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3.12 BIRDS

3.12.1 Affected Environment 
3.12.1.1 Introduction 
This section discusses avian resources for the purpose of comparing the environmental consequences of 
the Proposed Action and alternatives. The habitats used by birds traverse the terrestrial-marine line, and 
were described in Section 3.7, Marine Biological Resources, and Section 3.11, Terrestrial Biological 
Resources. Those sections are referenced in the descriptions of bird groups below. As much as possible, 
the abundance and diversity of these species groups are quantified to provide a full picture of the 
functions provided by the affected environment for birds. The current management of these resources in 
the Region of Influence (ROI) is also described, as appropriate. 

All birds within the ROI are analyzed. This section examines and determines adverse effects to birds at 
the population level for Birds of Conservation Concern (United States Fish and Wildlife Service 
[USFWS] 2008). These are listed for the ROI in Section 3.12.1.4, Other Special Status Birds. 

This section also details the more than 30-year history of Navy consultation with the USFWS and 
management relating to federally protected birds in the ROI. Since 1977, the Navy has expended 
extensive funds and resources to adapt to the growing California least tern (Sternula antillarum browni) 
nesting population and evolving Navy training needs at Silver Strand Training Complex (SSTC). The 
latest mitigation measures, listed in Section 3.12.1.5.3, detail the current status of the Navy’s stewardship 
of least terns and snowy plovers in San Diego Bay. This management, as outlined in this document as 
well as in the history of Biological Opinions (BOs) on this issue, has been in anticipation of this EIS and 
associated Endangered Species Act (ESA) consultation. This EIS endeavors to establish a durable 
solution to bird management, one that allows for increased military training necessary to meet readiness 
needs. 

3.12.1.1.1 Regulatory Framework 
Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) of 1918 is the primary legislation in the United States 
established to conserve migratory birds. It implements the United States’ commitment to four bilateral 
treaties, or conventions, for the protection of a shared migratory bird resource between the United States 
and Canada, Japan, Mexico, and the former Soviet Union. The MBTA prohibits the taking, killing, or 
possessing of migratory birds unless permitted by regulation. The species of birds protected by the 
MBTA appears in 50 Code of Federal Regulations (CFR) 10.13. The MBTA was amended in 2004 to 
exclude non-native migratory bird species that have been introduced by humans (intentionally or 
unintentionally) into the U.S. or its territories. The USFWS has published the final list of non-native bird 
species that are not protected under the MBTA (70 Federal Register 49 [15 March 2005], pp. 28907-
28908). 

The 2003 National Defense Authorization Act provides that the Secretary of the Interior shall exercise 
his/her authority under the MBTA to prescribe regulations to exempt the Armed Forces from the 
incidental taking of migratory birds during military readiness activities authorized by the Secretary of 
Defense. 

Congress defined military readiness activities as all training and operations of the Armed Forces that 
relate to combat and the adequate and realistic testing of military equipment, vehicles, weapons, and 
sensors for proper operation and suitability for combat use. Congress further provided that military 
readiness activities do not include:  



SILVER STRAND TRAINING COMPLEX EIS FINAL (JANUARY 2011) 

BIRDS 3.12-4 

1. The routine operation of installation operating support functions, such as administrative offices, 
military exchanges, commissaries, water treatment facilities, storage facilities, schools, housing, 
motor pools, laundries, morale, welfare, recreation activities, shops, and mess halls;  

2. The operation of industrial activities; or  
3. The construction or demolition of facilities used for a purpose described in 1. or 2. above. 

The final rule authorizing the DoD to take migratory birds during military readiness activities was 
published in the Federal Register on February 28, 2007. The regulation can be found at 50 CFR Part 21. 
The regulation provides that the Armed Forces must confer and cooperate with the USFWS on the 
development and implementation of conservation measures to minimize or mitigate adverse effects of a 
military readiness activity if it determines that such activity may have a significant adverse effect on a 
population of a migratory bird species. 

The requirement to confer with the USFWS is triggered by a determination that the military readiness 
activity in question will have a significant adverse effect on a population of migratory bird species. An 
activity has a significant adverse effect if, over a reasonable period of time, it diminishes the capacity of a 
population of a migratory bird species to maintain genetic diversity, to reproduce, and to function 
effectively in its native ecosystem. A population is defined as “a group of distinct, coexisting, same 
species, whose breeding site fidelity, migration routes, and wintering areas are temporally and spatially 
stable, sufficiently distinct geographically (at some point of the year), and adequately described so that 
the population can be effectively monitored to discern changes in its status.” Assessment of impacts 
should take into account yearly variations and migratory movements of the impacted species.  

The actions analyzed in this section fall under this military readiness provision, as described in Section 
3.12.2.1, Approach to Analysis, and the sections that follow it.  

Migratory bird conservation relative to non-military readiness activities is addressed separately in a 
Memorandum of Understanding (MOU) developed in accordance with Executive Order 13186, signed 
January 10, 2001, “Responsibilities of Federal Agencies to Protect Migratory Birds.” The Memorandum 
of Understanding between Department of Defense (DoD) and the USFWS was signed on July 31, 2006. 
DoD responsibilities discussed in the Memorandum of Understanding include, but are not limited to: 

1. Obtaining permits for import and export, banding, scientific collection, taxidermy, special 
purposes, falconry, raptor propagation, and depredation activities. 

2. Encouraging incorporation of comprehensive migratory bird management objectives in the 
planning of DoD planning documents. 

3. Incorporating conservation measures addressed in Regional or State Bird Conservation Plans in 
Integrated Natural Resources Management Plan (INRMP). 

4. Managing military lands and activities other than military readiness in a manner that supports 
migratory bird conservation. 

5. Avoiding or minimizing impacts to migratory birds, including incidental take and the pollution or 
detrimental alteration of the environments used by migratory birds.  

6. Developing, striving to implement, and periodically evaluating conservation measures for 
management actions to avoid or minimize incidental take of migratory birds, and, if necessary, 
conferring with the USFWS on revisions to these conservation measures. 
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Endangered Species Act 

The ESA also pertains to birds. The provisions of the ESA are that, once a species becomes listed as 
endangered or threatened, regulations to protect the species from illegal “take” become applicable to any 
project that may affect an individually listed animal or its habitat. The USFWS oversees the ESA 
implementation for all federally listed birds. Since San Diego Bay presently supports four federally listed 
birds, the USFWS becomes involved in all projects potentially affecting any of these species. 

Under Section 7 of the ESA, federal project proponents must consult with USFWS if one or more listed 
birds may be affected by an action. Consultation with USFWS may range from informal discussions to 
formal consultation requiring a biological assessment by the project proponent. Other federal agencies 
may appropriately be named the action agency that must conduct the consultation. With the issuance of a 
BO, “terms and conditions” are stated, which are measures to avoid or minimize the incidental take of any 
listed species. When an “incidental take statement” is issued with the biological opinion, the federal 
project proponent may be excused from accidentally taking a listed species as part of the agency’s 
otherwise lawful activity as long as the specified taking conditions are met. The federal ESA requires that 
USFWS, in cooperation with state agencies, implement a monitoring program for not less than five years 
following a delisting. This pertains to the American peregrine falcon and to the California brown pelican 
for the SSTC ROI. A monitoring plan was developed in cooperation with state resource agencies, 
representatives from each USFWS Region, and the Divisions of Migratory Birds, Endangered Species, 
and other cooperators. Should monitoring reveal that the American peregrine falcon is likely to become 
endangered, the species could be listed again under the ESA. The monitoring plan designates six 
geographical survey regions in 40 states where American peregrine falcons breed, and it calls for nests to 
be monitored five times at three-year intervals. Monitoring began in 2003 and will end in 2015. The plan 
calls for counting the number of American peregrine falcons returning to nesting sites, determining 
whether they nest successfully, and counting the number of young produced.  

3.12.1.1.2 Definition of Resource 
This section addresses Navy management of all species of birds that utilize the Silver Strand Training 
Complex and the southern portions of Naval Air Station North Island (NASNI), whether migratory or 
resident. The Silver Strand Training Complex and southern beaches and nearshore waters of NASNI are 
utilized by many bird species. All of these are addressed here. All but a handful of species (certain birds 
considered non-native, game, or pests) are protected by the MBTA (see above). 

All nomenclature is based on the American Ornithologists Union (AOU) Checklist of North American 
Birds, except that bird names are not capitalized. 

3.12.1.1.3 Regional Setting 
The SSTC is a part of the Pacific Flyway used by millions of birds migrating between northern breeding 
grounds and southern wintering sites. It is one of a number of stopover sites used by migrants to replenish 
their energy during their long journey. San Diego Bay and nearshore Pacific Ocean waters support large 
populations of migratory birds that depend on local resources for food, shelter, resting, and staging before 
and during migration. Resident species that nest locally are in the salt marsh and upland habitats. Seabirds 
come northward from Mexico and Central America to nest on beaches and levees of the salt ponds. When 
compared to midwinter populations of the SCB, San Diego Bay provided 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 
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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. 

Depending on the needs of the bird, they can utilize ocean beaches, salt marshes, and nearshore waters for 
roosting and foraging. Sandy beaches provide nesting habitat for locally nesting shorebirds, and also act 
as roosting places for shorebirds and gulls. The intertidal zone provides foraging habitat for multiple 
shorebird species as many shorebirds forage on invertebrates buried in the lower tidal zones. Seabirds will 
forage in the nearshore waters and nest in salt marshes, beaches, and salt pond levees. The nearshore 
ocean accommodates birds such as gulls, pelicans, terns, and cormorants, which prey upon the schooling 
fish and other marine organisms below. 

San Diego Bay is part of a network of southern California bays that provide haven for a large diversity of 
birds due to their sheltered and nutrient-rich waters. The shallow water and shoreline provide roosting, 
foraging, and nesting areas for ducks, terns, shorebirds, pelicans, cormorants, gulls, herons, raptors (such 
as ospreys [Pandion haliaetus] and northern harriers [Circus cyaneus]), and various passerines in the 
surrounding vegetation. 

Threatened and endangered bird species with known or expected occurrence in the project area include 
the California brown pelican (Pelecanus occidentalis californicus), California least tern, western snowy 
plover (Charadrius alexandrinus nivosus), and light footed clapper rail (Rallus longirostris levipes). 

Many migratory birds are in decline regionally and globally. About one-third of bird species dependent on 
local bays and estuaries have been identified as sensitive or declining by the federal or state governments, 
or by the Audubon Society. The most common reasons attributed to bird population declines are habitat 
loss and habitat fragmentation (Groom et al. 2006, Brown et al. 2001, Shuford and Gardali 2008). 
Shrinking habitat locally, regionally, and along the entire Pacific Flyway is probably the most important 
and well recognized issue affecting survival of many birds dependent on San Diego Bay through 
overcrowding, stress, competition, poor nutrition, and increased mortality (Brown et al. 2001, Shuford 
and Gardali 2008). While San Diego Bay’s habitat losses are similar to those of other bays, this 
complicates an assessment of declines due to local causes versus regional or more distant causes Birds 
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).  

3.12.1.1.4 Region of Influence 
The ROI for avian resources includes all of SSTC-North (SSTC-N) and SSTC-South (SSTC-S), as well 
as the southern sandy beaches, Zuniga Jetty, and other riprap jetties of NASNI. Also included are the 
oceanside and bayside training lanes as well the ocean anchorages located offshore of SSTC-N. 

3.12.1.2 Bird Groups 
More than 300 bird species, representing 30 families, have been documented to use San Diego Bay for 
either foraging, roosting or nesting. The majority of birds using San Diego Bay are migratory and may 
only use the bay as a stopover site to rest and eat before continuing their migration. Other bird species, 
termed summer or winter visitors, use the bay part of the year for either breeding or wintering. Species 
that migrate to San Diego Bay to nest are predominantly seabirds. South San Diego Bay is home to a 
large multi-species seabird colony annually from April through May. Other birds, residents, remain in the 
area year-round and use San Diego Bay for both breeding and wintering. Occasionally, migrating birds 
not normally observed will become disoriented due to migration or weather events and are termed 
vagrants or transient migrants. Although these birds are not dependent on San Diego Bay for more than 
temporary shelter or food, a considerable number of them pass through the area annually. 
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San Diego Bay contributes more protected, shallow habitat to the Pacific Flyway waterbird populations 
that any other bay or estuary situated along the 180-mile coastal region of southern California (Baird 
1993). When compared to midwinter populations of the Southern California Bight (SCB) as a whole, San 
Diego Bay supports more than half of the entire midwinter duck population. The majority of the regional 
surf scoter (Melanitta perspicillata) and brant (Branta bernicla) populations use central and south San 
Diego Bay (USFWS 1995). Close to half of the region’s bufflehead population uses central and south San 
Diego Bay, as does a similar percentage of scaup (USFWS 1995; Tierra Data Inc. 2008). 

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. Of the 10 species for which 
coastal habitats in the Southern Pacific Region are especially important, the black-bellied plover 
(Pluvialis squatarola), western snowy plover, semipalmated plover (Charadrius semipalmatus), willet 
(Catoptrophorus semipalmatus), marbled godwit (Limosa fedoa), black turnstone (Arenaria
melanocephala), short-billed dowitcher (Limnodromus griseus), and red-necked phalarope (Phalaropus 
lobatus) are supported locally. 

Three separate surveys of avifauna of San Diego Bay in 1993-1994 resulted in an estimate of over seven 
million bird-use days per year, with substantial peaks and lows through the year, based on the average 
number of sightings during survey days (USFWS 1995, 1994; Ogden 1995). All surveys reported an 
abundance peak about December (November through February for the central Bay by Ogden [1995]), but 
in the salt ponds of south bay there is another peak in the fall due to the arrival of many red-necked 
phalaropes (Ogden 2005, Tierra Data Inc. 2008). Western sandpiper (Calidris mauri) was the most 
abundant species in 2006-2007 surveys covering the entire bay, with its highest count in September 
(Tierra Data Inc. 2008). The American wigeon (Anas americana) and dowitchers (Limnodromus spp.) 
contribute substantially to the abundance peak in December. The American wigeon is a common winter 
visitor seen where other ducks are seldom found due to grazing of aquatic vegetation, eelgrass its favorite 
food in San Diego Bay (Unitt 2004). Most of the American wigeons surveyed were in the south bay and 
salt ponds. All surveyors found a survey abundance low point around June. 

The most recent survey sponsored jointly by the Navy and Port of San Diego in 2006-2007 (Tierra Data 
Inc. 2008) added 509,562 bird observations. For the first time, both waterfowl and shorebirds were 
targeted during the same survey period to get the most comprehensive look at avian species use to date, 
with shoreline and water observation hours of effort totaling over 700 hours. Figures 3.12-1 through 
Figure 3.12-3 depict the abundance and diversity of avian species observations based on a San Diego Bay 
habitat grid. Shorebird surveys took place monthly (excluding May and July) between March 2006 and 
February 2007; conducted in the four hours before low tide. These falling tide surveys were designed to 
capture bird use of foraging habitats as mudflats and other substrates became exposed by the receding 
water. Quarterly peaking tide surveys were also conducted, over the crest of the tide, four times during the 
year. These surveys were designed to observe high tide refugia, or areas that contained high bird use 
which would be missed during falling tide surveys. The bay and ocean shoreline were surveyed on foot or 
by boat, depending upon the most advantageous view and access. Surveys to detect the presence of 
waterbirds took place once monthly between November 2006 and February 2007, when maximum 
migratory waterbird presence was expected. 

About 195 species of birds use coastal or offshore aquatic habitats in the SCB (Baird 1993). In the SCB 
as a whole, bird numbers and biomass are highest in the winter, when high-latitude nesters stop in the 
area. A very different assemblage of bird species occurs in San Diego Bay in spring and summer than in 
the winter when northern migrants dominate.  



SILVER STRAND TRAINING COMPLEX EIS FINAL (JANUARY 2011) 

BIRDS 3.12-8 

 

Figure 3.12-1: Relative Abundance of Waterbirds in San Diego Bay. 
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Figure 3.12-2: Abundance of Birds in San Diego Bay and Nearshore Ocean 
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Figure 3.12-3: Species Richness of Birds in San Diego Bay and Nearshore Ocean  
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3.12.1.2.1 Waterfowl 
From late fall through the winter (November through February), the greatest numbers of waterfowl are 
present in the ROI to rest and forage including ducks, geese, coots, and grebes. The majority migrate 
north to breed during the late spring and summer months. During 2006-2007 bay surveys (Tierra Data 
Inc. 2008), the number of waterbirds observed per month was greatest in January and lowest in November 
(Table 3.12-1). 

Surf scoters were found to be the most abundant birds on San Diego Bay. They were the predominant 
species in both the central and south San Diego Bay. They appear from the surveys to be more widely 
distributed and make greater use of deep water than other waterfowl. They seem to prefer nearshore areas 
along the shoreline of NASNI, of north San Diego Bay, and around Naval Base Point Loma. 

Diving ducks feed by diving from the surface and swimming underwater. Those dependent on San Diego 
Bay include the greater scaup (Aythya marila) and, most abundantly, the lesser scaup (A.affinis), which 
primarily feeds on clams and snails, but also eat aquatic insects, crustaceans, and plants. Scaup also were 
relatively more abundant in central and south San Diego Bay. Scaup are more heavily dependent on south 
San Diego Bay than scoters and more restricted to the west side of central San Diego Bay. Scaup are 
absent from April to mid-November. The bufflehead (Bucephala albeola) feeds especially on the brine 
shrimp and brine fly larvae of salt ponds. 

Most dabblers, defined as such since they eat the vegetation at the surface or just below the water level. 
These birds which include the northern shoveler (Anas clypeata), American wigeon (A. Americana), 
gadwall (A. strepera), northern pintail (A. acuta), green-winged teal (A. crecca), cinnamon teal (A. 
cyanoptera), and mallard (A. platyrhinchos) are at or above North American Waterfowl Management 
Plan population goals. These birds are not obligate saltwater species and can use freshwater sources 
which allows them more flexibility in habitat use.  

Waterfowl movement areas, such as crossover points between San Diego Bay and the ocean at Emory 
Cove and Delta Beach, have been identified (Copper 2007). The USFWS (Manning 1998) observed that 
brant geese established a movement corridor between beds of eelgrass in south San Diego Bay between 
the east and west shores.  

Table 3.12-1: Number of birds observed per  
month during San Diego Bay waterbird surveys. 

Month Number of Birds Observed 2006-2007 

November 4,207 
December 8,777 
January 11,663 

February 7,165 

During the course of the 2006-2007 Port-Navy surveys, 31,812 birds of 47 different species were 
observed during waterbird focused surveys. Results of shoreline focused surveys also infer that the west 
shore ocean beaches are used for roosting by waterfowl. Common in these nearshore coastal waters are 
the eared grebe (Podiceps nigricollis) and horned grebe (P. auritus). 

3.12.1.2.2 Shorebirds 
Shorebirds typically use the interface between terrestrial and marine resources. However, shorebirds are 
highly migratory, and many shorebirds with long migrations use habitats that are widely dispersed across 
the landscape. Each species has different geographic breeding and non-breeding distributions, population 
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size, and dispersion patterns. Some species breed or winter in the U.S., while others do neither but depend 
upon key habitats in the U.S. for completing their migrations (Brown et al. 2001).  

In addition to the energetic cost of transport, shorebirds must find periodic stopovers to rest and refuel. 
While at these stopover places, birds must deal with the local climate and environmental conditions which 
includes predation pressure and uncertainty of resources (Moore et al. 1995, 2005). These challenges 
combined with changes in habitats and landscapes along historical migratory pathways create hardships in 
terms of reproductive success and survival for these birds (Skagen 2006). Studies completed by Baker et 
al. (2004) and Morrison (2006) demonstrate that red knots who failed to gain enough weight during 
migration to the breeding grounds suffered reduced survival.  

During migration shorebirds use an opportunistic foraging strategy in which they will consume whatever 
is present and palatable; but if food resources in the area are lacking, they will move on to other areas that 
have food resources adequate to their needs (Colwell and Landrum 1993). As foraging sites are limited in 
southern California, shorebirds have compensated by grouping in high densities which will deplete food 
sources and force the birds to move to another site to forage (Duffy et al. 1981). Instead, the birds may 
decide to leave the area entirely to find better foraging grounds along the migration pathway. This forced 
move may have consequences on the fitness of the bird for survival and breeding (Baker et al. 2004, 
Morrison 2006). The period of greatest competition among shorebirds is midwinter (Quammen 1981, 
1982, cited in Baird 1993). Reasons for this include lowered prey biomass and patchier prey density. 
Greater minus tides in the winter partially offset this by exposing more mudflats and a greater feeding 
opportunity for shorebirds. Choice of shorebird feeding location is influenced by individual foraging 
preference, prey abundance and density, water level, and available foraging habitat (Colwell and Landrum 
1993; Collazo et al. 2002; Finn et al. 2008). 

Sandpiper species and their allies are seen primarily at the south end of San Diego Bay. Peak abundance, 
in south San Diego Bay and Salt Works, is in August during the fall migration (USFWS 1994). 
Abundance data from the most recent San Diego Bay-wide bird surveys, which did not extensively 
sample the Salt Works and were not conducted in either May or July, are displayed in Figures 3.12-4 
through 3.12-6. Shorebirds can be hard to identify in the field, and often are either misidentified or missed 
in censuses due to their size and cryptic coloration. Most are migratory and they are highly mobile, 
adding to the surveying difficulty. Some areas around San Diego Bay are predictable for seeing 
shorebirds at low tide, but high-tide refugia are as hard to predict as feeding areas. Shorebird abundances 
have been impacted by the loss of intertidal flats for foraging, as well as upland transitional areas for 
roosting and nesting. Shoreline stabilization and bulkheads can preclude intertidal habitats, from which 
shorebirds get most of their nutrition. Bird use at the Chula Vista Bayfront, examined over 1.5 years 
(Jones and Stokes Associates, Inc. 1988), was found to be highest where mudflat was the dominant 
habitat. 

For shorebird species that can take advantage of different soil substrates and food sources, agricultural 
fields can provide an alternative foraging ground (Taft and Haig 2006; Ogden et al. 2008). There is 
substantial movement between the Tijuana Estuary and San Diego Bay and the agricultural fields of the 
Tijuana River Valley and San Diego Bay. 

On the ocean beaches, shorebirds will forage upon invertebrates in the damp, sandy middle and lower 
tidal zones as well as use the beach for roosting (resting). Kelp and surfgrass that have washed ashore are 
good foraging areas for gulls, shorebirds, and even some passerines (songbirds), as they harbor and are 
fed upon by invertebrates. Other areas of rocky/reef substrates, such as the jetties, provide encrusting and 
other marine animals for foraging gulls and shorebirds. 
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Figure 3.12-4: United States Shorebird Conservation Plan Species Observed during the Most 
Recent San Diego Bay Bird Surveys. Surveys were not conducted during May and July 2006. 
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Figure 3.12-5: United States Shorebird Conservation Plan Species Observed during the Most 
Recent San Diego Bay Bird Surveys. Surveys were not conducted during May and July 2006. 
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Figure 3.12-6: Number of shorebirds observed during the 2006-2007  
San Diego Bay Avian Surveys. 

A total of 429,003 birds were observed during the course of the 2006-2007 Navy-Port surveys, including 
210 distinct species. Almost 400,000 of the observations were when the focus was on the shoreline as 
opposed to open water. During the shorebird surveys, birds were generally denser along extensive mudflat 
areas in south San Diego Bay as well as around the commercial bait fish storage barge in north San Diego 
Bay. Even though complete salt pond data are only available for March and April, this area has a very 
high density of shorebirds. The number of shorebirds observed per month varied considerably during 
2006-2007 shoreline surveys during a falling tide, with a low of 15,014 in June and high of 58,087 in 
December. The falling tide generally corresponds to periods when shorebirds are feeding. 

Table 3.12-2: Number of shorebirds observed each month during the falling tide shoreline survey. 

Month Number of Birds 
Observed 

2006 
March 44,340 
April 16,904 
June 15,014 

August 28,560 
September 55,143 

October 42,761 
November 42,093 
December 58,087 

2007 
January 48,651 

February 36,202 
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3.12.1.2.3 Seabirds 
Seabirds are almost as diverse a group of birds as are shorebirds. A seabird is defined as such because it 
spends the majority of its life at sea only coming to land to breed at colonies along the coast. Foraging 
strategies are species specific such as plunge-diving or pursuit diving. Plunge-diving, as utilized by terns 
and pelicans, is a foraging strategy in which the bird hovers over the water and dives into the water to 
pursue fish. Pursuit divers, a common foraging strategy of cormorants, grebes, and auklets, usually float 
on the water and dive under to pursue fish and other prey. They most commonly eat fish, squid, and 
crustaceans (Baird 1993).  

As with shorebirds, prey density is very patchy and dependent upon primary productivity. Diving species 
of seabirds predominate in areas where certain processes maintain standing stocks of phytoplankton, 
making the water turbid (Briggs and Chu 1987). The northern anchovy is one of the most common prey 
items for sea birds of the SCB. Abundance of northern anchovy (Engraulis mordax) larvae is tied to these 
areas of concentrated phytoplankton off the coast. Large numbers of dinoflagellates, a component of the 
phytoplankton, serve as food for anchovy larvae (Pondella 2006). Depending upon the seabird species 
using San Diego Bay, they most are often foraging for schooling fish such as anchovies and topsmelt. 

Within the SCB and in the ROI, the most abundant seabirds in coastal beach and nearshore ocean areas 
are the surf scoter, pacific loon (Gavia pacifica), black storm-petrel (Oceanodroma melania), brown 
pelican, elegant tern tern (Sterna elegans), Brandt’s cormorants (Phalacrocorax penicillatus), phalaropes, 
and various gulls. The most common gulls are Heerman’s gull (Larus heermanni), ring-billed gull (L. 
delawarensis), California gull (L. californicus), Herring gull (L. argentatus), and western gull. Several 
tern species besides the California least tern use the nearshore areas and San Diego Bay for foraging. 
These include elegant tern, Forster’s tern (Sterna forsteri), Caspian tern (S. caspia), and black skimmer 
(Rynchops niger). 

Over 70 species of birds are known or expected to occur in the nearshore ocean area, including the 
California brown pelican and California least tern. The upper tidal beaches are utilized by gulls as roosts 
(resting-places).  

3.12.1.2.4 Marsh and Wading Birds  
Marsh birds are species that utilize the marsh as foraging and breeding grounds such as soras, Virginia 
rails, and clapper rails. Populations of many marsh birds have declined in North America (Ribic et al. 
1999), and destruction of marshes has reduced numbers in coastal southern California (Garrett and Dunn 
1981). Feeding habits are not well known, and are based on general accounts from California. Small 
crustaceans, small mollusks, aquatic insects, beetles, snails, and spiders have been observed a part of the 
rail diet. Marsh birds that are reportedly declining in numbers in the SCB include the light-footed clapper 
rail and the Virginia rail (Rallus limicola limicola). The California black rail’s (Laterallus jamaicensis 
coturniculus) range historically extended along the southern California coast into Baja California, but is 
now believed extirpated from San Diego Bay (Evens 1991). 

Other birds that utilize the marsh and estuarine habitat are wading birds such as egrets and herons. These 
birds feed on a variable mix of fish, crayfish, amphibians, snakes, terrestrial rodents, lizards, and insects. 
The black-crowned night heron feeds mostly at night, feeding on young shrimp and fish, but adults have a 
broader diet of terrestrial rodents, amphibians, aquatic insects, and crustaceans. Wading birds often fly a 
short distance inland to roost and nest in groves of trees, but return to the marsh daily to feed. 

3.12.1.3 Threatened or Endangered Species 
Federally listed birds observed at SSTC include the California least tern, western snowy plover, and light-
footed clapper rail. 
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3.12.1.3.1 California Least Tern  
The California least tern is listed by both the USFWS (35 FR 16047 October 13, 1970) and under the 
California Endangered Species Act as endangered. Historically, the least tern’s range extended from San 
Francisco Bay south to San Jose del Cabo, Baja California Sur, Mexico (Cogswell 1977, Massey 1977). 
Wintering areas are in Mexico and Central America. Little information regarding the status of the least 
tern is available for the portion of the species' range that extends into Mexico. Recent work by Palacios 
and Mellink (2003) observed 45 least tern colonies on the Baja Peninsula ranging in size from 
approximately one pair (Isla Piedra) to 68 pairs (Bahia San Quintin). Of the 30 colonies that had been 
previously observed, 24 exhibited apparent population declines or were absent in 2003. Human 
disturbance at former coastal nesting areas has reduced the breeding population in California (Garrett and 
Dunn 1981), and was noted as early as the mid-1920s (Schneider 1926). Such disturbance along 
California beaches for recreational, residential, and industrial development severely diminished the 
availability of suitable least tern nesting habitat. In San Diego County, it is a fairly common summer 
resident from mid-April to September (Unitt 2004, 1984). 

During the breeding season which ranges from April through August, the majority of the least tern 
population is concentrated in southern California within the counties of Los Angeles, Orange, and San 
Diego. Over half (60.4 percent in 2008, 4240 pairs) of the U.S. least tern breeding population is located 
within San Diego County, a large portion of which nests at Camp Pendleton (Marschalek 2009; Figure 
3.12-7). 

 

Figure 3.12-7: Regional Productivity of California Least Tern, 2008 Breeding Pairs 

This small migratory tern historically nested colonially on beaches that were undisturbed, sparsely 
vegetated, and flat with loose, sandy or gravelly substrate and water nearby for foraging (Swickard 1972, 
1971; Rigney and Emery 1980). Few undisturbed beach nesting areas remain and least terns are now 
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found in varied habitats ranging from mudflats to airports. Loss of nesting habitat in conjunction with 
increased loss of foraging areas, human disturbance, and predation at remaining breeding colonies 
resulted in a federal designation of endangered status in 1970 (35 FR 1604). 

California least terns forage in nearshore ocean waters and in shallow estuaries or lagoons in areas with 
water less than 60 feet deep (Atwood 1986; Massey 1987). A study at Huntington Beach revealed that 
adults also forage close to shore in ocean waters, mostly within 3.2 km of the breeding area (Collins et al. 
1979; USFWS 2006c). Long-term data indicates that forage species for the tern occur broadly within the 
San Diego Bay (Allen 1999) and that the birds feed opportunistically (Department of the Navy [DoN] 
2006). Terns are known to capture more than 50 species of fish and feed exclusively on small fish that 
frequent shallow, nearshore waters (Atwood and Kelly 1984; Atwood and Minsky 1983; Bailey 1984; 
Collins et al. 1979; Massey 1974; Minsky 1984; Thelander 1994). Prey include such schooling fish as 
northern anchovy, topsmelt (Atherinops affinis), killifish (Fundulus parvipinnis), mosquitofish 
(Gambusia affinis), and shiner surfperch (Cymatogaster aggregata; USFWS 2006b). After their eggs 
hatch, breeding adults catch and deliver small fish to the flightless young. The young begin to fly at about 
20 days of age but continue to be fed and are taught how to feed by their parents for some time after 
fledging. Reproductive success is, therefore, closely related to the availability of undisturbed nest sites 
and nearby waters with adequate supplies of appropriately sized fish. 

Some nonbeach, and even nonsandy, surfaces have been successfully used by least terns for nesting 
(Massey and Atwood 1979-1985). Least tern nests use small depressions, or scrapes, in the substrate, 
usually sand, that may or may not be lined with shell debris or pebbles. Nesting is characterized by two 
waves. Most of the initial nesting attempts are made by experienced breeders and are completed by mid-
June. A second wave usually occurs from mid-June to early August, which comprises re-nests after initial 
failures and second year birds nesting for the first time (Massey and Atwood 1981). Least terns lay from 
one to four eggs (two, on average) which are incubated for 20 to 28 days by both adults. Young fledge 20 
to 28 days after hatching, with a mean time of about 21 days, and are fed by adults for an additional two 
to three weeks. The terns abandon the nesting colonies by mid-August and generally migrate south by 
mid-September. Banding returns indicate that least terns exhibit a tendency to return to the site where 
they first bred successfully and they exhibit a high degree of nest site fidelity from year to year (Atwood 
and Massey 1988). The factors which can affect colony site fidelity include reproductive failure and the 
physical attributes of the nest site such as the amount of encroachment by vegetation. 

