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3.7 MARINE BIOLOGICAL RESOURCES OVERVIEW

This section begins with an overview of the affected marine environment of the Silver Strand Training 
Complex (SSTC) by describing habitat types in the Region of Influence (ROI) and their acreages, 
followed by the communities associated with these habitats. The habitats are organized by tidal depth 
from shallow to deep. The organisms that comprise the communities are described by species group in 
greater detail in the sections that follow this overview, beginning with Marine Plants and Invertebrates 
(Section 3.7.1.3.2). Chapters on Fish, Marine Mammals, and Sea Turtles follow (Sections 3.8, 3.9, and 
3.10). Terrestrial Biological Resources are then addressed (Section 3.11). Birds are described separately 
from terrestrial or marine biological resources (Section 3.12) because they cross the terrestrial-marine 
interface (sea turtles and marine mammals stay aquatic in SSTC training areas). All of the following 
chapters and their respective descriptions of individual species groups, marine habitats, or marine 
communities reference back to this introductory overview, as appropriate. Abundance and diversity of 
these species groups are quantified if possible, to provide a full picture of the functions provided by the 
affected environment. The current management of these resources in the ROI is also provided, as 
appropriate. 

3.7.1 Affected Environment 
3.7.1.1 Definition  
This section describes the habitat types and the biotic communities expected to be present in the SSTC 
area that potentially could be affected by the Proposed Action. The potential effects are analyzed, and a 
discussion is presented concerning current management and mitigation practices. 

3.7.1.2 Regional Setting 
The project area is in the eastern Pacific Ocean coastal region referred to as the Southern California Bight 
(SCB) and is directly affected by two ocean currents. The colder, more northerly California Current and 
the southern, warm-water Davidson Current influence the ocean within the SCB. These two currents 
“mix” in the Santa Barbara Channel. The water within the southern portion of the SCB is generally 
warmer and more saline than that within the northern area (Hickey 1993). These differing conditions, as 
well as upwelling of cooler, nutrient-rich waters, influence the unusually diverse marine biota within the 
SCB (Murray and Littler 1981). The offshore portion of SSTC is adjacent to the mouth of San Diego Bay 
and is comprised of primarily sandy soft bottom surf zone habitat interspersed with low relief rocky 
cobble habitat within the coastal pelagic zone. 

In the coastal zone and waters of San Diego Bay, biological conditions mirror that of southern 
California’s other coastal bays and estuaries. San Diego Bay is located in an arid region of Mediterranean 
climate and is fed by small, seasonal rivers and streams. As a result, the fish assemblages are largely 
devoid of freshwater and anadromous species and are dominated by estuarine resident and marine migrant 
fishes (Allen et al. 2006). Unlike the majority of southern California bays and estuaries, San Diego Bay is 
comparatively large and, therefore, displays considerable habitat diversity and environmental gradients. 
These gradients are especially apparent during the winter months when most rainfall occurs. 

The sheltered waters function as a nursery for fish and a stopover and rest area for migratory birds. They 
also support a number of endemic or rare fish and wildlife species. San Diego Bay supports local resident 
fishes and birds, as well as those that migrate to and from these waters for specific life cycle needs, 
including harvested fish such as California halibut (Paralichthys californicus), and important prey of 
larger fish, seabirds, and marine mammals, such as northern anchovy (Engraulis mordax). 

San Diego Bay contributes more protected, shallow, bay habitats to the Pacific Flyway waterbird 
populations than any other bay or estuary situated along the 180-mile coastal region of southern 
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California. When compared to midwinter populations of the SCB, San Diego Bay provides habitat for 
more than half of the entire midwinter duck population. The majority of the regional surf scoter 
(Melanitta perspicillata, 72 percent) and brant (Branta bernicla, 66 percent) populations were present in 
central and south Bay. Forty-four percent of the region’s bufflehead population used central and south bay 
in 1994, as did a similar percentage of scaup (U.S. Fish and Wildlife Service 1995a). Thirty-one percent 
of the midwinter brant population used central and south bay (U.S. Fish and Wildlife Service [USFWS] 
1995a). San Diego Bay provides breeding, wintering, and/or stopover habitat for most of the shorebirds 
identified in the U.S. Shorebird Plan as having primary importance within the region. 

The SSTC and San Diego Bay are situated within an urban context where there is intense shore and water 
use, both current and historical. In immediate proximity to the largest naval complex in the world and 
California’s second largest incorporated city, San Diego Bay receives water and urban runoff from a 
watershed of 415 square miles where 50 percent of the county’s population lives or works. The legacy of 
historical dredging, filling, direct sewage delivery, and pollutants that still persist in “hot spots” have 
modified the benthic environment that supports marine plants and invertebrates. The extent of this 
modification is such that biological assemblages have changed in comparison to past marine 
communities. While San Diego Bay’s military history began very early at the turn of the 20th Century 
with World War I, major filling of marshlands and deepening of the bay were primarily related to its 
development as a commercial harbor beginning in the late 1800s and first half of the 20th century, rather 
than to military use. Due to this history, San Diego Bay is listed as an impaired water body, under Clean 
Water Act (CWA) Section 303[d], by the California State Water Resources Control Board (SWRCB) due 
to identified pollutants (Regional Water Quality Control Board [RWQCB] 2007). The 1997 National 
Sediment Quality Survey determined that San Diego Bay, San Francisco Bay, and offshore areas around 
San Diego and Los Angeles appear to have the most significant sediment contamination in the 
Environmental Protection Agency’s (EPA) Region 9 (USEPA 1997). Major contaminants found in San 
Diego Bay include chlorinated hydrocarbons, polychlorinated biphenyls, toxic components of petroleum 
hydrocarbons, polynuclear aromatic hydrocarbons, heavy metals, and organotins such as tributyltin (DoN 
1998). 

An added pressure on the marine communities has been the depletion and modification of the habitats in 
the region from their historical condition. Compared to historical acreages, there has been a 70 percent 
loss of salt marsh, 84 percent loss of intertidal areas other than salt marsh, and a 42 percent loss of 
shallow subtidal waters. Conversely, since San Diego Bay was first dredged in 1914, deep water habitat 
has doubled. Available shoreline habitats have also experienced physical alteration, with 74 percent of the 
shoreline now armored with artificial hard structures, a type of substrate not native to San Diego Bay. 
Upland transition areas needed by many species are now scarce and have been converted to urban uses 
such as military, commercial and residential development, and public facilities and infrastructure. Fresh 
water and sediment that were formerly delivered to San Diego Bay by several rivers and creeks are now 
almost completely impounded by dams and have been replaced by storm water flows. 

While San Diego Bay’s habitat losses are similar to those of other bays, this complicates an assessment of 
impacts due to local causes versus regional or more distant causes. Native wildlife that are increasing in 
number, include the more generalist species and those tolerant of human disturbance such as the western 
gull (Larus occidentalis), common raven (Corvus corax clarionensis), and American crow (Corvus 
brachyrhynchos hesperis). Shrinking habitat locally, regionally, and along the entire Pacific Flyway is 
probably the most important issue to survival of many birds dependent on San Diego Bay (e.g. Brown et 
al. 2001, Shuford and Gardali 2008). 
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3.7.1.3 Region of Influence 
The marine ROI can be partitioned into three zones: 1) the bayside training zones within the San Diego 
Bay (sandy beaches, mudflats, and the nearshore environment); 2) portions of the intertidal to nearshore 
(<0.5 nautical miles [nm]) ocean area off the southern beaches of Naval Air Station, North Island 
(NASNI); and 3) the intertidal to nearshore (<3 nm) ocean area encompassing the training lanes at SSTC-
N and SSTC-S, and ocean anchorages. The marine ROI encompasses an array of habitat types controlled 
to various degrees by bathymetry, hydrology, temperature, salinity, and substrate type (Section 3.5 Water 
Resources and 3.7.1.3.1 Marine Habitats Overview). The influence of these factors results in habitat 
partitioning into distinct environments that contain species indicative of those environments (Figure 3.7-
1). The interaction of physical bottom substrate and the overlying water column, in conjunction with the 
mixing of bay and ocean waters, is complex considering tidal fluctuation, freshwater input, and 
circulation. 

3.7.1.3.1 Marine Habitats Overview 
Marine habitats vary by depth (bathymetry), tidal inundation, bottom substrate, and whether they are 
vegetated or unvegetated. There are other factors that define habitat condition, but these are the 
fundamental variables by which mapping has taken place in the ROI. Figure 3.7-2 provides an overview 
of the bathymetry in the vicinity of the ROI and Figure 3.7-3 provides an overview of marine habitats 
based on vegetation and substrate. 

San Diego Bay Habitats  
Figure 3.7-3 depicts current ROI vegetation and substrate data, and Figure 3.7-4 shows the habitat areas 
broken down with depth categories added, focusing on the bayside training areas. The acreages shown in 
these figures are reported in Table 3.7-1, which lists the total acreage of submerged habitat types in San 
Diego Bay. Table 3.7-2 lists the acreages within the SSTC training area, and the proportion of these 
habitats in the SSTC compared to the entire San Diego Bay. 

Intertidal Zone 

Intertidal areas in the ROI are adjacent to the dry shore, between the high and low tide line, and are 
subject to varying degrees of tidal submergence. There are several subareas of intertidal habitat based on 
the influence of tides described in the sections that follow. The intertidal zone is a highly dynamic area 
because of its variable exposure to air. Plant and wildlife species must adapt to extremes in temperature 
and dehydration, as well as salinity stress. 

Southern Coastal Salt Marsh

Southern coastal salt marsh is a higher-elevation intertidal community, characterized and caused by ocean 
flooding of low-lying areas at high tide. The tide is the most important source of water, nutrients, and 
oxygen to the salt marsh due to the semiarid climate of the ROI and low annual rainfall (MacDonald et al. 
1990). The level of salinity in the water at any point in the salt marsh is directly related to its distance 
from the ocean, with areas further from the ocean having lower concentrations of salt. Organisms in the 
salt marsh position themselves according to their level of salt tolerance. Typically high in productivity, 
salt marshes are important nurseries for many species of marine fish, feeding grounds for birds, and home 
to a wide variety of invertebrates. 
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SOURCE: Adapted from DON/POSD 2000 
1 Lower limit of salt marsh is defined by lower limit of cordgrass (Spartina foliosa). These tidal elevations are 
estimated based on salt marshes neighboring those of the San Diego Bay. This is as low as +2.3 ft (0.7 m) MLLW 
in Mission Bay (Levin et al. unpubl. data). In Tijuana Estuary and Anaheim Bay, lower limits range from +3.5 to 
+5.25 ft (+1.1 to +1.6 m) MLLW (Zedler et al. 1992; Massay and Zembal 1979). 
2 Mudflat zone derived from lower limit of cordgrass to upper limit of eelgrass (0.0). 
3 In the San Diego Bay, depth of eelgrass varies with regions as follows: south San Diego Bay 0.0 to –7 ft (0.0 to –2 
m) MLLW; Central Bay 0.0 to –8 ft (0.0 to –2.4 m) MLLW; North Bay 0.0 to –13 ft (0.0 to –4 m) MLLW. Near the 
mouth in North Bay, there is a different form (wider blades) that extends down to –18 to –24 ft (–5.5 to –7.3 m). 

Figure 3.7-1: Habitat Defined by Tidal Elevation 
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Figure 3.7-2: Ocean and San Diego Bay Bathymetry in the Vicinity of the ROI 
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Figure 3.7-3: Current ROI Vegetation and Substrate Data 
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Figure 3.7-4: Habitat Areas in Bayside Training Areas Broken Down by Depth Category and 

Whether They Are Vegetated or Unvegetated 
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Table 3.7-1: Total Acres of Submerged Habitat Types within San Diego Bay Based on Bathymetry 

Depth Habitat Type Area 
Acres  

(> +2.0 feet) Salt Marsh 823  
(+2 feet to -2 feet) Intertidal (excluding salt marsh) 1,802  

(> +2.0 feet) Salt Ponds 1,608  
(-2 feet to -12 feet) Shallow 4,799  

(-12 feet to -20 feet) Moderately Deep  2,219  
(< -20 feet) Deep 4,443 

Total 15,694 acres 
Source: Navy-Port eelgrass mapping as surveyed in 2004, and U.S. Navy bathymetry data as surveyed 
1994 by Scientific Services 

Table 3.7-2: Area of Submerged Habitat Types Contained within All San Diego Bay ROI Training 
Areas, and the Proportion (percent) in the SSTC Compared to All San Diego Bay 

Habitat Depth Area 
Acres 

Percent of San Diego 
Bay

Intertidal (+2 feet to -2 feet) 32.37 2 
Shallow (-2 feet to -12 feet) 846.16 18 

Moderately Deep (-12 feet to -20 feet) 982.73 44 
Deep (< -20 feet) 22.27  0.5 

Source: Navy-Port eelgrass mapping as surveyed in 2004, and U.S. Navy bathymetry data as surveyed 
1994 by Scientific Services 
Note: Approximately 30 acres of open water are owned in fee by the Navy in the ROI (Table 3.11-1). 

The pickleweed subtype of salt marsh occurs along the northeast boundary of SSTC-S east of SR-75, at 
the YMCA Camp Surf, and east of the Wullenweber antennae in the central portion of SSTC. Near San 
Diego Bay the dominant species are pickleweed (Salicornia virginica), alkali heath (Frankenia salina), 
saltwort (Batis maritima), woolly seablite (Suaeda taxifolia), and saltgrass (Distichlis spicata). Internal to 
SSTC-S, none of the salt marsh is currently subject to tidal influence. The remnant marsh is now isolated 
from San Diego Bay by roads and salt ponds. The pickleweed series internal to SSTC-S is dominated by 
alkali heath, saltgrass, glasswort (Salicornia subterminalis), and open salt flat areas. 

Marine organisms use the areas of salt marsh still exposed to the tide when the tide is in, taking advantage 
of the abundant food resources. Topsmelt (Atherinops affinis), arrow goby (Clevelandia ios), California 
killifish (Fundulus parvipinnis), and longjaw mudsucker (Gillichthys mirabilis) are all expected in salt 
marshes, due to their prevalence at the Sweetwater Marsh (Johnson 1999). Young round stingray 
(Urobatus halleri) and California halibut also are expected. Mallard (Anas platyrhynchos), gadwall (A. 
strapera), northern harrier (Circus cyaneus), black-necked stilt (Himantopus mexicanus), American 
avocet (Recurvirostra americana), western meadowlark (Sturnella neglecta), and Belding’s savannah 
sparrow (Passerculus sandwichensis beldingi) are found, and nest, higher in the marsh (Unitt 2004). The 
community is also rich in benthic invertebrates (Jacobs 1997). Marsh areas that are no longer exposed to 
tidal cycles, such as the interior of SSTC-S, are still used by raptors, songbirds, mammals, and other 
nonaquatic fauna. 
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Intertidal Flats

Intertidal flats of San Diego Bay include mudflats, sand flats, and salt flats. They occur between the 
highest-high and lowest-low tide zones, or otherwise between the lowest cordgrass (beginning of the salt 
marsh) and highest eelgrass, approximately +3 to 0 feet Mean Lower Low Water (MLLW) in San Diego 
Bay. This zone normally lacks vegetation. The most extensive intertidal flats in or adjoining SSTC-N and 
SSTC-S are along the northern shore of the salt ponds, north of the northernmost levee continuing along 
the bayside boundary of SSTC-S, and off the shore of Delta beaches. Narrow intertidal flats also occur 
along the margins of tidal channels of the salt marshes of south San Diego Bay such as at SSTC-S and the 
Delta beaches, and these may be used as feeding areas by the light footed clapper rail and Belding’s 
savannah sparrow. Mudflats have been replaced by fill, concrete bulkheads, and a variety of other 
stabilization structures in the north San Diego Bay and the eastern shoreline of the central San Diego Bay 
to provide for recreational, commercial, industrial, and military uses. A well-developed mudflat is 
anaerobic and stable due to a lack of significant wave action. 

When the tide comes in, numerous fish, sharks, and rays move in to forage in the flats. While most 
mudflat fish are tidal visitors, and some remain at low tide in shallow drainage channels, a short list of 
species are full-time residents. These are species that can live in the burrows of marine invertebrates 
(Moyle and Cech 1982). Other fish are seasonal visitors during juvenile life stages: California halibut, 
California halfbeak (Hyporhamphus rosae), and striped mullet (Mugil cephalus) (Johnson 1999). 

