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3.5 MARINE PLANTS AND INVERTEBRATES 
3.5.1 Affected Environment 
For purposes of this Environmental Impact Statement/Overseas Environmental Impact Statement 
(EIS/OEIS), the Region of Influence (ROI) for marine plants and invertebrates includes the Gulf of 
Alaska (GOA) Temporary Maritime Activities Area (TMAA). The TMAA is more than 12 nautical miles 
(nm) (22 kilometers [km]) from land and is therefore outside of United States (U.S.) territorial seas. 

3.5.1.1 Existing Conditions 
The GOA forms a large, semicircular bight opening southward into the North Pacific Ocean (Royer and 
Muench 1977, Stabeno et al. 2004; Figure 3.5-1). The region is bounded by the mountainous coast of 
Alaska to the west, north, and east and encompasses watersheds of the Alaskan Peninsula from 176º west 
(W) to the Canadian mainland on Queen Charlotte Sound (127.5ºW) (Mundy and Olsson 2005). The 
GOA is characterized by a broad and deep continental shelf containing numerous troughs and ridges, and 
the region receives high amounts of freshwater input, experiences numerous storms, and undergoes 
intense variability in waters overlying the continental shelf (Whitney et al. 2005). 

The GOA is one of the world’s most productive ocean regions and the habitats associated with these cold 
and turbulent waters contain identifiable collections of macrohabitats that sustain resident and migratory 
species including seabirds, marine mammals, invertebrates, and fishes (e.g., salmon and groundfish; 
Mundy and Cooney 2005, Mundy and Spies 2005); these habitats support some of the largest fisheries in 
the United States. (Heifetz et al. 2003). 

Important ecosystem functions provided by marine plants and invertebrates within the GOA include the 
following: 

• Phytoplankton form the basis of the ocean food chain. 

• Zooplankton serves as an important food source for other organisms, including fishes and whales. 

• Benthic invertebrates, which range from microscopic crustaceans to clams and crabs, also provide 
valuable links in the food chain and perform ecosystem functions such as nutrient processing. 

• For humans, marine plants and invertebrates contribute to economic, cultural, and recreational 
activities in the GOA. 

The TMAA is more than 12 nm (22 km) from the closest point of land and includes primarily offshore 
habitats including continental shelf, slope, and abyssal plain regions, which are influenced by both the 
Alaska Coastal Current and the Alaska Gyre (Figure 3.5-1). The TMAA consists of open ocean, and the 
following discussion is divided into two distinct habitat types: 

• Pelagic, or open ocean habitat, and 

• Benthic, or bottom dwelling habitat. 
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Figure 3.5-1: 2D Bathymetry of the TMAA and surrounding Vicinity 
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Open Ocean Pelagic Habitats 
All areas except those near the coast and the sea floor are called the pelagic or oceanic zone; this zone is 
further divided into light and depth-dependent zones (Figure 3.5-2). The photic zone (with light) of the 
open ocean consists of the epipelagic and mesopelagic zones. The aphotic zone (without light) of the open 
ocean consists of all the zones lower in the ocean. The epipelagic zone stretches from the surface down to 
660 feet (ft) (200 meters [m]) and is home to the greatest biodiversity in the sea, largely because of the 
availability of sunlight that enables photosynthetic organisms to thrive (Department of Navy [DoN] 
2006). Both marine plants and animals are present in the epipelagic zone. 

From 660 to 3,300 ft (200 to 1,000 m) is the mesopelagic zone, a twilight zone where some light filters 
through, but does not reach a level of brightness necessary for photosynthesis to occur. 

The bathypelagic zone is from 3,300 to 13,200 ft (1,000 to 4,000 m) and completely dark. Plants are non-
existent in the bathypelagic zone. Animals that can live here survive on the dead material, or detrius, that 
falls from surface zones or on other animals that live in the deep sea. Most animals in the abyssalpelagic 
zone, located from 13,200 ft (4,000 m) down, are blind and colorless due to the complete lack of light. 

 
Figure 3.5-2: Oceanic Zones 

Microscopic Communities 

Plankton are organisms that float or drift in the water column and are unable to maintain their position 
against the movement of water masses (Parsons et al. 1984); they are at the mercy of the currents in the 
local aquatic environment. Planktonic assemblages include bacterioplankton (bacteria), zooplankton 
(animals) including ichthyoplankton (larval fish), and phytoplankton (plant-like). In general, plankton are 
very small or microscopic although there are exceptions. For example, jellyfish (even though some 
jellyfish can grow to 10 ft [3 m] in diameter) and pelagic Sargassum are considered part of the plankton 
group due to their inability to move against surrounding currents. 