Episodic reproductive failure or reduction in population size has been attributed to cold, wet weather, 
extreme heat, dehydration, starvation, unusually high surf or tides, and human disturbance (USFWS 
2006c). Additionally, the El Niño warm sea current phenomenon can have deleterious long-term effects 
on the entire least tern population. During the El Niño event of 1982-1983, diminished fish populations 
throughout the SCB caused a drastic reduction in least tern breeding success resulting in the lowest annual 
production of fledged young on record (Massey 1988, Massey et at. 1992). Subsequently, it took five 
years for the population to recover from this event. El Niño conditions were also evident during the 1992 
breeding season which resulted in a reduced statewide production of fledglings (Caffrey 1993); similar 
effects were seen during the 1997 El Niño event. 

Nesting density ranges from one to three per acre, but may be much greater, such as 145 nests on about 
1.9 acres at Camp Pendleton (Swickard 1972, 1971). Conflicting uses of southern California beaches 
during the least tern nesting season have precluded the use of most natural nesting sites. Because of the 
lack of availability of large expanses of beach, many colony sites have been restricted to small discrete 
areas often protected by fencing. Although this species is loosely colonial in nature, least terns have been 
artificially concentrated within these fenced areas, often adjacent to heavily used public beaches or on 
tiny man-made islands, since beach front property is at such a premium for human activities (Marschalek 
2006; USFWS 1985a). The adults, eggs, and young are thus confined, rendering them susceptible to 
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major problems such as predation and disturbance with limited options to relocate. Hence, predator 
control is considered by many species experts to be one of the most crucial management strategies for 
reproductive success (Foster 2006; USFWS 2006c). 

In addition to nesting areas, secure roosting areas are essential to the recovery of the species. Two kinds 
of roosting areas exist: preseason nocturnal roosts and postseason dispersal sites where adults and 
fledglings congregate. The best documented night roost is in Long Beach, California; however, no recent 
surveys have been conducted to verify its continued use (Atwood 1986). 

Predators of least tern adults, young, or eggs include rats (Rattus spp.), domestic cats (Felis cattus), 
domestic dogs (Canis familiaris), red fox (Vulpes vulpes), red-tailed hawk (Buteo jamaicensis), northern 
harrier, gopher snakes (Pituophis melanoleucus), black-crowned night heron (Nycticorax nycticorax), 
American kestrel (Falco sparverius), American crow, burrowing owl (Athene cunicularia), loggerhead 
shrike (Lanius ludovicianus), common raven, coyote (Canis latrans), skunk (Mephitis mephitis), opossum 
(Didelphis virginiana) and gull-billed terns (Sterna nilotica vanrossemi) (USFWS 1990). The sensitive 
status of some predatory species requires special consideration and may reduce the predator management 
options available. For example the gull-billed tern, a California Bird Species of Special Concern, has 
recently been posed as a localized problem for least terns nesting on beaches around San Diego Bay. The 
USFWS, Migratory Bird Office has not issued depredation permits for the removal of gull-billed terns or 
gull-billed tern eggs due to the sensitive status of this species. This situation also exists for the peregrine 
falcon.  

There is concern that predation by gull-billed terns may affect the long-term potential for least tern 
colonies in this area. This issue is of particular concern for terns nesting on Navy installations adjacent to 
San Diego Bay, because reproductive success (number of fledglings/pair) has declined in recent years, 
and is in part attributable to predation of California least tern chicks at the Naval Amphibious Base 
(NAB) beaches. Reproductive success in the San Diego Bay area has been extremely low since 1999. For 
example, the number of fledglings per pair produced at the SSTC was 0.17 in 2006 was less than half of 
the statewide average. In comparison, at the NASNI Maintenance and Training (MAT) site, the number of 
fledglings per pair produced was 0.21 (Marschalek 2007). Reproductive success for SSTC was about 0.19 
in 2007, and 0.097 in 2008. The reason for the lower number of fledglings produced by each pair is not 
known. On the Delta Beaches and the NAB oceanside beach, lower reproductive success is thought to be 
due, in part, to increasing foraging intensity by gull-bill terns during the hatching phase of least tern 
reproduction based on monitoring data collected and certain confirmed cases of gull-billed predation 
(Avian Research Associates 2007, 2008). Many factors, however, can contribute to low reproductive 
success. 

During 2006, the number of fledglings per pair produced at NAB was 0.17, less than half of the statewide 
average. At the NASNI MAT site, the number of fledglings per pair produced was 0.21 (Marschalek 
2007). Low fledge rates in recent years on Silver Strand beaches, especially those outside of NASNI, are 
due in large part to the presence of gull-billed terns (Copper 2007). While NASNI is in the same 
geographic area as NAB, it has not been subjected to observed depredation by foraging gull-billed terns. 
Gull-billed terns continue to forage and roost on nesting sites during the breeding season. Pending the 
continued approval of the USFWS Migratory Bird Office for predator control personnel from U.S 
Department of Agriculture to employ pole traps, the Navy plans to remove avian predators such as the 
American kestrel from nesting colonies (USFWS 2007b). The Navy modified chick shelters in 2006 to be 
more accommodating to least tern chicks. 

Concurrent with fluctuations in the overall numbers of breeding pairs in San Diego Bay are fluctuations in 
the number of occupied sites and the number of pairs using each site. Declines at one nesting site 
sometimes are balanced by increases at another nearby site and are most likely a result of inter-colony 



SILVER STRAND TRAINING COMPLEX EIS FINAL (JANUARY 2011) 

BIRDS 3.12-20 

movement. These shifts appear to be related to heavy predation or human disturbance event(s) which can 
result in poor reproductive success. The number of sites available is important to the tern population in 
allowing inter-colony movement in response to failure at a particular site. Of concern is the apparent trend 
towards fewer, larger colonies that concentrate the species into fewer areas, which may facilitate 
vulnerability to predation. Management actions that provide for a greater number of dispersed colonies 
could be beneficial to the long-term recovery of the species (USFWS 1985).  

Upon its designation as endangered, California statewide efforts to implement protection for least tern 
nesting and foraging areas contributed to a breeding population increase from 623 pairs in 1969 to an 
estimated 7,006 pairs in 2006. Generally, growth has been positive except for 2002 with a one-year loss 
of over 1,100 breeding pairs, and 2004, with a one-year loss of over 500 pairs (Keane 1998, 1999, 2000, 
and 2001 as cited in USFWS 2006c). The statewide population size has grown substantially since 1973 
(Figure 3.12-8). Fledgling production has fluctuated more widely with unknown consequences for overall 
population numbers (Marschalek 2009).  

Efforts to model least tern population viability have been frustrated by incomplete information about the 
species’ demography, effects from environmental stochasticity, and wintering habitat location. Age at 
first breeding is estimated to be approximately 3 years (Akçakaya et al. 2003 ), with a breeding life span 
estimated at approximately 10 years (Massey et al. 1992). Records of a California least tern 15 years old 
are available (Kennard 1975), while other least tern subspecies have been documented to survive to 24 
years (Klimkiewicz and Futcher 1989).  

 
Figure 3.12-8: Historical Statewide California Least Tern Breeding Data, Marschalek 2009. 
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The number of least terns in the San Diego Bay area has increased in conjunction with the statewide 
increase (Table 3.12-3). After a period of apparent instability during the 1980s, the population has been 
increasing since 1992. The San Diego Bay-wide breeding numbers experienced a substantial increase 
from 141 pairs in 1991 to 1,813-2,038 pairs in 2008. San Diego Bay least terns also increased in relative 
range wide importance. In 1996, the breeding number of least terns in San Diego Bay was estimated at 
436 pairs or 13 percent of the range-wide population. In 2001, the breeding number of terns in San Diego 
Bay was estimated at 871-873 pairs or approximately 18-19 percent of the statewide population and in 
2006 it was estimated at 1,611-1,638 pairs, or approximately 22-23 percent of the statewide population. 
Recently, least terns have nested at seven to nine locations around San Diego Bay. As listed in USFWS 
(2006a), these are North Delta Beach, South Delta Beach, NAB ocean beaches, NASNI, as well as 
Lindbergh Field, the South Bay National Wildlife Refuge (formerly Western Saltworks), Chula Vista 
Wildlife Reserve, D Street Fill/Sweetwater Marsh, and Silver Strand State Beach (a single record of a pair 
in 2004). 

Table 3.12-3: San Diego Bay and Naval Base Coronado (NBC) California Least Tern Pair and 
Occupied Site Information

San Diego Bay California least 
tern pairs  NBC California least tern pairs 

Year 
Minimum 
(percent of 
statewide) 

Maximum 
(percent of 
statewide) 

San Diego Bay 
Occupied 

Sites� 

Minimum 
(percent of 
statewide) 

Maximum 
(percent of 
statewide) 

2000 757 (17) 765 (16) 7  
(a,c,d,e,f,g,i) 669 (15) 669 (14) 

2001 871 (19) 873 (18) 8 
(a,b,c,d,e,f,g,i) 769 (16) 769 (16) 

2002 705 (20) 712 (20) 8 
(a,c,d,e,f,g,h,i) 605 (17) 605 (17) 

2003 1308 (20) 1331 (19) 8 
(a,c,d,e,f,g,h,i) 1119 (17) 1119 (17) 

2004 1245 (20) 1294 (19) 9 
(a,c,d,e,f,g,h,i,j) 1041 (16) 1041 (15) 

2005 1375 (20) 1440 (20) 8 
(a,c,d,e,f,g,h,i) 1135 (17) 1135 (15) 

2006 1611 (23) 1638 (22) 8 
(a,c,d,e,f,g,h,i) 1356 (19) 1356 (19) 

2007 1452 (22) 1503 (22) 8 
(a,c,d,e,f,g,h,i) 1149 (17) 1149 (16) 

2008 1813 (26) 2038 (26) 8 
(a,c,d,e,f,g,h,i) 1573 (22) 1795 (23) 

* Totals do not include nesting from the Tijuana Estuary National Estuarine Research Reserve site. Statewide and 
some NBC data from least tern annual reports. NBC data also included from Navy/Copper unpublished data. 

� Occupied Sites (data from California least tern Annual Reports):  
a Lindbergh Field b Former Naval Training Center c NASNI 
d Delta Beach North e Delta Beach South f NAB Ocean 

g 
D Street Fill/Sweetwater 
Marsh National Wildlife 
Refuge  

h Chula Vista Wildlife Reserve i 
South San Diego Bay 
National Wildlife Refuge – 
Saltworks 

j Silver Strand State Beach  

Nesting colonies have spread to almost all oceanside beaches along NAB where nest numbers have 
increased over the past decade in the same fashion as the number of tern pairs described above. The 
number of California least tern nests on Naval Base Coronado (NBC) lands has increased overall from 
187 nests in 1993 to 1,810 nests in 2008 (Figure 3.12-9). Nesting data records for each location on Navy 
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managed beaches is used to estimate incidental take as well as to gauge the success of various 
management strategies. The number of mated pairs on NAB from 1990 to 2008 showed an overall 
increasing trend. Over the same period of time the number of fledglings produced by these nests varied 
considerably, as it has statewide. 

 

Figure 3.12-9: California Least Tern Nest Numbers from Naval Base Coronado Nesting Sites 

The Recovery Plan (USFWS Revised 27 Sept 1985) identified the population size, distribution, secure 
nesting site numbers, and reproductive rates necessary for recovery of the California least tern. The 
Recovery Plan states that for delisting, the terns must have an annual rangewide breeding population of at 
least 1,200 pairs. This goal has been far surpassed; breeding pairs throughout the range are currently 
estimated at over 7,000. In 2008, the following were statewide statistics: fledglings 2,254- 2,573; 
fledgling/pair 0.29-0.37; 8223-8226 nests, 6998-7698 pairs; 31 data sites at 56 locations. In 2006, the 
USFSW initiated a five year review which has resulted in a recommendation to delist the species to 
Threatened under the Endangered Species Act. Without continued intensive management of least tern 
sites, the USFWS anticipates that the threats of habitat loss and predation would reverse the population 
recovery that has been seen since the species was listed. Current recommendations for future actions 
include revisiting and revising management goals and recovery criteria. The USFWS recognizes that the 
management goals and recovery criteria identified in the 1985 Recovery Plan are outdated and that the 
plan needs to be revised (USFWS 2006).  
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Population Viability Analyses and Metapopulation Dynamics of the California Least Tern 
Population modeling conducted in support of the current revision of the Recovery Plan indicates that the 
recovery objectives set in 1985 are insufficient to assure a viable population for 50 years (described in 
Appendix to USFWS 2005 Biological Opinion 3452.3), and based on intensive data sets from Venice 
Beach and Santa Margarita cited by the USFWS in that Opinion. The number of breeding pairs is 
predicted to decline with mild supplemental disturbance and normal El Nino/Southern Oscillation 
(ENSO) frequency unless the starting number of pairs is at least 3,000. When starting with the number of 
breeding pairs at 7,000 (close to the current level), over 25 percent losses coupled with overly-frequent 
ENSO events were the only circumstance that resulted in a decline in numbers after 50 years. Once the 
population drops to 1,000 pairs state-wide (close to the Recovery Plan goal), recovery is slow and 
uncertain. 

The model simulated seriously poor performance in an ENSO year that occurred at Venice Beach in 
1982-1983. This “bad year” could represent attenuated survival and productivity or poor performance 
years for other reasons, such as predation. The probability of an exceptionally poor year was varied from 
between one in 12 years to one in five years. At the same time, supplemental disturbance was forced to 
vary in three categories: None (maintaining current conditions), Moderate Losses (10 percent), and 
Substantial Disruption (25 percent). The authors believed the central parameters to be the more realistic 
(exceptionally poor year about once in seven years, and moderate supplemental disturbance level). 

At high levels of disturbance, there was poor performance across the board at high ENSO levels or low 
starting populations. With moderate disturbance and ENSO levels, populations of 4,000 or more pairs 
state-wide appear to have at least 87 percent chance of growth over a 50-year period. 

The authors concluded that 4,000 pairs is a safe population based on the model, and an additional 1,000 
pairs would provide a margin to account for the unknown. Thus, the number of 5,000 pairs is considered 
sufficiently protective to account for substantial losses from extreme events, plus the added buffer for 
gaps in understanding or model accuracy, or sources of unknown disruption. 

Akcakaya et al. (2003) modeled metapopulation dynamics of the California least tern. The model uses 
survival rates, fledgling productivity, and inter-colony movement to derive a variety of simulated 
frequencies of exceptionally unproductive years and levels of disruptive disturbance. Within each 
population (cluster of nearby sites), the model includes age structure, annual changes in survival and 
fecundity, regional catastrophes such as strong ENSOs, and local catastrophes (reproductive failure due to 
predation). The modelers, using state-wide data 1980-1998 assumed a bimodal distribution of fledglings 
per pair, with a very high rate of zero fecundity years. These were modeled as random local catastrophes. 

The survival rate from hatchling to fledgling was based on Venice Beach data from 1981 to 1984 (Massey 
et al. 1992) and an interior site (Smith and Renken 1993). The resulting productivity was 0.6237 for 
normal years and 0.27 for ENSO years. The modelers used a wide range of vital rates because of the high 
uncertainty, using maximum and minimum plausible values. They modeled density dependence and a 
ceiling carrying capacity of a site assuming a range of between 1.5 and 2.5 times the maximum number of 
individuals, respectively. 

The model predicted a continuing population increase with a low risk of substantial decline over the next 
50 years. Pessimistically, the model was sensitive to assumptions about fecundity and survival and 
resulted in predictions of a high rate of decline but a low probability of extinction. The number and 
location of sites selected for focused management influenced how effective predator management 
outcomes were.  
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The authors provide reasons why their matrices may underestimate growth rates. First, the data sets used 
included a very strong ENSO year 1982-1983. Second, the observed growth rate in the last decade or so 
was much higher than the predicted. Third, fledgling production numbers from the field, even from 
experienced observers, are likely underestimates (Massey 1988; Thompson and Slack 1984). These 
models employ data up until about 1998. There are approximately ten more years of data currently 
available. 

3.12.1.3.2 Western Snowy Plover  
The western snowy plover is listed by the USFWS as threatened and by the California Department of Fish 
and game (CDFG) as a species of special concern (USFWS Recovery Documents: Final Recovery Plan 
August 13, 2007 and Five-Year Review May 31, 2006). The western snowy plover is a subspecies of 
snowy plover that breeds and winters on coastal beaches along the Pacific coastline from southern 
Washington State south to Magdalena Bay, Baja Sur, Mexico. Populations consist of both migrants and 
year-round residents depending on locality. Snowy plovers breeding in Oregon have been observed 
wintering in California as far south as Monterey, while snowy plovers breeding in central California have 
been observed south as far as Guerro Negro, Baja Mexico (Warriner et al. 1986). Larger concentrations of 
breeding birds occur in the south rather than the north, suggesting that the center of the plover’s coastal 
distribution lies closer to the southern boundary of California (Page and Stenzel 1981). Prior to 1970, 
snowy plovers bred at 53 locations along coastal California (Page and Stenzel 1981). Presently, breeding 
occurs at only 20 locations representing a 62 percent decline in breeding sites. The greatest losses of 
habitat have occurred in southern California, in some of Orange County and all of Los Angeles County. 
In all of these areas, the plovers' absence can be correlated with industrial or residential development 
and/or heavy recreational use of former beach nesting areas (Page and Stenzel 1981). The plover is a 
common winter migrant, winter visitor, and a declining, local resident in San Diego County (Unitt 2004, 
1984). 

The average life span of western snowy plovers is estimated at 2.7 years, although a bird of 15 was 
observed by Warriner et al. (1986). Minimum survival rates of adults have been inferred by individual 
plover resightings by several projects (Warriner et al. 1986, Page et al. 1983, Patton 1994b).  

Collated information concerning the rangewide status of the snowy plover is incomplete, due to the fact 
that the species does not nest in discrete, intensively managed colonies. Definitive information concerning 
nest numbers and breeding success is unavailable for many sites. The predominant method available to 
assess the U.S. range-wide status of this species is the "window survey" technique, which is conducted in 
both summer and winter months. The window survey, while uninformative in terms of breeding success 
and precise numbers, gives an overview of how the species is faring on a rangewide basis. Figure 3.12-10 
displays state of California breeding season window survey results only for years when coast-wide 
surveys were performed (USFWS 2007b) and are not connected in nonsequential years due to lack of 
plover information. 

The western snowy plover nests on undisturbed, flat areas with loose substrate, such as sandy beaches and 
dried mudflats along the California coast. Sand spits, dune backed beaches, sparsely to unvegetated beach 
strands, open areas around estuaries, and beaches at river mouths are the preferred coastal nesting areas of 
the snowy plover (Page and Stenzel 1981; Powell et al. 1997; Wilson 1980). Other areas used by nesting 
snowy plovers include dredge spoil fill, dry salt evaporation ponds, airfield ovals, and salt pond levees 
(Page and Stenzel 1981; US Navy 2004; Widrig 1980; Wilson 1980). These cited studies observed snowy 
plovers moving between salt pans, tidal flats, and beaches indicating these areas function together in 
providing habitat for the species. 

Nesting generally occurs between March 1 and September 15 of each year, though egg laying in southern 
California has been documented as early as mid-February, and continues through late July. Two to six 
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eggs, usually three, are laid in a shallow depression scraped into the sand, or other saline substrates. 
Incubation does not begin until the full clutch is laid and continues for 24 to 33 days with an average of 
27 days before eggs are hatched (Warriner et al. 1986). The incubation is performed mostly by the male, 
although both sexes incubate the eggs, with multiple clutches per season possible (Ehrlich et al. 1988). 
The scrape usually has small pieces of shell, vegetation or driftwood associated with it. Young fledge and 
are independent within 29 to 47 days (Ehrlich et al. 1988). 

 
Figure 3.12-10: Total Adult Western Snowy Plovers Recorded for the California Coast during 

Breeding Season Window Surveys

Snowy plovers breed in loose colonies with the number of adults at coastal breeding areas ranging from 2 
to over 300 (Page and Stenzel 1981). Nesting density is apparently dependent on predatory pressure. Page 
and others (1995) documented nesting density to be one nest per 15 acres at Mono Lake where predatory 
pressure is high, while 20 nests per 15 acres were recorded at Monterey Bay where predatory pressure is 
low. Nest success ranges from 0 to 80 percent for coastal snowy plovers (Widrig 1980; Wilson 1980; Saul 
1982; Wilson-Jacobs and Dorsey 1985; Warriner et al. 1986). Instances of low nest success have been 
attributed to predation, human disturbance, and inclement weather conditions. Although the majority of 
snowy plovers are site faithful, returning to the same breeding location in subsequent breeding seasons, 
some dispersal occurs (Stenzel et al. 1994; Warriner et al. 1986). Snowy plovers are sometimes found 
nesting in similar habitats as the least tern, such as occurs at Batiquitos Lagoon (Welchell and Keane 
1998), Camp Pendleton (Powell et al. 1996), and the SSTC. Of these sites mentioned, only the SSTC is a 
Navy site. 

Chicks are precocial and broods rarely remain within the nesting territory after hatching (Warriner et al. 
1986). Birds are able to fly within approximately 31 days of hatching. Snowy plovers will re-nest after 
loss of a clutch or brood (Wilson 1980, Warriner et al. 1986). Double brooding and polygamy have been 
observed in snowy plovers along coastal California (Warriner et at. 1986). Snowy plover females may 
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abandon chicks as young as 6 days old to find another mate leaving the male as the only adult to care for 
the brood (Warriner et al. 1986). Re-nesting may occur in the same scrape, in close proximity to the initial 
nest, or in a new location distant from the first attempt (Powell and Collier 1994; Powell et al. 1997; 
Warriner et al. 1986). Females may re-nest 2 to 14 days after nest failure (Warriner et al. 1986). Males 
attend their young for 29 to 47 days (Warriner et al. 1986). 

Snowy plovers forage primarily on the wet sand at the beach-surf interface, where they feed on small 
crustaceans, marine worms, insects, and amphipods. Both snowy plover adults and young forage on these 
invertebrates along intertidal areas, beaches in wet sand and surf cast kelp, in foredune areas of dry sand 
above the high tide, on salt pans, and along the edges of salt marshes and salt ponds. 

Locally, the species is declining because of increased human disturbance, loss of feeding and nesting 
areas, and increased predation by birds and mammals. The western snowy plover has been described as 
one of the “scarcest and most threatened breeding birds in San Diego County” (Unitt 2004). Window 
surveys of this species between 1995 and 1998 put San Diego County’s breeding population between 240 
and 325 individuals that are concentrated in Camp Pendleton and the Silver Strand (Powell et al. 2002). In 
2006, 32 western snowy plovers were discovered injured, sick, or dead in San Diego County; at least 6 
were later released. Due to this unknown cause of mortality in adult snowy plovers in and around San 
Diego Bay, the Navy supports any studies and efforts by the USFWS to determine the cause of the 
mortality. Based on breeding season window survey data collected between 1977 and 1989, the breeding 
population of snowy plovers in California, Oregon, and Washington experienced a 17 percent decline 
(Page et al. 1991). Using the same techniques, the breeding population in California declined from an 
estimated 1,565 adults in 1980 (Page and Stenzel 1981) to 1,386 adults in 1989, with a 55 percent decline 
occurring in north San Diego County and a 41 percent decline at San Diego Bay (Page et al. 1991). 
Between 1991 and 2004, however, the snowy plover population increased rangewide. Most areas suffered 
a decline between 2006 and 2007, including San Diego County, but numbers were higher in 2008 
statewide, in San Diego County, and on SSTC properties. An unknown cause of mortality in adult snowy 
plovers took place in and around San Diego Bay that began in 2005. In 2006, 11 adult snowy plovers 
were found sick and 21 dead from unknown causes in the County of San Diego, including 16 from the 
oceanside beaches of NAB Coronado. There were 4 snowy plovers found dead at NBC in 2007, 3 adults 
and 1 fledgling. There was only 1 snowy plover found dead on NBC in 2008, an adult. The data are 
compiled by various biologists in San Diego County with assistance from the Navy and provided through 
snowyplover@yahoogroups.com and http://tech.groups.yahoo.com/group/snowyplover/. 

Human disturbances include unintentional disturbance and destruction of eggs and chicks, off-road 
vehicle use, horseback riding, and beach raking. Intensive beach use by humans has resulted in 
abandonment of nesting sites, and reductions in nesting density and nesting success. When coupled with 
positive management, some colonies have increased in size despite concurrent human use of nesting 
beaches (USFWS 2003 BO 1-03-F-3452.1). Few undisturbed beaches remain in San Diego County. In the 
few instances where human activity in snowy plover nesting areas has been precluded either through area 
closures or by natural events, nesting success has improved.  

Areas which receive significant off-road vehicle activity support lower densities of plover nests (Page and 
Stenzel 1981). Powell and Collier (1994) reported a shift in beach usage by snowy plovers from areas of 
heavy vehicular traffic to more protected sites. Direct mortality to snowy plovers as a result of vehicular 
activity on beaches has been documented (Copper 1997b; Persons 1994). Research has shown a decrease 
in piping plover chick survivorship with as little as 10 vehicular passes per day (Melvin et al. 1994). The 
snowy plover’s flightless young are particularly vulnerable to being run over or trampled since crouching 
in depressions, such as footprints and tire tracks, appears to be a behavioral characteristic when the young 
feel threatened (James et al. 1992). Vehicle closure on a portion of Pismo Beach, California, led to an 
eight-fold increase in the nesting plover population (Radasky et al. 2003).  
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Human disturbance can also interfere with normal snowy plover behavior. Disturbances to incubating 
adults can leave nests exposed to extreme temperatures resulting in inviable eggs or blowing sand that 
buries the eggs. Snowy plover chicks that are separated from their attending adult as a result of human 
disturbance or predators may become more susceptible to hypothermia since young chicks are unable to 
thermoregulate. It has been shown that increased human disturbance forces piping plover chicks 
(Charadrius melodies), an east coast species with habitat requirements very similar to the snowy plover, 
to expend more energy avoiding disturbances and less time foraging (Flemming et al. 1987). Frequently 
disturbed piping plover chicks fed less often and at a reduced rate resulted in fewer chicks surviving to 17 
days in areas heavily disturbed by humans (Flemming et al. 1987). However, there are levels of 
disturbance that have been documented to occur within the NAB training areas that appear not to have 
significantly affected snowy plover nesting efforts. In 2001, five snowy plover nests were established in 
beach area Red 1. The nests were established on, or about, May 6, 18, and 23, June 12, and July 3, 2001. 
In spite of training occurring almost daily in beach lane Red 1 throughout the nesting season, all five nests 
successfully hatched three eggs each (Copper 2002). The fate of the fledglings was not determined, but 
the numbers on NBC beaches increased in 2002, 2003, and 2004 despite training activities concurrent 
with nesting efforts. Increases in snowy plover numbers on co-used beaches are largely due to 
management efforts to reduce impacts to nest sites. For example, the Navy marks a boundary around nest 
sites to preclude trampling or vehicular disturbance to nests. This conservation measure has resulted in 
successful hatching of nests in areas where training occurs. 

The Navy began managing the western snowy plover at its properties in San Diego Bay in 1992, prior to 
the listing of the species as federally threatened in 1993. Nest numbers on NBC lands for the plover have 
shown an overall increase from 11 in 1992 to 42 in 2007, then 91 in 2008 (Copper 2008; Figure 3.12-11).  

In recent years the snowy plover nested in three main areas: NASNI, the oceanside training lanes of NAB, 
and the beaches of SSTC-S. The snowy plover's nesting colonies are less dense than those of the 
California least tern and are more sporadically distributed. There were 80 snowy plover nests documented 
in 2005 on NBC, representing a decrease of 32 percent from the 116 snowy plover nests present in 2004. 
Nesting in 2005 remained more or less steady in 2006 when there were 73 nests documented on NBC, 
and when mortality of many adults was documented due to unknown causes. Comparing Navy nesting 
plover numbers to regional data is difficult because the Navy records nests while much of the available 
state- and countywide data are available only for adults detected via breeding-season window surveys. 
These window survey data indicate that in San Diego County the Navy is second only to the Marine 
Corps at Camp Pendleton in plover numbers. Between 2005 and 2008 the Navy’s San Diego Bay 
properties held between 14 and 28 percent of the plovers surveyed in San Diego County. Restriction of 
the beaches to primarily training use (rather than recreational access), predator control efforts, as well as 
nest buffers and training lane restrictions help to maintain these numbers. 
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 Source: Copper 2007 

Figure 3.12-11: Distribution of Western Snowy Plover Nests by Location from 1992 to 2008.

Since the western snowy plover often re-nests multiple times in a season, the number of maximum active 
nests at one time can give a better picture of the actual number of plovers supported at a site. Table 3-12.4 
displays maximum active nest numbers for Navy-controlled nesting sites in San Diego Bay. The “Total 
NBC” and “Total SSTC oceanside” columns do not add up across sites because re-nesting by the same 
plovers occurred at separate sites. This total maximum active nest number gives a conservative 
approximation for the number of snowy plovers supported on SSTC oceanside and NBC total beaches. 
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Table 3-12.4: Summary of Snowy Plover Maximum Active Nest at One Time Numbers, NBC 1999-
2009

Year North 
Island 

Delta Beach 
North 

Delta Beach 
South 

SSTC-N 
Ocean SSTC-S 

Total 
SSTC 

Oceanside* 

Total 
NBC* 

1999 0 2 2 11 0  12 
2000 2 2 3 13 1  17 
2001 5 0 0 13 2  16 
2002 12 1 2 20 5  33 
2003 13 0 1 20 5 22 33 
2004 12 0 1 20 5 24 32 
2005 7 0 0 15 3 18 21 
2006 7 1 0 19 3 22 24 
2007 3 0 0 9 3 11 13 
2008 10 0 0 14 4 16 26 
2009 15 0 0 19 4 22 33 

Source: Copper 2009, unpublished data 

* Maximum active nests at each site cannot be added together to determine the maximum active nests at 
one for all of SSTC Oceanside or NBC because re-nesting by the same plovers occurred at separate sites.  

The Recovery Plan criteria set a target of 95 breeding adults for Silver Strand sites (NASNI, NAB and 
Naval Radio Receiving Facility [NRRF]) plus Silver Strand State Beach and portions of Coronado. The 
current method used by the Navy for determining breeding pairs is maximum nests at one time. This 
method is used because it is an objective count that does not require that an observer track whether a 
breeding pair has established more than one nest in a season. If one assumes that 95 breeding adults 
correlate to roughly 48 pairs necessary for the Silver Strand beaches, this implies that the count of 
maximum nests at one time will be at least 48 nests; on average over the years, across all the Silver Strand 
to meet recovery goals. This goal has not been met based on Navy site reports. It is unknown whether 
other parcels contribute sufficiently to achieving the target because the number of breeding adults is not 
counted elsewhere. As an index, San Diego Bay Navy total adults observed during the rangewide window 
surveys have varied: 25 (2005); 66 (2006); 20 (2007); and 56 (2008) (see 
http://www.fws.gov/arcata/es/birds/WSP/documents/2006-07WinterWindowSurveyfinalrange-wide.pdf). 

