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5.8 COORDINATION AND REPORTING REQUIREMENTS 
The Navy will coordinate with the local NMFS Stranding Coordinator for any unusual marine mammal 
behavior and any stranding, beached live/dead, or floating marine mammals that may occur at any time 
during or within 24 hours after completion of training activities.  Additionally, the Navy will follow 
internal chain of command reporting procedures as promulgated through Navy instructions and orders.  

5.9 MEASURES CONSIDERED BUT ELIMINATED 
As described in Chapter 3, the vast majority of estimated exposures to marine mammals during proposed 
activities would not cause injury. Potential effects on marine mammals would be further reduced with the 
implementation of mitigation measures described above. Therefore, the Navy concludes the proposed 
action and mitigation measures would achieve the least practicable adverse impact on species or stocks of 
marine mammals. A determination of “least practicable adverse impacts” includes consideration, in 
consultation with NMFS, of personnel safety, practicality of implementation, and impact of the 
effectiveness of the military training activity. Therefore, the following additional mitigation measures 
were analyzed and eliminated from further consideration because: 

• they would result in impacts to training effectiveness, which would ultimately degrade military 
readiness; 

• they present personnel safety concerns; or, 
• they are impractical and provide no known protective benefit.  

Reduction in training.  The requirements for training have been developed iteratively over many years to 
ensure sailors have achieved levels of readiness that ensure they are prepared to properly respond to the 
many contingencies that may occur during deployment and actual combat. These training requirements 
are designed to provide the experience needed to ensure sailors are properly trained and proficient for 
operational success. There is not extra training built into the training plan, as this would not be an 
efficient use of resources (e.g. fuel, time). Therefore, any reduction of training would not allow sailors to 
achieve satisfactory levels of readiness needed to accomplish their mission.   

Establish and implement a set vessel speed. Navy personnel are already required to use extreme caution 
and operate at a slow, safe speed consistent with mission and safety. Further, during periods of North 
Atlantic right whale migration, ships exercise heightened lookout vigilance and adjust speeds as necessary 
as an added measure to avoid this critically endangered species.  Ships and submarines need to be able to 
react to changing tactical situations during training as they would in actual combat. Placing arbitrary 
speed restrictions would not allow them to properly react to these situations. By training differently than 
what would be needed in an actual combat scenario there would be a decrease in training effectiveness 
and a reduction in crew’s abilities. 

Restrict training to certain geographic areas, during certain seasons, and during certain conditions 
(e.g. low visibility, nighttime). Implementation of blanket restrictions on training as mitigation measures 
would dramatically reduce the realism of training with potentially severe national security consequences, 
and would afford at best only highly speculative benefits to marine species populations. Personnel must 
train under the full range of conditions that they might encounter during deployment and in combat, and 
be in a state of readiness that allow them to identify and respond to changing environmental conditions 
24 hours per day.  On-the-job training in combat is the worst possible way of training personnel and 
places personnel and the success of the military mission at significant risk.  Nonetheless, the Navy has 
considered limitations during certain specific training events in all East Coast Range Complexes where 
feasible and when such limitations would not interfere with training missions and goals, and when other 
related training events provide the necessary exposure of personnel to the full spectrum of environmental 
conditions they may encounter during deployment and combat (particularly Unit Level Training events 
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involving explosive ordnance, and seasonal restrictions related to North Atlantic right whale calving 
season and migration). 

Visual monitoring using third-party observers from aircraft and vessels in addition to existing 
Navy-trained lookouts.  Under the Integrated Comprehensive Monitoring Program for Marine Mammals 
described in Section 5.3, third-party lookouts would be used during exercises selected for data sampling. 
However, using third-party lookouts for all training events the Navy conducts in order to supplement 
Navy lookout observations and/or provide a “check” of Navy-trained lookouts would present logistical 
and security problems for the Navy.  

• Security.  Security clearances would need to be obtained for a large number of observers in order 
to cover all training events, since the exact time and location of all Navy training events is 
classified as SECRET.  

• Space.  Some training events span one or more 24-hour periods, with operations that are 
occurring underway continuously in that timeframe, therefore enough third-party personnel 
would be needed in order to man the observation decks or aircraft during that timeframe. There 
are severe space limitations onboard ships for berthing third-party crews, and there are no 
additional seats in aircraft that are involved in exercises. Overnight berthing of contractors and 
visitors are onboard ships is currently accomplished only after significant planning and juggling 
of bunks, space and Navy crew work shifts.   

• Scheduling. Scheduling civilian vessels and/or aircraft to coincide with all training events would 
impact training effectiveness since exercise event timetables cannot be precisely fixed and are 
instead based on the free-flow development of tactical situations. Waiting for civilian aircraft or 
vessels to complete surveys, refuel, or be on station would slow the unceasing progress of the 
exercise and impact the effectiveness of the training activity.  

• Safety. Surveying during training events also raises safety concerns with multiple vessels and 
slow, low-flying civilian aircraft operating in the same seaspace and airspace as military vessels 
and aircraft engaged in combat training activities. In addition, most of the training events take 
place far from land, limiting both the time available for civilian aircraft to be in the exercise area 
and presenting a concern should aircraft mechanical problems arise. 

Expansion of Exclusion Area Delineated for Use with Explosive Detonations.  Currently, the Navy 
uses certain exclusion zones for different explosive types, which means that an area of a certain size 
around an explosive must be clear of marine mammals for a certain amount of time prior to the detonation 
of that explosive.  For a few of the larger charges (MK-84s and MK-48s), the distance to the isopleth 
within which NMFS expects TTS would likely occur is larger than the distance that the Navy must ensure 
is clear prior to the initiation of some of the exercise types that utilize those larger charges (i.e., an animal 
could be within the distance from a source where TTS may occur, but outside of the distance that the 
Navy is required to ‘clear’ prior to detonation.  NMFS considered requiring an enlarged exclusion zone 
for use with these larger charges.  

Monitoring of Explosive Exclusion Area During Exercises.  For some explosive detonations, the 
Navy’s current mitigation requires clearance of an area prior to the initiation of an explosive exercise, but 
does not require continued monitoring of the area throughout the exercise.  Under this measure, NMFS 
considered a requirement for Navy to continue monitoring the exclusion zone throughout the exercise and 
to take appropriate mitigation measures during the exercise should a marine mammal be spotted within 
that zone. 
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5.10 DETECTION PROBABILITY AND MITIGATION EFFICACY 
5.10.1 Factors Affecting Detection Probability 

The probability of visually detecting a marine animal is dependent upon two things. First, the animal and 
the observer must be in the same place at the same time. If the animal is not present, it cannot be seen 
(availability bias) (Marsh and Sinclair, 1989). Second, when the animal is in a position to be detected by 
an observer and the observer in a position to detect the animal, the observer must perceive the animal 
(perception bias) (Marsh and Sinclair, 1989). The factors affecting the detection of the animal may be 
probabilistically quantified as g(0). That is, g(0) represents the chance that the animal will be available for 
detection (i.e., on the surface and in the observer’s field of view) and that the observer will perceive the 
animal. A g(0) value of 1 indicates that 100 percent of the animals are detected; it is rare that this 
assumption holds true, as both perception and availability bias impact the overall value of g(0) for any 
given species. 

Various factors are involved in estimating g(0), including: sightability/detectability of the animal 
(species-specific behavior and appearance, school size, blow characteristics, dive characteristics, and dive 
interval); viewing conditions (sea state, wind speed, wind direction, sea swell, and glare); and observer 
(experience, fatigue, and concentration) and platform characteristics (pitch, roll, yaw, speed, and height 
above water). Thomsen et al. (2005) provide a complete and recent discussion of g(0), factors that affect 
the detectability of the animals, and ideas on how to account for detection bias. Table 5.10-1 provides a 
range of values for g(0) for cetacean species in the VACAPES Study Area. It is important to note that 
g(0) as it is used here does not relate to the ability to identify an animal on any order, only that the animal 
will be detected. 

5.10.1.1 Marine Mammals 
There are many variables that play into how easily a marine mammal may be detected by an observer at 
the surface [i.e., the g(0) value for that species]. As discussed previously, some of these variables affect 
(or are affected by) the observer, the platform, and the conditions under which the observations are being 
made. Many of the variables, however, are directly related to the animal, its external appearance, its 
behavior and its life history. The size of the animal, its surface behavior, its dive behavior, and the overall 
gregariousness of the species all impact the ability of the observer to detect an individual at the surface.  

The following is a much generalized discussion of the behavior and external appearance of the marine 
mammals with the potential to occur in the East Coast Range Complexes as these characters relate to the 
detectability of each species. The species are grouped loosely based on either taxonomic relatedness or 
commonalities in size and behavior (or both). Not all statements may hold true for all species in a 
grouping and outstanding exceptions are mentioned where applicable. The information presented in this 
section may be found in Jefferson et al. (2008) and sources within unless otherwise noted. 

Cetaceans 

Large Whales 
Species of large whales found in the VACAPES Study Area include all the baleen whales and the sperm 
whale. Baleen whales are generally large (adult size ranging from 9 to 27 m [30 to 89 ft]), often making 
them immediately detectable. Many species of baleen whales have a prominent blow ranging from 3 m 
(10 ft) to as much as 12 m (39 ft) above the surface. However, there are at least two species (Bryde’s 
whale and common minke whale) that often have no visible blow. Baleen whales tend to travel singly or 
in small groups ranging from pairs to groups of five; the exception to this is the fin whale, which is 
known to travel in pods of seven or more individuals. However, all species of baleen whales are known to 
form larger-scale aggregations in areas of high localized productivity or on breeding grounds. Baleen 
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whales may or may not fluke at the surface before they dive; some species fluke regularly (humpback 
whale, North Atlantic right whale), some fluke variably (blue whale, fin whale) and some rarely fluke (sei 
whale, common minke whale, and Bryde’s whale). Baleen whales may remain at the surface for extended 
periods of time as they forage or socialize. North Atlantic right whales are known to form surface-active 
groups (SAG) and humpback whales to corral prey at the surface. Dive behavior varies amongst species, 
as well. Many species will dive and remain at depth for as long as 30 minutes. Some will adjust their 
diving behavior according to the presence of vessels (North Atlantic right whale, humpback whale, fin 
whale). Sei whales are known to sink just below the surface and remain there between breaths. Baleen 
whales have g(0) values ranging from 0.11 to 1.00 (Table 5.10-1).  

Sperm whales also belong to the large whales, with adult males reaching as much as 18 m (50 ft) in total 
length. Sperm whales at the surface would likely be easy to detect. They are large, have a prominent, 5 m 
(16 ft) blow, and may remain at the surface for long periods of time. They are known to raft (i.e., loll at 
the surface) and to form SAGs when socializing. Sperm whales may travel or congregate in large groups 
of as many as 50 individuals. They also engage in conspicuous surface behavior such as fluking, 
breaching and tail-slapping. However, sperm whales are long, deep divers and may remain submerged for 
over an hour. Sperm whales vocalize frequently (Teloni, 2005) and would probably be detected 
acoustically. Sperm whales have g(0) values ranging from 0.19 to 1.00 (Table 5.10-1). 

Cryptic Species 
Cryptic cetacean species are those that are known to be difficult to detect on the surface or that actively 
avoid vessels. These include beaked whales (family Ziphiidae), dwarf and pygmy sperm whales (Kogia 
spp.), and harbor porpoises. 
Beaked whales are notoriously difficult to detect at sea. Beaked whales may occur in a variety of group 
sizes, ranging from single individuals to groups of as many as 100 (MacLeod and D’Amico, 2006). For 
beaked whale species occurring in the East Coast Range Complexes, group sizes may range from 1 to 22 
individuals. Beaked whale diving behavior in general consists of long, deep dives that may last for nearly 
90 minutes followed by a series of shallower dives and intermittent surfacings (Tyack et al., 2006; Baird 
et al., 2007). However, individuals may remain at the surface for an extended period of time (perhaps an 
hour or more) or make shorter dives (MacLeod and D’Amico, 2006). Detection of beaked whales is 
further complicated because beaked whales often dive and surface in a synchronous pattern (MacLeod 
and D’Amcio, 2006) and they travel below the surface of the water. Beaked whales are odontocetes and 
use acoustic signals for communication and foraging. They are known to produce sounds ranging from 
low to high frequency (MacLeod and D’Amico, 2006). However, many of the sounds that have been 
recorded for beaked whales fall at or outside the upper range of human hearing (greater than 20 kHz), 
making acoustic detection less likely for these species than for species with a lower peak frequency. 
Beaked whales have g(0) values ranging from 0.13 to 1.00 (Table 5.10-1).  

Dwarf and pygmy sperm whales (referred to broadly as Kogia spp.) are small cetaceans (3 to 4 m [10 to 
13 ft] adult length) that are not seen commonly at sea. Kogia spp. are some of the most commonly 
stranded species in some areas, which suggests that sightings are not indicative of their overall 
abundance. This supports the idea that they are cryptic, perhaps engaging in inconspicuous surface 
behavior or actively avoiding vessels. When Kogia spp. are sighted, they are seen in groups of no more 
than five to six individuals. They have no visible blow, do not fluke when they dive, and are known to log 
(i.e., lie motionless) at the surface. When they do dive, they often will sink out of sight with no prominent 
behavioral display. There is little acoustic information on Kogia spp.; what is available suggests that 
Kogia spp. emit ultrasonic clicks with a peak frequency of 125 kHz (Marten, 2000), well outside of what 
is audible to the human ear. Kogia spp. are not likely to be detected acoustically. Kogia spp. have g(0) 
values ranging from 0.19 to 0.79 (Table 5.10-1). 
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Harbor porpoises are better known than beaked whales and Kogia spp., but are considered to be cryptic 
because they are difficult to detect in all but the best of conditions (i.e., no swell, no whitecaps). Harbor 
porpoises travel singly or in small groups (less than six individuals), but may aggregate into groups of 
several hundred. They are inconspicuous at the surface, rarely lifting their heads above the surface and 
often lying motionless. They are small and may actively avoid vessels. Harbor porpoises have g(0) values 
ranging from 0.08 to 0.85 (Table 5.10-1). 

Delphinids 
There are 18 species of the family Delphinidae that may occur in the East Coast Range Complexes. There 
are a variety of factors that make these species some of the most likely to be detected at sea by observers. 
Many species of delphinids engage in very conspicuous surface behavior, including leaping, spinning, 
bow riding, and traveling along the surface in large groups. Delphinid group sizes may range from 10 to 
10,000 individuals, depending upon the species and the geographic region. Species such as pilot whales, 
rough-toothed dolphins, white-beaked dolphins, white-sided dolphins, bottlenose dolphins, Stenellid 
dolphins, common dolphins, and Fraser’s dolphins are known to either actively approach and investigate 
vessels, or bow ride along moving vessels. Fraser’s dolphins and common dolphins form huge groups that 
travel quickly along the surface, churning up the water and making them visible from a great distance. 
Delphinids may dive for as little as a minute to over thirty minutes, depending upon the species. Some 
species of delphinids are very vocal and may be easily detected acoustically if they are foraging or 
socializing. There are records of some species of Delphinids (spinner dolphins, pantropical spotted 
dolphins, common dolphins) actively avoiding vessels in the Eastern Tropical Pacific (ETP). This 
behavior is probably a response to the high levels of mortality associated with tuna fisheries in the ETP 
and has not been noted elsewhere in the world. Delphinids have g(0) values ranging from 0.19 to 1.00, 
with many species having much higher values (Table 5.10-1). 

Miscellaneous 
Beluga whales may occur in the East Coast Range Complexes and would probably be detected by 
observers. Belugas have an extremely conspicuous coloration (all white) and reach up to 5 m (16 ft) in 
total length. They travel in groups ranging from 15 individuals to thousands. They dive for lengths of up 
to 25 minutes, but are one of the most vocal cetaceans and would likely be detected acoustically. There 
are no g(0) values available for beluga whales. 

Pinnipeds 
There are no sea lions in North Atlantic waters. Seals are more difficult to detect at sea than cetaceans. 
They are much smaller, often solitary and generally do not engage in conspicuous surface behavior. There 
is not a lot of information regarding seal behavior at sea. Some species, such as harbor seals, are known to 
approach and observe human activities on land or on stationary vessels. Harbor seals and gray seals are 
solitary at sea. Harp seals appear to be an exception, traveling in large groups at the surface and churning 
up whitewater like dolphins. Gray seals are known to rest vertically at the surface with only the head 
exposed. Pinnipeds may be long divers; gray seals may dive for as long as 30 minutes and hooded seals 
for up to 60 minutes. The only g(0) values available for pinnipeds occurring in the East Coast Range 
Complexes are for the harbor seal. They have a g(0) value of 0.28 (Table 5.10-1). 
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TABLE 5.10-1  
RANGE OF ESTIMATES FOR G(0) FOR MARINE MAMMAL SPECIES FOUND ON THE 

ATLANTIC COAST 
g(0)1 Location Platform Source 

Threatened/Endangered Cetacean Species 

Right whale (Eubalaena spp.) 

0.29-1.00 U.S. Atlantic Coast Shipboard (Palka, 2006) 

0.11-0.71 U.S. Atlantic Coast Aerial (Hain et al., 1999) 

0.19-0.29 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.95 U.S. West Coast Aerial (Forney et al., 1995) 

Humpback (Megaptera novaeangliae) 

0.19-0.21 U.S. Atlantic Coast Shipboard (Palka, 2005a) 

0.90-1.00 U.S. West Coast Shipboard (Barlow, 1995; Calambokidis 
and Barlow, 2004) 

0.95 U.S. West Coast Aerial (Forney et al., 1995) 
0.26 Hawaii Aerial (Mobley et al., 2001) 

Blue whale (Balaenoptera musculus) 

0.41 U.S. West Coast Aerial (Barlow et al., 1997; Carretta, 
et al., 2000) 

0.9-1.00 U.S. West Coast Shipboard (Barlow and Taylor, 2001) 
0.92 U.S. West Coast Shipboard (Barlow and Forney, 2007; 

Forney, 2007) 

Sei whale (Balaenoptera borealis) 

0.92 U.S. West Coast Shipboard (Barlow and Forney, 2007; 
Forney, 2007) 

Fin whale (Balaenoptera physalus) 

0.32-0.94 U.S. Atlantic Coast Shipboard (Blaylock et al., 1995; Palka, 
2006) 

0.19-0.29 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.90-1.00 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 
0.95-0.98 U.S. West Coast Aerial (Forney and Barlow, 1993; 

Forney et al. 1995) 
0.90-1.00 Hawaii Shipboard (Barlow, 2003b) 
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TABLE 5.10-1  

RANGE OF ESTIMATES FOR G(0) FOR MARINE MAMMAL SPECIES FOUND ON THE 
ATLANTIC COAST (Continued)  

g(0)1 Location Platform Source 

Sperm whale (Physeter macrocephalus) 

0.28-0.57 U.S. Atlantic Coast Shipboard (Palka, 2005a; Palka, 2006) 
0.19-0.29 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.53-1.00 U.S. West Coast  Shipboard (Barlow, 1995; Barlow and 

Gerrodette, 1996; Barlow and 
Sexton, 1996; Barlow, 2003a; 
Barlow and Taylor, 2005) 

0.95-0.98 U.S. West Coast Aerial (Forney and Barlow, 1993; 
Forney et al., 1995) 

0.87 Hawaii Shipboard (Barlow, 2003b, 2006) 
0.32 Antarctic Shipboard (Kasamatsu and Joyce, 1995) 

Non-Threatened/Non-Endangered Cetacean Species  

Minke whale (Balaenoptera acutorostrata) 

0.31-0.70 U.S. Atlantic Coast Shipboard (Blaylock et al., 1995; Palka, 
2006) 

0.19-0.29 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.25-0.90 Eastern North Atlantic Shipboard (Butterworth and 

Borchers,,1988; Øien, 1990; 
Schweder et al., 1991; 
Schweder and Høst, 1992; 
Schweder et al., 1992; 
Schweder et al., 1997; Skaug 
and Schweder, 1999; Skaug 
et al., 2004) 

0.84 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 
0.95-0.98 U.S. West Coast Aerial (Forney and Barlow, 1993; 

Forney et al., 1995) 
0.63-0.83 Antarctic Shipboard (Doi et al., 1982; IWC, 1982, 

1983) 

Bryde’s whale (Balaenoptera edeni) 

0.90-1.00 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 

0.90 Hawaii Shipboard (Barlow, 2003b, 2006) 

Beluga (Delphinapterus leucas) 

None available.    

Kogia spp. 

0.29-0.55 U.S. Atlantic Coast Shipboard (Palka, 2006) 
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TABLE 5.10-1  
RANGE OF ESTIMATES FOR G(0) FOR MARINE MAMMAL SPECIES FOUND ON THE 

ATLANTIC COAST (Continued)  
g(0)1 Location Platform Source 

0.19-0.79 U.S. West Coast Shipboard (Barlow, 1995; Barlow and 
Sexton, 1996; Barlow, 1999, 
2003a) 

0.35 Hawaii Shipboard (Barlow, 2003b, 2006) 

Ziphiidae (Beaked Whales) 

0.46-0.51 U.S. Atlantic Coast Shipboard (Palka, 2005a; Palka 2006) 
0.19-0.21 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.13-1.00 U.S. West Coast Shipboard (Barlow, 1995; Barlow and 

Sexton, 1996; Barlow, 1999; 
Carretta et al., 2001; Barlow, 
2003a; Barlow, et al. 2006) 

0.23-0.45 Hawaii Shipboard (Barlow, 2003b, 2006)* 
0.27 Antarctic Shipboard (Kasamatsu and Joyce, 1995) 
0.95-0.98 U.S. West Coast Aerial (Forney and Barlow, 1993; 

Forney et al., 1995) 

Bottlenose dolphin (Tursiops truncatus) 

0.62-0.99 U.S. Atlantic Coast Shipboard (Palka, 2005a; Palka, 2006) 
0.58-0.77 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.74-1.00 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 
0.67-0.96 U.S. West Coast Aerial (Forney and Barlow, 1993; 

Forney et al., 1995) 
0.74-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

Spinner dolphin (Stenella longirostris) 

0.61-0.76 U.S. Atlantic Coast Shipboard (Palka, 2006) 
0.77-1.0 U.S. West Coast Shipboard (Barlow, 2003a) 
0.77-1.0 Hawaii Shipboard (Barlow, 2003b, 2006) 

Clymene dolphin (Stenella clymene) 

None available.    

Pantropical spotted dolphin (Stenella attenuate) 

0.37-0.94 U.S. Atlantic Coast Shipboard (Palka, 2006)* 
0.77-1.00 U.S. West Coast Shipboard (Barlow, 2003a) 
0.76-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

Atlantic spotted dolphin (Stenella frontalis 

0.37-0.94 U.S. Atlantic Coast Shipboard (Palka, 2006)** 

Striped dolphin (Stenella coeruleoalba) 

0.61-0.77 U.S. Atlantic Coast Shipboard (Palka, 2005a; Palka, 2006) 
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TABLE 5.10-1  
RANGE OF ESTIMATES FOR G(0) FOR MARINE MAMMAL SPECIES FOUND ON THE 

ATLANTIC COAST (Continued)  
g(0)1 Location Platform Source 

0.77-1.00 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 
0.76-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

Common dolphin (Delphinus delphis) 

0.52-0.95 U.S. Atlantic Coast Shipboard (Palka, 2005a; Palka, 2006) 
0.58-0.77 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.79-0.81 Eastern North Atlantic Shipboard (Cañadas et al., 2004) 
0.77-1.0 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 
0.67-0.96 U.S. West Coast Aerial (Forney and Barlow, 1993; 

Forney et al., 1995) 

Rough-toothed dolphin (Steno bredanensis) 

0.74-1.00 U.S. West Coast Shipboard (Barlow, 2003a) 
0.74-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

Fraser’s dolphin (Lagenodelphis hosei) 

0.76-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

White-sided dolphin (Lagenorhynchus acutus and L. obliquidens) 

0.27-0.38 U.S. Atlantic Coast Shipboard (Palka, 2006) 
0.58-0.77 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.77-1.00 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 
0.67-0.96 U.S. West Coast Aerial (Forney and Barlow, 1993; 

Forney et al., 1995) 

White-beaked dolphin (Lagenorhynchus albirostris) 

None available.    

Risso’s dolphin (Grampus griseus) 

0.51-0.84 U.S. Atlantic Coast Shipboard (Palka, 2005a; Palka 2006) 
0.58-0.77 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.74-1.00 U.S. West Coast Shipboard (Barlow, 1995, 2003a) 
0.67-0.96 U.S. West Coast Aerial (Forney and Barlow, 1993; 

Forney et al., 1995) 
0.74-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

False killer whale (Pseudorca crassidens) 

0.74-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

Pygmy killer whale (Feresa attenuata) 

0.74-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 
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TABLE 5.10-1  
RANGE OF ESTIMATES FOR G(0) FOR MARINE MAMMAL SPECIES FOUND ON THE 

ATLANTIC COAST (Continued)  
g(0)1 Location Platform Source 

Killer whale (Orcinus orca) 

0.90 U.S. West Coast Shipboard (Barlow, 2003a) 
0.95-0.98 U.S. West Coast Aerial (Forney et al., 1995) 
0.90 Hawaii Shipboard (Barlow, 2003b, 2006) 
0.96 Antarctic Shipboard (Kasamatsu and Joyce, 1995) 

Melon-headed whale (Peponocephala electra) 

0.74-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 

Pilot whale (Globicephala spp.) 

0.48-0.67 U.S. Atlantic Coast Shipboard (Palka, 2005a; Palka 2006) 
0.19-0.29 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.74-1.00 U.S. West Coast Shipboard (Barlow, 2003a) 
0.74-1.00 Hawaii Shipboard (Barlow, 2003b, 2006) 
0.93 Antarctic Shipboard (Kasamatsu and Joyce, 1995) 

Harbor porpoise (Phocoena phocoena) 

0.35-0.73 U.S. Atlantic Coast Shipboard (Palka, 1995; Palka, 1996; 
Palka, 2006) 

0.24-0.49 U.S. Atlantic Coast Aerial (Palka, 2005b) 
0.41-0.71 Eastern North Atlantic Aerial (Grünkorn et al. 2005) 
0.08-0.85 U.S. West Coast Aerial (Barlow et al. ,1988; 

Calambokidis et al., 1993a; 
Forney et al. 1995; Laake et 
al., 1997; Carretta et al., 
2001; Carretta et al., 2007) 

0.54-0.79 U.S. West Coast Shipboard (Calambokidis et al., 1993b; 
Barlow 1995; Carretta et al., 
2001) 

Non-Threatened/Non-Endangered Pinniped Species  

Harbor seal (Phoca vitulina) 

.28 U.S. West Coast Aerial (Barlow et al., 1997; Carretta 
et al. 2000) 

*These numbers were either determined by the source or applied by the source for abundance/density estimation analyses in the 
particular geographic location.  
1 A g(0) value of 1.00 indicates that 100 percent of the animals are detected; it is rare that this assumption holds true. Departures 
of g(0) from 1.00 can be attributed to either perception bias or availability bias. 

In general, large whales are fairly easy to detect due to their large size and prominent blow (Taylor et al., 
2007). Also relatively easy to detect are large groups of individuals, particularly gregarious delphinids 
that may be visible from a great distance due to the disturbance they make when moving across the 
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surface of the water. Less easy to detect are marine mammals that spend a great deal of time at depth or 
whose presence on the surface is solitary and inconspicuous (Taylor et al., 2007).  

Most information on pinnipeds is gleaned from studies done while individuals are hauled-out on land or 
on ice. Systematic at-sea sightings information is limited, so a g(0) value is available only for harbor seal 
(Carretta et al., 2000). Pinnipeds have a low profile, no dorsal appendage and small body size in 
comparison with most cetaceans, limiting accurate visual detection to sea states of less than Beaufort 2 
(Carretta et al., 2000). 

5.10.1.2 Sea Turtles 
The detection probability of sea turtles is generally lower than that of cetaceans. Sea turtles often spend 
over 90 percent of their time underwater (e.g., Byles, 1988; Renaud and Carpenter, 1994; Mansfield and 
Musick, 2003) and are not visible more than one or two meters below the surface (Mansfield, 2006). 
Shoop and Kenney (1992) postulated that, due to the dive behavior of sea turtles, marine surveys 
underestimate the total number of animals in a given area by as much as an order of magnitude. This 
suggests that standard visual observation efforts may be less effective in detecting sea turtles than they are 
in detecting cetaceans. Sea turtles also are much smaller than cetaceans, so the effective distance from 
which they can be seen (from both surface and aerial platforms) is smaller (300 m [984 ft] for turtles 
versus over a kilometer for large whales or gregarious delphinids; Musick et al., 1984). Shipboard 
surveys designed for sighting marine mammals are adequate for detecting large sea turtles (e.g., adult 
leatherbacks), but usually not the smaller-sized turtles (e.g., juveniles, Lepidochelys spp.). Pelagic 
juveniles may be especially difficult to detect. Aerial detection may be more effective in spotting sea 
turtles on the surface, particularly in calm seas and clear water, but it is possible that the smallest age 
classes are not detected even in good conditions (Marsh and Saalfeld, 1989). Visual detection of sea 
turtles, especially small turtles, is further complicated by their startle behavior in the presence of ships. 
Turtles on the surface may react to the presence of a vessel (dive) before it is detected by shipboard or 
aerial observers (Kenney, 2005). However, sea turtle reaction time is reduced in proportion to increasing 
vessel speeds (Hazel et al., 2007).  

There have been few dedicated surveys for sea turtles. There is no information available on specific g(0) 
values for turtles. Most of these studies have used mathematical models to calculate the proportion of 
surfaced turtles to submerged turtles based on the proportion of time sea turtles are expected to spend at 
the surface (obtained from tracking or tagging data). Byles (1988) found that for every loggerhead 
observed on the surface in Chesapeake Bay, approximately 19 were present, but unobservable. Mansfield 
(2006) found that sea turtles spent more time at the surface during the spring than during the summer 
within the Chesapeake Bay. Therefore, the 1:19 (at surface/ under the surface) ratio would change 
depending on the season. However, sea turtles only spend a portion of the year in Chesapeake Bay and 
their surfacing behavior may be different than that of year-round residents in other locations. Not only are 
there no specific estimates of g(0) for turtles, but it is likely that the value shifts significantly depending 
on species, age class, season and geographic region. 

Visual mitigation efforts for sea turtles will probably detect only those individuals that are very large or 
that spend a significant portion of their time at the surface. Sea turtles will not be detected acoustically. 
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CHAPTER 6 : CUMULATIVE IMPACTS 
6.1 APPROACH 
The Navy’s past experience in preparing cumulative impacts analyses under the National Environmental 
Policy Act of 1969 (NEPA) was utilized in determining the scope and format of the cumulative impacts 
analyses presented within this chapter of the Virginia Capes (VACAPES) Environmental Impact 
Statement/Overseas Environmental Impact Statement (EIS/OEIS).   

The approach taken in the analysis of cumulative impacts follows the objectives of NEPA and CEQ 
regulations and guidance.   CEQ regulations (40 Code of Federal Regulations [CFR] §§ 1500-1508) 
provide the implementing procedures for NEPA.  The regulations define cumulative impacts as: 

“’Cumulative impact’ is the impact on the environment that results from the incremental 
impact of the action when added to the other past, present, and reasonably foreseeable 
future actions regardless of what agency (Federal or non-Federal) or person undertakes 
such other actions.  Cumulative impacts can result from individually minor but 
collectively significant actions taking place over a period of time (40 CFR 1508.7).” 

“To determine the scope of environmental impact statements, agencies shall consider 
…cumulative actions, which when viewed with other proposed actions have cumulatively 
significant impacts and should therefore be discussed in the same impact statement.” 

In addition, the CEQ has published guidance addressing implementation of cumulative impact analysis 
under NEPA.  The CEQ guidance publication entitled Considering Cumulative Impacts Under the 
National Environmental Policy Act, January 1997 states that the analyses should: 

“…determine the magnitude and significance of the environmental consequences of the 
proposed action in the context of the cumulative impacts of other past, present, and future 
actions… identify significant cumulative impacts…[and]…focus on truly meaningful 
impacts.” 

Based on the guidance provided within this CEQ publication, the Navy has determined the following 
types of potential cumulative impacts need to be analyzed: 

• “additive” (the total loss of a resource from more than one incident), 
• “countervailing” (adverse impacts that are compensated for by beneficial effects), and 
• “synergistic” (when the total effect is greater than the sum of the effects taken independently). 

However, the analysis of cumulative impacts may go beyond the scope of project-specific direct and 
indirect impacts to include expanded geographic and time boundaries and a focus on broad resource 
sustainability.  The true geographic range of an action’s effect may not be limited to an arbitrary political 
or administrative boundary.  Similarly, the impacts of an action may continue beyond the time the action 
ceases.  This “big picture” approach is becoming increasingly important as growing evidence suggests 
that the most significant impacts result not from the direct impacts of a particular action, but from the 
combination of individual, often minor, impacts of multiple actions over time.  The underlying issue is 
whether or not a resource can adequately recover from the impact of an action before the environment is 
exposed to a subsequent action or actions. 

The proposed action is to support and conduct current and emerging training and Research, Development, 
Testing, and Evaluation (RDT&E) operations in the VACAPES Range Complex.  This Range Complex 
consists of targets and instrumented areas, airspace, and surface and subsurface operating areas 
(OPAREAs).  The activities analyzed in this document include current and future proposed Navy training 
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and RDT&E operations within Navy-controlled OPAREAs, airspace, and ranges, and Navy-funded range 
capabilities enhancements    

The proposed action would not make radical changes to the VACAPES Range Complex facilities, 
operations, training, or RDT&E capacities.  Rather, the actions proposed in the No Action Alternative, 
Alternative 1, and Alternative 2 are incremental increases that would result in relatively small-scale, but 
critical, enhancements that are necessary if the Navy is to maintain a state of military readiness 
commensurate with its national defense mission.  

6.1.1 Assumptions Used in the Analysis 
The cumulative impacts analysis in this chapter differs from the analysis conducted for the alternatives 
detailed in Chapter 3 because the cumulative impacts analysis considers an expanded geographic area and 
extended timeframe.  Therefore, the cumulative impacts analysis includes additional impacts on the 
physical, biological, and human environments associated with VACAPES Range Complex activities. 

In accordance with NEPA, the cumulative impacts analysis takes into consideration combined impacts of 
past, present, and reasonably foreseeable future activities.  Therefore, the baseline utilized in the 
alternatives analysis presented in Chapter 3 of this EIS/OEIS could not be used in the cumulative impacts 
analysis.  The baseline associated with the cumulative impact analysis had to take into account the effects 
of both past and present activities.  In accordance with the NEPA, the cumulative impacts analysis must 
take into consideration the incremental contribution of the proposed action to the existing baseline.  
However, as activities increase within the Study Area, the baseline will change.  Thus, the baseline for the 
cumulative impacts analysis must include past, present, and reasonably foreseeable future activities. 

The incremental contribution of the proposed action in each area is relatively small and would most likely 
continue to reduce in size as non-military activities increase within the Study Area.  Overall, it is more 
difficult to analyze cumulative impacts versus project-specific impacts.  The Navy recognizes the need to 
identify and quantify the factors causing environmental change and the threshold triggers associated with 
the environmental response. 

6.1.2 Summary and Significance of Past Cetacean Stranding Events Related to 
Military Use of Sonar 

With the exception of historic whaling in the 19th and early part of the 20th century, during the past few 
decades there has been an increase in marine mammal mortalities associated with a variety of human 
activities (Geraci et al., 1999; NMFS, 2007a). These include fisheries interactions (bycatch and directed 
catch), pollution (marine debris, toxic compounds), habitat modification (degradation, prey reduction), 
vessel strikes (Laist et al., 2001), and gunshots. In addition, during the past 10 years, naval sonar has been 
putatively linked to only 5 stranding events worldwide, with a total of 51 stranded animals and 37 
mortalities. The 37 mortalities equate to an average of fewer than 4 marine mammal mortalities per year 
over the past 10 years.  

These five strandings are unique from other strandings because in these cases, unique conditions may 
have existed in the active sonar activity area that, in their aggregate, may have contributed to the marine 
mammal strandings.  For example, the stranding of whales occurred over a short period of time, stranded 
individuals were spatially co-located, traumas in stranded animals were consistent between events, and 
active sonar was known or suspected to be in use.  Moreover, in several of these strandings, activities 
involved multiple ships operating in the same area over extended periods of time in close proximity.  
Furthermore, operations occurred across a relatively short horizontal distance, in areas surrounded by 
landmasses, and of at least 3,281 feet (ft) (1,000 meters [m]) in depth near a shoreline with a rapid change 
in bathymetry. However, these conditions are not present in the majority of other documented marine 
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mammal strandings, and current science suggests that multiple factors, both natural and man-made, may 
each be acting alone or in combination to cause marine mammals to strand.  

Overall, the number of deaths during stranding events associated with mid-frequency active sonar 
exposure is small in comparison to the number of marine mammals killed annually through fishing by-
catch and whaling operations.  For example, the mean annual bycatch from 1990 through 1999 was 3,029 
marine mammals (Read et al., 2006). Bycatch data from 1990 through 1994 was extrapolated by Read et 
al., (2006) to consider global impacts; when this was done, approximately 308,000 marine mammal 
deaths have resulted annually.  Waring et al., (2008) provided a mean annual mortality of 702 to Western 
North Atlantic cetaceans (excluding pinnipeds) by observed fisheries in 2001 through 2005. In addition to 
by-catch, some countries still engage in whaling operations for research and commercial purposes.  Such 
operations led to the death of almost 1,500 marine mammals in 2006 (DoN, 2008a). Thus, the overall 
contribution of cetaceans’ stranding resulting in death associated with exposure to naval mid-frequency 
sonar is relatively small when compared to all the other non-military activity related to marine mammal 
stranding and effects, as shown in Figure 6.1-1.  

 

 

Figure 6.1-1 Annual Comparison of Cetacean Death by Activity 
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The Navy has made the protection of marine mammals a top priority.  The Navy has led the way in 
marine mammal research, and in conjunction with the National Oceanic and Atmospheric Administration 
(NOAA), has developed 29 mandatory science-based mitigation measures that allow the Navy to conduct 
active sonar activities with the utmost care for the ocean environment. Refer to Chapter 5, Mitigation 
Measures, for additional information. 

6.1.3 Organization of Chapter 6 
Presenting past, present and reasonably foreseeable future actions and their potential impacts can be very 
confusing.  The following organization may help the reader understand how the data are presented. Past 
and present actions are presented in Section 6.2.  Actions for civilian commercial and recreational 
activities are presented in Section 6.2.1; other federal and state agency activities are presented in Section 
6.2.2; scientific research efforts are discussed in Section 6.2.3; and military operations are in Section 
6.2.4.  Reasonably foreseeable future actions are presented in Section 6.3.  This section is further divided 
into military operations (Section 6.3.1) and other federal and state agency actions (Section 6.3.2).  Section 
6.4 is a discussion of cumulative impacts relative to the proposed action.  Each resource area in Chapter 3 
is discussed in this section and impacts referenced in Sections 6.2 and 6.3 are incorporated, if relevant.  
Finally, Section 6.5 is a summary of cumulative impacts by resource area. 

6.2 PAST AND PRESENT ACTIONS 
Various types of past and present actions not related to the proposed action have the potential to affect the 
resources identified in Chapter 3.  The overview of these actions in this section emphasizes components 
of the activities that are relevant to the effects analysis in Chapter 3.  Geographic distribution, intensity, 
duration, and the historical effects of similar activities are considered when determining whether a 
particular activity may contribute cumulatively and significantly to the impacts on resource areas 
identified in Chapter 3.  The past and present actions discussed in this section are based upon the best data  
available to the public as of December 1, 2008.   

6.2.1 Commercial and Recreational Activities 
The fishing industry affects resources, including marine mammals and sea turtles.  The mean annual 
mortality of Western North Atlantic marine mammals as a result of by-catch is estimated at 2,615 (i.e., 
702 cetaceans and 1,913 pinnipeds) (Waring et al., 2008). Adverse effects to protected marine species are 
possible due to gillnet, longline, trawlgear, and pot fisheries. Additionally, commercial fisheries may 
incidentally entangle and drown or injure cetaceans by lost and expended fishing gear (e.g., Northridge 
and Hofman, 1999).  For example, entanglement in fixed fishing gear, in particular in sink gillnets and a 
variety of pot and trap fisheries, is one of the most important factors depressing the growth rate of the 
North Atlantic right whale population (Kenney, 2002). Additionally, fisheries may indirectly compete 
with cetaceans by reducing the amount of primary food source accessible to cetaceans, thereby negatively 
affecting their numbers (Trites et al., 1997).  Southeastern shrimp trawl and summer flounder/scup/black 
sea bass fisheries are considered to be most likely to adversely affect sea turtles; however, shrimp 
trawling has the greatest effect.  However, the use of “turtle-excluder devices” (TED) in the shrimp 
fishery was estimated to reduce sea turtle bycatch by approximately 97 percent (NOAA, 2004). As an 
example of the success of TEDs, in South Carolina waters, mortality was reduced by approximately 44 
percent in the law’s first four years (Gibbons, 2008).   

Fisheries are classified first, according to the total effect of all fisheries on each marine mammal stock 
and second, by addressing the effect of individual fisheries on each stock.  This classification method 
includes consideration of the rate, in numbers of animals per year, of incidental mortalities and serious 
injuries of marine mammals due to commercial fishing operations relative to the potential biological 
removal level for each stock.  The potential biological removal level is the maximum number of animals, 
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not including natural mortalities, which may be removed from a marine mammal stock while allowing 
that stock to reach or maintain its optimum sustainable population (NMFS, 2007b).  Category I fisheries 
are the most detrimental to marine mammals and are defined as having an annual mortality and serious 
injury of a stock in a given fishery of greater than or equal to 50 percent of the potential biological 
removal level (NMFS, 2007b).  Table 6.2-1 shows the Category I commercial fisheries in the Atlantic 
Ocean and Gulf of Mexico and the marine mammal species affected. 

Along the Atlantic and Gulf Coast, almost 2.8 billion pounds of fish were commercially caught with a 
value of over $2.1 billion (NMFS, 2007c). In addition, over 12 million Americans participate in saltwater 
recreational fishing along the Atlantic and Gulf Coast (NMFS, 2007c).  In the past ten years, the number 
of participants has increased 54 percent and the number of recreational fishing trips has increased to 82 
million trips (NMFS, 2007c).  Nationwide, recreational saltwater recreational fishing generated over  
$30 billion in sales in 2000 and supported about 350,000 jobs (Steinbeck et al., 2004). 

TABLE 6.2-1 
CATEGORY I COMMERCIAL FISHERIES  

IN THE ATLANTIC OCEAN AND GULF OF MEXICO 

Fishery 
Description 

Estimated 
Number of 

Vessels/ 
Persons 

Marine Mammal Species Incidentally Killed/Injured 

Gillnet Fisheries >1,011 

Fin whale 
Humpback whale 
Long-finned pilot whale 
Minke whale 
Atlantic Ocean right whale 
Short-finned pilot whale 

Bottlenose dolphin 
Common dolphin 
Harbor porpoise 
Risso’s dolphin 
White-sided 
dolphin 

Gray seal 
Harbor seal 
Harp seal 
Hooded seal 

Longline Fisheries 94* 

Cuvier’s beaked whale 
Long-finned pilot whale 
Mesoplodon beaked whale 
Northern bottlenose whale 
Pygmy sperm whale 
Short-finned pilot whale 

Atlantic spotted 
dolphin 
Bottlenose dolphin 
Common dolphin 
Pantropical spotted 
dolphin 
Risso’s dolphin 

---- 

Trap/Pot Fisheries 13,000 

Fin whale 
Humpback whale 
Minke whale 
Atlantic Ocean right whale 

---- 

Harbor seal 

NMFS, 2007b 
*Some Caribbean fisheries are included in this number 

 

6.2.1.1 Commercial and Recreational Fisheries – Atlantic Ocean, Offshore of the 
Southeastern United States 

In 2006, commercial fishing off the southeastern U.S. Atlantic coast brought in 540 million pounds of fish 
with a value of $249 million   (NMFS, 2007d).    Examples of fish caught include menhaden, flounder, 
mackerel, crab, sea scallops, and shrimp. Recreational anglers brought in approximately 71 million 
pounds of fish in 2006 (NMFS, 2007d). 
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6.2.1.2 Cruise Ship/Passenger Ship Operations 
Norfolk, VA is a cruise terminal for several cruise ship operations. Norfolk was recently named "Best Up-
and-Coming U.S. Homeport" by Porthole Cruise Magazine. The terminal is expected to serve over 
100,000 cruise passengers to its new state-of-the-art facility, the Half Moone Cruise and Celebration 
Center. In addition to bringing the obvious economic benefits to the region, they also add volume to 
ocean traffic and contribute noise to the ocean. They also contribute to the loading of debris in the ocean 
environment. Several laws govern the disposal of solid waste from cruise ships including International 
Convention for the Prevention of Pollution from Ships and Act to Prevent Pollution from Ships (prohibits 
the at-sea disposal of plastic waste), Marine Plastic Pollution Research and Control Act of 1987 (prohibits 
discharging garbage within three nm of shore, certain types of garbage between 3-25 nm offshore, and 
discharging plastic anywhere), and the Clean Water Act (prohibits discharging pollutants from a point 
source into waters of the US) to name a few. 