Phytoplankton 

Phytoplankton make up most of the marine plant life in the GOA. These organisms photosynthesize to 
convert light energy into chemical energy; thereby, in the oceans, they comprise the lowest level of the 
food web and can be considered the most important group of organisms in the ocean. A vast majority of 

 

Source: Anthoni 1997 
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Figure 3.5-7: Conservation Areas in Vicinity of the TMAA 
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The federal Coastal Zone Management Act (CZMA; 16 U.S.C. 1451, et seq.) is a voluntary federal-state 
partnership that encourages states to adopt programs that meet federal goals of protecting and restoring 
coastal zone resources, including protecting coastal waters from nonpoint source pollution (16 U.S.C. 
1455[b]). The program is administered by NOAA. The act requires participating coastal states to develop 
management programs that demonstrate how states will carry out their obligations and responsibilities in 
managing their coastal areas. 

Upon federal approval of a state’s coastal zone management program, the state benefits by becoming 
eligible for federal coastal zone grants and by gaining review authority over certain federal activities in 
the coastal zone and the consistency of those activities with the coastal zone management plan. CZMA 
specifically excludes federal lands from state designation. However, federal consistency requirements in 
the act (Section 307) require that federal activities be consistent with the management program to the 
“maximum extent practicable.” 
State and Local Governments 
Alaska has several protected areas, such as state parks and significant biological areas, along its coast. 
However, ocean training activities under the Proposed Action would occur at least 20 nm (37 km) 
offshore. Therefore, the materials expended during training, and the explosions and impacts anticipated, 
will not affect these areas. More details regarding state programs related to CZMA may be found in 
Section 3.3, Water Resources. 

3.5.2.2 Approach to Analysis 
Data Sources 
A systematic review of relevant literature and data was conducted to complete this analysis for marine 
plants and invertebrates in the GOA. Sources included journals, books, Internet sites, natural resource 
management plans, previous NEPA documents for facilities and activities in the GOA, Department of 
Defense (DoD) operations reports, and other technical reports published by government agencies, private 
businesses, and consulting firms. The literature and other information sources cited are identified in 
Chapter 8, References. 
Assessment Methods 
Potential stressors to marine communities in the TMAA that would result from changes in activities 
between the No Action Alternative and the other alternatives are limited to 1) direct impacts to bottom-
dwelling communities from materials expended during training, or the accumulation of those materials; 
and 2) explosions on or below the sea surface. Impacts to pelagic and benthic marine communities could 
include localized disturbance of water column habitat, alteration or destruction of benthic habitat, or 
detrimental effects to federal and state species of concern or their habitats. Some of the metals and other 
materials used during training are hazardous, such as lead ballast and battery components. The impact of 
these materials on marine water and sediment quality is discussed in Sections 3.2 and 3.3, Expended 
Materials and Water Resources, respectively. Other potential stressors that are analyzed in Section 3.6, 
such as vessel movement or aircraft overflights that were determined not to affect marine plants or 
invertebrates, were removed from further analysis. 
Materials Expended during Training 

Impacts on marine communities that may arise from materials expended during training were evaluated 
based on the estimated amount under each alternative, the geographic dispersion of the proposed 
activities, the resulting density of the expended materials, and timing of and duration of training exercises. 

Explosions 

Alternatives were evaluated for long-term effects on marine communities that would result from 
explosions, based on their force, location, and proximity to the bottom. Short-term effects, including 
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increases in local turbidity, were not considered because they dissipate relatively quickly under the 
influence of ocean and tidal currents, wind-generated currents, and the natural sediment transport 
processes that operate continuously in the open ocean. 

Ballast Water and Invasive Species 

In 1990, Congress enacted the Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 
(NANPCA; Title I of P.L. 101-646; 16 U.S.C. §§4701, et seq.), which established a federal program to 
prevent the introduction and to control the spread of unintentionally introduced aquatic nuisance species 
and gave the U.S Coast Guard jurisdiction over ballast water management. Thereafter, the U.S. Coast 
Guard published final rules on ballast water management for vessels entering the Great Lakes as well as 
the Hudson River and eventually made procedures mandatory for vessels entering those areas. The Coast 
Guard, along with U.S. Environmental Protection Agency (EPA), U.S. Fish and Wildlife Service (FWS), 
Army Corps of Engineers, and National Oceanic and Atmospheric Administration (NOAA) also share 
responsibilities for implementing this effort, acting cooperatively as members of an Aquatic Nuisance 
Species (ANS) Task Force to conduct studies and report to Congress to (1) identify areas where ballast 
water exchange can take place without causing environmental damage; and (2) determine the need for 
controls on vessels entering U.S. waters other than the Great Lakes. 

In 1996, the National Invasive Species Act (NISA) amended NANPCA to create a national ballast 
management program modeled after the Great Lakes program wherein all ships entering U.S. waters 
(after operating outside the U.S. Exclusive Economic Zone) are directed to undertake high seas (i.e., mid-
ocean) ballast exchange or alternative measures pre-approved by the Coast Guard as equally or more 
effective. In 2001, U.S. Coast Guard published a final rule that established regulations for ballast water 
management for Control of Nonindigenous species in waters of the United States (66 FR 58381). In 2004, 
the U.S. Coast Guard published a final rule making the ballast water management program mandatory 
requiring all vessels equipped with ballast water tanks and bound for ports or places of the United States 
to conduct a mid-ocean ballast water exchange, retain their ballast water onboard, or use an alternative 
environmentally sound ballast water management method approved by the Coast Guard. Additionally, the 
Coast Guard set penalties for failure to comply with reporting requirements under 33 CFR 151. 