3.12.1.3.3 Light-Footed Clapper Rail 
The light-footed clapper rail is listed by both the USFWS (35 FR 16047 16048 13 October 1970) and the 
CDFG as endangered under the California Endangered Species Act. The light-footed clapper rail is 
currently found from Carpinteria in Santa Barbara County to San Quentin, Baja California, Mexico 
(USFWS 1985). Historically it was found further north (AOU 1957) due to a more contiguous system of 
marshes than currently exists. This species lives, nests, and forages entirely within its preferred habitat of 
large estuaries with salt marsh habitat dominated by cordgrass (Spartina foliosa) and pickleweed 
(Salicornia spp.) (Jorgensen 1979). Clapper rails require cordgrass of the lower marsh habitat for nesting, 
and an abundance of intertidal marine invertebrates for their food supply (Massey et al. 1984; Zedler 
1993). Light-footed clapper rails have declined dramatically in recent decades due to destruction of its salt 
marsh habitat (Garrett and Dunn 1981, Macdonald et al. 1990). This destruction and fragmentation of 
their environment by urban development leaves the birds in isolated populations, increasing the chance of 
extirpation of the colony (Hoffman 2005). 

The rail is a brown marsh bird with long legs; short, upturned tail; long bill; and barred flanks. It is not a 
strong flyer and does not seasonally migrate. It will feed on insects, small fish (including larval fish), and 
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some plant material. Zembal et al. (1989) showed that this species roosts in dense vegetation during the 
day and are most active at dawn and dusk. This 1989 study also showed that the minimum home range of 
this species was from 0.36 to 1.66 hectare and its maximum movements were restricted to about 1,350 
feet. Adjacent middle and upper marsh and upland transition habitat is important as a safe area during 
very high tides, large storms, or as a temporary refuge if lower marsh habitats become degraded (Zembal 
1993). Light-footed clapper rails tether their nests with cordgrass, so that the nests do not wash away or 
become inundated during high tide (Massey and Zembal 1980). Nests are usually built of cordgrass stems, 
though may also include pickleweed, reed stems, salt grass (Distichlis spicata; Massey et al. 1984). 
Clapper rails have been documented nesting in cattails (Typha latifolia), and cordgrass is also used to 
camouflage the nest (Massey et al.1984; Zedler 1993). They generally lay six eggs between March and 
August (Massey and Zembal 1980), and the chicks hatch from April to June (Unitt 1984) though pairs 
remain on aggressively defended territories throughout the year (Zembal et al. 1989). Both sexes incubate 
and care for the young, which are precocial and nidifugous (leave nest short time after hatching; Meanly 
1985). Once the young leave the nest they immediately follow the adults: parental care lasts for six to 
seven weeks (Adams and Quay 1958; Johnson 1973) and the young can fly by nine or ten weeks 
(Schmidt and McLain 1951, Adams and Quay 1958; Meanley 1985). A pair may mate again after the 
fledging of the first brood (Blandin 1963). Dispersion and movement of juveniles is poorly understood 
due to limited evidence and in 20-plus years of banding studies there has been only two light-footed 
clapper rails ever documented outside the wetland in which it was banded (Zembal et al. 2005; Zembal et 
al. 1985). 

The entire southern California population decreased from 277 pairs in 1984 to 142 pairs in 1985, partly 
due to tidal closure of the Tijuana Estuary (Zedler 1992). Statewide, an estimated 325 light-footed clapper 
rail pairs, nesting in 14 wetlands, were known to exist in 1996 (DoN 2002). Tidal inundation and 
predation by raptors and mammals are the main causes of nest failure (Macdonald et al. 1990). Large 
storm events may destroy nests and make the habitat unsuitable for clapper rail use (Zedler 1993). Lower 
marsh habitats can also be damaged from watershed runoff and made unsuitable for nesting. The lack of 
nesting cover due to habitat loss is a major concern for this species (Massey et al. 1984 and Schmidt and 
McLain 1951). In the absence of habitat degradation and major predation pressures, high tides are the 
main threat to nesting success (Adams and Quay 1958; Meanly 1985; Massey et al. 1984). 

The clapper rail occurs on two NBC installations, Naval Outlying Landing Field (NOLF), Imperial 
Beach, which is outside of the ROI, and NRRF in the marsh on the bay side (South Bay Marine 
Biological Study Area), bounded on the west by State Route 75 and to the south by a salt pond levee. 
NRRF has historically held zero to five pairs of rails since surveying began in 1980, and has held at least 
one rail pair 18 out of 26 survey years (Zembal et al. 2007; Hoffman 2007) at this same location. While 
the NRRF population does not contribute significantly to the overall population, it provides an insurance 
against extirpation and a preservation of genetic diversity (Hoffman 2007; Zembal et al. 2007). The 
population at Tijuana Slough National Wildlife Refuge (TSNWR) doubled between 1980 and 1983 due to 
the restoration, enhancement, and management of the area. Due to sedimentation of the Tijuana Estuary, 
the population crashed in 1985. An ocean inlet was created by the USFWS to keep the lagoon open, but 
sedimentation remains a problem and the inlet must be excavated every year, especially after heavy 
rainfall during winter. The population recovered in 1986. During this recovery period there was an 
increase in noise over the marsh by helicopter overflights. This increased noise may have disrupted 
communication signals of birds as well as how they detect predators: in 1989 an unusually high number 
of unpaired rails were located, indicating loss of one partner of the pairs. With cessation of helicopter 
flights over the marsh, and tighter restrictions on human intrusions through the area, the population 
recovered by 1995. The restoration of the marsh also contributed to the successful population of clapper 
rails (Hoffman 2005).  
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Since 1994, a single unpaired clapper rail was detected in 1997 and one pair in 1998. No clapper rails 
were detected between 1999 and 2004. During focused surveys in July 2005, one adult clapper rail with a 
downy chick was detected at the bayside marsh at the South Bay Marine Biological Preserve (about 27 
acres) on the west shore of San Diego Bay at NRRF bounded on the west by State Route 75 (Hoffman 
2007). Another pair was detected in 2006 (Zembal et al. 2007). Hoffman (2005) stated that in 2005 the 
population at the TSNWR was the second largest in California. The first was the population at Upper 
Newport Bay Ecological Reserve. This sporadic appearance and disappearance is common in this species 
life history, and at NRRF may be partially due to the ease in which the rail can be targeted by predators in 
this marginal habitat fragment. The Upper Newport Bay Ecological Reserve is also now connected to a 
protected upland, which may serve as a buffer to the species. 

3.12.1.4 Other Special Status Birds 
A list of special status birds documented in or near the project area is provided in Table 3.12-5. Location 
records are shown Section 3.11 (Terrestrial Biological Resources) on Figures 3.11-4 through 3.11-6. The 
list of special status avian species includes Federal Species of Concern, State of California Endangered, 
California Special Concern species, and CDFG fully protected species. The list also contains species on 
the Audubon Watch List and Birds Species of Conservation Concern (USFWS 2008), as well as those 
covered in the City of San Diego’s Multiple Species Conservation Plan. 

Table 3.12-5: Special Status Avian Species Documented in the ROI 

Common Name (Scientific Name) Status* 
American oystercatcher (Haematopus canadensi) HC 
American peregrine falcon (Falco peregrinus anatum)  Recovered, BCC, CE, CFP, MSCP 
American white pelican (Pelecanus erythrorynchos)  CSC 
ashy storm-petrel (Oceanodroma homochroa)  CSC, BCC 
bald eagle (Haliaeetus leucocephalus)  FT, CE, CFP, BEPA, MSCP, RSD 
Barrow’s goldeneye (Bucephala islandica) CSC, RSD 
Belding’s savannah sparrow (Ammodramus sandwichensis beldingi)  CE, MSCP 
black oystercatcher (Haematopus bachmani) BCC, HC 
black skimmer (Rynchops niger niger)  BCC, CSC 
black storm-petrel (Oceanodroma melania)  CSC 
black turnstone (Arenaria melanocephala) BCC, HC 
burrowing owl (Athene cunicularia hypugaea)  BCC, CSC, MSCP 
California brown pelican (Pelecanus occidentalis californicus) Recovered, CE, CFP, MSCP 
California least tern (Sternula antillarum browni)  FE, CE, CFP, MSCP 
California rufous-crowned sparrow (Aimophila ruficeps canescens)  MSCP 

Canada goose (Branta canadensis)  MSCP 
common loon (Gavia immer) CSC 
Cooper’s hawk (Accipiter cooperii) MSCP 
dunlin (Calidris alpine arcticola/pacifica) HI/HC 
elegant tern (Sterna elegans)  BCC, MSCP 
ferruginous hawk (Buteo regalis)  MSCP 
fulvous whistling-duck (Dendrocygna bicolor)  CSC, RSD 
golden eagle (Aquila chrysaetos canadensis)  CFP, BEPA, MSCP 
gull-billed tern (Sterna nilotica vanrossemi)  BCC, CSC 
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Table 3.12-5: Special Status Avian Species Documented in the ROI (Continued) 

Common Name (Scientific Name) Status* 
harlequin duck (Histrionicus histrionicus)  CSC 
large-billed Savannah sparrow (Ammodramus sandwichensis rostratus)  CSC, MSCP 
Lawrence’s goldfinch (Carduelis lawrencei)  BCC 
least bittern (Ixobrychus exilis hesperis)  CSC 
light-footed clapper rail (Rallus longirostris levipes) FE, CE, CFP, MSCP, RSD 
loggerhead shrike (Lanius ludovicianus) CSC, BCC 
long-billed curlew (Numenius americanus)  BCC, MSCP, HI 
marbled godwit (Limosa fedoa fedoa)  BCC, HC 
mountain plover (Charadrius montanus)  BCC, CSC, MSCP, RSD 
northern harrier (Circus cyaneus hudsonius)  CSC, MSCP 
prairie falcon (Falco mexicanus) BCC  
purple martin (Progne subis subis)  CSC, RSD 
red knot (Calidris canutus roselaari)  BCC, HC 
reddish egret (Egretta rufescens dickeyi)  MSCP 
ruddy turnstone (Arenaria interpres) HC 
sanderling (Calidris alba) HC 
short-billed dowitcher (Limnodromus griseus) BCC, HC 
short-eared owl (Asio flammeus flammeus)  CSC 
surfbird (Aphriza virgata) HC 
Swainson’s hawk (Buteo swainsoni) CT, BCC, MSCP 
tricolored blackbird (Agelaius tricolor)  CSC, BCC, MSCP 
Vaux’s swift (Chaetura vauxi vauxi)  CSC 
western sandpiper (Calidris mauri) HC 
western snowy plover (Charadrius alexandrinus nivosus) FT, CSC, MSCP, HI 
whimbrel (Numenius phaeopus hudsonicus)  BCC, HI 
white-faced ibis (Plegadis chihi)  MSCP 
white-tailed kite (Elanus leucurus) CFP 
Wilson’s phalarope (Phalaropus tricolor) HC 
wood stork (Mycteria americana)  CSC 

Status derived from the USFWS Birds of Conservation Concern, 2008; CDFG Special Animals Lists, July 2003; and the 
CNPS’s Inventory of Rare and Endangered Plants of California, 2001: FE=Federal Endangered; FT=Federal 
Threatened; FSC=Federal Species of Concern; C=Candidate (USFWS); BEPA=Bald Eagle Protection Act; CE=State 
Endangered; CT=California Threatened;  
CSC=California Special Concern Species; CFP=CDFG fully protected=Species may not be taken without permit from 
Fish and Game Commission; BCC watch list= Birds of Conservation Concern for California region (USFWS 2002); 
Audubon=National Audubon Society Watch List species; MSCP = Covered under the City of San Diego Multiple 
Species Conservation Plan; RSD = Rare in San Diego County; US Shorebird Conservation Plan (2004) High Priority 
Shorebirds: HC = High Concern, HI = Highly Imperiled 
*Other species with some sensitive status but not considered a management concern in San Diego Bay: black-crowned 
night heron (Audubon Watch List); California black rail (RSD, CT) (currently extirpated). Cooper’s hawk (upland)

The tables that follow present abundance estimates for special status birds from various sources, as close 
as possible to the ROI, as described, listed in Table 3.12-6. Information from maps and text was estimated 
in a consistent manner to fit the particulars of each table when numerical records were not readily 
available. The methodology of the research producing this data varies among studies. In all cases, the 
chosen source was deemed most appropriate for the information it provided. This information is compiled 
so that the effects analysis can include an estimate of the effect to local and total population levels of 
migratory birds. 
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Table 3.12-6: Habitat Usage and Abundance Estimates for  
Special Status Birds Observed in the ROI 

Common Name 
(Scientific Name)  

Habitat   
Usage/ 

Seasonality1 

Count2 

(Local 
region) 

Total 
Observed 

(San Diego 
Bay)3 

Total 
Observed 
(NASNI / 
NRRF)4 

Pop. 
Estimate5 

(National) 

American oystercatcher  
(Haematopus palliatus) i b / ‡ < 5 3 - / - 7,500 

American Peregrine Falcon  
(Falco alexandrin anatum)*  i b e m  < 5 39 1 / - - 

American white pelican  
(Pelecanus erythrorynchos)  o i b e / W Max ct. 20-100 93 - / - - 

Ashy Storm-petrel  
(Oceanodroma homochroa)*  o i  < 10 - - / - - 

Barrow’s Goldeneye  
(Bucephala islandica) o i b / W < 5 3 - / - - 

Belding’s Savannah Sparrow  
(Ammodramus sandwichensis 
beldingi)  

b e m  Max ct. 100-
2000 746 - / 65 - 

Black Oystercatcher  
(Haematopus bachmani)* i b / ‡ <10 22 - / - 8,900 

Black Skimmer  
(Rynchops niger niger)*  i b e  Max ct. 25-200 1,282 2 / 3 - 

Black Storm-Petrel  
(Oceanodroma melania)  o i / S < 2000 - - / - - 

Black Turnstone  
(Arenaria melanocephala)* o i b / W Max ct. 50-100 567 44 / 8 80,000 

Burrowing Owl  
(Athene cunicularia hypugaea) c g Max ct. 7 2 8 / - 618,000 

California Brown Pelican  
(Pelecanus occidentalis 
californicus) 

o i b e / B W Max ct. 150-
400 10,319 311 / 41 - 

California Gull  
(Larus californicus californicus)  o i b e / W Max ct. 150-

400 5608 16 / - - 

California Horned Lark  
(Eremophila alpestris actia) g  Max ct. 50-175 1,741 37 / 35 - 

California Least Tern  
(Sternula antillarum browni)  i b / B 100-250 pairs 1,108 2 / 3  

California Rufous-crowned 
Sparrow  
(Aimophila ruficeps canescens)  

c g  0.5 birds/hour - - / - - 

Canada Goose  
(Branta canadensis)  i b m / W Max ct. 1-25 3 - / - - 

Common Loon  
(Gavia immer) i b e m / W Max ct. 25-75 126 - / - - 

Cooper’s Hawk  
(Accipiter cooperii) b c g  3 birds/hour 15 2 / 2 462,660 

Double-crested Cormorant  
(Phalacrocorax auritus) i b e m / B W Max ct. 100-

500 10,088 54 / 43 750,000/ 
550,000 

Dunlin  
(Calidris alpine 
arcticola/pacifica) 

i b e m / W Max ct. 100-
300 4,900 4 / - - 

Elegant Tern  
(Sterna elegans)*  b e m / B 10-3000 pairs 8,740 457 / 3 - 
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Table 3.12-6: Habitat Usage and Abundance Estimates for  
Special Status Birds Observed in the ROI (Continued) 

Common Name 
(Scientific Name)  

Habitat   
Usage/ 

Seasonality1 

Count2 

(Local 
region) 

Total 
Observed 

(San Diego 
Bay)3 

Total 
Observed 
(NASNI / 
NRRF)4 

Pop. 
Estimate5 

(National) 

Ferruginous Hawk  
(Buteo regalis)  c g / W Max count 5-10 - - / - 19,750 

Fulvous Whistling-duck  
(Dendrocygna bicolor)  e m / S < 5 - - / - - 

Golden Eagle  
(Aquila chrysaetos alexandrin)  e m s g  < 5 - - / - 33,110 

Gull-billed Tern  
(Sterna nilotica vanrossemi)*  i b e m / B 20-50 pairs 273 12 / 58 - 

Harlequin Duck  
(Histrionicus histrionicus)  i b e / W < 10 - - / - - 

Large-billed Savannah Sparrow  
(Ammodramus sandwichensis 
rostratus)  

e m < 50 57 - / - - 

Laughing Gull  
(Larus atricilla) i b / ‡ < 25 - - / - - 

Lawrence’s Goldfinch  
(Carduelis lawrencei)*  c g  Max ct. 1-5 - - / - 130,300 

Least Bittern  
(Ixobrychus exilis hesperis)  e m / B < 10 - - / - - 

Light-Footed Clapper Rail  
(Rallus longirostris levipes) e m / B 20-75 pairs 1 - / - - 

Loggerhead Shrike  
(Lanius ludovicianus)* c g  2 birds/hour 20 - / 15 3,568,310 

Long-billed Curlew  
(Numenius americanus)  b e m / W Max ct. 50-150 709 1 / 4 20,000 

Marbled Godwit  
(Limosa fedoa fedoa)  b e m / W Max ct. 200-

4000 27,614 295 / 125 168,000 

Merlin  
(Falco columbiarus columbiarus)  i b e m / W 0.15 birds/hour 11 - / - - 

Mountain Plover  
(Charadrius montanus)  c g / W < 5 - - / - - 

Northern Harrier  
(Circus cyaneus hudsonius)  m c g  1.5 birds/hour 55 - / 3 275,850 

Osprey  
(Pandion haliaetus carolinensis)  e m / W Max ct. 10-15 309 5 / 2 100,236 

Prairie Falcon  
(Falco mexicanus)* i b e m / W < 5 - - / - 33,950 

Purple Martin  
(Progne subis subis)  c g / B < 10 - - / - 9,861,437 

Red Knot  
(Calidris canutus roselaari)*  i b e / W Max ct. 100-

300 4,785 1 / - 150,000 

Reddish Egret  
(Egretta rufescens dickeyi)  e m / W Max ct. 5 36 - / - - 

Ruddy Turnstone  
(Arenaria interpres) b e m / W Max ct. 25-50 657 2 / 3 20,000 

Sanderling  
(Calidris alba) b e / W Max ct. 200-

300 13,821 301 / 245 300,000 
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Table 3.12-6: Habitat Usage and Abundance Estimates for  
Special Status Birds Observed in the ROI (Continued) 

Common Name 
(Scientific Name)  

Habitat   
Usage/ 

Seasonality1 

Count2 

(Local 
region) 

Total 
Observed 

(San Diego 
Bay)3 

Total 
Observed 
(NASNI / 
NRRF)4 

Pop. 
Estimate5 

(National) 

Sharp-shinned Hawk  
(Accipiter striatus velox) c g / W 0.3 birds/hour 1 - / - 293,800 

Short-billed Dowitcher  
(Limnodromus griseus)* e m / W Max ct. 200-

500 12,937 - / 22 150,000 

Short-eared Owl  
(Asio flammeus flammeus)  e m g / N Max ct. 4 4 - / - 362,700 

Surfbird  
(Aphriza virgata) b e / W Max ct. 15-45 290 4 / - 70,000 

Swainson’s Hawk  
(Buteo swainsoni)* m g c / YR < 100 - - / - 341,300 

Tricolored Blackbird  
(Agelaius tricolor)*  e m  Max ct. 25-100 - - / - - 

Vaux’s Swift  
(Chaetura vauxi vauxi)  c /  W < 5 28 - / - 411,101 

Western Sandpiper  
(Calidris mauri) b e / W Max ct. 500-

5000 68,205 - / 27 3,500,000 

Western Snowy Plover  
(Charadrius alexandrines 
nivosus) 

b e  Max count 25-
75 23 45 / 19 2,000 

Whimbrel  
(Numenius phaeopus 
hudsonicus)*  

b e m / W Max ct. 11-50 277 - / 8 17,000 

White-faced Ibis  
(Plegadis chihi)  e m / W < 25 31 - / - - 

White-tailed Kite  
(Elanus leucurus) m g   .25 birds/hour 2 - / - 10,770 

Wilson’s Phalarope  
(Phalaropus tricolor) e m / S F < 250 5 - / - 1,500,000 

Wood Stork  
(Mycteria americana)  e m / ‡ < 5 - - / - - 

Habitat Usage Categories: o-offshore; i-inshore; b-beaches, shores; e-estuaries, mudflats, brackish waters; m-marshes; g-
grasslands; c-coastal scrub. Seasonality: W-winter; S-Spring; F-Fall; YR-Year Round; B-Breeding; ‡-not well understood; *-
BCC 
Sources: 1 Baird 1993  2 San Diego Co. Bird Atlas, Unitt 2004  3 SD Bay Avian Surveys, Tierra Data Inc. 2006-07 4 NASNI-
NRI-2005 (RECON 2006) / Naval Radio Receiving Facility (NRRF)-NRI-2001-02 (RECON 2004) 5 United States Shorebird 
Conservation Plan-2001, Partners in Flight Land Bird Population Estimates Database 
 

The following species reports are for selected species due to their sensitivity status and their presence in 
the ROI. 

3.12.1.4.1 Former Federally Listed Species 
American Peregrine Falcon 

The American peregrine falcon (Falco peregrinus anatum) was listed by the federal and state 
governments as an endangered species in 1970. On August 25, 1999, the USFWS removed the American 
peregrine falcon from the Endangered Species List, although it currently remains on the state endangered 
species list, and is considered a federal Bird of Conservation Concern (USFWS 2008). Current nesting 
locations include the San Diego metropolitan area and Point Loma. Preferring to hunt along larger 
waterways and coastal areas, particularly where large numbers of shorebirds and waterfowl congregate, 
peregrine falcons utilize the SSTC ROI on an occasional basis. It ranges along the West Coast of the 
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United States into Mexico. Peregrine falcons inhabit open coastal areas and mudflats near cliffs. Peregrine 
falcons forage on a variety of birds including pigeons, ducks, grebes, coots, sandpipers, other raptors, and 
songbirds. They will also forage on small mammals, fish, and insects. Nesting sites are typically located 
on high cliffs, in trees, or on man-made structures. The same nest site may be used for many years. The 
decline of the peregrine falcon is attributed to widespread use of the pesticide 
dichlorodiphenyltricholoroethane (DDT), which caused the birds to lay eggs too thin to withstand 
incubation (Zeiner et al. 1990). DDT was banned in the early 1970s, and a recovery program for the 
species began soon after. 

In San Diego County, several pairs are known to nest on the cliffs of Naval Base Point Loma (Unitt 2004) 
and several locations around San Diego Bay. Peregrine falcons are observed frequently at the least tern 
MAT nesting site and occasionally hunt the SSTC nesting sites. During RECON’s 2005 surveys, one 
adult peregrine falcon was observed foraging just off Zuniga Point. 

California Brown Pelican 

The California brown pelican was previously listed by the USFWS as threatened (35 FR 16047 October 
13, 1970) and by the CDFG as endangered under the California ESA. However, The USFWS published 
the final rule to delist the Brown Pelican on Nov 17, 2009. The delisting went into effect on the 17th of 
December, 2009. 

The California brown pelican is found primarily in estuarine, marine subtidal, and marine pelagic waters, 
especially within 12 miles of shore, but regularly to 100 miles. Nesting colonies occur on the Channel 
Islands and on the Coronado Islands (Garrett and Dunn 1981), with the largest breeding colony located on West 
Anacapa Island. The brown pelican is common along the coast throughout the year and, aside from being 
a regular visitor to the Salton Sea, is rare elsewhere away from the coast. 

The brown pelican requires water, rocky cliffs, jetties, sandy beaches or mudflats for roosting, and open 
water for foraging. Its nesting season is January to September. Females do not breed before their third 
year, males even later. Eggs are laid from March to April in clutches that average three eggs and then are 
incubated for four weeks. Young fly from the nest in about nine weeks and beginning in mid-May 
pelicans disperse along the entire California coastline. 

The primary food of the brown pelican in southern California is northern anchovy, although it also feeds 
on mullet (Mugilidae sp.), sardines (Clupeidae sp.), pinfish (Lagodon rhomboides), prawns, crustaceans, 
carrion, and other fish (Ehrlich et al. 1988; USFWS 2006b). 

The population declined sharply in the 1960s due to the introduction of pesticides such as DDT into the 
food chain. After the banning of DDT and the pelican gaining federal protective status, nesting pair and 
productivity numbers began to improve, though numbers fluctuated widely by year in response to food 
availability (USFWS 2007a). The most recent estimate of the current population in 2002 is 150,000 birds 
(Gress 2005). Current threats include oil spills, commercial over-fishing of their food, entanglement in fishing 
tackle, disease, and pollution. Even though recovery plan criteria for de-listing have not been met, a Five-
Year Review of the status of the California brown pelican recommended de-listing the species. This is 
because of the significant progress made toward its recovery as well as a lack of identified limiting 
threats, such as pesticide pollution, that likely initially caused its decline (USFWS 2007a). The 
productivity goals set in the recovery plan to de-list the species do not appear necessary to meet to 
maintain a stable population as breeding pair criteria have been exceeded in every year since 1985, with 
the exception of 1990 and 1992. The California brown pelican population in the SCB appears to be stable 
and healthy (Gress et. al. 2003). 
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California brown pelicans are regularly observed at all coastal or bayside Navy installations in San Diego 
Bay including NAB and NRRF. The California brown pelican is known to fly over, and rest in, San Diego 
Bay in the vicinity of the Delta Beaches as well as on the Navy Enhancement Island and the Fiddler’s 
Cove wave attenuators (RECON 1996). The most recent avian species surveys in San Diego Bay focused 
on the water (November 2006 through February 2007) or on falling-tide shore areas (March 2006 through 
February 2007, excluding May and July), with many pelicans observed (Figure 3.12-12). The California 
brown pelican does not nest or breed in San Diego Bay. 

 

Figure 3.12-12: Number of California Brown Pelicans Observed during the Most Recent San Diego 
Bay Bird Surveys 

3.12.1.4.2 Shorebirds 
The U.S. Shorebird Conservation Plan (Brown et al. 2001) provides population estimates based on a 
synthesis of existing information from the Western Hemisphere. These numbers are sure to be revised as 
data become available. Population changes need to exceed 50 percent before they are detectable using 
databases such as the International Shorebird Surveys. Nevertheless, evaluations of existing databases 
indicate declines in many of the species that have been examined, declines that in some cases have been 
large and rapid. A 1995 summary showed that more than half of the shorebird species evaluated were 
declining, while only one species was increasing nationally (Brown et al. 2001). The following species 
descriptions are selected because these species are documented in San Diego Bay or nearshore area, are 
on the Birds of Conservation Concern List (USFWS 2008), are considered Highly Imperiled in the U.S. 
Shorebird Conservation Plan (Brown et al. 2001), and are classed as declining in California (Bird Species 
of Special Concern [BSSC] list (http://www.dfg.ca.gov/wildlife/species/ssc/docs/bird/BSSC-
FrontMatter.pdf [Shuford et al. 2008]). 

Long-Billed Curlew 
Just over 700 long-billed curlews were seen during the course of the San Diego Bay Avian Species 
Surveys (TDI 2006-2007). The majority of birds were found in the southern portion of San Diego Bay 
near the Saltworks. Several birds were also seen in the north, south-central and salt ponds regions of the 
San Diego Bay.  
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Whimbrel
Whimbrel observations were just short of 300 during the course of the previously mentioned survey. 
These observations were made practically throughout the entire San Diego Bay. The most frequent 
sightings were recorded within the ocean grid and in the north, south-central, and south regions of the San 
Diego Bay. 

Dunlin
A total of 4,899 dunlins were recorded during the course of the San Diego Bay Avian Species Surveys 
with the highest count in March at 1,486, and the lowest in June with a count of only 2 birds. Dunlins 
were mostly seen in the southern salt ponds, and south-central eco-regions of San Diego Bay. However, a 
few were also seen in the oceanside of Silver Strand, as well as in the Harbor Island area. 

3.12.1.4.3 Seabird 
The gull-billed tern is on the BCC List (USFWS 2008), is a California Species of Concern, and is 
classified as declining in California on the BSSC list (Shuford et al. 2008). There were 273 gull-billed 
tern observations made during the course of the Navy-Port 2006-07 bird survey (Tierra Data Inc. 2008). 
This bird was mostly found in the ocean grid and in the south-central, south, and salt pond regions of San 
Diego Bay. They nest on bare ground and surround the perimeter with nearby pebbles and pieces of 
shells. These birds have a very broad diet which often includes insects and even other birds. The broad 
wings and black bill of this tern species along with a breeding season dark hood make it recognizable 
among co-occurring shorebirds. While the gull-billed tern itself is a conservation priority due to low 
population numbers, this bird preys upon and consumes offspring of other vulnerable species throughout 
San Diego Bay, making its management challenging. 

3.12.1.4.4 Marsh Passerine Birds 
The Belding’s savannah sparrow (California endangered species) and the large-billed savannah sparrow 
(California Species of Concern and BSSC) are both passerines that reside in the salt marsh and are 
concerns to the State of California. Recent survey results are described below. 

Belding’s Savannah Sparrow 
Belding’s savannah sparrows nest in the pickleweed salt marsh vegetation that occurs along the outer 
levees of the salt ponds, within the lower reach of the Otay River, and along the edges of the South Bay in 
remnant patches of salt marsh vegetation. The Belding’s savannah sparrow is unique in that it represents 
one of only two wetland dependant avian species that reside year-round in the coastal salt marshes of 
southern California (Powell and Collier 1998). There were 746 Belding’s savannah sparrows observed 
during the course of the 2006-2007 survey. Most of these sightings were in the south part of San Diego 
Bay and salt pond regions. This sparrow subspecies nests in salt marshes with low vegetation. 
Characteristically this bird is found in communities that are dominated by pickleweed, foraging at nearby 
beaches, mudflats, and lagoons. Increased development of coastal regions limits the preferred natural 
habitat that savannah sparrow favors, and thus its population is rather small. The Belding’s savannah 
sparrow population estimate in California has increased over the years: 1,084 pairs in 1973, 1,610 pairs in 
1977, 2,274 pairs in 1986, 1,844 pairs in 1991, 2,350 pairs in 1996, and 2,902 pairs in 2001 (Zembal and 
Hoffman 2002). However, statewide censuses of Belding’s savannah sparrows reveal wide fluctuations in 
local population sizes, with local extirpations occurring in some years. 

Belding’s surveys conducted every five years since 1986 show a regular presence, but fluctuating 
numbers, within San Diego Bay National Wildlife Refuge (NWR). Habitat fragmentation, 
disturbance/predation, and changing conditions within the marsh are contributors to these fluctuations. 
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During the 2001 survey (Zembal and Hoffman 2002) identified 109 territories within the Sweetwater 
Marsh Unit, including 7 in Paradise Marsh, 93 in Sweetwater Marsh, and 9 at the F&G Street Marsh. 

Large-billed Savannah Sparrow 
Large-billed savannah sparrows were observed mostly in the south-central San Diego Bay between the 
Sweetwater River channel and Naval Station San Diego. A total of 57 accounts of this sparrow subspecies 
were recorded during the course of the 2007-2006 survey. Large-billed savannahs typically inhabit 
marshes, beaches and tidal flats, however they have been historically noted as city birds. Previously, even 
though this sparrow was a common fall and winter visitor, breeding pairs were not recorded. 

3.12.1.5 Natural Resources Management Program and Current Mitigation Measures 
3.12.1.5.1 Program Overview 
This section provides an overview of the Navy’s long-standing Natural Resources Program that oversees 
the management of migratory birds and their habitat, as well as all other natural resources related to the 
SSTC. The specific measures directly related to protecting birds are part of this broader natural resources 
management program from which avian species also benefit. 

All species groups are managed through INRMPs, including, at a minimum, baseline inventory and 
regular monitoring. The NBC INRMP addresses terrestrial and shoreline resources, while the San Diego 
Bay INRMP covers in-water resources jointly with the Port of San Diego. The latter is considered a bay-
wide plan by local and regional resource agencies, which provided letters of concurrence or signatures. 

These plans are developed collaboratively with the USFWS and CDFG, and are the primary vehicle by 
which natural resource projects are planned and funded. A broad range of goals, objectives, strategies and 
projects are identified and prioritized based on the need for regulatory compliance or stewardship. 