Studies on tidal flats elsewhere have demonstrated that it is frequently only the juvenile decapod 
crustaceans such as shrimp, as well as demersal fish that forage on tidal flats while the adults and pelagic 
larvae stay offshore. The tidal flats function as nurseries for the resident juveniles and the subadults, 
which migrate to the subtidal area to avoid low tide conditions on the flats. While relatively constant 
salinities and temperatures in offshore waters benefit larval development, these larvae eventually drift 
onto tidal flats so that the juvenile stages of these fish may take advantage of high temperatures, abundant 
food, and the absence of large predators (Reise 1985). 

When the tide recedes, biodiversity in the mudflat becomes much more visible to even the casual 
observer. Shorebirds congregate sometimes by the thousands to consume invertebrate prey. Each species 
specializes in a certain zone, evident by the length of its bill and feeding behaviors that help access the 
different lifestyles and niches of mud-dwelling species. In the flats that adjoin the salt ponds of south San 
Diego Bay, the USFWS made 50,000 bird observations of 67 species, primarily seabirds and shorebirds, 
during year-long, weekly surveys in 1993-1994 (USFWS 1995). More recent year-long monthly 
shorebird surveys in 2006-2007, in this same area, observed 46,176 total birds including 95 species 
(Tierra Data 2008). 

Sand flats and beaches remain aerobic and typically experience more turbulence from waves, preventing 
development of permanent burrows. Sandy beaches are more strongly zoned than mudflats (Castro and 
Huber 1997), because they tend to have a steeper gradient topographically and because coarse grain sizes 
allow for more rapid and differential drying. The upper beach is drier than the lower beach because water 
drains away from the upper beach more rapidly. Beach hoppers, sand fleas, and isopods may be expected 
on the upper beach, whereas polychaetes, clams, and other animals predominate on the lower beach. 

Artificial Hard Substrate

San Diego Bay presently has 45.4 miles of armored shoreline (where man-made, hard structures are used 
to protect developed sites along San Diego Bay) out of 64.4 total miles of shoreline, or 74 percent of the 
shoreline. There are also 131 acres of surface structures shading San Diego Bay waters, in both intertidal 
and subtidal habitats. Protection is needed because unprotected shoreline sites will erode when exposed to 
tidal fluctuation, storm waves, storm surges, and surface runoff. Pier pilings, bulkheads, rock riprap, 
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floating docks, sea walls, mooring systems, and derelict ships/ship parts form this extensive artificial 
habitat (i.e., armored shoreline, artificial hard substrate). Artificial hard shoreline occurs along the 
northernmost bayside areas and along a small area bayside in the northern part of the SSTC-S. These hard 
structures are used to protect developed sites along the shore and these armored substrates have become 
habitats for many forms of marine life, including native and nonnative lobster, crabs, worms, mussels, and 
starfish. These areas may also provide refuge and feeding areas for certain juvenile and predator fish, such 
as perches, basses, dogfish, opaleye, and croaker. A hardened shoreline typically produces a very steep 
shore profile that can provide elevated roosting sites for San Diego Bay waterbirds to conserve energy 
and avoid harsh weather conditions (Ogden 1995). However, these structures with very steep slopes or 
riprap in which the niches have been filled with concrete provide very poor quality habitat. Different 
types of artificial hard substrate will support different abundances and types of marine organisms. The 
surface roughness and complexity of a structure can affect its ability to provide refuge niches and allow 
retention of water at low tides. Seawalls provide the poorest habitat for marine species, as their relatively 
smooth surfaces and vertical angles reduce suitable areas for attachment. 

Salt Pond 

Salt ponds are large, persistent, saline impoundments of estuarine, ocean, and San Diego Bay water that 
are currently, or have been, managed primarily for salt production. A portion of the salt pond complex is 
owned by the Navy at the northeast corner of SSTC-S, and it is managed in cooperation with USFWS – 
Refuges. This area is rich in shorebirds due to the abundance of invertebrate forage, and is also used by 
nesting seabirds (on the dikes). Gulls, terns, black skimmers (Rynchops niger niger), and pelicans, 
including the California brown pelican (Pelecanus occidentalis californicus), use the dikes for evening 
roosts. Dikes separating the ponds support significant nesting colonies of western snowy plover 
(Charadrius alexandrinus nivosus), Belding’s savannah sparrow, black-necked stilt (Himantopus 
mexicanus mexicanus), black skimmer, and Caspian, Forster’s, gull-billed, royal, and California least 
terns (Sterna sp.). One of only two nesting colonies of elegant terns (Sterna elegans) in the United States 
can be found at the salt ponds. 

Shallow Subtidal  

Continually submerged, these shallow habitats extend from the low tide zone (-2.2 to -12 feet MLLW) 
and can either be vegetated or unvegetated. Shallow soft-bottom areas, with their associated fauna and 
flora, were the primary subtidal habitat in San Diego Bay prior to its development. The shallow subtidal 
habitat can be found across 3,734 acres (28 percent) of the south San Diego Bay, portions of south-central 
San Diego Bay, and narrow strips along the shoreline of north and north-central San Diego Bay. This 
habitat makes up about half of the in-water bayside training areas of SSTC-N, and connects with the 
northeastern tip bayside in SSTC-S. Sediment grain sizes tend to be very coarse (0 to 5 percent fines) to 
coarse (5 to 25 percent fines). The abundance and biomass of organisms is much higher in shallow 
waters, including invertebrates (Ranasinghe et al. 2007), fish (Allen 1999, Pondella et al. 2006) and bird 
abundance and diversity (Ogden 1994, USFWS 1995, Tierra Data 2008). Shallow waters support many 
thousands of resident and migratory birds every year for foraging and resting. The bird groups that appear 
to use these areas preferentially are bottom-feeding divers such as surf scoter and scaup (Aythya affinis 
and A. marila nearctica), dabbling brant, plunge divers such as terns, and the surface-foraging black 
skimmer (Ogden 1994, USFWS 1994). 
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Unvegetated Shallow Soft Bottom

Soft bottoms of unconsolidated sediment are unstable and shift in response to tides, wind, waves, 
currents, human activity, or biological activity such as bottom fish feeding, or bat rays (Myliobatis
californica) excavating pits to reach buried clams. Few plants and animals have adapted to this instability. 
Because animals and plants lack attachment sites in this environment, they must burrow into the substrate 
to prevent from being washed away by currents, and so are called “infauna.” Competition for space is 
ameliorated partly by organisms occupying various depths within the substrate. Invertebrates such as 
sponges, gastropod mollusks, and some larger crustaceans and tunicates live on the surface. 

An important structural component of unvegetated shallows is the presence of extensive masses or mats 
of living algal material interspersed with areas of exposed sediment that may extend into the intertidal 
zone (Ford 1968, Ford and Chambers 1974). The dense, heavily branched red alga (Gracilaria verrucosa) 
forms the bulk of this mat, which also includes other red algae (i.e., Hypnea valentiae and Griffithsia
pacifica). Some of these mats are loosely anchored in the sediment, while others drift just above the 
bottom. Mats can be one to two feet thick during the warmest months of the year. Underwater 
observations indicate that these algal mats are an important microhabitat feature, because they provide 
cover or refuge from predators for many species of motile invertebrates and fish, much like marsh 
vegetation does for birds. The algae also appear to serve as a food source for some invertebrates. The 
living plant material and detritus constitute a primary food source for California killifish and other fish, 
crabs, isopods, gastropod mollusks, and some aquatic birds (MacDonald et al. 1990). 

Unvegetated shallows support species assemblages of benthic invertebrates and demersal fish that are 
distinct from vegetated shallows (Kramer 1990, Takahashi 1992a, Allen 1997). Many of these 
invertebrates serve as food sources for the demersal fish that are restricted to or occur primarily in these 
unvegetated shallow areas of soft sediment. An example is the California halibut, a flatfish species of 
commercial and recreational value. The small juvenile halibut is restricted primarily to unvegetated 
shallows of unconsolidated sediment in bays and estuaries (Allen 1982, Kramer 1990), where they feed 
on invertebrate fauna (Drawbridge 1990). Unvegetated shallows therefore provide a key nursery for 
halibut. 

Vegetated Shallow Soft Bottom

Eelgrass (Zostera marina), a native marine angiopserm, provides a key benthic habitat in San Diego Bay. 
Eelgrass habitats rank among the most productive habitats in the ocean (Nybakken 1997). As has 
occurred in bays and estuaries all along the Pacific coast and elsewhere in the world, eelgrass beds in San 
Diego Bay have suffered substantial loss due to their location in sheltered waters where human activity is 
concentrated. They are currently located in patches along the bayside shore of SSTC-N and SSTC-S 
(Figure 3.7-5). In San Diego Bay, these beds extend from 0 feet MLLW to depths of approximately -23 
feet MLLW, depending on levels of light and water turbidity. In south San Diego Bay the range is from 0 
to -7 feet MLLW, central San Diego Bay zero to -10 feet MLLW, and north San Diego Bay 0 to -13 feet 
MLLW. Near the mouth in north San Diego Bay, a different variant of eelgrass (wider blades) grows 
from -16 to -23 feet MLLW (Hoffman 2001). Table 3.7-3 presents the acreages of eelgrass present in 
Navy bayside training lanes. Two hundred and forty-eight acres of eelgrass are present with all the 
bayside training lanes representing approximately 13% of the total bayside training area. 
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Figure 3.7-5: Distribution of Eelgrass in and Around the SSTC ROI in Four Separate Survey Years 
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Table 3.7-3: Eelgrass Areas of the SSTC ROI and Individual San Diego Bay Training Areas 

Bayside Training 
Area 

Square
Kilometers Acres 

Alpha 0.0354 8.7 
Bravo 0.0710 17.5 

Charlie 0.0550 13.6 
Delta-I 0.0940 23.2 
Delta-II 0.2077 51.3 
Delta-III 0.2616 64.7 

Echo 0.1833 45.3 
Foxtrot 0.4206 103.9 

Golf 0.1108 27.4 
Hotel 0.0342 8.5 
Total 1.4736 364.1

Source: Composite data from 1994, 1999, 2004, and 2008 baywide 
eelgrass surveys. 

Eelgrass beds are an important component of the San Diego Bay food web. Much of its productivity 
enters the food web as detritus or decayed material consumed by invertebrates. Fishes and invertebrates, 
such as juvenile lobster, use eelgrass beds to escape from predators, as a food source, and as a nursery. 
Fish documented to use eelgrass beds include topsmelt, guitarfish, diamond turbot, bat ray, dwarf perch, 
arrow goby, jack mackerel, pipefish, Pacific sardine, striped mullet, and walleye surfperch (Department of 
the Navy [DoN] 2000). The plants provide surfaces for egg attachment and sheltered locations for 
juveniles to hide and feed. Fish produced from these beds are consumed by fish-eating birds, including 
the endangered California least tern. Waterfowl, especially surf scoter, scaup, and brant are present in 
high numbers in late fall and winter in eelgrass beds. 

Eelgrass beds are the most productive areas on the soft bottom. Roots and rhizomes help stabilize the 
unconsolidated substrate by forming an interlocking matrix that inhibits erosion. The plants themselves 
keep water clearer by trapping fine sediments and preventing their resuspension (Takahashi 1992b). 
Leaves cut down wave action and currents; the resulting decrease in turbulence causes more fine sediment 
to be deposited. Abundant algae and invertebrates that grow on the leaf blades provide primary and 
secondary productivity for consumption by larval and juvenile fish. Sediments within eelgrass beds are 
loaded with detrital leaves, rhizomes, and nutrients that fuel infaunal invertebrates. When epibenthic 
invertebrate abundances are low, this indicates impaired food chain support functions (Rutherford 1989). 

Moderately Deep Subtidal 

Moderately deep subtidal habitat, defined as water depth ranging from -12 to -20 feet MLLW, covers 
approximately 2,219 acres or 17 percent of San Diego Bay, and occurs primarily off the coast of SSTC-N 
and in inlets of north San Diego Bay. Of this, 887 acres or 44 percent is in the ROI. Moderately deep 
subtidal is by far the majority of San Diego Bay marine habitat in the ROI. It extends from the 
approximate lower depth of most eelgrass beds to the approximate edge of the shipping channel. It 
represents areas that generally have been dredged in the past, but are not maintained as navigational 
channels. The most recent dredging record at these depths off of SSTC-N occurred from 1941 to 1945, 
and sediments vary widely in this region, from 5 to 95 percent fines. 
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The moderately deep south San Diego Bay region is dominated by round stingray, spotted sand bass 
(Paralabrax maculatofasciatus), California halibut, slough anchovy, and barred sand bass (P. nebulifer) 
(Allen 1998, Pondella et al. 2006). Moderately deep water is used in higher numbers, compared to other 
San Diego Bay locations, for resting by bottom feeding diving birds, especially rafting surf scoter, scaup, 
bufflehead (Bucephala albeola), and plunge divers, such as terns and brown pelicans (Ogden 1995, 
USFWS 1995). The federally endangered California least tern and brown pelican forage in these areas. 
While these depths generally do not support eelgrass in this part of San Diego Bay, the substrate may be 
covered with turf algae or marine invertebrates such as sea pens. Sea pens are colonial marine cnidarians 
belonging to the order Pennatulacea. 

Deep Subtidal 

Deep subtidal habitat includes the surface water, water column, and sediments for areas greater than -20 
feet MLLW. It is associated primarily with navigational channels. Except for a few areas in north San 
Diego Bay that have no dredging record, all deep subtidal habitat has been dredged since the 1940s; most 
was dredged in the 1960s or more recently. Since very little of this habitat occurs in the ROI, it is not 
discussed further. 

Habitats of the Nearshore Ocean and Surf Zone 
This habitat includes the area offshore, or the oceanside of SSTC-N and SSTC-S, and includes the marine 
waters off of the sandy beaches of NASNI, SSTC-N (the yellow through orange boat lanes), and SSTC-S 
(including the white and purple boat lanes). Also included are the ocean anchorages that partially overlap 
the SSTC-N ocean boat lanes. 

Habitats on the oceanside of the SSTC can be described by a combination of depth, substrate, and wave 
energy. The nearshore area is primarily soft bottom, and spans from exposed sandy beaches to the water 
column above the inner shelf. The coastal nearshore areas are classified as surf zone and coastal pelagic 
zone up to 100 miles westward as described by Allen et al. (2006) and others. The high-energy surf zone 
and shallow (< 98 feet MLLW) areas dominated by sand and low-lying (<7 feet MLLW) rocky reef and 
cobble are typical of much of the southern California coastline, and are illustrated in Figure 3.7-6. 
Utilizing the habitat classification system developed for SANDAG and California Coastal Conservancy 
(Merkel & Associates, Inc. et al. 2002), the majority of the area is described as a Subtidal/Soft 
Bottom/Sand ecotype, with a low to moderate energy ecotype modifier, due to seasonal variability with 
respect to wave energy. 

The offshore area also includes portions classified as Subtidal/Hard Bottom/Cobble/Understory algae and 
adjacent habitat within the ROI as Subtidal/Hard Bottom/Boulder/Rock Reef/Kelp Bed ecotypes (the 
latter associated with Point Loma). The algal communities such as kelp beds add structure in shallow 
water, fostering a richer species assemblage. The basic habitat data for nearshore ocean areas is provided 
by the San Diego Nearshore Program, as reported from surveys in 2002. Figure 3.7-6 and Figure 3.7-7 
show the habitat of the nearshore area in the northern and southern portions of the ROI, respectively. 
Tables 3.7-4 and 3.7-5 quantify the corresponding habitat areas. This program uses a habitat classification 
system that integrates elements from a number of previously created classification systems, including the 
Marine and Estuarine Ecosystem and Habitat Classification developed by National Oceanic and 
Atmospheric Administration (NOAA) (Allee et al. 2000). The Nearshore Program is a cooperative effort 
of the NOAA-National Marine Fisheries Service (NMFS), California Department of Fish and Game 
(CDFG), USFWS, and United States Army Corps of Engineers (USACE), among others. 
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Figure 3.7-6: Nearshore Vegetation and Substrate Data for the Northern Boat Lanes 
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Figure 3.7-7: Nearshore Vegetation and Substrate Data for the Southern Boat Lanes 
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Table 3.7-4: Substrate Type Contained within Oceanside SSTC ROI Boat Training Lanes and 
Anchorages (see associated Figures 3.7-6 and 3.7-7) 

Training Area Substrate Type Square
Kilometers Acres 

SSTC-N Oceanside 
Lanes 

Sand 16.0 3,956 
Cobble 1.72 424 
Boulder 0 0 
Total 17.7 4,379 

SSTC-S Oceanside 
Lanes 

Sand 8.34 2,062 
Cobble 0.44 108 
Boulder 0 0 
Total 8.78 2,170 

Note: Substrate data provided by San Diego Nearshore Program – 2002 

Table 3.7-5: Area of Vegetated Substrate Contained within Oceanside SSTC ROI Boat Training 
Lanes and Anchorages (see associated Figures 3.7-6 and 3.7-7) 

Operational Area Vegetation Type 
Square

Kilometers Acres 

SSTC-N Oceanside 
Lanes 

Surfgrass/Eelgrass 0 0 
Understory Algae 0.013 3.26 
Kelp/Macroalgae 0 0 

SSTC-S Oceanside 
Lanes 

Surfgrass/Eelgrass 0 0.00 
Understory Algae 0.42 103 
Kelp/Macroalgae 0 0 

Note: Vegetated substrate data provided by San Diego Nearshore Program - 2002 

The area near SSTC-N has a southwest exposure, while the SSTC-S and Imperial Beach area, just four 
miles to the south, has a west exposure. A survey conducted that encompassed portions of the area 
containing existing U.S. Navy anchorages and boat lanes on the oceanside of the Silver Strand confirmed 
that SSTC-N is composed of nearly 100 percent sand (Tierra Data Inc. 2006). Anomalies in the sonar 
transects in several areas were found to be sand ridges or waves composed of primarily coarse sand and 
shell fragments; this is indicative of areas of focused wave energy from wave refraction. The northern 
area is classified as having low to moderate wave energy due to its seasonal variability with respect to 
wave energy. 