When NISA amended the NANPCA in 1996, 16 USC 4713 was added, which indicated that the 
Department of Defense was to establish its own "ballast water management program for seagoing vessels 
of the Department of Defense to minimize the risk of introduction of nonindigenous species from releases 
of ballast water." Additionally, the Clean Water Act was amended in 1996 to allow for the Secretary of 
the Defense and Administrator of the EPA to work in consultation with the U.S. Coast Guard and 
interested states to determine discharges incidental to the normal operation of a vessel of the Armed 
Forces for which it is reasonable and practicable to require use of a marine pollution control device. On 
May 10, 1999, EPA and DOD published the final rule establishing regulations for undertaking to establish 
the Uniform National Discharge Standards for Vessels of the Armed Forced. This rule completed the first 
phase of a three-phase process to set the Uniform National Discharge standards. This Phase I rule 
determined the type of vessel discharges that require control by MPCDs and those that do not, based on 
anticipated environmental effects of the discharge as well as factors listed in the Clean Water Act. A total 
of 25 vessel discharges that have the potential to cause an adverse impact on the environment requiring 
control standards have been identified under Phase I of the program (Federal Register 64[89], 25126-
25138). Dirty ballast was one of the types of incidental discharges identified to require a marine pollution 
control device in Phase I. Phase II involves developing performance standards and control procedures for 
those discharges. The Navy and EPA have agreed to promulgate Phase II standards in batches. The batch 
rulemaking approach allows the Navy and EPA to conduct technical analyses and develop discharge 
standards in batches (approximately five discharges per batch) rather than conducting analyses and 
developing standards for all 25 discharges at one time. To date, this Phase II process is still ongoing. 
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Therefore, since Navy ships operate worldwide, the Navy has chosen to adopt the intent of the Coast 
Guard standards with respect to ballast water management even though U.S. Coast Guard regulations 
exempt vessels of the Armed Forces that are subject to the Uniform National Discharge Standards from 
the ballast water guidelines. Under Navy policy, if it is necessary for a surface ship to load ballast water 
in an area that is either potentially polluted or within 3 nm from the shore, the ship will pump the ballast 
water out when outside 12 nm from shore and twice fill the tank(s) with clean sea water and pump prior to 
the next entry within 12 nm from shore. It is also Navy policy to not exchange ballast water during local 
operations (within the same locale) or when returning within 12 nm in the same locale as the ballast water 
was initially loaded. Surface ships maintain records of all ballast water exchanges. To further reduce 
potential for entry of non-indigenous species, surface ships routinely wash down anchors, chains and 
appendages to prevent on board collection of sediment, mud and silt. Where possible following anchor 
retrieval, surface ships wash down chain lockers outside 12 nm from land to flush out sediment, mud or 
silt. 
Invertebrate Hearing Overview 

Very little is known about sound detection and use of sound by invertebrates (see Budelmann 1992a, b, 
Popper et al. 2001 for reviews). The limited data shows that some crabs are able to detect sound, and there 
has been the suggestion that some other groups of invertebrates are also able to detect sounds. In addition, 
cephalopods (octopus and squid) and decapods (lobster, shrimp, and crab) are thought to sense low-
frequency sound (Budelmann 1992b). Packard et al. (1990) reported sensitivity to sound vibrations 
between 1 and 100 hertz (Hz) for three species of cephalopods. Lovell et al. (2005) concluded that at least 
one species from the invertebrate subphylum of crustacean (Palaemon serratus), is sensitive to the motion 
of water particles displaced by low-frequency sounds ranging from 100 Hz up to 3000 Hz. Wilson et al. 
(2007) documents a lack of physical or behavioral response for squid exposed to experiments using high-
intensity sounds designed to mimic killer whale echolocation signals. In contrast, McCauley et al. (2000) 
reported that caged squid would show behavioral responses when exposed to sounds from a seismic 
airgun. 

There has also been the suggestion that invertebrates do not detect pressure since few, if any, have air 
cavities that would function like the fish swim bladder in responding to pressure. It is important to note 
that some invertebrates, and particularly cephalopods, have specialized end organs, called statocysts, for 
determination of body and head motions that are similar in many ways to the otolithic end organs of fish. 
The similarity includes these invertebrates having sensory cells which have some morphological and 
physiological similarities to the vertebrate sensory hair cell, and the “hairs” from the invertebrate sensory 
cells are in contact with a structure that may bear some resemblance to vertebrate otolithic material 
(reviewed in Budelmann 1992a, b). As a consequence of having statocysts, it is possible that these species 
could be sensitive to particle displacement (Popper et al. 2001). 

It is also important to note that invertebrates may have other organs that potentially detect the particle 
motion of sound, the best known of which are special water motion receptors known as chordotonal 
organs (e.g., Budelmann 1992a). These organs facilitate the detection of potential predators and prey and 
provide environmental information such as the movement of tides and currents. Indeed, fiddler crab (Uca 
sp.) and spiny lobster (Panulirus sp.) have both been shown to use chordotonal organs to respond to 
nearby predators and prey. 