6.2.1.3 Marine Ecotourism (Whale-Watching and Dolphin-Watching) 
Migrating baleen whales may be affected by whale-watching activities off the East Coast as well as in the 
Caribbean (Hoyt, 1995).  Effects of whale-watching on cetaceans may be measured in a short time-scale 
(i.e., startle reaction) or as a long-term effect on reproduction or survivability (IFAW, 1995).  There is 
little evidence to show that short-term effects have any relation to possible long-term effects on cetacean 
individuals, groups, or populations (IFAW, 1995).  Whale-watching could have an effect on whales by 
distracting them, displacing them from rich food patches, or by dispersing food patches with wake or 
propeller wash.  

6.2.2 Federal and State Activities (other than Military Operations) 
6.2.2.1 National Aeronautics and Space Administration (NASA) Activities 

NASA’s main operational centers on the East Coast are located at Kennedy Space Center and Cape 
Canaveral Air Force Station in Florida and Wallops Flight Facility (WFF)/Goddard Space Flight Center 
in Virginia.  Activities at the Florida sites in 2007 and 2008 include five space shuttle launches, and four 
Delta II rocket launches (NASA, 2007a).  Operations at Wallops Flight Facility/Goddard Space Flight 
Center include many research-oriented activities such as the launching of sounding rockets and scientific 
balloons (NASA, 2007b). 

WFF is located on the Delmarva Peninsula in Virginia and is part of the NASA Goddard Space Flight 
Center.  The WFF is compromised of the Main Base, Mainland, and Wallops Island.  WFF is a 
multifaceted research and development facility with particular expertise in launching and utilizing sub-
orbital rockets.  It has been used as an aeronautics research center since 1945; WFF currently maintains 
three runways, an active launch range, communications and radar tracking systems, and approximately 
556 buildings.  The island covers an area of approximately 10.2 mi2 (26.3 km2). 

An EA was completed in 2003 which proposed to make available for use the AQM-37 at Wallops Island 
(NASA, 2003).  The AQM-37 is an air-launched, preprogrammed, nonrecoverable target with external 
command and control capabilities which can be used as an aerial target to test new and operational ship 
defense weapon systems.  The purpose of the AQM-37 is to serve as a target for missile exercises being 
performed by the U.S. Navy and supported by WFF in the VACAPES OPAREA.  This would be used to 
test the performance of shipboard weapons systems as well as provide simulated real-world targets for 
ship defense training exercises, allowing for the potential requirement of 20 target flights per year with a 
maximum of 30, which have been in place since 2003.  After analyzing 14 environmental resources (land 
resources, water resources, air quality, noise, hazardous materials and waste, biological resources, 
population, recreation, employment and income, health and safety, cultural resources, environmental 
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justice, transportation, and cumulative effects), NASA determined that there were no significant 
environmental impacts from the AQM-37 operations at WFF (NASA, 2003).   

Finally, NASA Wallops Flight Facility participates in the development and testing of instruments for 
orbital flight by conducting observational Earth Science studies, supporting aerospace technology 
development, providing aircraft flight services for scientific investigations, operating the Wallops Test 
Range and managing the Orbital Tracking Station.  The Test Range consists of a rocket launch range, 
aeronautical research airport and associated tracking, data acquisition and ordnance operations. Suborbital 
and orbital vehicles are launched from Wallops Island.  No major launches are planned for Wallops Flight 
Facility/Goddard Space Flight Center (NASA, 2007a).  Wallops Orbital Tracking Station provides around 
the clock tracking, command and data acquisition operations.  The mission support set includes many of 
NASA’s low Earth orbiting spacecraft and NASA cooperative spacecraft, plus Department of Defense, 
commercial and foreign spacecraft.  

There is no additional publicly available information regarding past and present actions potentially 
occurring within the VACAPES Study Area for this facility. 

6.2.2.2 Exploration, Extraction, and Production of Oil, Gas, and Alternative Energy 
on the Outer Continental Shelf 

The Minerals Management Service (MMS), within the Department of the Interior, manages the mineral 
resources of the federal offshore lands of the Outer Continental Shelf (OCS).  MMS leases OCS lands to 
commercial companies for the exploration, extraction, and production of mineral resources. The Atlantic 
OCS area is divided into four planning areas along the Atlantic seaboard: the Atlantic Ocean, Mid-
Atlantic, South Atlantic, and the Straits of Florida (MMS, 2007a).  

For the past 26 years leasing of specific portions of the Federal OCS has been prohibited via the annual 
Congressional appropriations process (e.g. Congress not appropriating funds for MMS to conduct leasing 
for the specified OCS areas).  From 1982 to 1992, Congress supported annual moratoria in specific OCS 
areas off the coast of California, the North Atlantic, the Mid-Atlantic, the Eastern Gulf of Mexico and all 
of the North Aleutian Basin (EIA, 2005).   

In 1990, President George H. W. Bush issued a Presidential Directive that enacted a blanket moratorium 
until 2000 on all unleased areas offshore Northern and Central California, Southern California except for 
87 tracts, Washington, Oregon, the North Atlantic coast, and the Eastern Gulf of Mexico coast.  Separate 
from the annual moratoria in appropriations legislation, this directive meant that no leasing or pre-leasing 
activities were allowed to occur in these areas during the entire period.  In 1998, President Clinton 
extended the moratorium through 2012 (EIA, 2005).   

On August 8, 2005, President George W. Bush signed into law the Energy Policy Act of 2005.  This 
legislation has several provisions that pertain to natural gas and oil development including alternative 
energy related projects in offshore areas.  Of note, the Act requires MMS to conduct a comprehensive 
inventory and analysis of the estimated natural gas and oil resources on the OCS.  The inventory includes 
moratoria areas which were closed to natural gas and oil leasing.  Several provisions in the Act provide 
increased incentives for natural gas and oil development in offshore areas in order to maintain and 
stimulate production.  Finally, the Energy Policy Act of 2005 granted authority to MMS to manage and 
oversee alternative-energy related projects on the OCS.  Prior to this provision, there was a gap in the law 
with respect to alternative energy projects (EIA, 2005).   

In April 2007, MMS published the Proposed Final Program (PFP) Outer Continental Shelf Oil and Gas 
Leasing Program 2007-2012 in conjunction with the Final FEIS 2007-2012 OCS Oil and Gas Leasing 
Program (MMS, 2007b; 2007c).  The FEIS evaluated the possible environmental effects of a proposed 
leasing program that includes the entire area offshore the coast of Virginia, the Gulf of Mexico, the North 
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Aleutian Basin, and the Chukchi Sea.  With regard to the Gulf of Mexico, the MMS FEIS noted that 
offshore oil and gas activities have the potential to affect military activities, but that U.S. Department of 
Defense (DoD) and the U.S. Department of Interior (DOI) have cooperated on these issues for many years 
and have developed mitigation measures that minimize such conflicts.  Whenever possible, close 
coordination between oil and gas operators and the military authorities for specific operational areas is 
encourages, and in some cases, is required under these lease stipulations.  In some instances where the 
military requires unimpeded access to specific areas on the OCS, specific lease blocks have been deleted 
from one or more proposed lease sales.  

As for the Mid-Atlantic/Virginia area, the Navy commented in 2006 on the Proposed Program for OCS 
Oil and Gas Leasing for 2007- 2012 and the accompanying DEIS  that it had concerns about possible 
operational conflicts with energy activities in this area.  However, the Navy supported the 22 nm (40 km) 
buffer and no obstruction zone and expressed it willingness to discuss possible alternatives to minimize 
conflicts between energy development and military operations.  In the PFP published in April 2007, MMS 
decided on one special interest sale in 2011, but with a 50-mile buffer and a no obstruction zone from the 
mouth of the Chesapeake Bay off the coastline of Virginia.  Also, MMS noted that the special lease sale 
in the Mid-Atlantic would only be held if the President chooses to modify the withdrawal and Congress 
discontinues the annual appropriations moratorium in the Mid-Atlantic.  

In October 2007 MMS released a final programmatic EIS supporting  the establishment of a program for 
authorizing alternative energy and alternate use (AEAU) activities on the OCS, as authorized by Section 
388 of the Energy Policy Act of 2005 (EPAct), and codified in subsection 8(p) of the Outer Continental 
Shelf Lands Act (OCSLA) (MMS, 2007d).  The final programmatic EIS examines the potential 
environmental effects of the program on the OCS and identifies policies and best management practices 
that may be adopted for the program. Under the program, MMS has jurisdiction over AEAU projects on 
the OCS including, but not limited to: offshore wind energy, wave energy, ocean current energy, offshore 
solar energy, and hydrogen generation. MMS will also have jurisdiction over other projects that make 
alternate use of existing oil and natural gas platforms in Federal waters on the OCS.  Future AEAU 
activities on the OCS will be evaluated by the Navy on a case by case basis to determine if operational 
conflicts with Navy activities may exist in a specific area. 

MMS issued the Record of Decision to establish the AEAU program by selecting the Preferred 
Alternative described in the Final programmatic Environmental Impact Statement.  This decision 
establishes an AEAU program for issuance of leases, easements, and rights-of-way (ROWs) on the OCS 
for alternative energy activities and the alternate use of structures on the OCS.  The Preferred Alternative 
also provides MMS the option to authorize, on a case-by-case basis, individual AEAU projects that are in 
the national interest prior to promulgation of the final rule.  At the same time, the MMS stated it would 
vigorously pursue its efforts to complete a comprehensive program with regulations for authorizing and 
managing AEAU activities on the OCS.  Upon promulgation of the final rule, MMS leases, easements, 
and ROWs for AEAU activities on the OCS would be issued subject to the rule’s provisions.  On July 9, 
2008, MMS issued the proposed regulations for establishing a program to grant leases, easements, and 
rights-of-ways for alternative energy on the OCS.  MMS is working toward issuance of several leases for 
data gathering and technology testing.  These leases will look at varied renewable energy sources in 
different portions of the OCS (MMS, 2008f).   

On July 14, 2008, President Bush removed the executive prohibition on producing oil from the OCS that 
was in effect until 2012, as mentioned earlier, and requested that Congress take action to lift the 
restrictions in order to give states the option to recommend the opening of the OCS off their coasts to 
environmentally responsible exploration (The White House, 2008).  In September 2008, the congressional 
ban on offshore drilling was allowed to expire (Washington Post, 2008).   
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Many Section 7 consultations have been completed on MMS activities.  Until 2002, Biological Opinions 
(BOs) resulting from Section 7 consultations concluded that one take of sea turtles may occur annually 
due to vessel strikes.  Biological Opinions issued on July 11, 2002 (lease sale 184), November 29, 2002 
(multi-lease sales 185, 187, 190, 192, 194, 196, 200, and 201), and August 20, 2003 (lease sales 189 and 
197), have concluded that in addition to vessel strikes to sea turtles, adverse effects may occur from 
seismic surveys and expended materials.  Explosive removal of offshore structures may adversely affect 
sea turtles and marine mammals (USAF, 2005). 

In April 2006, MMS applied for a Letter of Authorization (LOA) from NMFS to “take” by harassment a 
small number of marine mammals, incidental to explosive removal of offshore structures in the Gulf of 
Mexico (NMFS, 2006b).  In this application it was estimated that Level A harassment takes would be five 
dolphins over the course of five years, and Level B harassment takes would be 457 dolphins and whales 
combined per year (NMFS, 2006b).  However, it was stated that these numbers would be much lower in 
actuality due to the implementation of mitigation measures (NMFS, 2006b).  

In April 2007, a final rule was printed in the Federal Register by MMS requiring the lessees to provide 
information on how they will conduct their proposed activities in a manner consistent with the 
Endangered Species Act (ESA) and the Marine Mammal Protection Act (MMPA) (MMS, 2007e).  Each 
lessee would be required to employ monitoring systems and mitigation measures, submit biological 
environmental reports and environmental effects analyses, and obtain its own authorized incidental “take” 
permits from NMFS (MMS, 2007e).  

6.2.2.3 MMS Regulated Activities – Atlantic Ocean, Offshore of the Southeastern 
United States 

The southeastern Atlantic Coast is divided by MMS into three planning areas:  Mid-Atlantic, South 
Atlantic, and Straits of Florida.  These areas combined cover 208,477 nm2 (715,970 km2) from Delaware 
to the southern most tip of Florida.  From 1959 until 2000, 307 blocks (2,484 nm2 or 8,531 km2) were 
leased (MMS, 2007f).  There are currently no active leases and no activity in this area (MMS, 2007c).  
However, a special interest sale in the Mid-Atlantic region off the coast of Virginia has been proposed in 
late 2011 (MMS, 2007c).  

6.2.2.4 Onshore and Offshore Liquefied Natural Gas (LNG) Facilities 
Liquefied natural gas (LNG) is natural gas that has been cooled about -260 degrees Fahrenheit (°F) until 
the gas is in its liquid form.  When natural gas is liquefied, it decreases to 1/600 its original volume, 
which makes it ideal for shipping (FERC, 2005).  LNG is transported to LNG terminals by tankers 
equipped with insulated walls and systems to keep the LNG in liquid form.  Once LNG is unloaded from 
ships at LNG terminals, it is stored as a liquid until it is warmed to convert it back to natural gas.  The 
natural gas is then sent through pipelines for distribution (FERC, 2005).  

LNG is odorless, colorless, non-toxic, and will not burn as a liquid.  LNG vapors will not explode in a 
confined environment and are only flammable at concentrations of 5 to 15 percent with air (FERC, 2005).  
This makes LNG relatively harmless unless vapors are at flammable concentrations around an ignition 
source. 

FERC, the USCG and the Maritime Administration (MARAD) regulate LNG facilities.  LNG facilities 
that lie within state waters are regulated by FERC per the Energy Policy Act of 2005.  The USCG and 
MARAD have jurisdiction over the LNG facilities within federal waters under the Federal Deepwater 
Ports Act of 1974 (FERC, 2006a).   

6.2.2.5 Existing LNG Facilities, Mid-Atlantic 
Dominion Cove Point LNG, LP – Cove Point, MD 
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The Cove Point terminal began service in 1978, but was forced to close in 1980. In 1995, it was reopened 
to liquefy, store, and distribute domestic natural gas, and in July 2003 received its first LNG imports. The 
terminal is owned by Dominion Corporation and is located on the Chesapeake Bay, approximately 60 mi 
(97 km) southeast of Washington, DC (CRS, 2003). The demand for natural gas in the United States is 
expected to grow by at least 20 percent over the next decade (Dominion, 2007a). As a response to this 
increased demand, the FERC authorized the expansion of Cove Point LNG’s existing import terminal and 
pipeline, as well as the construction of new downstream pipeline and storage facilities as part of the Cove 
Point Expansion Project (FERC, 2006b). According to the Cove Point Expansion Project website, 
construction of the LNG facilities began in August of 2006. Pipeline facility construction began in 2007 
and will continue through 2008. In the fall of 2008, it is expected to be ready for service (Dominion, 
2007b). 

6.2.2.6 Dredging Operations 
The construction and maintenance of federal navigation channels are ongoing activities on the U.S. 
Atlantic coast.  NMFS has identified dredging operations as an activity that may cause sea turtle 
mortality.  Hopper dredges move faster than sea turtles and can entrain (or trap) them.  NMFS has issued 
BOs with the U.S. Army Corps of Engineers (USACE) for the U.S. Atlantic coast and has concluded that 
the implementation of reasonable and prudent measures will result in no jeopardy to sea turtle species.  
Dredging activities also have the potential to affect the protected Gulf and shortnose sturgeons, 
particularly juveniles that may not be able to avoid entrainment.  This potential effect has not been 
quantified.  Dredging operations obviously affect the geology of an area, as the floor topography is altered 
and turbidity occurs.  

An area on the mid Atlantic coast of the United States that utilizes maintenance dredging on a regular 
basis is the Hampton Roads region of southeastern Virginia.  Hampton Roads, a natural tidal basin 
formed by the confluence of the James and Elizabeth Rivers, includes the waterways around Norfolk, 
Virginia Beach, Suffolk, Chesapeake, Portsmouth, Hampton, and Newport News, Virginia. A series of 
navigation channels (more than 10) lie in this area and require dredging to maintain their dimensions, 
which range from 350 to 1,000 ft (107 to 305 m) wide and 45 to 55 ft (14 to 17 m) deep 
(GlobalSecurity.org, 2005).  The USACE Norfolk District has reported a total of 27 sea turtle takes 
between 2000 and 2006 due to dredging operations in the area of Hampton Roads (USACE, 2007a). 

One southeastern Atlantic coast region in which maintenance dredging is necessary is within Cumberland 
Sound and NSB Kings Bay on the southeastern Georgia coast. Dredging in Kings Bay has occurred at 
least once a year since 1994.  The USACE Jacksonville District has reported a total of 15 sea turtle takes 
between 2000 and 2007 due to dredging operations in the Kings Bay area (USACE, 2007b). 

6.2.2.7 Commerce and Shipping Lanes 
The waters off the U.S. Atlantic coast support a large volume of maritime traffic heading to and from 
foreign ports as well as traffic traveling north and south to various U.S. ports.  Commercial shipping 
comprises a large portion of this traffic, and a number of commercial ports are located along the Atlantic 
U.S. coasts.  

A number of commercial ports are located in Chesapeake Bay and Delaware Bay in the mid-Atlantic U.S. 
coast area. There also are a number of inland ports that are accessed through these bay systems (DoN, 
2008a; 2008b). The VACAPES OPAREA is in the direct path of commercial shipping traffic traveling 
between the two major ports along the northeastern seaboard, New York and Boston, and Miami and 
other ports in the south (DoN, 2008a; 2008b).  
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Marine transportation is expected to grow.  Surface vessel traffic is a major contributor to noise in all 
oceans, particularly at low frequencies.  The effect on marine species is unknown, but it is possible that 
this persistent noise may affect marine mammals’ use of sound for communication and hunting. 

6.2.2.8 Ship Strikes 
NMFS identified commercial and recreational traffic and recreational pursuits as potentially having 
adverse effects on sea turtles and cetaceans through propeller and boat strike damage (USAF, 2004).  
Private vessels participating in high-speed marine activities are particular threats.  Ship strikes or ship 
collisions with whales are a recognized source of whale mortality worldwide. The most vulnerable marine 
mammals are those that spend extended periods of time at the surface in order to restore oxygen levels 
within their tissues after deep dives (e.g., the sperm whale). Laist et al. (2001) identified 11 species 
known to be hit by ships.  These species include fin whales, right whales, humpback whales, sperm 
whales, and gray whales. Of these, fin whales are hit most frequently.  On the East Coast of North 
America, ship strikes remain a significant threat to some whale populations. For North Atlantic right 
whales, for example, ship strikes are believed to be a significant factor limiting the recovery of this 
species (Knowlton and Kraus, 2001). 

A review of recent reports on ship strikes provides some insight regarding the types of whales, locations 
and vessels involved, but also reveals significant gaps in the data. The Large Whale Ship Strike Database 
report provides a summary of the 292 worldwide confirmed or possible whale/ship collisions from 1975 
through 2002 (Jenson and Silber, 2004). The report also notes that these totals represent a minimum 
number of collisions, because the vast majorities go undetected or unreported.  All types of ships can hit 
whales, and in most cases the animal is either seen too late, not observed until the collision occurs, or not 
detected. The ability of a ship to avoid a collision and to detect a collision depends on a variety of factors, 
including environmental conditions, ship design, size, and number of crew. 

Smaller ships, such as Navy destroyers and Coast Guard cutters, have a number of advantages for 
avoiding ship strikes compared to most merchant vessels. For instance, naval and Coast Guard ships have 
their bridges positioned forward, offering good visibility ahead of the bow.  Military crew sizes are also 
much larger than those of merchant ships, and they have dedicated lookouts posted during each watch. 
These vessels are generally twin screw and much more maneuverable than single screw commercial craft. 
Due to smaller ship size and higher deck manning, Navy and Coast Guard vessels are more likely to 
detect any strike that occurs, and these agencies’ standard operating procedures include reporting of ship 
strikes. Overall, the percentage of Navy traffic relative to other large shipping traffic is very small (on the 
order of 2 percent). 

NOAA continues to review all shipping activities and their relationship to cumulative effects, in particular 
on large whale species. According to the NOAA report (Jenson and Silber, 2004), the factors that 
contribute to ship strikes of whales are not clear, nor is it understood why some species appear more 
vulnerable than others. Nonetheless, the number of known ship strikes indicates that deaths and injuries 
from ships and shipping activities remain a threat to endangered large whale species, and to Atlantic 
Ocean right whales in particular (Jenson and Silber, 2004). 

Maritime traffic also increases underwater noise.  The amount of noise produced by a ship depends on its 
type, size, and operational mode.  Large commercial vessels emit low frequency noise in ranges similar to 
those used by some large whales (mysticetes) in communication to each other (NMFS, 2006a).  This 
communication between whales could be masked by vessel noise.  Masking not only interferes with 
communication, but also with the animal’s ability to detect and avoid approaching ships (NMFS, 2006a).  
Masking can be due to one individual ship or the constant drone in the ocean from increases in boat 
traffic.  Boat traffic has steadily increased over the years; however, the number of large ships is predicted 
to double over the next two to three decades (Southall, 2005). 
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6.2.2.8.1 Implementation of Vessel Operational Measures to Reduce Ship Strikes to 
North Atlantic Right Whales 

In August 2008, NMFS released a Final EIS to analyze the potential effects associated with the 
implementation of vessel operational measures in waters off the East Coast of the United States to reduce 
vessel collisions with the endangered North Atlantic right whale (NMFS, 2008a). The proposed action 
addresses the lack of recovery of the North Atlantic right whale population by reducing the probability 
and threat of ship strike related deaths and serious injuries to the species.  

Due to regional differences in right whale distribution and behavior, oceanographic conditions, and ship 
traffic patterns, the proposed vessel operational measures would apply only in certain areas and at certain 
times of the year, or under certain conditions. To account for regional variations, the U.S. East Coast is 
divided into three regions: northeastern United States (NEUS), mid-Atlantic United States (MAUS), and 
southeastern United States (SEUS). All vessels 65 ft (19.8 m) and greater in overall length and subject to 
US jurisdiction would be required to abide by the operational measures, except for vessels owned or 
operated by, or under contract to the Federal government, and law enforcement vessels of a state, or 
political subdivision thereof, when engaged in enforcement or human safety missions. An additional 
exemption would apply for vessels to maintain safe maneuvering speed under certain conditions. The 
measures considered include the following: 

• Seasonal Management Areas (SMAs). SMAs are predetermined and established areas within which 
seasonal speed restrictions apply. 

• Dynamic Management Areas (DMAs). DMAs are temporary areas consisting of a circle around a 
confirmed right whale sighting. The radius of this circle expands incrementally with the number of 
whales sighted and a buffer is included beyond the core area to allow for whale movement. Speed 
restrictions apply within DMAs, which may be mandatory or voluntary and apply only when and 
where no SMA is in effect. 

• Routing Measures. These consist of a set of routes designed to minimize the co-occurrence of right 
whales and ship traffic. Use of these routes is voluntary; therefore, they constitute a non-regulatory 
measure. However, mandatory speed restrictions would apply in the portions of the routes located 
within an active SMA. NMFS would monitor these routes and consider making them mandatory if use 
is low. 

Within the proposed SMAs (when in effect) and DMAs (when in effect), NMFS’ proposed restriction is 
10 knots/hour (kn) (19 kilometers/hour [km/hr]); however, for comparison purposes, the FEIS also 
considers speed limits of 12 and 14 kn (22 and 26 km/hr). The following six alternatives were considered: 

1. Alternative 1-No Action. 

2. Alternative 2-Mandatory DMA. 

3. Alternative 3-Speed restrictions in designated areas. 

4. Alternative 4-Recommended shipping routes. 

5. Alternative 5-Combination of Alternatives 1 through 4. 

6. Alternative 6-Proposed Action and Preferred Alternative. 
• In the SEUS region, Southeast SMA and recommended routes. 
• In the MAUS region, separate SMAs (20 nm [37 km] SMAs option). 
• In the NEUS region, Cape Cod Bay SMA, Off Race Point SMA, and Great South Channel 

GSC SMA, as well as recommended routes. 
• In all three regions, Voluntary DMAs. 
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Not all vessel operation measures are considered for all regions. The specific measures considered for 
each of the regions of the VACAPES Study Area implementation are shown in Table 6.2-2. 

TABLE 6.2-2 
SUMMARY OF PROPOSED OPERATIONAL MEASURES BY REGION 

Region Proposed Measures Period of Application Alternative 

So
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t 

Southeast SMA off the coast of Georgia and 
Florida, bounded to the north by latitude 31º27’N, 
to the south by latitude 29º45’N, to the east by 
longitude 80º51.6’W, and to the west by the 
shoreline. 

or 
SMA including all waters within the Mandatory 
Ship Reporting System WHALESSOUTH 
reporting area and the presently designated right 
whale critical habitat 

and/or 
Recommended routes into and out of the ports of 
Jacksonville and Fernandina Beach, Florida, and 
Brunswick, Georgia. 

 
November 15 to April 15 

 
 
 

November 15 to April 15 
 
 
 

Year-round 
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 Mandatory DMAs throughout the EEZ 

Or 
Voluntary DMAs throughout the EEZ 

 
Year-round 

 
 

Year –round 

 
2 and 5 
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The EIS analyzed potential effects to the North Atlantic right whale, other marine species, physical 
environment, port areas and vessel operations, commercial fishing vessels, ferry vessels and ferry 
passengers, whale-watching vessels, charter vessels, environmental justice, and cultural resources. For the 
purposes of the cumulative impacts analysis in this EIS/OEIS, the Preferred Alternative, Alternative 6, 
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Six Separate SMAs, including under one option a 
56-km (30-NM)-wide rectangular SMA south and 
east of the mouth of Block Island Sound; SMAs 
with a 37 km (20 NM) radius around the entrances 
to the ports of New York/New Jersey, the 
Delaware Bay and Chesapeake Bay, and 
Morehead City and Beaufort, North Carolina; 
finally, a continuous SMA from the shore out to 
37 km (20 NM) from Wilmington, NC, south to 
Brunswick, GA. Under another option, the 37 km 
(20 NM) SMAs would be 56 km (30 NM) in size. 

or 
One continuous 46 km (25 NM) SMA between 
Block Island Sound and Savannah, GA. 
 
 

 
 
 

November 1 to April 30 
 
 
 
 
 

October 1 to April 30 
 

 
 
 

6 (20-NM 
SMAs Option) 

 
 
 
 

3 and 5 
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will be discussed. It was determined that there would be a direct positive effect on right whale populations 
and indirect positive effects on marine mammals and sea turtles. In addition, implementation of 
Alternative 6 would result in negligible impacts on water quality in the NEUS had minor adverse impacts 
in the SEUS, as well as minor, direct positive effects to ocean noise. There would be only minimal impact 
on the financial revenues of port vessel operators, commercial fishing vessels, and charter vessels. There 
would be annual financial adverse effects to ferry vessels and ferry passengers and whale-watching 
vessels. There were no environmental justice concerns identified and no effects to cultural resources 
(NMFS, 2008a). 

In addition, NMFS has promulgated a Final Rule to implement Speed Restrictions to Reduce the Threat 
of Ship Collisions with North Atlantic right whale population effective December 9, 2008 through 
December 9, 2013, speed restrictions of no more than 10 kn (18.5 km/hr) will apply to all vessels 65 ft 
(19.8 m) or greater in overall length in certain locations and at certain times of the year along the east 
coast of the U.S. Atlantic seaboard (NMFS, 2008b). Also see 50 Code of Federal Regulations 224.105 
(2008).  The purpose of the regulations is to reduce the likelihood of deaths and serious injuries to North 
Atlantic right whales that result from collisions with ships. These restrictions are not mandatory for naval 
vessels as stated by NMFS since it was recognized that national security, navigational, and human safety 
missions of some federal agencies may be compromised by mandatory vessel speed restrictions.  The 
Navy currently implements mitigation measures to address ship strikes; and, NMFS has stated that most 
of these measures are similar to, if not more stringent than, the measures considered in the Final 
Rule.(NMFS, 2008a, see Section 2.4.8. and Appendix A of the NMFS EIS).  

6.2.2.9 Expended Materials 
Expended materials include any man-made object expended, disposed of, or abandoned that enters the 
coastal or marine environment.  It may enter directly from a ship, or indirectly when washed out to sea via 
rivers, streams, and storm drains.  Types of expended materials include plastics, abandoned vessels, glass, 
metal, trash, and rubber.  These materials can injure or kill marine life, interfere with navigation safety, 
create adverse economic impacts to shipping and coastal industries, and pose a threat to human health 
(NOAA, 2007). 

During the 2007 International Coastal Cleanup Campaign event, worldwide volunteers discovered 235 
animals entangled in expended materials.  As shown in Table 6.2-3, expended fishing line was 
responsible for nearly half of all entanglements, followed closely by rope and fishing nets (OC, 2007). 
This is an annual effort by the Ocean Conservancy and the summary of animals entangled in expended 
materials is published annually. 

There are several events that promote cleaning up debris (trash and litter) along shorelines (ocean, lakes, 
and rivers) in and around the Study Area to include an annual Earth Day shoreline cleanup of the 
Anacostia and Potomac Rivers, the Potomac River Watershed Clean-up at the Dashiell Marina and 1.25 
miles of Potomac River shoreline, the Girl Scout Beach Clean-up, and Boy Scout Fall Ordeal.  

6.2.3 Scientific Research 
Scientific research on protected species such as marine mammals and sea turtles and studies on the marine 
environment in general occur throughout the world.  For targeted research on particular species regulated 
by NMFS and the USFWS, a scientific research and enhancement permit is required for any proposed 
research activity that involves the “take” of a marine species.  Scientific Research and Enhancement 
Permits are required for research that results in the take of marine mammal species or involves any ESA-
listed species that are not covered by the General Authorization.  Permits cover a five-year period.  The 
most recent permit was issued by NMFS in August 2007 for activities being conducted by NMFS’s 
Office of Science and Technology. The permit authorizes research on marine mammals in waters to the 
east of Andros Island, Bahamas.  Activities include the attachment of tags to and photography of 
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TABLE 6.2-3 
SUMMARY OF ANIMALS ENTANGLED IN EXPENDED MATERIALS 

Debris Invertebrates Fish Reptiles Birds Mammals Amphibians Total  
Balloon/ribbon/string 0 0 0 4 1 0 5 2.1% 
Beverage Can 1 1 0 0 0 0 2 0.9% 
Building Materials 2 0 0 0 2 0 4 1.7% 
Crab/Lobster/Fish 
Traps 2 1 0 0 0 0 3 1.3% 

Fishing Line 22 32 5 43 8 0 110 46.8% 
Fishing Nets 13 12 0 6 4 0 35 14.9% 
Glass Bottles 3 2 1 0 2 0 8 3.4% 
Miscellaneous 2 0 2 5 1 0 10 4.3% 
Plastic Bags 2 3 0 12 5 0 22 9.4% 
Plastic Container 0 0 0 0 1 0 1 0.4% 
Rope 1 9 2 6 5 1 24 10.2% 
Six-Pack Holders 0 2 0 1 0 0 3 1.3% 
Tire 0 1 1 0 0 0 2 0.9% 
Wire 1 0 0 4 1 0 6 2.6% 
Totals 49 63 11 81 30 1 235 100.0% 
Total Percentage 20.9% 26.8% 4.7% 34.5% 12.8% 0.4% 100.0%  

Source: OC, 2007 

cetaceans, and exposing them to sound, particularly from mid-frequency sonar.  Additional permits 
authorized that are of particular interest in the VACAPES Study Area include a wide variety of research 
activities on right whales.  NMFS is currently analyzing the cumulative effects of these authorizations in 
the proposed Programmatic EIS on Northern Right Whale Research.   

The 1994 amendments to the MMPA authorized, under a General Authorization, the conduct of activities 
that involve low-impact harassment levels of marine mammals in the wild.  Activities encompassed by 
the General Authorization for Scientific Research do not require a scientific research and enhancement 
permit.  The activities covered under the General Authorization are limited to bona fide research that only 
involves Level B harassment of non-ESA-listed marine mammals and generally include, but are not 
limited to, photo-identification studies, behavioral observations, vessel surveys, and aerial surveys over 
water or land, as well as over pinniped rookeries if flown at altitudes greater than 1,000 ft (305 m) (DoN, 
2008a).  In addition to the General Authorization, NMFS also issues commercial and education 
photography permits.  These permits allow for photography of non-listed marine mammals that result at a 
maximum in Level B harassment.  Additional activities authorized include those related to imports for 
public display of marine mammals, as well as import and export of marine mammal parts.   

6.2.3.1 Environmental Contamination and Biotoxins 
Insufficient information is available to determine how, at what levels, or in what combinations, 
environmental contaminants may impact cetaceans (MMC, 2003).  There is growing evidence that high 
contaminant burdens are associated with several physiological abnormalities, including skeletal 
deformations, developmental impacts, reproductive and immunological disorders, and hormonal 
alterations (Reijnders and Aguilar, 2002).  DeSwart et al. (1996) conducted a study where harbor seals 
were fed contaminated Baltic herring and their immune function was monitored over a two-and-a-half-
year period.  The results of this study showed that chronic exposure to environmental contaminants 
accumulated through the food chain had an adverse effect on the immune function of those harbor seals.  
This further suggests that environmental contaminates may have an adverse immunological effect on free-
ranging seals in areas with similar contamination levels as that observed in this study (DeSwart et al., 
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1996).  Since no similar studies have been conducted with other marine mammal species, it may be 
reasonably concluded that similar impacts could occur in other marine mammals, such as cetaceans. 

Several mortality activities (die-offs) have been reported for cetaceans.  Biotoxins, viruses, bacteria, and 
El Nino activities have been implicated separately in recent mass mortality activities (Domingo et al., 
2002).  A mass mortality activity for humpback whales, apparently associated with biotoxins, occurred 
along the beaches of Massachusetts in 1987 through 1988.  Geraci et al. (1989) concluded that the whales 
died from saxitoxin poisoning after consumption of Atlantic mackerel containing the toxin.  During the 
summer of 2003, 17 humpback whales, 3 fin whales, 1 minke whale, 1 long finned pilot whale, and 3 
whales of undetermined species were found dead in the vicinity of Georges Bank.  Although a biotoxin 
(saxitoxin) was found in several samples collected, it was not present at lethal levels.  Domoic acid was 
also detected and suspected as a probable cause, but because no brain samples were collected, the role of 
this biotoxin could not be confirmed (MMC, 2004; DoN, 2005). 

6.2.4 Military Operations 
This section will discuss past and present military operations occurring within the VACAPES Study Area. 
Specifically, the first three sections will discuss military exercises generally since these activities are 
associated with ESA Section 7 consultations with NMFS. In addition, this section will also discuss the 
Navy’s Tactical Training Theater Assessment and Planning Program, which focuses on the sustainability 
of ranges, OPAREAs, and special use airspace within the VACAPES Study Area.. 

6.2.4.1 Mine Exercise 
Mine Exercises (MINEX) may occur as part of an Expeditionary Strike Group (ESG) Composite Training 
Unit Exercise (COMPTUEX) or a Combined Carrier Strike Group (CSG) COMPUTEX/ Joint Task Force 
Exercises (JTFEX), but they only involve underwater detonation (UNDET) activities when they are 
conducted as part of a Strike Group Training exercise on the East Coast.  They do not involve mine laying 
or searching activities involving MIW sonar (this type of training conducted   during Unit Level Training 
[ULT] and Coordinated ULT in the Gulf of Mexico as part of a Gulf of Mexico Exercise [GOMEX] or 
squadron exercise [RONEX]). For an ESG COMPTUEX, UNDETs would occur in the Cherry Point box 
that is defined by the East Coast MINEX BO (up to 20 lb [9 kg] charges).  For an ESG COMPTUEX, 
UNDETs would occur in the Cherry Point box that is defined by the East Coast MINEX BO (up to 20 lb 
[9 kg] charges).  For the Combined CSG COMPTUEX/JTFEX the UNDETs would occur in Charleston 
in the box defined by the East Coast MINEX BO (NMFS, 2002).   

The potential biological effects associated with the MINEX UNDETs are addressed in the MINEX BO 
issued by NMFS in 2002. The BO addresses potential impacts from MIW exercises and explosive 
ordnance disposal (EOD) unit-level training to loggerhead, Kemp’s ridley, leatherback, hawksbill, and 
green sea turtles at several locations along the East Coast (Virginia Beach, Virginia; Onslow Bay, North 
Carolina; and Charleston, South Carolina).  The BO analyzed a total of 40 MINEX events per year to be 
conducted between the three locations using C-4 or high explosives as well as the possible use of 10 or 20 
lb (4.5 or 9.1 kg) charges, in rare instances.   

NMFS states in the BO that proposed MINEX and explosive ordnance disposal training is not likely to 
jeopardize the continued existence of loggerhead, Kemp’s ridley, leatherback, hawksbill, and green sea 
turtles. However, NMFS anticipates incidental take of these species and has issued an Incidental Take 
Statement (ITS) pursuant to Section 7 of the ESA. The ITS includes mitigation measures with 
implementing terms and conditions to help minimize harassment. In addition, the BO states that species 
of large whales, including species protected by the ESA, can be found in or near the area where this type 
of training would occur. However, the BO states that NMFS feels that the protective measure identified 
within the BO, if implemented, would allow the Navy the opportunity to reduce the chances of effects to 
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these species to discountable levels.  Mitigation measures have been designed and implemented for 
MINEXs in order to minimize any potential adverse effects to marine mammals and to avoid any 
significant or long-term adverse effects to marine mammals and the coastal, cultural, or marine 
environment (NMFS, 2002). 

6.2.4.2 Sinking Exercise of Surface Targets 
A Sinking Exercise of Surface Targets (SINKEX) is defined as the use of a vessel as a target or test 
platform against which live ordnance is fired. The purpose of a SINKEX is to train personnel, test 
weapons, and study the survivability of ship structures. The result is the sinking of the vessel. SINKEX 
operations differ from ship shock trials in that the warheads used in a SINKEX are significantly smaller. 
The environmental considerations of a SINKEX are associated with the weapons used. The exact amount 
of ordnance and the type of weapon used in a SINKEX is situational and training-need dependent (DoN, 
2006b). 

The potential expended materials created during a SINKEX are metals from the sunken vessel and shell 
fragments. Disposable plastics and other materials that could be considered marine debris are removed 
from the vessel prior to conducting a SINKEX. Expended material associated with the target vessel would 
not include ropes, lines, plastic or other materials with the potential to ensnare or entangle marine 
animals. All expended materials would sink rapidly to the ocean floor and since SINKEXs would not be 
continuously conducted within the same areas the sunken debris would settle over a large area. The 
minimal amount of materials settling to the ocean floor would not affect the sediment stability of the 
ocean floor or cause disturbance to natural ocean processes (DoN, 2006a). 
In the late 1980’s, Polychlorinated biphenyls (PCBs) was raised as a potential environmental issue. Some 
of the materials (i.e., insulation, wiring, felts and rubber gaskets) present on the targeted vessels were 
confirmed to contain PCBs. As a result, the Navy has been removing the majority of the materials 
containing PCBs prior to conducting a SINKEX event. However, it is still estimated that even after 
removal activities any given target vessel sunk during a SINKEX could contain up to 100 lbs (45 kg) of 
PCBs. In an effort to determine if the remaining PCBs would be an environmental issue, the Navy begun 
conducting a PCBs monitoring study in 1995 on sunken Navy vessels. The monitoring study has not been 
completed, but as of November 2006 it was determined that enough data had been gathered and 
transferred to the EPA to indicate that there was little likelihood that PCBs from sunken Navy vessels 
would present an unacceptable risk to the environment or human health. The Navy SINKEX Program 
currently holds a General Permit from the EPA under the Marine Protection, Research and Sanctuaries 
Act for conducting SINKEX activities (40 CFR 229.2). 

The U.S. Navy submitted a Biological Assessment (BA) to the National Oceanic and Atmospheric 
Administration (NOAA) pursuant to compliance with the ESA. NOAA concluded that SINKEXs in the 
western Atlantic Ocean are not likely to jeopardize the continued existence of ESA listed species in a BO 
dated September 22, 2006 (DoN, 2008a). 

6.2.4.3 Naval Surface Fire Support Training 
The Navy uses the Integrated Maritime Portable Acoustic Scoring and Simulator (IMPASS) system to 
qualify and recertify ships in naval surface fire support. The IMPASS system is a reusable, portable 
system that can be deployed anywhere in the open ocean. The system is comprised of five free-floating 
sonobuoys that are deployed in the shape of a pentagon/house array. The sonobuoys are capable of 
“scoring” the landing of 5-inch (in)/54 rounds aimed at a virtual target within the sonobuoy array. The 
buoys serve as collectors of acoustic information. When a 5-in/54 round impacts the water, accuracy is 
determined by the differential time that each individual buoy receives the sound (DoN, 2008a). 
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The IMPASS system is used in open ocean areas along the eastern United States and in the Gulf of 
Mexico. Where live ordnance is used, the potential for marine mammal populations to be exposed to 
acoustic energy exists. Therefore, mitigation measures have been designed and implemented for the use 
of the IMPASS system to minimize any potential risks to marine mammals and to avoid any significant or 
long-term adverse effects to marine mammals and the coastal, cultural, and marine environment (DoN, 
2008a). 

The Navy initiated formal consultation with NMFS in February 2004 by submitting a BA for use of the 
IMPASS system in East Coast OPAREAs and the Eastern Gulf of Mexico Test and Training Area 
(EGMTTA). The Navy is currently awaiting NMFS’s BO, but anticipates that the conclusion will be that 
the use of naval gunfire is not likely to jeopardize the existence of any listed species. The 
mitigation/mitigation measures have and will continue to be implemented for use of the IMPASS system 
in order to minimize any potential risks to threatened and endangered species. 

6.2.4.4 Military Operations – Atlantic Ocean, Offshore of the Southeastern United 
States 

Designated bomb boxes have been established in each OPAREA where inert bombs could be dropped 
during a major Atlantic Fleet training exercise. The process for selecting these sites within each OPAREA 
involved balancing operational suitability (close proximity to where the strike group is operating) and 
environmental suitability. Environmental suitability includes an area that possesses a low likelihood of 
encountering threatened and endangered species and that avoids the continental shelf, canyon areas, and 
the Gulf Stream, all of which are locations where threatened and endangered marine mammal and sea 
turtle species are most abundant.  Based on the combination of prudent site-selection and the mitigation 
measures to be implemented in all OPAREAs that were developed as part of the BO for protection of the 
North Atlantic right whale (NMFS, 1997), it is anticipated that dropping inert bombs in the established 
bomb boxes associated with major Atlantic Fleet exercises would not affect listed species. 

6.2.4.5 Cherry Point Range Complex 
The Navy Cherry Point Range Complex Draft EIS/OEIS was released in August 2008. The Cherry Point 
Range Complex geographically encompasses offshore and near-shore OPAREAs, instrumented ranges, 
and SUA located near the east coast of the United States.  The Cherry Point Range Complex is a set of 
operating and maneuver areas with defined ocean surface and subsurface areas. The surface water area of 
the Range Complex covers the coast of North Carolina, encompassing 18,617 nm2 (63,936.2 km2).  The 
shoreward extent of the Range Complex is roughly aligned with the 3 nm (5.6 km) state territorial limits. 
Due to the Navy’s training requirements, the objective of the Cherry Point Range Complex is to provide 
sustainable and modernized ocean operating areas, airspace, ranges, range infrastructure, training 
facilities, and resources to fully support the mission.  The Study Area is centrally located between the 
Atlantic Fleet concentration areas in Hampton Roads, Virginia and Jacksonville, Florida, and the Marine 
Forces Atlantic concentrations areas in North Carolina, making it the primary venue for all levels of 
amphibious training and intermediate and advanced levels of CSG, ESG, and MEU training (DoN, 2008a; 
2008c).  