Towards SSTC-S and Imperial Beach, substrate type and relief were more variable. While the bottom 
contained primarily sand (90 percent), similar to offshore of SSTC-N, video imagery displayed a 
physically disturbed site where sand movement and large storms scour the bottom on a seasonal basis. 
This scoured area continues offshore at least 3,281 feet. Substrate and associated communities fluctuated 
frequently, without relation to depth, and contained hard bottom with boulders, rock reef, potential kelp 
bed habitat, and cobbly understory algae habitat subtype. This area is considered to be high energy for 
waves and unstable. Giant kelp (Macrocystis spp.) is highly variable from year to year and the 
development of perennial kelp forest habitat requires substrate and conditions not found within the SSTC-
N or SSTC-S oceanside training lanes. 
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The proportion of hard substrate habitat at any given time relates to the amount of sand in the littoral cell 
and relief height. These substrate qualities include relief height (low, high), texture (smooth, pitted, 
cracked), size, and composition (sandstone, mudstone, basalt, granite). Substrates that are of higher relief, 
greater texture, and greater size generally have the richest assemblages of marine species. Cobbles, which 
roll and move about within the wash zone can prevent marine life from establishing. Rocks and reefs of 
low height are subjected to seasonal burial and uncovering associated with the onshore and offshore 
migration of sand. Such low-lying substrate tends to contain less biodiversity and be dominated by 
opportunistic annual turf vegetation or sand-tolerant species. The boulder and cobble areas observed off 
SSTC-N and SSTC-S have low to moderate densities of attached algae including various red algae, giant 
kelp (Macrocsytis pyrifera), and encrusted coralline algae. 

Moving further offshore to depths where seasonal sand movement is less, hard substrates do not need to 
have as high a relief to support perennial species. Kelp beds are an important habitat associated with 
offshore reefs; however, kelp beds observed in the ROI are ephemeral and not persistent. Giant kelp is 
one of the first species to be eliminated in physically stressed habitats (wave or sand scour). El Niño 
conditions, which result in higher than average temperatures and low nutrients, have been linked to 
periodic and widespread reductions in kelp canopy. The kelp community, dominated by giant kelp, ranges 
from water depths of about -20 to -120 feet MLLW It is a unique habitat that provides food, shelter, 
substrate, and nursery areas for many species of fish and invertebrates. 

An important function of the nearshore environment is the transport of plankton into and out of San Diego 
Bay for coastal species that depend on access to the warm, sheltered, shallow waters during early life 
cycle stages. Within the water column are microscopic species of phytoplankton and zooplankton, 
including the larvae of many fish and crustaceans. The movement and distribution of plankton is 
completely dependent on currents and tides. Phytoplankton are an important primary producer in all areas 
of the ROI Feeding on phytoplankton and with a potentially completely different seasonal cycle are 
zooplankton, including abundant meroplankton or “temporary plankton,” the larval forms of invertebrates 
that later settle to the bottom and become benthic juveniles and adults. These forms occur together with 
species called holoplankton, which are zooplankton that spend their entire lives in the open water 
environment in planktonic form. The density and diversity of holoplankton are greater in the nearshore 
ocean and north San Diego Bay, which is closer to coastal ocean water (Ford 1968). Some zooplankton 
migrate vertically through the water column from day to night, as well as horizontally with tidal 
movement. 

Because of their importance and distinctive mode of life, planktonic larvae of fish are considered a 
separate category of plankton called ichthyoplankton. The California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) unit has conducted standardized ichthyoplankton surveys, primarily offshore of 
California and Baja California, since 1951. Survey methods and results are described by Moser et al. 
(1993). Geographic Information System maps of egg and larval distributions of managed species have 
been developed from data collected during these surveys (PFMC 1998c and 2003). 

3.7.1.3.2 Marine Plants and Invertebrate Community Overview 
This section describes the marine plant (including marine algae) and invertebrate communities as a 
resource in the nearshore and offshore areas of the SSTC, and portions of the ROI in San Diego Bay, for 
the purpose of comparing the environmental consequences of the Proposed Action and the alternatives. 
This includes the water and physical substrate in the benthic environment that support plankton, algae, 
plants, and invertebrates. Representative biological communities comprised of characteristic plant, algae 
and invertebrate species exist within habitats that are typically defined by depth, substrate, temperature 
and tidal exposure. The surf wash line that contains beach wrack left by high tides is considered the 
beginning of terrestrial habitat and is discussed in that section. The intertidal zone on the surf side extends 
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to about -6 feet MLLW which is similar to its lowest elevation in mudflats on the San Diego Bay side of 
the SSTC. The intertidal zone also includes artificial structures as habitat, such as piers, docks, and riprap. 
Salt marsh plants and vegetation are treated as a terrestrial biological resource in this document. Fisheries 
for macroinvertebrates such as sea urchins and lobsters are briefly described in this section. 

Marine Algal Community 
The ecological contribution and diversity macroalgae (seaweeds) is substantial in San Diego Bay, where 
over 50 species have been documented. They are the principal producers in the ecosystem and provide an 
important food source. Additional structure is also imparted by larger algal species and eelgrass. 
Additionally, an important food resource for zooplankton and filter-feeders is provided by the many algal 
species that reproduce with swimming gametes and zoospores to enhance their dispersal. 

Algal species are found in association with a wide range of habitats. In some cases, these associations are 
strongly tied to physical substrate. Some algae are found on sandy substrate, and many that grow 
subtidally on rocky substrate are also found on hard intertidal surfaces. In other cases, the relationship 
seems to be opportunistic—any or all are commonly found in a given habitat. 

In San Diego Bay, macroalgae belong to three different taxonomic groups or Phyla: Chlorophyta (green 
algae), Phaeophyta (brown algae), and Rhodophyta (red algae). The differences among the phyla 
primarily relate to photosynthetic pigments, certain physiological processes, and reproductive/life history 
characteristics. Macroalgae differ primarily by photosynthetic pigments, physiological processes, and 
reproductive/life history characteristics. 

Chlorophyta—Nine species of green algae can be found in San Diego Bay: Cladophora sp. Ceramium
eatonianum, Eryopsis corticulans, Derbesia marina, Chaetomorpha linum, Ulothrix sp. (woolly hair), 
Enteromorpha sp., Ulva expansa (sea lettuce), and Ulva tacnista. 

Phaeophyta—There are 12 native species of brown algae that are consistently found in San Diego Bay: 
Egregia laevigaia, Eisenia arborea, Undaria pinnatifida, Porphyra perforta, Dictyota flabellate, 
Ectocarpus spp., Fucaceae sp., Sargassum agarhianum, Sargassum muticum, Sargassum palmeri, 
Colpomenia sinuosa, Endarachne binghamiae, and Scytosiphon lomentaria. 

Rhodophyta—The largest group of algae, represented by 25 species, is the red algae: Gigartina tepida 
(turkish towel), Tiffaniella snyderae, Polysiphonia pacifica, and Hypnea valentiae, shallow water: 
Antithamnion sp. and Polysiphonia pacifica, and Aglaothamnion cordatum. Many species of red algae are 
quite small and may be present only cryptically attached to a variety of structures or as epiphytes, living 
atop another plant or algal form. 

Typically found in San Diego Bay’s shallow subtidal areas are the green algae Chaetomorpha linum, 
Cladophora sp., Enteromorpha sp., and Ulva expansa (sea lettuce); the brown algae Sargassum palmeri; 
and the red algae Gigartina tepida, Gelidium nudifrons, Gigartina sp., Gracilaria lemaneiformis Hypnea
valentiae, and Tiffaniella snyderae. 

Mudflat areas may be covered with algae, such as the red algae Sarcodiotheca gaudichaudii and
Antithamnion sp. Toward the uppermost elevations, green algae such as Enteromorpha sp., Cladophora 
sp. and Ulva spp. can form extensive mats (Mudie 1970). Burrows and siphon-holes of benthic 
invertebrates, tiny invertebrates that live among the grains of substrate (meiofauna), and algae and detritus 
fill the sediment with hidden activity, and are all necessary to support the food chain and mineral cycles 
of San Diego Bay. Snails, crabs, and polychaete worms (deposit feeders) glean the surface for detrital bits 
and algae. Filter-feeders such as clams, mussels, and small crustacean isopods and amphipods collect 
plankton, algae, and detritus as they wash by when the tide is in. The deposit feeders and filter feeders 
together are extremely efficient processors of the living and dead plankton. 
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In the salt marsh, the productivity for epibenthic algae underneath the open canopy is high compared to 
salt marshes outside of southern California (Zedler 1992). Annual productivity of dense algal mats 
beneath the marsh canopy could match or exceed that of vascular plants in local marshes. Rudnicki 
(1986) found the maximum volume of macroalgae where circulation was reduced and where prevailing 
winds moved the floating mats. 

Eelgrass Community 
Eelgrass has an extremely rapid growth rate, high net productivity, and a very high level of biomass 
(McRoy and McMillan 1977). Its importance as habitat is evident from the great diversity of both its 
associated invertebrate and fish faunas (Phillips 1984, Hoffman 1986, Takahashi 1992a). In the course of 
a five-year study (1997-2002) which compared fish abundances at a Navy eelgrass mitigation site in the 
north bay among introduced reef enhancement structures, the eelgrass mitigation planting, an established 
eelgrass site, and Zuniga Jetty, several species of fish were found in eelgrass beds after 44 visits and 
1,056 transects sampled (Pondella 2006). These were topsmelt, guitarfish, diamond turbot, bat ray, dwarf 
perch, arrow goby, jack mackerel, pipefish, Pacific sardine, striped mullet, and walleye surfperch. 
Vantuna Research Group (2006) suggested that, baywide, eelgrass provides valuable habitat for several 
important species in San Diego Bay: kelp bass, kelpfish, barred sand bass, and California halibut use 
eelgrass primarily as juveniles, while spotted sand bass and shiner perch are present in eelgrass 
throughout their life cycles. 

Because of its physical structure, eelgrass beds provide microhabitats for a wide variety of invertebrates 
and small fish, primarily by increasing the available substrate surface and by providing effective shelter. 
Phillips (1984) and Takahashi (1992a) reported the following four functional groupings of animals living 
within eelgrass beds in San Diego Bay: 

1. Epifauna living on the eelgrass blades and using them as a substrate for attachment. 

2. Epifauna living on the surface of the sediment, sometimes also moving onto the eelgrass blades. 

3. Infauna living in the sediment of the bed, with some of these moving onto the blades during the 
eelgrass growing season. 

4. Invertebrates and fish living in or above the eelgrass canopy. This last group involves animals 
that move easily in and out of the bed at different times of day or on a seasonal basis. 

The distribution and abundance of eelgrass in San Diego Bay have changed significantly over time, 
declining and improving along with the water quality condition in San Diego Bay (Ford and Chambers 
1974, Lockheed 1979, Hoffman 1986). The density and biomass of eelgrass beds in San Diego Bay and 
elsewhere also vary widely from one season to another (Marsh 1973, Takahashi 1992b). The main factors 
responsible appear to be depth, sediment grain size distribution, nutrients, light levels, temperature, and 
salinity (Phillips and Lewis 1984). Black brant (Branta bernicla nigricans), a goose that uses eelgrass as 
its predominant food, has been an indicator of eelgrass abundance in San Diego Bay since the 1880s. 
Reports of 50,000 to 100,000 brant in Spanish Bight alone (an inlet between Coronado and North Island 
that was filled in 1941) suggest abundant eelgrass beds during that period. In 1941 there were reports of 
the complete loss of all eelgrass, reaching a low point in the late 1950s and early 1960s. Brant abundance 
in 1942 totaled 1,100 individuals for the entire San Diego Bay (USFWS 1995). Since the elimination of 
sewage deposition into San Diego Bay waters in 1963, eelgrass appears to grow naturally or as a result of 
revegetation throughout San Diego Bay wherever it can grow. Shallow subtidal areas that remain 
unvegetated may remain so due to turbidity, high temperature, or unknown reasons. 
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Marine Invertebrate Community 
This section describes the marine invertebrates of the ROI, primarily epifauna (animals that live upon the 
surface of sediments) and infauna (animals that live buried in the substrate such as in burrows) of 
sediments of the ocean floor. These animals are extremely abundant, especially in San Diego Bay. The 
major intertidal and subtidal habitats of the SSTC together support more than 650 documented species of 
marine, estuarine, and salt marsh invertebrates (DoN 2000). These include marine representatives of all 
the major invertebrate phyla (as well as insects and spiders important as components of the salt marsh 
community). In addition to the large number of invertebrate species and their taxonomic and functional 
diversity, many invertebrate populations are represented in the nearshore ocean environment, and are 
abundant in San Diego Bay. All of these characteristics make them important ecological components of 
SSTC habitats and essential food sources for marine fish, birds, and other invertebrate animals in those 
habitats. 

Organisms that live in the benthos have a patchy distribution due to changes in sediment particle size on 
the floor of San Diego Bay or the ocean and changes to their own reproduction and dispersal mechanisms, 
which have a clumped pattern. Despite this spatial variability, the type and abundance of invertebrates 
present within various regions of San Diego Bay and in nearshore ocean waters of the SSTC remain 
dominated by infaunal invertebrates inhabiting soft-bottom sediments. These include polychaete worms, 
crustaceans, molluscs, and species of oligochaete and nematode worms (Kinnetic Laboratories Inc. 1990). 
The availability of differing substrate types within each subregion shapes the associated invertebrate 
community and in turn the fish assemblages preying upon them. Important regional data on benthic 
invertebrates has been collected continuously since 1951 (CalCOFI) and provides a baseline of 
documented species. San Diego Bay specific surveys have largely been limited to studies investigating for 
development impacts or mitigation studies and lack a comprehensive evaluation of all substrate types and 
values. However, the recent effort at a more comprehensive, region-wide sampling has started to improve 
the availability of data. During the Southern California Bight 1998 Regional Monitoring Project (Bight 
’98, Bay et al. 2000), the Southern California Coastal Water Research Project collected a total of 1,172 
megabenthic invertebrates, representing 43 taxa, in San Diego Bay. The nonindigenous bivalve 
Musculista senhousia was present in more than 70 percent of the samples, making it the most widely 
distributed trawl-caught invertebrate in San Diego Bay. Other common invertebrates that were present in 
at least one third of the samples included two undescribed species of sponge, Porifiera sp SD4 and 
Porifera sp SD5, the ascidian Microcosmus squamiger, the bivalve Argopecten ventricosus, and the 
gastropod Crepidula onyx. Musculista senhousia together with another nonindigenous species, 
Microcosmus squamiger, accounted for over 50 percent of the total catch. 

Benthic sediments in the nearshore ocean and San Diego Bay were sampled for infaunal invertebrate 
abundance, with results summarized by major taxonomic groups detailed in Table 3.7-6 (Ranasinghe et 
al. 2007). 