An ecosystem management approach is incorporated into the INRMP to protect the properties and 
functions of natural ecosystems (Chief of Naval Operations Instruction [OPNAVINST] 5090.1 2007 and 
DoD Instruction 4715.3, the Navy’s Environmental and Natural Resources Program Manual). Navy 
guidelines require that ecosystem-based management includes: a shift from single species to multiple 
species conservation, best available science, partnerships for ecosystems that cross boundaries, and 
adaptive management. The ecosystem mandate is accomplished by applying principles of sustainable use 
at several scales and long-term monitoring. Adaptive, day-to-day management takes place with emerging 
circumstances and new information by the Navy’s natural resources professionals. 

Under the NBC INRMP, which is currently under revision, baseline biological surveys in all species 
groups were recently completed for Naval Radio Receiving Facility and NASNI (RECON 2004, 2005). 
The San Diego Bay INRMP is also now undergoing a revision, in collaboration with state and federal 
agencies, and representatives from non-governmental organizations. Many stewardship projects and 
studies are proposed, as well as jointly funded, baywide surveys of natural resources such as eelgrass, 
fish, and birds. 

All natural resources are also managed through the project site approval process, through which 
avoidance and minimization measures are considered during project development and implementation, 
and site-specific surveys are initiated as necessary. 

Under the San Diego Bay INRMP, the first all-bay avian species survey was conducted in 2006-2007 of 
shorebirds, water birds, and seabirds, co-funded by the U.S. Navy and the Port of San Diego (Tierra Data 
Inc. 2008). These surveys covered shoreline and water areas only, and also covered all seasons. Results of 
this survey are incorporated into the sections that follow. Previous to this, avian surveys were conducted 
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only on land or covered only certain parts of the bay or certain species groups. Though less 
comprehensive, these past surveys still provide value for the species groups and locations for which they 
were designed. 

At NASNI, terrestrial avian surveys were most recently completed in 2004-2005 (RECON 2006). Both 
general and focused avian surveys have taken place other than those for federally listed species previous 
to this time. For 12 months, from 1999-2000, surveys were conducted monthly by the National Wildlife 
Research Center (NWRC) to provide information for the Bird/Animal Aircraft Strike Hazard (BASH) 
program (NWRC and U.S. Department of Agriculture [USDA] Wildlife Services 2000). At NAB 
Coronado, RECON conducted a general bird survey in 1996 to support a Navy INRMP (U.S. Navy 
1998), building on earlier surveys in 1981 (U.S. Navy 1982). Avian surveys were also conducted at 
NRRF by RECON in 1996 (U.S. Navy 1998). Additional information was added from the 2001-2002 
surveys (RECON 2004). 

Previous to the baywide and terrestrial surveys described above and used as a basis for much of the data 
analysis in this document, several efforts had documented abundances in bay waters that focused on 
particular species groups or locations in San Diego Bay. Those separate surveys of avifauna of San Diego 
Bay in 1993-1994 resulted in an estimate of over seven million bird-use days per year, or an average of 
over 19,000 birds per day (with substantial peaks and lows), based on the average number of sightings 
during survey days (Ogden 1994, 1995; USFWS 1994, 1995). The 2006-2007 surveys, which covered all 
classes of birds on the water and on the shore, doubled this estimate to over 14,000,000 bird-use days per 
year, also with substantial highs and lows (Tierra Data Inc. 2008). The average number of birds observed 
per survey event (a three-day period to cover the entire bay) for the 2006-2007 surveys was almost 
39,000. 

For most routine maintenance or construction projects implemented by NBC, migratory birds are 
typically managed through measures to avoid the breeding season, and routine checking for nests before 
undertaking activities that may affect nesting birds. Trees are typically not removed unless it is 
unavoidable (related to the mission and or safety) if migratory birds are present. 

Migratory birds also benefit incidentally from the threatened and endangered species conservation 
strategies associated with that specific management and monitoring. Surveys for listed species are 
conducted at potential construction sites if there is a possibility of their presence. Results of these surveys 
are reported within the planning documents (e.g. Biological Assessments, Environmental Assessments) 
for the proposed project. 

The Navy pet management policy as well as the requirement to keep dogs on leash on Dog Beach are 
means to protect birds. The U.S. Navy policy regarding control of feral animals can be found in the 
following regulations: SECNAVINST 6401-1A, Veterinary Health Services; AFPMB TIM #37, 
Guidelines for Reducing Feral/Stray Cat Populations on Military Installations in the United States; 
OPNAVINST 6250.4B, dated 27 Aug. 1998, Pest Management Programs; and Family Housing Occupant 
Handbook; A Commander Navy Region Southwest (CNRSW) Metro Area Instruction and Family 
Housing Occupant Handbook have been developed to advise personnel of what to do if they come in 
contact with sick, dead or injured wildlife. Except for dogs restrained by fences in family housing areas, 
animals (including cats and birds) are not permitted to run loose on NBC. Possession or feeding of wild 
animals (including feral animals), regardless of docility or tameness, is prohibited. All dogs must be 
licensed, registered with security, and confined to a leash. Stray/loose animals should be reported to San 
Diego County Animal Control, or Station Police for violations of policy. The Family Housing Occupant 
Handbook contains guidelines for properly disposing of trash so as not to attract feral animals. NBC has a 
domestic cat management policy associated with the Housing Area. Cats are not allowed to be loose 
outdoors, nor may pet food be left outdoors. 
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Consistent with several BOs on federally listed species, avian predators of federally listed birds are 
harassed to avoid incidental take of the listed species. For instance, pyrotechnics are used to frighten 
waterfowl, shorebirds, and seagulls from loafing or roosting around the airfield, and a wire grid is placed 
on ponds of the NASNI golf course to discourage the use of these water features by birds that may pose a 
risk to federally listed species. Avian predator management occurs consistent with ESA Section 7 
consultation with the USFWS, as well as with USFWS permitted actions by the Navy’s contractor 
(USDA- Animal and Plant Health Inspection Service Wildlife Service). The Navy continues to cooperate 
with USFWS in removing peregrine falcons in the vicinity of nesting terns and plovers. In addition, as 
described in the BO on the Navy Lodge Expansion and the BO on airfield activities at NASNI, building 
and project design incorporates the use of anti-perching devices and materials in the vicinity of nesting 
western snowy plovers or California least terns. 

3.12.1.5.2 History of Management for Listed Avian Species 
The following describes efforts the Navy has undertaken to protect avian species listed under ESA present 
in military training areas. For over 30 years, the Navy has built a comprehensive program to protect and 
manage resources on SSTC and NASNI. The program has been adaptive in nature, adjusting to changes in 
natural resource conditions and training needs, and adding to and modifying management measures based 
on experience and past effectiveness. The Navy and USFWS have worked extensively together to hone 
these measures over the years. The Navy’s current mitigation measures are discussed in Section 3.12.4. 
Areas mentioned in the following text are indicated on figures in the Terrestrial Section of this EIS, 
Figures 3.11-7 and 3.11-8. 

Origin of the Navy’s Establishment of Protected Nesting Sites for Terns 
The early days of the Navy’s tern management program originated with the construction of a helicopter 
MAT facility, including a Light Airborne Multipurpose System (LAMPS) MK III, that resulted in the loss 
of a nesting area and displacement of what was 13 tern nests in 1977, the year terns were first documented 
as nesting there. By 1979, according to the BO that was signed in 1980 (USFWS BO 1-1-80-F-18 5 
March 1980), about 68 nests were located at the facility. A total of 63.45 acres were affected by the 
project, including 36 acres to resurface the asphalt.  

In order to establish a defined site where the nests could be protected, a 21.55-acre area of the existing 
nesting area called the MAT site was preserved, indefinitely, for nesting terns at NASNI. An additional 
29.2 acres were prepared on an annual basis as alternate nest sites, including predator and vegetation 
control, in the event the MAT site was not successful.  

In addition to the sites at NASNI, the Navy agreed in a 1983 BO (USFWS BO 1-1-82-F-123 2 March 
1983) to “exclude 75 acres of land at Delta Beach from public access by fencing for least terns under the 
terms of a Memorandum of Understanding between the USFWS and NAB Coronado…” The BO required 
that the area be “fenced and officially established as a nesting site.” The designation of the Delta beaches 
as a “least tern preserve” was formalized in a 1984 MOU between the U.S. Navy and USFWS (DoN and 
USFWS 1984) that was drawn up to provide long-term management of the 75 acres identified for least 
tern nesting at the Delta beaches in the 1983 BO 1-F-82-F-123. The MOU did not intend to inhibit the use 
of Delta beaches for military maneuvers, but it attempted to restrict these maneuvers to the north and east 
perimeters during the nesting season. Up until the time of this BO and MOU, Delta Beach North had been 
used both for Navy training and as a public boat launching facility. Installing fencing around the area 
eliminated the site for use as a public boat launch facility. The Navy was required to address the loss of 
public recreational access to the site, and under a California Coastal Commission (CCC) Consistency 
Determination (CD-4-84 22 February 1984), was required to lease 40 acres of land (Alpha Beach) to the 
State of California to develop for park and recreation purposes. The Navy also graded a road to Alpha 
Beach to facilitate public access there. 
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The Navy implemented a number of measures to promote nesting at the Delta site. The Navy began 
controlling vegetation at the site to enhance suitability for terns which do not prefer highly vegetated 
areas for nesting habitat. The Navy also added sand to the site to enhancing the substrate for nesting. The 
Navy employed decoys at the beginning of the nesting season to attract nesting terns to the protected site. 
The Navy also began a program for controlling predators and a program for monitoring the site for 
nesting success. 

Navy Adapts to the Expansion of Least Tern and Snowy Plover Nesting Colonies on 
SSTC
In 1994, California least terns began nesting on oceanside beaches where military training takes place. 
Protections had to be established to protect the terns, and this began the development and evolution of a 
series of adaptive set of measures, with each year bringing ever-increasing tern numbers and a new set of 
circumstances. As nesting on oceanside training beaches continued to increase, the Navy adapted and 
improved their approach as a result of information gained from monitoring and experimentation. 

In 1996, the Navy coned off 500 yards of Green 2 Beach from training activity to avoid incidental take of 
nests, and also added decoys to attract birds to a designated nesting area where they could be protected 
and training could continue unimpeded elsewhere (BO 1-6-97-F-37 2 June 1997). Around the same time, 
the Navy enhanced the substrate of Delta Beach South, which expanded that nesting area from 10 to 15 
acres. This resulted in an increase from one nest to 21 nests at Delta Beach South, and the expansion of 
nesting on the oceanside beaches continued, amplifying the challenge of protecting the terns (Copper 
2003). 

In 1992, western snowy plover nests began appearing on the SSTC-N oceanside beaches. The Navy 
began establishing avoidance zones by emplacing stakes less than 30 meters around the nests which were 
avoided during training. 1,200 yards of Green Beach were coned off by the Navy to protect nesting in the 
lanes. Poles for powerlines along the Silver Strand Highway were also removed and the powerlines were 
placed underground to reduce perches for predators. The Navy also purchased receivers to monitor 
peregrine falcons and increased predator control on SSTC-N. Along the eastern boundary of SSTC-N 
Oceanside beaches, the Navy installed no trespassing signs to deter the public from entering or wandering 
into the nesting area. 

The Navy and USFWS continued to collaboratively re-think the strategy to protect terns. In 2000, the 
Navy added beach crossing lanes to allow training groups to move between the sand road near Highway 
75 and the hard-packed area near the water’s edge (BO 1-6-99-F-28 3 May 1999 and extensions in 2000 
and 2001). This was to protect nesting birds from accidental disturbance or mortality due to military 
activities (there had been incidental take (mortality) due to military activities of one western snowy plover 
and several terns in 2000). The coning off of Green Beach was discontinued as attempts to attract the 
birds to this safe area had failed, and by then almost 50 percent of San Diego Bay Navy terns were on the 
oceanside beaches. The bright orange and large cones were abandoned in favor of smaller and more 
portable blue stakes. The blue color was selected as it was believed that the bright orange color of the 
cones might attract avian predators (primarily ravens and crows). Instead of coning off the entire beach, 
individual tern nests were marked with a three-foot stake, but this created confusion for operators as to 
where training was permitted to occur. 

The Navy changed its strategy in 2002 when lanes Green 2 and Blue 1 became the focus of concern about 
nesting in needed training areas (BO 1-6-02-F-2645.1 16 April 2002) . The beaches were raked with an 
instrument dragged behind a High Mobility Multipurpose Wheeled Vehicle to deter nesting in those lanes 
and eggs were collected if present during pre-raking surveys. Collected eggs were taken for care to 
Project Wildlife (a wildlife rehabilitation non-governmental organization). Raking continued as often as 
twice per day, with the intent of discouraging tern nesting without affecting plovers. Other measures to 
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discourage nesting were also undertaken, such as placing wooden stakes with flagging. Beach raking was 
found to be labor intensive, costly, and generally ineffective since terns continued to attempt to nest 
behind the raking activity. Raking was abandoned after one year (2002) as ineffective. However, the 
Navy continued to collect eggs that were in harm’s way and take them to Sea World to be hatched, where 
it was determined if the chicks could be reared in captivity. The Navy set aside three unraked lanes for 
nesting. Tern nests outside the three lanes were marked with tongue depressors and subject to incidental 
take. Plover nests continued to be afforded protection with marking and buffer distances of less than 30 
meters; military personnel were instructed to avoid the staked areas. At the same time, efforts continued 
to attract the oceanside birds to nest on the Delta beaches. A fence was removed at Delta Beach South and 
grading was expanded to the entire southern site (Copper 2003). At the same time, the Navy also 
implemented efforts to retain washed-up vegetation on the Oceanside beaches to promote foraging of 
western snowy plover where it didn’t interfere with military operations. 

Around 2003, it was determined that annual disking of the Delta sites to improve the substrate for nesting 
habitat was promoting undesirable weeds, so the Navy switched its practice of disking to grading the 
sites. Also, despite efforts to deconflict training activity on the beaches and attract the birds to the Delta 
nesting sites, there were double the birds on the oceanside beaches compared to the previous year. For 
unknown reasons, the training beaches continued to be preferred by the birds despite efforts at preparing 
the Delta beach sites and heavier training activity on the Oceanside training lanes. Despite this, the Navy 
successfully avoided incidental take of the birds, which remained far below the incidental take authorized 
in its biological opinions. 

Pursuant to BO FWS-SDG-3452.1, the Navy continued the seasonal restriction of training in the three 
beach lanes in 2003, with beach crossing lane alignments modified, as needed, to minimize the number of 
nests requiring relocation (15 May 2003). Trying another approach, a lane in front of Green 1, called the 
Alpha lane, was added to allow high tide crossing by training groups. Incidental take was permitted for up 
to 50 eggs to be collected and taken to Sea World for captive rearing. Up until the 2003 breeding season, 
predator management was conducted in all Navy nesting areas; however, in another effort to deter terns 
from nesting on the beach, predator control was discontinued on the NAB ocean beaches in 2003 (only 
conducted in Orange 1 and 2). The effort was undertaken as an experiment, to see if discontinuing 
predator control would deter terns and move to the safer Delta Beach areas to nest, as previous efforts had 
been costly and unsuccessful (Kenney 2004). A change in nesting pattern was never apparent, and 
predator management on all sites resumed in 2004. Around this time, the Navy also began installing mini-
exclosures around western snowy plover nests to reduce predation on eggs and fledglings. 

In 2005, the Navy worked to further improve its predator control efforts. Nixilite™ (a deterrent material 
applied to structures to prevent roosting and repel birds) was installed on the fence by Delta South to deter 
predators from perching on the fence and preying on nests on Delta South. The Navy also installed video 
and still cameras to better understand which species are predating on the terns. In a new approach to 
attract terns to where they could be protected, about 3,000 cubic yards of sand were added to Delta Beach 
to benefit the substrate conditions for both least tern and snowy plover nesting there. The Navy graded 
and topographically modified Green 1 and Green 2 with hummocks (small sand hills) to reduce their 
attractiveness for nesting; the hummocks were effective in deterring terns from nesting in that area. The 
Delta beaches, Blue 2, Orange 1, and Orange 2 were treated with herbicides to enhance nesting 
attractiveness. The same management strategies used in 2005 and 2006 were implemented in 2007 with 
an extension of the 2005 BO (FWS-SDG-3452.3 16 July 2007). 
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Western Snowy Plover Management Evolves With Measures Adapted for NASNI Airfield 
and Expansion of the Navy Lodge
Two BOs discuss snowy plover management at NASNI and resulted in changes in the action area 
regarding how snowy plovers are managed. The BO on NASNI Ongoing Operations addressed 
Bird/Animal airstrike hazards on the runway, as well as recreational and military training use of the 
southern NASNI beaches) (FWS-SDG-3908.3 2005). One of the historic problems at NASNI has been 
plover nesting on the airfield runway to the north, which may be due to inadequate availability of 
alternative areas for the plovers closer to the shoreline. Also, in some years the southern beaches have 
narrowed and have been temporarily unsuitable for nesting. The Navy Lodge Expansion (BO FWS-SDG-
3908.5 20 July 2005) addressed the expansion of the Navy Lodge and its potential effect on western 
snowy plovers that nest on adjacent beaches. Among other requirements, the BO required (1) continued 
marking for 30-meter diameter buffers and monitoring; (2) avoidance of staked areas when beach raking; 
(3) setting aside of 14.9 acres of suitable (and historically used) plover habitat as off-limits to foot traffic, 
vehicle traffic, beach raking, and pets during the snowy plover breeding season; (4) implementation of 
predator controls including anti-perch materials on buildings; (5) placement of signage and distribution of 
educational materials to patrons, employees, life guards; (6) training for construction workers; and (7) 
shielding of lighting away from the beach during nesting season. The CCC added a requirement in its 
Consistency Determination (CCC ND-93-05 15 December 2005) as follows: “During the plover nesting 
season (March 1 through August 15), the Navy agrees to monitor the beach for plover nests in front of the 
NASNI Navy Lodge prior to each raking event. However if our [i.e. Navy] natural resources personnel 
determine that our efforts are meeting the objectives set forth in our BOs, specifically that NASNI 
supports 12-13 pairs or a maximum number of 12 nests. The Navy, at its discretion, may refrain from 
monitoring prior to raking.” The stated informal management objective of 12-13 nesting pairs (20 
breeding season adults) for NASNI is carried forward in the Final Recovery Plan for the western snowy 
plover (Unit CA-127 in USFWS 2007b). 

Other Navy Agreements Related to California Least Terns 
The Navy’s management measures for the California least tern and western snowy plover with regard to 
training activities in the SSTC are covered above. In addition to these measures, further avoidance and 
minimization measures are undertaken for past military construction projects, and for routine in-water 
construction and maintenance works. Two important elements of the Navy program are described below. 

In-Water Construction Noise and Turbidity Programmatic Agreement. A programmatic agreement 
between the USFWS and the U.S. Navy establishes standards and conditions for in-water construction 
activities in San Diego Bay to protect the endangered California least tern (DoN and USFWS 1987, 1993, 
1999, 2000, 2004). Originally a five-year MOU, it was most recently renewed for two years in 2004, and 
a letter from USFWS allows for recognition of that MOU until a new one is signed (Letter from Therese 
O’Rourke to Capt. Anthony T. Gaiani FWS-SDG-08B0211-08I0203 December 18, 2007). This MOU 
was developed concurrently with the development and improvement of the management program on 
SSTC, and many of the protective measures described above were formalized in this MOU agreement. 
The MOU provided an additional 10 acres of tern nesting area at South Delta Beach, as well as an 
additional three to five acres of California least tern foraging habitat, the removal of overhead power lines 
at Delta Beach, predator control efforts for tern colonies, studies to determine effects of various in-water 
construction activities, end-of-year reports on tern population monitoring, and a list of proposed U.S. 
Navy projects to be conducted in San Diego Bay. In exchange, ongoing maintenance and new 
construction activities could be conducted by the U.S. Navy in San Diego Bay without the need for 
formal consultation with USFWS on each activity as long as specific, delineated least tern foraging areas 
were not affected. Under the agreement, the U.S. Navy provides an annual funding source of $250,000 for 
management and monitoring of the least tern, as well as a one-time funding source of $500,000 to be used 
to create additional tern foraging or nesting habitat. In addition, the U.S. Navy provides a permanent 
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position within the U.S. Navy to oversee the implementation of the MOU. The 1987 MOU was updated 
in 1993 and provided for annual funding by the U.S. Navy to continue least tern management and 
predator control. 

The western snowy plover derives coincident benefit from the California least tern protection measures 
afforded through the Navy-USFWS MOU on in-water construction activities, as well as other measures 
that enhance nesting success in the same locations where the plovers nest. 

Fiddler’s Cove Surface Coverage Biological Opinion. A BO addressing marina repairs and 
improvements at Fiddler’s Cove was issued in 2007 regarding least tern foraging concerns (FWS-SDG-
4032.6). These concerns arose as the result of the development of additional dock structures in Fiddler’s 
Cove Marina that would cover bay waters adjacent to the Delta South least tern colony. The USFWS 
determined that this project would not result in any incidental take of the California least tern, but noted 
that the significance of any future net losses of such habitat on the survival and recovery of the species 
would be magnified, given the importance of protecting or enhancing high quality foraging habitat in San 
Diego Bay in close proximity to nesting colonies. 

3.12.1.5.3 Current Management and Mitigation Measures for Listed Species 
Based on the experience gained by the Navy and its agency partners over the years, the following sections 
list current management that would be carried forward under the No Action Alternative for both the least 
tern and snowy plover on training beaches. Modifications to this management under Alternatives 1 and 2 
are discussed in Sections 3.12.2.3 and 3.12.2.4, respectively. Management measures have been adaptive 
in the past and will continue to be in the future as changing circumstances dictate a modified approach. 

Beach Lane Seasonal Conservation Areas and Marking/Avoidance Measures 
� Two bayside training areas (Delta North and South) of beachfront Navy-administered lands are 

restricted from military foot and vehicle traffic during the breeding seasons of western snowy 
plover and California least tern except for a Beach Crossing Lane on South Delta. Access to the 
three oceanside lanes (Blue 2, Orange 1, and Orange 2), which under current management 
measures are set aside during the breeding season, will be modified by the two access criteria 
discussed in Section 3.12.2.3 for Alternative 1. When restricted from use, the perimeter of the 
oceanside training lanes is delineated with blue flexi-stakes or cones when terns first arrive. No 
military training is permitted within the protected areas except for designated beach crossing 
lanes. Since plovers nest individually or in loose groups rather than in dense colonies like the 
terns do, plover nest scrapes are marked with approximately 30-meter buffers for avoidance 
beginning approximately March 1. The beach crossing lanes are positioned to avoid the largest 
number of nests that would require relocation. Beach crossing lanes are marked with stakes for 
their entire length. Differences in training lane access do occur between the alternatives in this 
EIS, such that all SSTC-N surfside beach training areas would be available for use under 
Alternative 2, regardless of time of year, whereas usage is dependent on training needs in 
Alternative 1. 

� Beach scheduling procedures bias activities with heavier beach use towards beach lanes with 
fewer nests, when it does not impact the realism of training or training needs. 

� Plover nests are marked except in the training lanes set aside during nesting season. A 
surrounding buffer area of approximately 30 meters, or smaller, is also marked with blue flexi-
stakes which are removed seven days after hatching, or when biologically practical to minimize 
impacts to plovers. No military training is permitted to occur within the delineated buffer or 
protected areas. Under Alternative 1 and 2, the Navy would post stakes around up to 22 western 
snowy plover nests at one time on SSTC oceanside beaches, plus any additional nests that are 
initiated in beach lanes Orange 1 and Orange 2. 
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� Also depending on site-specific circumstances, some plover nests are covered with a mini-
enclosures (MEs) to protect from mammalian and avian predators. Once chicks hatch, markers 
and MEs are removed within seven days, or when biologically practical to minimize impacts to 
plovers. The MEs are not installed when the risk of attracting humans that will potential disturb 
the nest appears to outweigh the risk of predation.  

� Due to the high predation rate from gull-billed terns, “wickets” or domes are used to offset 
predation by this species. Wickets are made of two pieces of small gage wire and formed into a 
one-foot dome. Domes are placed over least tern nests to discourage gull-billed terns from 
preying on eggs or chicks and/or destroying eggs when feeding from flight. A study on the 
effectiveness of domes that documents reproductive success of the terns with domes is being 
funded by the Navy. Due to this study wickets or any other form of exclusion that is developed 
will be used unless they are determined to be ineffective.  

� To reduce harassment of nesting plovers, symbolic fencing with blue stakes (fencing that marks 
the area for people to avoid but does not prevent birds from entering or leaving) is practiced on 
NASNI in front of the golf course, building 710 of Breakers Beach (the recreational beach), and 
the Small Arms Range surface danger zone. 

Communication of Training Area Protocols 

� The Navy works to ensure effective communication and coordination among the biological 
monitors, the Natural Resource Office, and the scheduling commands for NASNI, SSTC-N and 
SSTC-S. Beach users are informed: (1) that blue flexi-stakes or cones denote the boundaries of 
nests or protected nesting areas for least terns and snowy plovers; (2) that the presence of tongue 
depressors within beach lanes mark the location of least tern nests; (3) which training areas are 
authorized; and (4) that incidental take of least terns and snowy plovers at SSTC-N and SSTC-S 
shall be avoided to the extent consistent with effective, realistic training. These access restrictions 
will be modified and communicated as necessary as the Navy meets criteria and thresholds for 
opening additional lanes. 

Nest Relocation 

� Nests may be moved small distances, as necessary and appropriate, to reduce conflicts with 
training, although such moving is infrequent. Snowy plover and least tern nests located in the 
Beach Crossing Lanes are typically relocated to safe areas as conflict is expected, and nests have 
been relocated due to the threat of flooding. The Navy reports to the USFWS any circumstance 
that necessitates movement of any tern or plover nest. This is done with submittal of the Navy’s 
weekly reports to the USFWS Carlsbad Field Office. If relocation is necessary, nests are moved 
the shortest distance possible into suitable habitat to increase the chance for nest success. 

Predator Management and Control 

� Predator control of mammalian and avian predators of the least tern and snowy plover is 
conducted at all nesting sites. Due to the very rare status of the gull-billed tern, control of this 
known predator has not been approved by the USFWS. To date, the Navy has not been authorized 
to capture, relocate, shoot, or otherwise deter this species although annual Migratory Bird 
Depredation permit applications have been submitted to the USFWS since 2005. Isolated 
attempts by USDA Wildlife Services to discourage gull-billed terns from entering least tern 
nesting colonies were considered ineffective. 

� The Navy has been using pole traps on and off since the inception of the program dependent on 
discussions with the USDA and the USFWS. These pole traps are designed to catch avian 
predators of least tern and plover chicks, such as the American kestrel. 
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� Predator control to manage southern fire ants, field ants, Argentine ants, and pyramid ants found 
on North and South Delta Beaches and NASNI is conducted prior to and during the snowy plover 
and least tern nesting season. 

� The Navy, USFWS, and CDFG work cooperatively each season regarding the relocation of 
American peregrine falcons if they are determined to be impacting the least tern or snowy plover. 

� Cameras are used to monitor least tern colonies on Navy property for predators. Cameras are also 
used as a tool for monitoring, specifically collecting status information. Cameras allow 
documentation of what species is predating least tern chicks. 

Nesting Deterrence through Habitat Modification and Harassment 

� Sand hummocks or other substrate modification may occur in the Green Beach lanes prior to the 
breeding season to discourage nesting there. If necessary, sand hummocks or other substrate 
modification may be considered for other lanes, in a manner that is compatible with military 
training requirements.  

Continued Site Preparation for Maintaining Nest Site Suitability 

� Site preparation, in accordance with the USFWS’s BO on the MAT Development Program (1980-
BO 1-1-80-F-18; 1983-BO 1-1-82-F-123 Navy’s LAMPS MKIII facilities development program) 
and the California least tern MOUs, is performed on North and South Delta Beach and NASNI. 
Continued maintenance of these sites offsets the effects of previous construction projects and 
associated loss of habitat at NASNI as well as some of the effects of the current Proposed Action. 
Site preparation includes grading or mowing to remove annual plant growth, inspection, 
replacement or reinstallation of the site grid poles and of chick barriers around the site perimeter, 
use of tern decoys, and placement of chick shelters throughout the nesting colony. 

� Sand enhancement of nesting sites occurs as feasible. 
� Although site preparation was discontinued on all NASNI alternate nest sites in the past, it will 

continue at the current alternate nest site north of Weapons as an experiment in the event that the 
MAT site needs to be moved. 

� In order to provide nesting cover for chicks, minimize invasive weeds, and protect rare plants, the 
locations of coastal woolly-heads (Nemacaulis denudata), and Nuttall’s lotus (Lotus nuttallianus), 
are marked for avoidance prior to grading or herbicide use. Coast woolly-heads and Nuttall’s 
lotus are indicators of a healthy, natural habitat that is conducive to nesting by providing a mosaic 
of vegetation for chick shelter and escape cover. 

� No kelp or other natural marine vegetation that collects on beach tidal areas is removed from the 
oceanside beaches of SSTC-N or SSTC-S. Kelp is managed at YMCA Camp Surf by relocating it 
to areas where it does not provide an unsafe environment for children. Marine vegetation at 
YMCA Camp Surf is not buried, but left on the surface for use as forage material by plovers. 

� Mowing is practiced at NASNI airfield to maintain a habitat condition that is not preferred by 
nesting birds, in order to deter bird-related airstrikes. Areas within and adjacent to the airfield are 
mowed when 25 percent of the vegetation reaches eight inches or higher as measured from the 
soil. The mowing schedule is coordinated with the NBC Botanist and Wildlife Biologist. 

� Regular beach cleanup in targeted areas will continue. 

Nest Substrate Enhancement 

� In order to provide suitable nesting substrate that does not foster weed invasion that may harm 
nesting or fledging success, the Navy treats invasive exotic plants. Since iceplant can help dune 
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stabilization and its removal can be expensive, some iceplant may be left in place. This iceplant 
may be subsequently removed when money is available for natives to be planted at the site. 

� Substrate enhancement of nesting sites occurs as opportunities arise with available sand or dredge 
spoil.  

Signage and Education 

� Signs have been positioned every 500 feet on the sand road that parallels SR-75. They inform the 
public of the need to avoid marked areas that designate nesting locations of snowy plovers or 
least terns on the beach. 

� Signs are also placed at South Delta such as the large sign informing about least terns. Most 
plover areas also include a sign to explain the blue stakes. 

� Signs are occasionally provided by State Parks to help with managing trespassers at Orange 
Beach and north of SSTC-S. 

� An interpretive sign on least terns and snowy plovers is in development for the bike trail near 
South Delta Beach. 

Recreational Use Restriction 

� The Navy works to eliminate recreational or casual use of the beaches by military personnel and 
their dependents who live in the Naval housing that is across SR-75 from Blue 2, Orange 1, and 
Orange 2. An annual letter is sent out to educate military housing residents about recreational use 
restrictions. In addition, the Navy works to eliminate nonmilitary civilian use of nesting beaches 
through security patrols and guards. Signage, fencing, public awareness campaigns, and/or 
enforcement are all necessary to achieve successful control. 

Rearing of Collected Eggs, Injured, and Sick Individuals 

� All injured or sick individuals are taken to a wildlife rehabilitation center, such as Project 
Wildlife, for rehabilitation. 

� If needed, least tern eggs that have been collected are provided to Project Wildlife or Sea World, 
as appropriate, for hatching and rearing. Terns were reared in captivity in 2002 and 2003 after the 
eggs were collected to discourage nesting on the operational beaches. The least tern chicks 
proved very difficult to raise, whereas snowy plover chicks, which are precocial, are easier to 
raise. Tern survival after rehabilitation proved to be minimal if at all. All chicks are released in 
areas approved by the Navy with guaranteed predator management. 