The Navy is preparing an EIS/OEIS to assess the potential environmental effects in the Navy Cherry 
Point Range Complex over a 10-year planning horizon. The Notice of Intent to prepare the EIS/OEIS, 
along with an announcement of scoping meetings, was published in the Federal Register on April 30, 
2007.  Two public scoping meetings were held in May 2007, and comments were received from April 30, 
2007 to June 12, 2007.   The Navy Cherry Point Draft EIS/OEIS was available for public comment 
beginning September 12, 2008 and public hearings were held in October 2008.  The public comment 
period closed on October 27, 2008.  The Navy Cherry Point Draft EIS/OEIS is incorporated by reference 
and is available for downloading/viewing via the internet at the following website address: 
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(http://www.navycherrypointrangecomplexeis.com). As stated in the Navy Cherry Point Range Complex 
EIS/OEIS, the No Action Alternative would continue current operations, including surge capabilities, 
consistent with the FRTP. For the purposes of this chapter, the No Action Alternative represents both past 
and present naval operations in the Navy Cherry Point Range Complex. Training operations in the Navy 
Cherry Point Range Complex can vary from unit level exercises to integrated major range training events.  
A description of non-ASW training operations typically conducted in the Navy Cherry Point Range 
Complex can be found in Table 6.2-4 (DoN, 2008a; 2008c). 

TABLE 6.2-4 
CHERRY POINT RANGE COMPLEX TYPICAL OPERATIONS (NON-ASW) 

Range Operation Description 

Mine Warfare (MIW) 
Mine countermeasures 
(MCM) 

Helicopters, surface and subsurface units detect, identify, classify, mark, disable and/or 
destroy sea mines using a variety of methods.   

Mine neutralization 
Helicopters, surface, and subsurface units, and EOD personnel identify, evaluate, 
localize and destroy or render safe sea mines that constitute a threat to ships, landing 
craft or personnel. 

Surface Warfare (SUW) 
Bombing Exercise (Sea) 
(BOMBEX A-S) Fixed wing aircraft deliver bombs against maritime targets. 

Missile Exercise (Air-
to-Surface) 

Air-to-Surface Missile Exercise (Laser and Live Fire) [MISSILEX (A-S)] trains fixed-
wing aircraft and helicopter aircrews in the delivery of optical, infrared seeking or laser 
guided missiles at surface targets. 

Gunnery Exercise (Air-
to-Surface) 

Air-to-Surface Gunnery Exercise (GUNEX) trains fixed-wing aircraft and helicopter 
aircrews to attack surface targets at sea using guns. 

Gunnery Exercise Ship 
(Surface-to-Surface) 
(GUNEX S-S (Ship)) 

Surface ships fire main battery guns and crew-served weapons against maritime targets. 

Visit, Board, Search, 
and Seizure/Maritime 
Interception Operations 
(VBSS/MIO)-Ship and 
Helo 

Crews from Navy helicopters and surface ships identify, track, intercept, board and 
inspect foreign merchant vessels suspected of not complying with United Nations/allied 
sanctions and/or conflict rules of engagement.  The boarding party will be delivered 
from a surface ship via Rubber-hull Inflatable Boat (RHIB) or similar small craft if the 
target vessel is non-hostile, or via helicopter if hostile.  This training event is non-firing. 

Air Warfare (AW) 

Air Combat Maneuver 
(ACM) 

Two or more aircraft engaged in continuous proactive and reactive changes in aircraft 
attitude, altitude, and airspeed in an attempt to destroy the opposition.  Fighter aircraft do 
fire live weapons during ACM, just not in a training environment. 

GUNEX  (Air-to-Air) GUNEX Air-to-Air training operations in which guns are fired from aircraft against 
unmanned aerial target drones. 

MISSILEX (Air-to-Air) 
Air-to-Air  Missile Exercise [MISSILEX (A-A)] are training operations in which air-to-
air missiles are fired from aircraft against unmanned aerial target drones such as BQM-
34 and BQM-74. 

Air Intercept Control 
(AIC) Surface ships vector friendly aircraft to intercept and destroy adversary aircraft. 
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TABLE 6.2-4 
CHERRY POINT RANGE COMPLEX TYPICAL OPERATIONS (NON-ASW) (Continued) 

Range Operation Description 

Electronic Combat (EC) 

Electronic Combat 
Operations (EC) 

Aircraft, surface ships, and submarines attempt to control critical portions of the 
electromagnetic spectrum to degrade or deny the enemy’s ability to defend its forces 
from attach and/or recognize an emerging threat early enough to take the necessary 
defensive actions. 

Chaff Exercise Shipa and aircraft deploy chaff to disrupt threat targeting and missile guidance radars 
and to defend against an attack. 

Flare Exercise Aircraft deploy flares to disrupt threat infrared guidance systems of threat missiles. 

Strike Warfare (STW) 

High-Speed Anti-
Radiation Missile 
Exercise (HARMEX) 
(air-to-surface) 

Aircraft crews train in the use of High-Speed Anti-Radiation Missiles (HARM), the 
primary weapon designed to target anti-aircraft missile sites. 

Amphibious Warfare (AMW) 

Firing Exercise 
(FIREX)-Land (FIREX 
(Land)) 

Surface ships fire main battery guns against land targets in support of military operations 
ashore. 

FIREX – Integrated 
Maritime Portable 
Acoustic Scoring and 
Simulator System 
(IMPASS) 

Surface ships fire main battery guns against land targets in support of military operations 
ashore.  This training is conducted at-sea using a computer simulated land target and a 
series of buoys that can acoustically score the training event. 

Amphibious Assault A Marine Battalion Landing Team (typically two reinforced companies, including armor 
and service support units) move ashore from the Expeditionary Strike Group at-sea to 
establish a beachhead in hostile territory, then moves further inland for an extended 
period.  Ingress via amphibians, landing craft and/or rotary-wing aircraft.  Coordinated 
fire support from aircraft, surface ships and artillery. 

Amphibious Raid A reinforce company (100-150 Marines) makes a swift, short-term incursion from the 
Expeditionary Strike Group at-sea to a hostile area ashore for a specified purpose and a 
specified time, then makes a planned withdrawal.  Ingress and extraction via small boats, 
amphibians, landing craft and/or helicopters. 

 

Physical, biological, environmental, cultural, socioeconomic, and human resources were analyzed to 
determine the potential effects any expended materials would cause.  It was determined that there will be 
no significant impact and no significant harm to physical, biological, environmental, cultural, 
socioeconomic or human resources due to the training activities occurring in the Navy Cherry Point 
Range Complex (DoN, 2008a; 2008c). 

Acoustic analysis was performed to determine potential effects to marine mammals and sea turtles.  Refer 
to Chapter 3 of the Navy Cherry Point Range Complex Draft EIS/OEIS for a discussion of the 
methodology used to measure these effects.  Acoustic analysis under the No Action Alternative indicates 
that 2,877 exposures to total marine mammals (including ESA-listed species) may be exposed to levels of 
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sound likely to result in Level B harassment.  Acoustic analysis also indicates that 65 exposures to total 
marine mammals (including ESA-listed species) may be exposed to levels of sound likely to result in 
Level A harassment.  No mortalities are predicted due to the proposed activities.  The results of the 
acoustic analysis indicates the quantity of ESA-listed marine mammal species that may be exposed to 
levels of sound, four exposures to an ESA-listed species may be exposed to levels of sound likely to result 
in Level B harassment.  The results also indicate the quantity of ESA-listed sea turtles that may be 
exposed to levels of sound, 137 exposures may result in Level B harassment and three may result in Level 
A harassment.  The exposure estimates for the No Action Alternative represent the total number of 
exposures and not necessarily the number of individuals exposed, as a single individual may be exposed 
multiple times over the course of a year (DoN, 2008a; 2008c).  These exposure estimates do not include 
the incorporation of mitigation measures, which are designed to reduce exposure of marine mammals and 
sea turtles to potential impacts in an effort to achieve the least practicable adverse effect on marine 
mammal and sea turtles species or populations. 

6.2.4.6 Jacksonville Range Complex 
Jacksonville (JAX) Range Complex EIS/OEIS 

The JAX Range Complex Draft EIS/OEIS was released in June 2008. The JAX Range Complex 
geographically encompasses offshore, near-shore, and onshore OPAREAs, ranges, and Special Use 
Airspace (SUA) located near the east coast of the United States.  The JAX Range Complex, which covers 
both the Charleston (CHASN) and Jacksonville Operating Areas, is a set of operating and maneuver areas 
with defined ocean surface and subsurface areas. The surface water area of the Range Complex covers the 
coast of South Carolina, Georgia, and Florida, encompassing 50,090 nm2 (172,023.6 km2).  The 
shoreward extent of the OPAREA is roughly aligned with the 3 nm (5.6 km) state territorial limits. Due to 
the Navy’s training requirements, the objective of the JAX Range Complex is to provide sustainable and 
modernized ocean operating areas, airspace, ranges, range infrastructure, training facilities, and resources 
to fully support the mission.  The Study Area also serves as critical support for Navy operational 
readiness training and for RDT&E of emerging maritime and combat technologies (DoN, 2008a; 2008c).  

The Navy is preparing an EIS/OEIS to assess the potential environmental effects in the JAX Range 
Complex over a 10-year planning horizon. The Notice of Intent to prepare the EIS/OEIS, along with an 
announcement of scoping meetings, was published in the Federal Register on January 26, 2007. Four 
public scoping meetings were held in February 2007, and comments were received from January 26, 2007 
to March 13, 2007.  The JAX Draft EIS/OEIS was available for public comment beginning June 28, 2008 
and public hearings were held in July 2008.  The JAX Draft EIS/OEIS is incorporated by reference and is 
available for downloading/viewing via the internet at the following website address: 
(http://www.jacksonvillerangecomplexeis.com). As stated in the JAX Range Complex EIS/OEIS, the No 
Action Alternative would continue current operations, including surge capabilities, consistent with the 
FRTP. For the purposes of this chapter, the No Action Alternative represents both past and present naval 
operations in the JAX Range Complex. Training operations in the JAX Range Complex are very similar 
to the training performed at the VACAPES Range Complex; they can vary from unit level exercises to 
integrated major range training events.  A description of non-ASW training operations typically 
conducted in the JAX Range Complex can be found in Table 6.2-5 (DoN, 2008a). 

Physical, biological, environmental, cultural, socioeconomic, and human resources were analyzed to 
determine the potential effects any expended materials would cause.  It was determined that there will be 
no significant impact and no significant harm to physical, biological, environmental, cultural, 
socioeconomic or human resources due to the training activities occurring in the JAX Range Complex 
(DoN, 2008a). 
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TABLE 6.2-5 
JAX RANGE COMPLEX TYPICAL OPERATIONS (NON-ASW) 

Range Operation Description 

Mine Warfare (MIW) 

Mine Laying 

Airborne mine-laying training uses two types of training operations: Mine Exercises 
(MINEX) and Mine Readiness Certification Inspections.  In the typical mining training 
profile, MINEXs usually involve a single aircraft sortie planting several inert training mine 
shapes in the water.  The aircrew drops a series of (usually four) inert training shapes in the 
water. 

Mine 
countermeasures 

Mine Countermeasure (MCM) exercises train forces to detect, identify, classify, mark, 
avoid, and disable (or verify destruction of) sea mines using a variety of methods, 
including, air, surface, and subsurface assets.  

Mine neutralization 
Mine Neutralization operations involve the detection, identification, evaluation, rendering 
safe, and disposal of underwater unexploded ordnance that constitute a threat to ships or 
personnel. 

Surface Warfare (SUW) 

MISSILEX (A-S) MISSILEX (A-S) (Live Fire) trains aircraft and helicopter crews in the delivery of optical, 
infrared seeking, or laser guided missiles (Hellfire and Maverick) at surface targets. 

GUNEX (A-S) GUNEX (A-S) trains aircraft and helicopter crews to attack surface targets at sea using 
guns. 

GUNEX (S-S) GUNEX (S-S) trains ship gun crews by firing against surface targets at sea. 
BOMBEX (sea) BOMBEX (sea) allows aircrew to train in the delivery of bombs against maritime targets. 

Laser targeting 

MISSILEX (A-S) (Laser Only) trains aircraft or helicopter crews in the delivery of optical, 
infrared seeking or laser guided missiles at surface targets.  This operation does not result 
in live missile fire, only discrimination of the target and illumination of the target with a 
laser. 

Visit, Board, Search, 
and Seizure/Maritime 
Interception 
Operations 
(VBSS/MIO)-Ship 

Non-firing ULT and major exercise events.  Each ship must conduct one VBSS/MIO every 
six months.  Target vessel is typically another strike group ship or Mobile Sea Range 
(MSR) vessel such as Prevail. 

VBSS/MIO-
Helicopter 

Non-firing ULT & major exercise events.  NSW personnel fast-rope onto target vessel 
from 1st helicopter.  2nd helicopter flies close cover, and 3rd helicopter flies surveillance.  

GUNEX (S-S) (Fast 
Attack Craft/Fast 
Inshore Attack Craft 
[FAC/FIAC]) 

Non-firing major exercise event only.  Typically involves multiple ships prosecuting 
multiple targets (High Speed Maneuverable Seaborne Targets or other small craft) during a 
choke point transit event. 

Air Warfare (AW) 

ACM 
ACM is the general term used to describe an air-to-air (A-A) event involving two or more 
aircraft, each engaged in continuous proactive and reactive changes in aircraft attitude, and 
airspeed.  No live weapons are fired during ACM operations. 

Air Intercept Control Surface ships and fixed wing aircraft train in using their search radar capability to direct 
strike fighter aircraft toward threat aircraft. 

ACM Chaff Exercise 
Chaff exercises train shipboard personnel and helicopter crews in the use of chaff to 
counter missile threats.  Training and testing evens not necessarily dedicated events, but 
combined with other exercises. 
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TABLE 6.2-5 
JAX RANGE COMPLEX TYPICAL OPERATIONS (NON-ASW) (Continued) 

Range Operation Description 

ACM Flare Exercise 
Trains aircraft personnel in the use of flares for defensive purposes when countering heat-
seeking missile threats.  Training and testing events not necessarily dedicated sorties, but 
may be combined with other exercises. 

MISSILEX (A-A) MISSILEX (A-A) are training operations in which air-to-air AIM missiles are fired from 
aircraft (live and non-explosive) against unmanned aerial target drones such as BWM-34 
and BQM-74. 

GUNEX (S-A) GUNEXs (S-A) are conducted by surface ships with 5-inch, 76mm and 20mm Close In 
Weapons Systems.  Targets include unmanned drone as well as targets towed behind 
aircraft. 

Detect-to-Engage Shipboard personnel use all shipboard sensors (search and fire control radars and 
Electronic Support Measures (ESM)) in the entire process of detecting, classifying, and 
tracking enemy aircraft and/or missiles up to the of engagement, with the goal of 
destroying the threat before it can damage the ship. 

Strike Warfare (STW) 
BOMBEX (A-G) BOMBEXs (Land) allow aircrews to train in the delivery of bombs against ground targets. 
Combat Search and 
Rescue (CSAR) and 
Convoy Operations 

CSAR operations train rescue forces personnel the tasks needed to be performed to affect 
the recovery of distressed personnel during war or military operations other than war. 

Amphibious Warfare (AMW) 
FIREX with 
Integrated Maritime 
Portable Acoustic 
Scouring and 
Simulator System 
(IMPASS) 

Surface-to-surface gunnery exercises with IMPASS are training operations that direct naval 
gunfire to strike land targets and support military operations ashore.  This training is 
conducted at-se using a computer-simulated land target and a series of buoys that can 
acoustically score the training event. 

Electronic Combat (EC) 
EC Operations Air or ship crews attempt to control critical portions of the electronic spectrum used by 

threat radars, communications equipment, and electronic detection equipment to degrade or 
deny enemy attacks. 

Chaff Exercise Exercises train aircrews the use of chaff to counter enemy threats by creating radar 
reflective false targets.  Chaff may also be used offensively by aircrews or shipcrews to 
hide inbound striking aircraft or ships. 

Flare Exercise 
(Aircraft Self-
Defense) 

Fixed-wing aircraft and helicopters deploy flares to disrupt threat infrared missile guidance 
systems to defend against an attack. 

Other Training 
Shipboard Electronic 
Systems Evaluation 
Facility Utilization 
(SESEF) 

SESEF operations test ship antenna radiation pattern measurements and communications 
systems. 

 

Acoustic analysis was performed to determine potential effects to marine mammals and sea turtles.  Refer 
to Chapter 3 of the Jacksonville Range Complex EIS/OEIS for a discussion of the methodology used to 
measure these effects.  Acoustic analysis under the No Action Alternative indicates that 1,126 total 
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marine mammals (including ESA-listed species) may be exposed to levels of sound likely to result in 
Level B harassment.  Acoustic analysis also indicates that 32 total marine mammals (including ESA-
listed species) may be exposed to levels of sound likely to result in Level A harassment. 

The results of the acoustic analysis indicates the quantity of ESA-listed marine mammal species that may 
be exposed to levels of sound, one exposures of an ESA-listed species may result in Level B harassment.  
No mortalities are predicted due to the proposed activities.  The results also indicate the quantity of ESA-
listed sea turtles that may be exposed to levels of sound under the No Action Alternative, 444 sea turtles 
may be exposed to Level B harassment and 9 may be exposed to Level A harassment.  The exposure 
estimates for the No Action Alternative represent the total number of exposures and not necessarily the 
number of individuals exposed, as a single individual may be exposed multiple times over the course of a 
year (DoN, 2008a,e).  These exposure estimates do not include the incorporation of mitigation measures, 
which are designed to reduce exposure of marine mammals and sea turtles to potential impacts in an 
effort to achieve the least practicable adverse effect on marine mammal and sea turtles species or 
populations. 

NSB Kings Bay 

NSB Kings Bay, Georgia, is located in coastal southeastern Georgia, along the western shore of 
Cumberland Sound approximately 2 mi (3 km) north of St. Mary’s, Georgia and approximately 35 mi (56 
km) north of Jacksonville, Florida.  The site was designated as NSB Kings Bay in 1982, and encompasses 
approximately 25 mi2 (65 km2).  Facilities at the base enable Kings Bay to serve as a homeport, refit site, 
and training facility for the Navy personnel who operate and maintain the Ohio-class submarines 
(GlobalSecurity.org, 2007d). 

The Navy Strategic Systems Programs proposed to construct and maintain security facilities to support 
continuous security service and incident response at NSB Kings Bay.  Security improvements include a 
Waterfront Security Force Facility, an Auxiliary Reaction Force Facility, an Armored Fighting Vehicle 
Operational Storage Facility (AFVOSF); an Armory; road improvements to ensure efficient access to and 
from the proposed facilities; and construction of a new parking lot to replace lost parking spaces.  No 
significant effects to environmental resources were expected. 

NS Mayport 

NS Mayport is located near the Port of Jacksonville on the St. Johns River in northeast Florida.  NS 
Mayport is home to 55 tenant commands and private organizations. Some two dozen ships are berthed in 
the Mayport basin, including Airborne Early Warning/Ground Environment Integration Segment 
(AEGIS) guided-missile cruisers, destroyers, guided-missile frigates, and aircraft carriers 
(GlobalSecurity.org, 2007e). NS Mayport covers 5 mi2 (14 km2) and is the third largest naval facility in 
the continental United States. NS Mayport is unique in that it is home to a busy seaport as well as an air 
facility that conducts more than 135,000 flight operations each year (GlobalSecurity.org, 2007e). 

6.2.4.7 USS MESA VERDE Ship Shock Trial 
A Record of Decision was published in the Federal Register (FR) on July 28, 2008 (FR, Vol. 73, No. 145) 
in which the Navy announced its decision to conduct a shock trial for USS MESA VERDE in the area of 
the Atlantic Ocean offshore of Naval Station Mayport, Jacksonville, Florida during the summer (June 21 
– September 20, 2008).  The Final EIS considered all components of the physical, biological, and 
socioeconomic environment and concluded that potential impacts from execution of the shock trials 
would be less at the Mayport, Florida alternative site than at the alternative sites of Norfolk, Virginia or 
Pensacola, Florida. 
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The NMFS determined that the incidental taking of marine mammals resulting from conducting a Full 
Ship Shock Trial on USS MESA VERDE in the waters offshore of Mayport, Florida during the summer 
months would have a negligible impact on the affected marine mammal species or stocks.  The Final Rule 
was published in the FR on July 24, 2008 (FR, Vol. 73, No. 143).  The FR notice provides a list of 
mitigations and requirements for monitoring and reporting before, during, and after the trials are 
conducted. 

Acoustic analysis was performed to determine potential effects to marine mammals and sea turtles.  Refer 
to Chapter 4 of the MESA VERDE Ship Shock Trial EIS/OEIS for a discussion of the methodology used 
to measure these effects.  Acoustic analysis indicates that 489 total marine mammals (including ESA-
listed species) may be exposed to levels of sound likely to result in Level B harassment.  Acoustic 
analysis also indicates that 8 total marine mammals (including ESA-listed species) may be exposed to 
levels of sound likely to result in Level A harassment.  The analysis also indicates that the effect to 1 
marine mammal mortality may also result.  The results of the acoustic analysis indicate that no ESA-listed 
marine mammal species will be exposed or injured due to the training activities.  The results also indicate 
the quantity of ESA-listed sea turtles that may be exposed to levels of sound, 2,079 species may result in 
Level B harassment, 46 may result in Level A harassment, and 1 may result in mortality.  The exposure 
estimates for each alternative represents the total number of exposures and not necessarily the number of 
individuals exposed, as a single individual may be exposed multiple times over the course of a year.  The 
Navy finds that ESA-listed species may experience a cumulative impact from AFAST active sonar 
activities; however, they are not expected to adversely affect the populations of ESA-listed species (DoN, 
2008a; 2008c). 

The first shot of MESA VERDE’s shock trial was successfully conducted August 16, 2008.  The second 
shot was successfully completed on August 26, 2008 and the third and final shock trial event was 
completed September 13, 2008 (DoN, 2008a).  As detailed in the After-Action Mitigation Report for the 
Shock Trial of USS MESA VERDE submitted to the Director of NMFS’ Office of Protected Resources, 
the NMFS’ Southeast Region, and the Chief of NMFS’ Endangered Species Division - Office of 
Protected Resources, the mitigation component of the shock trial was successful.  No mortalities or 
injuries to marine mammals or sea turtles were detected during the shock trial events or during post-
mitigation monitoring. In addition, no marine mammal or sea turtle stranding has been attributed to the 
shock trial. 

6.2.4.8 Increased Flight and Related Operations at Patuxent River Complex 
The Navy evaluated increased RDT&E flight and related operations in the Patuxent River Complex.  The 
Record of Decision allows for up to 24,400 flight hours per year, including up to 3,300 annual flight 
hours of military training support.  The operations are under the exclusive control of Naval Air Warfare 
Center, Aircraft Division (NAWCAD).  They include:   

• NAS Patuxent River, with all its flight and ground test facilities, runways and associated airspace;  
• Outlying Landing Field (OLF) Webster Field with its flight test facilities, runways, and associated 

airspace; and  
• The Chesapeake Test Range (CTR), including its restricted airspace; aerial and surface firing range; 

and Hooper, Hannibal, and Tangier Island Targets.   

No significant impacts were identified in the EIS although the Navy implemented a series of measures in 
response to public comments about aircraft noise, supersonic events, sufficiency of pilot awareness briefs, 
unmanned aerial vehicle (UAV) operations in the CTR, and the operation of an open-air aircraft engine 
test cell (DoN, 1999) 
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6.2.4.9 Homebasing MH-60R/S Helicopters on the East Coast of the US 
The Navy is in the process of homebasing new MH-60S and MH-60R (helicopters) on the East Coast of 
the United States (DoN, 2002).  The MH-60S aircraft type are replacing the CH-46D, HH-60H, SH-3H, 
and HH-1N helicopters.  The missions assigned to this aircraft include combat search and rescue (CSAR); 
surface ship protection; and a new, organic, airborne, mine countermeasures role.  The MH-60R aircraft 
type will replace the SH-60B and SH-60F aircraft.  The missions assigned to this aircraft include anti-
submarine warfare (ASW), surface warfare (SUW) and naval gun fire support (NGFS).  No significant 
adverse short-term or long-term impacts were identified as resulting from implementing the Navy’s 
preferred alternative, which was to homebase all or most MH-60S helicopters at Naval Station (NS) 
Norfolk, Virginia and all or most MH-60R helicopters at stations in the Jacksonville region. 

6.2.4.10 Operational Testing of Hellfire Missile System Integration on H-60 
Helicopters 

The Navy proposed developmental and operational testing of Hellfire missile system integration with the 
H-60 helicopter (DoN, 2005).  Testing involved the firing of non-explosive practice rounds and high-
explosive (HE) Hellfire missiles at floating targets located in the VACAPES OPAREA.  After evaluating 
potential impacts from the proposed action, the determination was that the proposed action would not 
significantly impact the environment; would have no effect on essential fish habitat (EFH); would not 
result in reasonably foreseeable “takes” of marine mammals; and would have no effect on threatened and 
endangered species under the ESA. 

6.2.4.11 Homebasing F/A-18E/F Super Hornets to the East Coast of the US 
The Navy has replaced F-14 fighter jets in its fleet inventory with F/A-18E/F Super Hornets.  The EIS 
analyzed 10 Super Hornet Squadrons and one Super Hornet Fleet Replacement Squadron at several 
combinations of east coast Navy and Marine Corps air stations along with the impact to nearby training 
ranges (BT-9, BT-11, Dare County Range, and Townsend Bombing Range).  The final EIS analyzed the 
amount of ordnance typically used at each range.  The final EIS concluded there would not be an increase 
in the amount of ordnance expended at any of the ranges and that there would not be a significant impact 
to resources at these ranges (DoN, 2003). 

6.2.4.12  Permanent Placement of Navy Expeditionary Combat Command (NECC) 
Headquarters 

The Navy decided to locate the new NECC Headquarters at NAB Little Creek in Norfolk, Virginia.  The 
action included the temporary standup and placement of new subordinate commands under the NECC at 
NAB Little Creek, including the Riverine Group Headquarters and Riverine Squadrons One and Two. 
Although the facility itself is not considered in the cumulative impacts of the proposed action, follow-on 
actions to permanently place riverine squadrons could potentially add to any cumulative impact of the 
VACAPES Study Area. 

6.2.4.13 Establishment of a Military Operations on Urban Terrain (MOUT) at Navy 
Dare County Bombing Range (NDCBR) 

The Navy evaluated the potential impacts of air-to-ground bombing using practice, non-explosive 
munitions, and construction of a military operations on urban terrain (MOUT) target at NDCBR located 
near Manteo, North Carolina (DoN, 2008a).  No significant impacts to the environment were anticipated 
as a result of the proposed action. 

6.2.4.14 Other Department of Defense Training Activities 
There are several other Department of Defense users of the VACAPES Study Area.  Langley Air Force 
Base (AFB) has an established Air Corridor that runs parallel to the Maryland and Virginia coastlines that 
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overlaps with W-386.  The Air Force uses the corridor for testing aircraft.  Occasionally other Langley 
AFB aircraft use the warning areas within the Range Complex for flight training and testing.   Seymour 
Johnson AFB is located in Goldsboro, NC, which is too far from VACAPES Range Complex to be used 
by aircrews. 

Navy personnel at Naval Amphibious Base (NAB) Little Creek use the VACAPES Study Area, including 
the lower Chesapeake Bay for training and testing Landing Craft, Air Cushion (LCAC).  Naval Air 
Warfare Center, Naval Surface Warfare Center and other commands at Naval Air Station Patuxent River, 
MD use the VACAPES Range Complex to conduct numerous RDT&E operations.  Naval Special 
Warfare units, based at NAB Little Creek conduct training in various areas within the VACAPES Study 
Area depending on training requirements based on current world events. 

U.S. Coast Guard, as part of the DoD role, often training in the VACAPES Study Area.  Training may 
include firing of small arms for annual qualifications and search and rescue using aircraft or surface 
vessels.. 

6.3 REASONABLY FORESEEABLE FUTURE ACTIONS RELEVANT TO THE PROPOSED ACTION 
6.3.1 Military Operations 
6.3.1.1 Navy Cherry Point Range Complex 

As stated in Section 6.2.10.5, the Navy Cherry Point Range Complex Draft EIS/OEIS was released in 
August 2008. In that Draft EIS/OEIS, the Navy’s preferred alternative was identified as Alternative 2, 
Eliminate High Explosive Bombs At-sea and Implement Enhanced Mine Warfare Training Capabilities.  
The Navy’s preferred alternative is considered representative of its future actions within the Navy Cherry 
Point Range Complex.  The Final EIS/OEIS is expected to be released to the public in 2009; refer to this 
document for all cumulative impacts (DoN, 2008a, DoN, 2008c). 

Under Alternative 2, the Navy will continue conducting current activities as well as increasing range 
complex operations and capabilities enhancement to address Navy and DoD emerging and foreseeable 
future training and RDT&E requirements.  Other than the continuation of current training and testing 
activities, the preferred alternative also allows for an across-the-board increase in most operations to 
provide the Navy and Marine Corps with flexibility to train for real world situations, plus change in type 
and quantity of operations and tactical employment of forces to accommodate expanded mission areas, 
force structure changes, and new range capabilities.  Alternative 2 would also eliminate all high explosive 
(HE) bombing exercises at-sea (BOMBEX Air-to-Surface) and designate two mine warfare (MIW) 
training areas for major exercise MIW events.  (Mine detection sonar will be used and use of this sonar is 
covered under this AFAST EIS/OEIS.) With the elimination of HE BOMBEX, the Navy and Marine 
Corps plans to continue to drop Non-Explosive Practice Munitions (NEPM or inert bombs) (DoN, 2008a; 
2008c). 

Furthermore, the Navy intends to perform mine neutralization operations for both ESG and CSG major 
exercises in the area currently designated for underwater detonation (UNDET) training, 3 to 12 nm (5.6 to 
22.2 km) off the coast in the Cherry Point OPAREA (DoN, 2008a; 2008c).   

Physical, biological, environmental, cultural, socioeconomic, and human resources were analyzed to 
determine the potential effects any expended materials would cause.  It was determined that there will be 
no significant impact and no significant harm to physical, biological, environmental, cultural, 
socioeconomic or human resources due to the training activities occurring in the Cherry Point Range 
Complex (DoN, 2008a; 2008c). 

Acoustic analysis was performed to determine potential effects to marine mammals and sea turtles as a 
result of the activities being performed with Alternative 2 (Preferred Alternative).  Refer to Chapter 3 of 
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the Navy Cherry Point Range Complex Draft EIS/OEIS for a discussion of the methodology used to 
measure these effects.  Acoustic analysis indicates that 3 exposures to marine mammals (including ESA-
listed species) may be exposed to levels of sound likely to result in Level B harassment.  No mortalities 
are predicted due to the proposed activities.  The results of the acoustic analysis indicates that no ESA-
listed marine mammal species will may be exposed to levels of sound resulting in any level of 
harassment.  The results also indicate that no ESA-listed sea turtles will be exposed to levels of sound 
likely to result in any level of harassment.  The exposure estimates for each alternative represents the total 
number of exposures and not necessarily the number of individuals exposed, as a single individual may be 
exposed multiple times over the course of a year (DoN, 2008a; 2008c).  In addition, these exposure 
estimates do not include the incorporation of mitigation measures, which are designed to reduce exposure 
of marine mammals to potential impacts in an effort to achieve the least practicable adverse effect on 
marine mammal species or populations. 

6.3.1.2 JAX Range Complex 
As stated in Section 6.2.10.6, the JAX Range Complex Draft EIS/OEIS was released in June 2008. In that 
Draft EIS/OEIS, the Navy’s preferred alternative was identified as Alternative 2, Increases and 
Modifications in Operational Training, Accommodate Force Structure Changes, and Implement 
Enhancements Mine Warfare Training Capability.  The Navy’s preferred alternative is considered 
representative of its future actions within the JAX Range Complex.  The Final EIS/OEIS is expected to be 
released to the public in 2009; refer to this document for all cumulative impacts (DoN, 2008a). 

The proposed action’s purpose is to: achieve and maintain Fleet readiness using the JAX Range Complex 
to support and conduct current, emerging, and future training operations and RDT&E operations; expand 
warfare missions supported by the JAX Range Complex; and upgrade and modernize existing range 
capabilities to enhance and sustain Navy training and RDT&E.  Also, the proposed action is needed to 
provide range capabilities for training and equipping combat-capable naval forces ready to deploy 
worldwide (DoN, 2008a). 

Under Alternative 2, the Navy intends to increase or modify training and RDT&E operations from current 
levels as necessary in support of the FRTP, accommodate mission requirements associated with force 
structure changes, including those resulting form the introduction of new platforms (aircraft and weapons 
systems), and implement enhanced range complex capabilities in the JAX Range Complex.  Alternative 2 
would increase operational training, expand warfare missions, accommodate force structure changes 
(including changing weapon systems and platforms and homebasing new aircraft and ships), and 
implementing enhancements, to the minimal extent possible to meet the components of the proposed 
action.  This alternative is composed of all currently conducted operations including the introduction of t 
new varients of the H-60 helicopter and new organic mine countermeasure systems.  Additional mine 
warfare training capabilities and implementation of additional enhancements to enable the range complex 
to meet future requirements can also be expected of Alternative 2 (DoN, 2008a). 

With the preferred alternative, the Navy expects to eliminate live bombing exercises (BOMBEX) and 
designate MIW Training Areas in the JAX/CHASN OPAREA for enhanced mine countermeasures and 
neutralization training during major exercises (DoN, 2008a). (Mine detection sonar will be used and use 
of this sonar is covered under the AFAST EIS/OEIS.) 

Physical, biological, environmental, cultural, socioeconomic, and human resources were analyzed to 
determine the potential effects any expended materials would cause.  It was determined that there will be 
no significant impact and no significant harm to physical, biological, environmental, cultural, 
socioeconomic or human resources due to the training activities occurring in the JAX Range Complex 
under Alternative 2 (DoN, 2008a). 
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Acoustic analysis was performed to determine potential effects to marine mammals and sea turtles as a 
result of activities performed with Alternative 2 (Preferred Alternative).  Refer to Chapter 3 of the 
Jacksonville Range Complex EIS/OEIS for a discussion of the methodology used to measure these 
effects.  Acoustic analysis indicates that 79 exposures to marine mammals (including ESA-listed species) 
may be exposed to levels of sound likely to result in Level B harassment and two exposures may result in  
Level A harassment.  The results of the acoustic analysis indicate that no ESA-listed marine mammal 
species are expected to be exposed to levels of sound which will result in some sort of harassment.  No 
mortalities are predicted due to the proposed activities.  The results also indicate the quantity of ESA-
listed sea turtles that may be exposed to levels of sound, 36 exposures may result in Level B harassment 
and no exposures would result in Level A harassment.  The exposure estimates for the Preferred 
Alternative represents the total number of exposures and not necessarily the number of individuals 
exposed, as a single individual may be exposed multiple times over the course of a year (DoN, 2008a).  In 
addition, these exposure estimates do not include the incorporation of mitigation measures, which are 
designed to reduce exposure of marine mammals and sea turtles to potential impacts in an effort to 
achieve the least practicable adverse effect on marine mammal and sea turtle species or populations. 

6.3.1.3 Undersea Warfare Training Range 
The Navy released a Draft EIS/OEIS in September 2008 to evaluate the potential environmental effects 
associated with the construction and operations of an underwater instrumented range off the Southeastern 
U.S. Coast (DoN, 2008d). A revised Notice of Intent to prepare the EIS/OEIS and a thirty day scoping 
period was published in the Federal Register on September 21, 2007.  Four public meetings were held 
during the months of September and October 2008, and comments were received from September 12, 
2008 to October 27, 2008.  The Draft EIS/OEIS is incorporated by reference and is available for 
downloading/viewing via the internet at the following website address: 
(http://projects.earthtech.com/uswtr/USWTR_index.htm). The proposed action is to place undersea cables 
and transducer nodes in a 500 nm2 (1,713 km2) area of the ocean to create an undersea warfare training 
range (USWTR) for use as an ASW training range. The ASW training would involve up to three vessels 
and two aircraft using the range for any one training event, although events would typically involve fewer 
units. The instrumented area would be connected to the shore via a single trunk cable. The proposed 
action would require logistical support for ASW training, including the handling (launch and recovery) of 
exercise torpedoes (non-explosive) and submarine target simulators (DoN, 2008d). The purpose of the 
proposed action is to enable the Navy to train effectively in a shallow water environment at a suitable 
location for Atlantic Fleet ASW capable units. The 120- to 900-ft (37- to 274-m) depth parameter for the 
range was derived from collectively assessing depth requirements of the platforms that would be using 
this range, and approximate the water depth of potential areas of conflict that the Navy has identified. 

The Navy analyzed potential environmental impacts at the following four sites: 

• Site A – offshore of northeastern Florida (JAX OPAREA). 
• Site B – offshore of central South Carolina (CHASN OPAREA). 
• Site C – offshore of southeastern North Carolina (CHPT OPAREA). 
• Site D – offshore of northeastern Virginia (VACAPES OPAREA). 

The Preferred Alternative has been determined to be Site A. Potential effects to physical, ecological, and 
socioeconomic resources were analyzed in the USWTR OEIS/EIS. With the exception of EFH, it was 
determined there would be no significant impact to physical, ecological (non acoustic effects only), or 
socioeconomic resources. Cable installation may have a temporary impact on benthic organisms, 
including benthic fish, during the placement of the transducer nodes and interconnect cable and the burial 
of the trunk cable. As this action would result in a reduction of the quantity and/or quality of some types 
of EFH, installation of the proposed USWTR may adversely affect EFH at all of the four proposed sites 
(DoN, 2008d). 
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Acoustic analysis was performed to determine potential effects to marine mammals from sonar activities.  
Refer to Chapter 4 of the USWTR OEIS/EIS for a discussion of the methodology used to measure these 
effects.  Acoustic analysis indicates that 108,108 non-injurious effects on marine mammals annually as a 
result of exposure to sonar activities that NMFS would classify as Level B harassment under the MMPA 
at the preferred alternative site.  In addition, the Navy estimates the potential for 7 injurious effects on 
marine mammals annually as a result of exposure to active sonar activities that NMFS would classify as 
Level A harassment under the MMPA.  This estimate does not take into consideration any avoidance of 
vessels or sound sources by marine mammals or the implementation of mitigation measures.  Navy does 
not anticipate Level A harassment to occur with the implementation of mitigation measures.  Of these 
marine mammals, no threatened or endangered marine mammals will be exposed to levels of sound likely 
to result in Level A harassment, and 156 will be exposed to levels of sound likely to result in Level B 
harassment (DoN, 2008d; 2008e). Based on the acoustic screening analysis, plankton, invertebrates, 
seabirds, sea turtles, pinnipeds, and manatees were excluded from acoustic effect analysis (DoN, 
2008d;2008e). 

6.3.1.4 Surveillance Towed Array Sensor System Low Frequency Active Sonar 
The Final Supplemental Environmental Impact Statement (SEIS) for Surveillance Towed Array Sensor 
System Low Frequency Active (SURTASS LFA) Sonar was issued in April 2007, and the Record of 
Decision (ROD) was issued in August 2007 (DoN, 2007). Under the action, a maximum of four systems 
would be deployed in the Pacific-Indian ocean area and in the Atlantic-Mediterranean area. Of an 
estimated maximum 294 underway days per year, the SURTASS LFA sonar would be operated in the 
active mode about 240 days. During these 240 days, active transmissions would occur for a maximum of 
432 hours per year per vessel. The duty cycle of the SURTASS LFA sonar would be limited (it would 
generally be on between 7.5 and 20 percent of the time [7.5 percent is based on historical LFA operations 
since 2003 and the physical maximum limit is 20 percent]). The LFA transmitters would be off the 
remaining 80 to 92.5 percent of the time (DoN, 2007). The decision, as stated in the ROD, implemented 
Alternative 2 as the Preferred Alternative (DoN, 2007). 

Under Alternative 2, the SURTASS LFA sonar would be employed with geographical and seasonal 
restrictions to include maintaining sound pressure level below 180 dB within 12 nm (22 km) of any 
coastline and within the offshore biologically important areas that are outside of 12 nm (22 km). During 
the annual LOA process, the Navy will evaluate potential offshore biologically important areas within the 
proposed operating areas for each ship and incorporate restrictions, as required, into the LOA applications 
for NMFS’s review and action. LFA sound fields will not exceed 145 dB within known recreational and 
commercial dive sites. Monitoring mitigation includes visual, passive acoustic, and active acoustic (high-
frequency marine mammal monitoring [HF/M3] sonar) to prevent injury to marine animals when 
employing SURTASS LFA sonar by providing methods to detect these animals within the 180 dB LFA 
mitigation zone (DoN, 2007). 

The Final SEIS analyzed potential impacts to fish, sea turtles, marine mammals, and socioeconomics 
(commercial and recreational fishing, research and exploration activities, other recreational activities). 
Under Alternative 2, the potential impact on any stock of fish, sharks or sea turtles from injury was 
considered negligible, and the effect on the stock of any fish, sharks or sea turtles from significant change 
in a biologically important behavior was considered negligible to minimal. Any auditory masking in fish, 
sharks or sea turtles is expected to be of minimal significance and, if occurring, would be temporary 
(DoN, 2007). The potential impact on any stock of marine mammals from injury is considered to be 
negligible, and the effect on the stock of any marine mammal from significant change in a biologically 
important behavior is considered to be minimal. Any momentary behavioral responses and possible 
indirect impacts to marine mammals due to potential impacts on prey species are considered not to be 
biologically significant effects. Any auditory masking in mysticetes, odontocetes, or pinnipeds is not 
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expected to be severe and would be temporary (DoN, 2007). Further, there will be no significant impact 
to socioeconomic resources. 

NMFS issued the Final Rule for the taking of Taking and Importing Marine Mammals; Taking Marine 
Mammals Incidental to the U.S. Navy Operations of Surveillance Towed Array Sensor System Low 
Frequency Active Sonar in August 2007 (NMFS, 2008a).  NMFS has determined that the incidental 
taking of marine mammals resulting from SURTASS LFA sonar operations would have a negligible 
impact on the affected marine mammal species or stocks over the 5-year period of LFA sonar operations. 
That assessment is based on a number of factors: (1) The best information available indicates that effects 
from SPLs less than 180 dB will be limited to short-term Level B behavioral harassment averaging less 
than 12 percent annually for all affected marine mammal species; (2) the mitigation and monitoring is 
highly effective in preventing exposures of 180 dB or greater; (3) the results of monitoring as described in 
the Navy’s Comprehensive Report supports the conclusion that takings will be limited to Level B 
harassment and not have more than a negligible impact on affected species or stocks of marine mammals; 
(4) the small number of SURTASS LFA sonar systems (two systems in FY 2008 and FY 2009 (totaling 
864 hours of operation annually), 3 in FY 2010 (totaling 1296 hours of operation annually), and 4 systems 
in FY 2011 and FY 2012 (totaling 1728 hours of operation annually) that would be operating world-wide; 
(5) that the LFA sonar vessel must be underway while transmitting (in order to keep the receiver array 
deployed), limiting the duration of exposure for marine mammals to those few minutes when the 
SURTASS LFA sonar sound energy is moving through that part of the water column inhabited by marine 
mammals; (6) in the case of convergence zone propagation, the characteristics of the acoustic sound path, 
which deflect the sound below the water depth inhabited by marine mammals for much of the sound 
propagation (see illustration 67 FR page 46715 [July 16, 2002]); (7) the findings of the Scientific 
Research Program on low-frequency sounds on marine mammals indicated no significant change in 
biologically important behavior from exposure to sound levels up to 155 dB; and (8) during the 40 LFA 
sonar missions between 2002 and 2006, there were only three visual observations of marine mammals and 
only 71 detections by the HF/M3 sonar, which all resulted in mitigation protocol suspensions in 
operations. These measures all indicate that while marine mammals will potentially be affected by the 
SURTASS LFA sonar sounds, these impacts will be short-term behavioral effects and are not likely to 
adversely affect marine mammal species or stocks through effects on annual rates of reproduction or 
survival. In addition, mortality of marine mammals is not expected to occur as a result of LFA sonar 
operations (NMFS, 2008a).  At this time, the Navy has no plans to employ SURTASS LFA in the 
VACAPES study area. 