Like fish, some invertebrate species produce sound, with the possibility that it is used for communication. 
Sound is used in territorial behavior, to deter predators, to find a mate, and to pursue courtship (Popper et 
al. 2001). Well-known sound producers include lobsters (Panulirus sp.) (Latha et al. 2005) and snapping 
shrimp (Alpheus heterochaelis) (Heberholz and Schmitz 2001). Of all marine invertebrates, perhaps the 
one best known to produce sound is the snapping shrimp (Heberholz and Schmitz 2001). Snapping 
shrimp are found in oceans all over the world and make up a significant portion of the ambient noise 
budget in many locales (Au and Banks 1998). 
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Effects of Sound on Invertebrates 

McCauley et al. (2000) found evidence that squid exposed to seismic airguns show a behavioral response 
including inking. However, these were caged animals, and it is not clear how unconfined animals may 
have responded to the same signal and at the same distances used. In another study, Wilson et al. (2007) 
played back echolocation clicks of killer whales to two groups of squid (Loligo pealeii) in a tank. The 
investigators observed no apparent behavioral effects or any acoustic debilitation from playback of 
signals up to 199 to 226 dB re 1 micro-Pascal (μPa).  

In another report on squid, Guerra et al. (2004) claimed that dead giant squid turned up around the time of 
seismic airgun operations off of Spain. The authors suggested, based on analysis of carcasses, that the 
damage to the squid was unusual when compared to other dead squid found at other times. However, the 
report presents conclusions based on a correlation to the time of finding of the carcasses and seismic 
testing, but the evidence in support of an effect of airgun activity was totally circumstantial. Moreover, 
the data presented showing damage to tissue is highly questionable since there was no way to differentiate 
between damage due to some external cause (e.g., the seismic airgun) and normal tissue degradation that 
takes place after death, or due to poor fixation and preparation of tissue. To date, this work has not been 
published in peer-reviewed literature, and detailed images of the reportedly damaged tissue are also not 
available. 

There has been a recent and unpublished study in Canada that examined the effects of seismic airguns on 
snow crabs (DFO 2004). However, the results of the study were not at all definitive, and it is not clear 
whether there was an effect on physiology and reproduction of the animals. 

There is also some evidence that an increased background noise (for up to 3 months) may affect at least 
some invertebrate species. Lagardère (1982) demonstrated that sand shrimp (Crangon crangon) exposed 
in a sound-proof room to noise that was about 30 dB above ambient for 3 months demonstrated decreases 
in both growth rate and reproductive rate. In addition, Lagardère and Régnault (1980) showed changes in 
the physiology of the same species with increased noise, and that these changes continued for up to a 
month following the termination of the signal. 

Finally, there was a recently published statistical analysis that attempted to correlate catch rate of rock 
lobster in Australia over a period of many years with seismic airgun activity (Parry and Gason 2006). The 
results, while not examining any aspects of rock lobster behavior or doing any experimental study, 
suggested that there was no effect on catch rate from seismic activity. 

3.5.2.3 No Action Alternative 
Activities under the No Action Alternative that may affect marine communities include materials 
expended during training as well as explosions and impacts. This analysis reviews the circumstances 
under which those expended materials and explosions may harm or substantially degrade the pelagic 
marine communities or benthic communities in the TMAA. 

Expended Materials 
Materials expended during training include sonobuoys; parachutes and nylon cord; some towed, 
stationary, and remote-controlled targets; inert munitions; and exploded and unexploded munitions, 
including missiles, bombs, and shells. These materials arise from 1) missiles and bombs used during 
Missile Exercises (MISSILEX) and Bombing Exercises (BOMBEX), respectively; and 2) shells fired 
during Gunnery Exercises (GUNEX) and BOMBEX. BOMBEX mostly involves the use of inert training 
munitions, but explosives are occasionally used. 

Materials from these sources include a variety of plastics, metals, and batteries. Unless otherwise noted in 
the discussion or the table, targets are not recovered. Most of these materials are inert and dense, and will 
settle deep in bottom sediments, become covered by sediments, or encrusted by physical or biological 
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processes. However, some of the metals and other materials such as lead, lithium, and batteries, are 
hazardous. 

Additional materials expended during training include illuminating flares, marine markers, and chaff. 
These materials were dismissed from further analysis because, for both canisters and markers, the 
majority of the constituents are consumed by heat and smoke, both of which dissipate in the air. Any 
remaining materials from marine markers would sink into bottom sediments or become encrusted by 
chemical processes or by marine animals. Phosphorus contained in the markers reacts with seawater to 
produce phosphoric acid, a variable, but normal, component of seawater. Chaff consists of aluminum-
coated polymer fibers inside of a launching mechanism, and are widely dispersed on deployment. Chaff 
settling on the ocean surface may temporarily raise turbidity, but will quickly disperse with particles 
eventually settling to the ocean floor. 