� The success of reared western snowy plovers as adults is tracked and evaluated to develop more 
effective rearing methods, with a few releases that were preliminarily successful. 

Western Snowy Plover Health Study  

� Due to an unknown cause of mortality in adult snowy plovers in and around San Diego Bay that 
began in 2005, the Navy supports studies and efforts by the USFWS to determine the cause of the 
mortality.  

Monitoring for Effects and Adaptive Management 

� California least terns and western snowy plovers are monitored for incidental take at all San 
Diego Bay NBC training locations. The Navy prepares an end-of-the-year report that documents, 
at a minimum, the location of nests collected, number of nests/eggs collected, the hatch date of 
each egg collected, the unique band combination given each captive-reared chick, the 
approximate fledgling date and the release date/location of each fledgling, and suggestions to 
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improve the efficacy of this process if used in future years. This information is necessary to 
assess the amount of incidental take, and the effectiveness of using this approach to minimize 
impacts. 

� Biological monitoring of the least tern and the snowy plover during the breeding season is 
performed by qualified and USFWS-permitted experts at all nesting sites. The general schedule 
for monitoring is provided below but is modified based on findings in the field and/or operational 
requirements.  

o NAB Ocean Beach: Monitoring for least terns and snowy plovers is conducted three to 
four days each week from March 1 to April 15, five to six days per week from April 15 to 
August 1, and three to four days per week from August 1 to August 31. 

o NAB North and South Delta Beach: Monitoring for least terns and snowy plovers is 
conducted three days a week from April 15 to April 30, four to five days a week from 
April 30 to July 31, and three days a week from July 31 to August 31.  

o Monitoring for snowy plover occurs one day per week from September through February. 
o Monitoring at SSTC South for snowy plovers is conducted one to three days a week from 

March 1 to mid-September (and one day per week during the winter).  
� Banding of least tern and snowy plover adults and chicks is done in conjunction with monitoring 

of nests at NASNI, SSTC-N and SSTC-S. Due to the large number of nests that must be 
monitored and the number of quality bands received from the USFWS, not all adults or chicks are 
banded. Any least tern or snowy plover nest relocations are reported to the USFWS Carlsbad 
Field Office. Semi-monthly and annual reports are provided to the USFWS. 

� A California least tern foraging study was conducted in 2009 to examine foraging patterns to 
evaluate if certain areas have higher foraging value than others. This study report is currently 
under preparation. 

Light-Footed Clapper Rail Management 
Since the light-footed clapper rail is listed as federally endangered, formal consultation with the USFWS 
under Section 7 of the ESA is required prior to any potential impacts to this species. The Navy currently 
does not conduct training activities at the location where this species may breed, which is leased to the 
City of Coronado for the South Bay Marine Biological Study Area. Periodic surveys are conducted to 
determine species presence and breeding status, and natural resources-related activities are possible at this 
location. 

Management of the clapper rail is addressed in the NBC INRMP with a program at NOLF Imperial Beach 
driving the management of this species at SSTC-S. The NOLF Imperial Beach program was established 
in 1992 through an MOU between the U.S. Navy and the USFWS. The focus of management is a little 
over 600 acres of the south and west NOLF Imperial Beach property that is managed as part of the 
Tijuana River National Estuarine Research Reserve and TSNWR. The MOU is reviewed for renewal 
every five years. 

The NBC INRMP identifies three primary approaches for protecting the light-footed clapper rail: 

1. Develop and participate with other agencies in a regional approach and formal agreements for 
conserving salt marsh across the species’ range in the context of local land use requirements;  

2. Protect cordgrass sites from erosion; and  
3. Improve nesting and foraging opportunities when habitat restoration or creation projects are 

undertaken. The Navy has participated as a partner in the light-footed clapper rail captive 
propagation program at the Sweetwater Marsh NWR (USFWS 2006). 
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3.12.1.5.4 Management of Birds of Conservation Concern and Heron Nesting Trees 
The following species are special status birds that have received management attention in previous NEPA 
documents because of their occurrence in the action area.  

Heron Management 
The U.S. Navy has been managing herons at nesting sites on NASNI and NAB Coronado. At NASNI, 
colonies of great blue herons (Ardea herodias), black-crowned night herons, little blue herons (Egretta
caerulea), and snowy egrets (Egretta thula) nest annually at a half dozen locations. Heron surveys of 
Naval Base Coronado, Naval Base Point Loma, and Naval Base San Diego were most recently conducted 
in 2008. . 

As part of the mitigation for the berthing of a Nimitz Class Aircraft Carrier, the U.S. Navy committed to 
five-year monitoring of the heron populations on NAS North Island from 1996 to 2001, construction of 
Heron Park as an alternate nesting site to replace the main nesting site lost to construction associated with 
preparations for the carrier, and development of a heron management plan. The management plan is 
currently being developed. The U.S. Navy established "Heron Park" (NASNI) as a dedicated, protected 
safe nesting site. Ten new trees were planted interspersed with existing ones, and four platforms were 
erected as interim nesting structures while the new trees matured. This is a result of an EIS and ROD for 
locating the nuclear carrier (CVN I) in 1995 and addressed the removal of nesting trees (Torrey pines and 
eucalyptus). The attempt to attract herons to Heron Park has not yet been successful. The Navy is 
currently looking at ways to enhance the area through the Metro Heron Management Plan, which is in 
development by the U.S. Army Engineer Research and Development Center. 

California Brown Pelican Management 
No BO currently addresses incidental take of the California brown pelican because no impacts were 
anticipated during previous consultations. However, the California brown pelican benefits from the 
management of construction-related noise and turbidity addressed in the MOU on in-water construction. 
The MOU primarily addresses protection of California least terns, but also benefits the pelican because in 
subtidal habitats, turbidity plumes created during dredging in the upper water layers (to about 18 inches 
deep) are contained by silt curtains or otherwise mitigated. In addition, noise created during construction 
or maintenance activities such as pile driving is managed during periods when these species are foraging 
due to the potential effect of noise on fish forage (US DoN and USFWS 2004). 

In addition to these construction-related measures, the employment of pyrotechnics to frighten birds from 
the NASNI airfield (a BASH concern) are not used at any shoreline being utilized by California brown 
pelicans. A letter from the USFWS to the Navy Natural Resources Office Director (19 October 2001 
FWS-SDG-2321.1) authorizes the use of pyrotechnics at the NASNI airfield to discourage waterfowl, 
shorebirds, and seagulls from loafing or roosting around the airfield and the placement of a wire grid over 
ponded waters at the NASNI golf course. The letter concurred with the Navy’s position that these 
measures are not considered “take” of a federally listed species such as the brown pelican or least tern. 
Pyrotechnics remain prohibited adjacent to the MAT site, the western beach areas south of Zuniga Point, 
or the immediate shoreline areas of NASNI when these areas are used by federally listed species. 
Individuals responsible for using pyrotechnics must be able to identify California brown pelicans and 
least terns by sight. 

Burrowing Owl Management 
The western burrowing owl is a federal species of concern, USFWS bird of conservation concern, and 
CDFG species of special concern. Western burrowing owls are commonly observed on NASNI. The 
NASNI owls have been monitored by the Navy for many years (see Figure 3.11-4), and their numbers are 
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known to be declining, as they have been in many coastal areas across the state. Surveys have been 
conducted since 1989, with numbers varying from about eight to 30 pairs (Garcia and Conway 2007; 
Table 3.12-7). Map 3.11-4 in the previous chapter indicates burrowing owl locations in 2005-2007 on 
NASNI. 

Table 3.12-7: NASNI Burrowing Owl Data 

Year NASNI Burrowing Owl Estimate 
pairs nests 

1989 - 14 
1990 14 13 
1991 17 - 
1992 26 - 
1993 27 - 
1994 - - 
1995 - 28-31 
1996 - - 
1997 - - 
1998 - - 
1999 11.5 13 
2000 - - 
2001 - 8 
2002 6 12 
2003 6 8 
2004 4-8 14-16 
2005 4-7 10 
2006 4-7 (7 unpaired) 12 

NOTE: Blank cells indicate lack of available data 

As a result of impacts to burrowing owls during the 1995 construction of berthing for a new nuclear 
carrier (CVN I, MILCON P-700) a number of measures were implemented as documented in the EIS 
ROD and subsequent correspondence between USFWS and the U.S. Navy. Burrowing owls were 
relocated as necessary. All burrows within the eelgrass mitigation site, before it was excavated, west of 
Moffet Road were examined for occupancy by burrowing owls or California ground squirrels 
(Spermophilus beecheyi) prior to mitigation work. Burrowing owls were discouraged from using this area. 
Twenty-five artificial burrows were constructed in the open space south of Taxiway 9 and north of Rogers 
Road to provide an alternate site for owls to occupy. Burrowing owl management areas at NASNI were 
identified north of Rogers Road (Site C in Figure 3.12-13). Activities and construction that negatively 
affect burrowing owls are prohibited within these areas. The area is excluded from future development 
and parking, unless discussion with the USFWS is reinitiated. 
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Figure 3.12-13: Letter Designations for Burrowing Owl Management Areas on NASNI 

Other burrowing owl management areas (including sites E and F in the EIS) are historical nesting 
locations and are identified as set-aside areas where wildlife and their associated habitats are formally 
recognized as a land use priority. Due to potential conflicts with species protected under the ESA at sites 
E and F, no artificial burrows were constructed to assist or encourage owl nesting. Also, owls may be 
moved or discouraged from nesting in certain areas if they are determined to be preying on species 
protected under the ESA. Ground maintenance schedules for some areas may be altered to benefit nesting 
shorebirds and not owls, and ground squirrels may be controlled, if the control of rodents is determined to 
benefit federally listed species. 

In supporting the Coastal Consistency Determination on the Navy Lodge Expansion at NASNI (15 
December 2005), which addresses impacts to the Site C set-aside area from the construction of the 
Morale, Welfare, and Recreation cottages, the Navy committed to providing nest boxes in an area on the 
approach end of Runway 29 between golf course holes 16 and 17. While there has been no documented 
conflict between burrowing owls and the western snowy plover, the owl mitigation area (described above) 
was established where any potential conflict between plovers and terns would be minimized to the 
greatest extent possible. Owls are sometimes excluded from establishing a nest in areas of potential 
conflict. Since burrowing owls utilize burrows created by ground squirrels, these mammals are managed 
to benefit the owl where they are co-located, such as by controlling the use of rodenticides in the vicinity. 

A burrowing owl management plan is in progress by the University of Arizona (in draft as of November 
2009, and owl monitoring (including burrow marking) continues every year based on funding availability. 
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Mowing in areas of potential burrowing owl habitat continues on a regular basis as occurred in the mid-
1990s so that vegetation never exceeds four inches. 

The following procedures are common to all burrowing owl management areas:  

� Small signs are placed next to each active burrow to identify the site as a nest and restrict any 
potentially harmful activities. 

� The use of rodenticides, insecticides, and pesticides is forbidden. The use of pesticides that may 
affect ground squirrels in burrowing owl habitat is explicitly restricted in the NBC INRMP. 

� Surveys are conducted during the breeding and nonbreeding seasons. Burrows are examined for 
condition and predation on sensitive species. Adults, and any relocated juveniles, are banded 
during breeding season surveys using USFWS leg bands. Winter surveys are conducted to 
measure productivity of each site. Artificial burrows have been installed in recent years. 

� Burrowing owls and their habitat are managed to encourage successful breeding and 
sustainability with the goal of supporting a minimum number of nesting pairs.  

� All active burrows are marked with standard markers to ensure that burrows are not destroyed by 
maintenance activities (e.g., mowing, pest management, and golf course maintenance). 

� Beneficial mowing continues each year to allow for the success of burrowing owl foraging. 
Mowing contracts include language to avoid burrow markers. 

� Ground squirrels are managed to benefit burrowing owls. Burrowing owls use burrows created by 
ground squirrels. Ground squirrel control is done in areas where the ground squirrels increase the 
BASH risk or negatively affect other essential operations. Golf Course management and 
maintenance personnel avoid using pesticides/herbicides and ground squirrels are not removed in 
areas that support burrowing owls. To sustain ground squirrel populations, no rodent control is 
conducted unless mandated by an outbreak of disease or the rodents are negatively impacting a 
listed species. Squirrel burrows are never filled, buried, or gassed without consulting the NBC 
Wildlife Biologist. 

� Areas that support burrowing owls as well as current nesting areas and/or nesting areas from the 
previous year are considered mitigation sites, excluding areas on the Golf Course north of 
Sherman Road. 

� Burrowing owls that are documented predators of the federally listed California least tern and 
western snowy plover are removed or managed in a manner that eliminates their impact on the 
listed birds (e.g. covered with a flight cage). 

American Peregrine Falcon Management 
Peregrine falcons are known predators of the chicks of California least terns. To date, the Navy has not 
received concurrence to add the peregrine falcon to the Predator Control Take Permit to trap and remove 
from nesting colonies. However, in cooperation with USFWS Refuges, the falcons are removed and 
relocated if necessary from Navy California least tern nesting sites, as described in the 2005 Training BO 
(FWS-SDG-3452.3 10 March 2005), under the USFWS take permit. 

3.12.2 Environmental Consequences 
This section presents the analysis of potential impacts to avian resources as a result of implementation of 
the project alternatives, including the No Action Alternative. There are 78 existing training activities 
included in the alternatives, including 11 that are new to the ROI under the action alternatives. 
Implementation of either of the action alternatives will result in an increase in the number of training 
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activities that are conducted. The primary difference between the action alternatives is a change in 
training lane access; such that all SSTC-N surfside beach training beaches would be available for use, 
regardless of time of year under Alternative 2, while available on a contingent basis under Alternative 1. 
Therefore, any impacts associated with Alternative 2, while being similar to those for Alternative 1, 
would be dispersed across a larger area due to reduced training area restrictions. 

The types of training activities that could affect birds include activities on land, water, and in the air. 
Waterbirds and shorebirds that regularly forage offshore or in the San Diego Bay could be affected by 
water activities while birds that primarily use the shoreline environment for nesting, feeding, or roosting 
could be affected by activities on land. Activities in the air could affect all bird species. Because birds are 
so widespread in the ROI, almost every training activity has the potential to affect them.  

Training activities in the alternatives were divided into component activities which occur in a defined 
manner and space and can therefore be assessed for their impact on the environment. Each of these 
activities may be found in common among multiple training activities, and the increase in training activity 
tempo between the No Action Alternative and Alternatives 1 and 2 was assessed for its associated 
increase to the activities contained within. The activities defined for this analysis are: air activities, marine 
vessel activities, underwater detonations, and amphibious and beach activities including: vehicle use, 
fluid transfer activities, foot traffic, pyrotechnics including simunitions and blanks, manual excavations, 
and activities in the inland area of SSTC-S. The activity descriptions below provide general information 
about how large a footprint on the beach or inland areas each activity normally requires. Also noted is the 
general location on the land where the activity takes place, which can determine how it could affect 
resources that are not evenly dispersed across the landscape. 

While the majority of the activities in the ROI have the potential to affect birds, several occur primarily 
indoors, or otherwise do not have much contact with avian species and are not analyzed in this document. 
These activities include Rappel and Fast Rope Training (Activity 35, see Table 2-1) that is conducted 
within the concrete fenced compound of NAB, portions of Breacher Training (Activity 31, see Table 2-1) 
which occur inside Bunker 99 and swimming activities, although any security vehicles that are part of 
swimming activities are still analyzed.  

Additionally, birds are known to sometimes consume plastic and other trash, or become entangled in it. 
The presence of trash is inevitably associated with human presence. Non-military trash and plastics will 
accumulate on training beaches through transport of these wastes by prevailing currents. Due to the 
controlled access of the public within the training areas and policing procedures of training areas, there 
will be less trash on SSTC than on neighboring beaches. While a slight but persistent effect from solid 
waste on birds is present, solid waste from military training activities is limited. Military training will not 
increase trash or plastics on the beach because trainees check the training areas for trash at the conclusion 
of each activity; this effect is not discussed further in this EIS. 

3.12.2.1 Approach to Analysis 
The activities that may affect avian resources are described below. Adverse effects to a federally listed 
species such as the California least tern and western snowy plover are discussed in terms of disturbance 
and potential lethal effects to individuals, and the impact of these effects on the overall population. These 
impacts, for each alternative, are discussed in Section 3.12.3, Federally Listed Species Impacts, at the 
conclusion of the alternatives discussion under Section 3.12.2, Environmental Consequences. 

The consequences of the proposed military readiness activities on non-federally listed migratory birds or 
on modification of their habitat are evaluated based on the criteria described in the final rule authorizing 
the DoD to take migratory birds during military readiness activities (50 CFR Part 21 28 February 2007). 
As mentioned previously (Section 3.12.1.1.1), military readiness activities are exempt from the take 
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prohibitions of the MBTA provided they do not result in a significant adverse effect on a population of a 
migratory bird species. An activity has a significant adverse effect if, over a reasonable period of time, it 
diminishes the capacity of a population of migratory bird species to maintain genetic diversity, to 
reproduce, and to function effectively in its native ecosystem. A population is defined as “a group of 
distinct, coexisting, same species, whose breeding site fidelity, migration routes, and wintering areas are 
temporally and spatially stable, sufficiently distinct geographically (at some point of the year), and 
adequately described so that the population can be effectively monitored to discern changes in its status.” 

For the purposes of this effects analysis, species population numbers are considered on the scale of San 
Diego Bay, of the SCB, or rangewide, within the ROI, as data is available (see Tables 3.12-5 and 3.12-6). 
Monitoring occurs at each of these scales (as described in the MBTA above; Section 3.12.1.5.1); 
however, the proportion of each population using the ROI varies widely by species. The criteria are 
considered in the context of whether any consequence of the activities affects sufficient numbers of 
individuals compared to the population as a whole (at all three scales), or sufficient habitat degradation or 
loss occurs, such that the activity “diminishes the capacity of a migratory bird species to maintain genetic 
diversity, to reproduce, and to function effectively in its native ecosystem.” 

A total of 210 distinct species covered by the MBTA are found within the ROI (species were recorded in 
recent Navy-Port bird surveys of San Diego Bay). Some of these species are also federally listed and/or 
state listed as threatened or endangered (see Table 3.12-5). Sixty are assigned a special status by resource 
agencies or organizations that monitor the condition and trend of bird populations (see Table 3.12-5).  

In each case, the area the individual activity encompasses and the value and type of habitat known to 
occur within the specific footprint are considered. Consequences to habitat are considered by whether 
they are substantial compared to habitat availability or scarcity, and whether the impacted bird species has 
a special sensitivity status as recognized by resource agencies. An effect is also evaluated as to the 
intensity, duration, or frequency of the activity such that the species may not return to its former 
abundance levels, or the loss of habitat or habitat value (based on disturbance) is considered permanent 
compared to background variation in these conditions. This is because most birds are very susceptible to 
human disturbance. Lights, noise, boats, the presence of people, free-running pets and feral animals may 
determine levels of bird use more than the biological suitability of the habitat. Abundance data from 
Tables 3.12-5 and 3.12-6 are used to support this assessment. Loss of habitat for those species that have a 
proportionally high dependency on the ROI’s natural resources is also considered adverse, even if the 
species is not assigned a special status. Examples are black brant, bufflehead, surf scoters, scaup, and 
ducks (see Tables 3.12-5 and 3.12-6). Habitat loss could be roosting, foraging, or breeding habitat. 
However, in every case of adverse effect, the criteria are not met unless such adverse consequences 
impact a population rather than individual birds. 

Whereas some baseline data exist for the relative abundance of waterbirds, seabirds, and shorebirds in 
both San Diego Bay and nearshore ocean waters (Tierra Data Inc. 2008), estimates for the absolute 
abundance of birds are few and usually site-specific, as well as insufficient for detecting abundance 
trends. Therefore, effects on birds are expressed in relative terms. 

The single species that is state listed and not federally listed, the Belding’s savannah sparrow, depends in 
large measure on pickleweed salt marsh, and these areas remain protected under all alternatives. 
Therefore, it is not considered further. Also, species that are assigned a special status but for which the 
ROI is of low importance compared to its distribution, range, or habitat preference, are not analyzed 
further. This includes all special status raptors (northern harrier, white-tailed kite, and Cooper’s hawk). 

All alternatives avoid effects in habitat protection areas such as the 40-acre lease to State Parks, the 
Biological Study Area under license to County Parks, and the Delta Beach North and Delta Beach South 
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training areas during the least tern and snowy plover nesting season. Also, training activity does not take 
place in mudflats or salt marshes because they are either in out-lease areas or they are not conducive to 
training. 

3.12.2.2 No Action Alternative 
The No Action Alternative maintains the baseline level and types of training. Environmental management 
measures are unchanged. It should be noted that while the current management system of beach lanes was 
developed for protecting the California least tern and western snowy plover from training activities during 
the nesting season, it carries ancillary benefit to other bird species. 

3.12.2.2.1 Air Activity 
Air activities consist of helicopter flights as well as Unmanned Aircraft System (UAS) takeoffs, landings, 
and activity practice. Under the No Action Alternative, there are 11 activities that involve aircraft training 
(Activities 4, 6, 7, 16, 25, 26, 29, 30, 35, 64 and 66, see Table 2-1). Many of the training activities that 
utilize helicopters do so over the open ocean environment; the helicopters are used for transport and 
dropping individuals off into the water, where they will either swim to shore or perform activities in the 
water. Helicopters may also drop individuals into the bayside drop zone. Helicopter landings are only 
proposed to occur during three types of activities and only at SSTC-S where they may land or hover over 
inland areas of SSTC-S to drop off or pick up personnel. Helicopter hovering over land typically occurs 
over SSTC-S inland areas. 

Kushlan (1979) compared short-term responses in wading birds (mainly Ardeids) upon exposure to a 
propeller-driven fixed-wing aircraft and a Bell 47G-2 helicopter. Only two colonies were studied. 
Although the data presented were insufficient to determine the degree to which different species were 
disturbed by the helicopter, the helicopter caused fewer disturbances than the fixed-wing aircraft. In all 
cases, birds that were disturbed and left their nests returned within five minutes. Possible previous 
experience of these birds with helicopters is not mentioned, nor the frequency, altitude, or duration of the 
flights. 

When occurring on the naturally disturbed (due to wave and wind action) beach environment, effects of 
landing and takeoff are temporary, short-duration, and minor. They are limited to sand blow and flushing 
of mobile birds that may be at the landing area. The habitat area available for fleeing, seeking refuge, or 
hiding is generally large in comparison to the footprint of the helicopter activity. SSTC-N is under 
training lane management during the avian breeding season, so lasting impacts to breeding birds are 
minimized. In the inland area of SSTC-S, birds could be startled and run or fly off. As pointed out by 
various researchers (for example, Bowles et al. 1991, U.S. Department of Interior [USDI] 1994), stress is 
not necessarily indicative of negative consequences to individual life histories or to populations. 
Researchers have documented a wide range of physiological and behavioral response with much 
variation, and anecdotal information about one animal’s response is not useful for drawing conclusions 
about that or other species. Overflights can induce physiological response in animals, such as increased 
heart rates, but whether or not such responses cause harm is unknown. Effects may be synergistic, as 
when combined with natural events such as harsh winters or water shortages (USDI 1994). The 
behavioral and physiological response of birds in the vicinity of overflights is also considered short-term 
and without lasting impact; however it is considered a moderate effect due to the fact that special status 
birds may be present during vulnerable life stages. This effect would be strongest for land birds at SSTC-
S where helicopter activity is more frequent. 

The effect of UAS activities would not be as much of a disturbance as helicopters. Migratory birds, 
including potentially nesting passerines at SSTC-S and the western snowy plover on the SSTC-S beach, 
may be disturbed by the presence of UASs overhead or the presence of a pilot on the ground. To test this, 
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UAS activities were observed at SSTC-S on May 5, 2006 by USFWS permitted biologists to record 
western snowy plover response and that of other avian species in the area. One smaller UAS flew over the 
inland area of SSTC-S only, and no reactions from any bird species were observed. A larger UAS flight at 
SSTC-S did circle over a plover nest. The flight continued with the UAS flying back and forth over the 
beach at varying altitudes, frequently flying directly over the plover nest. The plover continued incubating 
throughout the test including when the UAS came in to land back at inland SSTC-S. The plover did not 
appear at any time to respond to the presence of the UAS. Approximately 45 sanderlings were foraging or 
roosting on the beach in front of the plover nest and the beach gate and were visible from our observation 
point, as were 10 willets. These birds all showed no alteration in their behaviors in response to the UAS. 
A C17 crossed over the site and no change in behavior was observed in either the plover or the other 
shorebirds. A Cessna high-wing crossed over the site and the plover crouched slightly in response to this 
plane, apparently reacting to the noise and speed of the plane. Neither the foraging nor roosting 
sanderlings showed any evident response to the UAS. Gull-billed terns were present throughout the 
observation period, foraging along the beach and in the dunes with a minimum of 12 visible at one time. 
They moved constantly back and forth across SSTC-S between the ocean and San Diego Bay. No 
alteration in behavior was observed in the gull-billed terns in response to either UAS. 

Any effect of air activities are considered negligible to moderate, short term, and an effect on individuals 
of each migratory bird species rather than to any population.

3.12.2.2.2 Marine Vessels 
Marine vessel use in the ROI consists of small craft, power-driven surface craft, and water jet-driven 
craft. Small craft, usually under oar, are used by trainees to navigate in San Diego Bay and ocean waters, 
as well as for transportation to shore for training activities. Interactions between personnel/craft and birds, 
which are anticipated to be rare, such as swimming or activities that utilize only non-motorized Combat 
Raiding Rubber Crafts, are excluded from the action analysis. This is because potential interactions would 
be minimal to nonexistent due to the large area of available habitat, the small footprint of a swimmer or 
CRRC, and opportunity for birds to avoid these marine activities with minimal energy expenditure 
because of their slower speed (swimmers and craft under oar). Under the No Action Alternative, marine 
vessels both power-driven and under oar are utilized in 54 of the 78 training activities (Activities 1-6, 8-
16, 18, 20-26, 27-35, 37-46, 48, 49, 51-55, 60, 71, 73, 77, and 78, see Table 2-1). The effects of Elevated 
Causeway (ELCAS) activities on the shore environment are covered under Amphibious Actions in 
Section 3.12.2.2.4. 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 
approximately 11,500 vessel use events per year in the No Action Alternative (see Appendix C). 
Assuming use every day of the year equals 32 vessels using the ROI per day in varying activities. Power-
driven surface craft are used for a variety of purposes in the ROI. They are used in entirely water-based 
activities, where trainees practice navigation, mock boat attacks, and boarding drills. These craft are also 
used to transport people or equipment to shore for raids or activities, as safety support for swimmers 
during physical fitness training, and to transport marine mammals for training. Under the No Action 
Alternative, training activities involve propeller and jet driven surface craft of various size and speeds. 
Activities occur in both San Diego Bay and oceanside training lanes, including landing on beaches to 
varying degrees. The number and types of boats that beach is discussed in Section 3.7.3.2.1, (Marine 
Vessel Actions). 

An especially large marine vessel, the Landing Craft Air Cushion (LCAC), is used during four training 
events per year (Activity 27, see Table 2-1). They are scheduled to occur on any oceanside beach training 
area including lanes 1-14 and the Breakers Beach area of NASNI. An LCAC is a large, propeller-driven 
craft that uses fans to hover above the water. Its footprint includes its physical structure plus the area 
surrounding it, which is affected by the strong winds it produces. An LCAC beaches up near the crest of 
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the beach. It also indirectly affects birds by disturbing foraging resources such as invertebrates in the sand 
or in the wrack line. 

Waterfowl sensitized to boating disturbance will often flush (take flight suddenly) when a boat motor 
approaches within 0.6 mile or more (Kahl 1991). There is evidence that birds using an area for stopover 
resting and replenishment during migration are more vulnerable and susceptible to disturbance effects 
(Figley and Vandruff 1982). Migrating birds do not accustom themselves to boat movements as resident 
birds do (Figley and Vandruff 1982). Effects on foraging birds attempting to build energy reserves before 
continuing their migration can be significant enough at a physiologically vulnerable time to affect their 
productivity. A high level of disturbance can decrease the carrying capacity of an area to these birds 
(Dahlgren and Korschgen 1992). Disturbance by human activity can cause displacement, excess energy 
expenditure, disruption of feeding and nesting or roosting, and exposure of special status bird species to 
predation. 

In the waters of the SSTC and for elsewhere, few data are available to quantify the effect of boat traffic 
on birds. Furthermore, it is rarely possible to separate the relative importance of population fluctuation in 
the ROI. This is due to an array of disturbance factors: 

� Loss, fragmentation, and degradation of salt marsh, sandy beaches, mudflats, and upland 
transition habitats. 

� New introductions of native species not previously observed in the ROI due to expanded ranges, 
perhaps due to problems elsewhere. This has occurred with the black skimmer, elegant tern, and 
gull-billed tern. 

� Community level changes, such as the invasion of crows, as a result of continuing urbanization. 

� Loss of breeding grounds outside the ROI. 

� Effects from bioaccumulation. The brown pelican, peregrine falcon, and double-crested 
cormorant are all recovering from past effects of contaminant bioaccumulation, a process by 
which toxins build up in an organism over time because the substances are very slowly 
metabolized or excreted. Bonaparte’s gulls may be susceptible due to their proclivity for sewage 
outfalls. Birds migrating from southern latitudes may be more susceptible to this problem. 

� Over-harvesting of prey. Commercial fishing operations often crop 50 to 70 percent of fish 
production so that little is left for natural predators such as seabirds (Furness and Ainley 1984, 
cited in Baird 1993). While such harvesting does not occur in San Diego Bay itself, fishing 
offshore can affect forage fish abundance for fish that migrate into San Diego Bay or the San 
Diego Bay during their juvenile life stages. 

� Climatic cycles or change. 

Cywinski (2004) summarized the effects of motorized watercraft on waterfowl from the literature. When 
approached by powerboats or jet skis, waterfowl generally take flight, though the distance flushed and the 
amount of time spent in flight varies. Flushing can reduce feeding time, deplete energy resources, cause 
avoidance of prime feeding sites and decrease reproductive success. Boats also enable humans to enter 
remote areas such as small islands and wetlands that are essential foraging and breeding sites for 
waterfowl. Flushing increases the energy expenditure of waterfowl, which can be detrimental for 
migration and reproduction. The energy cost of flight is high, 12 times the basic metabolic rate of 
waterfowl (Ward and Andrews 1993). Therefore, waterfowl must increase their food intake to make up 
for the lost energy, which can be difficult when food supplies are limited (Ward and Andrews 1993). 
Cywinski (2004) also compared watercraft types in relation to disturbance of birds. Personal watercraft 
have the ability to operate at high speed in shallow areas, such as wetlands and near shorelines, where 
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waterfowl feed and breed. They produce a large vertical and horizontal spray due to their deep-V hull 
(Rodgers and Schwikert 2002). Rodgers and Schwikert (2002) studied 23 species of waterfowl on the east 
and west coasts of Florida and observed that the great blue heron flushed farther when approached by 
personal watercraft than by boat, while little blue heron, willet, and osprey exhibited larger flush distances 
in response to the outboard powered boat (Rodgers and Schwikert 2002). A study by Havera et al. (1992) 
showed waterfowl took flight in response to hunting and fishing craft, while few flushed because of 
barges. Korschgen et al. (1985) found that birds were more sensitive to boats with outboard motors. In a 
study of management options to reduce boat disturbance on the foraging seabird black guillemots 
(Cepphus grylle) in Canada (Ronconi and St. Clair 2002), it was found that smaller boats had more 
tendency to flush than medium ones. The black guillemot is considered particularly sensitive to flushing 
because it forages close to its breeding colony. 