6.3.1.5 Arrival of New Submarines at Naval Submarine Base (NSB) Kings Bay, 
Georgia 

Beginning with the arrival of the USS Tennessee in 1989, NSB Kings Bay housed 10 Trident submarines 
by 1997.  However, a 1992 nuclear policy review recommended that the Ohio-class fleet ballistic missile 
submarines be reduced from 18 to 14 by the year 2005 (Wiss, 2006).  As a result of the realignment 
process, five submarines departed NSB Kings Bay, Georgia, for Bangor NSB, Washington, between 2002 
and 2005.  The losses of these five submarines are expected to be offset by incoming submarines, which 
include the USS Florida, USS Georgia, and USS Alaska.  Each submarine is expected to provide an 
annual economic impact of $9.5 million to the area.  The population in Camden County is expected to 
increase by 1,000 because it is anticipated that each guided nuclear missile submarine (SSGN) will bring 
two crews of 160 sailors and their families (Wiss, 2006). 

The USS Georgia was assigned a new homeport at NSB Kings Bay in 2007, after a $1 billion renovation 
at Norfolk Navy Shipyards.  The submarine was converted from a ballistic nuclear submarine (SSBN) to 
an SSGN (Wiss, 2006).  An SSBN carries 24 Trident missiles, whereas an SSGN is fitted to carry up to 
154 conventional cruise missiles. 
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The Navy commissioned the USS Alaska on January 25, 1986.  It was the seventh Trident Nuclear 
Powered Fleet Ballistic Missile Submarine to be constructed and one of eight Trident submarines 
assigned to Bangor, Washington.  This submarine is scheduled to undergo a two and a half year overhaul 
in Norfolk, Virginia, and then be homeported to NSB Kings Bay, Georgia.  The relocation is due in part 
to the recent 2005 Base Realignment and Closure (BRAC) process and also the Navy’s desire to split the 
ballistic missile submarine fleet between the Pacific Coast and the East Coast. 

6.3.1.6 Construction and Operation of an Outlying Landing Field to Support Carrier 
Air Wing Aircraft at Naval Air Station Oceana and Naval Station Norfolk, 
Virginia 

In a Notice of Intent published on April 9, 2008, (73 Federal Register [FR] 19196), the Department of the 
Navy announced its intent to prepare an Environmental Impact Statement (EIS) to evaluate potential 
environmental consequences of the construction and operation of an Outlying Landing Field (OLF) at five 
alternative sites to support Field Carrier Landing Practice (FCLP) training requirements for carrier-based 
fixed-wing aircraft stationed at and transient to NAS Oceana, Virginia Beach, Virginia (F/A-18CHornet 
and F/A-18E/F Super Hornet squadrons and Fleet Replacement Squadrons (FRS)), and Naval Station 
(NS) Norfolk Chambers Field, Norfolk, Virginia (E-2-C Hawkeye, C-2A Greyhound, and E-2C/C-2A 
FRS).  The five alternative OLF sites identified to date are: (1) Cabin Point Site, located tin Surry, Prince 
George, and Sussex counties, Virginia; (2) Dory Site, located in Southampton and Sussex counties, 
Virginia; (3) Mason Site, located in Sussex and Southampton counties, Virginia; (4) Sandbanks Site, 
located in Gates and Hertford counties, North Carolina, and (5) Hale’s Lake Site, located in Camden and 
Currituck counties, North Carolina.  These five site alternatives were identified by applying operational 
environmental and population criteria to a list of 13 sites provided by the State of North Carolina and the 
Commonwealth of Virginia. 

While Naval Auxiliary Landing Field (NALF) Fentress would continue to provide necessary support for 
Field Carrier Landing Practice (FCLP) and other training requirement, this landing field alone cannot 
fully support training requirements of home-based and transient aircraft from NAS Oceana and NS 
Norfolk Chambers Field.  Training requirements for aircraft based at these airfields can exceed NALF 
Fentress capacity up to 63% of the time during summertime when hours of darkness are limited.  Capacity 
problems are further exacerbated when operational demands require surging additional carrier strike 
groups.  A new OLF is required to provide year round capacity to support FCLP training requirements 
under the Fleet Response Plan, provide operational flexibility needed to respond to emergent national 
defense requirements, and FCLP training consistent with at-sea operating conditions.   

Facilities at the OLF would include an 8,000-foot runway, aircraft traffic control tower, and other support 
buildings.  The Navy also proposed to establish Class D airspace around the OLF.  Property and property 
interests for construction of the facilities, airfield safety zones, and projected high-noise zones would need 
to be acquired through purchase, lease, or acquisition of restrictive use or conservation easements.   

The EIS will address environmental consequences associated with construction of the airfield, associated 
infrastructure and support facilities, and aircraft operations.  In addition, the EIS will assess 
socioeconomic consequences associated with acquisition of property and property interests for the OLF 
and any relocation of residences within the proposed airfield safety and projected high-noise zones. 

Seven public scoping meetings were held during the months of April and May 2008 by the Navy on the 
proposed construction and operation of an OLF and public comments were accepted until June 7, 2008.  
Additional information concerning this EIS can be obtained from visiting the project web site at 
http:www.OLFEIS.com 
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6.3.1.7 Permanent Homeporting of Riverine Squadrons under NECC 
The Navy is assessing the permanent homeporting of Riverine Group 1, which is composed of three 
active riverine squadrons.  Each squadron will have 224 personnel and 16 multi-mission riverine crafts.  
The primary mission of the Navy’s riverine force is to conduct maritime security operations, which may 
include, but is not limited to patrol and interdiction, the delivery of land assault forces, resupply and 
logistics, medical evacuation, security operations, fire support, and civil action support.  The EA will 
analyze the potential environmental effects resulting from the homeporting action and related training 
requirements of the riverine force.  The homeporting action would entail the construction or modification 
of various administrative, maintenance, storage, and support facilities.  Riverine training would include 
live and inert fire combat training and vessel training at inland facilities and in near-shore waters.  The 
homeport sites under evaluation include Naval Weapons Station (NWS) Yorktown, NAB Little Creek, 
and Naval Construction Battalion Center (NCBC) Gulfport. 

6.3.1.8 Proposed Dredging of the Norfolk Harbor Channel in Norfolk and 
Portsmouth, Virginia 

The Navy, in cooperation with the Army Corps of Engineers (USACE), has prepared a Draft 
Environmental Impact Statement (DEIS) to evaluate the environmental consequences of deepening 
approximately five miles of the Norfolk Harbor Federal Navigational Channel in the Southern Branch of 
the Elizabeth River, separating Norfolk and Portsmouth, Virginia.  Dredging will extend from the 
Lamberts Point Deperming Station in the Lamberts Bend Reach south to the Norfolk Naval Shipyard 
(NNSY) in the Lower Reach.  This channel is the only means of nuclear-class aircraft carrier (CVN) 
access to the Lamberts Bend Deperming Station and NNSY.  The current average depth of the Norfolk 
harbor Channel from Lamberts Bend to the Lower Reach at NNSY is maintained by the USACE Norfolk 
District, varying in depth from approximately 40 to 43 feet below mean lower low water (-40 to -43 feet 
MLLW).  The existing channel depths are not sufficient to allow safe, unrestricted access by CVNs to the 
Lamberts Bend Deperming Station and NNSY and to avoid incidents of fouling and clogging of the 
cooling systems of the CVNs.  The Navy needs at least 6 feet of water between the aircraft carrier’s keel 
and the bottom of the river channel..  A Notice of Intent for the EIS was published in the Federal Register 
on September 19, 2006 (71 FR 54803) which also announced two public scoping meetings were held in 
October 2006 in Norfolk and Porstmouth, Virginia.   

The Proposed action would occur solely within the Norfolk Harbor Channel’s existing limits and deepen 
the heavily used waterway at Lamberts Bend to -50 feet MLLW, plus three feet of overdredge for a new 
depth-in-channel of -53 feet MLLW.  The remainder of the channel (Port Norfolk, Town Point, and 
Lower Reaches) would be deepened to -47 feet MLLW plus three feet of overdredge for a new depth-in-
channel of -50 feet MLLW.  Overdredge depth is typically needed to ensure project depths and allow a 
margin of accuracy.  The proposed action would bring the Norfolk harbor Channel in compliance with the 
Naval Sea Systems Command (NAVSEA) water depth requirements for homeports and entrance channels 
to shipyards, providing CVNs with continuous safe and uninterrupted access to the Lamberts Point 
Deperming Station and NNSY. 

The DEIS evaluates the potential environmental impacts of two action alternatives and the No Action 
Alternative.  Alternative A (the preferred alternative) would implement the proposed dredge depths for 
aircraft carriers for homeports and entrance channels to shipyards.  Alternative B would involve a 
combination of partial deepening of the Norfolk Harbor Channel and operational restrictions based on 
tidal activity.  It would represent an improvement over the existing situation in that with partial 
deepening, there is less likelihood of sediment from the river bottom fouling ship systems.  However, 
with only the partial deepening, the carrier movements would still need to wait for high tide conditions to 
provide the needed water depths below the keel of the carriers.  Under both alternatives, dredged 
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materials would meet USACE sediment quality thresholds for disposal at the Craney Island Dredged 
Materials Management Area (CIDMMA).  Under the No Action Alternative, no deepening of the Norfolk 
harbor Channel would occur.  The channel would continue to be available at the existing controlling 
dimensions and access to the deperming station and NNSY would remain restricted for use by carriers.   

Dredging would be done either by hydraulic (pipeline) or mechanical (clam-shell/bucket) equipment.  
Hydraulic dredging uses a cutterhead to break up sediment on the river bottom and suction to transport 
the material through a flexible pipeline to the disposal site.  For the mechanical system, the river bottom 
materials are scooped out, placed on a barge, and then transported to the disposal site.  Under the 
preferred alternative, it is anticipated that approximately 4 million cubic yards of dredged material would 
be removed.  This would be equivalent to about 1 foot of dredged material spread over 2,500 acres. 

In addition, the DEIS addresses potential environmental impacts on multiple resources, including but not 
limited to: water resources, air quality, noise, biological resources, cultural resources, traffic, 
socioeconomic and environmental justice, general services, utilities and infrastructure, and environmental 
health and safety. With the exception of noise and aesthetics, no significant impacts are identified for any 
resource area.   

With regard to earth resources, the Navy performed several project specific surveys to understand existing 
conditions in the Elizabeth River and to assess the potential impacts of dredging on water quality and 
marine life.  The surveys were also important for determining disposal options for the sediments to be 
dredged.  Sediment samples were taken from three different depths at 30 separate locations within the 
channel area.  These 90 samples were collected and analyzed for physical and chemical properties per a 
plan developed with the Virginia Department of Environmental Quality (VADEQ), the Virginia Marine 
Resources Commission and the Corps.  Follow-up sediment testing was also done in the Lower Reach by 
the Corps to determine acceptability of dredged material for Craney Island disposal.  Clay is the primary 
sediment type of project area, followed by sand and silt.  Evidence of chemical compounds were detected 
in some of the sediment samples, with the majority of these potential pollutants occurring in the upper 
layer of river sediment.  These channel sediments would be removed by the deepening with Alternatives 
A or B.  Federal and state permits are required and will be obtained before dredging and disposal will 
occur.  After review of sediment sampling and testing results, the Corps-Norfolk District has indicated 
that the dredged material would be acceptable for placement at Craney Island. 

As for water quality, short term impact with the channel from suspended sediment (turbidity) during 
dredging are predicted for Alternatives A and B.  Mixed sediment and water samples, called elutriate, 
were tested for 122 chemical parameters to determine the potential for contaminants to be released to the 
water after dredging or to travel via water discharge after dredged material is placed at Craney Island.  
Results were compared to VADEQ surface water quality standards and were found to be within standards 
for the protection of human health and the environment.  Also, hydrodynamic modeling was conducted by 
the Virginia Institute of Marine Science (VIMS) under contract with the Navy to study the potential 
impacts of dredging on elevation, salinity, current speed, sedimentation potential) of the Elizabeth River.  
VIMS used a computer model to predict long and short term effects.  The model predicted the following 
minor long term changes: (a) Surface elevation:0.2%; (b) Surface and Bottom Currents: less than 10%; (c) 
Surface and Bottom Salinity: average 0.03 parts per thousand (ppt) with maximum of 0.16 ppt or less than 
1% of the existing 15 ppt to 25 ppt of the Elizabeth River; and, (d) Sedimentation: 0.5% to 2% increase 
during low flow conditions.   

Potential impacts to biological resources (benthic habitat and marine and terrestrial species) were also 
analyzed with the following conclusions.   Macrobenthic surveys of the river bottom  were conducted by 
specialists at Old Dominion University in Norfolk under contract with the Navy.  Grab samples of the 
upper layer of sediment at 25 locations were collected in the proposed dredging area.  The analysis 
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documented the presence and diversity of organisms living on the river bottom.  The macrobenthic 
communities of Norfolk Harbor Channel rated degraded or severely degraded on the Benthic Index of 
Biotic Integrity, which indicates the quality of the river bottom environment, as compared with all 
locations within Chesapeake Bay.  There would be short term impacts to river organisms from dredging 
activities with Alternatives A and B, including the direct removal of benthic species.  However, benthic 
communities would recolonize, and the removal of the degraded sediment would result in improved 
habitat quality for benthic species.  Degraded sediments would not be removed with the No Action 
Alternative.   

An Essential Fish Habitat (EFH)  assessment was prepared, as required by the Magnuson-Stevens Fishery 
Conservation and Management Act, and included in the DEIS.  The proposed dredging project would 
result in local, temporary impacts to designated EFH, other managed fisheries resources, and prey 
organisms of EFH species.  However, based on the expected short term nature of the direct impacts, 
minimal changes to aquatic habitat, and the generally degraded quality of the existing marine 
environment, these impacts are not considered to be significant.   

Federal and state regulatory agencies were contacted about the potential for threatened or endangered 
species or other special-status species to be present within the area affected by the proposed action 
alternatives.  There were no recent records of any federally listed species occurring in the proposed 
project area nor was any protion of the area classified as critical habitat for those species.  The CIDMMA 
provides nesting and foraging habitat for 270 species of birds, many of them migratory species.  The 
continuing rotational use of the disposal containment cells and habitat management measures undertaken 
by the Corps at the Craney Island disposal area would prevent the “taking” (i.e., killing or transporting) of 
migratory birds or their eggs, which is prohibited under the Migratory Bird Treaty Act.   

There would be no reasonably foreseeable takes of marine mammals as defined by the MMPA, as these 
species are not likely to occur within the area affected.  In the unlikely event bottlenose dolphin (the only 
mammal that may occur near the project area) move into the area during dredging, they are highly mobile 
and would likely leave the area.   

Potentially significant noise impacts may occur at one receptor (Town Point Park), depending on the 
actual dredge equipment to be used.  The Navy’s policy is to comply with local noise ordinances to the 
maximum extent practicable, therefore mitigation or minimization measures may be implemented, if 
needed, at Town Point Park.  There is also a potential for cumulative visual impacts from implementation 
of the proposed action due to the need for the USACE to increase the height of dikes surrounding the 
containment cells at CISMMA to maintain capacity. 

The Notice of Availability of the DEIS for public comment was published in the Federal Register (74 FR 
3034) on January 16, 2009, and the period for receiving comments closed on March 2, 2009.  Also, an 
announcement was published in the Federal Register (74 FR 4145) concerning the public information 
meeting which was held on February 11, 2009, in Portsmouth, Virginia, where Navy representatives were 
available to explain the proposal, answer questions, and receive comments from the public.  The DEIS is 
incorporated by reference and is available for electronic public viewing at 
http://www.NorfolkdredgingEIS.com.  

6.3.2 Other Federal and State Agency Action 
6.3.2.1 LNG Atlantic Ocean, Offshore of the Southeastern United States 

The only LNG terminal offshore of the southeastern United States is currently under construction and is 
an extension of the El Paso – Southern LNG located at Elba Islands, Georgia.  There are no other 
proposed FERC or MARAD/USCG regulated terminals offshore of the southeastern United States 
(FERC, 2009). 
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6.3.2.2 Proposed LNG Facilities, Northeastern United States 
Sparrows Point LNG Proposal – Sparrows Point, MD.  In January of 2007, AES Sparrows Point LNG, 
LLC submitted an application to FERC for the construction and operation of a LNG or LNG import and 
re-gasification facility located at the Sparrows Point Industrial Complex near Baltimore, Maryland.  The 
project will include a marine receiving terminal, three full containment 160,000 m3 (209,272 yd3) storage 
tanks, and facilities to support ship berthing and cargo offloading. Construction is expected to begin in 
2008 and be completed in 2010. A Final EIS is currently being prepared and expected to be released later 
this year (AES, 2007).  

6.3.2.3 MMS Regulated Activities: Alternative Energy Development (Offshore Wind, 
Wave, and Ocean Current Energy Capture) 

United States Department of the Interior, MMS, released a final programmatic EIS in support of the 
establishment of a program for authorizing AEAU activities on the OCS, as authorized by Section 388 of 
the Energy Policy Act, and codified in subsection 8(p) of the OCSLA. The final programmatic EIS 
examines the potential environmental effects of the program on the OCS and identifies policies and best 
management practices that may be adopted for the program.  

Offshore wind farms are being used in a number of countries to harness the energy of the moving air over 
the oceans and converting it to electricity.  At present, the only wind farms worldwide are located off the 
coasts of Europe in waters 98 ft (30 m) deep or less.  These wind farms currently harness just over 600 
megawatts (MW) of offshore wind energy. However, offshore wind projects proposed worldwide through 
2010 would produce more than 11,000 MW.  Of these proposed projects, wind farm energy production in 
the United States would amount to roughly 500 MW (MMS, 2007g). With the passage of the Energy 
Policy Act of 2005, MMS was given jurisdiction over offshore alternative energy projects, including wind 
farms (MMS, 2007h). 

Construction and everyday operation of offshore wind farms has the potential to affect several 
environmental resources, especially biological resources.  Potential effects might include bird collisions 
with rotors or towers, increases in underwater noise due to construction and operational vibrations, the 
creation of underwater electromagnetic fields, and sea floor alterations due to installation (MMS, 2007g). 

6.3.2.4 Proposed Marine Container Terminal at the Charleston Naval Complex 
There are five marine terminals in the Charleston Harbor area that are owned and operated by the South 
Carolina State Ports Authority (SCSPA).  North Charleston Terminal, Columbus Street Terminal, and 
Wando Welch Terminal are primarily container terminals and Union Pier and Veterans terminals are 
dedicated break-bulk facilities (SCSPA, 2008).  Combined, the terminals comprise over two million 
square feet of warehouse and storage space and can accommodate more than 17 vessels at a time (City of 
North Charleston, 2008).  Channels leading to the terminals are deep and wide enough to handle 8,000 
twenty-foot equivalent (TEU) ships.  All terminals are located within two hours of the open sea (SCSPA, 
2008). 

In 2004, the Port of Charleston handled approximately 1.725 million 20-foot equivalent units (TEU) 
(USACE, 2004).  The volume of containerized cargo is projected to increase 4.28 percent per year and 
will reach four million TEUs by the year 2025 (SCSPA, 2008; USACE, 2007c).  To accommodate the 
increase in future demand for the number of containers that pass through the Port of Charleston each year, 
construction of a sixth terminal was permitted in 2007 (USACE, 2007c). This port facility will be located 
on the Cooper River approximately 0.3 mi2 (0.9 km2) of land at the south end of the former Charleston 
Navy Base in North Charleston, South Carolina (USACE, 2007c).  
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It is estimated that the baseline vessel traffic on the Cooper River will increase from 1,365 trips per year 
in 2004 to 3,219 trips per year in 2025 (USACE, 2006). This equates to an increase from 3.7 trips per day 
in 2004 to 8.8 trips per day in 2025, or just over five trips per day over a 21-year period. The proposed 
facility is estimated to be operational in 2012 (USACE, 2006). 

6.3.2.5 Port Access Route Study 
The Coast Guard is conducting a Port Access Route Study (PARS) on the area east and south of Cape 
Cod, Massachusetts, to include North Atlantic right whale critical habitat, mandatory ship reporting 
system area, and the Great South Channel including Georges Bank out to the exclusive economic zone 
(EEZ) boundary (DoN, 2008a).  The purpose of the PARS is to analyze potential vessel routing measures 
that might help reduce ship strikes with the highly endangered North Atlantic right whale while 
minimizing any adverse effects on vessel operations.  The recommendations of the study will inform the 
Coast Guard and may lead to appropriate international actions. 

6.4 DISCUSSION OF CUMULATIVE IMPACTS RELATIVE TO THE PROPOSED ACTION 
6.4.1 Assessing Proposed Action Impacts 

Where feasible, the cumulative impacts were assessed using quantifiable data. However, quantifiable data 
were not always available; this analysis utilized qualitative information where necessary. For example, 
commercial shipping, commercial and recreational fishing except for the Fishery Management Plans 
(FMPs) that are developed by the Regional Fishery Management Councils (RFMCs) and implemented by 
NMFS, boating, and other activities occurring are not required to comply with the NEPA or analyze 
potential impacts; therefore, there is little to no analysis data available for these activities. Since a 
quantitative analysis of potential impacts for these areas is not possible; qualitative information, such as 
known marine species injuries or deaths was used as appropriate. In addition, since an analysis of 
potential environmental impacts for future actions (identified in Section 6.3) has not been completed, 
assumptions based on past actions were used. 

Cumulative impacts resulting from sonar training were assessed using the conclusions from the Atlantic 
Fleet Active Sonar Training (AFAST) EIS/OEIS.   Potential impacts to resources are identified in the 
following sections. 

All past, present, and reasonably foreseeable future military activities described in this chapter are 
grouped together under Military Operations. It should be noted that the individual military actions tend to 
impact different resources, and when grouped together should not be interpreted to mean that each 
military activity would impact all resources. 

6.4.2 Bathymetry and Sediments 
In the marine environment, bathymetry is the water depth and ocean bottom topography. This 
section also reviewed impacts to marine sediments (sand, organic matter, and minerals that 
accumulate at the bottom of a body of water).  

6.4.2.1 VACAPES EIS/OEIS Conclusions 
The primary effect of the Navy’s training activities in the VACAPES Study Area would be the deposition 
of expended training materials and their accumulation over time.  When the potential impacts due to sonar 
activities (to include AFAST expended materials and IEER explosion data) are included with the potential 
impacts due to range complex activities for the No Action Alternative, Alternative 1, or Alternative 2, 
there will be no significant impact to bathymetry or sediments in territorial waters due to expended 
material or sediment displacement.  In addition, there will be no significant harm to bathymetry or 
sediments in non-territorial waters due to expended material or sediment displacement for the No Action 
Alternative, Alternative 1, or Alternative 2. 
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6.4.2.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

A wide variety of debris is commonly observed off the Atlantic coast of the United States.  Marine debris 
comes from a variety of land-based and ocean sources (Laist et al., 1999).  In addition to trash that finds 
its way into the marine environment, discarded or lost fishing gear is also an issue of concern for 
accumulating item on the ocean floor. Civilian and commercial recreational activities (e.g., 
recreational/commercial fishing, and cruise ship operations) contribute to these potential impacts to 
bathymetry and sediments in the OPAREA by adding foreign materials to the environment that eventually 
accumulate on the ocean bottom. These foreign materials may not have even entered the environment in 
the VACAPES OPAREA since ocean currents have the ability to move materials for great distances.  

In the marine environment, the analysis of all current and proposed operations indicates any expending of 
military materials at sea, over a long period of time, can cause potential incremental impacts to sediment 
quality.  However, the at-sea Study Area is vast and chemical releases from decaying debris would 
rapidly dilute in the water; thus, accumulation of chemicals in sediments is not likely to occur.  Therefore, 
it is expected that although there would be a potential for minor incremental, but recoverable, cumulative 
impacts, these impacts would not be considered significant as they would be localized and temporary.   

The accumulation of materials settling on the ocean bottom would be covered by sediment deposition 
over time. With regard to the direct, indirect, and cumulative impacts of the proposed action, impacts are 
expected to be temporary in the marine environment. Most of the materials would be harmless, but some 
would consist of metals such as lead. However none of the materials accumulating at these densities 
would measurably affect sediment quality. Thus, the concentration of training military expended materials 
in U.S. territory would have no significant impact on bottom topography and sediment quality. 

The analysis of all current and proposed operations indicates any debris at sea, over a long period of time, 
can cause potential incremental impacts to sediment quality. However, the Study Area where the 
proposed action for the Alternatives previously described in this chapter are proposed to occur is vast and 
chemical releases would rapidly dilute in the water; thus, accumulation of chemicals in sediments is not 
likely to occur.  Therefore, it is expected that although there would be a potential for minor incremental, 
but recoverable, adverse cumulative impacts, these impacts would not be considered significant as they 
would be localized and temporary. No significant cumulative impacts to sediments from expended 
materials in territorial waters are anticipated from the No Action Alternative, Alternative 1, or Alternative 
2.  No significant cumulative harm to bathymetry and sediments in non-territorial waters is expected as a 
result of training activities from the No Action Alternative, Alternative 1, or Alternative 2. 

6.4.3 Hazardous Materials/Hazardous Waste 
This section covered hazardous materials which include petroleum products, missiles, munitions, and 
targets. However, military munitions (virtually all missiles, munitions, and targets) are not considered 
hazardous waste when used for their intended purpose, which includes training of military personnel and 
research and development activities. This includes virtually all missiles, munitions, and targets used at the 
VACAPES Study Area. 

Non-hazardous expended material were also discussed under this resource area and are defined as parts of 
a device that are made of non-reactive materials, including parts made of steel or aluminum, polymers 
(e.g., nylon, rubber, vinyl, and various other plastics), glass fiber, and concrete. While these items 
represent accumulate on the seafloor, their strong resistance to degradation and their chemical 
composition mean that they do not chemically contaminate the surrounding environment by leaching 
heavy metals or organic compounds. 
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Military expended materials (MEM) are all the materials that the Navy uses in training and testing that are 
not recovered at or before the end of an event.  These materials include non-explosive practice munitions, 
remains of high explosives, training targets, chaff, remains of flares, and other material sometimes 
referred to as debris. 

Hazardous material, waste, and MEM used and generated during the VACAPES Study Area operations 
would be managed in accordance with applicable federal and state regulations, and DoD service 
guidelines.  Any spills or mishaps would be handled pursuant to all applicable federal and state laws, and 
DoD regulations. 

6.4.3.1 VACAPES EIS/OEIS Conclusions 
In the marine environment, MEM that sinks to the sea floor would gradually degrade, be overgrown by 
marine life, and/or be incorporated into the sediments.  Military munitions are not considered hazardous 
waste when used for their intended purpose, which includes training of military personnel and research 
and development activities. Floating non-hazardous expended material may be lost from target boats and 
would either degrade over time or wash ashore as flotsam. The combustion products from the detonation 
of high explosives are commonly found in sea water. Initial concentrations of explosion by-products are 
not expected to be hazardous to marine life and would not accumulate in the area training because 
exercises are spread out over time and the chemicals would rapidly disperse in the ocean.  When the 
potential impacts due to sonar activities (to include AFAST expended materials and IEER explosion data) 
are included with the potential impacts due to range complex activities for the No Action Alternative, 
Alternative 1, or Alternative 2, there would be less than significant impacts in territorial waters due to 
hazardous material.  In addition, there would be less than significant harm in non-territorial waters due to 
hazardous material for the No Action Alternative, Alternative 1, or Alternative 2. 

6.4.3.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Expended material would introduce small amounts of potentially hazardous chemicals into the marine 
environment.  The water quality analysis of all current and proposed operations indicates that 
concentrations of constituents of concern associated with material expended in the VACAPES Range 
Complex are well below water quality criteria established to protect aquatic life (see Section 3.3, Water 
Resources).  The combustion products from the detonation of high explosives are commonly found in sea 
water Carbon Monoxide (CO), carbon dioxide (CO2), hydrogen (H2), water (H2O), and ammonia (NH3).  
The primary contaminants that would be released from explosives used in mine warfare training are nitro 
aromatic compounds such as TNT, cyclonite (Royal Demolition Explosive or RDX), and octogen (High 
Melting Explosive or HMS) (URS et al., 2000).  Initial concentrations of explosion by-products are not 
expected to be hazardous to marine life (DoN, 2001) and would not accumulate in the training area 
because exercises are spread out over time and the chemicals would rapidly disperse in the ocean.  
Therefore, no adverse impacts from chemical by-products would be expected. 

The analysis of all current and proposed operations indicates any expending of military materials at sea, 
over a long period of time, can cause potential incremental impacts to sediment and water quality. 
However, the Study Area where the proposed action and actions previously described in this chapter are 
occurring is vast and chemical releases would rapidly dilute in the water; thus, accumulation of chemicals 
in sediments and water is not likely to occur.  Therefore, it is expected that although there would be a 
potential for minor incremental, but recoverable, adverse cumulative impacts, these impacts would not be 
considered significant as they would be localized and temporary. No significant cumulative impacts to 
sediments or water quality from expended materials are anticipated from the No Action Alternative, 
Alternative 1, or Alternative 2.  No significant cumulative harm to water quality from expended materials 
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in non-territorial waters is expected as a result of training activities from the No Action Alternative, 
Alternative 1, or Alternative 2. 

6.4.4 Water Resources 
Water quality in the marine environment is affected by Gulf Stream currents, temperature and salinity, 
sediment transport and deposition, and water and air pollutants from inland streams and emission sources.  
Water quality was evaluated with respect to the possible release of hazardous constituents from the 
aircraft, vessels, and munitions used in the VACAPES Study Area. 

6.4.4.1 VACAPES EIS/OEIS Conclusions 
The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in releases of hazardous constituents in violation of state 
or federal water quality standards; therefore, unavoidable significant adverse effects to water resources 
would not occur.  The analysis of environmental stressors and alternatives indicated no significant impact 
to water resources in U.S. territorial waters; likewise, no significant harm in non-territorial waters would 
be expected.  When the potential impacts due to sonar activities (to include AFAST expended materials 
and IEER explosion data) are included with the potential impacts due to range complex activities for the 
No Action Alternative, Alternative 1, or Alternative 2, there will be no significant impact to water quality 
in territorial waters.  In addition, there will be no significant harm to water quality in non-territorial 
waters for the No Action Alternative, Alternative 1, or Alternative 2. 

6.4.4.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Other federal and state actions such as dredging operations for channel maintenance, oil and gas leases, 
other Department of Defense activities, increases the potential for fuel spills and other contaminants that 
may contribute to potential impacts water resources.  Commercial activities like fishing and cruise ships 
also have the capacity to impact water resources with fuel spills and leaving debris at sea (trash and lost 
fishing gear).  

It is expected that although there would be a potential for minor incremental, but recoverable, adverse 
cumulative impacts by Navy actions, these impacts would not be considered significant as they would be 
localized, temporary, and quickly dispersed. The analysis of environmental stressors and alternatives 
indicated no significant impacts to water resources in U.S. territorial waters; likewise, no significant harm 
in non-territorial waters would be expected. As such, any incremental contribution of Navy training to 
existing stressors would be nominal.  

Effects to water quality from past, present, and reasonably foreseeable future activities would most likely 
occur from the degradation of expended materials and increased turbidity due to localized disturbances of 
ocean bottom sediments caused by construction, dredging, and oil and gas industry activities. However, 
these effects would most likely be minor and temporary and would not have a significant impact on 
marine water quality.  Moreover, water quality conditions would most likely return to normal after project 
completion.  Therefore, when combined with construction, dredging, and oil and gas industry actions, 
alternative energy development (MMS, 2007b), activities under the No Action Alternative, Alternative 1, 
Alternative 2, or Alternative 3 are not expected to significantly impact marine water quality.  Cumulative 
impacts in territorial waters would be minor, but recoverable and would not be significant.  No significant 
cumulative harm to water resources in non-territorial waters is expected as a result of training activities 
from the No Action Alternative, Alternative 1, or Alternative 2. 
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6.4.5 Air Quality 
The air quality of the VACAPES Study Area is generally very good. The analysis considered emission 
sources associated with warfare areas, distances to shore from where exercises take place, and the 
percentage of training events that take place below 3,000 feet. Most air emissions associated with range 
complex operations occur more than 3 nm offshore. Depending on factors such as wind direction, 
emissions in these offshore areas have the potential to mix with air above adjoining cities and counties in 
Delaware, Maryland, Virginia, and North Carolina.  

Other areas assessed for air quality impacts included a small, restricted airspace (R-6606) near Naval Air 
Station Oceana Dam Neck Annex and an area at the mouth of the Chesapeake Bay north of Naval 
Amphibious Base (NAB) Little Creek and Naval Station Norfolk.   Sussex County, Delaware has been 
designated “nonattainment,” at a level of “moderate nonattainment” for the 8-hour ozone standard.  

6.4.5.1 VACAPES EIS/OEIS Conclusions 
Emissions associated with implementation of Alternatives 1 and 2 would result in increases in air 
emissions above baseline (No Action Alternative) conditions.  Within U.S. territory, emission increases 
are mainly associated with increased MH-60S operations, small boat, and range support craft motor 
emissions.  Outside U.S. territory, emission increases are mainly associated with increased surface vessel 
operations and additional contributions from fixed-wing aircraft operations.  In conclusion, although 
Alternatives 1 and 2 would result in increases in emissions of air pollutants, all air impacts would be less 
than significant in scope and intensity for the following reasons: 

• All training and testing events analyzed in this VACAPES EIS/OEIS within or adjacent to Maryland 
and North Carolina, occurs within areas designated by the USEPA as in attainment for all criteria 
pollutants.  Therefore, the General Conformity Rule does not apply. 

• All training and testing events analyzed in this VACAPES EIS/OEIS within or adjacent to Delaware 
occur within areas designated by the USEPA as nonattainment areas for 8-hour ozone.  However, 
since test track flights occur above 6,000 feet, aircraft emissions would not affect pollutant 
concentrations at ground level. [Bob, I DoN’t believe the previous sentence is necessary since it refers 
to the Atlantic Test Range of NAS Pax River.  Need to discuss] A Record of Non-Applicability 
(RONA) is included with this EIS/OEIS (see Appendix L). 

• Helicopter training emissions within or adjacent to the Hampton Roads Air Quality Control Region are 
below de minimis levels and a RONA has been prepared and included with this EIS/OEIS in Appendix 
L.  These MH-60S emissions associated with the Homebasing of the aircraft at Naval Station Norfolk 
were evaluated in an Environmental Assessment (DoN, 2002) and determined to be below de minimis 
levels. 

• The majority of training event types and the majority of training event operations/sorties occur more 
than 12 nm from the shore, and would not affect the air quality for human receptors.  Furthermore, the 
majority of aircraft training emissions occur above 3,000 feet (above the atmospheric inversion layer), 
and would be without impact on the local air quality.   

• F/A-18 E/F emissions associated with the Homebasing of the aircraft at Naval Air Station Oceana 
were evaluated in a Final Environmental Impact Statement (DoN, 2003) and determined to be below 
de minimis levels. 

Therefore, there would be no significant impact to air quality from implementing the No Action 
Alternative, Alternative 1, or Alternative 2.   Furthermore, there would be no significant harm to the air 
quality over non-territorial waters from implementing the No Action Alternative, Alternative 1, or 
Alternative 2. 
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6.4.5.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Past, present, and planned projects in the VACAPES Range Complex include various construction 
projects occurring onshore.  Periodically, sand replenishment projects approved by the Minerals 
Management Service and the U.S. Army Corps of Engineers occur along the beaches of the VACAPES 
Study Area.  Offshore barges involved in the projects produce minor emissions, as do onshore sand-
moving bulldozers.  Alternative energy development (MMS, 2007b), construction activities or sand 
replenishment projects would be temporary and would not, in combination with air emissions associated 
with the VACAPES Range Complex operations, be anticipated to cause a significant cumulative impact.  
Past, present, and planned projects also include short-term testing of weapons systems which would also 
be temporary. 

Additional past, present, and planned projects include training exercises based at onshore military 
installations.  The addition of riverine squadrons at the newly formed Navy Expeditionary Combat 
Command, Navy Amphibious Base Little Creek, VA will contribute to these air emissions.  Air emissions 
within the VACAPES Study Area also emanate from RDT&E operations at NAS Patuxent River; aircraft 
and rockets launched from Wallops Flight Facility; U.S. Air Force F-15 and F-22 aircraft from Langley 
Air Force Base training within W-386, W-72, and W-110; and F/A-18E/F Super Hornets training at Navy 
Dare County Bombing Range, NC.  These training exercises have been required to demonstrate 
conformity with applicable SIP (unless conducted within an attainment area), which involves a 
demonstration that the emissions would not result in a cumulatively significant impact for nonattainment 
criteria pollutants.  Given the vast area across which these emissions occur and the relative sparse 
emission sources, no significant cumulative impacts to air quality would occur as a result of these 
activities with the additional training activities proposed from either, the No Action Alternative, 
Alternative 1, or Alternative 2.  No significant cumulative harm to air quality in non-territorial waters is 
expected as a result of training activities from the No Action Alternative, Alternative 1, or Alternative 2. 

6.4.6 Airborne Noise 
Increases in operational activity in the VACAPES Study Area will increase airborne noise levels.  
However, because Navy training and testing takes place in remote and cleared areas, airborne noise levels 
will primarily affect military personnel operating the equipment/weapon systems producing the noise.  
Military personnel wear personal protective equipment and are not considered sensitive receptors as such 
term is used in this EIS/OEIS analysis.  Underwater noise impacts to aquatic life are addressed in 
Sections 3.6 (Marine Communities), 3.7 (Marine Mammals), 3.8 (Sea Turtles), 3.9 (Fish), and 3.10 
(Seabirds and Migratory Birds).  There are not expected to be any unavoidable significant environmental 
effects associated with proposed action-generated noise. 

6.4.6.1 VACAPES EIS/OEIS Conclusions 
Airborne noise levels generated by the proposed action under the No-Action Alternative and Alternatives 
1 and 2 would be less than significant because: 

• Noise from training activities in the VACAPES OPAREA would be dispersed and intermittent, which 
would not contribute substantially to long-term noise levels, and few or no sensitive receptors (non-
participants) would be exposed to these noise events; 

• Noise would be generated in training areas that have been in similar use for more than 50 years - no 
new public areas would be exposed to noise from training and testing activities; 

• The incremental increases in the numbers of range events would not substantially increase long term 
average noise levels; hourly average equivalent noise levels are and would remain relatively low; and 
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• Increased helicopter operations at Naval Station Norfolk were evaluated in the MH-60R/S Siting 
Study Environmental Assessment and determined to be less than significant.   

6.4.6.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Airborne noise impacts may be cumulative in the sense that the average ambient noise of an area could 
increase from several independent actions and the increased number of noise events of a particular kind 
(e.g., an explosion) from unrelated actions could result in an increased sensitivity of human receptors and 
therefore an increase in the number of complaints.  Alternative energy development in the form of wind 
farms, oil and gas production and harnessing wave energy could all contribute to the anthropogenic noise 
environment (MMS, 2007b).  Commercial and recreational fishing and vessels, commercial shipping 
vessels, vessels associated with dredging operations contribute to the total anthropogenic airborne noise 
environment in the VACAPES Study Area.  Aircraft, rockets, and other test vehicles from NAS Patuxent 
River, NASA Wallops Flight Facility, NAS Oceana, and Langley Air Force Base also contribute to the 
overall noise environment.  Commercial aircraft departing and arriving at airports adjacent to the 
VACAPES Study Area can also contribute to the overall Study Area airborne noise levels.   

However, as stated previously, due to the vast size of the Study Area and the flight altitudes at which 
many of the Navy training and testing operations take place, the average ambient airborne noise 
contributed by these current and proposed Navy events are negligible.  Furthermore, the analysis of all 
current and proposed operations indicates Alternatives 1 and 2 would produce noise similar to ongoing 
activities within the VACAPES Range Complex plus noise that is unique, particularly along some land-
water interfaces. 

Current Standard Operating Procedures for the proposed action involving aircraft noise and live bombs 
would minimize potential direct and indirect impacts so there would be no adverse impacts. No 
significant cumulative impacts to airborne noise quality would occur as a result of training activities from 
the No Action Alternative, Alternative 1, or Alternative 2.  No significant cumulative harm to airborne 
noise quality in non-territorial waters is expected as a result of training activities from the No Action 
Alternative, Alternative 1, or Alternative 2. 

6.4.7 Marine Communities 
This section of the EIS/OEIS addresses plankton and macroalgae, benthic communities, and artificial 
habitats within the VACAPES Study Area. Plankton include phytoplankton (plant-like/algae), 
zooplankton (animals), ichthyoplankton (fish eggs and larvae, a form of zooplankton), and 
bacterioplankton (bacteria).  Benthic communities analyzed include live/hard bottom communities, corals 
and coral reefs, and soft bottom communities.  There are 41 offshore artificial reefs within the VACAPES 
OPAREA, found primarily nearshore on the inner continental shelf  The VACAPES OPAREA also 
contains numerous shipwrecks, most of which are more widely dispersed on the continental shelf than the 
artificial reefs.  The concentration of shipwrecks off the North Carolina coast near Cape Hatteras and the 
Outer Banks gives evidence to why this area is called “the graveyard of the Atlantic.”   

6.4.7.1 VACAPES EIS/OEIS Conclusions 
Short-term and localized disturbances to the water column and soft bottom communities may occur.  
Localized mortality to plankton and benthic organisms may occur.  No long-term population or 
community-level effects are expected.  When the potential impacts due to sonar activities (to include 
AFAST expended materials and IEER explosion data) are included with the potential impacts due to 
range complex activities for the No Action Alternative, Alternative 1, or Alternative 2, there will be no 
significant impact to marine communities in territorial waters.  In addition, there will be no significant 
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harm to marine communities in non-territorial waters for the No Action Alternative, Alternative 1, or 
Alternative 2. 

6.4.7.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Past, present, planned, and reasonably foreseeable actions which would most likely have the greatest 
effect on marine communities are dredging, beach nourishment, and commercial fishing. Other activities 
described earlier in Chapter 6 within the VACAPES Study Area contributing to effects on marine 
communities include commercial transportation, dredging, coastal development, oil/gas exploration and 
development, sand and mineral mining, cooling water intake and discharge, wastewater discharge, 
mariculture, and recreational fishing.  Additional potential threats to marine communities include 
degradation of water quality, habitat modification, pollution (chemicals, marine debris, etc.), introduction 
of exotic species, disease, natural events, and global climate change (SAFMC, 2007; Field et al., 2001).  
Although the analysis of alternatives indicated no significant impacts in U.S. territorial waters and no 
significant harm in non-territorial waters are expected to marine communities, there would be a potential 
for minor incremental, but recoverable, adverse cumulative impacts when these impacts are consider with 
other projects and actions in the area. However, because Navy training activities would be relatively 
isolated due to the large expanses of area between activity locations, these impacts would not be 
considered significant because they are localized and temporary.  

6.4.8 Marine Mammals 
Endangered Species Act 

The Navy has consulted with NMFS under Section 7 of the ESA regarding its determination of effect for 
federally listed marine mammals and critical habitat.  Table 3.7-21 provides a summary of the Navy’s 
determination of effect for federally listed marine mammals that potentially occur in the VACAPES 
Study Area.  The Study Area does not contain designated critical habitat for any listed species.  
Consequently, the proposed action would have no effect on critical habitat.  

Marine Mammal Protection Act 
The analysis presented in Chapter 3 indicates that several species of marine mammals could be exposed to 
impacts associated with underwater detonations and explosive ordnance use under the No Action 
Alternative, Alternative 1, or Alternative 2 (Preferred Alternative) that could result in Level A or Level B 
harassment as defined by MMPA provisions that are applicable to the Navy.  Exposure estimates are 
provided in Tables 3.7-14, 3.7-15, and Tables 3.7-17 through 3.7-20.  Other stressors associated with the 
No Action Alternative, Alternative 1, or Alternative 2 are not expected to result in Level A or Level B 
harassment.  Accordingly, the Navy is working with NMFS through the MMPA permitting process to 
ensure compliance with the MMPA. 