The impact of these materials on marine water and sediment quality is discussed in Sections 3.2 and 3.3, 
Expended Materials and Water Resources, respectively. 
Open Ocean Habitats 

The effect of materials expended during training in the TMAA is assessed by the number of expended 
items per unit area. Under the No Action Alternative, an estimated 15,982 items would be expended in 
this area (Table 3.5-1). Based on a TMAA size of 42,146 nm2 (144,557 km2) and conservatively assuming 
that activities occur across 20 percent of the TMAA, 1.9 items per nm2 (0.5 per km2) per year would be 
deposited in the ocean. More than 97 percent of these items would be from gunshells and small caliber 
rounds. 

Table 3.5-1: Expended Training Materials in the TMAA – All Alternatives 

Training Material 

No Action 
Alternative 

Alternative 1 Alternative 2 

Number Number 

% Increase 
from No 
Action Number 

% Increase 
from No 
Action 

Bombs 120 180 50% 360 200% 
Missiles 22 33 50% 66 200% 
Targets and Pyrotechnics 252 322 28% 644 160% 
Naval Gunshells 10,564 13,188 25% 26,376 150% 
Small Caliber Rounds 5,000 5,700 14% 11,400 130% 
Sonobuoys 24 793 3,200% 1,587 6,500% 
PUTR 0 7 NA 7 NA 
SINKEX 0 0 NA 858 NA 

Total 15,982 20,223 26% 41,298 160% 
Notes: Numbers of training items are estimates. 

Pelagic Communities 

Pelagic species, whether plankton or large invertebrates, are most common in the surface and near-surface 
layers of the open ocean. Therefore, any expended materials have the potential to kill or harm individual 
animals and plants in the immediate vicinity. In situations where expended materials are deposited in an 
area with a high concentration of individuals, the extent of death or harm would be greater than in a more 
barren area. However, pelagic species are abundant, have high rates of reproduction, are widely 
distributed, both across the ocean surface and vertically in the water column, and their distribution tends 
to be patchy rather than uniform. Because of these factors and the very low density of expended materials 
that would be associated with the No Action Alternative, negligible impacts are anticipated. 
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Deepwater Benthic Habitats 

The shelf of the TMAA is a complex and dynamic geologic environment characterized by banks, patchy 
rocky substrate, and patchy bottom sediments (DoN 2006). Banks are exposed to both wave and current 
action (particularly during winter storms) that continually resuspend bottom sediments. Bottom material 
such as sand, gravel, boulders, and broken shells are most characteristic of the banks while finer sediment 
accumulates in the depressions and the troughs of the region. The bottom substrate of the continental 
slope is typically covered with silts, clays, and fine sediments; however, there is the occasional hard 
bottom substratum (e.g., rocky outcroppings, rubble, talus, vertical wall, and seamounts) that supports a 
diverse assemblage of deep-sea invertebrates and fishes. 

Most expended materials are inert and dense and readily sink deep into existing sediments or become 
covered with sediment over time. These materials would also become encrusted by chemical processes or 
by marine organisms that further isolates them from the environment. Once deposited, the materials 
would not pose a hazard to benthic communities. Because high quality habitat occupies only a small 
portion of the benthic environment, there is a small potential for the communities to be affected by initial 
impact of expended materials. However, injury or death could occur to bottom-dwelling organisms if 
struck. 

The deposition of training materials on the ocean bottom under the No Action Alternative is judged to 
have negligible impacts because 1) expended materials are distributed widely enough that less than two 
items would be deposited on the bottom per nm2; and 2) the majority of those items are small caliber 
rounds that would have little impact. However, if sensitive habitats were struck by larger objects, 
localized impacts could occur. These communities usually have slow rates of recovery; however, over the 
long term, such objects could also provide new, hard substrate for benthic communities to utilize. 

Explosions 
Under the No Action Alternative, activities involving explosive munitions occur at or just below the 
surface in the TMAA. These include sea surface explosions from missiles and bombs used during 
BOMBEX and SINKEX; and shells fired during GUNEX and BOMBEX. Additional subsurface 
explosions involve the use of explosive sonobuoys used during Tracking Exercises (TRACKEX). 
Open Ocean Habitats 

The effect of explosions in the TMAA is based on the number and force of explosive munitions in 
proximity to pelagic and deepwater benthic habitats. Under the No Action Alternative an estimated 88 
explosive munitions would be used in the open ocean of the TMAA (Table 3.5-2). Based on a TMAA 
size of 42,146 nm2 (144,557 km2) and conservatively assuming that activities occur across 20 percent of 
the TMAA, 0.01 explosions would occur per nm2 (0.003 per km2) per year. 