Soft Bottom, Unconsolidated Sediment 

The subtidal bottom of the SSTC consists primarily of unconsolidated sediments. These include various 
grain size mixtures of sand, silt, and clay, depending on the degree of water movement and other 
environmental factors. The silt and clay fractions together are also classified in a more general way as the 
mud fraction. Portions of the ROI shoreline of south San Diego Bay, and along the western shoreline of 
central San Diego Bay, have relatively extensive intertidal areas of unconsolidated sediment forming 
mudflats and sand flats. With some notable exceptions, these relatively natural intertidal flats are absent 
from the remainder of San Diego Bay, where they have been replaced by concrete bulkheads and a wide 
variety of other man-made structures. 
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Table 3.7-6: Infaunal Invertebrate Abundance Sampled during the Bight ’03 Survey 

General 
Location Sampling Station Infaunal Abundance 

Crustaceans Molluscs Polychaetes Other Total

San Diego 
Bay 

Old San Diego River 
Mouth 3 1 1 1 6

Convair Lagoon 147 20 528 139 834 
Glorietta Bay 37 158 628 19 842 
Central Bay 306 274 1647 101 2328 
Delta South 148 462 492 183 1285 

Sweetwater Channel 56 83 813 97 1049 
Coronado Cays 49 73 351 340 813 

Ocean 
Nearshore SSTC-S 50 38 78 24 190 
Offshore SSTC-N 47 5 107 7 166 

Offshore Imperial Beach 30 10 76 14 130 
Note: Samples were collected using a 0.1m2 modified Van Veen Grab 
 

Unconsolidated sediment or soft bottom habitats in the intertidal and subtidal areas of San Diego Bay are 
fairly unstable, and very unstable in the ocean waters. To avoid being carried away, infauna burrow into 
the substrate, as well as use the substrate for food and protection from predators. They can be disturbed 
easily by human activity, wind, waves, tidal currents, and feeding by bottom fish and shorebirds. 
Relatively few species form part of the epifauna, which are invertebrates such as sponges, gastropod 
molluscs, and some larger crustaceans and tunicates that spend all or most of their time on the sediment 
surface. 

Deposit feeders predominate in soft bottom areas with large amounts of mud. In the San Diego Bay 
mudflats, the California horn snail (Cerithidea californica) is characteristic (Thompson et al. 1993). The 
fiddler crab (Uca crenulata) burrows into the mud banks in the high-tidal zone. The mud or yellow shore 
crab (Hemigrapsus oregonesis) is more common and inhabits a wider zone than the fiddler crab. Also 
common are the littleneck clam (Protothaca staminea) and the California jackknife clam (Tagelus
californianus). These species prefer mud because it contains more bacteria, which is their food. In 
contrast, suspension feeders are more common in soft bottom areas where sandy sediments predominate, 
such as in some areas of central and north San Diego Bay, and in the ocean waters. Bacteria associated 
with the detritus and sediment are believed to be a primary food source of deposit feeders. These 
invertebrates tend to consume muddy sediments in preference to sandy ones because the surface area to 
volume ratio is greater in mud, allowing more bacterial colonization of the grain surfaces. As a result, 
deposit feeding species tend to predominate in soft bottom areas with large amounts of silt and clay, the 
primary sediment type throughout most of San Diego Bay. Another reason for this relationship is that 
more detritus accumulates in the interstitial spaces between fine sediment particles than between those of 
larger grain size. 

Some soft bottom invertebrates are so small that they live and move around in the spaces between the 
sediment grains or attach to the grains. These are called the interstitial fauna. They include protozoans, 
nematodes, hydroids, polychaete and oligochaete worms, flatworms, copepods, gastrotrichs, kinorhynchs, 
rotifers, archiannelids, and gnathostomulids. It should be noted that most of these interstitial species do 
not appear in the species list for San Diego Bay or elsewhere; most pass through the 0.02-inch sieves 
normally used to process standard infauna samples. 

Detritus is also considered to be the most important food source for the interstitial fauna, as it is for larger 
infauna and invertebrates. However, many interstitial species are predators or scavengers. Others are 
grazing herbivores that feed on diatoms living in the upper few millimeters of the sediment. 
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An unusual animal, a colonial ectoproct or bryozoans called Zoobotryon verticillatum, is present on the 
bottom sediment throughout much of south San Diego Bay, where it forms large, flexible, tree-like 
masses during the warmer months of the year. Some clumps are attached to shell material embedded in 
the sediment or attached to algae, while much of it simply moves around freely on the bottom. Like the 
benthic plants discussed above, it serves as food for a variety of invertebrates and as refuge or cover for 
both motile invertebrates and small fish. It is a suspension feeder. 

Because of their limited coverage, the data currently available are insufficient to characterize the 
numerically dominant species of these major taxonomic groups in central San Diego Bay. The most 
complete, recent species list for infauna of these areas of San Diego Bay is that reported in Table 7 of the 
study by Fairey et al. (1996). However, comparison of the data for infaunal invertebrates reported from 
north and central San Diego Bay by Ford et al. (1975) and Fairey et al. (1996) with those for the south 
San Diego Bay (MacDonald et al. 1990) indicates that there is considerable overlap, with many of the 
same species occurring in all three areas. 

Unvegetated shallows support species assemblages that are distinct from vegetated shallows (Kramer 
1990, Takahashi 1992a, Allen 1997). Many of the invertebrates serve as food sources for the demersal 
fish, such as the small juvenile halibut that are restricted primarily to unvegetated shallows of 
unconsolidated sediment in bays and estuaries (Allen 1982, Kramer 1990). 

Eelgrass Beds 

On the basis of a seasonal study of eelgrass beds in central San Diego Bay, Takahashi (1992b) and 
Takahashi and Ford (1992) reported 117 different species or higher taxa of invertebrates associated with 
this habitat. Polychaete worms were the dominant group during all seasons and at all sampling sites. Of 
these, the two dominant infaunal species were Lumbrineris zonata and Exogone lourei, both considered to 
be deposit feeders. Most of the abundant polychaete species found in eelgrass beds are deposit feeders. 

Takahashi (1992b) found that the other dominant invertebrate groups in San Diego Bay eelgrass beds 
were crustaceans and molluscs. Among crustaceans, the dominant forms were either tube-forming or 
infaunal amphipods. Tanaid crustaceans were more abundant than amphipods only in the January 
samples. The high densities of amphipods in eelgrass beds may occur because of the protection afforded 
by the eelgrass blades. The introduced Asian mussel, Musculista senhousia, was the dominant bivalve 
mollusc at all sites throughout the study. Gastropod mollusc species were also dominant forms. 

Takahashi (1992b) found that, besides a greater number of infaunal species, densities were considerably 
higher in the San Diego Bay eelgrass beds sampled than those values reported for adjacent, unvegetated 
areas of unconsolidated sediment. In addition, the infaunal species composition of these two habitats 
differed very markedly, with consistently greater numbers of polychaete, amphipod, and mollusc species 
present in the eelgrass bed habitat and with relatively few species common to both habitats.  

Artificial Structures 

Davis et al. (2002) studied the communities on the riprap lining San Diego Bay to illustrate the role of 
wave exposure in structuring the intertidal communities. On average, riprap and natural rocky habitats in 
wave-exposed environments in southern California did not differ from each other in diversity or 
community composition. Sessile species made up the majority of species recorded, and no differences 
were found in diversity or community structure when they were part of the analyses. Mobile species, 
when considered on their own were more diverse on natural shores, largely driven by a handful of 
molluscan species that were relatively uncommon (Pister 2007). 
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A multiseason study was conducted on the concrete and wooden piling structures of the B Street, 
Broadway, and Navy piers during 1972–1973 (Ford et al. 1975). The results of this study showed that 
epifaunal invertebrates and associated algae living on the pilings changed fairly markedly in species 
composition and abundance from one season to the next. Pilings were sampled at a series of intertidal and 
subtidal depths to obtain quantitative data on species composition, abundance, and distribution of marine 
algae, invertebrates, and fish. Sponges, cnidarians (sea anemones, hydroids, and others), bryozoans, 
polychaete worms, crustaceans, molluscs, and tunicates dominated the rich sessile (attached to the bottom 
or a surface) and free-living invertebrate fauna associated with concrete and wooden pier pilings in this 
study area in terms of numbers of species, abundance, surface coverage, and biomass (Ford et al. 1975). 
These same animal groups also appear to be the dominant forms on similar structures elsewhere in San 
Diego Bay. Of the invertebrate species encountered on pier pilings in the study area during the period 
September 1972–August 1973, five (2 percent) were sponges, 24 (8 percent) were cnidarians, seven (2.5 
percent) were bryozoans, 89 (30 percent) were polychaetes, 75 (27 percent) were crustaceans, 65 (23 
percent) were molluscs, and seven (2.5 percent) were tunicates (Ford et al. 1975). With the exception of 
the purple-hinge rock scallop, Crassadoma gigantea, none of these species is of commercial or sport 
fishing importance. 

Nearshore Ocean and Surf Zone 

The nearshore is occupied by species commonly associated with sand and wave action, such as tube-
building polychaete worms (Diopatra ornate), sand dollar (Dendraster excentricus), and sea pansy 
(Renilla kollikeri). Other sand bottom species include sea pens (Stylatula elongate), the bivalve Tellina
modesta, and the gastropod Caecum crebricinctum. Key predators in sandy subtidal habitats can include 
armored sea stars (Astropecten spp.), bat rays, round stingrays, leopard sharks (Triakis semifasciata), 
California halibut, and sole (Family Pleuronectidae). 

While most species are those associated with the nearshore coastal pelagic sandy bottom, there are also 
species commonly associated with hard substrate in the boulder and cobble areas of SSTC-S (Tierra Data 
Inc. 2006). Most invertebrates were observed attached to understory fleshy algae and persisted in the form 
of epiphytic bryozoans within the cobble and boulder areas. Cobble areas were interspersed with gravel 
and sand and appeared to have a relatively low biomass of both algae and invertebrates. Several ornate 
tubeworms (Diopatra ornata) were observed as well as shells from various bivalves. 

Macroinvertebrate species commonly associated with the understory algae present off of SSTC-S include 
sea urchins, seastars, and gastropods, although most nearshore phyla are represented. The invertebrate 
communities in the understory algae ecotype are similar to those found in kelp beds. 

The upper intertidal or splash zone is characterized by simple green algae (Chaetomorpha, 
Enteromorpha, Ulva), barnacles (Balanus spp., Cthamalus sp.), limpets (Lottia spp.), and periwinkles 
(Littorina spp.). Coralline algae (Corallina spp.) is expected to be a dominant algae on the sparse, low 
relief rocky substrate in the mid-to-low intertidal zone, typical of other San Diego beaches (SANDAG 
2000). Intertidal substrates less influenced by sand burial and abrasion often support California mussel 
(Mytilus californus), gooseneck barnacle (Pollicipes polymerus), aggregating sea anemones (Anthopleura
elegantissima), hermit crabs (e.g., Pagurus), a variety of snails (e.g., Lithopoma, Kelletia, Tegula), 
chitons (e.g., Mopalia), and annual species of algae. 

Whereas the density of surface-dwelling (epifaunal) species declines with depth, that of the burrowing 
infauna increases (Barnard 1963), probably because of the greater stability of the sediments (Thompson et 
al. 1993). There also appears to be a shift from infaunal communities dominated by crustaceans (such as 
lobsters, crabs, and shrimp) to communities in which polychaetes (marine worms) are predominant. 
Oliver et al. (1980) ascribed this pattern in Monterey Bay to the effects of substrate disturbance. In San 
Diego County (Dexter 1978; VanBlaricom 1978), amphipod crustaceans dominated infaunal assemblages 
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at both shallow (< 26 feet) and moderately deep (56 feet) sites, but the densities of common infaunal 
species were about two orders of magnitude higher at the deep site (Table 3.7-7). Polychaetes dominated 
the infaunal assemblage in samples from sites deeper than about 66 feet (Thompson et al. 1993). 

Table 3.7-7: Relative Abundance of Common Infaunal Invertebrates (<33 feet)  
and a Deeper (56 foot) Site  

Imperial Beach (3-33 feet) La Jolla (56 feet) 

Taxonomic Group Number/m2  Percent of 
Total Number/m2  Percent of 

Total
Polychaetes (marine worms) 99 5 2400 16 
Crustaceans 219 56 10900 72 
Molluscs 42 11 1500 10 
Other 34 9 400 3 
Note: The shallow site was off of Imperial Beach (Dexter 1978) and the deeper site was off of La Jolla 
(VanBlaricom 1982), as reported in Thompson et al. (1993). m2 – square meters

Sport Fishing Species 

Some species of common intertidal and subtidal bivalve molluscs inhabiting south San Diego Bay are 
used as human food, and the area has long been considered good for clam digging. These include the 
banded, smooth, and wavy cockle clams (Chione californiensis, C. fluctifraga, and C. undatella), the 
littleneck clam (Protothaca staminea), the bent-nosed clam, and others (Ford and Chambers 1973). 
However, the size of most individuals of these species appears to be small compared with those in nearby 
clamming areas, such as the San Diego River mouth. The jackknife clam (Tagelus californianus and T. 
subteres), rosy razor clam (Solen rosaceus), and other small bivalves are commonly used as bait for 
fishing. The ghost shrimp is also used as bait. 

On the ocean side, several of the catch blocks reported by CDFG (blocks 860, 877, and 878 using all gear 
types) from 2002-2005 overlap the SSTC activity area. The top four species are shown below in Figure 
3.7-8. Other catches include warty sea cucumber, spider crab, top snail, spot prawn, Kellet’s whelk, 
octopus, and ghost shrimp. 

Invasive Species 
Aquatic invasive species disrupt the balance of natural ecosystems by consuming or competing with 
native plants and animals, altering biogeochemical cycles, and reducing native biodiversity. Invasive 
marine species have arrived in the ROI from all over the world through direct and indirect means, and for 
intentional and unintentional purposes. Invasion risks stem from hull fouling, ballast water exchanges, 
and from aquarium, pet, nursery, aquaculture, and seafood industry trade. The following vectors could 
pertain to the ROI (as identified by CDFG 2006): ships and boats; dry docks, navigation buoys and 
marine floats; floating marine debris, such as floating nets and plastic detritus; recreational boats and 
equipment such as small recreational craft, snorkeling and self-contained underwater breathing apparatus 
(SCUBA) gear, fins, wetsuits, jet skis, and similar materials; restoration projects due to the movement of 
marsh, dune, or seagrasses as well as associated organisms; intracoastal spread by unknown mechanisms; 
and natural migrations to new areas. 
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 Note: Catch blocks overlap nearshore ocean SSTC activity areas dependent on fishery 

Figure 3.7-8: Invertebrate Catch Block Totals for Top Four Invertebrate Species  
Reported by CDFG from 2002-2005  

USACE permit projects involving disturbing activities in bay substrates require surveys for Caulerpa 
taxifolia, an invasive aquatic alga. The Navy conducts project related surveys within the bay concurrently 
with routine inventories in San Diego Bay, such as monitoring eelgrass transects to evaluate eelgrass 
habitat and confirm the absence of Caulerpa spp.. Native to the Indian ocean and believed to be an 
accidental introduction of the aquarium trade into southern California coastal waters, the alga produces a 
large amount of a single chemical that is toxic to fish and other would-be predators. In areas where the 
species has become well established, it has caused ecological and economic devastation by overgrowing 
and eliminating native seaweeds, seagrasses, reefs, and other communities. This alga is considered a 
substantial threat to marine ecosystems in Southern California, particularly to the extensive eelgrass 
meadows that make coastal waters such a rich and productive environment for fish and birds. 

Essential Fish Habitat 
Essential Fish Habitat (EFH) is defined in the Magnuson-Stevens Act as “those waters and substrate 
necessary to fish for spawning, breeding, feeding, or growth to maturity.” For the purpose of interpreting 
the definition of EFH, “waters” include aquatic areas and the associated physical, chemical, and 
biological properties that are used by fish, and may include historic areas where appropriate; “substrate” 
includes sediment, hard-bottom structures underlying the waters, and associated biological communities; 
and “necessary” means the habitat required to support a sustainable fishery and a healthy ecosystem. The 
complete life cycle is included in spawning, breeding, feeding, or growth to maturity. The coastal waters 
of southern California—up to 3 miles offshore—to 200 nm offshore (i.e., the U.S. Exclusive Economic 
Zone) are designated as EFH for the species listed in the Coastal Species Fishery Management Plans 
(FMP) and the Pacific Coast Groundfish FMP. 
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Under the EFH program, all federal agencies must consult with NMFS on any action or Proposed Action 
that may adversely affect EFH. An adverse effect may include direct (e.g., contamination or direct kills), 
indirect (e.g., loss of prey), site-specific, or habitat-wide impacts. Consultations are conducted in 
conjunction with other federal statutes, such as the National Environmental Policy Act (NEPA), CWA, or 
Endangered Species Act (ESA). NMFS provides recommendations to minimize, offset, or mitigate 
impacts. Within 30 days the federal agency responds with a description of measures to be taken, or with a 
scientifically sound explanation for not following recommendations. 