6.4.8.1 VACAPES EIS/OEIS Conclusions 
The analysis of potential effects on marine mammals included modeling of explosions, acoustic effects 
analysis, disturbance analysis associated with vessel movements, analysis of vessel strikes on marine 
mammals, analysis of disturbance associated with aircraft overflights, and analyses of other training 
activities conducted in the VACAPES EIS/OEIS Study Area. The AFAST EIS/OEIS also analyzed the 
effects to marine mammals due to exposure to small explosives during deployment of the AN/SSQ-110A 
IEER sonobuoy.  The AFAST EIS/OEIS used the same small explosives criteria (for single explosions) 
presented in Section 3.7.3.2 of this EIS/OEIS. 
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To estimate the number of exposures of marine mammals to sound that would result in regulatory levels 
of harassment, sonar activities were acoustically modeled for the VACAPES Study Area.  By analyzing 
both the acoustic propagation of each source and the estimates of marine mammal presence, annual 
marine mammal exposures were calculated (Table 6.4-1).  When interpreting the modeling results, it is 
important to recognize the limitations of the model.  The model does not reflect implementation of 
protective measures (such as reducing power levels or ceasing sonar use in the presence of marine 
mammals) and it assumes the acoustic footprint extends to the seafloor regardless of the operating 
environment (in reality the zone of influence for physiological effects is shaped like a bubble in deeper 
waters).  Sonar power reduction would reduce the likelihood of hearing impairment due to close aboard 
exposure, but some animals could be missed or could surface within the safety zone.  Others could 
receive multiple pings that cause TTS due to added energy of multiple exposures over a short time period. 

In addition, the exposure estimates rely on the best available information from marine mammal surveys.  
Marine species density models rely on limited survey data, and for some species data are insufficient to 
estimate densities (blue whale, white-beaked dolphin, hooded seal, and harp seal throughout the AFAST 
Study Area; harbor porpoise, gray seal, harbor seal, sei whale in the VACAPES OPAREA). 

Due to the above reasons, quantitative exposure estimates should be used in conjunction with a qualitative 
analysis to assess potential impacts.  
 

TABLE 6.4-1 
ESTIMATED ANNUAL TAKES OF MARINE MAMMALS UNDER THE AFAST SELECTED 

ALTERNATIVE 

Species Mortality PTS TTS 
Risk-Function 
(Behavioral) 

Atlantic spotted dolphin 0 10 1287 97900 
Atlantic white-sided dolphin     
Bottlenose dolphin 0 3 405 32657 
Clymene dolphin 0 0 51 4299 
Common dolphin 0 4 850 47499 
False killer whale     
Fraser's dolphin     
Killer whale     
Kogia spp. 0 0 5 408 
Melon-headed whale     
Pantropical spotted dolphin 0 1 108 8998 
Pilot whales*** 0 1 159 13220 
Pygmy killer whale     
Risso’s dolphin 0 1 92 7276 
Rough-toothed dolphin 0 0 2 194 
Short-finned pilot whale****     
Sperm whale** 0 0* 36 3087 
Spinner dolphin     
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TABLE 6.4-1 

ESTIMATED ANNUAL TAKES OF MARINE MAMMALS UNDER THE AFAST SELECTED 
ALTERNATIVE (Continued)  

Species Mortality PTS TTS 
Risk-Function 
(Behavioral) 

Striped dolphin 0 8 839 75409 
White beaked dolphin     
Beaked whale 0 0 8 771 
Harbor porpoise     
Bryde's whale     
Fin whale** 0 0 1 68 
Humpback whale** 0 0 4 403 
Minke whale 0 0 0 21 
North Atlantic right whale** 0 0 1 45 
Sei whale**     
Gray Seal     
Harbor Seal     

*  Indicates an exposure greater than or equal to 0.05, therefore, is considered a “may affect” for ESA-listed species. 
** Denotes species listed in accordance with the Endangered Species Act 
*** Pilot whales include both short- and long-finned pilot whales along the East Coast 

 

Potential acoustic effects to individual marine mammal species, including those for which density data are 
not available to quantify potential exposures, are discussed in sections 4.4.10.3 (ESA-listed species) and 
4.4.10.4 (non-ESA-listed species) of the AFAST FEIS/OEIS.  Most exposures would cause short-term 
recoverable behavioral effects, and protective measures, such as sonar power reduction and shutdown as 
an animal approaches a vessel, would reduce the likelihood of physiological effects.   

The quantified physiological and behavioral effects above account solely for exposures to levels of sound 
associated with the effects thresholds discussed previously.  Other potential acoustic effects are also 
discussed in the AFAST EIS/OEIS.  Currently, evidence of acoustically mediated bubble growth and 
decompression sickness is limited and inconclusive; therefore, these phenomena are discussed but not 
considered as potential effects.  Investigations of air cavity resonance predict it would occur at 
frequencies lower than those analyzed in the AFAST EIS/OEIS.  The potential for masking, in which 
sounds interfere with an animal’s ability to hear other sounds, exists; however, due to the intermittent use 
and narrow-frequency band of sonars, masking effects are considered negligible.  The reader should refer 
to Section 4.4.10.2.4 of the AFAST EIS/OEIS for a discussion of what is known about the possibility of 
these phenomena. 

Proposed actions may result in temporary changes to the water column and potential long-term or 
permanent alterations to the benthic habitat.  This area designated as critical habitat for the North Atlantic 
right whale serves as the only known calving ground for the species (NMFS, 1994; NMFS, 2002; NMFS, 
2005).  Although the water column may be disrupted on a very short-term basis, it is unlikely that 
reproductive behaviors of the North Atlantic right whale would be altered.  Impacts to the sea floor may 
be longer term in nature; however, they are unlikely to affect the function of the right whale calving 
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ground critical habitat.  Therefore, the proposed actions may alter North Atlantic critical habitat, but is not 
likely to destroy or adversely modify critical habitat. 

 The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in significant impacts to marine mammals in U.S. 
territorial waters; likewise no significant harm in non-territorial waters would be expected.  The proposed 
action may affect listed species, but it is not anticipated to displace animals. When the potential impacts 
due to sonar activities are included with the potential impacts due to range complex activities for the No 
Action Alternative, Alternative 1, or Alternative 2, there would be no significant impact to marine 
mammals in territorial waters.  In addition, there will be no significant harm to marine mammals in non-
territorial waters for the No Action Alternative, Alternative 1, or Alternative 2. 

6.4.8.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

The combination of potential impacts resulting from the proposed action in addition to prior and future 
Navy activities, oil/gas exploration and development activities, dredge-and-fill operations, water quality 
degradation, pollution (chemicals, marine debris, noise), recreational and commercial fishing, vessel 
traffic, as well as whale-watching, may affect the blue, fin, humpback, North Atlantic right, sei and sperm 
whales found in the proposed Study Area.  Activities considered have the potential to harm marine 
mammals and their habitats.  Chronic sublethal impacts (e.g., stress) resulting in persistent physiological 
or behavioral changes and/or avoidance of impacted areas could cause declines in survival or 
productivity, resulting in either acute or gradual population declines (e.g., Fair and Becker, 2000). 

The major impact-producing factors of oil/gas exploration, alternative energy development (MMS, 
2007b), and other development activities include degradation of water quality resulting from operational 
discharges; noise from helicopter and vessel traffic, operating platforms, and drillships; explosive 
platform removals; seismic surveys; oil spills; oil spill response activities; and discarded debris (MMS, 
2007b). 

A wide variety of debris is commonly observed off the Atlantic coast of the United States.  Marine debris 
comes from a variety of land-based and ocean sources (Laist et al., 1999).  Both entanglement in and 
ingestion of debris has caused the death or serious injury of large whales (Laist, 1997; Laist et al., 1999).  
Because of their buoyancy and persistence, plastic items contribute disproportionately to the overall 
impacts of marine debris (Laist et al., 1999).  In addition to trash that finds its way into the marine 
environment, discarded or lost fishing gear is also a concern for marine mammals (Laist, 1997; 
Spellman, 1999).  

The fishing industry has a profound effect on marine mammals.  Commercial fisheries may accidentally 
entangle and drown or injure cetaceans during fishing operations by lost and discarded fishing gear, or 
compete with cetaceans for the same fishery resources (Northridge and Hofman, 1999).  Entanglement in 
fishing gear accounts for a significant portion of baleen whale mortality in U.S. waters (NMFS, 2008a).  
Entanglement in fixed fishing gear, in particular in sink gillnets and a variety of pot and trap fisheries, is 
one of the most important factors depressing the growth rate of the North Atlantic right whale population 
(Katona and Kraus, 1999; Kenney, 2002; Johnson et al., 2007).  Humpback whales, perhaps because of 
their abundance in coastal waters where nets are commonly used or because of the many barnacles they 
carry, seem to be extremely vulnerable to entanglement in fishing gear (Lien, 2002).  Trites et al. (1997) 
suggested that fisheries might indirectly compete with cetaceans by reducing the amount of primary 
production accessible to cetaceans, thereby negatively affecting their numbers.  NMFS changes to the 
Atlantic Large Whale Take Reduction Plan may have a positive impact on Atlantic large whales (NMFS, 
2008a). 
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Insufficient information is available to determine how, or at what levels and in what combinations, 
environmental contaminants may affect cetaceans (MMC, 2002; 2003).  There is growing evidence that 
high contaminant burdens are associated with several physiological abnormalities, including skeletal 
deformations, developmental impacts, reproductive and immunological disorders, and hormonal 
alterations (Reijnders and Aguilar, 2002).  It is possible that anthropogenic chemical contaminants 
initially cause immunosuppression, rendering whales susceptible to opportunistic bacterial, viral, and 
parasitic infection (De Swart et al., 1995). 

Several mortality events (die-offs) have been reported for cetaceans in the western North Atlantic.  
Biotoxins, viruses, bacteria, or El Niño events have been implicated (Geraci et al., 1989; Domingo et al., 
2002; MMC, 2004; Hohn et al., 2006).  

Habitat loss and degradation is now acknowledged to be a significant threat to marine mammal 
populations (Kemp, 1996).  The impact of coastal development on whales has not been thoroughly 
investigated.  Habitat alteration has the potential to disrupt the social behavior, food supply, and health of 
whales.  Such activities may stress the animals and cause them to avoid traditional feeding and breeding 
areas or migratory routes.  The most serious threat to cetacean populations from habitat destruction may 
ultimately prove to be its impact on the lower trophic levels in their food chains (Kemp, 1996). 

Migrating baleen whales may be affected by whale-watching activities on the East Coast, as well as in the 
Caribbean (Katona and Kraus, 1999; Hoyt and Hvenegaard, 2002).  Impacts of whale watching on 
cetaceans may be measured in a short time-scale (i.e., startle reaction) or as a long-term effect on 
reproduction or survivability (IFAW, 1995).  There is little evidence to show that short-term impacts have 
any relation to possible long-term impacts on cetacean individuals, groups, or populations (IFAW, 1995).  
Whale watching could have an effect on whales by distracting them, displacing them from rich food 
patches, or be dispersing food patches with wake or propeller wash (Katona and Kraus, 1999). 

Climatic fluctuations have produced a growing concern about the impacts of climate change on marine 
mammal populations (Learmonth et al., 2006).  Responses of marine mammals to climate change are 
difficult to interpret due to the confounding impacts of natural responses and human influences.  
Additionally, the time scale on which marine mammals respond to direct or indirect impacts of climate 
change may be diluted or muted.  Large-scale climatic events may affect the distribution and abundance 
of marine mammal species, either directly or indirectly, through alterations of habitat characteristics and 
distribution (Harwood, 2001; Forcada et al., 2005; Keiper et al., 2005; MacLeod et al., 2005; Shelden et 
al., 2005; Simmonds and Isaac, 2007).  

In the North Atlantic region, climate variability has been directly linked to the North Atlantic Oscillation 
(NAO), which influences the abundance of marine mammal prey such as zooplankton and fish.  In years 
when the NAO Index was positive, the average SST increased and was followed by increases in copepod 
(Calanus finmarchicus) abundance which is the principal prey of North Atlantic right whales (Conversi et 
al., 2001).  In the 1970s and 1980s, NAO conditions were generally positive; they were favorable to 
Calanus abundance and, in principal, to North Atlantic right whale calving rates.  However, this cannot be 
verified because the North Atlantic right whale data series does not begin until 1982 (Greene et al., 2003).  
In the late 1980s and 1990s, the NAO Index was mainly positive but exhibited two substantial, multi-year 
reversals to negative values.  This was followed by two major, multi-year declines in copepod prey 
abundance (Pershing et al., 2001; Drinkwater et al., 2003).  Subsequently, the North Atlantic right whale 
calving rate declined for two periods, mirroring the copepod trend with a time lag (Greene et al., 2003).  
Although the NAO Index has been essentially positive for the past 25 years, models indicate that 
greenhouse warming and the subsequent rise in ocean temperature may lead to increased climatic 
variability and more severe fluctuations in the NAO Index.  Such fluctuations would be expected to cause 
dramatic shifts in the reproductive rate of critically endangered North Atlantic right whales (Drinkwater et 



VACAPES Range Complex FEIS/OEIS  Chapter 6 Cumulative Impacts 

 6-49 March 2009 

 

al., 2003; Greene et al., 2003) and possibly a northward shift in the location of right whale calving 
grounds (Kenney, 2007).  

Ocean acidification may occur from an increase of CO2 dissolved in ocean water that creates carbonic 
acid.  The CO2 emissions are the result of human activity and have resulted in the ocean pH dropping 
from 8.16 to 8.05 since the late 1980s (ScienceDaily, 2009).  Ocean acidification potentially could result 
in the ability of sound in the water to travel greater distances, thereby increasing the amount of energy to 
which marine mammals and sea turtles may be exposed.  The Navy’s quantitative analysis of acoustic 
sources affecting marine mammals and sea turtles is based on the best available science; e,g, for sonar, 
modeling involved analysis in areas based on potential activities and transmission loss (DoN, 2009).  In 
response to a petition from the Center for Biological Diversity, EPA stated on January 16, 2009, that it 
will initiate an evaluation of ocean acidification impacts, to determine whether the current water-quality 
criterion for pH should be modified to address ocean acidification. 

Military operations other than those described in the proposed action may contribute to the impacts on 
marine mammals in the VACAPES Study Area.  Airborne noise from aircraft operations based at NAS 
Patuxent River (DoN, 1999) operating primarily in W-386 and NAS Oceana transiting to and from Navy 
Dare County Bombing Range, NC (DoN, 2003; 2008f), contribute to the anthropogenic noise 
environment.  Small boats proposed to be homebased at Navy Amphibious Base Little Creek would also 
contribute to the cumulative impacts with their vessel movements and engine noise.  

It is possible that harassment in any form may cause a stress response (Fair and Becker, 2000).  Cetaceans 
can exhibit similar stress symptoms as found in terrestrial mammals (Curry, 1999).  It is important to 
recognize that disturbance from ship traffic, ships, aircraft, and drilling rigs and/or exposure to sub lethal 
levels of biotoxins and anthropogenic contaminants may stress animals, weakening their immune 
systems, making them more vulnerable to parasites and diseases.  Chronic stress may cause damage to the 
heart muscle and vasculature (Curry, 1999).  Stressed animals may also fail to reproduce at normal rates 
or have been found with significantly high fetotoxicity and malformations in the young, as evidenced in 
some small laboratory mammals.  Marine mammals may stay in an area despite disturbance (such as 
noise) if no alternative areas meet the requirements of the animals.  

With respect to the cumulative effects from the Navy’s use of active mid and high frequency sonar, the 
acoustic analysis from the AFAST EIS/OEIS is incorporated here to provide a basis for analyzing the 
cumulative effects from active sonar use. The data used in this analysis includes the effects associated 
with active sonar use throughout the entire AFAST Study Area (Figure 1.1-2), (not just those inside the 
VACAPES Study Area as discussed in section 3.19 of this document). 

In the AFAST FEIS/OEIS, an acoustic analysis was performed in order to estimate the effects associated 
with active sonar use. Chapter 4 of the AFAST EIS/OEIS discusses the methodology used to measure 
these effects in detail. The results of acoustic analysis indicate that 16,521 exposures to ESA-listed 
marine mammals may be exposed to levels of sound likely to result in Level B harassment under the 
AFAST Selected Alternative. It also indicates that one exposure to an ESA-listed marine mammal may be 
exposed to levels of sound likely to result in Level A harassment under the AFAST Selected Alternative.  
The exposure estimates represent the total number of exposures and not necessarily the number of 
individuals exposed, as a single individual may be exposed multiple times over the course of a year. In the 
AFAST FEIS/OEIS, the Navy finds that ESA-listed species may experience a cumulative impact from 
AFAST activities; however, they are not expected to adversely affect the populations of ESA-listed 
species. As part of the environmental documentation for the AFAST FEIS/OEIS, the Navy has completed 
consultation with NMFS in accordance with Section 7 of the ESA.  See the AFAST website 
(http://afasteis.gcsaic.com) for additional information on the Biological Opinion.    
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The AFAST FEIS/OEIS acoustic analysis indicates that 1,911,195 exposures to marine mammals 
(including ESA-listed species) may be exposed to levels of sound likely to result in Level B harassment 
under the AFAST Selected Alternative.  This acoustic analysis also indicates that 126 exposures to marine 
mammals (including ESA-listed species) may be exposed to levels of sound likely to result in Level A 
harassment under the AFAST Selected Alternative. The exposure estimates represent the total number of 
exposures and not necessarily the number of individuals exposed, as a single individual may be exposed 
multiple times over the course of a year.  The Navy has determined that AFAST activities will have a 
negligible impact on marine mammal species or stock. The Navy has completed consultation with NMFS 
in accordance with the MMPA for concurrence. See the AFAST website (http://afasteis.gcsaic.com) for 
additional information on the Letter of Authorization. 

With regard to cumulative impacts of the proposed action, impacts are expected to be limited to 
temporary behavioral impacts.  Mitigation measures (discussed in Chapter 5) would be implemented 
during the proposed exercises to minimize any potential adverse impacts to marine mammals and to avoid 
any significant or long-term adverse impacts to threatened and endangered species.  The analysis of 
environmental stressors indicated that implementation of the No Action Alternative, Alternative 1, or 
Alternative 2 would not result in significant cumulative impacts to marine mammals in U.S. territorial 
waters; likewise no significant cumulative harm in non-territorial waters would be expected.   

6.4.9 Sea Turtles 
The ESA established protection over and conservation of threatened and endangered species. All five 
species of sea turtles that potentially occur in the Study Area are listed as threatened or endangered. The 
ESA requirements are discussed in Section 3.8.1.1. The Navy has initiated the ESA Section 7 consultation 
process with NMFS. Critical habitat for listed species has not been designated under the ESA in the Study 
Area.  

6.4.9.1 VACAPES EIS/OEIS Conclusions 
The analysis of potential effects on sea turtles included modeling of explosions, acoustic effects analysis, 
disturbance analysis associated with vessel movements, analysis of vessel strikes on sea turtles, analysis 
of disturbance associated with aircraft overflights, and analyses of other training activities conducted in 
the VACAPES Study Area.  The AFAST EIS/OEIS evaluated potential direct and indirect effects to sea 
turtles as a result of exposure to in-water sound and non-acoustic interactions during sonar activities in 
Section 4.5.  

Assessing whether a sound may disturb or injure a sea turtle involves understanding the characteristics of 
the acoustic sources, the presence of sea turtles in the vicinity of the sound, and the effects that sound may 
have on the physiology and behavior of those animals.  Little is known about the role of sound and 
hearing in sea turtles; however, their greatest sensitivity appears to be at frequencies below the 
frequencies used by sonar systems during Atlantic fleet sonar activities.  Use of these systems, therefore, 
is not expected to acoustically affect sea turtles.  Sea turtles are, however, expected to be physiologically 
or behaviorally affected by use of explosive source sonobuoys.  Effects to sea turtles were analyzed in the 
AFAST EIS/OEIS using the same methods and criteria presented for small explosive impacts (single 
explosions) to sea turtles in the VACAPES EIS/OEIS (Section 3.8).   

Table 6.4-2 shows that no acoustic exposures resulting in a physiological effect are anticipated in the 
VACAPES Study Area.  In the case of single explosions, behavioral effects are expected to be limited to 
short-term startle effects.   
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TABLE 6.4-2 
ESTIMATED SEA TURTLE ACOUSTIC EXPOSURES FROM EXPLOSIVE SOURCE 

SONOBUOYS 
Species Mortality PTS TTS 

Loggerhead sea turtle 0 0* 1 
Kemp’s ridley sea turtle1 0 0 0 
Leatherback sea turtle 0 0 0* 
Hardshell sea turtles2 0 0* 0* 
* Indicates an exposure greater than or equal to 0.05, therefore is considered a “may affect” for ESA listed species 
1. This category does not include Kemp’s ridley sea turtles in the Gulf of Mexico.  They are included in the hardshell sea turtle 
class. 2. This category includes green, hawksbill, and unidentified hardshell species for all regions.  It also includes Kemp’s 
ridley sea turtles in the Gulf of Mexico, and may include extralimital occurrences of olive ridley turtles along the Atlantic coast. 

The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in significant impacts to sea turtles in U.S. territorial 
waters; likewise no significant harm in non-territorial waters would be expected.  The proposed action 
may affect listed species, but it is not anticipated to displace animals.  When the potential impacts due to 
sonar activities are included with the potential impacts due to range complex activities for the No Action 
Alternative, Alternative 1, or Alternative 2, there would be no significant impact to sea turtles in 
territorial waters.  In addition, there will be no significant harm to sea turtles in non-territorial waters for 
the No Action Alternative, Alternative 1, or Alternative 2.. 

6.4.9.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

The combination of potential impacts resulting from the proposed action in addition to prior and future 
Navy activities, oil/gas exploration and development activities, dredge-and-fill operations, water quality 
degradation, natural catastrophes, pollution (chemicals, marine debris, noise), recreational and 
commercial fishing, vessel traffic, beach nourishment, beach lighting, power plant entrainment, and 
human consumption, affect the loggerhead, Kemp’s ridley, hawksbill, green, leatherback, and turtles that 
might be found in the proposed Study Area.  Activities considered under this analysis have the potential 
to harm sea turtles and their nesting and foraging habitats.  Chronic sublethal impacts (e.g., stress) 
resulting in persistent physiological or behavioral changes and/or avoidance of impacted areas could 
cause declines in survival or productivity, resulting in either acute or gradual population declines (Milton 
and Lutz, 2003). 

Sea turtles face harm from human activities throughout their migratory ranges, both in their foraging 
habitats and on their nesting beaches.  Sea turtles are particularly vulnerable because of their wide ranging 
movements in coastal waters (NRC, 1990).  Demographic analyses suggest that a reduction of human-
induced mortality in juvenile, subadult, or adult life stages will have a significantly greater effect on 
population growth than reduction of human-induced mortality of eggs and hatchlings (NRC, 1990). 

Incidental catch in fisheries is widely recognized as a major mortality factor for sea turtles.  A major 
source of mortality for loggerhead and Kemp’s ridley turtles is incidental capture and drowning in shrimp 
trawls (Henwood and Stuntz, 1987; Frazier et al., 2007).  Other fisheries and fishery-related activities are 
also important sources of mortality (Witzell, 1992), but collectively only one-tenth as important as shrimp 
trawling (NRC, 1990). 

Man-made debris (from offshore and coastal sources) has become an increasing concern (Laist, 1997).  
Both entanglement in and ingestion of debris has caused the death or serious injury of sea turtles 
(Lutcavage et al. 1997; Laist et al. 1999).  Because of their buoyancy and persistence, plastic items 
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contribute disproportionately to the overall impacts of marine debris.  Most of the debris that either 
entangles animals or is found in their stomachs is made of plastic (Laist, 1997).  Leatherback turtles that 
mistake plastics for jellyfish may be more vulnerable to marine debris than other turtle species. 

Dredge-and-fill activities occur in many of the coastal seasonal habitats of sea turtles in the southeastern 
United States and other locales.  Dredging operations affect turtles through incidental take and by 
degrading the habitat.  In addition to direct take, channelization of the inshore and nearshore areas can 
degrade foraging and migratory habitat through spoil dumping, degraded water quality/clarity, and altered 
current flow (NRC, 1990). 

Sea turtles can become entrained in intake pipes for cooling water at coastal power plants (NRC, 1990).  
An offshore intake structure may look like a reef to some turtles, suitable for resting, and these turtles are 
subsequently drawn into the cooling system (Witham, 1995).  Feeding leatherbacks probably follow large 
numbers of jellyfish into the intake (Witham, 1995).  Thermal effluents from power plants may cause 
hatchlings to become disoriented and reduce their swimming speed (O'Hara, 1980) and degrade seagrass 
and reef habitats (Coston-Clements and Hoss, 1983). 

Sea turtles frequent coastal areas such as algae and seagrass beds to seek food and shelter (Carr and 
Caldwell, 1956).  Submerged vegetated areas may be lost or damaged by activities that alter salinity, 
increase turbidity, or disturb natural tidal and sediment exchange (Gibson and Smith, 1999).  Natural 
catastrophes, including storms, floods, droughts, and hurricanes, can also substantially damage sea turtle 
habitats and nesting beaches (Martin, 1996).  In addition, the hurricane season for the Caribbean and 
western North Atlantic (June to November) overlaps closely with the sea turtle nesting season (March 
through November) (NRC, 1990).  Hurricanes cause mortality to turtle nests in two ways: immediate 
drowning from ocean surges and after hatching as a result of radically altered beach topography.  Species 
that have limited nesting ranges, such as the Kemp’s ridley, would be highly impacted if a hurricane hit 
its nesting beach (Milton et al. 1994).  Indirect impacts (contamination of food or poisoning of reef-
building communities) on the marine and coastal habitats of sea turtles include pollution of coastal waters 
from storm-associated runoff. 

Construction, vehicle traffic, beachfront erosion, and artificial lighting are activities that disturb sea turtles 
or their nesting beaches.  Traffic may cause compression damage to nests, and beach cleaning may 
destroy nests or cause compaction, lowering hatching success (Coston-Clements and Hoss, 1983).  
Physical obstacles, such as tire tracks and sand piles, may slow the rate of sea-approach for hatchling 
turtles and increase their susceptibility to stress and predation (Witham, 1995).  Obstructions to the high 
water mark prevent nesting, and breakwalls are the most common and drastic type of obstruction.  
Erosion of nesting beaches results in the loss of nesting habitat.  Human interference has hastened erosion 
in many places.  Artificial lighting from buildings, streetlights, and beachfront properties has a 
disorienting effect on hatchlings, as well as adults (Witherington and Martin, 2003).  Females tend to 
avoid areas where beachfront lighting is most intense; turtles also abort nesting attempts more often in 
lighted areas.  Hatchlings are attracted to lights, and any delay for them to make it to the water increases 
vulnerability to terrestrial predators.  Condominiums block sun on turtle nesting beaches, which could 
presumably affect sex ratios of hatchlings (the sex of a turtle is dependent on egg temperature) by 
increasing the number of males produced (Mrosovsky et al., 1995).  Increased human activities, including 
organized turtle watches, on nesting beaches may affect nesting activity, specifically, a female turtle not 
spending as much time camouflaging nest sites (Johnson et al. 1996).  Nest depredation by predators such 
as raccoons, snakes, and fire ants is also a great concern (Boulon, 1999). 

Sand mining, beach renourishment, and oil-spill cleanup operations may remove sand from the littoral 
zone and temporarily disturb onshore sand transport, potentially disturbing sea turtle nesting activities 
(Witherington, 1999).  The main causes of permanent nesting beach loss are the reduction in sediment 
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transport, rapid rate of relative sea-level rise, coastal construction, and development, and recreational use 
of accessible beaches near large population centers.  Crain et al. (1995) reviewed the literature on sea 
turtles and beach nourishment and found certain problems repeatedly identified. 

Chronic pollution, including industrial and agricultural waste and urban runoff, threatens sea turtles 
worldwide.  Some turtle species have lifespans greater than 50 years and have a high trophic level in the 
marine ecosystem, creating the potential for bioaccumulation of heavy metals and pesticides (Davenport 
et al., 1990).  Organochlorine pollutants have been documented in eggs, post-yearlings, and adult turtles 
(Rybitski et al. 1995).  Not all species accumulate residues at the same rate; loggerheads consistently have 
higher levels of both polychlorinated biphenyls (PCB) and dichlorodiphenyldichloroethylene (DDE) than 
green turtles, and it has been hypothesized that the variation is due to dietary differences (George, 1997).  
Contaminants could stress the immune system of turtles or act as co-carcinogens indirectly by disrupting 
neuroendocrine functions (Colborn et al., 1993; Milton and Lutz, 2003).  In some marine mammals, 
chronic pollution has been linked with immune suppression, which raises a similar concern for sea turtles. 

Green turtle fibropapillomatosis (GTFP) (debilitating tumors occurring primarily in green turtles) is a 
growing threat to the survival of green turtle populations worldwide (Herbst, 1994).  This disease may 
cause an increased susceptibility to marine parasites and anemia, as well as obstructed feeding and 
swimming, greater vulnerability to fishing net entanglement, disorientation, and impaired vision or 
blindness (Norton et al. 1990).  Similar lesions have been reported in loggerhead turtles (Herbst, 1994).  
Studies suggest that turtles in nearshore habitats with nearby human disturbance have a higher incidence 
of GTFP (Herbst and Klein, 1995).  Turtles with GTFP are chronically stressed and suffer from 
immunosuppression (Aguirre et al., 1995). 

Climatic fluctuations have produced a growing concern about the impacts of climate change on various 
marine species, including sea turtles.  Responses of sea turtles to climate change are difficult to interpret 
due to the confounding impacts of natural responses and human influences.  Additionally, the time scale 
on which sea turtles respond to direct or indirect impacts of climate change may be diluted or muted.  
Global warming will likely increase the foraging range of leatherback turtles farther into temperate and 
boreal waters as isotherms shift (James et al., 2006; McMahon and Hays, 2006).  Large-scale climatic 
events may affect turtles by loss of nesting beaches as sea levels rise (Vagg and Hepworth, 2006).  
Nesting biology of sea turtles is strongly affected by temperature, both in timing and in the sex-ratio of 
hatchlings; the impacts of climate change may upset the natural ratio of male to female hatchlings, as 
higher temperatures during incubation tend to produce more females (Hays et al., 2003; Hawkes et al., 
2007).  Earlier nesting and longer nesting seasons are being correlated with warmer sea surface 
temperatures (Weishampel et al,. 2004; Hawkes et al., 2007).  

Military operations other than those described in the proposed action may contribute to the impacts on sea 
turtles in the VACAPES Study Area.  Airborne noise from aircraft operations based at NAS Patuxent 
River (DoN, 1999) operating primarily in W-386 and NAS Oceana transiting to and from Navy Dare 
County Bombing Range, NC (DoN, 2003; 2008), contribute to the anthropogenic noise environment.  
Small boats proposed to be homebased at Navy Amphibious Base Little Creek would also contribute to 
the cumulative impacts with their vessel movements and engine noise.  

With respect to the cumulative effects from the Navy’s use of active mid and high frequency sonar , the 
acoustic analysis from the AFAST EIS/OEIS is incorporated here to provide a basis for analyzing the 
cumulative effects from active sonar use.  The data used in this analysis includes the effects associated 
with active sonar use throughout the entire AFAST Study Area (see Figure 1.1-2) (not just those inside 
the VACAPES Study Area as discussed in section 3.19 of this document).  

All of the turtles species found in the AFAST Study Area are ESA-listed species. As such, the Navy’s has 
completed consultation with NMFS in accordance with Section 7 of the ESA. Acoustic analysis for mid- 
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and high-frequency active sonar activities was not performed for sea turtles due to the fact that sea turtles 
appear to be most sensitive only to low frequencies.  

Acoustic effects on sea turtles from explosive source sonobuoys (AN/SSQ-110A) were analyzed in 
Chapter 4 of AFAST FEIS/OEIS. Acoustic analysis in the AFAST FEIS/OEIS indicates that a total of 
five exposures to sea turtles may be exposed to levels of sound likely to result in Level B harassment 
under the AFAST Selected Alternative. Acoustic analysis also indicates that a total of one exposure to a 
sea turtle may be exposed to levels of sound likely to result in Level A harassment under the AFAST 
Selected Alternative,. Included in the Level A exposure numbers, acoustic analysis indicates that no sea 
turtles may be exposed to levels of sound likely to result in mortality under the AFAST Selected 
Alternative. The exposure estimates represent the total number of exposures and not necessarily the 
number of individuals exposed, as a single individual may be exposed multiple times over the course of a 
year. See Section 4.5.2 of AFAST FEIS/OEIS for additional information. 

With regard to the direct, indirect, and cumulative impacts of the proposed action, impacts are expected to 
be limited to temporary behavioral impacts for non-sonar related activities.  Protection and conservation 
measures would be implemented during the proposed action to minimize potential adverse impacts to sea 
turtles and to avoid significant or long-term adverse impacts to threatened and endangered species.  As 
such, there is a potential for minor, but recoverable, cumulative impacts to sea turtles under the No Action 
Alternative, Alternative 1, Alternative 2, and Alternative 3.  Impacts would be temporary and localized 
and would not be considered significant. No significant cumulative impacts to sea turtles would occur as a 
result of training activities from the No Action Alternative, Alternative 1, or Alternative 2.  No significant 
cumulative harm to sea turtles in non-territorial waters is expected as a result of training activities from 
the No Action Alternative, Alternative 1, or Alternative 2. 

6.4.10 Fish and Essential Fish Habitat 
Potential threats to fish include fishing, vessel traffic, degradation of water quality, habitat modification, 
pollution (chemicals, marine debris, etc.), and introduction of exotic species, disease, natural events, and 
global climate change (SAFMC, 1998; Field et al., 2003; Jackson et al., 2001; IEF, 2006).   

Fishing and non-fishing activities, individually or in combination, can adversely affect EFH and Managed 
Species (NOAA, 1998; Dayton et al., 2003; Morgan and Chuenpagdee, 2003).  Potential impacts of 
commercial fishing include over-fishing of targeted species and bycatch, both of which negatively affect 
fish stocks (Barnette, 2001; NRC, 2002; Dieter et al., 2003).  Mobile fishing gears such as bottom trawls 
disturb the seafloor and reduce structural complexity (Auster and Langton, 1998; Johnson, 2002).  
Indirect effects of trawls include increased turbidity, alteration of surface sediment, removal of prey 
(leading to declines in predator abundance), removal of predators, ghost fishing, and generation of marine 
debris (Hamilton, 2000).  Lost gill nets, purse seines, and long-lines may foul and disrupt bottom habitats.  
Recreational fishing also poses a threat because of the large number of participants and the intense, 
concentrated use of specific habitats (Coleman et al., 2004).  

Natural stresses include storms and climate-based environmental shifts, such as harmful algal blooms and 
hypoxia.  Disturbance from ship traffic and exposure to biotoxins and anthropogenic contaminants may 
stress animals, weaken their immune systems, and make them vulnerable to parasites and diseases that 
would not normally compromise natural activities or be fatal (Pew Oceans Commissions, 2003).  

Potential cumulative impacts of Navy training exercises include release of chemicals into the ocean, 
introduction of MEMs into the water column and onto the seafloor, mortality and injury of marine 
organisms near the detonation or impact point of ordnance or explosives, and physical and acoustic 
impacts of vessel activity.  The incremental contribution by the proposed action (or alternatives) to 
impacts on the marine environment is expected to be insignificant.   
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6.4.10.1 VACAPES EIS/OEIS Conclusions 
The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in unavoidable significant adverse effects to fish 
populations, managed species, or essential fish habitat.  When the potential impacts due to sonar activities 
(to include AFAST expended materials and IEER explosion data) are included with the potential impacts 
due to range complex activities for the No Action Alternative, Alternative 1, or Alternative 2, there would 
be no impact to EFH and fish in territorial waters.  In addition, there would be no significant harm to EFH 
and fish in non-territorial waters for the No Action Alternative, Alternative 1, or Alternative 2.  Therefore, 
EFH consultation with NMFS is not required.  

Findings for ESA-listed fish included the following. 

• Implementation in the Atlantic Ocean of the No Action Alternative, Alternative 1, or Alternative 2 
would have no effect on the shortnose sturgeon.   

• Implementation in the lower Chesapeake Bay of the No Action Alternative or Alternative 1 would 
have no effect on the shortnose sturgeon.   

• Implementation in the lower Chesapeake Bay of Alternative 2 may affect the shortnose sturgeon.   
• Implementation of the No Action Alternative, Alternative 1, or Alternative 2 would have no effect on 

the smalltooth sawfish.   

The Study Area does not contain designated critical habitat for any listed species.  Consequently, the 
proposed action would have no effect on critical habitat.   

The Navy is consulting with NMFS regarding its determination of effect for federally listed fish.  The 
analysis of environmental stressors and alternatives indicated no significant impact to fish populations or 
habitat in U.S. territorial waters; likewise no significant harm in non-territorial waters would be expected.  

6.4.10.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

The overall effect on fish stocks would be negligible compared to the impact of commercial and 
recreational fishing in the VACAPES Study Area. Past, present, planned, and reasonably foreseeable 
actions within the VACAPES Study Area includes commercial and recreational vessel traffic, coastal 
development, oil/gas exploration and development, sand and mineral mining, dredging and fill operations, 
beach nourishment, cooling water intake and discharge, and wastewater discharge,.  Potential threats to 
fish include ship and boat traffic, degradation of water quality, habitat modification, pollution (chemicals, 
marine debris, etc.), introduction of exotic species, disease, natural events, and global climate change 
(SAFMC, 2007; Field et al., 2001).   NMFS changes to the Atlantic Large Whale Take Reduction Plan 
may have a positive impact on fish (NMFS, 2008a) 

Military operations other than those described in the proposed action may contribute, though very minor, 
to the impacts on fish in the VACAPES Study Area.  Airborne noise from aircraft operations based at 
NAS Patuxent River (DoN, 1999) operating primarily in W-386 and NAS Oceana transiting to and from 
Navy Dare County Bombing Range, NC (DoN, 2003), contribute to the anthropogenic noise environment.  
Small boats proposed to be homebased at Navy Amphibious Base Little Creek would also contribute to 
the cumulative impacts with their vessel movements and engine noise.  

Natural stresses include storms and climate-based environmental shifts, such as harmful algal blooms and 
hypoxia.  Disturbance from ship traffic and exposure to biotoxins and anthropogenic contaminants may 
stress animals, weaken their immune systems, and make them vulnerable to parasites and diseases that 
would not normally compromise natural activities or be fatal (Pew Oceans Commissions, 2003).  
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With respect to the cumulative effects from the Navy’s use of active mid and high frequency sonar , the 
acoustic analysis from the AFAST EIS/OEIS is incorporated here to provide a basis for analyzing the 
cumulative effects from active sonar use. The data used in this analysis includes the effects associated 
with active sonar use throughout the entire AFAST Study Area (see Figure 1.1-2) (not just those inside 
the VACAPES Study Area as discussed in section 3.19 of this document).   

The overall effect on fish stocks would be negligible compared to the impact of commercial and 
recreational fishing in the AFAST Study Area. After completion of an active sonar activity, repopulation 
of an area by fish should take place within a matter of hours. Even for fish that are able to detect mid-
frequency sounds, both the fish and vessels are moving. Therefore, the exposure to mid-frequency sounds 
is transient in nature. As such, the exposure would be temporary and not considered significant. As such, 
no long-term changes to species abundance or diversity, loss or degradation of sensitive habitats, or 
effects to threatened and endangered species are expected. There is the potential for minor, but 
recoverable cumulative impacts to marine fish under the AFAST EIS/OIS No Action Alternative, 
Alternative 1, Alternative 2, and Alternative 3.   

Since the majority of AFAST activities are short-term and occur underwater, interaction with EFH during 
active sonar activities is not expected to be significant.  Any impacts would be temporary and localized 
and as such, there is the potential for minor, but recoverable cumulative effects to EFH.  No significant 
cumulative impacts are anticipated.   

The overall effect on fish stocks, Managed Species and EFH would be negligible compared to the impact 
of commercial and recreational fishing.  Thus, no significant cumulative impacts to fish or EFH would 
occur in U.S. territorial waters as a result of training activities from the No Action Alternative, 
Alternative 1, or Alternative 2.  Likewise, no significant harm in non-territorial waters would be expected. 

No significant cumulative impacts to fish or fish habitat would occur as a result of training activities from 
the No Action Alternative, Alternative 1, or Alternative 2.  No significant cumulative harm to fish or fish 
habitat in non-territorial waters is expected from the No Action Alternative, Alternative 1, or Alternative 
2. 

6.4.11 Seabirds and Migratory Birds 
A total of 61 seabird species could potentially occur in the OPAREA.  Two federally listed seabird 
species, the roseate tern (Sterna dougallii) and Bermuda petrel (Pterodroma cahow) potentially occur in 
the VACAPES Study Area.  Offshore pelagic waters support non-breeding and transient pelagic seabirds, 
loons, gannets, and terns.  Potential threats to seabirds include: (1) fisheries interactions, (2) exposure to 
oil and hazardous materials, (3) debris ingestion and entanglement, and (4) collisions with lighted ships, 
platforms, and wind energy turbines (Hunter et al., 2006).   

6.4.11.1 VACAPES EIS/OEIS Conclusions 
Analyses of vessel movements, aircraft overflights, and other training activities in the VACAPES Study 
Area were conducted to identify potential effects on seabirds and migratory birds.  The analysis indicated 
that implementation of the No Action Alternative, Alternative 1, or Alternative 2 would not result in 
unavoidable significant adverse effects to seabirds and migratory birds.  When the potential impacts due 
to sonar activities (to include AFAST expended materials and IEER explosion data) are included with the 
potential impacts due to range complex activities for the No Action Alternative, Alternative 1, or 
Alternative 2, there would be no significant impact to sea birds in territorial waters.  In addition, there 
would be no significant harm to sea birds in non-territorial waters for the No Action Alternative, 
Alternative 1, or Alternative 2.  The analysis of environmental stressors and alternatives indicated no 
significant impact to seabirds and migratory birds in U.S. territorial waters; likewise no significant harm 
in non-territorial waters would be expected. 
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6.4.11.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

The overall cumulative effect on seabirds and migratory birds would be minor in the VACAPES Study 
Area. Past, present, planned, and reasonably foreseeable actions within the VACAPES Study Area 
includes commercial and recreational fishing, commercial and general aviation traffic, alternative energy 
development (MMS, 2007b) and coastal development.  Military operations other than those described in 
the proposed action may contribute to the bird strike effects in the VACAPES Study Area.  Airborne 
noise from aircraft operations based at NAS Patuxent River (DoN, 1999) operating primarily in W-386 
and NAS Oceana transiting to and from Navy Dare County Bombing Range, NC (DoN, 2003), contribute 
to the anthropogenic noise environment, causing minor behavior disturbances.   

As discussed in the analysis presented in Section 3.10.3 and summarized in Table 3.10-4, the No Action 
Alternative, Alternative 1, and Alternative 2 would not diminish the capacity of a population of a 
migratory bird species to maintain genetic diversity, to reproduce, and to function effectively in its native 
ecosystem. The proposed action would not have a significant adverse effect on migratory bird 
populations. As a result and in accordance with 50 CFR Part 21, the Navy is not required confer with the 
USFWS on the development and implementation of conservation measures to minimize or mitigate 
adverse impacts to migratory birds not listed under the ESA.  Therefore, there is the potential for minor, 
but recoverable, cumulative impacts to seabirds and migratory birds under the No Action Alternative, 
Alternative 1, and Alternative 2 U.S. territorial waters.  Likewise, there is the potential for minor, but 
recoverable, cumulative harm to seabirds and migratory birds under the No Action Alternative, 
Alternative 1, and Alternative 2 non-territorial waters. 

As such, the potential for the alternatives to contribute incrementally or synergistically to the impacts of 
other actions on seabirds or migratory birds is very low.  Thus, no significant cumulative impacts to 
seabirds and migratory birds would occur in U.S. territorial waters as a result of training activities from 
the No Action Alternative, Alternative 1, or Alternative 2. Likewise, no significant cumulative harm in 
non-territorial waters would be expected. 