Because of shallow, relatively calm water bayside and the proximity of shoreline habitats, as well as the 
absence of a dredged boat channel, shorebirds and waterbirds are relatively abundant in these training 
areas (see Figures 3.12-1 and 3.12-2). This abundance is concentrated in the period between late fall and 
early spring due to use of these areas by Pacific Flyway migratory birds. Water jet driven craft under the 
No Action Alternative do not precluded use of the area, but are likely to have some non-measurable effect 
on waterbird and shorebird energy expenditure. Because of the size of San Diego Bay compared to boat 
traffic patterns and the adjacency of the South San Diego Bay NWR for birds to take refuge, any 
temporarily displaced birds have ample opportunity to land elsewhere. Overall, the use of small boats is 
lower in the training lanes compared to areas of north San Diego Bay and south San Diego Bay (U.S. 
Navy 2000). 

Actual vessel use is not evenly distributed in the water nor seasonally through the year; neither is bird use. 
Some of this partitioning results in a reduced potential for impacts on birds. For instance, marine vessels 
tend to avoid mudflats and adjacent marshes because these areas are shallow, liable to entrap their vessels, 
and generally difficult to beach in. These are locations of concentrated bird activity because they are 
food-rich; thus much of the potential for vessel-bird interaction is avoided. In contrast, marinas and docks 
tend to be avoided by birds while vessel activity is concentrated there. Avian survey data show, for 
example, relatively low waterbird and shorebird densities at Coronado Cays and other marinas (see 
Figures 3.12-1 and 3.12-2; Tierra Data Inc. 2008). 

Flushing of birds is expected to be greatest with jet-driven, fast-moving, agile vessels, like jet skis. Most 
of the vessels used during training are large and slow moving. While much of the potential interaction 
between birds and marine vessels is naturally avoided by use preferences as described above, there may 
be an effect during the winter period when avian use of the SSTC waters is concentrated and the migrants 
are more vulnerable because of their need to rest. Due to a large area of available habitat in proportion to 
the area of interface between vessels and birds, this effect is considered short-term. While such flushing 
or other effects of marine vessels on individual birds may occur, none of these temporary effects are 
expected to have an adverse effect on migratory birds at the population level, as the temporarily displaced 
birds have ample space to land elsewhere. 

3.12.2.2.3 Underwater Detonations 
Underwater detonations that take place under the No Action Alternative are detailed in Section 3.7.2.2.2 
of Marine Biological Resources (see Table 3.7-9). All detonations would occur in the oceanside training 
lanes within designated boat lanes 1 to 14. Detonations would occur in water ranging in depth from 6 to 
72 feet, depending on the activity. Concern about potential animal mortality associated with the use of 
underwater explosives led military researchers to develop mathematical and computer models that predict 
safe ranges for birds and other animals from explosions of various sizes (e.g. Yelverton et al. 1973; 
Goertner 1994). A concern in the SSTC ROI is for diving waterbirds, since they can spend several 
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minutes under water. Examples are grebes that winter along the coast line and may spend six minutes 
under water, or loons that can dive to depths of 75 meters for periods up to eight minutes at a time to 
forage for fish (Gill 1995).  

Seabirds transiting through the area or performing brief diving behaviors may be affected by a short-term, 
transitory alarm or startle response while in the area. Shorebirds scavenge the shoreline primarily by 
wading, so they would not be directly exposed to the blast unless in flight. 

The rapid rise time of the shock wave resulting from detonation of high explosives causes most of the 
tissue and organ damage in avian species. Mortality correlates better with impulse, measured in units of 
pressure-time, than with other blast parameters (Yelverton 1981). Injury or mortality to waterbirds due to 
underwater detonation occurs in a non-linear fashion with distance from the blast, and is complicated by 
bottom substrate, the position of the animal in relation to the blast, and the weight of the charge. Birds 
diving at depth would receive a larger impulse than at the surface of the water. A bird diving over a hard 
surface would receive a greater impulse than it would in open water (Yelverton et al. 1973, Yelverton 
1981). Bottom reflection can also be enhanced if it is focused by bottom terrain. Yelverton et al. (1973) 
conducted tests to determine the far-field underwater blast effects on birds, using a test pond facility and 
explosive charges weighing up to eight pounds and detonated at ten feet of depth. Ducks were tested on 
the water surface and at two-foot depths. Underwater blast criteria were developed which correspond to 
safe and damaging impulse levels for birds along with curves relating the impulse criteria as a function of 
range and charge weight. 

Table 3.12-8 presents the mortality data for rouen and mallard ducks tested at two-foot depths at ranges 
between 23 and 36 feet. Some survived at 31 and 33 feet. A probit analysis was run on the data relating 
mortality in probit units to the log impulse measured at two-foot depths. The equation below gives the 
probit mortality curve with its 95 percent confidence limits: 

Y = -37.516 / 25.767 log10X 

where Y is the percent mortality in probit units, X is the impulse in psi-ms (pound per square inches-
milliseconds), and –37.516 and 25.767 are the intercept and slope constants, respectively. The impulse 
associated with the 95 percent confidence limits for 1 percent mortality (Lethal Dose [LD]1) was 36.3 
(28.0 to 39.1) psi-ms and the LD50 (50 percent mortality) was 44.7 (42.8 to 47.8) psi-ms. 

Table 3.12-9 presents mortality data for ducks exposed at the water surface. Death occurred at slant 
ranges of 13 and 14 feet from the 8-pound charges but not at 15 to 21 feet. The impulses at 13 and 14 feet 
were on the order of 129, 148, and 173 psi-ms. That high impulse levels were necessary to kill ducks on 
the surface probably was due to the fact that the birds were partly out of the water. Since the lungs of the 
birds were located dorsally along the vertebrae, these target organs were mostly above the water line. All 
of the ducks that died from the blast two feet underwater primarily had extensive pulmonary hemorrhage, 
ruptured livers, and ruptured kidneys. The ducks placed on the water surface had similar injuries except 
for the lack of kidney damage. Eardrum rupture was also evident. 
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Table 3.12-8: Explosive Exposures and Mortality of Ducks 

Mortality for Ducks at 2-foot Depths 

Slant Range, feet. 
Peak Pressure, psi 
(Impulse, psi-ms) 

[Cut-Off Time, ms] 

Mortality 

r/na Percent 

23 
558 

(70.9) 
[0.361] 

3/3 100 

27 
455 

(55.3) 
[0.314] 

3/3 100 

28 
441 

(51.7) 
[0.293] 

3/3 100 

31 
402 

(46.1) 
[0.277] 

6/9 67 

31-32 
396 

(43.3) 
[0.261] 

3/12 25 

33 
363 

(39.9) 
[0.252] 

2/12 17 

36 
333 

(35.6) 
[0.236] 

0/0 0 

a r/n = the number killed over the number tested. All charges were 1 pound. 
Source: Yelverton 1981

Table 3.12-9: Mortality and Injuries for Ducks on the Water Surface 

Charge 
Weight, 
pounds 

Range, feet 
Slant/Horizontal 

Peak 
Pressure, 

psi 

Impulse, 
psi-ms 

Cut-
Off 

Time, 
ms 

Effect Lung 
Hemorrhage 

Air 
Sacs 

Liver 
Rupture

8.0 13.0/8.6 2484 172 0.095 Deatha Extensive Ruptured Extensive 
8.0 14.0/10.0 2007 148 0.093 Deatha Extensive Ruptured Extensive 
8.0 13.0/8.6 2335 148 0.079 Survived Slight Intact Extensive 
8.0 14.0/10.0 2152 129 0.074 Death Extensive Ruptured Extensive 
8.0 15.0/11.4 1995 114 0.069 Survived Extensive Ruptured Extensive 
8.0 15.0/11.4 1753 100 0.073 Surviveda Extensive Ruptured Extensive 
8.0 17.0/14.0 1813 95 0.064 Surviveda Slight Ruptured Slight 
1.0 9.8/1.0 1495 94 0.105 Survived Extensive Ruptured Extensive 
1.0 10.0/2.3 1454 90 0.103 Survived Extensive Intact Extensive 
1.0 11.0/5.1 1309 77 0.094 Survived Extensive Intact Slight 
8.0 19.0/16.3 1383 77 0.067 Surviveda Slight Intact Slight 
1.0 12.0/7.0 1189 67 0.086 Survived Slight Intact Slight 
1.0 14.8/11.2 931 46 0.09 Survived Slight Intact Slight 
8.0 21.0/18.6 1153 42 0.047 Surviveda None Intact Slight 
1.0 17.9/15.0 762 34 0.058 Survived None Intact None 

a Mallard ducks, the others were Rouens. 
Blast parameters measured at 0.25-feet depths. 
Source: Yelverton 1981 
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For birds diving under the water, the 1 percent mortality threshold (LD1) was 36 psi-ms (Table 3.12-10). 
Most of the birds that survive this impulse level would appear unhurt, but in fact sustained moderately-
severe internal injuries from which they could recover on their own. At higher impulses, the mortality rate 
climbs sharply as does the severity of injury. At impulses below the LD1 range, the severity and incidence 
of blast injuries is expected to rapidly decrease. At 20 psi-ms, there would be slight lung injury in half the 
cases and about a 50 percent probability of eardrum rupture. An impulse of 10 psi-ms resulted in little or 
no injury, and no eardrum rupture. A no-effect or safe impulse was 6 psi-ms. 

Table 3.12-10: Underwater-Blast Criteria for Birds Diving Beneath the Water Surface  

Impulse 
(psi-ms) Criteria 

45 50 percent mortality. Survivors seriously injured and might not survive on their own. 
36 Mortality threshold (LD1). Most survivors; moderate blast injuries and should survive on their own. 
20 No mortality. Slight blast injuries and a low probability of eardrum rupture. 
10 Low probability of trivial lung injuries and no eardrum rupture. 
5 Safe level. No injuries. 

Source: Yelverton 1981 

Birds on the surface were relatively unaffected by underwater explosions because the location of their 
vulnerable organs puts them at least partially above the water line. Consequently, separate criteria are 
used (Table 3.12-11), considering impulses occurring at a three-inch depth. The mortality threshold was 
on the order of 100 to 120 psi-ms. A safe impulse for birds on the water surface was taken to be 30 psi-
ms. 

Table 3.12-11: Underwater-Blast Criteria for Birds Diving on the Water Surface 

Impulse, 
(psi-ms) Criteria 

130-150 50 percent mortality. Survivors seriously injured and might not survive on their own. 
100-120 Mortality threshold (LD1). Most survivors; moderate blast injuries and should survive on their own. 
40-60 No mortality. Slight blast injuries. 

30 Safe level. No injuries. 
Source: Yelverton 1981 
 

According to Yelverton (1973), the safe impulse distance for birds, for all practical purposes, can be the 
same as that for diving mammals. That is, birds must be closer to the blast to sustain injury. Without a 
means to avoid blast impacts to diving birds, there is a potential for mortality due to injuries from these 
detonations. Transiting seabirds or those resting on the water may be startled and also experience 
concussive injury, although they do not spend as much time under water as waterbirds, or species such as 
cormorants. 

The Navy has conducted empirical tests and modeling to determine appropriate buffers for underwater 
detonations (Section 3.9.2.4.2). Model results show that 31 psi-ms (which is more conservative than the 
36 psi-ms underwater bird mortality threshold) translates into a maximum safety buffer radius of 240 feet 
(largest detonation and most extreme environmental conditions) in shallow water. With these modeled 
results, underwater detonation protective measures were developed to establish a safety buffer zone 
around each detonation point (Section 3.9.2.8.1) that is protective of marine mammals, sea turtles and 
birds. The buffer is 1,200 feet for detonations occurring in zero to four fathoms of water and 1,500 feet 
for detonations in four to 12 fathoms of water. Buffer zones were established based on marine mammal 
thresholds, but are also protective of birds. Two observers with binoculars and small craft survey the 
detonation area and buffer zone for birds. If flocks of birds or diving birds are sighted within the buffer 
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zone or moving towards it, activities are suspended until the birds voluntarily leave the area. Immediately 
following the detonation, visual monitoring for birds within the buffer zone takes place for 30 minutes. 
Observations are made for animals with signs of injury; injured animals are reported to the NRSW 
Environmental Director and the Pacific Fleet (PACFLT) Environmental Office. The radius of the area 
searched is guided by that necessary for marine mammals and sea turtles; this is sufficient for diving 
birds. In this way potential effects to birds are minimized. 

With these protective measures and distances, potential injury and mortality to birds due to underwater 
detonations are minimized. There remains the possibility of occasional injury or mortality for individual 
birds or bird flocks that are missed by the observer or enter the area after the time visual scanning is 
complete but before the detonation takes place. If trivial injury were to occur, these adverse effects would 
be to individual birds and not at the level that a population of migratory birds would be affected. 

3.12.2.2.4 Amphibious and Beach Activities 
Training activities encompassed in this section include amphibious beach activities. Amphibious 
activities include the use of amphibious vehicles (Amphibious Assault Vehicle [AAV] / Expeditionary 
Fighting Vehicle [EFVs], and Lighter, Amphibious, Resupply, Cargo 5-ton [LARC Vs]) and 
causeway/ELCAS training. Beach activities included in this analysis are fluid transfer activities, vehicle 
use, foot traffic, pyrotechnics including simunitions and blanks, and manual excavations. Training 
activities include the use of training areas within both San Diego Bay and the nearshore ocean 
environment. 

Amphibious Activities 
Amphibious activities include amphibious vehicles such as AAV/EFVs, LCAC, and LARC Vs as well as 
impacts from floating causeway and ELCAS activities. It also includes amphibious offloading of 
equipment (Activity 49, see Table 2-1). Also included is pile driving associated with ELCAS (Activity 
42, see Table 2-1). Finally, these activities sometimes involve the use of bulldozers on the beach for 
floating pier assemblage, excavating for Causeway Pier Insertion and Retraction, Landing Craft Utility 
(LCU) / Landing Craft Mechanized (LCM) Beaching, LCU/LCM Towing/Being Towed, or for insertion 
of the elevated causeway (Activities 41, 42, 45, and 46, see Table 2-1). 

The LCAC approaches the sandy beach and disperses much in its path through wind and direct impact. 
The safety zone for humans around an LCAC is a 50-yard radius. Sand can be blown 10 to 20 yards at 
high velocity from around the bottom of the air cushion skirt.  

Other amphibious vehicles in the ROI include AAV/EFVs and LARCs and are covered under Beach 
Activities/Vehicle Use below, because their impact is similar to large terrestrial rather than amphibious 
vehicles. ELCAS and Causeway beaching and associated activities involve accessing beach areas through 
the surf zone using floating and land-based heavy equipment. Construction of floating causeways and 
ELCAS requires movement of sand and heavy equipment to level the sand where the causeway is planned 
for construction and prepare it for pile driving and/or anchoring. ELCASs are installed on piles driven 
into the bottom. The floating causeway is inserted into a notch excavated on the beach and offshore 
sections remain floating. ELCAS and Causeway activities occur primarily on SSTC-N oceanside boat and 
beach lanes, and in the bayside Bravo Beach training lane. These training activities could occur on the 
SSTC-N oceanside training lanes as well as in the designated training lane within Bravo Beach during 
three separate training activities (41, 42 and 49, see Table 2-1) annually under the No Action Alternative, 
for a total of 12 training events. 

Potential effects on birds due to amphibious activities include flushing on the water and on the beach of 
individuals or flocks of birds, and short-term and temporary disruption of foraging or roosting activity. 
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Habitat for foraging or roosting may be temporarily unavailable due to occupation of the amphibious 
landing area and associated activities on the nearby beach. The footprint are typically small (the vehicle 
itself plus a small buffer) or but on some infrequent activities could occupy a large portion of one or two 
trainings. Many of the amphibious activities do not impact nesting birds, since nesting birds are typically 
well above the high tide line (covered below under Beach Activities) and many amphibious activities stay 
below the high tide line.  

Birds are less common in the surf of the oceanside beaches, whereas shorebirds may roost and forage in 
the tidal zone or in the beach wrack. Because of shallow, relatively calm water bayside and the proximity 
of shoreline habitats, as well as the absence of a dredged boat channel, shorebirds and waterbirds are 
relatively abundant on the bay shores (see Figures 3.12-1 and 3.12-2). Their abundance is concentrated in 
the period between late fall and early spring due to use of these areas by Pacific Flyway migratory birds, 
and in shallow waters near mudflats or marshes, or over eelgrass. Since amphibious activity is 
concentrated on the sandy beach, this partitioning along reduces the potential for impacts to birds. 

The amphibious activities may have some non-measurable effect on waterbird and shorebird energy 
expenditure. Some birds may flush and thus avoid direct contact with the amphibious operations, since 
there is abundant habitat adjacent to where the activity takes place. Because of the size of San Diego Bay 
and the oceanside amphibious zone compared to amphibious traffic patterns and the adjacency of nearby 
habitat for birds to escape to, any temporarily displaced birds have ample opportunity to settle elsewhere.  

Flushing of birds is expected to be greatest with fast-moving amphibious landings, which are rare in 
SSTC training. While much of the potential interaction between birds and marine vessels is naturally 
avoided by use preferences as described above, there remains an effect that is likely concentrated during 
the winter period when avian use of the SSTC waters is concentrated and the migrants are more 
vulnerable because of their need to rest and replenish their food energy supply. Due to a large area of 
available habitat in proportion to the area of interface between vessels and birds, this effect is considered 
short-term. While such flushing or other effects of amphibious activity on individual birds may occur, 
none of these effects are long-lasting, and none are expected to have an adverse effect on migratory birds 
at the population level. 

Beach Activities 
Beach activities take place on the training beaches above the low tide. They may take place on both the 
soft and hard pack sand. As discussed below, different activities could have different levels of impact on 
the beach areas utilized by birds. Due to the limited locations where personnel and vehicles can enter onto 
the beach and extra time required to transit along the beach, training with heavy foot traffic and/or vehicle 
usage is often selectively scheduled on certain beach lanes, which also traditionally have low nesting 
densities. 

Fluid Transfer

Fluid transfer training events involve two activities (1) the simulation of fueling transfers utilizing 
seawater and (2) the intake of seawater for desalination and the discharge of hypersaline brine back into 
San Diego Bay. Fluid transfer activities consist of transferring salt water to simulate fuel transfer, under 
the activity Offshore Petroleum Discharge System, Amphibious Bulk Liquid Transfer System, and 
bringing saltwater ashore for desalinization, under the activity reverse Osmosis Water Purification Unit 
(Activities 38, 39, and 50, see Table 2-1) and are described in detail in Section 3.7.2.2.3 of Marine 
Biological Resources. Components of these activities that may be located above the high tide line include 
Beach Party Teams and Safety and Logistical Vehicles. These activities are analyzed in Section 
3.12.2.2.4. The in-water portion of fluid transfer includes the hose and associated vessels. These activities 
could impact a few foraging individual migratory birds or flocks by the presence of equipment and human 
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activity that disrupts their foraging or roosting behavior. Birds could flush and move to adjacent habitat, 
with the area of activity becoming temporarily unavailable as for their use. However, this effect would be 
at the individual level and not the overall population level. 

Vehicle Use

Vehicle use on the beach during amphibious activities under the No Action Alternative consists of safety 
and logistical vehicles, bulldozers, four-wheel drive vehicle training, and amphibious vehicles on the 
shore, including AAV/EFVs and LARCs. 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 equipment offloading, all types of equipment including LARCs can 
be offloaded, set up and operated on the beach. Beach party activities use vehicles for beach preparation, 
vessel rescue if one becomes breached, to deliver equipment, and to dig ravines or trenches using 
backhoes or bulldozers. Vehicle use is common to most of the activities that occur on SSTC; even 
activities that do not otherwise access the shore require on-shore vehicles monitoring for safety and 
logistical reasons. 

As detailed in Appendix C, safety and logistical vehicles are utilized in the vast majority of training 
activities under the No Action Alternative. This activity consists of vehicles driving or sitting stationary 
on the beach from the best vantage point for the activity, and out of the way of other beach activities. If 
they are observing or supporting offshore activities they typically transit near the high tide line or on the 
hard pack sand between the crest and high tide line. 

Equipment offloading occurs during two training activities, Maritime Prepositioning Ship Offload and 
Roll-on/Roll-off Discharge Facility (Activities 49 and 51, see Table 2-1). While only occurring two times 
per year under the No Action Alternative, this activity could take up a large area on the beach. Materials, 
equipment, and vehicles are unloaded from barge ferry sections onto the beach, and this activity always 
takes place on the SSTC-N beach lanes. The activity footprint includes the area used to store items on the 
beach. Depending on the amount of equipment to be offloaded, this staging and maneuvering area has the 
potential to impact an entire beach lane.  

Bulldozers are also used on the beach to grade the beach, excavate sand, recreate hummocks, and push 
beached vessels that are stuck back into the water. They are used in 12 training activities in the ROI 
(Activities 25, 38, 39, 41-43, 45, 46, 48, 49, 51, and 52, see Table 2-1). Between one and two bulldozers 
are used typically for each activity that requires bulldozers for a total of 198 training events under the No 
Action Alternative.  

Vehicle patrolling occurs approximately six times per year under the No Action Alternative for LARC V 
Operator Training (Activity 53, see Table 2-1). In this activity, operators learn to drive this amphibious 
vehicle on and offshore.  

Potential effects on birds due to vehicle and heavy equipment use include short-term and temporary 
disruption of foraging, roosting, or nesting for both common and special status species. Habitat for 
foraging, roosting, or nesting may be temporarily unavailable due to occupation of the amphibious 
landing area and associated activities on the beach that could occupy a large footprint. Vehicle and heavy 
equipment use on the beach may result in substrate compaction and topographic modification of the beach 
surface. Much of this activity occurs below the high tide line and topography changes are typically 
reversed after the tide comes in. Continued use of the beach is likely to control vegetation, which may 
benefit some special status species, such as western snowy plover and California least terns. Vehicle noise 
can interfere with animal communication essential for reproduction. However, this noise is not likely to 
be much louder than the continuous noise of the surf, and people on foot may cause stronger behavioral 
reactions than people in vehicles (Larkin 1996). 
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Birds are less common on the sandy beaches compared to muddy or vegetated shores. Since amphibious 
activity is concentrated on the sandy beach, this partitioning along reduces the potential for impacts to 
birds. Nesting activity is also concentrated in the spring and summer, so this temporal separation also 
allows for some impact avoidance. 

While much of vehicle and equipment use associated with amphibious landings occurs below the high 
tide line or on the sand road, and therefore away from nesting birds, activities that expand above the high 
tide line, especially those not on the hard pack sand road, could impact nesting, special status species 
including federally listed least terns and snowy plovers. Current training lane management practices 
minimize most adverse impacts, as evidenced by the very low incidental take history of the past 15 years 
of Navy management of these training areas to protect nesting least terns and snowy plovers. Other 
nesting species have benefited collaterally from these management measures. 

Some vehicle effects are minimized, especially for safety and logistics vehicles, due to the routine use of 
a sand road that runs parallel to SR-75 and which is used by vehicles traveling to and from beach lanes. 
This reduces the amount of driving in nesting areas, and therefore reduces the impacts of vehicle usage on 
nesting birds. The majority of vehicle use is on established dirt or paved roads. While on the beach, 
vehicles often travel at relatively low speeds or are stationary. They could flush bird congregations, or 
crush a nest, but because of the small potential footprint of the vehicles, approximately 10 percent of the 
lane, the potential for damage is considered small. It is believed that birds habituate to the presence of 
vehicles to a certain extent, especially considering the local proximity of SR-75 and other vehicle activity. 

Flushing of birds from roosting, foraging, or nesting is expected to be greatest with fast-moving vehicles. 
Due to a large area of available habitat in proportion to the area of interface between vehicles and birds, 
this effect is considered short-term.  

The vehicle use associated with amphibious activities is likely to have some non-measurable effect on 
waterbird, shorebird, and seabird energy expenditure. Some birds may flush and thus avoid direct contact 
with the amphibious operations, since there is abundant habitat adjacent to where the activity takes place. 
Because of the size of San Diego Bay and the oceanside beach area compared to amphibious traffic 
patterns and the adjacency of nearby habitat for birds to escape to, any temporarily displaced birds have 
ample opportunity to settle elsewhere.  

The likely effects on avian nesting and habitat modification of the beach are more long-term, and are 
considered moderate due to their frequency and footprint. While to some degree these effects are 
relatively permanent, nesting use of these same beaches continues in abundance by federally listed and 
other special status species. 

While effects of vehicle use on individual birds may occur, none of these temporary effects are expected 
to have an adverse effect on migratory birds at the population level. 

Foot Traffic

Impacts from on foot training in the ROI are analyzed in several different ways. Depending on the type of 
activity involved, each activity may have a distinct footprint. Foot traffic is divided into Mine 
Countermeasures (MCM) beaching activities, beach camps, foot patrols, observation posts, visual 
observation, running and marching, reconnaissance, and raids, which are discussed in the following 
paragraphs. 

MCM beaching activities occur during Mine Countermeasures (Activity 5, see Table 2-1), approximately 
32 times per year under the No Action Alternative. They occur occasionally on SSTC-N, primarily at 
SSTC-S. This portion of the MCM activity occurs after the mine shape has been neutralized offshore and 
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involves towing the mine to shore for follow-on procedures. Vessels and the mine itself remain on the 
hard pack sand. Personnel dragging the mine onto shore with a rope may walk up onto the crest. 

Beach camps (Activity 48, see Table 2-1) are a fairly infrequent activity at SSTC but have a large 
potential footprint and impact. They occur only on the oceanside beach lanes and can take place at both 
SSTC-N and SSTC-S, occupying the entire beach of each lane they are assigned to. One 14-day training 
event takes place each year. The number of beach lanes requested varies, depending on the number of 
personnel that will take part in the particular camp. The content of this activity includes setting up a self-
sustaining field camp. Mock aggressions may also be included. 

Foot patrolling involves groups of individuals walking in single file line formation on the beach. 
Individuals typically patrol walking north and/or south (along the long axis of the beach). Patrols 
sometime include ambushes, which often include pop-ups or individuals that hide in designated places. 
When ambushed, patrolling individuals retreat and retain formation where possible. Foot patrolling and 
ambushes take place under six training activities annually during approximately 273 training events. 
These activities could occur on the SSTC-N oceanside beach lanes, with the rest distributed between 
SSTC-N bayside lanes, SSTC-S and the designated NASNI training area. 

Beach crossing is fairly common and involves small groups on foot transiting across the beach. The 
groups typically transit in a line formation (may include multiple lines of personnel), and individuals may 
be carrying inflatable boats. This activity is analyzed separately from foot patrolling, ambush, and 
stalking because individuals are moving across the beach along a different axis (along the short axis). 
This results in a different footprint and potential impact. This activity could take place during five training 
activities under the No Action Alternative, during about 432 events per year, on the SSTC-N beaches and 
otherwise distributed across SSTC-S, bayside beaches, as well as the designated NASNI training area. 

Observation posts involve individuals setting up two to three observation posts on the beach, 
approximately 10 x 10 square yards in dimension. Equipment and vehicles typically remain on the sand 
road or along the hard pack sand. Personnel will station the observation posts, and communicate and 
sneak between posts. The activity often includes coordinated attacks from the observation posts on a 
target, which is evaluated under the patrolling and ambush activity. Observation posts could take place 50 
times per year under the No Action Alternative, 100 percent of the time on the SSTC-N beaches, and 
under one activity (32). 

Visual observation could occur at SSTC-N, SSTC-S and NASNI. Individuals stand on the crest of the 
beach where they have a good view of the waves, offshore, and beach activities to observe and record 
their observations. Trainees are fairly stationary and therefore the activity does not cast a large footprint. 

Running/marching takes place under six activities under the No Action Alternative (Activities 17, 68, 69, 
71, 72, and 73, see Table 2-1) and consists of individuals or groups using the beach’s varied sand 
conditions for physical conditioning. It typically takes place along the long axis of the beach in varied 
sand types depending on the type of conditioning desired. Individuals will run on the hard pack sand, 
along the crest where the sand is soft and challenging, and along the sand road at the back of the beach, 
which provides a medium level of difficulty. Under the No Action Alternative, physical fitness activities 
occur approximately 972 times per year, mostly at SSTC-N and otherwise at the SSTC-S and NASNI 
beaches. While training on beaches at SSTC-S during physical training runs (Activity 68, see Table 2-1), 
trainees may have a military working dog participating in the physical conditioning. The dogs are 
exercised on SSTC-N and SSTC-S beaches, and on tether while running. The dogs are trained to ignore 
wildlife, and to not relieve themselves while training, but any waste would be picked up afterwards if it 
were to occur. Military working dog physical conditioning is allowed at SSTC-N on the hard pack and 
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sand road, but crossing the beach/dunes is only permitted just north of the demo pit. Military working dog 
exercise is allowed at SSTC-S year-round under five conditions: 

� Handlers and dogs will enter and exit the beach at Camp Surf or the middle gate at SSTC-S. 

� Only 1 military working dog can be on the beach at one time. 

� Exercise will be primarily on the hard pack with occasional exercise on the soft sand above the 
mean high tide line.   

� Exercise on the soft sand above the mean high tide line must be within 20 ft of the hard pack 
sand. 

� To the maximum extent possible, handlers must remain a minimum of 30 m (90 ft) from markers 
that delineate the locations of plover nests. Outside of the nesting season (15 Sept through end of 
February), training may occur unencumbered. 

Reconnaissance takes place approximately 187 times per year under the No Action Alternative, typically 
on the SSTC-N beaches. It consists of individuals possibly entering the beach area from the water, and 
reconnoitering the beach for potential aggressors as well noting characteristics about the beach to aid 
follow-on activities. It is generally conducted by two or three persons who will circuit the beach on foot 
to check for enemy aggressors prior to a larger group landing on shore.  

Raids consist of groups of people entering the beach from the water, spreading out, hiding, and moving 
across the beach. This activity normally takes place in an east to west orientation (along the short axis of 
the beach) with troops moving inland from the water. Under the No Action Alternative, this activity 
occurs approximately 204 times per year, on SSTC-N ocean-side training lanes, SSTC-S and in the 
designated NASNI training area. 

While often casting a nearly inconsequential footprint as individual activities, the volume of repeated 
activities adds up to the potential for effect when foot traffic becomes concentrated or repeated multiple 
times in the same location. There are four activities subsumed in the descriptions above that have heavy 
foot traffic: Amphibious Raid, Direct Action, Beach Camp, and Seahawk. The first two (Amphibious 
Raid and Direct Action) tend toward the beach. The latter three (Direct Action, Beach Camp and 
Seahawk) occupy the northern area of SSTC-S, with limited usage of other areas throughout SSTC if 
needed.  

Personnel on foot in small groups can alter bird behavior, cause birds to avoid otherwise suitable habitat, 
or become stressed or expend energy in flushing that can ultimately affect reproductive success. Breeding 
season restrictions are in place under the No Action Alternative when foraging and nesting shorebirds and 
seabirds are present. Mostly upland or marsh species inhabit SSTC-S, and foot traffic could potentially 
become stressful to nesting species or waterfowl or shorebirds replenishing their energy reserves while on 
migration. Repeated disturbance by human presence or vegetation trampling could ultimately affect nest 
success. This effect is considered small because of the large inland area of SSTC-S allows for dispersal of 
the activities, the large proportion of the area that is vegetated with iceplant or grassland, and the 
concentration of foot traffic near roads and away from wetlands. Given the overall benefit of restricted 
public access, SSTC-S is expected to remain relatively quiet compared to neighboring properties. While 
effects of repeated disturbance by human presence or vegetation trampling on individual birds may occur, 
none of these temporary effects are expected to have an adverse effect on migratory birds at the 
population level. 
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The military dogs undergoing physical conditioning on beaches are in their final stages of training and are 
under visual, verbal, and tether control while typically running on the hard pack sand or elsewhere on the 
beach. As the military dogs are in their final stages of training and may not pursue or harass birds, they 
still may accidentally flush or disturb nesting birds, which could be detrimental to bird reproductive 
potential through energy expenditure and diversion from nesting duties. It is recognized in scientific 
literature that the mere presence of dogs can have a greater effect on nesting shorebirds than the presence 
of humans (Lord et al. 2001). For example, dogs off leash were a disproportionate source of disturbance 
to western snowy plovers compared to humans (Lafferty 2001; Lafferty et al. 2006). Similar observations 
have been made for nesting golden plovers, who increased their energy expenditure, decreased nest 
incubation time, and flushed more often due to the presence of dogs than of human recreationists (Yalden 
and Yalden 1990). In conservation areas of Australia, dog walking led to a decline in the number of birds 
and species diversity (Banks and Bryant 2007). Despite this recognized sensitivity to the presence of 
dogs, since the number of dogs and training events in avian nesting areas are few, and dogs are with a 
handler, the additional effect of the presence of dogs is considered minor and short-term. 