Temporary impacts are those that are limited in duration and that allow the particular environment to 
recover without measurable impact. Minimal impacts are those that may result in small changes to the 
affected environment and insignificant changes in ecological functions. Even minor, localized effects can 
be adverse when the reduction in the quality and/or quantity of EFH is significant. Types or categories of 
Navy actions may be removed from further consultation requirements if NMFS determines that they will 
likely result in no more than minimal individual or cumulative adverse effects individually or 
cumulatively. The U.S. Navy has conducted an EFH assessment to establish all potential EFH impacts 
and has consulted with the NMFS regarding potential effects to EFH.   

The Navy is in the process of studying EFH throughout San Diego Bay (Merkel, 2008 in prep). The 
purpose of this study is to facilitate the valuation of habitats in the context of the EFH designation with 
special focus on the habitat types most likely to be impacted by Navy activities or to be used in the 
mitigation for potential Navy project impacts. The completion of this project will result in two products: 
1) a broad scale, qualitative assessment of the dominant habitat classifications within San Diego Bay with 
a map and description of those habitats; and 2) a detailed and quantitative description of a smaller set of 
habitats determined to be of greatest concern to the Navy. The habitat characterization is intended not 
only to provide information on the use of habitat by managed fish species, but also to provide information 
on ecosystem function and productivity within the dominant habitats present in the bay. The study will 
better describe and identify EFH locations in order to minimize, to the extent practicable, adverse effects 
on this habitat and to identify actions that may encourage the conservation and enhancement of EFH. 

3.7.1.4 Regulatory Requirements 
For projects and federal activities within marine waters, key jurisdictions and laws pertain based on 
parameters such as distance from shore, tidal depth, habitat and individual species group. Since the 
location in conjunction with the proposed action can trigger different regulations based on these factors a 
number of laws and regulations may apply. In this section we will discuss Magnuson Stevens Fishery 
Conservation and Management Act and Section 404 of the Clean Water Act as it pertains to EFH and 
eelgrass and mudflats because other regulatory discussions occur elsewhere in this EIS. Examples are: 
ESA, Coastal Zone Management Act, Clean Water Act Section 401 Water Quality, Executive Order 
11990 “Protection of Wetlands”, Marine Mammal Protection Act, and Migratory Bird Treaty Act.

The 1996 amendments to the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-
Stevens Act) set forth EFH provisions to identify and protect important habitats of federally managed 
marine and anadromous fish species. The water areas of SSTC are designated as EFH for two FMPs: the 
Pacific Groundfish and Coastal Pelagics FMP’s (Pacific Fishery Management Council [PFMC] 1998a, 
1998b). EFH that is considered to be particularly important to the long-term productivity of populations 
of one or more managed species, or to be particularly vulnerable to degradation, may also be identified by 
NMFS as Habitat Areas of Particular Concern (HAPC). Eelgrass beds are considered a HAPC, and are 
located throughout the San Diego Bay. 

Both mudflats and eelgrass beds are considered “Special Aquatic Sites” under Section 404 of the CWA, 
and therefore projects that cause discharge of dredge or fill must be permitted by the USACE. Any type 
of in-water construction that affects substrate, therefore, must be permitted. The USEPA Guidelines under 
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the CWA for Special Aquatic Sites, in addition to the broader guidelines, apply a burden of proof 
requirement to demonstrate that no practicable alternatives exist that will meet a project’s purpose. 

Under Section 404 of the CWA mitigation requirements, eelgrass is also managed in compliance with the 
Southern California Eelgrass Mitigation Policy, created jointly in 1991 by USFWS, NMFS, and CDFG 
This policy established protocols for mitigating adverse impacts to eelgrass. Project sponsors must follow 
the guidelines of how and when to survey, map, choose a mitigation site, replant, monitor, and establish 
success criteria for the eelgrass. Delays in any of these stages can result in financial penalties. 

Since mudflats are used by many migratory birds, mostly shorebirds, and may be occupied by the 
federally threatened western snowy plover (protected under the ESA), USFWS is often the lead authority 
on activities in mudflats. Both NMFS and CDFG comment on activities in mudflats as they provide 
forage for fish. The California Coastal Commission (CCC) also regulates mudflats under their definition 
of a wetland, which includes a 100-foot buffer on the upland edge (14 California Code of Regulations 
[CCR] 13577). 

Mudflats are also considered a Special Aquatic Site under the CWA. The Naval Base Coronado (NBC)  
INRMP gives priority to unvegetated mudflats for when restoration opportunities arrive, because it has 
historically a habitat that has been filled or dredged since the late 1800s, such that it is one of the most 
absent habitats in the bay compared to its historic area. The Navy and Port of San Diego have both sought 
to recover some mudflat acreage in various restoration work because of the high priority placed on it in 
the joint INRMP. The Navy succeeded in adding some such acreage when it established Homeport Island 
in the ROI. 

The Elevated Causeway System (ELCAS) training operation has been covered under a Clean Water Act 
Section 404 permit since 1994 at Orange Beach (oceanside), and since 1995 at Bravo Beach (bayside). 
The Navy made a request to the USACE in October 1995 for a modification to their bayside Bravo permit 
due to changes in the number of causeway sections and frequency of the activity, in preparation for an 
October 1995 Bravo ELCAS operation. Letters in 1991 and in 1995 from NMFS expressed concern that 
adverse effects to eelgrass associated with ELCAS were not properly mitigated for. An environmental 
assessment process had begun by then. When the ELCAS permit for Bravo Beach expired again in 
February 1998, a letter requesting permit extension was met with negative comments from the USFWS 
and NMFS because of the delayed NAB Operations and Training EA. This EA was never completed due 
to the increased presence of CLT and western snowy plovers, and eelgrass impact concerns and it was 
suggested (and later confirmed) that the EA should be developed into an EIS. Table 3.7-8 summarizes the 
chronology of CWA-related permits and other agreements associated with Navy impacts to jurisdictional 
waters within the ROI. 
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Table 3.7-8: Chronology of Section 404 (CWA) Permits, Records of Decisions, and Other 
Agreements Related to Impacts to Jurisdictional Waters, Including Eelgrass 

Project Driver of Consultation or Agreement Document and Year 

ELCAS and other training at SSTC-N.  
Permit acquired for ELCAS activities at Orange Beach (oceanside) and 
Bravo Beach (bayside). ELCAS training conducted in September 1991 
resulted in documented loss of 7,800 square feet of eelgrass at Charlie 
Beach.  

USACE Permit 94-20-006-00DZ-ATF 
In-water Construction Orange Beach 
Ocean Side. 1994 
USACE Permit No. 95-20066-DZ 
Bayside ELCAS at Bravo Beach. 1995 

Modification to bayside (Bravo Beach) ELCAS activity permit to 
facilitate Navy ELCAS exercises twice a year with 12 causeway sections. 

Modification to USACE Permit 
95-20066-DZ 1995 

Amendment to allow time extension to 28 February 1999 for temporary 
amphibious training activities and completion of final NEPA 
(environmental assessment) and ESA compliance documents. 

Amendment to Permit 95-20066-DZ 
under 33 CFR 325.6(d) 1998 

Extended Bravo Beach ELCAS training permit for one year. Permit Extension 95-20066-DZ 1998 
Extended completion date under permit from 28 February 1999 to 28 
February 2005. Regular updates since 2005. 

Permit Extension 95-20066-DZ 1999 

Establish eight-acre eelgrass mitigation site to replace 6.7 acres lost at the 
wharf site. An upland area of 14 acres was excavated at Pier Bravo to 
compensate for the loss of 13.4 acres of intertidal and subtidal habitat.  

Nuclear Carrier (CVN) I Environmental 
Impact Statement and Record of 
Decision 1995. USACE Permit 

Create 27 acres of intertidal/subtidal habitat off the south shore of SSTC-
N using dredge material; establish fish habitat enhancement structures 
within the site; create 4-acre eelgrass mitigation bank south of SSTC-N; 
create 1.5 acres of intertidal habitat by excavating existing uplands on the 
west shore of NAS North Island (near Pier Bravo).  

CVN II Environmental Impact 
Statement and Record of Decision with 
USACE Permit No. 982004900-KMM 
2000 

Navy Eelgrass Mitigation Sites (NEMS) and Eelgrass Mitigation Bank. 
NEMS are preestablished Navy locations for mitigating eelgrass. The 
eelgrass banking agreement is used for mitigation, as appropriate, for 
impacts associated with military construction, maintenance, and 
operational needs, and to establish surplus credits for future use. 

NEMS ongoing 
Banking Agreement signed 2008 

 

3.7.1.5 Current Management and Mitigation Measures 
3.7.1.5.1 Current Management of Marine Special Aquatic Sites 
Navy natural resources are managed through Integrated Natural Resources Management Plans (INRMPs), 
which are intended to take an ecosystem approach to natural resources planning. The purpose of an 
INRMP is to help installation commanders manage their natural resources in a manner that is consistent 
with sustainability of those resources and to ensure continued support of the military mission. These are 
long-term, collaborative strategies for managing natural resources as required by the Sikes Act 
Improvement Act of 1997 (SAIA). INRMPs, as defined under the SAIA, are developed jointly by the 
Navy and fish and wildlife agencies such as the CDFG, USFWS, and other resource agencies as 
appropriate. Terrestrial and marine aspects of natural resources management are addressed in the NBC 
INRMP. The NBC INRMP was completed in 2002 and is in the process of being revised; natural 
resources staff also provides day-to-day management based on current circumstances. The San Diego Bay 
INRMP is also in the process of being revised. 

As part of implementing the San Diego Bay INRMP, eelgrass is mapped throughout San Diego Bay about 
every three to five years jointly by the Navy and Port of San Diego eelgrass transects are monitored on an 
annual basis by the Navy and Port of San Diego. 
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Current Management of Invertebrates as Water and Sediment Quality Indicators 
The Navy participates in the national water quality monitoring program called Mussel Watch. NOAA’s 
National Status and Trends Program Mussel Watch Project (1986-present) monitors bioaccumulation in 
mussels, plus other parameters offshore in south San Diego Bay and intertidal and offshore in north San 
Diego Bay. NOAA also conducts the National Benthic Surveillance Program (1984-present) to examine 
physical, chemical, and biological (diseases and bioaccumulation in fish) parameters in offshore areas of 
central and north San Diego Bay. 

3.7.1.5.2 Current Mitigation Measures 
The sections above describe special aquatic sites, and what the Navy does to monitor their status and to 
comply with state and federal regulations.  

Eelgrass is managed in compliance with the Southern California Eelgrass Mitigation Policy, created 
jointly in 1991 by USFWS, NMFS, and CDFG, which established protocols for mitigating adverse 
impacts to eelgrass. Project sponsors must follow the guidelines of how and when to survey, map, choose 
a mitigation site, replant, monitor, and meet success criteria for the eelgrass. Delays in any of these stages 
can result in financial penalties. The Navy has established several Navy Eelgrass Mitigation Sites 
(NEMS) to compensate for past impacts and to mitigate future impacts on eelgrass habitat within San 
Diego Bay. Eelgrass that has been planted and not used to compensate for previous losses has been 
banked for future use in accordance with the Southern California Eelgrass Mitigation Policy. Five 
eelgrass mitigation sites contributing to the bank have already been constructed and met the five-year 
performance standards required by NMFS. This mitigation banking agreement between the Navy and 
NMFS was recently signed as the Navy’s Eelgrass Mitigation Bank Management Plan, and establishes a 
system of management, administration, and accounting for the Navy (DoN, 2008). The principal goal of 
the mitigation bank is to establish functional eelgrass habitat qualifying as a special aquatic site, as 
defined in 40 CFR 230.40-45, within San Diego Bay for mitigating impacts associated with projects and 
operational training needs, and to establish credits from surplus habitats for future use. A Mitigation Bank 
Technical Team, a multiagency team, provides technical expertise in and support for implementing the 
Bank. The team includes the Navy as Chair, USACE, USFWS, NMFS, and CDFG. 

Besides the NEMS, the Navy maintains permanent eelgrass monitoring transects in San Diego Bay that 
are monitored every year (Figure 3.7-9) and bay wide mapping of eelgrass density classes is conducted 
every three to five years in a joint Navy-Port of San Diego effort (1994, 1999/2000, 2004, and 2008, the 
most current 2008 data was recently made available (DoN, 2009). This monitoring program allows the 
Navy to track fluctuations in the coverage, extent, and health of eelgrass in San Diego Bay. These data 
provide a valuable long-term perspective that can help identify effects from catastrophic, as well as 
seasonal natural and anthropogenic events. 
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Figure 3.7-9: Permanent Eelgrass Monitoring Transects  
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3.7.2 Environmental Consequences  
In order to assess the impact of the Proposed Action on the marine plant and invertebrate resources 
(including algae) in the ROI, training was divided into constituent activities that have the potential to 
impact the environment. These activities occur at a defined frequency, duration, intensity, and location in 
space; therefore, their effect on the environment can be assessed, based on the best available biological 
information. 

There are seven activities addressed in the following analysis: marine surface vessel activities, underwater 
detonations on the sea floor, amphibious activities, and beach activities including fluid transfer, vehicle 
use, concentrated foot traffic, and manual excavations. Information about the location where the activities 
take place as well as their footprint was obtained through interviews with Navy training professionals. 
The types of military activities that could affect marine plants and invertebrates are those that take place 
in the marine environment and are described below. Each of these activities may be found in common 
among multiple training activities (Tables 2-2 and 2-3 in Chapter 2). When the activities are combined, 
they encompass the total effect of the increased frequency of training activities on the environment. 

Certain activities are excluded from analysis because they are not expected to affect marine plants, algae, 
or invertebrates. For example, marine vessels that do not land are excluded, whereas landing craft are 
analyzed because they may scour the bottom of the nearshore or intertidal area as they beach. Portions of 
training activities in which interactions between personnel/craft and marine invertebrates and plants are 
anticipated to be extremely infrequent, such as swimming, SCUBA diving, or activities that utilize only 
nonmotorized combat raiding rubber craft (CRRCs), are excluded from individual activity analysis as 
potential impacts from interactions would be minimal to nonexistent (Activities 8, 14, 18, 20, 54-56, 60, 
64, 67, 69-71, 73, 78, Table 2-2). Activities that occur inland at SSTC-S or air activities are not discussed 
in this analysis. Exercises which contain air activities that are excluded from this analysis include 
Activities 4, 6, 7, 16, 25, 26, 29, 30, 35, and 66 (Table 2-2). Training activities that occur exclusively on 
the land portion of SSTC (Activities 15, 17, 19, 31, 36, 43, 47, 48, 58, 59, 61, 62, 63 65, 68, 72, 74, 75, 
76, and N11, Tables 2-2 and 2-3) that are not anticipated to interact with the marine environment are 
excluded from this analysis as they are not expected to impact marine plants or invertebrates that may be 
present adjacent to SSTC beaches or bayside training areas. 

Foot traffic, manual excavations, or raid and reconnaissance activities across the intertidal zone are 
normally excluded from analysis because it is dispersed across a large area with low plant or invertebrate 
density. However, concentrated foot traffic over rock jetties has a higher likelihood of impacting 
invertebrates, so it is discussed here. 

Midwater detonations are excluded because they are very unlikely to affect high numbers of invertebrates; 
in contrast, sea floor detonations are analyzed here where invertebrates are more concentrated compared 
to the water column. Invertebrates in the form of ichthyoplankton are analyzed under Fish (Section 3.8). 

3.7.2.1 Approach to Analysis 
Each analysis section that follows lists the included activities, with an example accounting how the level 
of activity was calculated or analyzed, such as the number of troops, units, vessels, landing craft, events, 
etc. Following this, the location of the activity and how large a footprint each activity normally requires is 
considered, such as the general location on the water where the activity takes place. The location of the 
activity can determine how it could affect resources that are not evenly dispersed across the environment. 
SSTC-N, SSTC-S, and portions of NASNI all support different resource patterns layered with different 
management strategies. In addition to this, military trainers use the landscape in certain ways to instruct 
trainees for combat. For example, the Silver Strand beaches stretch inland, showing a positive slope, from 
the high tide line to about 20 yards inland, towards a feature called the beach “crest.” This crest is a high 
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point on the beach where the slope of the shore changes from positive to neutral (the beach levels out). 
Military trainers use this feature in the design of exercises and activities sometimes stay below this crest 
or can concentrate around or above it. 