Pelagic Communities 

Pelagic species, whether plankton or large invertebrates, are most common in the surface and near-surface 
layers of the open ocean. Therefore, any surface or near-surface explosions or impacts have the potential 
to kill or harm individual animals and plants in the immediate vicinity. However, the shock waves from 
such explosions attenuate quickly (within a period of milliseconds). In situations where an explosion or 
impact occurred in an area with a high concentration of individuals, the extent of death or harm would be 
greater than in a more barren area. 
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Table 3.5-2: Explosive Munitions Used in the TMAA – All Alternatives 

Training Material 

No Action 
Alternative Alternative 1 Alternative 2 

Number Number 

% Increase 
from No 
Action Number 

% Increase 
from No 
Action 

Bombs 48 72 50% 166 246% 

Naval Gunshells (5-inch / 76 mm) 40 56 40% 112 180% 
IEER Sonobuoys 0 40 NA 80 NA 
SINKEX 0 0 NA 858 NA 

Total 88 168 91% 1,194 1,257% 
Notes: Numbers of training items are estimates. 

However, pelagic species are abundant, have high rates of reproduction, are widely distributed, both 
across the ocean surface and vertically in the water column, and their distribution tends to be patchy 
rather than uniform. Because of these factors and the very low density of explosions that would be 
associated with the No Action Alternative, negligible impacts are anticipated. 

Deepwater Benthic Habitats 

All of the explosions listed in Table 3.5-2 would occur at or near the surface of waters that generally 
exceed 1,650 ft in depth (500 m) over the continental shelf, and several thousand feet deep over the slope 
and abyssal plain. In such settings, the shock waves from explosions and impacts at or near the surface 
would largely attenuate well before reaching bottom-dwelling habitats. Thus, adverse impacts are not 
considered likely under the No Action Alternative. 

3.5.2.4 Alternative 1 
Alternative 1 is a proposal designed to meet Navy and DoD current and near-term operational training 
requirements. If Alternative 1 were to be selected, in addition to training activities currently conducted, 
the ATA would support an increase in training activities to include conducting ASW activities and the use 
of MFA sonar during ASW activities, as well as increases in training activities due to force structure 
changes associated with the introduction of new weapon systems, vessels, aircraft, and training 
instrumentation into the Fleet. Under Alternative 1, baseline-training activities would be increased for 
some activities. In addition, training activities associated with force structure changes would be 
implemented for the EA-18G Growler, Guided Missile Submarine (SSGN), P-8 Multimission Maritime 
Aircraft (MMA), Guided Missile Destroyer [DDG] 1000 [Zumwalt Class] destroyer, and unmanned aerial 
systems (UASs). Force structure changes associated with new weapons systems would include new 
sonobuoys. Force structure changes associated with new training instrumentation include the Portable 
Undersea Training Range (PUTR). 

Activities under Alternative 1 that may affect marine communities include materials expended during 
training as well as explosions and impacts. This analysis reviews the circumstances under which those 
expended materials and explosions may harm or substantially degrade the pelagic marine communities or 
benthic communities in the TMAA. 

Materials Expended during Training 
Open Ocean Habitats 

Under Alternative 1, an estimated 20,223 items would be expended in the open ocean of the TMAA, a 26 
percent increase over the No Action Alternative (see Table 3.5-1). Based on an open ocean area of 42,146 
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nm2 (144,557 km2) and conservatively assuming that activities occur across 20 percent of the TMAA, 2.4 
items per nm2 (0.7 per km2) per year would be deposited in the ocean. More than 93 percent of these 
items would be from gunshells and small caliber rounds. 

Pelagic Communities 

Pelagic species are abundant, have high rates of reproduction and are widely distributed, both across the 
ocean surface and vertically in the water column. Because of these factors and the low density of 
materials expended during training, Alternative 1 would have negligible impacts on pelagic communities. 

Deepwater Benthic Habitats 

Similar to the No Action Alternative, the deposition of training materials on the ocean bottom under 
Alternative 1 is judged to have negligible impacts because 1) using conservative estimates (assumed that 
activities would occur in the only 20% of the TMAA instead of the using the entire TMAA; therefore, 
greater concentration) expended materials are distributed widely enough that less than three items would 
be deposited on the bottom per nm2; and 2) the majority of those items are small caliber rounds that 
would have little impact. However, if sensitive habitats were struck by larger objects, localized impacts 
could occur. These communities usually have slow rates of recovery; however, over the long term, such 
objects could also provide new, hard substrate for benthic communities to utilize. 

Explosions 
Open Ocean Habitats 

As shown in Table 3.5-2, an estimated 168 explosions would occur in the TMAA under Alternative 1, an 
increase of 91 percent over the No Action Alternative. Based on an open ocean area of 42,146 nm2 
(144,557 km2) and conservatively assuming that activities occur across 20 percent of the TMAA, there 
would be about 0.02 explosions per nm2 (0.006 per km2) per year. 

Pelagic Communities 

Based on the abundance and wide-spread distribution of pelagic species, the effects of explosions under 
Alternative 1 would be negligible. 

Deepwater Benthic Habitats 

Because all explosions in the open ocean would occur at or near the surface, the impacts to deepwater 
benthic habitats under Alternative 1 would be negligible. 