6.4.12 Land Use 
The VACAPES Range Complex does not include any land areas.  Instead, it is a set of operating and 
maneuvering areas with defined air, ocean surface and subsurface areas.  Offshore activities are military, 
commercial, and recreational.  Although the Federal Aviation Administration (FAA) has established 
warning areas for military operations, virtually all airspace and seaspace are available for co-use most of 
the time.   

6.4.12.1 VACAPES EIS/OEIS Conclusions 
No offshore events associated with the proposed activities are associated with land encroachment or land 
forms and soil.  Land-based modes of transportation and utility systems are not associated with offshore 
events.  No changes to existing real estate use or agreements are proposed as a result of implementing the 
No Action Alternative, Alternative 1, or Alternative 2.  Additionally, the scenic quality of the offshore 
area is not affected by proposed activities.  Therefore, the proposed activities associated with the No 
Action Alternative, Alternative 1, or Alternative 2 would have no impact on land use.  
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6.4.12.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

There are no unavoidable significant cumulative impacts to land use as a result of implementing the No 
Action Alternative, Alternative 1, or Alternative 2.  No significant cumulative harm to land use in non-
territorial waters is expected from the No Action Alternative, Alternative 1, or Alternative 2.  The 
proposed actions would be consistent with the enforceable policies of States of Delaware, Maryland, 
Virginia, and North Carolina’s Coastal Zone Management Programs and there are no cumulative effects.  

6.4.13 Cultural Resources 
Shipwrecks are vulnerable to the impacts of time, tides, storm surges, and marine organisms, damage 
from boats, wakes, anchor drops, and looting.  Over time, elements of the ship deteriorate, break apart, 
and are covered by sand and marine organisms.  Any future damage from mine warfare or mine 
neutralization efforts would contribute to the cumulative damage over time.  

Materials such as shells and mine fragments expended during the proposed operations would sink to the 
ocean bottom.  It is unlikely these materials would come into contact with a shipwreck.  However, if 
expended materials were to sink onto a shipwreck, or in the near vicinity, it would not affect the historic 
properties of the shipwreck.  Eventually, the expended materials would provide a substrate for benthic 
colonization and would likely be covered by shifting sediments.  

6.4.13.1 VACAPES EIS/OEIS Conclusions 
Potential stressors analyzed for their potential to affect shipwrecks were related to mine warfare training, 
use of non-explosive practice munitions, underwater detonations and high-explosive ordnance, and 
military expended materials.  The analysis of environmental stressors indicated that implementation of the 
No Action Alternative, Alternative 1, or Alternative 2 would not result in unavoidable significant adverse 
effects to cultural resources. When the potential impacts due to sonar activities (to include AFAST 
expended materials and IEER explosion data) are included with the potential impacts due to range 
complex activities for the No Action Alternative, Alternative 1, or Alternative 2, there would be less than 
significant impact to cultural resources in territorial waters.  In addition, there would be less than 
significant harm to cultural resources in non-territorial waters for the No Action Alternative, Alternative 
1, or Alternative 2.  The analysis of environmental stressors and alternatives indicated no significant 
impact to cultural resources in U.S. territorial waters; likewise no significant harm in non-territorial 
waters would be expected. 

6.4.13.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Most past, present, and reasonably foreseeable future ocean activities such as commercial ship traffic, 
fishing, dredging, debris, energy exploration, or scientific research, would not substantially affect 
underwater cultural resources. This is most likely due to lack of physical contact with shipwrecks since 
their locations are cataloged. Moreover, any activities with the potential for significant impacts on cultural 
resources will require Section 106 consultation, and would be mitigated as required by law. Where 
avoidance was practiced, no cumulative impact would result since there would be no contact with the 
cultural resource. Where cultural resources could not be avoided, Section 106 consultation would mitigate 
any potential adverse affects to the cultural resources. Therefore, there is the potential for minor, but 
recoverable cumulative impacts to cultural resources in territorial waters under the No Action Alternative, 
Alternative 1 or Alternative 2.  No significant cumulative harm to cultural resources in non-territorial 
waters is expected from the No Action Alternative, Alternative 1, or Alternative 2. 
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6.4.14 Transportation 
Because the VACAPES Range Complex does not include land areas, the transportation analysis 
addressed only marine and air traffic.  As demonstrated by current conditions, military and civilian uses 
of the offshore sea and air areas are compatible.  Where naval vessels and aircraft are conducting 
operations that are not compatible (for example, hazardous weapons firing), they are confined to the 
OPAREA away from shipping lanes and inside special use airspace.  Hazardous operations are 
communicated to all vessels and operators by the U.S. Coast Guard, FAA, and Fleet Area Control and 
Surveillance Facility Virginia Capes (FACSFAC VACAPES), located at Naval Air Station Oceana, 
Virginia. 

6.4.14.1 VACAPES EIS/OEIS Conclusions 
Implementation of the proposed action would not produce any significant regional transportation impacts.  
Impacts on commercial and recreational transportation would be short term in nature and produce some 
temporary access limitation.  Some offshore operations, especially if coincident with peak fishing 
locations and periods, could cause temporary displacement to individual travelers.  However, most 
offshore operations are of short duration and have a small operational footprint.   

The transportation analysis evaluated the potential for existing or proposed military air or vessel traffic to 
affect existing transportation and circulation conditions in the VACAPES Study Area.  The analysis of 
environmental stressors indicated that implementation of the No Action Alternative, Alternative 1, or 
Alternative 2 would not result in unavoidable significant adverse effects to transportation.  When the 
potential impacts due to sonar activities (to include AFAST expended materials and IEER explosion data) 
are included with the potential impacts due to range complex activities for the No Action Alternative, 
Alternative 1, or Alternative 2, there would be less than significant impact to transportation resources in 
territorial waters.  In addition, there would be less than significant harm to transportation resources in 
non-territorial waters for the No Action Alternative, Alternative 1, or Alternative 2. The analysis of 
environmental stressors and alternatives indicated no significant impact to transportation in U.S. territorial 
waters; likewise no significant harm in non-territorial waters would be expected. 

6.4.14.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Most past, present, and reasonably foreseeable future ocean activities such as military operations, 
commercial ship traffic, fishing, energy exploration, or scientific research, would not substantially affect 
transportation.  Although the analysis of alternatives indicated no significant impacts in U.S. territorial 
waters and no significant harm in non-territorial waters would be expected to transportation, there would 
be a potential for minor incremental, but recoverable, cumulative impacts when these impacts are 
consider with other projects and actions in the area. However, because Navy training activities would be 
relatively isolated due to the large expanses of area between activity locations, these impacts would not be 
considered significant because they are localized and temporary.  

6.4.15 Demographics 
Demographics were assessed through the identification and evaluation of socioeconomic factors, 
including population trends, age structure, race and ethnicity, and educational achievement.  The affected 
environment for demographics includes the states of Delaware, Maryland, Virginia, and North Carolina. 
Impacts to demographics are assessed in terms of their direct impacts on the local economy and related 
impacts on population and expenditure within the Study Area.  Demographic impacts would be 
considered important if the alternative chosen for implementation resulted in a substantial shift in 
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population trends, spending and earning patterns, or community resources (notably housing and 
education).  

6.4.15.1 VACAPES EIS/OEIS Conclusions 
Implementation of the No Action Alternative, Alternative 1, or Alternative 2 would not result in a change 
in the demographics within the Study Area of the coastal counties of the States of Delaware, Maryland, 
Virginia, and North Carolina.  Neither would there be a change to the local population or economy as a 
result of the proposed offshore training activities under the proposed action. 

The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in impacts to demographics or significant harm. When the 
potential impacts due to sonar activities are included with the potential impacts due to range complex 
activities for the No Action Alternative, Alternative 1, or Alternative 2, there would be less than 
significant impact to demographics in territorial waters.  In addition, there would be less than significant 
harm to demographics in non-territorial waters for the No Action Alternative, Alternative 1, or 
Alternative 2. 

6.4.15.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Considering the scope of other actions in the geographic region and their interrelationship with the No 
Action Alternative, Alternative 1, and Alternative 2 and the lack of demographic impacts proposed in this 
EIS/OEIS, no further analysis of cumulative impacts is relevant. 

6.4.16 Regional Economy 
The regional economy was assessed through evaluation of economic factors, including industry, 
commercial fishing, tourism, and recreational fishing.  The Study Area for assessment of the regional 
economy includes the states of Delaware, Maryland, Virginia, and North Carolina.  Specific data for 
regional economic indicators on industry, commercial fishing, tourism, and recreational fishing are 
presented in this section of the EIS/OEIS.  The environmental consequences of the regional economy are 
assessed in terms of the direct effect that impacts form the propose action would have on the local 
economy. 

6.4.16.1 VACAPES EIS/OEIS Conclusions 
People do not live within the VACAPES Range Complex in non-territorial waters more than 12 nm from 
the shore.  Therefore, the regional economy was considered only from a NEPA perspective and was not 
evaluated in accordance with EO 12114.  The analysis of environmental stressors indicated that 
implementation of the No Action Alternative, Alternative 1, or Alternative 2 would not result in 
unavoidable significant adverse effects to the regional economy.  None of the alternatives would have a 
significant impact to the regional economy. When the potential impacts due to sonar activities (to include 
AFAST expended materials and IEER explosion data) are included with the potential impacts due to 
range complex activities for the No Action Alternative, Alternative 1, or Alternative 2, would be less than 
significant impact to regional economy in territorial waters.  In addition, there would be less than 
significant harm to regional economy in non-territorial waters for the No Action Alternative, Alternative 
1, or Alternative 2. 
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6.4.16.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

NMFS changes to the Atlantic Large Whale Take Reduction Plan may contribute to cumulative impacts 
to the commercial fishing industry economy (NMFS, 2008a).  Alternative energy exploration and 
development along the Atlantic seaboard may contribute to the regional economy in a positive way 
(MMS, 2007b).  Considering the scope of other actions in the geographic region and their 
interrelationship with the No Action Alternative, Alternative 1, and Alternative 2 and the lack of regional 
economic impacts proposed in this EIS/OEIS, no significant cumulative impacts to the regional economy 
is expected. 

6.4.17 Recreation 
Water-based recreation occurs throughout the VACAPES Study Area, but most activities are conducted in 
bays or nearshore ocean waters in small boats (less than 25 feet).  Fishing is probably the most common 
activity with, for example, more than 1.4 million people participating in marine recreational fishing off 
Virginia in 2002.  Boating and diving on artificial reefs and shipwrecks also are popular.  

Where naval vessels and aircraft are conducting operations that are not compatible (e.g., hazardous 
weapons firing), they are confined to OPAREAs away from shipping lanes and inside Special Use 
Airspace.  Advanced notice of hazardous operations is communicated to all vessels and operators by use 
of NOTMARs, issued by the USCG, and NOTAMs, issued by the FAA.  These provide recreational 
boaters and other users notice that the military will be operating in a specific area, and will allow them to 
plan their own activities accordingly.   

6.4.17.1 VACAPES EIS/OEIS Conclusions 
The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in unavoidable significant adverse effects to recreation.  
The analysis of environmental stressors and alternatives indicated no significant impact to recreation in 
U.S. territorial waters; likewise no significant harm in non-territorial waters would be expected.  When 
the potential impacts due to sonar activities (to include AFAST expended materials and IEER explosion 
data) are included with the potential impacts due to range complex activities for the No Action 
Alternative, Alternative 1, or Alternative 2, there would be less than significant impact to recreational 
resources in territorial waters.  In addition, there would be less than significant harm to recreational 
resources in non-territorial waters for the No Action Alternative, Alternative 1, or Alternative 2. 

6.4.17.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

In the marine environment, other federal and state actions such as oil and gas leases, dredging operations 
for channel maintenance, other Department of Defense activities, as well as their associated vessel traffic, 
increases the potential for encounter with recreational activities that may disrupt a users’ enjoyment of an 
area.  Commercial activities like fishing and cruise ships also have the capacity to disrupt the more 
individual recreational activities as well.  

It is expected that although there would be a potential for minor incremental, but recoverable, cumulative 
impacts by Navy actions at sea, these impacts would not be considered significant as they would be 
temporary and advanced notice is given. The analysis of environmental stressors and alternatives 
indicated no significant impacts to recreational use of U.S. territorial waters or significant harm to use of 
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non-territorial. As such, any incremental and cumulative contribution of Navy training to existing 
stressors would be nominal.  

6.4.18 Environmental Justice 
The affected environment is open water with no permanent human populations.  Because of the absence 
of populations of children in these areas and the safety restrictions placed on the general public during 
military operations in the VACAPES Study Area, children would not experience health risks or safety 
risks.  Because of the absence of people beyond the 12 nm territorial limit, environmental justice was 
considered only from a NEPA perspective and was not evaluated in accordance with EO 12114.   

6.4.18.1 VACAPES EIS/OEIS Conclusions 
Impacts to environmental justice or protection of children would occur if the alternatives 
disproportionately affected minority populations, low-income populations, or populations of children.  
The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in unavoidable significant adverse impacts to 
environmental justice.  

6.4.18.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

Considering the scope of other actions in the geographic region and their interrelationship with the No 
Action Alternative, Alternative 1, and Alternative 2 and the lack of environmental justice impacts 
proposed in this EIS/OEIS, no further analysis of cumulative impacts is relevant. 

6.4.19 Public Health and Safety 
Public health and safety issues include potential hazards inherent in flight operations, vessel movements, 
mine laying and clearance, and underwater detonations and high-explosive ordnance.  It is the policy of 
the Navy to observe every possible precaution in the planning and execution of all of its activities to 
prevent injury to people or damage to property.  Potentially, health and safety risks could be posed to the 
military, commercial, institutional, and recreational activities that take place in the VACAPES Study 
Area.   

6.4.19.1 VACAPES EIS/OEIS Conclusions 
The analysis of environmental stressors indicated that implementation of the No Action Alternative, 
Alternative 1, or Alternative 2 would not result in unavoidable significant adverse effects to public health 
and safety.  The analysis of environmental stressors and alternatives indicated no significant impact to 
public health and safety in U.S. territorial waters; likewise no significant harm in non-territorial waters 
would be expected. 

6.4.19.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

The overall cumulative effect of the proposed actions on public health and safety would be minor in the 
VACAPES Study Area. Past, present, planned, and reasonably foreseeable actions within the VACAPES 
Study Area includes military operations, commercial and recreational fishing, commercial and general 
aviation traffic, and coastal development.  There are no past, present, or foreseeable actions that would 
potentially compromise public health and safety.  Therefore, there are no significant cumulative impacts 
to public health and safety in territorial waters as a result of No Action Alternative, Alternative 1, and 
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Alternative 2.  No significant cumulative harm to public health and safety in non-territorial waters is 
expected as a result of the No Action Alternative, Alternative 1, or Alternative 2.  

6.4.20 Atlantic Fleet Sonar Training 

In January 2009, the Navy, after carefully weighing the operational and environmental consequences of 
the proposed action, announced its decision to designate areas along the East Coast of the United States 
and in the Gulf of Mexico where MFA and HFA sonar and the IEER system training; RDT&E activities 
will occur, and to conduct these activities (DoN, 2009c). The Navy’s decision regarding MFA sonar 
activities includes the advanced extended echo ranging system as a replacement for the IEER system.  
These activities are collectively described as “active sonar activities” in the Final EIS/OEIS for AFAST. 

6.4.20.1 VACAPES EIS/OEIS Conclusions 
The active sonar activities that are described in this EIS/OEIS are not new and do not involve significant 
changes in systems, tempo, or intensity from past events. Moreover, there will be no significant effects to 
geology, water quality, marine habitat, airspace management, cultural resources, or socioeconomics 
within the Study Area under the No Action Alternative, Alternative 1, or Alternative 2. As such, 
implementation of the proposed action will not pose disproportionate high or adverse effects to minority 
or low-income populations, or environmental health and safety risks to children. 

6.4.20.2 VACAPES EIS/OEIS Incremental Contribution and Cumulative Impacts from 
Other Projects and Activities (Past, Present, and Reasonably Foreseeable 
Future) 

The Navy published the Record of Decision for the AFAST EIS/OEIS in January 2009 (DoN, 2009c) and 
determined that the Selected Alternative, the No-Action Alternative, best meets the requirements for the 
proposed AFAST active sonar activities. Since the proposed action will not pose disproportionate high or 
adverse effects to minority or low-income populations, or environmental health and safety risks to 
children, the proposed action will not result in any cumulative impacts. 

6.5 ASSESSING INDIVIDUAL PAST, PRESENT, AND FUTURE IMPACTS 
In this chapter, past and present actions, as well as reasonably foreseeable future action, have been 
identified.  In Table 6.5-1 a value of “NE” through “***” was assigned to each action based on its 
potential to cause an adverse effect to a specific resource area.  An example of each value is as follows: 

• An “NE” value would be given to an action that has no adverse impacts to a particular resource. 
• A “*” would be given to an action that has the potential for minor, but recoverable, adverse impacts to 

a particular resource.  Examples include negligible or less than significant effect to a resource. 
• A “**” would be given to an action that has the potential for moderate, but recoverable, adverse 

impacts to a particular resource.  Examples include a measurable effect to a resource, but an effect that 
would be recoverable. 

• A “***” would be given to an action that has the potential for major, non-recoverable, adverse impacts 
to a particular resource.  Examples include a significant effect to a resource, including impacts that are 
not recoverable. 

Once a value was assigned to each resource for an individual action, an assessment was conducted to 
determine whether there would be cumulative impacts to the resource area in relation to the proposed 
action.  Cumulative impacts were considered likely to occur for the following actions: 

• Actions occurring at the same or overlapping areas at the same or similar time. 
• Actions occurring in the vicinity at the same or similar time. 
• Actions occurring at the same or overlapping areas at some other time. 
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The same valuation process was used to determine the overall cumulative impact to a resource.  It is 
important to note that even if a resource was given a value of “**” or “***” for an individual action, it 
does not automatically generate a cumulative impact of “**” or “***”.  This is due to difference in space 
and time from other actions or the resource that is potentially affected.  For instance, regulatory permits 
can be granted for certain actions that involve the likely “taking” of protected species, such as marine 
mammals, sea turtles, or migratory birds.  Even though these individual impacts would be considered 
moderate to severe (depending on the action and species affected), regulations are in place to ensure the 
continued survival of the respective species.  Moreover, the implementation of mitigation and mitigation 
measures for individual actions has the potential to further reduce the cumulative impact.  Table 6.5-1 
summarizes the results of the cumulative impacts analysis for each resource area identified previously in 
this EIS/OEIS that could potentially be affected by the proposed action; other past, present and reasonably 
expected future actions potentially affecting the same resources; and the magnitude of each individual 
action. 
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TABLE 6.5-1 
SUMMARY OF CUMULATIVE IMPACTS BY RESOURCE AREA 
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Commercial and Recreational Fishing * * NE NE NE ** ** ** ** ** NE * NE NE NE NE NE NE 

Maritime Traffic * * * NE * NE ** * NE NE NE * * NE * * NE * 

Scientific Research NE * NE NE NE * * * * * NE NE NE NE NE NE NE NE 

Debris * * * NE NE ** ** ** ** ** NE * NE NE NE NE NE NE 

Environmental Contamination and 
Biotoxins NE NE ** NE NE ** ** ** ** ** NE NE NE NE NE NE NE NE 

Marine Ecotourism NE NE * NE NE NE * * NE NE NE NE NE NE * * NE NE 

Military Operations * * * * * * * * * * * * * NE * * NE * 
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CHAPTER 8 :  GLOSSARY OF TERMS 
Access—the right to transit to and from and to make use of an area. 

Accretion—growth by gradual external addition. 

Activity—an individual scheduled training function or action such as missile launching, bombardment, 
vehicle driving, or Field Carrier Landing Practice.  

Advisory Council on Historic Preservation—a 19-member body appointed, in part, by the President of 
the United States to advise the President and Congress and to coordinate the actions of Federal agencies 
on matters relating to historic preservation, to comment on the effects of such actions on historic and 
archaeological cultural resources, and to perform other duties as required by law (Public Law 89-655; 16 
United States Code 470). 

Aeronautical Chart—a map used in air navigation containing all or part of the following:  topographic 
features, hazards and obstructions, navigation aids, navigation routes, designated airspace, and airports. 

Aesthetic—a pleasing appearance, effect, or quality that allows appreciation of character-defining 
features, such as of the landscape. 

Air Basin—a region within which the air quality is determined by the meteorology and emissions within 
it with minimal influence on and impact by contiguous regions. 

Air Defense Identification Zone—the area of airspace over land or water, extending upward from the 
surface, within which the ready identification, the location, and the control of aircraft are required in the 
interest of national security. 

Air Route Traffic Control Center (ARTCC)—a facility established to provide air traffic control service 
to aircraft operating on Instrument Flight Rules flight plans within controlled airspace and principally 
during the en route phase of flight.  When equipment capabilities and controller workload permit, certain 
advisory/assistance services may be provided to aircraft operating under Visual Flight Rules. 

Air Traffic Control—a service operated by appropriate authority to promote the safe, orderly, and 
expeditious flow of air traffic. 

Air Traffic Control Assigned Airspace (ATCAA)—Federal Aviation Administration-defined airspace 
not over an Operating Area (OPAREA) within which specified activities, such as military flight training, 
are segregated from other Instrument Flight Rules air traffic. 

Airfield—usually an active and/or inactive airfield, or infrequently used landing strip, with or without a 
hard surface, without Federal Aviation Administration-approved instrument approach procedures.  An 
airfield has no control tower and is usually private. 

Airport—usually an active airport with hard-surface runways of 3,000 feet or more, with Federal 
Aviation Administration approved instrument approach procedures regardless of runway length or 
composition.  An airport may or may not have a control tower.  Airports may be public or private. 

Airspace, Controlled—airspace of defined dimensions within which air traffic control service is 
provided to Instrument Flight Rules flights and to Visual Flight Rules flights in accordance with the 
airspace classification.  Controlled airspace is divided into five classes, dependent upon location, use, and 
degree of control:  Class A, B, C, D, and E.  

Airspace, Special Use—airspace of defined dimensions identified by an area on the surface of the earth 
wherein activities must be confined because of their nature and/or wherein limitations may be imposed 
upon non-participating aircraft. 
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Airspace, Uncontrolled—uncontrolled airspace, or Class G airspace, has no specific definition but 
generally refers to airspace not otherwise designated and operations below 1,200 feet above ground level.  
No air traffic control service to either Instrument Flight Rules or Visual Flight Rules aircraft is provided 
other than possible traffic advisories when the air traffic control workload permits and radio 
communications can be established. 

Airspace—the space lying above the earth or above a certain land or water area (such as the Atlantic 
Ocean); more specifically, the space lying above a nation and coming under its jurisdiction. 

Airway—Class E airspace established in the form of a corridor, the centerline of which is defined by 
radio navigational aids. 

Alert Area—a designated airspace in which flights are not restricted but there is concentrated student 
training or other unusual area activity of significance. 

Alkaline—basic, having a pH greater than 7. 

Alluvium—a general term for clay, silt, sand, gravel, or similar unconsolidated material deposited during 
comparatively recent geologic time by a stream or other body of running water as a sorted or semi-sorted 
sediment in the bed of the stream or on its floodplain or delta, or as a cone or fan at the base of a 
maintained slope. 

Altitude Reservation—altitude reservation procedures are used as authorization by the Central Altitude 
Reservation Function, an air traffic service facility, or appropriate air route traffic control center, under 
certain circumstances, for airspace utilization under prescribed conditions. 

Aluminum Oxide (Al2O3)—a common chemical component of missile exhaust.  Under natural 
conditions, the chemical is not a source of toxic aluminum; the U.S. Environmental Protection Agency 
has determined that nonfibrous Al2O3, as found in solid rocket motor exhaust, is nontoxic. 

Ambient Air Quality Standards—legal limitations on pollutant concentration levels allowed to occur in 
the ambient air established by the U.S. Environmental Protection Agency or state agencies.  Primary 
ambient air quality standards are designed to protect public health with an adequate margin of safety.  
Secondary ambient air quality standards are designed to protect public welfare-related values including 
property, materials, and plant and animal life.  

Ambient Air—that portion of the encompassing atmosphere, external to buildings, to which the general 
public has access. 

Amplitude—the maximum departure of the value of a sound wave from the average value. 

Anthropogenic—human-related. 

Applications of Offensive Military Power—the ability to employ various means of destructive and/or 
disruptive force which a Naval unit/Strike Group can apply against an opponent at a given time. 

Aquaculture—the cultivation of the natural produce of water, such as fish or shellfish. 

Archaeology—a scientific approach to the study of human ecology, cultural history, prehistory and 
cultural processes, emphasizing systematic interpretation of material remains. 

Area of Potential Effect—the geographic area within which direct and indirect impacts generated by the 
Proposed Action and alternatives could reasonably be expected to occur and thus cause a change in 
historic, architectural, archaeological, or cultural qualities possessed by the property. 

Artifact—any thing or item that owes its shape, form, or placement to human activity.  In archaeological 
studies, the term is applied to portable objects (e.g., tools and the by-products of their manufacture). 
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Attainment Area—an air quality control region that has been designated by the U.S. Environmental 
Protection Agency and the appropriate state air quality agency as having ambient air quality levels as 
good as or better than the standards set forth by the National Ambient Air Quality Standards, as defined in 
the Clean Air Act.  A single geographic area may have acceptable levels of one criteria air pollutant, but 
unacceptable levels of another; thus, an area can be in attainment and non-attainment status 
simultaneously. 

Average Daily Traffic (ADT)—the total volume of traffic passing a given point or segment of a roadway 
in both directions divided by a set number of days. 

A-weighted Sound Level—a number representing the sound level which is frequency-weighted 
according to a prescribed frequency response established by the American National Standards Institute 
(ANS1.4-19711) and accounts for the response of the human ear. 

Azimuth—a distance in angular degrees in a clockwise direction from the north point. 

Backyard Range—a range within a radius of one hour’s drive (50-65 miles) of a unit, such that training 
there can be considered non-deployed for personnel tempo (PERSTEMPO) purposes. 

Benthic Communities—of or having to do with populations of bottom-dwelling flora or fauna of oceans, 
seas, or the deepest parts of a large body of water. 

Benthopelagic—living and feeding near the sea floor as well as in midwaters or near the surface.  

Benthos—the sea floor. 

Bioaccumulation—building up of a substance, such as PCBs, in the systems of living organisms (and 
thus, a food web) due to ready solubility in living tissues. 

Biological Diversity—the complexity and stability of an ecosystem, described in terms of species 
richness, species evenness, and the direct interaction between species such as competition and predation. 

Biological Resources—a collective term for native or naturalized vegetation, wildlife, and the habitats in 
which they occur. 

Booster—an auxiliary or initial propulsion system that travels with a missile or aircraft and that may not 
separate from the parent craft when its impulse has been delivered; may consist of one or more units. 

Brackish—slightly salty; applicable to waters whose saline content is intermediate between that of 
streams and sea water. 

Calcareous—containing calcium carbonate. 

Candidate Species—a species of plant or animal for which there is sufficient information to indicate 
biological vulnerability and threat, and for which proposing to list as “threatened” or “endangered” is or 
may be appropriate. 

Carbon Dioxide—a colorless, odorless, incombustible gas which is a product of respiration, combustion, 
fermentation, decomposition and other processes, and is always present in the atmosphere. 

Carbon Monoxide—a colorless, odorless, poisonous gas produced by incomplete fossil-fuel combustion; 
it is one of the six pollutants for which there is a national ambient standard (see Criteria Pollutants). 

Carrier Strike Group Composite Training Unit Exercise (CSG COMPTUEX) —an Integrated Phase, 
at-sea, major range event that integrates the aircraft carrier and carrier air wing with surface and 
submarine units in a challenging environment.  Commander Strike Force Training Atlantic schedules and 
conducts the CSG COMPTUEX in accordance with a schedule of events plan.  It is nominally 26 days 
long with two scenario-driven “mini” multi-threat battle problems, one that is about 24 hours long and the 
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other about 18 hours long. Typically, live-fire operations that take place during COMPTUEX including 
long-range air strikes, naval surface fire support, and other surface gunnery and missile exercises. 

CATM-9—Captive Carry Training Missile (Sidewinder).  Used for pilot training in aerial target 
acquisition and use of aircraft controls/displays.  All components are non-explosive  and no missile 
actually leaves the aircraft. 

Cetacean—an order of aquatic, mostly marine, animals including the whales, dolphins, porpoise, and 
related forms with large head, fishlike nearly hairless body, and paddle-shaped forelimbs. 

Class A Airspace (also Positive Controlled Area)—airspace designated in Federal Aviation 
Administration Regulation Part 71 within which there is positive control of aircraft 

Coastal Zone—a region beyond the littoral zone occupying the area near the coastline in depths of water 
less than 538.2 feet.  The coastal zone typically extends from the high tide mark on the land to the gently 
sloping, relatively shallow edge of the continental shelf.  The sharp increase in water depth at the edge of 
the continental shelf separates the coastal zone from the offshore zone.  Although comprising less than 10 
percent of the ocean’s area, this zone contains 90 percent of all marine species and is the site of most 
large commercial marine fisheries.  This may differ from the way the term “coastal zone” is defined in the 
State Coastal Zone Management Program (Hawaii Revised Statutes Chapter 205 A). 

Community—an ecological collection of different plant and animal populations within a given area or 
zone. 

Component (Cultural Resources)—a location or element within a settlement or subsistence system.  
Archaeological sites may contain several components that reflect the use of the locality by different 
groups in different time periods. 

Continental Shelf—a shallow submarine plain of varying width forming a border to a continent and 
typically ending in a steep slope to the oceanic abyss. 

Continental Slope—the steep slope that starts at the shelf break about 492 to 656 feet and extends down 
to the continental rise of the deep ocean floor. 

Continental United States (CONUS)—the United States and its territorial waters between Mexico and 
Canada, but excluding overseas states. 

Control Area (CTA)—a controlled airspace extending upwards from a specified limit above the earth. 

Controlled Access—area where public access is prohibited or limited due to periodic training operations 
or sensitive natural or cultural resources. 

Controlled Airspace—airspace of defined dimensions within which air traffic control service is provided 
to Instrument Flight Rules flights and to Visual Flight Rules flights in accordance with the airspace 
classification.  Controlled airspace is divided into five classes, dependent upon location, use, and degree 
of control:  Class A, B, C, D, and E. 

Controlled Firing Area (CFA)—airspace wherein activities are conducted under conditions so 
controlled as to eliminate hazards to non-participating aircraft and to ensure the safety of persons and 
property on the ground. 

Copepod—a small, shrimp-like crustacean. 

Coral Reef—a calcareous organic area composed of solid coral and coral sand. 

Council on Environmental Quality (CEQ)—established by the National Environmental Policy Act, the 
CEQ consists of three members appointed by the President.  A CEQ regulation (Title 40 Code of Federal 
Regulations 1500-1508, as of July 1, 1986) describes the process for implementing the National 
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Environmental Policy Act, including preparation of environmental assessments and environmental impact 
statements, and the timing and extent of public participation. 

Co-Use—Scheduled uses that safely allow other units to transit the area or conduct activities. 

Criteria Pollutants—pollutants identified by the U.S. Environmental Protection Agency (required by the 
Clean Air Act to set air quality standards for common and widespread pollutants); also established under 
state ambient air quality standards.  There are standards in effect for six criteria pollutants:  sulfur dioxide, 
carbon monoxide, particulate matter, nitrogen dioxide, ozone, and lead. 

Cultural Resources—prehistoric and/or historic sites, structures, districts, artifacts, or any other physical 
evidence of human activity considered of importance to a culture, subculture, or community for scientific, 
traditional, religious, or any other reason. 

Culture—a group of people who share standards of behavior and have common ways of interpreting the 
circumstances of their lives. 

Cumulative Impact—the impact of the environment which results from the incremental impact of the 
action when added to the other past, present, and reasonably foreseeable future actions regardless of what 
agency (federal or non-federal) or person undertakes such other actions. Cumulative impacts can result 
from individually minor but collectively significant actions taking place over a period of time. 

Current—a horizontal movement of water or air. 

C-weighted—utilized to determine effects of high-intensity impulsive sound on human populations, a 
scale providing unweighted sound levels over a frequency range of maximum human sensitivity. 

Danger Area—(1) In air traffic control, an airspace of defined dimensions within which activities 
dangerous to the flight of aircraft may exist at specified times; (2) (DoD only) A specified area above, 
below, or within which there may be potential danger. 

Decibel (dB)—the accepted standard unit of measure for sound pressure levels.  Due to the extremely 
large range of measurable sound pressures, decibels are expressed in a logarithmic scale. 

Degradation—the process by which a system will no longer deliver acceptable performance. 

Demersal—living close to the seafloor. 

Direct Effects—immediate consequences of program activities.  

Direct Impact—effects resulting solely from program implementation. 

District—National Register of Historic Places designation of a geographically defined area (urban or 
rural) possessing a significant concentration, linkage, or continuity of sites, structures, or objects united 
by past events (theme) or aesthetically by plan of physical development. 

Diurnal—active during the daytime. 

Dunes—hills and ridges of sand-size particles (derived predominantly from coral and seashells) drifted 
and piled by the wind.  These dunes are actively shifting or are so recently fixed or stabilized that no soil 
horizons develop; their surface typically consists of loose sand. 

Easement—a right of privilege (agreement) that a person or organization may have over another’s 
property; an interest in land owned by another that entitles the holder of the easement to a specific limited 
use; a recorded right of use by the United States over property of the State of Hawaii to limit exposure to 
safety hazards. 

Ecosystem—all the living organisms in a given environment with the associated non-living factors. 
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Effects—a change in an attribute, which can be caused by a variety of events, including those that result 
from program attributes acting on the resource attribute (direct effect); those that do not result directly 
from the action or from the attributes of other resources acting on the attribute being studied (indirect 
effect); those that result from attributes of other programs or other attributes that change because of other 
programs (cumulative effects); and those that result from natural causes (for example, seasonal change). 

Effluent—an outflowing branch of a main stream or lake; waste material (such as smoke, liquid industrial 
refuse, or sewage) discharged into the environment. 

Electromagnetic Radiation (EMR)—waves of energy with both electric and magnetic components at 
right angles to one another. 

Electronic Countermeasures (ECM)—includes both active jamming and passive techniques. Active 
jamming includes noise jamming to suppress hostile radars and radios, and deception jamming, intended 
to mislead enemy radars.  Passive ECM includes the use of chaff to mask targets with multiple false 
echoes, as well as the reduction of radar signatures through the use of radar-absorbent materials and other 
stealth technologies. 

En Route Airways—a low-altitude (up to, but not including 18,000 feet [5,486.4 meters] mean sea level) 
airway based on a center line that extends from one navigational aid or intersection to another 
navigational aid (or through several navigational aids and intersections) specified for that airway. 

En Route Jet Routes—high altitude (above 18,000 feet mean sea level) airway based on a center line 
that extends from one navigational aid or intersection to another navigational aid (or through several 
navigational aids and intersections) specified for that airway. 

Encroachment—the placement of an unauthorized structure or facility on someone’s property or the 
unauthorized use of property. 

Endangered Species—a plant or animal species that is threatened with extinction throughout all or a 
significant portion of its range. 

Endemic—plants or animals that are native to an area or limited to a certain region. 

Environmental Justice—an identification of potential disproportionately high and adverse impacts on 
low-income and/or minority populations that may result from proposed Federal actions (required by 
Executive Order 12898). 

Epibenthic—living on the ocean floor. 

Epipelagic—living in the ocean zone from the surface to 109 fathoms (656 feet). 

Erosion—the wearing away of a land surface by water, wind, ice, or other geologic agents. 

Estuary—a water passage where the tide meets a river current; an arm of the sea at the lower end of a 
river; characterized by brackish water. 

Event—a significant operational employment during which training is accomplished. “Event” is a Navy 
approved employment schedule term.  The event may be primarily designated as operational, such as 
TRANSIT, MIO, or STRIKEOPS during which training may take place.  Training events may be periods 
of operational employment that are also considered major training events such as Composite Training 
Unit Exercise (COMPTUEX), Joint Training Fleet Exercise (JTFEX), or other exercises such as BRIGHT 
STAR, COBRA GOLD, or UNIFIED ENDEAVOR.  

Exclusive Use—scheduled solely for the assigned unit for safety reasons. 

Exotic—not native to an area. 
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Expanded Warfare Mission—conducting training in a mission area not previously conducted in the 
range complex, either because it is a new mission area (e.g. training associated with maritime security or 
Organic Mine Countermeasures) or it is a pre-existing mission area not previously conducted in a 
particular range complex, but because of force structure changes, will start up in the foreseeable future 
(e.g. CSAR training in VACAPES Range Complex, previously done primarily in JAX Range Complex). 

Expeditionary Strike Group Composite Training Unit Exercise (ESG COMPTUEX) —an Integrated 
Phase, at-sea, major range event that is a standard part of every Marine Expeditionary Unit’s (MEU) pre-
deployment training program and lasts for about 18 days.  The exercise centers on situational training 
exercises in which the MEU is issued a series of orders that are designed to replicate the types of missions 
they are likely to face during their deployment.  The MEU then quickly plans and executes the missions 
to test their rapid-response capabilities.  Typically, the first half of the ESG COMPTUEX focuses on 
preparing the amphibious ships of the ESG for the missions they will perform while on deployment.  The 
embarked Marines normally launch ship-to-shore raids and conduct urban-combat training at areas 
ashore.  Over the next several days, the MEU's equipment and its ground combat element are loaded into 
the amphibious ships of the ESG by landing craft from the beach. 

Explosive Ordnance Disposal (EOD)—the process of recovering and neutralizing domestic and foreign 
conventional, nuclear and chemical/biological ordnance and improvised explosive devices; a procedure in 
Explosive Ordnance Management. 

Explosive Safety Quantity-Distance (ESQD)—the quantity of explosive material and distance 
separation relationships providing defined types of protection based on levels of risk considered 
acceptable. 

Facilities—physical elements that can include roads, buildings, structures, and utilities. These elements 
are generally permanent or, if temporary, have been placed in one location for an extended period of time. 

Fathom—a unit of length equal to 6 feet; used to measure the depth of water. 

Feature—in archaeology, a non-portable portion of an archaeological site, including such facilities as fire 
pits, storage pits, stone circles, or foundations. 

Federal Candidate Species—taxa for which the U.S. Fish and Wildlife Service has on file sufficient 
information on biological vulnerability and threat(s) to support proposals to list them as endangered or 
threatened species. 

Fee Simple Land—land held absolute and clear of any condition or restriction, and where the owner has 
unconditional power of disposition. 

Feral—having escaped from domestication and become wild. 

Fleet Area Control and Surveillance Facility (FACSFAC)—Navy facility that provides air traffic 
control services and controls and manages Navy-controlled offshore operating areas and instrumented 
ranges. 

Fleet Readiness Training Plan (FRTP)—the 27-month cycle that replaces the Interdeployment Training 
Cycle. The FRTP includes four phases prior to deployment: Maintenance, Unit Level Training, Integrated 
Training, and Sustainment. 

Fleet Response Plan/Fleet Readiness Program (FRP)—the Fleet Response Plan was the Navy’s 
response to the 2002/2003 international situations in Afghanistan and Iraq. The Fleet Readiness Program 
was later developed by the Fleet commanders. Both names refer to the same operational construct.  The 
FRP is designed to more rapidly develop and then sustain readiness in ships and squadrons so that, in a 
national crisis or contingency operation, the Navy can quickly surge significant combat power to the 
scene.  
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Flight Information Region (FIR)—an airspace of defined dimensions within which flight information 
service and alerting service are provided.  Flight information service is provided for the purpose of giving 
advice and information useful for the safe and efficient conduct of flights, and alerting service is provided 
to notify appropriate organizations regarding aircraft in need of search and rescue aid and to assist such 
organizations as required. 

Flight Level—a level of constant atmospheric pressure related to a reference datum of 29.92 inches of 
mercury stated in three digits that represent hundreds of feet.  For example, flight level 250 represents a 
barometric altimeter indication of 25,000 feet; flight level 255 represents an indication of 25,500 feet. 

Flight Termination—action taken in certain post-launch situations, such as a missile veering off of its 
predicted flight corridor; accomplished by stopping the propulsive thrust of a rocket motor via explosive 
charge.  At this point, the missile continues along its current path, falling to earth under gravitational 
influence. 

Floodplain—the lowland and relatively flat areas adjoining inland and coastal waters including flood 
prone areas of offshore islands; includes, at a minimum, that area subject to a 1 percent or greater chance 
of flooding in any given year (100-year floodplain). 

Force Structure Changes—improvements and/or modifications to Naval operational forces based on 
personnel changes, equipment/platform upgrades and weapons modernization. 

Free Flight—a joint initiative of the aviation industry and the Federal Aviation Administration to allow 
aircraft to take advantage of advanced satellite voice and data communication to provide faster and more 
reliable transmission to enable reductions in vertical, lateral, and longitudinal separation of aircraft, more 
direct flights and tracts, and faster altitude clearance.  It will allow pilots, whenever practicable, to choose 
their own route and file a flight plan that follows the most efficient and economical route, rather than 
following the published preferred instrument flight rules routes. 

Frequent User—a unit that conducts training and exercises in the training areas on a regular basis but 
does not maintain a permanent presence. 

Fugitive Dust—any solid particulate matter that becomes airborne, other than that emitted from an 
exhaust stack, directly or indirectly as a result of the activities of man.  Fugitive dust may include 
emissions from haul roads, wind erosion of exposed soil surfaces, and other activities in which soil is 
either removed or redistributed. 

Global Commons—areas established by treaty or recognized under customary international law that are 
beyond the territorial jurisdiction of any nation. The High Seas (Global Commons) do not include EEZs 
established and recognized under international law as set forth in reference (i). In addition, although the 
Antarctica continental land mass is part of the global commons, by court decision, NEPA (and not E.O. 
12114), applies to U.S. actions that would impact the environment of the continental land mass of 
Antarctica. 

Ground Hazard Area—the land area contained in an arc within which all debris from a terminated 
launch will fall.  For example, the arc for a Strategic Target System launch is described such that the 
radius is approximately 10,000 feet to the northeast, 9,100 feet to the east, and 9,000 feet to the south of 
the launch point.  For the Vandal launch, the arc is 6,000 feet. 

Groundwater Table—the highest part of the soil or underlying rock material that is wholly saturated 
with water. 

Groundwater—water within the earth that supplies wells and springs; specifically, water in the zone of 
saturation where all openings in rocks and soil are filled, the upper surface of which forms the water table. 

Habitat—the area or type of environment in which a species or ecological community normally occurs. 
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Hazardous Air Pollutants—other pollutants, in addition to those addressed by the NAAQS, that present 
the threat of adverse effects to human health or to the environment as covered by Title III of the Clean Air 
Act.  Incorporates, but is not limited to, the pollutants controlled by the National Emissions Standards for 
Hazardous Air Pollutants program. 

Hazardous Material—generally, a substance or mixture of substances capable of either causing or 
significantly contributing to an increase in mortality or an increase in serious irreversible or incapacitating 
reversible illness; it may pose a threat or a substantial present or potential risk to human health or the 
environment.  Hazardous materials use is regulated by the U.S. Department of Transportation, the 
Occupational Safety and Health Administration, and the Emergency Right-to-Know Act. 

Hazardous Waste—a waste, or combination of wastes, which, because of its quantity, concentration, or 
physical, chemical, or infectious characteristics, may either cause or significantly contribute to an increase 
in mortality or an increase in serious irreversible illness or pose a substantial present or potential hazard to 
human health or the environment when improperly treated, stored, transported, disposed of, or otherwise 
managed. 

Hertz (Hz)—the standard radio equivalent of frequency in cycles per second of an electromagnetic wave.  
Kilohertz (kHz) is a frequency of 1,000 cycles per second.  Megahertz (MHz) is a frequency of 1 million 
cycles per second. 

High Explosive (HE)—used when describing explosive ordnance, i.e., ordnance typically used in combat 
or possessing same or similar explosive-filler as combat ordnance; example – 20mm through 2,000LB 
Mk-80 series HE. 

Historic Properties—under the National Historic Preservation Act, these are properties of national, state, 
or local significance in American history, architecture, archaeology, engineering, or culture, and worthy 
of preservation 

Host—the Facilities Host holds plant account of all Class I (Land) and most Class II (Buildings) property.  
The Operational Host determines and executes operational policy for the range/range complex. 

Hydraulic Conductivity—the rate in gallons per day water flow through a cross section of one square 
foot under a unit hydraulic gradient, at the prevailing temperature. 