Manual Excavations

Manual excavations take place during 18 training events under the No Action Alternative, about 90 
percent of the time on the SSTC-N oceanside beaches and otherwise at other areas in the training 
complex. Excavations consist of individuals digging trenches, latrines (which are not utilized by 
personnel), excavating, and concealing beached boats. Individuals will often excavate near the high tide 
line where the slope face makes the concealment easier. It is localized with a typically small (e.g., 10 x 10 
yard) footprint on the beach. The effect to birds, if any, is expected to be minimal. 

The effect of manual excavations on the beach is small scale and temporary because it has a small 
footprint (less than a fraction of one percent of the beach area), occurs in a naturally disturbed 
environment, and training land management reduces the exposure of nesting seabirds and shorebirds to 
the activity. The effect is also lessened because some of the excavations take place below the high tide 
line where there will be no effects to nesting birds, as they nest well above the high tide line. 

Pyrotechnics Including Simunitions and Blanks

Pyrotechnics include smoke grenades and flares as well as blasting caps. Blasting caps are used to ignite 
detonator cord during underwater detonation. Blasting caps and diver recall devices are used during 
approximately 180 training activities under the No Action Alternative; the available information does not 
allow for separation between these two devices (Appendix C). Smoke grenades and flares are used during 
approximately 760 training activities. The effect of pyrotechnics is considered minor because it is a short-
term response that can only affect individual birds rather than a population (Bowles et al. 1995). It would 
have more effect on species from populations that are unstable and low in number compared to those that 
are relatively abundant. Long-lasting and repeated exposure could cause a bird to retreat from otherwise 
suitable habitat.  

The effects of military noise on wildlife were reviewed by Larkin (1996). Noise affects wildlife 
differently from humans and the effects of noise on wildlife vary from serious to nonexistent in different 
species and situations. Pyrotechnics are known to result in bird dispersal because they are used as a tool in 
managing airport runways for bird-aircraft strike hazard (Blokpoel 1976). In many cases, such acoustic 
stimuli lose their effect as birds habituate to them (Larkin 1976). Flares and smoke are expected to have a 
SEL range of 60 to 65 dB at 50 feet (U.S. Army 2003). A greater effect is observed in species from 
populations that are unstable and low in number compared to those that are relatively abundant. Long-
lasting and repeated exposure could cause a bird to retreat from otherwise suitable habitat.  
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Simunitions or blanks are used during many training activities on the SSTC. The use of live fire is not 
permitted, instead blanks and simunitions such as paint pellets (or paint balls) are used. Paintballs are 
similar to large round vitamin capsules or bath oil beads. The fill inside paintballs is non-toxic, non-
caustic, water-soluble, and biodegradable, and is made of naturally occurring elements. It rinses out of 
clothing and off skin with mild soap and water. The skin of a paintball is most often gelatin, such as that 
used in making vitamins and many food products. There are some paintballs with a starch-like skin. 
Under the No Action Alternative simunitions or blanks would be used during 173 training activities in the 
ROI. 

Since this activity mostly takes place inside of bunkers, the noise is considered less of an effect than the 
presence of human activity itself, and is considered negligible. 

3.12.2.2.5 Inland Activities 
Inland activities are those that occur on the inland portion of SSTC-S. This includes individuals on foot 
and vehicle traffic on paved and unpaved roads, as well as manual excavations. Manual excavations on 
SSTC-S inland areas are typically done roadside. Restrictions on manual excavations are in place at the 
archeological site on the eastern boundary of SSTC-S inland (Section 3.13.1.5; Cultural Resources; 
Current Mitigation Measures). There are also restrictions barring excavations on the vernal pools. 
Individuals on foot may utilize the semi-developed area or buildings of the inland area or traverse off road 
for stalking or other on-foot activities. Off-road foot traffic in this inland area could potentially take place 
during 690 training events under the No Action Alternative. Activities that request the inland area as a 
training location could also potentially train at other SSTC locations.  

Military dog training also takes place in the inland area of SSTC-S during Close Quarters Combat / Close 
Quarters Defense (Activity 64, see Table 2-1). These dogs are in the final stages of their training and are 
practicing the location of people hiding in bushes, buildings, or bunkers. As this is primarily training for 
an urban environment it takes place mostly inside the disturbed northern area of SSTC-S. The dogs (one 
dog trains at a time) are off-leash during the exercise but under strict verbal and visual control. They are 
trained not to pursue wildlife and to only bark when they have located their target object. The dogs are 
trained to leave wildlife alone, and to not relieve themselves while training, but this would be picked up 
afterwards if it were to occur. 

The northern, disturbed area of SSTC-S contains foundations of a formerly-planned housing area, and is 
covered in iceplant and ruderal species. Other areas are grassland containing a high proportion of saltgrass 
typical of a marsh-upland transition environment, mixed with non-native annual grasses. Both of these 
environments are tolerant of disturbance. The semi-developed area with iceplant supports little bird use 
and few birds are observed here. The grassland supports grassland birds, such as foraging raptors and 
other coastal species adapted to this low-growing, open environment. Inland activities which are observed 
as small groups acting covertly are concentrated in the northern developed/disturbed area presently 
dominated by iceplant and have an existing road network, buildings, and bunkers. However, even if the 
small group activity disperses throughout close to 600 acres of inland area available, the activity is 
expected to have low impact on birds. A portion of the activities occur in wetland or semi-wetland areas 
or in low scrub where birds may be nesting and tend to be naturally more secretive in behavior. As the 
military dogs training at SSTC-S are in their final stages of training and will not pursue or harass birds in 
the inland area, they are not expected to have an impact greater than those trainees already present in the 
area. No activities are allowed in or near vernal pools under the No Action Alternative. The overall 
impact on birds is short-term and minor, and is at the individual and not population level. 
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3.12.2.3 Alternative 1 (Preferred Alternative) 
Alternative 1 increases the baseline level of training, conducts existing routine training in additional 
locations within SSTC established training areas, and incorporates improved, but conditional, access to 
SSTC-N oceanside boat lanes and inland areas for training. Access to SSTC-N oceanside boat lanes 
(specifically Blue 2, Orange 1, and Orange 2) are provided under two separate criterion.  

The first criteria is designed to allow usage of Blue 2, Orange 1, and/or Orange 2 in situations where a 
training lane(s) is needed and other similar training lanes are already occupied and unavailable for use. 
Under this criterion, SSTC-N beach training lanes Blue 2, Orange 1, and/or Orange 2 could be used 
during the California least tern nesting season if Beach Lanes Red 1 and 2, Green 1 and 2, and Blue 1 are 
being utilized and additional training lane(s) are needed for training. Lanes would be opened one at a 
time, based on need, with Blue 2 opened first, Orange 1 second, and Orange 2 last. Training will be 
preferentially scheduled for lanes with fewer nests, where appropriate. This means that activities 
occurring at the same time would be compared and, where appropriate, those that require use of larger 
beach areas would be preferentially scheduled on lanes that contain fewer nests.  

The second criterion is designed to allow usage of Blue 2, Orange 1 and/or Orange 2 for training if 
attributes of Blue 2, Orange 1, and/or Orange 2 make those lanes more suitable for meeting training needs 
than other available training lanes. Examples of lane attributes which may allow usage of Blue 2, Orange 
1 and/or Orange 2 include but would not necessarily be limited to: nearshore in-water conditions such as 
the presence of sand bars or holes, beach conditions such as slope and depth of the beach, distance from 
other training activities occurring on the SSTC-N oceanside beach and boat lanes, and a need for diversity 
in training locations.  

Modeling conducted to predict lane usage under Alternative 1 predicted that in an average year, an 
anticipated 24 training activities that require use of the beach above the high tide line would be scheduled 
in Lanes 8 to 10 during the least tern and snowy plover nesting season. See the analysis presented in 
Section 3.12.3.1 for the California least tern for further information on this estimation. 

The Navy is also proposing a limit to the number of western snowy plover nests that will be marked with 
stakes for avoidance on SSTC-N and SSTC-S oceanside beaches. The Navy is proposing to stake up to 22 
nests at one time for avoidance on its oceanside beach lanes, which generally translates into two nests on 
each lane except for Yellow 1, Green 1 and Green 2 which have not historically contained plover nests, 
plus any additional nests that are initiated in beach lanes Orange 1 and Orange 2. Two nests in each of the 
remaining 11 lanes, while still encumbering the training area, allow the lanes to be used for training, and 
continue to provide protection for the western snowy plover. Staking would continue to be a 30-meter or 
less diameter buffer around the plover nests. If more than 22 western snowy plover nests are established 
in the oceanside SSTC training lanes at one time, those in excess of 22 at one time would not be buffered, 
excepting those initiated in Orange 1 and Orange 2. This does not mean that mortality to the nonbuffered 
nests would necessarily occur, just that they would not be staked for avoidance. 

This change in management of the SSTC-N Beach Lanes Blue 2 through Orange 2 would affect the beach 
and dune complex of species by allowing increased potential for foot and vehicle traffic both outside and 
inside the avian breeding season. Beach lanes Blue 2 through Orange 2 would be opened for training as 
necessary under Alternative 1. In addition, the general increase in training tempo could affect shorebirds, 
waterfowl, seabirds, and neotropical migrants and residents of SSTC-S and the beach and dune complex. 

The Navy is in the process of consulting formally on these proposals with the USFWS under Section 7 of 
ESA. Results of the consultation will be memorialized in a subsequent BO and INRMP updates.  
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3.12.2.3.1 Air Activities 
The types of air activities proposed for Alternative 1 are consistent with those described under the No 
Action Alternative, although the frequency would increase and five new activities would be conducted 
(Activities N4 – N8, see Table 2-2). Though helicopter activities over San Diego Bay and ocean waters 
within the ROI would increase from 724 activities under the No Action Alternative, to 1,262 annual 
activities under Alternative 1 (Appendix C), the majority of activities occur offshore and would have 
minimal effects on resident or migratory birds. Helicopter landings would increase from 4 to 40 activities 
under Alternative 1.  

A 10-fold increase in helicopter landings and take-off would not result in a measurable increase in soil 
compaction, vegetation crushing, or flushing of birds because the activity occurs at multiple locations and 
only occasionally does a helicopter landing, and then using specially-designated offshore and inland drop 
zones. Grasslands and iceplant vegetation of the SSTC-S inland are tolerant and recover readily from 
trampling. A small area of crushed vegetation could result from take-off and landing activities, but coastal 
sage scrub, which would be the most sensitive to crushing, is not likely to be a choice for helicopter 
takeoffs and landings because it is usually located on a slope and contains plants unfavorable to a troops 
landing, such as cactus and thick brush. The temporary and short-duration effects of landing and takeoff 
would be limited to sand blow and flushing of mobile birds that may be at the landing area.  

In the inland area of SSTC-S, both resident breeding and migrant birds may startle and run or fly off, 
expending energy that would affect reproductive success in the long term. Considering that SSTC lies 
beneath a helicopter flight line and that the activity already takes place under the No Action Alternative, 
resident birds may have habituated to helicopter noise. There are numerous intermittent acoustic sources 
that the animals encounter, such as ocean swell noise, weather/thunder, or vehicular noise from SR-75; 
the propensity to habituate may be increased with exposure to other intermittent noise sources.  

Effects to federally listed nesting species are avoided because resource management practices would 
continue to be implemented under Alternative 1 and include training restrictions in the nesting area. The 
effect of air activities is considered negligible and no long term impacts would occur as a result of 
implementation of Alternative 1. 

3.12.2.3.2 Marine Vessels 
Marine vessels, self propelled and power-driven, would increase in use and scope under Alternative 1 
compared to the No Action Alternative. Seven new activities involving marine vessels would be added 
under Alternative 1 (N1, N2, N3, N4, N6, N7 and N9, see Table 2-2). The total number of vessels varies 
per activity (see Appendix C), 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 12,304 vessels 
used per year. Assuming training occurs only on weekdays, the average number of marine vessels 
utilizing the ROI per weekday would be 34 vessels performing varying activities. The greatest increases 
to marine vessel activities would be attributed to new activities (see Table 2-2): SWAG (Activity N1), 
Surf Zone Test Detachment (Activity N2), and towed Organic Airborne Mine Countermeasures systems 
(Activities N4, N6, N7), as well as increases to existing activities (SEAL Delivery Vehicles [SDV]/ 
Advanced SEAL Delivery System Certification training and Barge Ferry/Causeway Coxswain training 
[Activities 37 and 40, respectively, see Table 2-1]). Implementation of Alternative 1 would result in 
similar effects to avian resources from LCAC landings as previously described under the No Action 
Alternative as no additional landings are proposed under Alternative 1. The increase in use of small 
vessels, especially jet-driven craft, in nearshore areas would increase the propensity for bird flushing and 
may affect reproductive capability of affected species, especially waterbirds. However, this effect is small 
and not quantifiable, with an increase of approximately eight vessels per weekday. 
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3.12.2.3.3 Underwater Detonation 
Underwater detonations occur in shallow water (less than 72 feet) within oceanside training lanes and the 
shock waves propagate over a mostly homogeneous sand substrate. As presented in Section 3.8.2.2.3 and 
3.8.2.3.3 of Marine Biological Resources (see Table 3.8-10 and Table 3.8-11), underwater detonations 
would increase measurably from 103 activities under the No Action Alternative to 311 activities under 
Alternative 1. Under Alternative 1, five additional activities would be conducted: Shock Wave Action 
Generator (SWAG), Unmanned Underwater Vehicle Neutralization, Airborne Mine Neutralization 
System, Demolition Requalification and Training/Underwater Detonations, and Naval Special Warfare 
Underwater Demolition Training (Activities N1, N3, N7, N9, and N11, respectively, see Table 2-2) and 
the footprint of activities would be expanded to include SWAG detonations of up to 15 grams NEW 
within San Diego Bay. 

Current mitigation measures associated with underwater detonation (Section 3.12.1.5.3) would be 
continued under Alternative 1, including additions to mitigate for the effects of the new activity, SWAG. 
A safety buffer zone of 180 feet will be established around each SWAG detonation point. Lookout(s) with 
binoculars and small craft will survey the detonation area and the safety buffer zone for birds from at least 
10 minutes prior to commencement of the scheduled explosive event until at least 10 minutes after 
detonation. If a bird is sighted within the buffer zone or moving towards it, activities will be suspended 
until the animal has voluntarily left the area and the area is clear of birds for at least 10 minutes. 
Immediately following the detonation, visual monitoring for birds within the buffer zone will continue for 
10 minutes. Any animals appearing will be observed for signs of injury. Injured animals will be reported 
to the CNRSW Environmental Director and the PACFLT Environmental Office. 

While the observation distances utilized during monitoring are designed for marine mammals, these 
mammals require a greater distance than birds to be protected from injury (Yelverton 1973). The 
underwater detonation proposed for bayside areas are small, directed, and confined, and are unlikely to 
result in impacts to birds. Considering the relatively small and directed size of the proposed bayside 
detonations, it is likely that fish forage may be temporarily displaced but however not killed by this 
expanded footprint. Eelgrass will not be impacted by the expanded bayside underwater detonations 
because the detonation takes place midwater and not in the eelgrass beds. 

3.12.2.3.4 Amphibious and Beach Activities 
Amphibious and Beach activities increase by varying degrees under Alternative 1; these differences are 
detailed below. 

Amphibious Activities 
ELCAS and causeway beaching activities would increase from 12 to 16 training activities under 
Alternative 1, but remain in the same locations. Due to mitigation of eelgrass impacts (discussed in 
Section 3.7) and other Navy management measures, effects to birds are avoided or minimized. The 
addition of three causeway-related activities would be considered minimal due to mitigation measures 
already in place. Eelgrass impacts and Navy mitigation for these impacts are described in Section 
3.7.1.4.3 in the chapter on Marine Biological Resources in this document. 

Beach Activities 
Fluid Transfer

Fluid transfer activities increase by one event annually to 15 events per year under Alternative 1. This 
increase does not represent a quantifiable increase in effect on migratory birds in the ROI; the increase is 
considered negligible. 



SILVER STRAND TRAINING COMPLEX EIS FINAL (JANUARY 2011) 

BIRDS 3.12-74 

Vehicle Use

In addition to an increase in safety and logistical vehicle use of approximately 29 percent from 3,034 to 
3,921 times of use per year, vehicle patrolling would increase as well, from 6 to 56 events per year under 
Alternative 1. Equipment offloading would double from two occurrences per year to four of these five-
day activities under Alternative 1. Bulldozer use would increase by 22 percent during 226 training events 
versus 202 under the No Action Alternative.  

The increase in vehicle use between the No Action Alternative and Alternative 1 would impact migratory 
birds through the same mechanisms as described under the No Action Alternative, but to a somewhat 
greater degree. There is increased possibility of a general degradation of habitat value due to the increased 
interface of birds and humans with vehicles and equipment, which may cause birds to abandon certain 
otherwise adequate habitats for less disturbed areas. Additional flushing, noise, and sometimes nest 
impacts associated with vehicles and equipment may be tolerated due to the abundance of habitat 
available. There may be increased substrate compaction and topographic modification of the beach 
surface. However, like in the No Action Alternative, much of this activity occurs below the high tide line 
and topography changes are typically reversed after the tide comes in. Continued use of the beach is likely 
to control vegetation, which may benefit some special status species, such as western snowy plover and 
California least terns. Vehicle noise can interfere with animal communication essential for reproduction. 
However, this noise is not likely to be much louder than the continuous noise of the surf, and people on 
foot may cause stronger behavioral reactions than people in vehicles (Larkin 1996). 

Impacts are also minimized by the natural partitioning of migratory birds in favor of mudflats over sand, 
seasonal preferences, as well as operator preference for the western third of oceanside training areas 
nearest to the shore. The likely effect would be most notable for nesting species that use the sand and 
dunes in spring and summer. 

Vehicle patrolling and operator training could have a large footprint on the beach. Degradation of habitat 
value is possible for nesting, loafing, and foraging special status migratory birds that these and other 
beach, dune, and beach wrack areas. However, this impact is mitigated through concentrating the most 
intense vehicle use, Vehicle Patrolling and Testing, to beach training lanes Yellow and Green that have 
historically had minimal nesting due to beach depth and beach modifications.  

All of the effects described are to individual birds or bird groups. None are expected to occur at the 
population level to migratory birds. 

Foot Traffic

As described in Chapter 2 (see Table 2-1), MCM beaching activities would increase to 58 events per year 
under the No Action Alternative. Beach camps would double to two events per year and foot patrolling 
would increase to 472 events per year. Over the beach crossings would increase to 480 events per year. 
Observation posts would increase 68 percent to 84 events per year. Visual observation activities stay 
almost the same, increasing from 156 to 160 events per year. Running and marching would increase by 
four events annually under Alternative 1, to 976 events. Reconnaissance activities would increase to 396 
events per year. The number of raids and ambush activities would remain the same under Alternative 1 as 
under the No Action Alternative. 

While seeming to cast a nearly inconsequential footprint as individual activities, the volume of repeated 
activities could add up to effects on nesting species when foot traffic becomes concentrated, repeated 
multiple times in the same location, or if it results in nest abandonment of ground-nesting birds or inland 
birds in the dunes or shrublands. There are four activities subsumed in the descriptions above that have 
heavy foot traffic: Amphibious Raid, Direct Action, Beach Camp, and Seahawk. The first two 
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(Amphibious Raid and Direct Action) occur mostly on the beach. The latter three (Direct Action, Beach 
Camp and Seahawk) occupy the northern area of SSTC-S, with limited usage of other areas throughout 
SSTC if needed. 

The increase in foot traffic at SSTC-S will likely result in an increase in disturbance to birds. Foot traffic 
may be more disturbing to birds than vehicles because birds can habituate to vehicles more easily (Larkin 
1996). In addition, the proposed tempo increase at SSTC-N combined with improved access to training 
beaches would be expected to have a small net increase in disturbance of birds. The effect is considered 
moderate due to the presence of many special status birds during vulnerable parts of their life cycle, but of 
short duration and temporary. 

Pyrotechnics Including Simunitions and Blanks

Under Alternative 1 the use of smoke grenades and flares would be used during approximately 858 
training activities. The use of blasting caps and diver recall devices would be used during 1,293 training 
activities during Alternative 1. The use of simunitions and blanks would increase to approximately 251 
activities of training per year. The effects of simunitions would be the same or less than that associated 
with firing of pyrotechnics. The noise level between pyrotechnics and blanks is expected to be similar, 
while quieter for simunitions. Noise is considered less of an effect than the presence of human activity 
itself, and the increase in activities with Alternative 1 is negligible, considering that effects to nesting 
birds are avoided by training lane management at SSTC-N. 

Manual Excavations

Under Alternative 1, manual excavations would increase to 52 total activities conducted per year. The 
effect of manual excavations on the beach would be minor and temporary because they occur in a 
naturally disturbed environment, and training land management reduces the exposure of nesting seabirds 
and shorebirds to the activity until nesting thresholds are reached. The effect would be lessened as much 
of the excavation takes place near the high tide line where there will be minor effects to nesting birds, as 
they nest away from the high tide line. It is also above the beach wrack line and the wet sand, so will not 
affect foraging resources. The beach slope itself may also act as a visual or physical barrier between the 
nesting birds above the crest. The potential remains for occasional disruption. However, any effect to 
migratory birds would be at the individual rather than the population level. 

3.12.2.3.5 Inland Activities 
Inland activities are those that occur on the inland portion of SSTC-S. This includes individuals on foot 
and vehicle traffic on paved and unpaved roads, as well as manual excavations. Manual excavations on 
SSTC-S inland areas are typically done roadside. Restrictions on manual excavations are in place at the 
archeological site on the eastern boundary of SSTC-S inland (Section 3.13.1.5; Cultural Resources; 
Current Mitigation Measures). There are also restrictions barring excavations on the vernal pools. 
Individuals on foot may utilize the semi-developed area or buildings of the inland area or traverse off road 
for stalking or other on-foot activities. Off-road foot traffic in this inland area could potentially take place 
during training events under Alternative 1.  

A portion of these activities take place in a semi-developed area of SSTC-S consisting of foundations of a 
formerly-planned housing area covered in iceplant and ruderal species. Other areas are grassland 
containing a high proportion of saltgrass typical of a marsh-upland transition environment, mixed with 
non-native annual grasses. Both of these environments are tolerant of disturbance. The semi-developed 
area with iceplant supports little bird use and few birds are observed here. The grassland supports 
grassland birds, such as foraging raptors and other coastal species adapted to this low-growing, open 
environment. Inland activities are expected to have low impact on birds because small groups act covertly 
and disperse throughout the large inland area of the ROI. A portion of this activity occurs in wetland or 
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semiwetland areas or in low scrub where birds may be nesting and tend to be naturally more secretive in 
behavior. The overall impact on birds is short-term and minor, and is at the individual species level and 
not at the overall population level. 

Natural resource agencies such as the USFWS have been concerned for many years with construction and 
operation noise impacts to birds, especially to species listed under the ESA. The 60 dB (A-weighted) Leq 
(1 hour) criterion is usually applied as a threshold to assess impacts (James 2006); however, the criterion 
was based on incidental observations of least Bell’s vireo nests along SR-75 and not a directed study 
(Barrett 1997). There are no specific noise standards set by the USFWS for the California least tern or the 
western snowy plover, or other special status species in the ROI. However, the noise standard set for 
nesting sites of other southern California threatened or endangered species (i.e. California gnatcatcher, 
least Bell’s vireo) is the 1 hour Leq of 60 dBA (County of San Diego 1980). The generally accepted 
definition of excessive noise is an increase of 10 dBA or greater.  

Noise pollution can interfere with the auditory signals birds rely on by making those signals inaudible, 
changing their perceived location, or reducing the distance over which the signal can be heard or 
interpreted. Birds depend on these signals for a variety of activities: contacting mates, warning of danger, 
monitoring their young, and detecting predators. The background noise produced by traffic, with its effect 
on birds' communication abilities, can render an otherwise suitable nesting area unsuitable. Under the 
ESA, this qualifies as degradation of habitat. 

Sometimes animals become habituated to increased noise levels and apparently resume normal activity; 
however, birds and other wildlife that communicate by auditory signals may be at a disadvantage near 
roads, such as SR-75. Such highway noise can also disrupt territory establishment and defense and 
communication, with Endangered Species Act implications in a few cases. The greatest effects of 
transportation on wildlife have been documented from off-road vehicles (Bondello 1976, Bondello and 
Brattstrom 1979; Bunnell et al. 1981) and overhead flights. (Bunnell et al. 1981; Fletcher 1980). The 
effects of highway noise on bird populations have been studied in the U.S., particularly in California, and 
with regard to multiple species’ breeding success in the Netherlands (Reijnen et al. 1997). Changes in 
breeding patterns and densities for 43 species of birds were examined in that study. Researchers examined 
pairs of nesting sites, with one near a busy road and one distant from it. Sixty percent of the species 
analyzed showed evidence of reduced densities close to the roads. The distance over which the effect was 
observed depended how busy the roads were: 10,000 cars a day affected birds up to 1.5 km from the 
roads; 60,000 cars a day affected birds up to 2.9 km from the road. For a zone of 250 m from the road the 
reduction of the density varied from 20 to 98 percent.  

In a Marine Corps-sponsored study, the Hubbs-SeaWorld Research Institute (2006) studied the effect of 
helicopter noise on the coastal California gnatcatcher at Marine Corps Air Station (MCAS) Miramar. 
MCAS Miramar initiated a four year study to study the effects of helicopter noise and a one-year follow-
up study to monitor reproductive success. 

In order to separate natural from anthropogenic effects on nesting success of the gnatcatcher for this 
study, in addition to a suite of noise metrics a variety of factors were quantified including vegetation 
structure and composition, disturbance rates, predator density, distance to roads, geographic indices and 
climate. Data collected were used to test the null hypothesis of no adverse effect to nesting success rates, 
fledgling production rates and nest site selection patterns due to changes in helicopter noise levels. 

Coastal California gnatcatcher nests were monitored for nesting productivity. Nests were monitored in 
1998, 1999, 2000 and 2001 resulting in 421 nests available for analysis. Data was available from previous 
coastal California gnatcatcher studies and the metrics were consistent, so analysis was conducted on 760 
nests monitored from 1995 through 2001. A nest was considered successful if it fledged one young. 
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Model results for predicted probability of nest success, predicted probability of nest site selection and 
predicted number of fledges per pair show that the coastal California gnatcatcher will find and inhabit 
suitable nesting habitat, in spite of the noise environment recorded at MCAS Miramar. Nest success was 
equally likely in quiet and noisy areas within the MCAS Miramar. After adjusting for spatial variation 
with habitat, nest site selection patterns were not associated with noise levels. 

It is difficult to translate the gnatcatcher data results with regard to helicopters to all classes of birds 
including shorebirds and seabirds to the noise of training such as aircraft overflights, weapons, pile 
driving, and vehicles and equipment on the beach due to the variability of responses of differing species 
to a variety of stimuli. The effect of noise from such training activities could be most pronounced on birds 
that breed locally, which includes marsh birds, resident songbirds, foraging seabirds including the 
California least tern and other terns, and certain shorebirds including the western snowy plover. Although 
sustained exposure to continuous noise at or exceeding this level could be damaging, the noise expected is 
momentary; this exposure would not be expected to cause physiological damage or hearing loss to birds. 
At the moment of impact, most other sounds, such as bird songs, including contact calls from conspecifics 
or mates, and songs that attract mates, would be momentarily masked. In between impacts, noise levels 
would resume typical background levels (the high ambient surf noise levels are estimated to be 63 to 69 
dBA Leq). Therefore, while some effect is likely, no long-term habitat degradation for the listed species 
and migratory birds nesting or foraging effects would be anticipated.  

3.12.2.4 Alternative 2 
Alternative 2 increases the level and types of training within the ROI to the exact same degree as under 
Alternative 1. Differences in training lane access do occur between the alternatives, such that all SSTC-N 
surfside beach training areas would be available for use under Alternative 2, regardless of time of year, 
and not dependent on criteria as in Alternative 1.  

3.12.2.4.1 Air Activities 
The change in lane access restrictions under Alternative 2 would affect the placement of air activities such 
that they would be allowed to access Beach Lanes Blue 2 through Orange 2 throughout the year, creating 
more of an impact in these lanes but less of an impact in other oceanside training lanes. It is expected that 
the effect on avian resources in the ROI from Alternative 2 would not be different from those described 
under Alternative 1. 

3.12.2.4.2 Marine Vessels 
The modification of beach lane management would only change the potential impacts of this activity as it 
concerns boat beaching, because it would be allowed year-round on all the SSTC-N beach lanes. As such, 
the effects of marine vessel beaching may be more diffuse under Alternative 2 as opposed to Alternative 
1. Effects from water-only marine vessel activities would remain the same under this alternative because 
all SSTC-N boat lanes are available for use year-round under all alternatives. 

3.12.2.4.3 Underwater Detonation 
The modification of beach lane management would not change the potential impacts of this activity, as 
increased beach access would not change the areas in which underwater detonations could occur. As such, 
the effects of underwater detonations are the same as discussed under Alternative 1. 
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3.12.2.4.4 Amphibious and Beach Activities 
Amphibious Activities 
There could be a potential difference in the on-shore effects of amphibious activities between Alternative 
1 and 2 in that additional SSTC-N beach lanes would be open for access year-round. Since the number 
and types of training would remain the same under Alternative 2, avian resources in the additionally 
opened lanes would be impacted more while resources in other oceanside training lanes would experience 
less training pressure. 

Beach Activities 
All beach activities would have a similar change in impact in Alternative 2 as opposed to Alternative 1. 
There could be a potential increase in activities in lanes Blue 2 through Orange 2, which would be opened 
for year round training under Alternative 2. Any increase in impact in these lanes would be accompanied 
by a decrease in training pressure in other SSTC-N training lanes. 

3.12.2.4.5 Inland Activities 
There is no difference in effect to avian resources from inland activities at SSTC-S between Alternatives 
1 and 2. Levels of on foot training remain the same as under Alternative 1, thereby having the same effect 
on resources in the inland area. 

3.12.3 Federally Listed Species Impacts 
Effects to listed species as a result of each alternative are discussed below. 

3.12.3.1 California Least Tern 
Due to the high density and differential nesting of California least tern nesting activity on the SSTC-N 
oceanside beaches (Beach Lanes 1-10), and the complicated nature of military training schedules on the 
beaches, models were developed to project the direct impact of training on California least tern nests on 
these beaches. Three separate models were developed. The first model simulation generated daily 
schedules of activities based on types of training and training tempos. These daily schedules were then 
inputted into a second model that assigned training activities to specific SSTC-N oceanside training lanes. 
Finally, a third model was developed and used to calculate the amount of beach area impacted by training 
in each of the lanes and the estimated loss of California least tern nests on these lanes. The models 
estimate take for highly intense training years, and were then used in combination with historical take 
data to estimate take for average/typical training years. The modeling and estimation processes are 
described in the following paragraphs.  