Once the activities are analyzed, this information is juxtaposed with the resource of concern. Activities 
under alternatives avoid effects on marine algae, plants, and invertebrates in areas where densities of 
these organisms are the greatest: the salt marsh, mudflat, and salt pond. Effects may be considered where 
activities take place in the subtidal environment, which is primarily soft bottom substrate and prone to 
changes in turbidity, and the intertidal sandy beaches up to the wrack line (the row of debris that demarks 
the last high tide). Sandy beaches are a stressful environment for plant and invertebrate organisms, which 
must adapt to extremes of temperature, dehydration (dessication), and salinity, as well as the mechanical 
wash and backwash of waves. These extremes are pronounced on sandy shores, and so sandy shores are 
less biologically diverse due to the magnitude of environmental rigor these species have to endure. The 
invertebrate community of the sandy beach may be characterized by short life spans and rapid population 
turnover. The abundance and diversity of fauna of a typical sand flat can also vary by orders of magnitude 
within and among years (Nybakken 1997). Animals with permanent burrows are few, and the 
composition of fauna is dominated by pioneering species. Invertebrate densities increase as wetting and 
drying of the sand grains becomes less extreme, and wave turbulence is reduced at lower tidal elevations. 
The exception to the relatively barren beach environment is the wrack line (the accumulated organic 
debris left behind as the high tide recedes), which provides forage for shorebirds and can function as a 
precursor to dune formation and vegetation establishment on the upper beach (the beach wrack line and 
higher elevations are addressed separately under 3.11 Terrestrial Biological Resources and 3.12 Birds). 

The baseline condition for marine plants and invertebrates is estimated, based on the information 
described under the Affected Environment, in terms of relative abundance of plants, algae, and 
invertebrates. However, while the information is the best available, data on absolute abundance of these 
organisms for San Diego Bay or the nearshore coastal areas of interest are isolated and few. Thus, effects 
on marine plants and invertebrates are expressed in relative terms. 

Disturbance of marine plants and invertebrates or modification of their habitat from activities are 
evaluated based on the area the individual activity encompasses and the value and type of habitat known 
to occur within the specific footprint. The size of the effect is determined by comparing the area of impact 
to habitat availability or scarcity, and whether the impacted resource has a special sensitivity status as 
recognized by governing resource agencies. Effects are also considered larger if the intensity, duration, or 
frequency of the activity is such that the area cannot recolonize to former species abundance levels; the 
loss of habitat or habitat value (based on organism density or relative abundance) is considered permanent 
compared to background variation in these conditions. Training that does not interface with the marine 
environment (air and terrestrial activities) will not be analyzed by individual activity in this analysis and 
will be summarized to have no impacts to marine habitats or communities. 

3.7.2.2 No Action Alternative 
The No Action Alternative would maintain the baseline level and types of training that occur in the ROI 
as listed in Chapter 2 (Table 2-1); current management measures would also remain unchanged. As 
discussed in the Approach to Analysis, this section focuses on groups of activities that have the potential 
to result in an impact to marine plants or invertebrates. 

3.7.2.2.1 Marine Vessel Activities 
Vessels used in the ROI consist of power-driven surface ships and small craft. Power-driven vessels may 
be either propelled by water jet pump or propeller however the effect of these different forms of 
propulsion on marine plants and invertebrates is assumed to be approximately equivalent. Sailing vessels 
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and vessels under oars are excluded from this analysis because they do not affect marine plants or 
invertebrates in the ROI. Power-driven surface craft can be used in entirely water-based activities where 
trainees practice navigation, mock boat attacks, boarding drills, safety monitoring for swimmers, and 
other activities. These water-only boat activities are excluded from analysis because the boats remain in 
deeper water where they do not contact the ocean or San Diego Bay floor, including with their propellers. 
Potential impacts to marine plants and invertebrates from marine vessel activities are focused on activities 
that involve operating or landing within the intertidal environment and have the potential for disturbing 
the underlying substrate that may contain marine plants or organisms at varying densities based on habitat 
conditions. These impacts include churning and excavation of sediment, and potential chopping of 
eelgrass blades and reproductive structures. 

In addition to water-only activities, boats in the ROI may come ashore or beach to deliver trainees or 
equipment to and from shore. This beaching activity has a potential for effect as the boat contacts and 
disturbs the marine plants, algae, or invertebrates in the sediment where it lands. Propeller-driven craft 
impact eelgrass and marine algae beds if they are used in the calmer San Diego Bay waters where these 
organisms grow, especially on lower tides, and if deeper-draft vessels are utilized.. In the following 
breakdown for analysis purposes, the very nearshore and boat beaching activities are divided into small 
and large power-driven vessels. Many take place in the oceanside training lanes, but some also take place 
in the bayside Bravo training area. Both jets and propellers may stir up sediment, and thus result in a 
short-term, temporary increase in turbidity. Turbidity obscures light and thus affects the ability of 
photosynthetic plants and plankton to produce energy from sunlight, and the ability for predatory fish and 
macroinvertebrates to forage. Mudflats and salt marsh areas, which are rich in marine algae and 
invertebrates, are not an entry point chosen by operators of propeller-driven craft, due to the likelihood of 
grounding. 

Small power-driven vessels are used in almost every water-based training activity in the ROI, either as a 
principal element of the training or for support, such as safety and security boats. Under the No Action 
Alternative, training activities involve propeller and jet driven surface craft. Activities occur in both San 
Diego Bay and in the oceanside training lanes, and to varying degrees vessels land on beaches in both 
areas. These vessels include zodiacs, CRRCs, Rigid Hull Inflatable Boats (RHIBs), Landing Craft Utility 
(LCUs), Landing Craft Mechanized (LCMs), barge ferries, warping tugs, and Maritime Prepositioned 
Force (MPF) Utility Boats. These vessels come ashore or beach under 21 separate training activities under 
the No Action Alternative. Small vessel beaching takes place primarily in the oceanside training lanes, 
except under Activities 21, 32, 33, and 34 (Table 2-1). The number of vessels uses in each activity varies, 
but on average is four boats per event, with CRRCs and RHIBS being used in the majority of events, as 
detailed in Appendix B. 

The effect of small, power-driven boats on the oceanside beach lanes may be discounted due to the 
dispersed nature of the activity in areas of high-energy surf and expected low abundance of invertebrates. 
While the potential effect is present bayside, it is reduced to small patches of eelgrass, bayside entries at 
low tide, locations of repeated entry, and mechanized craft only when they land ashore, such as from the 
churning of boat propellers in eelgrass beds. Regrowth of eelgrass and associated invertebrate 
colonization occurs quickly when water temperature and clarity are favorable. For example, Pondella 
(2006) assessed the success of an eelgrass mitigation site completed in 1997 at North Island for fishes 
over a five-year period surveyed regularly from September 1997 to September 2002. The newly created 
eelgrass habitat performed at the level of an existing, nearby eelgrass bed in about one year. The overall 
analysis found that the mitigation eelgrass habitat was not significantly different from the reference 
eelgrass habitat in terms of fishes. Eelgrass reestablishes on its own from plant propagules, and 
invertebrates recolonize relatively quickly. Therefore, any effect is considered localized, on the order of a 
very few square feet, and temporary. 
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Because of their greater size and power, large power-driven vessels have more potential impact on marine 
plants and invertebrates in the ROI. These vessels include MK V Special Operations Craft (SOC), 
LCM/LCUs, and other boats for transporting large number of people or equipment. During certain 
activities these boats get close to shore and can beach. Activities which include beaching of large power-
driven vessels or those in which the vessels get close enough to shore to disturb the substrate or could 
cause an increase in turbidity with propeller or jet disturbance are presented in Chapter 2 (Table 2-1) and 
detailed in Appendix B. Turbidity obscures light and thus affects the ability of photosynthetic plants and 
plankton to produce energy from sunlight, and the ability for predatory fish and macroinvertebrates to 
forage. Turbidity could temporarily limit light for photosynthesis but to no greater extent than the tide 
does twice over the entire year The large vessel beaching activities occurring in San Diego Bay that could 
potentially impact eelgrass habitat are limited to a designated training lane on Bravo Beach. 

LCACs are very large marine vessels that approach the shore and potentially beach. They are not driven 
by underwater propellers but ride on the surface of the water on a cushion of air. Under the No Action 
Alternative LCAC (Activity 27, Table 2-1) occurs four times annually. They are scheduled to occur on 
any oceanside beach training area including lanes 1-14 and the Breakers Beach area of NASNI. Its 
footprint includes its physical structure plus the area surrounding it, which is affected by the strong winds 
it produces. An LCAC comes ashore near the crest of the beach. 

The LCAC approaches the sandy beach and disperses sediments and vegetation in its path through wind 
and direct impact. The safety zone for humans around an LCAC is a 100-yard radius, although sand can 
be blown further at times. The density of invertebrates in the sand itself is low compared to muddy or 
vegetated environments. This is due to the coarse grains and highly dynamic and stressful nature of the 
beach environment for many organisms, subject to wind and wave turbulence, salt spray, shifting 
sediment, high temperatures, and desiccation. The effect to vegetation and organisms could be temporary 
or long-term depending on the interval between landings and whether they take place in the same location 
or are dispersed to different lanes. 

The LCAC, like other marine vessels, is potentially a vector via intracoastal dispersal of aquatic invasive 
or nuisance species, with travel between Camp Pendleton and the Silver Strand. This kind of dispersal has 
been recorded in northern California for dispersal among bays by vessels moving along the coast (CDFG 
2006). The possibility of invasive species introduction increases with intracoastal movement of these 
craft, although a majority are stationed locally. As with all invasive species risk, individual activities carry 
an extremely small risk of invasive species introduction. Such risk accumulates with multiple activities 
but the vessels moving up and down the coast represent a small proportion of the total vessels in San 
Diego Bay, and so the increased risk, while present, may be discounted. In addition, the 2009 San Diego 
Bay INRMP, which follows along with federal and state priorities by identifying invasive species as one 
of the most important threats to aquatic ecosystems, proposes an interagency, baywide program to detect 
and control such invasions. 

The effect of large, power-driven vessels on the oceanside beach lanes may be discounted due to the 
dispersed nature of the activity in areas of high-energy surf and expected low abundance of invertebrates. 
There is a potential effect present to eelgrass and associated invertebrate communities present bayside; 
however, it is restricted to small patches of eelgrass, bayside entries at low tide, and locations of repeated 
entry. Bayside beaching of large vessels is restricted to the designated training lane within Bravo area. 
Thus, adverse impacts are not considered likely under the No Action Alternative. 

Marine vessel activities in the SSTC ROI would not measurably alter the water or sediment quality from 
debris or discharge sufficient to impact EFH. Adverse modifications to benthic habitat resulting in affects 
to EFH occur on limited bases during marine vessel landing activities within eelgrass habitat. The 
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disturbance of eelgrass at this location will be mitigated through the NEMS, as discussed in Section 
3.7.1.5. 

3.7.2.2.2 Underwater Detonations on the Sea Floor 

Underwater detonations that take place under the No Action Alternative (Activities 5, 6, 7, 10, 11, 12, and 
37, Table 2-1) are detailed in Table 3.7-9. All detonations occur in the oceanside training lanes within 
designated boat lanes 1-14. Detonations occur in water ranging in depth from 6 feet to 72 feet depending 
on the activity. 

Table 3.7-9: Underwater Explosive Activities Conducted during the No Action Alternative. All 
activities occur in the 14 oceanside training lanes. 

Activity
Number 

Underwater 
Detonation

NEW1 
(lb)

Number of 
Detonations

Water
Depth

Charge
Depth 

Tempo Location

5 MCM2 10 to 20 1/ op � 72 Mid 16 ops/yr Boat Lanes 
1 - 14 

5 MCM 10 to 20 1/op � 72 Bottom 16 ops/yr Boat Lanes 
1 - 14 

6 Floating Mine � 5 1/op � 72 Surface 
(< 5 feet) 

25 ops/yr Boat Lanes 
1 - 14 

7 Dive Platoon* 3.5 8/op 10 – 72 Mid to 
Bottom 8 ops/yr Boat Lanes 

1 - 14 

9 VSW MCM 0.1 to 20 1/op � 24 Bottom 60 ops/yr Boat Lanes 
1 - 14 

10 UUV3 Ops 10 to 15 1/op 10 � 72 

Bottom to 
10 feet 
from 

surface 

4 ops/yr Boat Lanes 
1 - 14 

11 MMS4 Ops 13 2/op 10 � 72 Bottom 8 ops/yr Boat Lanes 
1 - 14 

11 MMS Ops 13 1/op 24 � 72 

Bottom to 
20 feet 
from 

surface 

8 ops/yr Boat Lanes 
1 - 14 

12 Mine Neutral* 3.5 8/op 30 – 72 Bottom 4 ops/yr Boat Lanes 
1 - 14 

37 SDV/ASDS < 10 1/op � 24 Bottom-
Mid 14 ops/yr Boat Lanes 

1 - 14 
Charges and are presented in terms of NEW in pounds. 
1NEW: Net Explosive Weight; 2MCM: Mine Counter Measures; 3 UUV: Unmanned Underwater Vehicle; 
4 MMS: Marine Mammal Systems;  
* Note - Unless otherwise specified, all sequential charges are conducted either less than 10-seconds apart or greater than 30-
minute apart. 

The habitat within the oceanside boat training lanes utilized for underwater detonations is primarily soft 
bottom sediment, with cobble or small patch, rocky reefs scattered throughout the area. Offshore depth 
within the ROI is less than 100 feet and macroalgae are generally considered ephemeral (last a very short 
time) within this area. Previous bathymetric and biological surveys document a physically disturbed area 
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seasonally affected by wave action and longshore transport of sand. While invertebrate densities are 
poorly known, it is recognized that such densities are low in the sandy nearshore open environment 
compared to San Diego Bay locations and comparing soft and hard substrate. 

For purposes of this analysis, only those detonations that are set on the sea floor are considered as 
potentially affecting marine plants, algae, or invertebrates, since marine invertebrates are concentrated in 
and on the bottom sediment. It is not known how much sediment is excavated by various blast sizes, so it 
is conservatively assumed that all sediment containing infauna in the blast zone is disturbed, and effects 
to invertebrates are discussed in relative terms. As a conservative estimate for this analysis, all 
detonations for any activity with a possible charge depth of “bottom” (Table 3.7-9) are considered bottom 
detonations. As such, it is assumed that up to 122 blast sequences (for an approximate total of 214 
detonations) on the sea floor may occur per year within the oceanside boat lanes ranging from 3.5 to 20 
pounds Net Explosive Weight (NEW), though a portion of these blast sequences are expected to be mid-
water detonations. 

Detonations on the oceanside of SSTC-N are most likely to be in unvegetated, soft substrate, given its 
predominance in the area proposed for this activity. Both free-floating and infaunal invertebrates that are 
closest to the blast could be killed. Invertebrates that have gas-filled organs and are close to the blast 
would experience injury or mortality due to blast pressure. The substrate and water column affected from 
a detonation near the bottom (about 78.5 square feet of direct impact per detonation, Geology and Soils, 
Section 3.2.3.2.3) is expected to recolonize, similarly to what is expected after a storm in an active, highly 
disturbed environment, or such as recovery in a boating channel that is routinely dredged. The impact of 
such disturbance would not be expected to cause catastrophic mortality or change community structure. 
Soule and Oguri (1976) looked at recolonization of infaunal species after dredging, compared to a 
reference site. Two to three years were required for the community to stabilize (Rhoads et al. 1978). A 
wide range of studies from many regions report a range of time to reestablish a stable community at 
between 1-1/2 and 12 years. Due to frequency of blasts (62/year bottom laid), these areas would be 
expected to recover their previous community structure. Plants and algae directly in the blast area would 
not likely return if the disturbance was repeated in the exact same location; however, blasts may or may 
not be repeated in the same location (except for blast sequences). The offshore boat lanes used for the 
detonation activities are expected to have relatively low background densities of invertebrates due to the 
dynamic and disturbed nature of the underwater environment from the action of waves, wind, and storms. 