Hydrocarbons—any of a vast family of compounds containing hydrogen and carbon, including fossil 
fuels. 

Hydrochloric Acid—a common chemical component of missile exhaust believed to injure plant leaves 
and affect wildlife.   

Hydrology—the science dealing with the properties, distribution, and circulation of water on the face of 
the land (surface water) and in the soil and underlying rocks (groundwater). 

Hydrophone—an instrument for listening to sound transmitted through water. 

Impact Area—the identified area within a range intended to capture or contain ammunition, munitions, 
or explosives and resulting debris, fragments, and components from various weapon system 
employments. 

Impacts (effects)—an assessment of the meaning of changes in all attributes being studied for a given 
resource; an aggregation of all the adverse effects, usually measured using a qualitative and nominally 
subjective technique.  In this Environmental Impact Statement, as well as in the Council on 
Environmental Quality regulations, the word impact is used synonymously with the word effect. 



VACAPES Range Complex FEIS/OEIS  Chapter 8 Glossary of Terms 

 8-10 March 2009 

 

Implementing Enhanced Range Complex Capabilities—warfare training and doctrine improvements 
that result from the modernization and replacement of range support infrastructure and instrumentation at 
Naval air, sea and subsurface tactical ranges. 

Indurated—rendered hard, as in dunes where surface sand is loose, but subsurface areas become 
increasingly compact (see lithified). 

Infrastructure—the system of public works of a country, state, or region, such as utilities or 
communication systems; physical support systems and basic installations needed to operate a particular 
area or facility. 

Inhibited Red Fuming Nitric Acid (IRFNA)—a liquid hypergolic propellant utilized as an oxidizer (as 
in the Lance).  This reddish-brown acid is highly corrosive, spontaneously reacting with UDMH and 
certain other organic substances.  It also dissolves in water, and care must be taken regarding its induced 
boiling effects.  Its highly toxic, characteristically pungent vapors irritate skin and eyes. 

In-Shore—lying close to the shore or coast. 

Instrument Flight Rules (IFR)—rules governing the procedures for conducting instrument flight; it is a 
term used by pilots and controllers to indicate type of flight plan. 

Interdeployment Readiness Cycle—the period by which Naval units progress through maintenance/unit 
level training, integrated training, and sustainment training stages prior to being deployed with the Fleet 
to support the gaining CINC. 

Intermittent User—a unit that conducts training and exercises in the training areas throughout the year, 
but not on a regularly scheduled basis, and does not maintain a permanent presence. 

International Waters—sea areas beyond 12 nm of the U.S. shoreline. 

Intertidal Zone—occupies the space between high and low tide, also referred to as the littoral zone; 
found closest to the coastal fringe and thus only occurring in shallow depths.   

Ionizing Radiation—particles or photons that have sufficient energy to produce direct ionization in their 
passage through a substance.  X-rays, gamma rays, and cosmic rays are forms of ionizing radiation. 

Isobath—the line on a marine map or chart joining points of equal depth, usually in fathoms below mean 
sea level. 

Jet Routes—a route designed to serve aircraft operating from 18,000 feet (5,486 meters) up to and 
including flight level 450, referred to as J routes with numbering to identify the designated route. 

Joint Task Force Exercise (JTFEX) —a scenario-driven, sea control, power projection exercise with the 
purpose of evaluating the readiness of naval forces and testing the interoperability and proficiency of 
these forces in realistic scenarios ranging from military operations other than war to armed conflict.  
JTFEX typically encompasses operations from in port to sea-air-land combat, to special warfare, to 
humanitarian assistance operations. JTFEX is a dynamic and complex major range event that is the 
culminating exercise in the Sustainment Phase training for the Carrier Strike Group (CSG) or 
Expeditionary Strike Group (ESG).  JTFEX is nominally 10 days long, not including a 3-day in port 
Force Protection Exercise, and can be the last at-sea exercise for the CSG prior to deployment. 

Land/Sea Use—the exclusive or prioritized commitment of a land/sea area, and any targets, systems, and 
facilities therein, to a continuing purpose that could include a grouping of operations, buffer zone, 
environmental mitigation, etc. The land/sea area may consist of a range/range complex, grouping of 
similar facilities, or natural resource-based area with no facilities. 

Lead—a heavy metal which can accumulate in the body and cause a variety of negative effects; one of 
the six pollutants for which there is a national ambient air quality standard (see Criteria Pollutants). 
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Lead-based Paint—paint on surfaces with lead in excess of 1.0 milligram per square centimeter as 
measured by X-ray fluorescence detector, or 0.5 percent lead by weight. 

Leptocephalic—small, elongate, transparent, planktonic. 

Level of Service (LOS)—describes operational conditions within a traffic stream and how they are 
perceived by motorists and/or passengers; a monitor of highway congestion that takes into account the 
average annual daily traffic, the specified road segment’s number of lanes, peak hour volume by 
direction, and the estimated peak hour capacity by a roadway’s functional classification, area type, and 
signal spacing. 

Lithified—the conversion of newly deposited sediment into an indurated rock. 

Littoral—species found in tide pools and near-shore surge channels. 

Loam—a loose soil composed of a mixture of clay, silt, sand, and organic matter. 

Long-Term Sustainability of Department of Defense Ranges—the ability to indefinitely support 
national security objectives and the operational readiness of the Armed Forces, while still protecting 
human health and the environment. 

Major Exercise—a significant operational employment of live, virtual, and/or constructive forces during 
which live training is accomplished.  A Major Exercise includes multiple training objectives, usually 
occurring over an extended period of days or weeks.  An exercise can have multiple training operations 
(sub-events each with its own mission, objective and time period. Examples include C2X, JTFEX, 
SACEX, and CAX.  Events (JTFEX) are composed of specific operations (e.g., Air-to-Air Missile), 
which consist of individual activities (e.g., missile launch). 

Maneuver Area—range used for maneuver element training. 

Maneuver Element—basic element of a larger force independently capable of maneuver. Normally, a 
Marine Division recognizes its infantry battalions, tank battalion, and light armored reconnaissance 
(LAR) battalion as maneuver elements. A rifle (or tank/LAR) battalion would recognize its companies as 
maneuver elements. A rifle (or tank/LAR) company would recognize its platoons as maneuver elements. 
Maneuver below the platoon level is not normally possible since fire and movement can be combined 
only at the platoon level or higher.  The Army and National Guard recognize a squad and platoon as 
maneuver elements. 

Maneuver—employment of forces on the battlefield through movement in combination with fire, or fire 
potential, to achieve a position of advantage with respect to the enemy in order to accomplish the mission. 

Marine Corps Ground Unit—Marine Expeditionary Unit Ground Combat Element, or Battalion 
Landing Team, composed of an infantry battalion of about 1,200 personnel reinforced with artillery, 
amphibious assault vehicles, light armored reconnaissance assets and other units as the mission and 
circumstances require. (The analysis will scale units of different size or composition from this Battalion 
Landing Team standard unit to include a 12-man Special Operations platoon.) 

Maritime—of, relating to, or bordering on the sea. 

Material Safety Data Sheet—presents information, required under Occupational Safety and Health Act 
standards, on a chemical's physical properties, health effects, and use precautions. 

Medical Evacuation—emergency services, typically aerial, designed to remove the wounded or severely 
ill to medical facilities. 

Mesopelagic—the oceanic zone from 109 to 547 fathoms (656 to 3,280 feet). 
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Migration—repeated departure and return of individuals and their offspring to and from an area. 

Migratory Birds—birds characterized by their practice of passing, usually periodically, from one region 
or climate to another. 

Military Operating Area—airspace below 18,000 feet used to separate or segregate certain non-
hazardous military flight activities from Instrument Flight Rules traffic and to identify for Visual Flight 
Rules traffic where these activities are conducted. 

Military Training Route—an airspace corridor established for military flight training at airspeeds in 
excess of 250 nautical miles/hour. 

Minority—minority populations, as reported by the 2000 Census of Population and Housing, includes 
Black, American Indian, Eskimo or Aleut, Asian or Pacific Islander, Hispanic, or other. 

Mitigation—a method or action to reduce or eliminate adverse environmental impacts.  Such measures 
may avoid impacts by not taking a certain action or parts of an action; minimize impacts by limiting the 
magnitude of an action; rectify impacts by restoration measures; reduce or eliminate impacts over time by 
preservation or maintenance measures during the action; or compensate for impacts by replacing or 
providing substitute resources or environments.  

Mobile Sources—any movable source that emits any regulated air pollutant. 

Mortality—the number of deaths in a given time or place. 

Munitions Constituents—any materials originating from unexploded ordnance, discarded military 
munitions, or other military munitions, including explosive and non-explosive materials, and emission, 
degradation, or breakdown elements of such ordnance or munitions. 

National Airspace System—the common network of U.S. airspace; air navigation facilities, equipment 
and services, airports or landing areas; aeronautical charts, information and services; rules, regulations 
and procedures, technical information, and manpower and material.  Included are system components 
shared jointly with the military. 

National Ambient Air Quality Standards (NAAQS)—as set by the Environmental Protection Agency 
under Section 109 of the Clean Air Act, nationwide standards for limiting concentrations of certain 
widespread airborne pollutants to protect public health with an adequate margin of safety (primary 
standards) and to protect public welfare, including plant and animal life, visibility and materials 
(secondary standards).  Currently, six pollutants are regulated by primary and secondary NAAQS:  carbon 
monoxide, lead, nitrogen dioxide, ozone, particulate matter, and sulfur dioxide (see Criteria Pollutants). 

National Environmental Policy Act (NEPA)—Public Law 91-190, passed by Congress in 1969.  The 
Act established a national policy designed to encourage consideration of the influences of human 
activities, such as population growth, high-density urbanization, or industrial development, on the natural 
environment.  The National Environmental Policy Act procedures require that environmental information 
be made available to the public before decisions are made.  Information contained in the National 
Environmental Policy Act documents must focus on the relevant issues in order to facilitate the decision-
making process. 

National Register of Historic Places Eligible Property—property that has been determined eligible for 
the National Register of Historic Places listing by the Secretary of the Interior, or one that has not yet 
gone through the formal eligibility determination process but which meets the National Register of 
Historic Places criteria for section review purposes; eligible properties are treated as if they were already 
listed. 

National Register of Historic Places—a register of districts, sites, buildings, structures, and objects 
important in American history, architecture, archaeology, and culture, maintained by the Secretary of the 
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Interior under authority of Section 2 (b) of the Historic Sites Act of 1935 and Section 101 (a)(1) of the 
National Historic Preservation Act of 1966, as amended. 

National Wildlife Refuge—a part of the national network of refuges and wetlands managed by the U.S. 
Fish and Wildlife Service in order to provide, preserve, and restore lands and waters sufficient in size, 
diversity and location to meet society's needs for areas where the widest possible spectrum of benefits 
associated with wildlife and wildlands is enhanced and made available.  This includes 504 wildlife 
refuges nationwide encompassing 92 million acres and ranging in size from one-half acre to thousands of 
square miles.  Dedicated to protecting wildlife and their habitat, U.S. refuges encompass numerous 
ecosystems and are home to a wide variety of fauna, including large numbers of migratory birds and some 
215 threatened or endangered species. 

Native Americans—used in a collective sense to refer to individuals, bands, or tribes who trace their 
ancestry to indigenous populations of North America prior to Euro-American contact. 

Native Species—plants or animals living or growing naturally in a given region and often referred to as 
indigenous. 

Native Vegetation—often referred to as indigenous, these are plants living or growing naturally in a 
given region without agricultural or cultivational efforts. 

Navigational Aid—any visual or electronic device, airborne or on the surface, which provides point-to-
point guidance information or position data to aircraft in flight. 

Near-Shore—an indefinite zone that extends seaward from the shoreline. 

Neritic—relating to the shallow ocean waters, usually no deeper than 109 fathoms (656 feet). 

Nitrogen Dioxide—gas formed primarily from atmospheric nitrogen and oxygen when combustion takes 
place at high temperatures. 

Nitrogen Oxides—gases formed primarily by fuel combustion and which contribute to the formation of 
acid rain.  In the presence of sunlight, hydrocarbons and nitrogen oxides combine to form ozone, a major 
constituent of photochemical smog. 

Nitrogen Tetroxide—a dark brown, fuming liquid or gas with a pungent, acrid odor, utilized in rocket 
fuels. 

Nonattainment Area—an area that has been designated by the U.S. Environmental Protection Agency or 
the appropriate state air quality agency as exceeding one or more of the national or state ambient air 
quality standards. 

Non-directional Radio Beacon—a radio beacon transmitting non-directional signals whereby the pilot of 
an aircraft equipped with direction finding equipment can determine the aircraft's bearing to or from the 
radio beacon and “home” on or track to or from the station. 

Non-explosive, Practice Munitions (NEPM)—used when describing most common types of practice 
ordnance.  However, non-explosive, practice munitions may contain spotting charges or signal cartridges 
for impact locating purposes (smoke charges for daylight spotting, flash charges for night spotting); 
example - MK-76, BDU-45.  Some non-explosive, practice munitions may also contain unburned 
propellant (such as rockets). 

Non-ionizing Radiation—electromagnetic radiation at wavelengths whose corresponding photon energy 
is not high enough to ionize an absorbing molecule.  All radio frequency, infrared, visible, and near 
ultraviolet radiation are non-ionizing. 

Non-Point Source Pollution—diffuse pollution; that is, from a combination of sources; typically 
originates from rain and melted snow flowing over the land (runoff).  As runoff contacts the land's 
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surface, it picks up many pollutants in its path: sediment, oil and grease, road salt, fertilizers, pesticides, 
nutrients, toxics, and other contaminants.  Runoff also originates from irrigation water used in agriculture 
and on landscapes.  Other types of non-point pollution include changes to the natural flow of water in 
stream channels or wetlands. 

Notice to Airmen (NOTAM)—a notice containing information, not known sufficiently in advance to 
publicize by other means, the establishment, condition, or change in any component (facility, service, or 
procedure of, or hazard in the National Airspace System), the timely knowledge of which is essential to 
personnel concerned with flight operations. 

Notice to Mariners (NOTMAR)—a periodic notice regarding changes in aids to navigation, dangers to 
navigation and other information essential to mariners. 

Off-Shore—open-ocean waters over the continental slope which are deeper than 200 meters, beyond the 
continental shelf break. 

Operating Area (OPAREA)—ocean area not part of a range used by military personnel or equipment 
for training and weapons system Research, Development, Test & Evaluation (RDT&E). 

Operation—A combination of activities accomplished together for a scheduled period of time for an 
intended military mission or task. An operation can range in size from a single unit exercise to a Joint or 
Combined event with many participants (e.g., aircraft, ships, submarines, troops). 

Operational Range—a range that is under the jurisdiction, custody, or control of the Secretary of 
Defense and is used for range activities; or although not currently being used for range activities, that is 
still considered by the Secretary to be a range and has not been put to a new use that is incompatible with 
range activities. 

Ordnance—military supplies including weapons, ammunition, combat vehicles, and maintenance 
equipment. 

OTTO Fuel—a torpedo fuel. 

Ozone (O3)—a highly reactive form of oxygen that is the predominant component of photochemical 
smog and an irritating agent to the respiratory system.  Ozone is not emitted directly into the atmosphere 
but results from a series of chemical reactions between oxidant precursors (nitrogen oxides and volatile 
organic compounds) in the presence of sunlight. 

Ozone Layer—a naturally occurring layer of ozone 7 to 30 miles above the earth’s surface (in the 
stratosphere) which filters out the sun's harmful ultraviolet radiation.  It is not affected by photochemical 
smog found in the lower atmosphere, nor is there any mixing between ground level ozone and ozone in 
the upper atmosphere. 

Paleontological Resources—fossilized organic remains from past geological periods. 

Paleontology—the study of life in the past geologic time, based on fossil plants and animals. 

Participant—an individual ship, aircraft, submarine, amphibious vehicle, or ground unit. 

Particulate Matter, Fine Respirable—finely divided solids or liquids less than 10 microns in diameter 
which, when inhaled, remain lodged in the lungs and contribute to adverse health effects. 

Particulate Matter, Total Suspended—finely divided solids or liquids ranging from about 0.1 to 50 
microns in diameter which comprise the bulk of the particulate matter mass in the atmosphere. 

Particulate Matter—particles small enough to be airborne, such as dust or smoke (see Criteria 
Pollutants). 
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Payload—any non-nuclear and possibly propulsive object or objects, weighing up to 272.2 kilograms 
(600 pounds), which are carried above the Strategic Target System third stage. 

Pelagic Zone—commonly referred to as the open ocean. 

Pelagic—of the ocean waters. 

Peninsula—a portion of land nearly surrounded by water and generally connected with a larger body by 
an isthmus, although the isthmus is not always well defined. 

Per Capita—per unit of population; by or for each person. 

Permeability—a quality that enables water to penetrate. 

Pesticide—any substance, organic, or inorganic, used to destroy or inhibit the action of plant or animal 
pests; the term thus includes insecticides, herbicides, fungicides, rodenticides, miticides, fumigants, and 
repellents. All pesticides are toxic to humans to a greater or lesser degree. Pesticides vary in 
biodegradability. 

pH—a measure of the acidity or alkalinity of a solution, numerically equal to 7 for neutral solutions, 
increasing with increasing alkalinity and decreasing with increasing acidity. 

Photosynthesis—the plant process by which water and carbon dioxide are used to manufacture energy-
rich organic compounds in the presence of chlorophyll and energy from sunlight. 

Physiography—geography dealing with the exterior physical features and changes of the earth (also 
known as physical geography). 

Phytoplankton—plant-like organisms that drift with the ocean currents, with little ability to move 
through the water on their own.  Predominately one-celled, phytoplankton float in the photic zone (sunlit 
surface waters of the ocean, which extends to only about 100 meters (330 feet) below the surface), where 
they obtain sunlight and nutrients, and serve as food for zooplankton and certain larger marine animals.  

Pinniped—having finlike feet or flippers, such as a seal or walrus. 

Plankton—free-floating, usually minute, organisms of the sea; includes larvae of benthic species.  

Pliocene—of, relating to, or being the latest epoch of the Tertiary Period or the corresponding system of 
rocks; following the Pleistocene and prior to the Miocene. 

PM-2.5 and PM-10—standards for measuring the amount of solid or liquid matter suspended in the 
atmosphere; refers to the amount of particulate matter less than or equal to 2.5 and 10 micrometers in 
diameter, respectively.  The PM-2.5 and PM-10 particles penetrate to the deeper portions of the lungs, 
affecting sensitive population groups such as children and people with respiratory or cardiac diseases. 

Point Source—a distinct and identifiable source, such as a sewer or industrial outfall pipe, from which a 
pollutant is discharged. 

Population Density—the average number of individuals or organisms per unit of space or area. 

Potable Water—water that is safe to drink. 

Potentially Hazardous Debris—inert debris impacting the earth with a kinetic energy equal to or greater 
than 11 foot-pounds. 

Prehistoric—literally, "before history,” or before the advent of written records.  In the old world writing 
first occurred about 5400 years ago (the Sumerians).  Generally, in North America and the Pacific region, 
the prehistoric era ended when European explorers and mariners made written accounts of what they 
encountered.  This time will vary from place to place. 
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Prohibited Area—designated airspace where aircraft are prohibited, except by special permission. Can 
also apply to surface craft. 

Radar—a radio device or system for locating an object by means of radio waves reflected from the object 
and received, observed, and analyzed by the receiving part of the device in such a way that characteristics 
(such as distance and direction) of the object may be determined. 

Range—a land or sea area designated and equipped for any or all of the following reasons: 

Range Activity—an individual training or test function performed on a range or in an Operating Area. 
Examples include missile launching, bombardment, and vehicle driving. Individual RDT&E functions are 
also included in this category. 

Range Complex—a geographically integrated set of ranges, operational areas, and associated special use 
airspace, designated and equipped with a command and control system and supporting infrastructure for 
freedom of maneuver and practice in munitions firing and live ordnance use against scored and/or tactical 
targets and/or Electronic Warfare tactical combat training environment. 

Range Operation—a live training exercise, RDT&E test, or field maneuver conducted for a specific 
strategic, operational or tactical military mission, or task. A military action. Operations may occur 
independently, or multiple operations may be accomplished as part of a larger event. One operation 
consists of a combination of activities accomplished together. The type of operation can include air, land, 
sea, and undersea warfare training or testing. Participants can include a specific number and type of 
aircraft, ships, submarines, amphibious or other vehicles and personnel. Ordnance broadly encompasses 
all weapons, missiles, shells, and expendables (chaff and flares). An individual operation occurs over a 
given geographic footprint for a scheduled period of time. An example is a Mining Operation. Each 
Mining Operation is discrete and relatively short in duration, but it may be combined with other 
operations in a single, larger exercise, like a JTFEX, which lasts for several days or weeks. 

Range Safety Zone—area around air-to-ground ranges designed to provide safety of flight and personnel 
safety relative to dropped ordnance and crash sites. Land use restrictions can vary depending on the 
degree of safety hazard, usually decreasing in magnitude from the weapons impact area (including 
potential ricochet) to the area of armed over flight and aircraft maneuvering. 

Readiness—the ability of forces, units, weapon systems, or equipment to deliver the outputs for which 
they were designed (includes the ability to deploy and employ without unacceptable delays). 

Region of Influence—the geographical region that would be expected to be affected in some way by the 
Proposed Action and alternatives. 

Relative Humidity—the ratio of the amount of water vapor actually present in the air to the greatest 
amount possible at the same temperature. 

Relief—the difference in elevation between the tops of hills and the bottoms of valleys. 

Remediation—all necessary actions to investigate and clean up any known or suspected discharge or 
threatened discharge of contaminants, including without limitation: preliminary assessment, site 
investigations, remedial investigations, remedial alternative analyses and remedial actions. 

Restricted Area—a designated airspace in which flights are prohibited during published periods of use 
unless permission is obtained from the controlling authority. 

Runoff—the portion of precipitation on land that ultimately reaches streams, often with dissolved or 
suspended materials. 
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Safety Zone—administratively designated/implied areas designated to limit hazards to personnel and the 
public, and resolve conflicts between operations. Can include range safety zones, ESQDS, surface danger 
zones, special use airspace, HERO/HERP areas, etc. 

Saline—consisting of or containing salt. 

Sampling—the selection of a portion of a study area or population, the analysis of which is intended to 
permit generalization of the entire population.  In archaeology, samples are often used to reduce the 
amount of land area covered in a survey or the number of artifacts analyzed from a site.  Statistical 
sampling is generally preferred since it is possible to specify the bias or probability of error in the results, 
but judgmental or intuitive samples are sometimes used. 

Scoping—a process initiated early during preparation of an Environmental Impact Statement to identify 
the scope of issues to be addressed, including the significant issues related to the Proposed Action.  
During scoping, input is solicited from affected agencies as well as the interested public. 

Seamount—a peaked, underwater mountain that rises at least 3,281 feet above the ocean floor. 

Seawall—a wall or embankment to protect the shore from erosion or to act as a breakwater. 

Security Zone—area where public or non-operational support access is prohibited due to training 
operations of a classified or hazardous nature. 

Seduction Chaff—radar confusion reflectors, consisting of thin metallic strips, which are used to reflect 
electronic signals for confusion purposes.  A defensive electronic countermeasures system 
designed/intended to hide or obscure the launch platform from air-to-surface or surface-to-surface attack. 

Sensitive Habitats—areas of special importance to regional wildlife populations or protected species that 
have other important biological characteristics (for example, wintering habitats, nesting areas, and 
wetlands). 

Sensitive Receptor—an organism or population of organisms sensitive to alterations of some 
environmental factor (such as air quality or sound waves) that undergo specific effects when exposed to 
such alteration. 

Short-Term Public Exposure Guidance Level—an acceptable concentration for unpredicted, single, 
short-term, emergency exposure of the general public, as published by the National Research Council. 

Site—in archaeology, any location where human beings have altered the terrain or have discarded 
artifacts. 

Solid Waste—municipal waste products and construction and demolition materials; includes non-
recyclable materials with the exception of yard waste. 

Sonobuoy—hydrophones, or floating sensors, which acoustically score bomb drops during a training 
exercise from the sound where a bomb impacts the surface of the ocean. 

Sortie—a single operational training or RDT&E event conducted by one aircraft tin a range or operating 
area. A single aircraft sortie is one complete flight (i.e., one take-off and one final landing). 

Special Use Airspace—consists of several types of airspace used by the military to meet its particular 
needs.  Special use airspace consists of that airspace wherein activities must be confined because of their 
nature, or wherein limitations are imposed upon aircraft operations that are not a part of these activities, 
or both.  Special use airspace, except for Control Firing Areas, are chartered on instrument flight rules or 
visual flight rules charts and include hours of operation, altitudes, and the controlling agency. 

Species—a taxonomic category ranking immediately below a genus and including closely related, 
morphologically similar individuals which actually or potentially interbreed. 
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Specific Absorption Rate—the time rate at which radio frequency energy is absorbed per unit mass of 
material, usually measured in watts per kilogram (W/kg). 

Stakeholder—those people or organizations that are affected by or have the ability to influence the 
outcome of an issue. In general this includes regulators, the regulated entity, and the public. It also 
includes those individuals who meet the above criteria and do not have a formal or statutorily defined 
decision-making role. 

State Historic Preservation Officer (SHPO)—the official within each state, authorized by the state at 
the request of the Secretary of the Interior, to act as liaison for purposes of implementing the National 
Historic Preservation Act. 

State Jurisdictional Waters—sea areas within 3 nm of a state’s continental and island shoreline. 

Stationary Source—any building, structure, facility, installation, or other fixed source that emits any 
regulated air pollutant. 

Stormwater—runoff produced during storms, generally diverted by rain spouts and stormwater sewerage 
systems.  Stormwater has the potential to be polluted by such sources as yard trimmings and pesticides.  
A stormwater outfall refers to the mouth of a drain or sewer that channels this runoff. 

Subsistence Economy—a community, usually based on farming and/or fishing, that provides all or most 
of the basic goods required by its members for survival, usually without any significant surplus for sale. 

Subsistence—the traditional harvesting of natural resources for food, clothing, fuel, transportation, 
construction, art, crafts, sharing, and customary trade. 

Subspecies—a geographically defined grouping of local populations which differs taxonomically from 
similar subdivisions of species. 

Substrate—the layer of soil beneath the surface soil; the base upon which an organism lives. 

Sulfur Dioxide—a toxic gas that is produced when fossil fuels, such as coal and oil, are burned. 

Sustainable Range Management—management of an operational range in a manner that supports 
national security objectives, maintains the operational readiness of the Armed Forces, and ensures the 
long-term viability of operational ranges while protecting human health and the environment.  

Sustaining the Capability—maintaining necessary skills, readiness and abilities. 

Symbiotic—living in or on the host. 

System of Systems—all communications, electronic warfare, instrumentation, and systems linkage 
supporting the range/range complex. 

Taking—to harass, harm, pursue, hunt, shout, wound, kill, trap, capture, or collect, or attempt to engage 
in any such conduct.  Taking can involve harming the habitat of an endangered species. 

Targets—earthwork, materials, actual or simulated weapons platforms (tanks, aircraft, EW systems, 
vehicles, ships, etc.) comprising tactical target scenarios within the range/range complex impact areas.  
Could also include SEPTAR, AQM, BQM, MQM, etc. 

Tenant—a unit that has an Inter-Service Support Agreement with the host for use of the training areas 
and that maintains a permanent presence. 

Thermocline—a thin, narrow region in a thermally stratified body of water which separates warmer, 
oxygen-rich surface water from cold, oxygen-poor deep water and in which temperature decreases rapidly 
with depth.  In tropical latitudes, the thermocline is present as a permanent feature and is located 200 to 
1,000 feet below the surface. 
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Threatened Species—a plant or animal species likely to become endangered in the foreseeable future. 

Topography—the configuration of a surface including its relief and the position of its natural and man-
made features. 

Traditional Resources—prehistoric sites and artifacts, historic areas of occupation and events, historic 
and contemporary sacred areas, material used to produce implements and sacred objects, hunting and 
gathering areas, and other botanical, biological, and geographical resources of importance to 
contemporary groups. 

Transient—remaining a short time in a particular area. 

Troposphere—the atmosphere from ground level to an altitude of 6.2 to 9.3 miles (see stratosphere). 

Turbid—the condition of being thick, cloudy, or opaque as if with roiled sediment; muddy. 

Uncontrolled Airspace—airspace of defined dimensions in which no air traffic control services to either 
instrument flight rules or visual flight rules aircraft will be provided, other than possible traffic advisories 
when the air traffic control workload permits and radio communications can be established. 

Understory—a vegetal layer growing near the ground and beneath the canopy of a taller layer. 

Unique and Sensitive Habitats—areas of special importance to regional wildlife populations or 
protected species that have other important biological characteristics (for example, wintering habitats, 
nesting areas, and wetlands). 

Unsymmetrical Dimethyl Hydrazine (UDMH)—a liquid hypergolic propellant utilized as a missile fuel 
(as in the Lance); clear and colorless, UDMH has a sharp ammonia-like or fishy odor, is toxic when 
inhaled, absorbed through the skin, or taken internally.  It is dissolvable in water, but not sensitive to 
shock or friction; however, when in contact with IRFNA, or any other oxidizing material, spontaneous 
ignition occurs.  In addition, UDMH vapors greater than 2 percent in air can be detonated by electric 
spark or open flame. 

Upland—an area of land of higher elevation. 

Upwelling—the replenishing process of upward movement to the surface of marine often nutrient-rich 
lower waters (a boon to plankton growth), especially along some shores due to the offshore drift of 
surface water as from the action of winds and the Coriolis force.   

U.S. Territorial Waters—sea areas within 12 nm of the U.S. continental and island shoreline. 

Viewshed—total area seen within the cone of vision from a single observer position, or vantage point; a 
collection of viewpoints with optimal linear paths of visibility. 

Vista—a distant view through or along an avenue or opening. 

Visual Flight Rules (VFR)—rules that govern the procedures for conducting flight under visual 
conditions; used by pilots and controllers to indicate type of flight plan. 

Volatile Organic Compound (VOC)—one of a group of chemicals that react in the atmosphere with 
nitrogen oxides in the presence of heat and sunlight to form ozone; it does not include methane and other 
compounds determined by the Environmental Protection Agency to have negligible photochemical 
reactivity.  Examples of volatile organic compounds include gasoline fumes and oil-based paints. 

Warfare Mission—referring to one of the eight Primary Mission Areas (MIW, AMW, SUW, ASW, AW, 
STW, EC, NSW) as further broken down into sub-events (MCM, amphibious assault, GUNEX(S-S), 
TRACKEX(Sub), MISSILEX(A-A), BOMBEX(A-G), CHAFFEX, CSAR). 
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Warning Area—a designated airspace in which flights are not restricted but avoidance is advised during 
published times of use. 

Wastewater—water that has been previously utilized; sewage. 

Wetlands—lands or areas that either contain much soil moisture or are inundated by surface or 
groundwater with a frequency sufficient to support a prevalence of vegetative or aquatic life that requires 
saturated or seasonally saturated soil conditions for growth and reproduction.  Wetlands generally include 
such areas as bogs, marshes, mud and tidal flats, sloughs, river overflows, seeps, springs, or swamps. 

Wholly Inert—ordnance with no explosive, propellant, or pyrotechnic component (non-reactive); 
example: BDU-50, BDU-56 (both are non-reactive heavy-weights with no explosive charges). 

Yearly Average Day-Night Sound Level (DNL or Ldn)—utilized in evaluating long-term environmental 
impacts from noise, this is an annual mean of the day-night sound level. 

Zoning—the division of a municipality (or county) into districts for the purpose of regulating land use, 
types of buildings, required yards, necessary off-street parking, and other prerequisites to development. 
Zones are generally shown on a map, and the text of the zoning ordinance specifies requirements for each 
zoning category. 

Zooplankton—animals that drift with the ocean currents, with little ability to move through the water on 
their own, ranging from one-celled organisms to jellyfish up to 1.8 meters (6 feet) wide.  Zooplankton live 
in both surface and deep waters of the ocean; crustaceans make up about 70 percent.  While some float 
about freely throughout their lives, many spend only the early part of their lives as plankton. 
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CHAPTER 9 :LIST OF PREPARERS 
The following list identifies the Navy personnel that were primarily responsible for preparing this 
EIS/OEIS and associated documents: 
 
Swiader, J. Erin (NAVFAC Atlantic), Biologist 
 M.P.A, Old Dominion University 
 B.S., Virginia Polytechnic Institute & State University 
 Years of Experience: 7 

Responsibility: Navy Technical Representative 
 

Koussis, Christine (NAVFAC Atlantic), Environmental Scientist 
 M.E.N.V.S, Virginia Commonwealth University 
 B.S., Virginia Commonwealth University  
 Years of Experience:  2 
 Responsibility:  Navy Technical Representative  
 
Rees, Deanna (NAVFAC Atlantic) 
 B.S., Univertsity of Idaho, Wildlife Resources 

Years of Experience:  11 
Responsibility: Marine mammals; MMPA; ESA Section 7 Consultation 

 
Shoemaker, Mandy (NAVFAC Atlantic) 
 M.E.M. Duke University 
 B.S., University of California, Santa Cruz 

Years of Experience:  5 
Responsibility:  Explosive modeling; fish 

 
CDR Dominick G. Yacono, US Navy, Judge Advocate general’s Corps 
United States Fleet Forces Command, Deputy Fleet Judge Advocate Environmental 
 B.A. Economics, History and International Studies, American University, Washington DC 
 M.L.I.R., Michigan State University 
 J.D., The College of Law, Ohio State University 
 Years of Experience: 11 

Responsibility: Legal Reviewer, all sections 
 
The following list identifies in alphabetical order contractors that assisted in the preparation of the 
EIS/OEIS or associated documents: 
 
Bartlett, Matthew E. (Parsons), Environmental Scientist 
 B.S., Environmental Policy & Planning, Virginia Polytechnic Institute & State University 
 Years Experience: 4 

Responsibility: Public Health & Safety, Other Considerations, Appendix A, Appendix B 
 

Susan L. Bupp (Parsons), Cultural Resources Specialist 
 M.A., Anthropology, University of Wyoming, Laramie 
 B.A., Anthropology, Wichita State University, Kansas 
 Years of Experience:  32 
 Section: Cultural Resources 
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Buss, Steve (Parsons), Deputy Program Manager 
M.S., Physical Oceanography Naval Postgraduate School 
B.S., U.S. Naval Academy 
Years of Experience: 25 
Responsibility: Appendix D and E 

 
Butts, Jeffery (Parsons), Principal Scientist 

J.D., Catholic University 
M.U.R.P., Virginia Tech 
B.A.., University of Virginia 
Years of Experience: 15 
Responsibility: Noise, Air Quality, Appendix D, Appendix E, and Appendix H 

 
Campo, Joseph J. Ph.D., CEP (Parsons), Project Manager 
 Ph.D., Texas A&M University 

M.S., Mississippi State University 
B.S., Louisiana State University 

 Years of Experience: 25 
 Responsibility: EIS Project Manager Review 
 
Chan, Steffanie A. (ManTech SRS Technologies, Inc.), Terrestrial Biologist 

B.S., Biology, George Mason University 
B.B.A., International Business, Marymount University 

 Years of Experience: 11 
 Responsibility: Recreation, Transportation, Land Use, Regional Economy 
 
Collins, Mark A. (Parsons), Environmental Scientist 

B.S., Environmental Science, Ferrum College 
Years of Experience: 21 years 
Responsibility: Marine Communities, Marine Mammals, Sea Turtles, Fish and Essential Fish 
Habitat, Seabirds and Migratory Birds, BE and LOA reviewer 

 
Conklin, Colleen (Parsons), Project Manager, Environmental Scientist 

B.S., University of South Florida 
Years of Experience: 22 
Responsibility: Water Resources 

 
DeMartino, Dawn M. (Parsons), Senior Scientist 

B.S., Earth Systems Science, George Mason University 
Years of Experience: 10 
Responsibility:  Military Expended Materials 
 

Fagan, Meredith (Geo-Marine, Inc.), Sea Turtle Biologist 
            MS (Marine Science), Virginia Institute of Marine Science, College of William and Mary 
            BA, University of Virginia 
            Years of Experience: 5 
            Responsibility: BE, Sea Turtles 
 
Moore, Richard A. (Parsons) GISP GIS Analyst 

MA, University of Washington 
Years of Experience: 14 
Responsibility: GIS Figures 
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Glinski, Thomas H. MS (Q&S Engineering, Inc.), Senior Marine Ecologist 
M.S., B.A., Biology, San Diego State University 
Years of Experience: 25 years 
Responsibility: Essential Fish Habitat Assessment 

 
Gluch, Nora (Geo-Marine, Inc.), Marine Mammal Biologist 

MEM (Master of Environmental Management), Duke University 
BA, Grinnell College 
Years of Experience: 3 
Responsibility: BE, LOA, Marine Mammals 

 
Kaskey, Joseph B.  (Geo-Marine, Inc.), Fisheries Biologist 

M.S., Botany, Southern Illinois University 
B.A., Biological Sciences, Southern Illinois University 
Years of Experience: 30 
Responsibility: BE 

 
Keenan, Sherrie G. (Parsons), Sr. Technical Writer/Editor 

B.A., Journalism 
Years of Experience:  30 
Responsibility:  All 

 
Kull, Robert (Parsons), Senior Project Manager 

M.S., Biology, University of North Carolina 
B.A. Biology, University of the Pacific 
Years of Experience:  28 
Responsibility: EIS Project Manager 
 

Leslie, Conrad I. REA (Q&S Engineering, Inc.), President and CEO 
Marine Industrial Technology, California Maritime Academy 
Professional Certificate in Environmental Management, University of California, San Diego 
Years of Experience: 15 years 
Responsibility: Essential Fish Habitat Assessment 

 
Mitnik, Tammy Jo (ManTech SRS Technologies, Inc.), Project Manager 

M.B.A., Management, American InterContinental University 
B.S., Justice and Public Safety, Auburn University 
Years of Experience: 13 
Responsibility: Socioeconomic Sections 

 
O'Fallon, Aubrey (Parsons), GIS Specialist 

M.S., Earth Systems Science, George Mason University 
B.S., Earth Systems Science, George Mason University 
Years of Experience: 4 
Responsibility: GIS Figures (Sections 2 & 3) 

 
Palma, Karyn (ManTech SRS Technologies, Inc.), Technical Editor 

B.S. Environmental Studies, University of California, Santa Barbara 
Years of Experience: 14 
Responsibility: Bathymetry and Sediments, Socioeconomic Sections 
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Pitcher, John (ManTech SRS Technologies, Inc.), Director, ESD Business Ops 
M.B.A., Management, University of Virginia 
B.S., Chemical Engineering, Massachusetts Institute of Technology 

 Years of Experience: 19 
 Responsibility: Bathymetry and Sediments, Environmental Justice 
 
Quinn, Buffy (Parsons), PARCOMM/Principal GIS Specialist 

M.A., Geography, University of Denver 
B.S., Geography, University of Southern Mississippi 
Years of Experience: 17 
Responsibility: GIS Figures 
 

Rodriguez, Molly (ManTech SRS Technologies, Inc.), Geospatial Analyst 
BS: Geography, Pennsylvania State University 
Years of Experience: 3 
Responsibility: GIS Figures 

 
See, Jason H.  (Geo-Marine, Inc.), Department Manager, Marine Sciences 

Ph.D., Marine Sciences, Virginia Institute of Marine Science, College of William and Mary 
B.S., Zoology, Texas A&M University                               
Years of Experience:  9 
Responsibility: BE, LOA 

 
Stewart, Carol-Ann (Parsons), Technical Director 
 M.S., Engineering Management, George Washington University 

B.S., Mechanical Engineering, University of Nevada, Reno 
Years of Experience:  9 
Responsibility: QA reviewer for all sections 
 

Wolfson, Arthur A. PhD (Q&S Engineering, Inc.), Principal Scientist 
Ph.D., Scripps Institution of Oceanography, University of California, San Diego 
Years of Experience: 30 years 
Responsibility: Essential Fish Habitat Assessment 

 
Zickel, Michael J. (Geo-Marine, Inc.), Marine Scientist 

M.S., Marine Estuarine Environmental Science, University of Maryland-College Park 
B.S., Physics, College of William and Mary 
Years of Experience: 10 
Responsibility: BE 
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CHAPTER 10 : DISTRIBUTION LIST 
The individuals, agencies, and organizations listed below received a copy of the Virginia Capes Range 
Complex Draft Environmental Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS). 
Please note that not all states have a Clearinghouse.  For states not having a Clearinghouse, a copy of the 
VACAPES Range Complex Draft EIS/OEIS was sent to the most relevant state agency.  A list of 
stakeholders: individuals, agencies, and organizations that received notification of the availability of the 
VACAPES Range Complex Draft EIS/OEIS and the notice of public hearing are presented at the end of 
this section.   