Portable Undersea Tracking Range 
The PUTR is a self-contained, portable, undersea tracking capability that employs modern technologies to 
support coordinated undersea warfare training for Forward Deployed Naval Forces (FDNF). PUTR will 
be available in two variants to support both shallow and deep water remote activities in keeping with 
Navy requirements to exercise and evaluate weapons systems and crews in the environments that replicate 
the potential combat area. The system will be capable of tracking submarines, surface ships, weapons, 
targets, and Unmanned Underwater Vehicles (UUVs) and distribute the data to a data processing and 
display system, either aboard ship, or at a shore site. 

No area supporting a PUTR system has been identified; however, potential impacts to marine habitats that 
support plants and invertebrates can be assessed based on several assumptions. Assuming that 
transponders are deployed on soft-bottom habitats, impacts would be similar to those discussed for 
expended materials. There would be direct impact to soft bottom habitat where the clump weight 
contacted the bottom, which may result in localized mortality to epifauna and infauna within the footprint, 
although it is anticipated that recolonization would occur within a relatively short period of time. Upon 
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completion of the exercise, the transponders, which have an acoustic link, are sent a signal that breaks the 
link and the transponders float to the surface for recovery. This design feature eliminates any potential 
impacts associated with hazardous materials such as batteries and electronic components. The clump 
weights are not recovered, and since they are composed of inert material, they are not a potential source 
of contaminants, and could provide a substrate for benthic fauna. There may also be indirect effects 
associated with increased turbidity due to resuspension of sediments from the clump weights contacting 
the bottom. The turbidity plume is expected to be localized and temporary, as sediment would eventually 
settle to the ocean floor or be dispersed by ocean currents. Therefore, localized and temporary impacts to 
benthic fauna may occur from the PUTR, but no long-term impact is anticipated. 

3.5.2.5 Alternative 2 
Implementation of Alternative 2 would include all elements of Alternative 1 (accommodating training 
activities currently conducted, increasing specific training activities to include the use of active sonar, and 
accommodating force structure changes). In addition, under Alternative 2 the following activities would 
occur: 

• Conduct one additional separate summertime CSG exercise lasting up to 21 days within the ATA. 

• Conduct a SINKEX in each summertime exercise (a maximum of two) in the TMAA. 

Activities under Alternative 2 that may affect marine communities include materials expended during 
training as well as explosions. This analysis reviews the circumstances under which those expended 
materials and explosions may harm or substantially degrade the pelagic marine communities or benthic 
communities in the TMAA. 

Materials Expended During Training 
Open Ocean Habitats 

Under Alternative 2, an estimated 41,298 items would be expended in the TMAA, an increase of 160 
percent over the No Action Alternative (see Table 3.5-1). Based on an open ocean area of 42,146 nm2 
(144,557 km2) and conservatively assuming that activities occur across 20 percent of the TMAA, 4.9 
items per nm2 (1.4 per km2) per year would be deposited in the ocean. More than 91 percent of these 
items would be from gunshells and small caliber rounds. 

Pelagic Communities 

Pelagic species are abundant, have high rates of reproduction, and are widely distributed, both across the 
ocean surface and vertically in the water column. Because of these factors and the low density of 
materials expended during training, negligible impacts are anticipated under Alternative 2 (same as the 
No Action Alternative). 

Deepwater Benthic Habitats 

Similar to the No Action Alternative, the deposition of training materials on the ocean bottom under the 
Alternative 2 is judged to have negligible impacts because 1) using conservative estimates expended 
materials are distributed widely enough that less than five items would be deposited on the bottom per 
nm2; and 2) the majority of those items are small caliber rounds that would have little impact. However, if 
sensitive habitats were struck by larger objects, localized impacts could occur. These communities usually 
have slow rates of recovery; however, over the long term, such objects could also provide new, hard 
substrate for benthic communities to utilize. 



GULF OF ALASKA NAVY TRAINING ACTIVITIES EIS/OEIS FINAL (MARCH 2011) 

MARINE PLANTS AND INVERTEBRATES 3.5-31 

Explosions 
Open Ocean Habitats 

Under Alternative 2, an estimated 1,194 explosions would occur in the open ocean of the TMAA, an 
increase of 1,257 percent over the No Action Alternative (see Table 3.5-2). Based on an open ocean area 
of 42,146 nm2 (144,557 km2) and conservatively assuming that activities occur across 20 percent of the 
TMAA, there would be 0.14 explosions per nm2 (0.04 km2) per year. 

Pelagic Communities 

Based on the abundance and wide-spread distribution of pelagic species, the effects of explosions under 
Alternative 2 would be negligible. 

Deepwater Benthic Habitats 

Because all explosions in the open ocean of the TMAA would occur at or near the surface, the impacts to 
deepwater benthic habitats under Alternative 2 would be negligible. 

Portable Undersea Tracking Range 
Under Alternative 2, impacts from the PUTR would be the same as those described for Alternative 1, with 
localized and temporary impacts to benthic fauna, but no long-term impacts are anticipated. 