Assuming 78.5 square feet of impact, this amounts to a total area of 16,799 square feet of impacted area 
per year. Comparing this 16,799 square feet against the area of roughly fourteen training lanes typically 
used for underwater detonation training (14 lanes x 500 yards x 4000 yards x 9 square feet/square yard) 
=252,000,000 square feet, or about 5,785 acres, which translates into 0.00006 percent of the training area. 
Any localized effect on these areas would be masked by the effects of longshore transport and wave 
energy in this environment. Any localized effect on these areas would be masked by the effects of 
longshore transport and wave energy in this environment. Even the areas of hard substrate are largely 
composed of cobbles. Cobbles roll in this environment, continually disturbing the invertebrate 
community. Based on this analysis the effects to marine plants, algae, or invertebrates are considered 
inconsequential compared to background, natural disturbance conditions. Thus, adverse impacts are not 
considered likely under the No Action Alternative. 

Underwater detonation activities in the SSTC ROI would not measurably alter the water or sediment 
quality from debris or discharge sufficient to impact EFH. Modifications to benthic habitat from 
detonations placed on the bottom occur infrequently and only within the SSTC ocean training lanes. 
Benthic habitat within the SSTC ocean training lanes is dominated by a physically dynamic sandy/cobble 
bottom that is both expansive and limited in EFH value. Thus, adverse impacts on EFH are not considered 
likely under the No Action Alternative. 
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3.7.2.2.3 Amphibious and Beach Activities 
Training encompassed in this section include amphibious activities and beach activities. Amphibious 
activities include the use of amphibious vehicles (AAVs and LARC Vs) and ELCAS training. Beach 
activities included in this analysis are fluid transfer activities, vehicle use, foot traffic and manual 
excavations. Training activities include the use of training areas within both San Diego Bay and the 
nearshore environment. Potential effects from these activities include vehicle transit within ROI waters, 
and habitat modification similar to those described above for Marine Vessel Activities. 

Amphibious Activities 
Amphibious activities include amphibious vehicles such as AAVs, and Lighter, Amphibious, Resupply, 
Cargo-5 ton (LARC Vs) as well as amphibious elements of ELCAS activities. It also includes amphibious 
offloading of equipment (Activity 49, Maritime Prepositioning Ships Offload, Table 2-1) as well as pile 
driving associated with ELCAS (Activity 42, Table 2-1). Finally, these activities sometimes involve the 
use of bulldozers on the beach for floating pier assemblage (Activities 41 Causeway Pier Insertion and 
Retraction, 45 LCU/LCM Beaching, and 46 LCU/LCM Towing/Being Towed [Table 2-1]), or for 
insertion of the elevated causeway (Activity 42). 

Amphibious vehicles in the ROI have similar effects to those mentioned above in the Marine Vessels 
section. While operating offshore and above the line of debris left by the most recent high-tide level 
(wrack line) they have minimal interaction with marine plants or invertebrates and so their effect is 
discountable. When vehicles are coming ashore, they can create tracks in the nearshore environment, 
causing temporary ruts to form with sediment compaction and possible localized mortality of infauna. 

ELCAS activities involve the erection of a temporary pier or causeway utilizing floating barges and a pile 
driver to drive 24-inch diameter metal pilings to secure the barges in place. Most of the causeway remains 
floating offshore with pilings driven into the sediment. Associated activities involve accessing beach 
areas through the surf zone using floating and land-based heavy equipment, some of which may affect 
eelgrass habitat at the point of beach access. The ELCAS pier is normally 1200 feet in length with piles 
driven every 40 feet with the exception of the last causeway sections where additional support piles are 
utilized. The ELCAS pier is three pontoons wide with the exception of the last section which is nine 
pontoons wide with fenders. An ELCAS would most likely consist of 58 pier piles (29 per side), 29 pier 
head piles, and 16 pier head fender piles, for a total of 103 piles. Pier construction takes approximately 10 
days, averaging 10 piles driven per day. It takes approximately 10 minutes to drive and set a pile before 
moving the driving equipment to the next location. Typically, one pile is driven every 2 hours. The 
driving and removal of piles to support the elevated causeway system disturbs sediment and eelgrass, as 
well as causes an increase in turbidity at the site of the pile driving. Pressure waves and sound generated 
from pile driving activities affect marine plants and animals within the immediate area and are most 
pronounced for burrowing infaunal invertebrates that are unable to move away from the affected area. 
There is a potential effect present to eelgrass and associated invertebrate communities present bayside. 
Since bayside ELCAS training is restricted to Bravo Beach, the disturbance of eelgrass at this location 
will be fully offset by mitigation through the NEMS, as discussed in Section 3.7.1.5. Considering the 
limited number of events that ELCAS takes place (four events per year distributed between the oceanside 
training lanes and Bravo Beach) in conjunction with relatively small areas of substrate that pile driving 
and pile removal affects (a few square meters at each location) compared to similar adjacent habitat, 
recolonization will also likely occur rapidly between ELCAS events. 

Causeway activities occur primarily on SSTC-N oceanside boat training areas 1-10, but also periodically 
in the designated training lane within bayside training area Bravo. This activity occurs during nine 
separate training events per year, spanning eight to ten days per event under the No Action Alternative. 
Like the ELCAS, there is a potential effect present to eelgrass and associated invertebrate communities 
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present in the bayside training area. Since bayside causeway training is restricted to Bravo Beach, the 
disturbance of eelgrass at this location will also be fully offset by mitigation through the NEMS, as 
discussed in Section 3.7.1.5. 

Both bayside and oceanside locations are sandy in the intertidal area affected, and therefore contain low 
densities of invertebrates that could be disturbed by the onshore portion of the activity. The potential 
number of animals affected is low. Except for the locally disturbed substrate area, the site is expected to 
recolonize quickly from adjacent areas due to the prevalence of relatively short-lived, opportunistic, and 
mobile species in these sandy substrates. Sandy beaches remain aerobic and typically experience more 
turbulence from waves, preventing development of permanent burrows. The shoreline is a stressful 
environment, subject to wind and wave turbulence, salt spray, shifting sands, high temperatures, and 
desiccation. A number of plants and animals have become adapted to this instability and are found only 
on dunes or beaches. The fact that this exercise is performed relatively infrequently (nine times per year 
distributed between the oceanside and Bravo training areas), in effect minimizes the disturbance by 
allowing time for recolonization from adjacent sites that remain more intact. The overall impact to marine 
plants and invertebrates is minimal due to low densities and the small area of impact relative to the total 
beach area. Thus, adverse impacts are not considered likely under the No Action Alternative. 

Amphibious and Beach activities in the SSTC ROI would not measurably alter the water or sediment 
quality from debris or discharge sufficient to impact EFH. Adverse modifications to benthic habitat 
resulting in affects to EFH occur on limited bases during amphibious landing and beach construction 
activities within eelgrass habitat. Amphibious landing and beach construction activities within eelgrass 
habitat are constrained to training lane Bravo and impacts to EFH are offset by replacement of affected 
eelgrass habitat addressed in Section 3.7.1.5. 

Beach Activities 
While beach activities take place almost entirely out of the water on the training beaches, components of 
the activities may still represent a potential effect to marine communities in the nearshore area (classified 
as surf zone and coastal pelagic zone up to 100 miles westward as described by Allen et al. (2006) and 
others), or in areas below the high tide line. Beach activities may take place on the hard pack sand 
between the high and low tide line if the tide is out. Activities above the wrack line are also analyzed in 
Section 3.11, Terrestrial Biological Resources. 

Fluid Transfer 

Fluid transfer training events involve the intake of seawater and the discharge of water back into San 
Diego Bay. Fluid transfer activities consist of transferring salt water to simulate fuel transfer, under the 
activity Offshore Petroleum Discharge System (OPDS), Amphibious Bulk Liquid Transfer System 
(ABLTS), and bringing saltwater ashore for desalinization, under the activity Reverse Osmosis Water 
Purification Unit (ROWPU) (Activities 38, 39, and 50, respectively, Table 2-1). 

During an OPDS activity, a fuel transport conduit is towed offshore from a beach termination unit (BTU). 
Water is pumped to a beach interface unit to simulate fueling and then returned to the ocean with a hose. 
This activity occurs six times per year under the No Action Alternative. During an ABLTS activity salt 
water is pumped ashore from a floating hose extending up to 10,000 feet offshore. The water is pumped 
into a beach interface unit and then returned to the ocean with a hose. This activity occurs four times per 
year for 15 days per training event under the No Action Alternative. During ROWPU training, salt water 
is brought ashore and desalinized. Hypersaline water is then typically stored in a bladder and transported 
offsite for sewerage. ROWPU occurs four times per year under the No Action Alternative. 
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The conduit is expected to have discountable effects on marine plants and invertebrates. Since these 
activities take place in the nearshore ocean where substrate disturbance is naturally high and invertebrate 
densities are low, the temporary and localized effect of these activities compared to the available beach 
and sea floor is expected to be minimal. This is because the difference between any effect and the 
background condition, which is already a high-disturbance environment, would not be distinguishable. 
Thus, adverse impacts on marine plants, algae, invertebrates, or EFH are not considered likely under the 
No Action Alternative. 

Vehicle Use 

Vehicle use under the No Action Alternative consists of safety and logistical vehicles, bulldozers, four-
wheel drive vehicle training, and amphibious vehicles on the shore. Bulldozers are used to grade the 
beach, excavate sand, recreate hummocks, and push beached vessels that are stuck back into the water. 
Cranes are used to move equipment and boxes around. During MPF offload/Roll On Roll Off Discharge 
Facility (RRDF) activities (49 and 51, Table 2-1), all types of equipment including LARC Vs can be 
offloaded, set up, and operated on the beach. Vehicle use is common to most of the exercises that occur 
on SSTC; even exercises that do not otherwise access the shore require onshore vehicles that monitor for 
safety and logistical reasons. This activity consists of vehicles driving or sitting stationary on the beach 
from the best vantage point, and out of the way of other beach activities. If they are observing or 
supporting offshore activities they may transit along the beach crest or on the hard pack sand between the 
crest and high tide line. Vehicle use occurs throughout the beach zone including below the high tide line 
and in the intertidal zone where marine invertebrates occur at their greatest density. 

Vehicle patrolling (Activity 53, Table 2-1) occurs approximately six times per year under the No Action 
Alternative in during LARC V Operator Training. In this activity operators learn to drive the LARC V on- 
and offshore. The only impact these activities would have on marine plants or invertebrates would be 
sediment disturbance caused by temporary rutting of the beach below the high tide line. However, all such 
disturbances would be highly localized and short term, given the highly variable intertidal environment, 
and would not have any lasting effects on plants or invertebrates. Thus, adverse impacts are not 
considered likely under the No Action Alternative. 

Driving and parking vehicles in the intertidal area affects invertebrates by direct impact or by crushing of 
burrows if the tide is out. However, the effect is small and not quantifiable because invertebrate biomass 
is low in a sandy environment due to instability of the sediments and extreme gradients of desiccation. 
They recolonize quickly because that is what they are adapted to do in a shifting environment; for 
instance, invertebrate beach dwellers tend to be very fast burrowers in the surf zone (Little 2000). 
Burrows such as of sand crabs and lugworms cannot maintain themselves in the coarse, non-cohesive 
sands in the upper beach area, while in the lower beach area where sediments are finer, infauna is more 
abundant.  

Vehicle travel is a recognized means of spreading aquatic invasive species (CDFG 2006); however, beach 
vehicles are expected to be generally locally based and not traverse between aquatic environments. Most 
aquatic invasive species, in addition, do not thrive in the stressful beach environment. 

Foot Traffic 

Concentrated foot traffic has the highest potential for effect during activities on rock jetties, where marine 
plants and invertebrates are expected to be relatively more abundant than on soft sediments. Activities use 
nonmotorized boats which the students portage over both the Zuniga and Coronado rock jetties (Activity 
57, 71, 73, Table 2-1), potentially affecting marine invertebrates encrusting these rock formations. These 
activities can include up to 60 students in five to seven groups traversing the rocks with boats while 
heading to and from shore. However, the overall effect on marine invertebrates in an area dominated by 
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tidal fluctuation and wave action, from these activities is low and, if present, temporary, and discountable. 
Thus, adverse impacts are not considered likely under the No Action Alternative. 

3.7.2.3 Alternative 1 (Preferred Alternative) 
Alternative 1 increases the current level and types of training that occur in the ROI. Current management 
of marine plants and invertebrates would remain unchanged. This section focuses on groups of activities 
that have the potential to result in an impact to marine plants or invertebrates. As discussed previously, 
similar types of activities are grouped together to facilitate the analysis. 

3.7.2.3.1 Marine Vessel Activities 
Power-driven vessel use would increase under Alternative 1 as presented in Chapter 2, both in large and 
small vessels, detailed in Appendix B. Seven new activities involving marine vessels would be added 
under Alternative 1 (N1, N2, N3, N4, N6, N7 and N9, Table 2-2). The total number of vessels varies per 
activity, but multiplying the number of vessels by the number of events in which they are used, and 
summing over all the activities, results in an approximate number of 12,800 vessels used per year, over 
10,100 under the No Action Alternative (Appendix C). Assuming training occurs only on weekdays, the 
average number of marine vessels utilizing the ROI per weekday would be 49 vessels performing varying 
activities. The greatest increases to marine vessel activities would be attributed to new activities: Shock 
Wave Generator (SWAG) Surf Zone Test Detachment (Activities N1 and N2, respectively, Table 2-2), 
and towed Organic Airborne Mine Countermeasures (OAMCM) systems (Activities N4, N6, N7, Table 2-
2), as well as increases to existing activities (SDV/ASDS Cert training and Barge Ferry/Causeway 
Coxswain training [Activities 37 and 40, respectively, Table 2-1]). 

The proposed increase in the use of propeller-driven craft would result in a proportional increase in 
potential impacts to eelgrass and marine algae beds in the San Diego Bay waters as well as during 
activities when beaching occurs at low tide in San Diego Bay. This is a small proportion of overall marine 
vessel activity. Given that the potential footprint of repeated or more than temporary impact is small and 
localized within the designated training lane within Bravo beach, minimally disturbed eelgrass in other 
areas would recover quickly and would most likely suffer no long-term loss of net production. Therefore, 
this impact would be considered negligible. Marine vessel activities in the SSTC ROI would not 
measurably alter the water or sediment quality from debris or discharge sufficient to impact EFH. 
Adverse modifications to benthic habitat resulting in affects to EFH occur on limited bases during marine 
vessel landing activities within eelgrass habitat. The disturbance of eelgrass at this location will be 
mitigated through the NEMS, as discussed in Section 3.7.1.5. 

The potential for invasive aquatic species introduction would increase with increased use of marine 
vessels, both because of their movement to and from potentially infested areas, and due to hull fouling in 
the harbor. The vessel increase, however, still represents a small fraction of overall vessel movement in 
San Diego Bay, and the increased risk is considered negligible. 

The presence of additional vessels in the San Diego Bay may also result in an increased loss of abundance 
and diversity of marine plants and invertebrates. The reasons for the correlation between boat numbers 
and the loss of invertebrate fauna species are not documented well, but could relate to the use of biocidal 
paints as an antifouling agent in harbors, other water quality issues, and general disturbance of these 
areas. Of the overall increase in vessel use under Alternative 1, there would be a small increase in actual 
vessels used in the San Diego Bay and so the increased potential for impacts in the San Diego Bay would 
be considered negligible. 

Under Alternative 1, mine neutralization activities can involve an array of equipment including UUVs, 
lasers, divers, and helicopters towing surface sleds and submerged equipment through simulated threat 
minefields with the goal of clearing a safe channel through the minefield for the passage of friendly ships. 
Using a variety of external OAMCM systems, the MH-60S crew searches for mines and mine-like shapes, 
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detects and identifies them, then neutralizes them. These systems include the AN/AQS-20A Advance 
MCM Sonar, the AN/ALQ-220 OASIS mine sweeping system, and the Airborne Mine Neutralization 
System (AMNS, N4, N6, and N7, Table 2-2). All activities would be conducted in the SSTC oceanside 
boat lanes at depths greater than 40 feet.  

The potential impacts of OAMCM systems on marine plants and invertebrates would primarily be 
associated with the expenditure of ordnance near or on the bottom and incidental release of other 
materials in exercises that would be conducted at SSTC oceanside in the 14 boat lanes. The resulting 
debris and/or discharges may affect the physical and chemical properties of benthic habitats and the 
quality of surrounding marine waters, in turn affecting populations of marine plants and invertebrates. 
The analysis of water quality effects associated with OAMCM systems is provided in Section 3.5, Water 
Resources, and indicates that effects from mine neutralization activities to water quality are anticipated to 
be minimal. The effect of small towed underwater vessels on the invertebrate and marine plant 
community in the oceanside boat lanes would be minimal due to the dispersed nature of the activity and 
expected low abundance of invertebrates and plants in the water column. 