STATE CLEARINGHOUSES OR APPROPRIATE STATE AGENCY  

Delaware Maryland 

Jennifer L. Carlson  
Associate Fiscal and Policy Analyst  
Office of Management and Budget  
Budget Development, Planning & Administration 
Haslet Armory, Third Floor 
122 William Penn Street 
Dover, Delaware 19901 

Linda C. Janey, J.D.  
Director, Maryland State Clearinghouse For 
Intergovernmental Assistance  
301 West Preston Street, Room 1104  
Baltimore, Maryland 21201-2305 

Virginia North Carolina 

David K. Paylor, Director 
Virginia Department of Environmental Quality 
629 East Main Street 
P.O. Box 1105 
Richmond, VA 23218 

Valerie McMillan 
State Environmental Review Clearinghouse 
NC Department of Administration 
1301 Mail Service Center 
Raleigh, NC 27699-1301 

FEDERAL AGENCIES 

U.S. Environmental Protection Agency  

US Environmental Protection Agency 
Office of Federal Activities 
EIS Filing Section 
Mail Code 2252-A, Room 7241 
Ariel Rios Building (South Oval Lobby) 
1200 Pennsylvania, NW 
Washington, DC 20460 

Bill Arguto  
NEPA Team LeaderOffice of Environmental 
Programs 
Environmental Assessment and Innovation 
Division 
US EPA Region III 
1650 Arch Street 
Philadelphia, PA 19103 

Robert Hargrove 
Office of Federal Activities 
NEPA Compliance Division 
1200 Pennsylvania Avenue NW 
South Oval Office 
RM 7239A (MC-2252A) 
Washington DC, 20460 

Stanley Meiburg  
Acting Regional Administrator 
US EPA Region IV 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street SW 
Atlanta, GA 30303 
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National Oceanic & Atmospheric Administration 

Craig Johnson 
NMFS Headquarters 
1315 East-West Highway  
Silver Spring, MD 20910 

Jolie Harrison 
NMFS Headquarters 
1315 East-West Highway 
Silver Spring, MD  20910 

U.S. Army Corps of Engineers 

LTG Robert L. Van Antwerp 
Commander 
US Army Corps of Engineers 
441 G Street Northwest 
Washington DC 20314-1000 

Colonel Dionysios Anninos  
District Engineer 
U.S. Army Corps of Engineers, Norfolk District 
CENAO 
Waterfield Building, 803 Front Street 
Norfolk, VA 23510 

Robert S. Pace, Chief, Planning Division 
U.S. Army Corps of Engineers, Baltimore 
CENAB-PL-E 
P.O. Box 1715 
Baltimore, MD 21203 

Mr. Coleman  Long  
Chief, Planning and Environmental Branch 
U.S.Army Corps of Engineers 
USAED, Wilmington 
P.O. Box 1890 
Wilmington, NC 28402-1890 

Department of Interior 

Dr. Willie Taylor 
Office of Environmental Policy and Compliance 
1849 C Street, NW (Mail Stop 2342) 
Washington DC, 20240 
Attn: Ms Loretta Sutton 

 

Marine Mammal Commission  

Dr. Robert Gisiner 
Scientific Program Director 
Marine Mammal Commission 
4340 East-West Highway, Room 905 
Bethesda, MD 20814 

Mr. Timothy  Ragen  
Executive Director 
Marine Mammal Commission 
4340 East-West Highway, Room 905 
Bethesda, MD 20814 

Appointed Councils 

Mr. Daniel T. Furlong 
Executive Director 
Mid-Atlantic Fishery Management Council 
Federal Building, Suite 2115 
300 S. New Street 
Dover, DE 19904 

Mr. Robert Mahood 
Executive Director 
South Atlantic Fishery Management Council 
4055 Faber Place Drive, Suite 201 
North Charleston, SC 29405 
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INFORMATION REPOSITORIES 

Ocean City Branch Library 
10003 Coastal Highway 
Ocean City, MD 21842 

Rehoboth Beach Public Library 
226 Rehoboth Avenue 
Rehoboth Beach, DE 
19971 

Wicomico Public Library 
122 South Division Street 
Salisbury, MD 21801 

Chincoteage Island Library 
4077 Main Street 
Chincoteague, VA 23336 

Virginia Beach Central Library 
4100 Virginia Beach Blvd 
Virginia Beach,VA 23452 

Kill Devil Hills Branch Library 
400 S. Mustian St 
Kill Devil Hills, NC 27948 

CONGRESSIONAL REPRESENTATIVES  

Delaware 

The Honorable Edward Kaufman 
US Senate 
G11 Dirksen Senate Office Building 
Washington, DC 20510 

The Honorable Thomas Carper 
US Senate 
513 Hart Senate Office Building 
Washington, DC 20510 

The Honorable Michael Castle 
US Congressman 
At Large, Deleware 
1233 Longworth House Office Building 
Washington, DC 20515 

 

Maryland 

The Honorable Barbara Mikulski 
US Senate 
503 Hart Senate Office Building 
Washington, DC 20510 

The Honorable Benjamin Cardin 
US Senate 
509 Hart Senate Office Building 
Washington, DC 20510 

The Honorable Frank M. Kratovil, Jr. 
US Congressman 
1st District, Maryland 
314 Cannon House Office Building 
Washington, DC 20515 

The Honorable C.A. Dutch Ruppersberger 
US Congressman 
2nd District, Maryland 
1730 Longworth House Office Building 
Washington, DC 20515 

The Honorable John Sarbanes 
US Congressman 
3rd District, Maryland 
426 Cannon House Office Building 
Washington, DC 20515 

The Honorable Steny H. Hoyer 
US Congressman 
5th District, Maryland 
1705 Longworth House Office Building 
Washington, DC 20515 

The Honorable Elijah E. Cummings 
US Congressman 
7th District, Maryland 
2235 Rayburn House Office Building 
Washington, DC 20515 
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Virginia 

The Honorable Jim Webb 
US Senate 
144 Russell Senate Office Building 
Washington DC 20510 

The Honorable John Warner 
US Senate 
225 Russell Senate Office Building 
Washington, DC 20510 

The Honorable Robert Wittman 
US Congressman 
1st District, Virginia 
1318 Longworth House Office Building 
Washington DC 20515 

The Honorable Glenn C Nye, III 
US Congressman 
2nd District, Virginia 
116 Cannon House Office Building 
Washington DC 20515 

The Honorable Robert C. Scott 
US Congressman 
3rd District, Virginia 
1201 Longworth House Office Building 
Washington DC 20515 

The Honorable James P. Moran 
US Congressman 
8th District, Virginia 
2239 Longworth House Office Building 
Washington DC 20515 

The Honorable Tom Davis 
US Congressman 
11th District, Virginia 
1248 Rayburn House Office Building 
Washington DC 20515 

 

North Carolina 

The Honorable Richard Burr 
US Senate 
217 Russell Senate Office Building 
Washington DC 20510 

The Honorable Kay Hagan 
US Senate 
B40A Dirksen Senate Office Building 
Washington DC 20510 

The Honorable G.K. Butterfield 
US Congressman 
1st District, North Carolina 
413 Cannon House Office Building 
Washington DC 20515 

The Honorable Walter B. Jones 
US Congressman 
3rd District, North Carolina 
2333 Rayburn House Office Building 
Washington DC 20515 

The Honorable Mike McIntyre 
US Congressman 
7th District, North Carolina 
2437 Rayburn House Office Building 
Washington DC 20515 
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STAKEHOLDER LIST 

Postcards were disseminated to individuals, agencies, and organizations listed below. The postcards acted 
as formal notification of the availability of the VACAPES Range Complex Draft EIS/OEIS and 
announcement of public hearings.  The notice of public hearing is presented after the listing of 
stakeholders.  At the end of this table is a list of private entities that attended the public hearings. 

STATE ELECTED OFFICIALS 

Delaware 

The Honorable Jack Markell 
Office of the Governor 
Tatnail Building 
William Penn Street, 2nd Floor 
Dover, DE 19901 

The Honorable Harris B. McDowell, III. 
Delaware Senate – 1st District 
PO Box 1401 
Dover, DE 19903 

The Honorable Margaret Rose Henry 
Delaware Senate – 2nd District 
PO Box 1401 
Dover, DE 19903 

The Honorable Robert Marshall  
Delaware Senate  
District 3 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Michael Katz  
Delaware Senate  
District 4 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Catherine L. Cloutier 
Delaware Senate – 5th District 
PO Box 1401 
Dover, DE 19903 

The Honorable Liane Sorenson  
Senate Minority Whip 
Delaware Senate  
District 6 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Patricia Blevins  
Senate Majority Whip 
Delaware Senate  
District 7 
P.O. Box 1401 
Dover, DE 19903 

The Honorable S. Quinton Johnson  
Delaware Senate  
District 8 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Karen Peterson  
Delaware Senate  
District 9 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Bethany Hall-Long  
Delaware Senate  
District 10 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Anthony DeLuca  
Senate Majority Leader 
Delaware Senate  
District 11 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Dorinda A. Conner 
Delaware Senate – 12th District 
PO Box 1401 
Dover, DE 19903 

The Honorable David McBride  
Delaware Senate  
District 13 
P.O. Box 1401 
Dover, DE 19903 
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The Honorable Bruce C. Ennis 
Delaware Senate – 14th District 
PO Box 1401 
Dover, DE 19903 

The Honorable Colin R.J. Bonini 
Delaware Senate – 16th District 
PO Box 1401 
Dover, DE 19903 

The Honorable Brian Bushweller 
Delaware Senate – 17th District 
PO Box 1401 
Dover, DE 19903 

The Honorable F. Gary Simpson 
Senate Minority Leader 
Delaware Senate – 18th District 
PO Box 1401 
Dover, DE 19903 

The Honorable Thurman Adams Jr. 
President Pro Tempore 
Delaware Senate  
District 19 
P.O. Box 1401 
Dover, DE 19903 

The Honorable George H. Bunting, Jr. 
Delaware Senate – 20th District 
PO Box 1401 
Dover, DE 19903 

The Honorable Robert Venables  
Delaware Senate  
District 21 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Dennis Williams  
Delaware House of Representatives  
Legislative District 1 
P.O. Box 1401 
Dover, DE 19903 

Representative Hazel D. Plant 
Delaware House – 2nd District 
PO Box 1401 
Dover, DE 19903 

The Honorable Helene Keeley  
House Minority Whip 
Delaware House of Representatives  
Legislative District 3 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Gerald Brady  
Delaware House of Representatives  
Legislative District 4 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Melanie Marshall  
Delaware House of Representatives  
Legislative District 5 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Bryon Short  
Delaware House of Representatives  
Legislative District 7 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Bethany Hall-Long  
Delaware House of Representatives  
Legislative District 8 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Deborah Hudson  
Delaware House of Representatives  
Legislative District 12 
P.O. Box 1401 
Dover, DE 19903 

The Honorable John Mitchell  
Delaware House of Representatives  
Legislative District 13 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Terry Spence 
Speaker of the House 
Delaware House of Representatives  
Legislative District 18 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Robert Gilligan  
House Minority Leader 
Delaware House of Representatives  
Legislative District 19 
P.O. Box 1401 
Dover, DE 19903 
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The Honorable Nick Manolakos  
Delaware House of Representatives  
Legislative District 20 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Michael Ramone  
Delaware House of Representatives  
Legislative District 21 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Joseph Miro  
Delaware House of Representatives  
Legislative District 22 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Teresa Schooley  
Delaware House of Representatives  
Legislative District 23 
P.O. Box 1401 
Dover, DE 19903 

The Honorable William Oberle  
Delaware House of Representatives  
Legislative District 24 
P.O. Box 1401 
Dover, DE 19903 

The Honorable John Kowalko  
Delaware House of Representatives  
Legislative District 25 
P.O. Box 1401 
Dover, DE 19903 

The Honorable John Viola  
Delaware House of Representatives  
Legislative District 26 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Earl Jaques, Jr.  
Delaware House of Representatives  
Legislative District 27 
P.O. Box 1401 
Dover, DE 19903 

The Honorable William Carson  
Delaware House of Representatives  
Legislative District 28 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Pamela Thornburg  
Delaware House of Representatives  
Legislative District 29 
P.O. Box 1401 
Dover, DE 19903 

The Honorable William Outten  
Delaware House of Representatives  
Legislative District 30 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Darryl Scott  
Delaware House of Representatives  
Legislative District 31 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Donald Blakey  
Delaware House of Representatives  
Legislative District 34 
P.O. Box 1401 
Dover, DE 19903 

The Honorable David Wilson  
Delaware House of Representatives  
Legislative District 35 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Daniel Short  
Delaware House of Representatives  
Legislative District 39 
P.O. Box 1401 
Dover, DE 19903 

The Honorable Clifford Lee  
House Majority Whip 
Delaware House of Representatives  
Legislative District 40 
P.O. Box 1401 
Dover, DE 19903 

Representative John C. Atkins 
Delaware House – 41st District 
PO Box 1401 
Dover, DE 19903 

Representative Richard C. Cathcart 
House Majority Leader 
Delaware House – 9th District 
PO Box 1401 
Dover, DE 19903 
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Representative Thomas Kovach 
Delaware House – 6th District 
PO Box 1401 
Dover, DE 19903 

Representative Dennis Williams 
Delaware House – 10th District 
PO Box 1401 
Dover, DE 19903 

Representative Gregory F. Lavalle 
Delaware House – 11th District 
PO Box 1401 
Dover, DE 19903 

Representative Peter C. Swartzkopf 
Delaware House – 14th District 
PO Box 1401 
Dover, DE 19903 

Representative Valerie Longhurst 
House Majority Whip 
Delaware House – 15th District 
PO Box 1401 
Dover, DE 19903 

Representative James Johnson 
Delaware House – 16th District 
PO Box 1401 
Dover, DE 19903 

Representative Michael P. Mulrooney 
Delaware House – 17th District 
PO Box 1401 
Dover, DE 19903 

Representative William Carson 
Delaware House – 28th District 
PO Box 1401 
Dover, DE 19903 

Representative E. Bradford Bennett 
Delaware House – 32nd District 
PO Box 1401 
Dover, DE 19903 

Representative Robert Walls 
Delaware House – 33rd District 
PO Box 1401 
Dover, DE 19903 

Representative V. George Carey 
Delaware House – 36th District 
PO Box 1401 
Dover, DE 19903 

Representative Joseph W. Booth 
Delaware House – 37th District 
PO Box 1401 
Dover, DE 19903 

Representative Gerald W. Hocker 
Delaware House – 38th District 
PO Box 1401 
Dover, DE 19903 

 

Maryland 

Governor Martin O’Malley 
Office of the Governor 
100 State Circle 
Annapolis, MD 21401 

The Honorable Brian E. Frosh  
Maryland State Senate 
District 16 
2E Miller Office Bldg. 
Annapolis, MD 21401 

Representative James E. Mathia, Jr. 
Maryland House, 38th B District 
House Office Building, Room 307 
6 Bladen Street 
Annapolis, MD 21401 

The Honorable J. Lowell Stoltzfus 
Maryland Senate, 38th District 
James Senate Office Building, Room 323 
11 Bladen Street 
Annapolis, MD 21401 

Representative Norman H. Conway 
Maryland House, 38th B District 
House Office Building, Room 121 
6 Bladen Street 
Annapolis, MD 21401 

The Honorable Larry E. Haines  
Maryland Senate, 5th District 
James Senate Office Building, Room 316 
110 College Avenue 
Annapolis, MD 21401 
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The Honorable Alex X. Mooney  
Maryland Senate, 3rd District 
James Senate Office Building, Room 402 
110 College Avenue 
Annapolis, MD 21401 

The Honorable Donald F. Munson  
Maryland Senate, 2nd District 
James Senate Office Building, Room 401 
110 College Avenue 
Annapolis, MD 21401 

The Honorable George C. Edwards  
Maryland Senate, 1st District 
James Senate Office Building, Room 323 
110 College Avenue 
Annapolis, MD 21401 

The Honorable James W. Hubbard  
Maryland House, District 23A 
208 Lowe House Office Bldg. 
Annapolis, MD 21401 

The Honorable Michael H. Weir Jr. 
Maryland House, District 6 
Lowe House Office Bldg., Room 307 
Annapolis, MD 21401 

The Honorable Galen R. Clagett  
Maryland House, District 3A 
Lowe House Office Building, Room 410A 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Wendell R. Beitzel  
Maryland House, District 1A 
Lowe House Office Building, Room 320 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Kevin  Kelly  
Maryland House,District 1B 
Lowe House Office Building, Room 320 
84 College Avenue 
Annapolis, MD 21401 

The Honorable LeRoy E. Myers  
Maryland House, District 1C 
Lowe House Office Building, Room 320 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Andrew A. Serafini  
Maryland House, District 2A 
Lowe House Office Building, Room 321 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Christopher B. Shank  
Maryland House, District 2B 
Lowe House Office Building, Room 302 
84 College Avenue 
Annapolis, MD 21401 

The Honorable John P. Donoghue  
Maryland House, District 2C 
Lowe House Office Building, Room 151 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Sue C. Hecht  
Maryland House, District 3A 
Lowe House Office Building, Room 324 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Richard B. Weldon  
Maryland House, District 3B 
Lowe House Office Building, Room 324 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Tanya Thornton Shewell  
Maryland House, District 5A 
Lowe House Office Building, Room 322 
84 College Avenue 
Annapolis, MD 21401 

The Honorable Nancy R. Stocksdale  
Maryland House, District 5A 
Lowe House Office Building, Room 322 
84 College Avenue 
Annapolis, MD 21401 

The Honorable A. Wade Kach  
Maryland House, District 5B 
Lowe House Office Building, Room 308 
84 College Avenue 
Annapolis, MD 21401 
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Virginia 

Governor Tim Kaine 
Office of the Governor 
Patrick Henry Building, 3rd Floor 
111 East Broad Street 
Richmond, VA 23219 

Mr. Scott L. Lingamfelter  
Virginia Delegate—District 31 
General Assembly Building 
P.O.Box 406 
Richmond, VA 23218 

Delegate Lynwood W. Lewis, Jr. 
Virginia Delegate – 100th District 
PO Box 406 
Richmond, VA 23218 

The Honorable John C. Miller  
Senate of Virginia—District 1 
P.O. Box 396 
Richmond, VA 23218 

The Honorable Mamie E. Locke 
Virginia Senate – 2nd District 
PO Box 396 
Richmond, VA 23218 

The Honorable Thomas K. Norment, Jr. 
Virginia Senate – 3rd District 
PO Box 396 
Richmond, VA 23218 

The Honorable Yvonne B. Miller 
Virginia Senate – 5th District 
PO Box 396 
Richmond, VA 23218 

The Honorable Ralph S. Northam  
Senate of Virginia—District 6 
P.O. Box 396 
Richmond, VA 23218 

The Honorable Frank W. Wagner 
Virginia Senate – 7th District 
PO Box 396 
Richmond, VA 23218 

The Honorable Patricia S. Ticer 
Virginia Senate – 30th District 
PO Box 396 
Richmond, VA 23218 

The Honorable Mary Margaret Whipple 
Virginia Senate – 31st District 
PO Box 396 
Richmond, VA 23218 

Delegate Barry Knight 
Virginia Delegate – 81st District 
PO Box 406 
Richmond, VA 23218 

Mr. John A. Cosgrove  
Virginia Delegate—District 78 
General Assembly Building 
P.O.Box 406 
Richmond, VA 23218 

The Honorable Emmett W. Hangar Jr. 
Senate of Virginia—District 24 
District 24 
P.O. Box 396 
Richmond, VA 23218 

The Honorable Albert C. Pollard Jr. 
Virginia Delegate - District 99 
General Assembly Building, P.O. Box 406 
Richmond, VA 23218 

 

North Carolina 

Governor Beverly Perdue 
Office of the Governor 
20301 Mail Service Center 
Raleigh, NC 27699 

The Honorable Marc Basnight 
North Carolina Senate – 1st District 
Legislative Office Building, Room 2007 
Raleigh, NC 27601 

The Honorable Harry Brown 
North Carolina Senate – 6th District 
Legislative Office Building, Room 515 
Raleigh, NC 27603 

The Honorable Jean Preston 
North Carolina Senate – 2nd District 
Legislative Office Building, Room 1121 
Raleigh, NC 27603 
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The Honorable R.C. Soles, Jr. 
North Carolina Senate – 8th District 
Legislative Office Building, Room 2022 
Raleigh, NC 27601 

The Honorable Julia Boseman 
North Carolina Senate – 9th District 
Legislative Office Building, Room 309 
Raleigh, NC 27603 

Representative Bill Owens 
North Carolina House – 1st District 
Legislative Office Building, Room 635 
Raleigh, NC 27603 

Representative Timothy L. Spear 
North Carolina House – 2nd District 
Legislative Office Building, Room 402 
Raleigh, NC 27603 

The Honorable Annie W. Mobley 
North Carolina House – 5th District 
300 N. Salisbury Street, Room 638 
638 Legislative Office Building 
Raleigh, NC 27603-5925 

The Honorable Russell E. Tucker 
North Carolina House – 4th District 
Legislative Office Building, Room 416B 
Raleigh, NC 27603-5925 

The Honorable Alice Graham Underhill 
North Carolina House – 3rd District 
Legislative Building, Room 1206 
Raleigh, NC 27601-1096 

The Honorable William L. Wainwright 
North Carolina House – 12th District 
Legislative Office Building, Room 301F 
Raleigh, NC 27603-5925 

The Honorable Sandra Spaulding Hughes 
North Carolina House – 18th District 
300 N. Salisbury Street, Room 537  
Raleigh, NC 27603-5925 

The Honorable Dewey L. Hill 
North Carolina House – 20th District 
Legislative Building, Room 1309 
Raleigh, NC 27601-1096 

The Honorable Arthur  Williams 
North Carolina House – 6th District 
Legislative Office Building, Room 637 
Raleigh, NC 27603-5925 

The Honorable Ed  Jones 
North Carolina Senate – 4th District 
Legislative Office Building, Room 623 
Raleigh, NC 27603-5925 

Representative Pat McElraft 
North Carolina House – 13th District 
Legislative Office Building, Room 603 
Raleigh, NC 27603 

Representative George G. Cleveland 
North Carolina House – 14th District 
Legislative Office Building, Room 504 
Raleigh, NC 27603 

Representative W. Robert Grady 
North Carolina House – 15th District 
Legislative Office Building, Room 302 
Raleigh, NC 27603 

Representative Carolyn H. Justice 
North Carolina House – 16th District 
Legislative Office Building, Room 306A3 
Raleigh, NC 27603 

Representative Bonner L. Stiller 
North Carolina House – 17th District 
Legislative  Office Building, Room 306A2 
Raleigh, NC 27603 

Representative Daniel F. McComas 
North Carolina House – 19th District 
Legislative Office Building, Room 506 
Raleigh, NC 27603 

Representative Paul Stam 
North Carolina House – 37th District 
Legislative Office Building, Room 613 
Raleigh, NC 27601 

Representative Joe Hackney 
North Carolina House – 54th District 
Legislative Office Building, Room 2304 
Raleigh, NC 27601 

The Honorable Hugh Holliman 
North Carolina House – 81st District 
Legislative Office Building, Room 2301 
Raleigh, NC 27601 
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CITY OFFICIALS 

Virginia 

The Honorable Paul Fraim 
Mayor of Norfolk 
1109 City Hall Building 
810 Union Street 
Norfolk, VA 23510 

The Honorable William D. Sessoms, Jr.   
Mayor of Virginia Beach 
City Manager's Office; Municipal Center, 
BLDG 1 
2401 Courthouse Drive 
Virginia Beach, VA 23456 

The Honorable John Tarr 
Mayor of  Chincoteague 
6150 Community Drive 
Chincoteague Island, VA 23336 

Mr. Steven B. Miner 
County Administrator, Accomack County 
23296 Courthouse Ave, Suite 203 
P.O. Box 388 
Accomack, VA 23301 

North Carolina 

The Honorable Gerald Jones, Jr. 
Mayor of Morehead City 
Town of Morehead City 
706 Arendell Street 
Morehead City, NC 28557 

Mr. John Langdon 
Carteret County Manager 
302 Courthouse Square 
Beaufort, NC 28516 

The Honorable Renee  Cahoon  
Mayor of Nags Head 
P.O. Box 714 
Nags Head, NC 27959 

Mr. Rick Benton 
County Manager, Pender County 
P.O. Box 661 
Burgaw, NC 28425 

Maryland 

The Honorable Richard W. Meehan  
Mayor of Ocean City 
301 Baltimore Ave. 
Ocean City, MD 21842 

 

FEDERAL AGENCIES 

U.S. Department of the Interior 

Mr. H. Dale Hall 
Director 
US Fish and Wildlife Service 
1849 C Street, NW 
Washington, DC 20240 

Mr. Sam Hamilton 
Director, Southeast Region 
US Fish and Wildlife Service 
1875 Century Blvd., Suite 400 
Atlanta, GA 30345 

Mr. John  Wolflin  
US Fish and Wildlife Service 
Chesapeake Bay Field Office 
Chesapeake Bay Program 
177 Admiral Cochrane Drive 
Annapolis, MD 21401 

Ms. Karen  Mayne  
US Fish and Wildlife Service 
Virginia Field Office 
6669 Short Lane 
Gloucester, VA 23061 
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Mr. Jared  Brandwein  
US Fish and Wildlife Service 
Back Bay National Wildlife Refuge 
4005 Sandpiper Road 
Virginia Beach, VA 23456 

Ms. Sue  Rice  
US Fish and Wildlife Service 
Chincoteague National Wildlife Refuge 
P.O. Box 62 
Chincoteague Island, VA 23310 

Ms. Susan  Rice  
US Fish and Wildlife Service 
Eastern Shore and Fisherman Island National 
Wildlife Refuge 
Fisherman Island National Wildlife Refuge 
5003 Hallet Circle 
Cape Charles, VA 23310-9725 

Mr. Gregory J. Weiler  
US Fish and Wildlife Service 
Mason Neck, Featherstone and Occoquan 
Bay  National Wildlife Refuges 
14344 Jefferson Davis Highway 
Woodbridge, VA 22191 

Mr. Mike  Bryant  
US Fish and Wildlife Service 
Alligator River and Pea Island National Wildlife 
Refuges 
P.O. Box 1969 
Manteo, NC 27954 

Mr. Mike  Hoff  
US Fish and Wildlife Service 
Mackay Island and Currituck National 
Wildlife Refuges 
P.O. Box 39 
Knotts Island, NC 27950 

Mr. Bruce  Freske  
US Fish and Wildlife Service 
Mattamuskeet, Cedar Island and Swan Quarter 
National Wildlife Refuge 
38 Mattamuskeet Road 
Swan Quarter, NC 27885 

Mr. Howard A. Phillips  
US Fish and Wildlife Service 
Pocosin Lakes National Wildlife Refuge 
PO Box 329 
Columbia, NC 27925 
 

Mr. Stephen C. Jackson  
US Fish and Wildlife Service 
Edenton National Fish Hatchery 
1102 West Queen Street 
Edenton, NC 27932 

 

National Aeronautics and Space Administration (NASA) 

CPO M. L. Zapawa    
NASA Wallops Flight Facility 
337 Skeeter Lane 
Wallops Island, VA 23337 
 

Joshua A. Bundick  
NASA, Goddard Space Flight Center 
Wallops Environmental Office, Code 
250W 
Bldg F-160, Rm W160 
Wallops Island, VA 23337 

Walter D. Cruickshank 
Acting Director 
Minerals Management Service 
1849 C Street, NW 
Washington, DC 20240 

Shari B. Silbert  
NEPA and Natural Resource Programs 
NASA WFF, Environmental Office 
Bldg F-160, Rm C165 
Wallops Island, VA 23337 
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Department of Commerce 

Ms. Patricia Kurkul 
Regional Administrator, Northeast Regional 
Office 
National Oceanic & Atmospheric 
Administration 
National Marine Fisheries  
One Blackburn Drive 
Gloucester, MA 01930 

Dr. Roy E. Crabtree 
Regional Administrator, Southeast 
Regional Office 
National Oceanic & Atmospheric 
Administration 
NOAA Fisheries 
263 13th Avenue, South 
St. Petersburg, FL 33701 

Mr. Jim Lecky 
Director 
NOAA Fisheries Service 
Office of Protected Resources 
1315 East West Highway 
Silver Spring, MD 20910 

Dr. James W. Balsiger  
Assistant Administrator 
NOAA Fisheries Service 
1315 East West Highway, SSMC3 
Silver Spring, MD 20910 

Mr. Ford  Cross  
Director 
NOAA Fisheries Service 
P.O. Box 570 
Beaufort, NC 

Mr. Karen  Kohanowich  
Director 
NOAA Fisheries Service 
Office of Habitat Conservation 
1315 East West Highway 
Silver Spring, MD 20910 

Mr. Lowell  Bahner   
Special Assistant to the Director 
National Oceanic and Atmospheric 
Administration 
Office of Habitat Conservation 
410 Severn Avenue, Suite 107A 
Annapolis, MD 21403 

Ms. Maggie  Kerchner  
Chesapeake Bay Program 
National Oceanic and Atmospheric 
Administration 
410 Severn Avenue, Suite 107A 
Annapolis, MD 21403 

Mr. John O'Shea  
Executive Director 
Atlantic States Marine Fisheries Commission 
1444 Eye Street NW, 6th Floor 
Washington, D.C. 20005 

David Alberg, Sanctuary Superintendent 
NOAA, National Ocean Service 
Monitor National Marine Sanctuary 
100 Museum Drive 
Newport News, VA 23606 

Mr. Peyton  Robertson  
Chesapeake Bay Program 
National Oceanic and Atmospheric 
Administration 
410 Severn Avenue 
Annapolis, MD 21403 
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U.S. Department of Transportation 

Admiral Thad W. Allen 
Commandant (G-MWV) 
US Coast Guard – Headquarters 
2100 Second Street, SW 
Washington, DC 20593 

Rear Admiral Fred Rosa 
US Coast Guard – 5th District 
431 Crawford Street 
Portsmouth, VA 23704 

Ms. Shelley Meyer Sylivant   
Naval Surface Warfare Center (NSWC) 
2202 Cambridge Downs Drive 
Morehead City, NC 28557 

 

Native Americans 

The Honorable Natalie  Proctor  
Chairman, American Indian Cultural Center 
Cedarville Band of Piscataway Indians, 
American Indian Cultural Center 
16816 Country Lane 
Waldorf, MD 20601 

The Honorable Mervin  Savoy  
Chairman, Piscataway Conoy Confederacy 
and Subtribes 
P.O. Box 1484 
LaPlata, MD 20646 

The Honorable Misty Dawn  Thomas  
Chairman, Ani-Stohini/Unami Nation 
P.O. Box 979 
Fries, VA 24330 

Chief Stephen  Adkins  
Chickahominy Indian Tribe 
8200 Lott Cary Road 
Providence Forge, VA 23140 

Eastern Chickahominy Indian Tribe, Eastern 
Division 
c/o Chief Gene Adkins 
3120 Mt. Pleasant Rd. 
Providence Forge, VA 23140 

Chief Barry W. Bass  
Nansemond Indian Tribe 
P.O. Box 2515 
Suffolk, VA 23432 

Chief Anne  Richardson  
Rappahonnock Tribe 
5036 Indian Neck Road 
Indian Neck, VA 23148 

Chief William  Miles  
Pamunkey Indian Tribe 
Route 1, Box 2220 
King William, VA 23086 

Chief Carl Lone Eagle Custalow  
Mattaponi Tribe 
1467 Mattaponi Reservation Circle 
West Point, VA 23181 

Chief Kenneth  Adams  
Upper Mattaponi Tribe 
13383 King William Road 
King William, VA 23086 
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STATE AGENCIES  

Delaware 

Mr. David Small 
Acting Secretary 
Department of Natural Resources & 
Environmental Control 
89 Kings Highway 
Dover, DE 19901 

Mr. Roy Miller 
Environmental Program Administrator - 
Fisheries 
DE Department of Natural Resources & 
Environmental Control 
Soil and Water Coastal Management 
Program 
89 Kings Highway 
Dover, DE 19901 

The Honorable Ed Key  
Secretary of Department of Agriculture 
2320 South DuPont Highway 
Dover, DE 19901 

Mr. Timothy Slavin    
Director 
Delaware Division of Historical and 
Cultural Affairs 
21 The Green 
Dover, DE 19901 

Mr. Alan Levin 
Director 
Delaware Economic Development Office 
99 Kings Highway 
Dover, DE 19901 

Mr. Paul Bauernschmidt    
Director 
Delaware Heritage Commission 
121 Duke of York Street, Suite 206 
Dover, DE 19901 

Mr. F. Michael Parkowski  
Chairperson, Delaware Commissioners 
Delaware River and Bay Authority 
P.O. Box 71 
New Castle, DE 19720 

 

Maryland 

Mr. John R. Griffin 
Secretary 
Department of Natural Resources 
Tawes State Office Building 
580 Taylor Avenue 
Annapolis, MD 21401 

Ms. Shari T. Wilson 
Secretary 
Department of Environment 
Montgomery Park Business Center 
1800 Washington Blvd. 
Baltimore, MD 21230 

Mr. Christian Johansonn 
Secretary 
Maryland Department of Business and 
Economic Development 
217 East Redwood Street 
Baltimore, MD 21202 

Mr. Frank W. Dawson 
Acting Asst. Secretary, Chesapeake Bay 
Program 
MD Department of Natural Resources 
Tawes State Office Bldg., D-2 
Annapolis, MD 21401 

Mr. Robert C. Brennan 
Executive Director 
Maryland Economic Development Corporation 
100 North Charles Street, 6th Floor 
Baltimore, MD 21201 

Mr. James M. Harkins 
Director 
Maryland Environmental Service 
259 Najoles Road 
Millersville, MD 21108 
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Mr. Roger Richardson 
Secretary 
MD Department of Agriculture 
50 Harry S. Truman Parkway 
Annapolis, MD 21401 

Mr. Matt  Fleming 
MD Department of Natural Resources 
Tawes State Office Bldg., E-2 
Annapolis, MD 21401 

MAJ. GEN. Bruce F. Tuxill 
Adjutant General 
Maryland National Guard 
5th Regiment Armory 
29th Division Street 
Baltimore, MD 21201 

Ms. Noreen L. Eberly 
Seafood Marketing Advisory Commission 
Maryland Department of Agriculture  
Aquaculture Development and Seafood 
Marketing Program  
50 Harry S. Truman Parkway  
Annapolis, MD 21401 

Mr. Bernie Fowler  
Maryland Citizen Representative 
Chesapeake Bay Commission 
P.O.Box 459 
Prince Frederick, MD 20678 

Mr. William C. Baker  
President 
Chesapeake Bay Foundation 
Phillip Merrill Environmental Center 
6 Herndon Avenue 
Annapolis, MD 21403 

Mr. Jeffrey L. Lape  
Director 
Chesapeake Bay Program Office 
410 Severn Ave.,Suite 109 
Annapolis, MD 21402 

Mr. Russell Brinsfield 
Executive Director 
Chesapeake Bay Trust 
60 West Street, Suite 405 
Annapolis, MD 21401 

Noreen L. Eberly 
Maryland Seafood Marketing and Aquaculture 
Development 
Department of Agriculture 
50 Harry S. Truman Parkway 
Annapolis, MD 21401 

Ms. Ann V. Pesiri Swanson  
Executive Director 
Chesapeake Bay Commission 
60 West Street, Suite 406 
Annapolis, MD 21401 

Virginia 

Mr. Steven G. Bowman 
Commissioner 
Marine Resources Commission 
2600 Washington Avenue, 3rd Floor 
Newport News, VA 23607 

Ms. Ellie Irons 
Program Manager 
Office of Environmental Impact Review 
VA Department of Environmental Quality 
629 East Main Street, Suite 901 
PO Box 10009 
Richmond, VA 23240 

Mr. Daniel Timberlake 
Director 
Department of Planning & Budget 
Patrick Henry Executive Office Building 
1111 East Broad Street, Room 5040 
Richmond, VA 23219 

Mr. Bill  Hayden  
Virginia Department of Environmental 
Quality 
629 East Main Street 
P.O. Box 1105 
Richmond, VA 23240 
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Mr. Carl E. Garrison, III. 
State Forester 
Department of Forestry 
900 Natural Resources Drive, Suite 800 
Charlottesville, VA 22903 

Mr. Jerry Bridges 
Executive Director 
Virginia Port Authority 
600 World Trade Center 
Norfolk, VA 23510 

Ms. Kathleen Kilpatrick 
Director 
Department of Historic Resources 
2801 Kensington Avenue 
Richmond, VA 23221 

Mr. W. Bob Duncan 
Executive Director 
Department of Game & Inland Fisheries 
4010 West Broad Street 
Richmond, VA 23230 

Major General Robert B. Newman, Jr. 
Adjutant General 
Department of Military Affairs 
VA National Guard 
202 North 9th Street, 4th Floor 
Richmond, VA 23219 

J.T. Holland  
Chairman 
Potomac River Fisheries Commission 
222 Taylor Street, P.O. Box 9 
Colonial Beach, VA 22443 
 

The Honorable C.T.  Hill  
Chairman 
Department of Game and Inland Fisheries 
4010 West Broad Street 
Richmond, VA 23230 

Claude A. Williams  
Adjutant General 
Department of Military Affairs 
Virginia National Guard 
Fort Pickett 
Blackstone, VA 23824 

The Honorable Robert S. Bloxom  
Secretary of Agriculture and Forestry 
Patrick Henry Building, 4th Floor 
1111 East Broad Street 
Richmond, VA 23219 

The Honorable L. Preston Bryant Jr. 
Secretary of Department of Natural 
Resources 
Patrick Henry Building 
1111 East Broad Street 
Richmond, VA 23219 

Mr. Jack E. Frye   
Director, Soil and Water Conservation Division 
VA Department of Conservation and Recreation 
203 Governor Street, Suite 206 
Richmond, VA 23219 

Mr. Jeff  Corbin  
Assistant Secretary 
VA Department of Natural Resources 
Richmond, VA 23218 

Mr. Carl  Hershner  
VA Institute of Marine Science 
Route 1208 Greate Road, P.O.Box 1346 
Gloucester Point, VA 23062 

Joseph H. Maroon  
Director 
Virginia Department of Conservation and 
Recreation 
203 Governor Street, Suite 213 
Richmond, VA 23219 

John Wells  
Director, Virginia Institute of Marine Science 
College of William and Mary 
P.O. Box 1346 
Gloucester Point, VA 23062 

Ms. Suzan Bulbulkaya  
Virginia Director 
Chesapeake Bay Commission 
502B General Assembly Building 
P.O. Box 406 
Richmond, VA 23218 
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Dr. Sheryl Bailey  
Executive Director, Virginia Resources 
Authority 
707 East Main, Suite 1350 
Richmond, VA 23219 
 

Demetrios Peratsakis  
Executive Director 
Western Tidewater Community Services 
Board 
5268 Godwin Blvd. 
Suffolk, VA 23434 

Ms. Irvine B. Hill  
Virginia Citizen Representative 
Chesapeake Bay Commission 
215 Brooke Avenue, #805 Harbour Place 
Norfolk, VA 23510 
 

 

North Carolina 

Dee Freeman 
Secretary 
North Carolina Department of Environmental & 
Natural Resources 
1601 Mail Service Center 
Raleigh, NC 27699 

Mr. Reuben Young 
Secretary 
NC Department of Crime Control & Public 
Safety 
4701 Mail Service Center 
Raleigh, NC 27699 

Ms. Linda Carlisle 
Secretary 
NC Department of Cultural Resources 
109 East Jones Street 
4601 Mail Service Center 
Raleigh, NC 27699 

Mr. Gordon Myers 
Executive Director 
NC Wildlife Resources Commission 
1701 Mail Service Center 
Raleigh, NC 27699 

Mr. Wes Seegars 
Chairman 
NC Wildlife Resources Commission 
PO Box 1756 
Goldsboro, NC 27533 

Southern Environmental Law Center 
(SELC) 
Ms. Anna Davis 
200 W. Franklin Street, Suite 330 
Chapel Hill, NC 27516 

Charlan Owens 
North Carolina Department of Environment and 
Natural Resources 
Division of Coastal Management 
1367 US 17 South 
Elizabeth City, NC 27909 

Mr. Steven H. Everhart 
NC Wildlife Resources Commission 
127 Cardinal Drive 
Wilmington, NC 28405 
 

ORGANIZATIONS  

Southern Environmental Law Center (SELC) 
Ms. Michele Nowlin  
200 W. Franklin St., Suite 300 
Chapel Hill, NC 27516 

Pender Watch & Conservancy 
Mr. Jack Spruill 
1836 Corcus Ferry Road 
Hampstead, NC 28443 

The Humane Society of the United States Ms. 
Naomi Rose, PhD, marine mammal scientist 
2100 L. Street, NW 
Washington, DC 20037 

Marine Acoustics, Inc. 
Ms. Kimberly Skrupky 
4100 Fairfax Drive, Suite 730 
Arlington, VA 22203 
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North Carolina Coastal Federation 
Ms. Christine Miller 
813 S. Yaupon Terrace 
Morehead City, NC 28557 

Save the Whales 
Rick, Pam, Victoria, & Veronica Arma 
113 Holman Road 
Williamsburg, VA 231850 

Carteret County Crossroads 
P.O. Box 155 
Beaufort, NC 28443 

Neuse River Foundation 
220 S. Front Street 
New Bern, NC 28560 

Pamlico-Tar River Foundation 
P.O. Box 1854 
Washington, NC 27889 

Sierra Club of North Carolina 
Capital Group 
P.O. Box 6076 
Raleigh, NC 27628 

Environmental Defense 
4000 Westchase Boulevard 
Suite 510 
Raleigh, NC 27607 

Carteret Fisherman Association 
652 Seashore 
Atlantic, NC 28511 

NC Wildlife Resources 
Wendy Cluse 
211 Virginia Avenue 
Morehead City, NC 28557 

NEEF 
Richard Bierly 
213 Brandywine Park Drive 
Morehead City, NC 28557 

Individuals (Public Scoping Meeting Attendees) 

Mr. Donald Bosch 
Cambridge, MD  

Mr. William C. Dennison 
Cambridge, MD 

Mr. William M. Dryden 
Salisbury, MD 

Mr. Jim Eaton 
Salisbury, MD 

Ms. Kelly Griffin 
Greenbackville, VA 

Mr. Murray Barkley 
Chincoteague, VA 

Ms. Dawn Joyce 
Atlantic, VA 

Mr. Frank Joyce 
Atlantic, VA 

Mr. Arch Walpole 
Virginia Beach, VA  

Mr. Jim Dawson 
Chincoteague, VA 

Mr. Larry McMurry 
Chincoteague, VA 

Mr. Raymond Rosenberger 
Chincoteague, VA 

Ms. Nancy Rosenberger 
Chincoteague, VA 

Ms. Babette Gordon 
Chesapeake, VA 

Mr. James Fletcher 
Mann's Harbor, NC 

Mr. Sammie Gard 
Mann's Harbor, NC 

Ms. Janet T. Craddock 
Mann's Harbor, NC 

Ms. Shannon L. Gard 
Mann's Harbor, NC 

Mr. & Mrs. Roger Jerrell 
Kitty Hawk, NC 

Mr. & Mrs. Dick Watson 
Kitty Hawk, NC 

Mr. Bill Flournoy 
Raleigh, NC 

Mr. Jim Dawson 
Chincoteague, VA 

Ms. Brandi Simpson 
Lexington Park, MD 

Ms. Stephanie McManus 
Norfolk, VA 

Mr. Bob Swiader 
Virginia Beach, VA 

Ms. Claire Jones 
Chesapeake, VA 
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Ms. Charlan Owens 
Elizabeth City, NC 

Ms. Sandy Simmons 
Chesapeake, VA 

William Regula 
Windsor VA 

Pete Nixon 
Norfolk, VA 

Individuals (Public Hearing Attendees) 

Sharon Stewart 
Ocean View, DE 

Margaret Pillas 
Ocean City, MD 

Larry Jock 
Ocean City, MD 

David G. Aydelotte 
Salisbury, MD 

Bill Baker, Jr. 
Millsboro, DE 

Eric Clarke 
Millsboro, DE 

Thomas J. Szatkuwski 
Ocean City, MD 

Ellen White 
Millsboro, DE 

Randall Johnson 
Milton, DE 

Dr. Julie Hattier 
Millville, DE 

Gregory T. Szatkowski 
Ocean City, MD 

Charles R. Bussey 
Ocean City, MD 

Ron Gladowski 
Ocean City, MD 

Louise Gulyers 
Ocean City, MD 

Jenny Hopkinson 
Ocean City, MD 

Roman Jesien 
Ocean City, MD 

Brian Tinkler 
Ocean City, MD 

Steve Habeger 
Ocean Pines, MD 

John B. Stewart 
Ocean View, DE 

John Kumer 
Berlin, MD 

Dave Blazer 
Berlin, MD 

Thomas McClure 
Millsboro, DE 

John McFalls 
Berlin, MD 

Christine Cullen 
Ocean City, MD 

Charles Erbe 
Frankfor, DE 

Claudia Alesi 
W. Fenwick, DE 

David Johnson 
Chincoteague, VA 

Joan Kean 
Chincoteague, VA 

Jeff Lef 
Greenbackville, VA 

Larry McMurry 
Chincoteague, VA 

Rich Bittiney 
Chincoteague, VA 

Terri Booth 
Virginia Beach, VA 

Lauren Heesemann 
Williamsburg, VA 

Debora Mosher 
Norfolk, VA 

Allen S. Forman 
Point Harbor, NC 
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VACAPES Range Complex EIS/OEIS 
The U.S. Navy is announcing public hearings and a public comment period for the VACAPES Draft Environmental Impact Statement/Overseas Environmental Impact 

Statement (EIS/OEIS). This document assesses the potential environmental consequences associated with Navy Atlantic Fleet training and research, development, 
testing, and evaluation (RDT&E) activities, and associated range capabilities enhancements (including infrastructure enhancements) in the VACAPES Range 

Complex. 

Public hearings will be held on the following dates: 
 

July 14, 2008  Princess Royale Oceanfront Hotel; 9100 Coastal Hwy.; Ocean City, MD 21842 
July 15, 2008 Chincoteague Center; 6155 Community Dr.; Chincoteague, VA 23336 

July 16, 2008  Virginia Beach Resort & Conference Ctr.; 2800 Shore Dr.; Virginia Beach, VA 23451 
July 17, 2008 Hilton Garden Inn; 5353 N. Va. Dare Trail; Kitty Hawk, NC 27949 

Copies of the draft document can be found at the following locations: 
Ocean City Branch Library; 10003 Coastal Highway; Ocean City, MD  21842 

Rehoboth Beach Public Library; 226 Rehoboth Avenue Rehoboth Beach, DE 19971 
Wicomico Public Library; 122 South Division Street; Salisbury, MD 21801 

Island Library; 4077 Main Street; Chincoteague, VA 23336 
Central Library; 4100 Virginia Beach Blvd; Virginia Beach, VA 23452 

Kill Devil Hills Branch Library; 400 S. Mustian St; Kill Devil Hills, NC 27948 
The document is also available for download at http://www.vacapesrangecomplexeis.com 

 
Each hearing will begin with an open house poster session from 5-7 p.m. 

A formal presentation and public comment period will be held from 7-9 p.m. 
 

Comments on the Draft VACAPES EIS/OEIS can be sent via U.S. mail or fax, as well as through 
the VACAPES Range Complex EIS/OEIS website. The mailing address is: Naval Facilities Engineering Command, Atlantic Division; Attention: Code 

EV22ES (VACAPES EIS/OEIS PM); 6506 Hampton Blvd; Norfolk, VA 23508-1278. Fax: (757) 322-4894. 
Website: http://www.vacapesrangecomplexeis.com 

Please submit comments by August 11, 2008 

 