SINKEX 
A SINKEX is conducted under the auspices of an overarching permit from the USEPA (40 CFR § 229.2, 
Transport of Target Vessels, and the August 1999 Navy/USEPA agreement that details vessel preparation 
requirements to address PCBs under the SINKEX permit). Operations involve the use of missiles, bombs, 
and torpedoes, which contain missile propellants, fuel, engine oil, hydraulic fluid, and batteries, all of 
which may affect marine water quality and biota. The detailed analysis of Sections 3.2 (Expended 
Materials) and 3.3 (Water Resources) indicates that the concentration of potential contaminants associated 
with bombs, missiles, and torpedoes is below criteria established for the protection of aquatic life. 
Although localized and temporary impacts to the pelagic environment would occur, the relatively small 
quantities of materials expended, dispersed as they are over a very large area, would have no adverse 
physical effects on marine biological resources. In addition, SINKEX operations occur in the open ocean 
(at least 1,000 fathoms [6,000 ft] deep) and in avoidance of HAPCs. However, the sunken vessel may 
alter soft-bottom habitats, but may provide a beneficial use by providing habitat in the deep water 
environment. Given these reasons, impacts to open ocean habitats from SINKEX are negligible. 

3.5.3 Mitigation 
As summarized in Section 3.5.2, the actions proposed under the alternatives described in this EIS/OEIS 
would have minimal impacts on the marine plant and invertebrate communities of the TMAA. Therefore, 
no resource-specific mitigation measures would be required. See Chapter 5 for additional discussion of 
mitigation measures. 

3.5.4 Summary of Effects 
The Proposed Action alternatives would have minimal impacts on marine plant or invertebrate resources 
in the TMAA. These effects would be related to ordnance use and expended materials, and would not be 
anticipated to be measurable (detectable), given the large area over which activities occur and the 
dynamic nature of the marine environment of the TMAA. Table 3.5-3 summarizes the effects of the No 
Action Alternative, Alternative 1, and Alternative 2 on marine plants and invertebrates under both the 
National Environmental Policy Act (NEPA) and EO 12114. 
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Table 3.5-3: Summary of Effects by Alternative 

Alternative NEPA 
(U.S. Territorial Seas, 0 to 12 nm) 

EO 12114 
(Non-U.S. Territorial Seas, > 12 nm) 

No Action 
Alternative 

• Overflights would not affect 
marine plants and invertebrates. 

• Expended materials and the release of 
munitions constituents and other materials would 
be distributed across 20 percent of the TMAA 
(1.9 items per nm2 [0.5 per km2]) and have 
minimal effects on pelagic and benthic 
communities. More than 97 percent of these 
items would be from gunshells and small caliber 
rounds. 

• Surface or near-surface explosions have the 
potential to kill or harm individual animals and 
plants in the immediate vicinity resulting in 
localized impacts. Given the TMAA size and 
using conservative estimates, 0.01 explosions 
would occur per nm2 (0.003 per km2) per year 
resulting in minimal effects. Benthic communities 
would not be affected by explosions due to water 
depth. 

Alternative 
1 

• Overflights would not affect 
marine plants and invertebrates. 

• Expended materials and the release of 
munitions constituents and other materials would 
be distributed across 20 percent of the TMAA 
(2.4 items per nm2 [0.7 per km2]) and have 
minimal effects on pelagic and benthic 
communities. More than 93 percent of these 
items would be from gunshells and small caliber 
rounds. 

• Surface or near-surface explosions have the 
potential to kill or harm individual animals and 
plants in the immediate vicinity resulting in 
localized impacts. Given the TMAA size and 
using conservative estimates, 0.02 explosions 
would occur per nm2 (0.006 per km2) per year 
resulting in minimal effects. Benthic communities 
would not be affected by explosions due to water 
depth. 

• Localized and temporary impacts to benthic 
fauna may occur from the PUTR, but no long-
term impact is anticipated. 
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Table 3.5-3: Summary of Effects by Alternative (continued) 

Alternative NEPA 
(U.S. Territorial Seas, 0 to 12 nm) 

EO 12114 
(Non-U.S. Territorial Seas, > 12 nm) 

Alternative 
2 (Preferred 
Alternative) 

• Overflights would not affect 
marine plants and invertebrates. 

• Expended materials and the release of 
munitions constituents and other materials would 
be distributed across 20 percent of the TMAA 
(4.9 items per nm2 [1.4 per km2]) and have 
minimal effects on pelagic and benthic 
communities. More than 91 percent of these 
items would be from gunshells and small caliber 
rounds. 

• Surface or near-surface explosions have the 
potential to kill or harm individual animals and 
plants in the immediate vicinity resulting in 
localized impacts. Given the TMAA size and 
using conservative estimates, 0.14 explosions 
would occur per nm2 (0.04 per km2) per year 
resulting in minimal effects. Benthic communities 
would not be affected by explosions due to water 
depth. 

• Localized and temporary impacts to benthic 
fauna may occur from the PUTR, but no long-
term impact is anticipated. 

• Although localized and temporary impacts to 
the pelagic environment would occur from a 
SINKEX, the relatively small quantities of 
materials expended, dispersed as they are over 
a very large area, would have no adverse effect 
on marine biological resources. 

Note: Quantitative estimates conservatively assumed that activities occurred across 20 percent of the TMAA. 
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