3.7.2.3.2 Mine Neutralization Training Area 
In support of the mine neutralization activities described above, Alternative 1 would include the 
installation of a mine neutralization training area in the boat lanes of SSTC. This would consist of a 
relatively small training minefield for use with AN/AQS-20A, OASIS, ALMDS, and AMNS activities. 
There would be approximately 15 mine shapes, both moored and bottom shapes, lowered into place by 
boat in the water of 40 to 75 feet in depth in oceanside waters of SSTC. Concrete anchors would hold the 
mine shapes in place, one for each mine shape. Each anchor would measure 2.0 to 2.5 feet on each side, 
between 8 and 15 square feet per anchor, which represents a total area of effect from concrete anchors of 
234 square feet, which represents less than 0.0001 percent of available benthic habitat in the SSTC boat 
lanes. Sediment disturbance possibly affecting benthic invertebrates would occur during anchor 
placement and could recur with subsequent anchor maintenance activities or during mine shape 
deployment or recovery. However, all such disturbances would be highly localized and short term, and 
would not have any lasting effects on bathymetry or sediments. Thus, adverse impacts to marine plants, 
algae, invertebrates or EFH are not considered likely under Alternative 1. 

3.7.2.3.3 Underwater Detonations 
All underwater detonation training activities occur on the ocean side of SSTC within the designated boat 
lanes, with the exception of small charge weight (0.033 lb) Shock Wave Action Generator (SWAG) 
within the open waters of south San Diego Bay. In general: 78% of the annual SSTC underwater 
detonations include underwater charges of less than 10lbs. NEW. Underwater detonations that would take 
place under Alternative 1 would increase from 103 activities under the No Action Alternative to 311 
activities under Alternative 1. Under Alternative 1, five additional activities (Table 2-3) would be 
conducted: SWAG (N1) and Unmanned Underwater Vehicle (UUV Neutralization (N3), AMNS (N7), 
Demolition Requalification and Training/Underwater Detonations (N9), and NSW Underwater 
Demolition Training (N11) and the footprint of activities would be expanded to include SWAG 
detonations of up to 15 grams NEW within San Diego Bay. 

The proposed increase in detonation frequency from the No Action Alternative would include the addition 
of the SWAG detonations in both the bayside and oceanside boat lanes. The proposed bayside training 
lane, Echo, is an area fluctuating between approximately 10 to 20 feet in depth depending on the tide. The 
detonations affect a small area in San Diego Bay. The area affected by the blast is small, approximately 
equivalent to a small firecracker, with low blast pressure at the source (thus usable by divers). Only 
invertebrates suspended in the water column and in immediate proximity would be directly affected. The 
effect on marine plant, algae, and invertebrates would be negligible. 
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Mine neutralization activities involving OAMCM systems would be conducted in the SSTC oceanside 
boat lanes at depths greater than 40 feet. AMNS use would result in the deployment of a neutralizer, 
which is detonated in only 20 percent of AMNS activities (Table 3.7-10). Similar to the No Action 
Alternative, only those detonations that are set on the sea floor are considered to potentially affect marine 
plants, algae, or invertebrates, since marine invertebrates are concentrated in and on the bottom sediment. 

The total area of marine substrate potentially affected from all underwater detonations in the oceanside 
boat lanes for Alternative 1 would be approximately .055 acres in the ocean boat lanes, which is 
approximately 0.00009 percent of the available boat lane training area. This is an estimated increase of 41 
percent in area impacted by activities due to the increase of detonations on the bottom (214 to 297), in 
frequency of several activities, and of new detonations from UUV Neutralization and AMNS (Activities 
N3 and N7, Table 2-2). Plants and algae attached to bottom substrate in the immediate vicinity of a 
detonation (approximately 75 square feet) would likely be directly impacted. Because the expected 
densities of invertebrates in this dynamic ocean environment are low, the combination of the small area 
surrounding the blast site that is directly affected and short recovery times for invertebrates mean the area 
would be expected to recolonize following underwater detonations, starting with pioneer types of 
invertebrates. The increased detonations on the oceanside of SSTC-N under Alternative 1 are more likely 
to affect free-floating and infaunal invertebrates; however, due to low densities and short recovery times, 
this difference is also negligible and the effects to marine plants and invertebrates and EFH would be 
similar to that described under the No Action Alternative.  

3.7.2.3.4 Amphibious and Beach Activities 
Amphibious Activities 
Alternative 1 adds three more ELCAS activities and one more causeway insertion at the same locations as 
the No Action Alternative. As described in Section 3.7.2.2.3, the potential number of animals affected is 
low. The ELCAS and causeway insertion sites are expected to recolonize quickly from adjacent areas. 
The fact that this exercise is consistently done at the same location at Bravo Beach minimizes the 
disturbance by allowing for better recolonization from adjacent sites. The overall impact to marine plants 
and invertebrates is minimal and the impact from the addition of three ELCAS activities and one 
causeway activity would be considered negligible. Impacts to eelgrass in the designated training lane 
within Bravo Beach would be mitigated through the NEMS, as discussed in Section 3.7.1.5. 

Beach Activities 
Fluid Transfer 

Fluid transfer activities increase 15 events per year under Alternative 1. Potential effects to marine 
resources would be the same as those described under the No Action Alternative. 

Vehicle Use 

In addition to an increase in safety and logistical vehicle use under Alternative 1, vehicle patrolling is 
added to the ROI. Vehicle patrolling takes place on SSTC-N about 50 times per year during a single 
exercise under Alternative 1. It would involve vehicles driving along the hard pack and soft pack sand 
patrolling the beach in directions determined by the trainees so that they can learn to drive and operate the 
vehicles in varying terrain. It is limited to SSTC-N beach lanes Yellow 1 and 2 and Green 1 and 2. 
Vehicle use is conservatively estimated to impact about half of the available beach lanes over the course 
of the year. 
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Table 3.7-10: Underwater Explosive Activities Conducted during Alternatives 1 and 2.  

Activity
Number 

Underwater 
Detonation
Operation 

NEW1

(pounds)
Number of 
Detonations

Water
Depth
(feet) 

Charge
Depth Tempo Location

5 MCM2 10 to 20 1/operation 
(op) � 72 Mid 29 ops/yr Boat Lanes 

1 - 14 

5 MCM 10 to 20 1/op � 72 Bottom 29 ops/yr Boat Lanes 
1 - 14 

6 Floating Mine � 5 1/op � 72 Surface 
(< 5 feet) 53 ops/yr Boat Lanes 

1 - 14 

7 Dive Platoon* 3.5 8/op 30 – 72 Bottom 8 ops/yr Boat Lanes 
1 - 14 

9 VSW MCM 0.1 to 20 1/op � 24 Bottom 60 ops/yr Boat Lanes 
1 - 14 

10 UUV3 Ops 10 to 15 1/op 10 � 72 

Bottom to 
10 feet 
from 

surface 

4 ops/yr Boat Lanes 
1 - 14 

11 MMS4 Ops 13 & 29  2/op 10 � 72 Bottom 8 ops/yr Boat Lanes 
1 - 14 

11 MMS Ops 13 & 29  1/op 24 � 72 

Bottom to 
20 feet 
from 

surface 

8 ops/yr Boat Lanes 
1 - 14 

12 Mine Neutral* 3.5 8/op 30 – 72 Bottom 4 ops/yr Boat Lanes 
1 - 14 

N1 SWAG 15 grams 1/op 10 – 20 Mid 74 ops/yr Echo 

N1 SWAG 15 grams 1/op 10 – 20 Mid 16 ops/yr Boat Lanes 
1 - 14 

N2 Surf Zone T&E Up to 20 1/op � 24 Bottom 2 ops/yr Boat Lanes 
1 - 14 

N3 UUV Neutral 3.3 & 
3.57  2/op 10 – 72 

Bottom to 
10 feet 
from 

surface 

4 ops/yr Boat Lanes 
1 - 14 

N7 AMNS  3.53 1/op 40 – 72 Mid – 
Bottom 10 ops/yr Boat Lanes 

1 - 14 

N9 Qual/Cert5 12.5 – 
13.75  2/op 10 – 72 Bottom 8 ops/yr Boat Lanes 

1 - 14 

N9 Qual/Cert 25.5 1/op 40 – 72 

Bottom to 
20 feet 
from 

surface 

4 ops/yr Boat Lanes 
1 - 14 

N11 NSW 
DemoTraining �  10 1/op � 24 Bottom 4 ops/yr Boat Lanes 

1 - 14 

N11 NSW Demo 
Training �  3.6 1/op � 24 Surface 8 ops/yr Boat Lanes 

1 - 14 

37 SDV/ASDS �  10 1/op � 24 Bottom-
Mid 40 ops/yr Boat Lanes 

1 - 14 
1NEW: Net Explosive Weight. 2 MCM: Mine Counter Measures, 3 UUV: Unmanned Underwater Vehicle, 4 MMS: Marine 
Mammal Systems, 5 Qual/Cert: Qualification or Certification trials,  
* Sequential charges are either conducted with a 10 sec delay between detonations or 30 minute delay between detonations.
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The expected increase in driving and parking vehicles on the beach and its effect on marine plant and 
invertebrate populations is not quantifiable compared to the No Action Alternative. The effect is small 
because only a small proportion of the vehicle use would occur below the beach crest and in the intertidal 
zone where invertebrates concentrate and because invertebrate densities in this sandy environment are 
low. They would recolonize quickly due to short life spans and rapid population turnover. The 
confinement of vehicle patrolling to Yellow and Green lanes, and the low percentage of time this activity 
would occur below the beach crest, reduces its effect on marine invertebrates.  

Foot Traffic 

As described previously, concentrated foot traffic has the highest potential for effect during activities on 
rock jetties, where marine plants and invertebrates are expected to be relatively more abundant than on 
soft sediments. While there is a slight increase in activities under Alternative 1, the overall effect on 
marine invertebrates in an area dominated by tidal fluctuation and wave action, would remain low and, if 
present, temporary, and discountable. 

3.7.2.4 Alternative 2  
Implementation of Alternative 2 would increase the training tempo to the same levels as those proposed 
for Alternative 1. The only difference between Alternative 1 and 2 is that, under Alternative 2, all SSTC-
N oceanside beach training areas would be available for Navy training, regardless of time of year. 
Therefore, the minimal impacts associated with Alternative 2 would be the same as those described above 
for Alternative 1, though minimally dispersed across a larger area on the oceanside of SSTC-N due to the 
lack of training area restrictions.  

3.7.3 Proposed Mitigation Measures 
To mitigate for potential impacts of large vessel beaching, causeway insertion, and ELCAS construction 
to eelgrass in the designated training lane within Bravo Beach, the Navy will mitigate for potential 
eelgrass habitat occurring in this lane. 

Figure 3.7-10 shows the extent of eelgrass in the designated training lane within Bravo Beach as surveyed 
in 1994, 1999, 2004, and 2008. The variation in extent of eelgrass between these surveys could be due to 
artifacts of mapping or environmental conditions that effect eelgrass growth. The 1999 survey indicates 
that the maximum extent of potential eelgrass habitat in this designated training lane is 1.13 acres. While 
SSTC training may not actually impact all of the eelgrass habitat in the designated training lane within 
Bravo Beach, the Navy plans to mitigate for this the full extent of eelgrass habitat occurring in this lane, 
1.13 acres. Mitigation would be done through the Navy’s Eelgrass Mitigation Bank. Mitigation would 
occur consistent with the Southern California Eelgrass Mitigation Policy. 

As a result of consultation with the NMFS for EFH, the Navy will conduct a new bottom habitat mapping 
survey to more accurately detail potential habitat types (ex., sand, cobble, rocks) within the oceanside 
SSTC boat lanes. This effort, scheduled to begin in 2011, is designed to update bottom type classification 
at finer resolution and spatial scales than previous California State funded surveys from 2002. The goal 
from this Navy funded survey would be to provide information to NMFS on habitat types within SSTC, 
and to Navy commands conducting underwater detonations at SSTC for consideration in selection of 
appropriate bottom-laid detonation sites. 

3.7.4 Unavoidable Adverse Environmental Effects  
There are no unavoidable adverse environmental effects to marine resources as a result of implementation 
of any of the alternatives. 
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Figure 3.7-10: Eelgrass Mapping from Four Separate Bay-wide Surveys in 1994, 1999, 2004, and 
2008 Focusing on the Bravo Training Area Where ELCAS, Causeway, and Large Vessel Beaching 

Occur 
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3.7.5 Summary of Effects 
The summary of effects is the same as that described above for unavoidable effects (Table 3.7-11).  

All alternatives avoid effects on marine algae, plants, and invertebrates in areas where densities of these 
organisms are the greatest: the salt marsh, mudflats, and salt pond. 

The EFHA concludes that based on the extent, duration, and magnitude of potential impacts from SSTC 
training and testing, that there could be an adverse impact of up to 1.13 acres (0.46 hectares) of eelgrass 
habitat in San Diego Bay. The Navy currently maintains a signed agreement with the Army Corps of 
Engineers and NOAA Fisheries (i.e., Banking Instrument; N00242-080624-X42-MOA; DoN 2008) to 
mitigate or compensate impacts to eelgrass habitat, and any impacts to eelgrass within the designated 
training lane within Bravo training area will be offset by the NEMS. 

Adverse effects to EFH from underwater detonations and certain select beach activities would be 
temporary, localized, and minimal, there would be no lasting effects to populations, prey availability, or 
the food web. Any potential effects would be further reduced with the proposed protective measures 
including bottom mapping of sensitive habitat. Therefore no adverse effect to EFH for the four major 
FMPs and their associated managed species are anticipated. 

A full description of the EFHA consultation process is provided in Chapter 6 and Appendix G provides a 
list of the Silver Strand Training Complex (SSTC) EFHA consultation documentation. Agency 
correspondence and supporting documentation can be found on the SSTC EIS website at 
www.silverstrandtrainingcomplexeis.com. 
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Table 3.7-11: Summary of Effects 

Alternative Effects 

No Action Alternative 

� On the beach, vehicle use, boat landings, helicopter landings, and foot 
traffic associated with a range of activities could cause temporary localized 
disturbances of infaunal invertebrates of the sand.  

� Minimal disturbance of sandy bottom habitat and increased turbidity from 
amphibious landings and underwater demolitions. 

� A total of 1.13 acres of eelgrass habitat may be impacted in the designated 
training lane within the Bravo training area. 

� With the current protective measures, no adverse effect to EFH and their 
associated managed species are anticipated during amphibious landing and 
beach construction activities within the Bravo training area. 

Alternative 1 

� Vehicle, boat, and helicopter use and amphibious landings would increase; 
however, effects generally are the same as described for the No Action 
Alternative. Amphibious activities conducted on the bayside would be 
limited to the same designated training lane within the Bravo training area. 

� With the current and proposed protective measures, no adverse effect to 
EFH and their associated managed species are anticipated during 
amphibious landing and beach construction activities within the Bravo 
training area. 

Alternative 2  

� Vehicle, boat, and helicopter use and amphibious landings would increase 
similar to Alternative 1. Effects generally are the same as described for the 
No Action Alternative. 

� With the current and proposed protective measures, no adverse effect to 
EFH and their associated managed species are anticipated during 
amphibious landing and beach construction activities within the Bravo 
training area. 

Mitigation Measures 

� Management practices are in place for jurisdictional waters and special 
aquatic sites. Additionally, the Navy has consulted with NMFS on EFH. 
Potential impacts of up to 1.13 acres of eelgrass habitat/EFH for larger boat 
landings, ELCAS, and causeway insertions in the designated training lane 
on Bravo Beach will be mitigated consistent with the Southern California 
Eelgrass Mitigation Policy. This mitigation will occur at an established 
NEMS and be drawn as part of the Navy Eelgrass Mitigation Bank.  

� Navy will conduct a new bottom habitat mapping survey to more 
accurately detail potential habitat types (ex., sand, cobble, rocks) within the 
oceanside SSTC boat lanes. This effort, scheduled to begin in 2011, is 
designed to update bottom type classification at finer resolution and spatial 
scales than previous California State funded surveys from 2002. The goal 
from this Navy funded survey would be to provide information to NMFS 
on habitat types within SSTC, and to Navy commands conducting 
underwater detonations at SSTC for consideration in selection of 
appropriate bottom-laid detonation sites. 

 