1. Generating Daily Schedules for Future Planned Training  

As previously discussed, the first model was developed and run to generate projected training schedules. 
Data was collected from activities that were conducted during the nesting season (April 1 through 
September 15) in 2006. The activities were grouped in four broad categories that drive how they are 
scheduled into training lanes. The data was then used to calculate means and standard deviations for 
training activity start time and duration for each category. This statistical information was then applied to 
the training types and tempos proposed under the No Action Alternative, Alternative 1 and Alternative 2, 
and input into a MATLAB model to generate simulated activities and future schedules.  
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2. Assigning Activities to Training Lanes 

The second model was developed and run to assign simulated training events to specific training lanes on 
SSTC-N. The model functioned by receiving a request for a certain number of lanes for a training event 
and slotting that training into available lane(s). Rules for scheduling each of these activities were defined 
based on the specific training needs particular to the training activity. These scheduling rules are and 
would continue to be influenced by factors such as available beach access points, beach and very shallow 
water topography, safety of the students involved in the training, distance from public areas, and isolation 
from other training occurring at the same time. 

Rules that allow some activities to use training lanes at the same time were also integrated into the model. 
Overlap of activities depends on a variety of factors, including safety of personnel and equipment, the 
need for isolated areas during training to simulate realistic environments and training, and the specific 
portion of the beach lane required for training.  

There was inherent conservative bias in the model. For instance, the model did not fully account for the 
likelihood that organizations share command resources and would in some situations purposely schedule 
their activities back-to-back, which reduces the potential for scheduling conflict. It also does not fully 
account for the fact that a single group cannot schedule two activities using the same students at the same 
time. These and similar scheduling phenomena have the effect of reducing the number of lanes used in 
any given day, concentrating lane usage to lanes that typically have the least number of nests. It also 
reduces the likelihood that Lanes 8, 9, and 10 (Blue 2 through Orange 2) would need to be used in 
Alternatives 1 and 2. 

The models were run 1,000 times for the No Action Alternative, Alternative 1 and Alternative 2 
scenarios. Standard deviations were evaluated to ensure that variation in the results between model runs 
would not under or over represent impact results. The models found that Lanes 8, 9, and/or 10 would need 
to be used under the average and highly intense training scenario for Alternatives 1 and 2, due to the 
proposed increase in training tempo.  

3. Incidental Take Analysis for Highly Intense Training Scenarios Considering Specific Activities 
and Tern Location in SSTC-N Oceanside Lanes 

A third model was developed to calculate the direct impacts of training on California least tern nests 
within the SSTC-N oceanside training lanes in a highly intense training scenario. Estimated impacts were 
calculated first by determining the footprint of each training activity that would enter into areas where 
California least terns nest. About 20 feet inland of the high tide line is a beach feature called the crest. 
This feature is where the beach noticeably changes slope and becomes more horizontal. Least terns nest 
from this crest inland towards the SR-75, approximately 175 yards. Tern nesting is somewhat biased 
towards the crest than the highway, and this was considered in the impact analysis. 

Neither least terns nor training activities are evenly spread between the SSTC-N oceanside beaches. The 
analysis of effect accounted for this differential nesting of terns on each of the oceanside beaches of 
SSTC-N. Training was assigned to lanes based on training needs, as discussed above. Training activities 
were then evaluated to determine whether they would occur in the nesting area or outside the nesting area 
(e.g. they may occur below the high tide line outside of the nesting area when the tide is out), and how 
often they would occur in the nesting area.  

Once the location of the training and footprint were established, impacts to beach areas were multiplied 
by the number of training events that occur when nests are present on the SSTC-N oceanside beaches. 
The likelihood of overlapping use of beach areas during training was considered in the model. The total 
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footprint of training on each beach was then overlaid on the potential nesting area (from the crest to 175 
yards inland) to estimate the potential for direct impact to California least tern nests. 

Conservative assumptions were made throughout this modeling procedure, including the usage of the 
highest historical number of nests on the beaches at the time the model was developed (years 2006 and 
2007) to calculate potential impacts of training. The model also assumes no avoidance of trainees by 
birds. This and other conservative assumptions bias the results higher than may be seen in a typical year, 
and make the results more representative of a highly intense training scenario. 

Modeling for the highly intense training scenario conservatively estimated that 88 California least tern 
nests would be directly impacted annually under the No Action Alternative, 105 California least tern nests 
under Alternative 1, and 156 nests under Alternative 2.  

4.  Incidental Take Analysis for Average/Typical Scenarios Considering Historical Take 

The average or typical incidental take that might be experienced under the No Action Alternative was 
estimated by averaging the actual historical take levels for the years 2005 through 2009 determined 
through onsite monitoring during those years (Table 3.12-6). Data from 2005 through 2009 were included 
in the calculation because during this time the Navy had maintained the same management strategy of 
setting aside Lanes 8-10 for nesting. Due to varying management strategies, historical take data prior to 
2005 would not be representative of the No Action Alternative and was not considered. To convert 
historical take of eggs and chicks to take of nests, a factor of 1.67 eggs or chicks per nest was used. The 
1.67 factor was based on monitoring data of the average least tern clutch size at SSTC averaged for the 
years 2005 through 2009. Average incidental take was thus estimated to be 38 nests annually under the 
No Action Alternative. 

Based on this analysis, the average incidental take for the No Action Alternative (38 nests) was 
approximately 2.3 times lower than the highly intense training scenarios estimate of incidental take (88 
nests). This lower ratio of actual to highly intense (2.3 times less) was applied to the modeled highly 
intense take results for Alternatives 1 and 2 (105 and 156 nests, respectively) to generate an average 
estimated take for those Alternatives. Under Alternative 1, 45 nests are expected to be taken and under 
Alternative 2, 67 nests are expected to be taken in an average, typical year.  

3.12.3.1.1 No Action Alternative 
Modeling for the No Action Alternative discussed above considered that training activities would not be 
scheduled in Blue 2, Orange 1, or Orange 2 training lanes during the nesting season. It also considered 
that training activities with the largest footprint on the beach would be preferentially scheduled for the 
lanes with the fewest nests.  

Historical average takes of California Least Terns can be used to provide a representation of estimated 
future takes under the No Action Alternative. Historical takes between 2005 and 2009 averaged 38 nests 
being directly impacted annually, potentially due to military training on SSTC-N Beach Lanes 1-7 (see 
Section 3.12.3.1). Modeling for the highly intense training scenario of the No Action Alternative 
conservatively estimated that 88 California least tern nests would be directly impacted annually (see 
Section 3.12.3.1 for modeling methodology). All birds present would be potentially subject to 
disturbance.  

Nesting activity has increased despite the average historical annual loss of 38 nests (Figure 3.12-9), 
indicating a capability of the species to not only continue to persist on SSTC, but also to increase, with 
training occurring in the nesting beaches during the nesting season. Much of this has to do with the 
Navy’s mitigation measures and management practices discussed below. Also, as discussed in Section 
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3.12.1.3.1, the most recent population viability analyses have determined that 5,000 breeding pairs would 
sustain a safe rangewide population of California least terns (USFWS 2005). Converting these pairs into 
nests using 2006 Navy nest per pair data (1.1443 nests per pair in Naval Base Coronado) translates 5,000 
breeding pairs into 5,722 nests. Loss of an average of 38 nests annually would not decrease existing 
nesting levels (8,173 nests in 2006) below this 5,722 nest level. Table 3.12-12 indicates the level of 
authorized and actual take of least terns since 1999. Average loss of 38 nests falls well within the USFWS 
2007 take allowance of 455 nests. The BO stated that the take exemption is not likely to actually occur, as 
it has not in the history of Navy management of the SSTC beaches. 

Table 3.12-12: Incidental Take Allowance and Actual Take for California Least Tern on Navy 
Beaches in the ROI 

Year Incidental Take Allowance Actual Take  
(eggs and chicks) 

1999 20 eggs/chicks 1 
2000 20 eggs/chicks 3 
2001 20 eggs/chicks 6 
2002 75 eggs to rear in captivity, 30 eggs to relocate 58* 
2003 68 nests or 135 eggs/chicks 72* 
2004 129 nests or 387 eggs/chicks 16 
2005 263 nests 38 
2006 263 nests 23 
2007 455 nests 42 
2008 330 nests 30 
2009 330 nests (extension of 2008 take allowance) 53 

*This includes 50 eggs in 2002 and 51 eggs in 2003 removed from training areas and taken to 
Project Wildlife or SeaWorld for captive rearing. 

As discussed in Sections 3.12.1.5.2 and 3.12.1.5.3, the Navy has a comprehensive program to protect, 
manage, and mitigate for impacts to sensitive natural resources on SSTC, with particular attention to 
nesting birds listed under ESA. The following is a discussion of the Navy’s current and historical 
mitigation and management efforts, and their beneficial impacts on California least terns. The discussion 
looks at each management practice individually and considers its potential beneficial impacts on the 
species. Many mitigation measures are interrelated and beneficial impacts may in some cases be 
interconnected. For this reason, not all of the individual impacts discussed below can be directly summed 
with others to calculate an overall total beneficial impact. 

Historical Mitigation

The Navy made physical investments in the Delta beaches in order to offset the potential effects of 
training on the oceanside beaches, starting with the 1997 BO on training on NAB Coronado beaches, 
when 91 nests on the oceanside beaches were addressed. These enhancements increased the capacity of 
the Delta sites to support both least terns and snowy plovers through site expansion and associated 
vegetation control, establishing chick barriers and chick shelters, trash removal, and using decoys. 
Physical enhancements included:  

� Approximately 45 acres of additional carrying capacity have been added to Delta North and South 
and set aside as habitat during the nesting season, beyond what was previously committed to as 
mitigation for past projects. An estimated 34.1 additional acres of habitat on Delta North and South 
were established for nesting in addition to what was required for offsetting NASNI helicopter 
maintenance facility. Additional capacity was achieved between 1996-2005 by placing a four foot 
sand berm along the northern end and a portion of the eastern shoreline of North Delta to protect tern 
nests in areas prone to flood at high tides. In 1996, Delta Beach South was enhanced by expanding 
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the 10 acre nesting site area to 15 acres by adding 1,000 yards3 of sand, placed in the center portion of 
the site. Starting in 2002, voluntary enhancement of 4.3 acres (south of a fence that was removed to 
improve accessibility to plovers) provided an additional 4.3 acres of habitat. Delta North and South 
have had an average California least tern density of 5 nests/acre and 3 nests/acre between 2005 and 
2009, respectively. The additional 45 acres of additional carrying capacity on Delta North and South 
is estimated to have provided 198 additional protected nests not previously committed to under past 
projects (34.1 acres*5 nests/acre on Delta North + (5.0 + 4.3 acres)*3 nests/acre on Delta South). 
Both sites, particularly Delta South, have a potential for higher tern nesting densities, and can support 
even more nests in the future. This increased carrying capacity can by itself mitigate for all 
anticipated training impacts to California Least terns on SSTC under the No Action Alternative, 
Alternative 1, and Alternative 2. The Navy continues to maintain these additional 45 acres, including 
predator control and site preparation, to encourage nesting:  

� Fences were built or replaced at NAS North Island (1992) and the south edge of the South Delta 
Beach (1994) tern colonies. The fence at South Delta beach was added to restrict recreational access 
from the adjacent Fiddler’s Cove Marina, and was later removed to improve access for western 
snowy plovers. 

� Power lines that parallel Delta Beach along Highway 75 were placed underground in 1997 to reduce 
the presence of predator perches, which also eliminated the possibility for least tern mortality due to 
impact with overhead wires.  

� Nixalite™ was added on the fence at South Delta beach as a deterrent to predators, and improved 
chick shelters were developed and installed (BO FWS 1-6-03-F-3452.1 2003; 3452.2 2004; 3452.3 
2005). In 2005, the fence was reconfigured for added site security for the terns.  

Continuing Mitigation

Under the No Action Alternative, the Navy restricts training in three oceanside training lanes (Blue 2, 
Orange 1, and Orange 2) during the breeding season. As modeled (Section 3.12.3.1) and discussed in 
Section 3.12.3.12.3, this restriction may avoid lethal loss of approximately 25 nests annually. 

Beach scheduling procedures bias activities with heavier beach use towards beach lanes with fewer nests, 
when it does not impact the realism of training or training needs. This management practice has not been 
required by or historically proposed to the USFWS to minimize losses, but is rather undertaken by the 
Navy voluntarily in its efforts to further minimize impacts. It minimizes potential effects on nesting birds 
by allocating the distribution of heavy impact training activities to a few training lanes, thereby allowing 
beach areas with heavier nesting densities to remain untouched or with reduced disturbance.  

Nests may be moved small distances, as necessary and appropriate, to minimize potential impacts from 
training in high traffic areas, such as beach crossing lanes.  

The Navy has a number of predator management and control measures that it implements throughout the 
breeding season to minimize impacts from predators, including avian predators, ants, and mammals (see 
Section 3.12.1.5.3 for more detail). In 2009, 512 individual predators were managed (either lethally 
removed or freed away from the nesting sites). During that same year, there were 32 documented 
predation incidents on California least terns and western snowy plovers other than by gulled-billed terns. 
Predator control has beneficial impacts beyond protecting individual eggs or chicks from loss to 
predation. The presence of predators can cause disturbance, flushing or even nest abandonment, 
potentially leading to overall habitat degradation or loss. As discussed in Section 3.12.1.3.1, because 
California least terns are colony breeders, they are particularly susceptible to predation and disturbance. 



SILVER STRAND TRAINING COMPLEX EIS FINAL (JANUARY 2011) 

BIRDS 3.12-83 

Predator control is considered by many species experts to be one of the most crucial management 
strategies for reproductive success (Foster 2006; USFWS 2006c). On Camp Pendleton, a rough tripling of 
nesting California least tern adult pairs from 1995 to 2001 was considered to be associated with the active 
removal of predators (Shwiff et al. 2004). Without the Navy’s predator control program, the SSTC 
nesting sites would likely have substantial reproductive failure. This predator control program has 
allowed for and is expected to continue to promote over one thousand nests that are annually found on 
SSTC-N. 

Sand hummocks are constructed in Green Beach lanes prior to the breeding season to discourage nesting 
in those lanes. Green Beach is typically used by heavy equipment for training. The sand hummocks 
encourage birds to nest in safer alternate locations. Red beaches are similar to Green beaches in that they 
are also used for heavy equipment beach party training, albeit to a lesser degree, and operate under similar 
avoidance and minimization strategies. After sand hummocks were employed, nesting levels in the Green 
beach lanes were historically about one fourth that of the nesting in adjacent Red Beach Lanes 
(approximately 120 annual nests per year in Red beach lanes, and approximately 30 nests per year in 
Green beach lanes). California least terns generally have high site fidelity, and it can be reasonably 
assumed that the remaining three quarters of the nests were located somewhere else on SSTC, which had 
an overall average annual loss of 2.6% between 2005-2009 (a historical average of 37 nests lost divided 
by 1378 total average nests on both SSTC oceanside and bayside beaches). By comparison, the modeled 
estimated average loss in Green beach lanes was approximately 11%. As such, loss of an estimated 7 
nests may be avoided by this measure ((120-30 nests) * (11% - 3%) = 7 nests). 

The Navy conducts routine site preparation to ensure the continued success of the Delta beaches. This 
includes grading or mowing, invasive weed control, beach cleanup, and enhancement with additional sand 
where appropriate and available. California least terns prefer vegetation cover of 10 – 20% for optimal 
nesting conditions (Carreker 1985). Without this site preparation and maintenance, the sites have in the 
past, and would likely quickly fill with weedy vegetation and become unsuitable to support the high 
density of nesting that they currently support.  

The Navy places signs around SSTC and works to educate the public on the importance of avoiding 
nesting areas. Recreational usage degrades the value of the nesting habitat for California least terns on the 
beaches, as can be shown by the virtual lack of presence of California least terns nesting on state beaches 
that allow recreational usage. The Navy’s signage, education, and overall restriction of the area for public 
use has allowed SSTC to remain high-density nesting habitat despite public interest in this area for 
recreational usage. Without these recreational use controls, the training beaches could degrade to low-
quality or unusable nesting areas, similar to other recreational beach areas.  

The Navy collects injured and sick individuals that it finds and takes them to a wildlife rehabilitation 
center. Abandoned least tern eggs that have been collected are provided to a wildlife center for hatching 
and rearing. From 2005 through 2009, the Navy collected and brought an average of 6.4 California least 
tern eggs/chicks/adults annually from NBC beaches to Project Wildlife for rehabilitation. A large 
percentage of these individuals were collected from abandoned nests, and the chicks/adults showed signs 
of illness. It is unknown how many of these eggs/chicks/adults survived.  

As part of its overall management program, the Navy conducts intensive monitoring of least tern nesting 
sites to evaluate the impacts of training on least tern nesting, impacts of predation, and the general 
conditions of the nesting sites. Routine monitoring allows the Navy to quickly identify issues that may be 
present on the site and adapt the natural resource conservation program to address these issues.  

The Navy plans to continue its current natural resource management program and adapt it as appropriate 
to provide maximum protection to the species while still meeting training needs and realism. The program 
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has, and is expected to continue to fully mitigate for impacts that training may have on California least 
tern nesting on the SSTC training beaches. 

3.12.3.1.2 Alternative 1 (Preferred Alternative) 
Modeling for Alternative 1 (described in detail in Section 3.12.3.1) allowed training to be conditionally 
scheduled in Blue 2, Orange 1, and Orange 2, if training was conducted in Red 1 through Blue 1, and 
these lanes were unavailable for additional training use or the training lanes had attributes that made them 
better for training than other available lanes. It also preferentially scheduled training activities with the 
largest footprint in training lanes with the fewest nests.  

The model results determined that Lanes 8, 9, and 10 (Blue 2 through Orange 2) would need to be utilized 
for limited training during the nesting season, and estimated that on an average year, 24 training events 
would occur above the high tide line. The training that would occur in these lanes would have a 
temporary footprint of less than one-third of the lane on the western edge of where terns nest. Twenty two 
of the 24 activities are anticipated to need use of the beach for logistical/safety vehicles or personnel 
maneuvers, which typically requires limited use of the soft pack sand along the western edge of where the 
least terns and snowy plovers nest. Two of the 24 activities are anticipated to require a beach party team, 
which typically requires slightly larger use of the soft pack sand along the western edge of where least 
terns nest. 

An average yearly mortality of 45 California least tern nests was estimated for the SSTC-N oceanside 
training lanes under Alternative 1, or 3.1% of the nests on the training lanes (see Section 3.12.3.1 for 
modeling methodology). A high mortality of 105 California least tern nests was estimated for the SSTC-
N oceanside training lanes, or 7% of the nests on the training lanes (see Section 3.12.3.1 for modeling 
methodology). Thus, in a typical/average year, Alternative 1 would take seven more nests than the No 
Action Alternative. In a worst case year, Alternative 1 would take 17 more nests than the No Action 
Alternative. All birds present would be subject to potential disturbance. This includes harassment in lanes 
Blue 2 through Orange 2 since they will receive some use. 

The model estimated that of the average 45 nests annually taken, 41 nests would be taken in Lanes 1-7 
(Yellow 1 through Blue 1) and 4 nests would be incidentally lost in Lanes 8, 9, and 10 (Blue 2, Orange 1 
and 2). Losses in Lanes 8, 9, and 10 on an average year may be associated with beach party team 
activities, logistical vehicles, running, and MCM activities. The relatively low loss of nests in Lanes 8, 9, 
and 10 is due to a number of reasons, including:   

� As discussed in Section 3.12.1.5.3, training activities with higher impact on the beach would be 
preferentially scheduled away from areas with the highest density of nests when it doesn’t impact 
training realism or training needs. This means that heavy impact training would be preferentially 
scheduled in the Yellow and Green beach lanes where nest numbers are low. Water-borne activities 
that have no beach requirements/impacts would be preferentially scheduled in Lanes 8, 9, and 10. 
Even if a beach activity were to be scheduled in Lanes 8, 9, and/or 10, it would be expected to be an 
activity with a small footprint and low impact on nesting birds.  

� Few training activities are expected to use Lanes 8, 9, and 10. Lanes 8, 9, and 10 have different 
qualities than Lanes 1 through 7, including: distance away from Naval Amphibious Base Coronado, 
distance to the Silver Strand State Beach, distance from the Silver Strand Highway entrance, slope 
and condition of the nearshore underwater terrain, etc. Because of these qualities, most training 
activities naturally gravitate away from these lanes. Of the few remaining training activities that 
prefer to or need to use Lanes 8, 9, and 10, their training footprints on the beach are generally small 
when compared with the size of the beach, and they naturally tend towards the same beach areas close 
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to the high tide line rather than further back in the nesting area. California least terns (and western 
snowy plovers) do not typically nest next to the high tide line or when they do, they nest in low 
densities. This leaves the back nesting area with a higher nesting density minimally impacted by 
training.  

� Nests are very small when compared with the overall size of the training lane. The probability of a 
small footprint, short duration, training activity impacting a small, temporary nest within a large 
training lane is low. Historical monitoring data between 2005 and 2009 shows that an average of 
2.6% of California least tern nests on the SSTC-N oceanside training lanes were lost, and 97.4% of 
the nests were not lost, despite unrestricted training and unbuffered nesting on SSTC-N Training 
Lanes 1 through 7. 

The take estimates assume continuation of the present configuration of tern nesting on the Navy training 
beaches as well as an immediate 30 percent increase in training, which will in fact increase gradually, or 
be phased in, over time. In reality, least tern nesting is likely to shift away from more heavily used 
training areas towards less utilized training areas, as they have historically. This would make actual nest 
loss less than the estimated nest loss. Even if this were not the case, average loss of 45 nests and worst 
case loss of 105 nests are both below the incidental take allowance in 2009 (330 nests). SSTC has 
historically had losses greater than 45 nests (2002, 2003, and 2009) and nesting has not only persisted, but 
continually increased, after these losses. Much of this has to do with the Navy’s mitigation measures and 
management practices discussed herein. The losses also would not decrease existing rangewide nesting 
(8,173 nests in 2006) below the 5,722 nests discussed above that would sustain a safe rangewide 
population, based on population viability analysis discussed in Section 3.12.1.3.1 (Akçakaya et al. 2003; 
USFWS 2005).  

Historical and Continuing Mitigation

Historical mitigation for Alternative 1 is the same as discussed for the No Action Alternative (Section 
3.12.2.2.1), and includes:  addition of 45 acres of nesting habitat on Deltas North and South as mitigation 
for training on SSTC Oceanside beaches, fencing at NASNI and Delta South, maintenance of kelp at 
Camp Surf, replacement of power poles with underground wiring to remove predator perches, and the 
addition of Nixilite and reconfiguring of the fencing. These historical efforts, by themselves, can 
compensate for the training-related impacts to least terns of Alternative 1. 

Current mitigation for the Alternative 1 is the same as discussed for the No Action Alternative (Section 
3.12.2.1.1), and includes:  beach scheduling procedures that bias training activities with heavy footprints 
away from beach areas with high nesting densities when it doesn’t impact training needs or the realism of 
training, nest relocation as appropriate to minimize potential impact from training, predator management 
and control at the nesting sites, nesting deterrence in high use areas, site preparation and substrate 
enhancement to optimize habitat suitability, signage/education/recreational use restrictions to minimize 
public impacts on nesting birds, rearing of collected eggs and individuals, and routine monitoring of the 
sites. These current efforts, by themselves, can fully compensate for the training-related impacts to least 
terns of Alternative 1. 

The beneficial impacts of both historical and current mitigation are described in Section 3.12.3.1.1 and 
3.12.3.1.2, and where possible, quantified. This mitigation is expected to fully mitigate for anticipated 
impacts to California Least Terns from the proposed increase in military training and access to training 
beaches in Alternative 1, without additional mitigation.  
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New Proposed Mitigation

As discussed above, historical and current mitigation measures are expected to well compensate for 
anticipated impacts to California least terns from proposed military training in Alternative 1, without any 
additional mitigation. However, the Navy is proposing additional mitigation to further promote the 
success of the species: 

The Navy is proposing to develop and implement a long-term site enhancement plan for SSTC, including 
both the oceanside and the bayside beaches. This site enhancement plan will work to control and where 
possible remove invasive non-native vegetation on the beaches, and if appropriate, replace it with native 
vegetation. SSTC-N oceanside training lanes currently contain over 16 acres of overgrown invasive 
vegetation (Table 3.12-13), mostly towards the back one third of the beach. While this additional depth of 
beach is needed for several reasons, including to provide separation from the highway, most training has 
minimal footprint in this area. Training is most heavily concentrated in areas closest to the tide line. 
Removal or replacement of invasive overgrown vegetation in the back beach area will open these safer 
areas up to nesting activity. Considering the current nesting densities each beach lane (Table 3.12-7), the 
benefits of the site enhancement plan can be estimated. While Table 3.12-7 shows a potential increase in 
nesting of 744 nests at current densities, the long-term site enhancement plan is estimated to more 
realistically mitigate for an estimated 360 nests annually. Vegetation may not be removed on Green 
beaches and Blue 1 beach due to the more intensive training activities that occur there. Some vegetation 
on Red beaches may need to be preserved to prevent sand blowing onto the State Highway 75 (fifty 
percent is conservatively estimated). 

Table 3.12-13: Vegetation and Tern Densities in Nesting Beaches 

Training 
Lane

% of Non-Native 
Vegetative Cover

Density of Nests in 
Non-Vegetated 

Areas (nests/acre) 

Potential Increase 
in Nesting 

Yellow 1 0 0 0 
Yellow 2 0 2 0 

Red 1 15 13 195 
Red 2 36 7 252 

Green 1 22 5 110 
Green 2 22 2 44 
Blue 1 3 2 6 
Blue 2 3 12 36 

Orange 1 5 10 50 
Orange 2 3 17 51 

Total  
 744 

The Navy also plans to restrict vehicle patrolling and LARC V operator training from Red, Blue, and 
Orange beaches. This restriction minimizes impacts of these high footprint activities on the SSTC-N 
oceanside training beaches with the highest density of nests. Modeling estimates that in an average year, 
this restriction may avoid the impact of 2 nests.  

The Navy plans to continue its current natural resource management program, add the above two 
mitigation approaches, and adapt the overall program as appropriate in the future to provide maximum 
protection to the species while still meeting training needs and realism. The program has, and is expected 
to continue to fully mitigate for training-related impacts on California least tern nesting on the SSTC 
training beaches under Alternative 1. 
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As discussed earlier, the Navy has submitted a biological assessment for the Proposed Action, specifically 
its preferred alternative, and has consulted with the USFWS under Section 7 of ESA and received a 
biological opinion on Alternative 1. Analysis from the USFWS biological opinion has been integrated 
into this EIS as appropriate. 

3.12.3.1.3 Alternative 2 
Modeling for Alternative 2 (described in detail in Section 3.12.3.1) allowed training activities to be 
scheduled in Blue 2, Orange 1, and Orange 2 without condition. Trainers’ natural inclination towards 
particular beach lanes was considered in the modeling.  

An average yearly mortality of 67 California least tern nests was estimated for the SSTC-N oceanside 
training lanes under Alternative 2 due to military training in the ROI, or 5% of the nests in the training 
lanes (see Section 3.12.3.1 for modeling methodology). Modeling conservatively estimated that 156 nests 
would be lost annually in a highly intense training scenario, or 11% of the nests in the training lanes (see 
Section 3.12.3.1 for modeling methodology). Thus, in a typical/average year, Alternative 2 would take 29 
more nests than the No Action Alternative. In a worst case year, Alternative 2 would take 68 more nests 
than the No Action Alternative. All birds present would potentially be disturbed from training activities.  

The model predicted that, of the estimated 67 average annual nests lost, 41 of the nests would be lost in 
lanes 1-7, and 25 nests would be lost in lanes 8-10, which would be opened for year-round training under 
Alternative 2. This loss would not decrease the nesting total below the 5,722 nests that would maintain a 
stable rangewide population in accordance with the population viability analysis discussed in Section 
3.12.1.3.1 (Akçakaya et al. 2003; USFWS 2005).  

The take estimates assume continuation of the present configuration of tern nesting on the Navy training 
beaches as well as an immediate 30 percent increase in training, which will in fact increase gradually, or 
be phased in, over time. In reality, least tern nesting is likely to shift away from more heavily used 
training areas towards less utilized training areas, as they have historically. This would make actual nest 
lost less than estimated nest loss. Even if this were not the case, average annual average loss of 67 nests 
and worst case loss of 156 nests are both below the USFWS incidental take allowance in 2007 (455 
nests). The anticipated losses exceed historical losses seen on SSTC; however, current and proposed 
mitigation are expected to fully mitigate for these impacts. 

Mitigation

Historical mitigation for Alternative 2 is the same as discussed for the No Action Alternative (Section 
3.12.3.1.1), and includes: addition of 45 acres of nesting habitat on Deltas North and South as mitigation 
for training on SSTC Oceanside beaches, fencing at NASNI and Delta South, maintenance of kelp at 
Camp Surf, replacement of power poles with underground wiring to remove predator perches, and the 
addition of Nixilite and reconfiguring of the fencing. These historical efforts, by themselves, can 
compensate for the training-related impacts to least terns of Alternative 2. 

Continuing mitigation for the Alternative 2 is the same as discussed for the No Action Alternative 
(Section 3.12.3.1.1), except beach scheduling procedures that bias training activities with heavy footprints 
would not be used. Continuing mitigation for Alternative 2 includes:  nest relocation as appropriate to 
minimize potential impact from training, predator management and control at the nesting sites, nesting 
deterrence in high use areas, site preparation and substrate enhancement to optimize habitat suitability, 
signage/education/recreational use restrictions to minimize public impacts on nesting birds, rearing of 
collected eggs and individuals, and routine monitoring of the sites. These current efforts, by themselves, 
can compensate for the training-related impacts to least terns of Alternative 2. 
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Additional proposed mitigation for Alternative 2 includes a site enhancement plan for SSTC, as is 
discussed for Alternative 1 (Section 3.12.3.1.2).  

The beneficial impacts of both historical and current mitigation are described in Section 3.12.3.1.1. The 
beneficial impacts of proposed training is discussed in Section 3.12.3.1.2. Beneficial impacts are 
quantified where possible. Historical and continuing mitigation is expected to fully mitigate for 
anticipated impacts to California Least Terns from the proposed increase in military training and access to 
training beaches, without the additional mitigation that the Navy is proposing.  

3.12.3.2 Western Snowy Plover 
3.12.3.2.1  No Action Alternative 
Under the No Action Alternative all western snowy plover nests would be buffered, and those in Lanes 
Blue 2 through Orange 2 would be avoided because of nesting season lane access restrictions. Since all 
plover nests would be avoided, it is anticipated that this would lead to incidental loss similar to what is 
currently experienced from Navy training activities. This level of loss as well as the annual take 
exemption authorized by the USFWS is given in Table 3.12-14. Causes for the losses are not known in all 
cases, and some may not be associated with military training activities. One fledgling known to be lost in 
2004 was due to environmental monitoring, and five plover eggs were vandalized in 2005 by unknown 
individuals. In reality, there are other potential, and likely, causes unrelated to military training. 

Table 3.12-14: Western Snowy Plover Historical Incidental Take Allowance and Level of Take in 
the ROI 

Year Take Allowance Actual Take  
(eggs and chicks) 

1999 3 eggs/chicks 0 
2000 1 nest or 3 eggs 2 
2001 3 eggs/chicks 0 
2002 3 eggs to training, 2 chicks to beach raking 3 
2003 5 nests or 15 eggs/chicks 3* 
2004 5 nests or 15 eggs/chicks 1 
2005 7 nests or 21 eggs/chicks 0 
2006 7 nests or 21 eggs/chicks 0 
2007 3 nests or 9 eggs/chicks 0 
2008 2 nests or 6 eggs/chicks 0 

2009 2 nests or 6 eggs/chicks (extension of ’08 take 
allowance) 0 

*These eggs were collected from training areas. 

Nesting activity has increased despite the average historical annual losses, indicating a capability of the 
species to not only continue to persist on SSTC, but also to increase, with training occurring in the nesting 
beaches during the nesting season. Much of this has to do with the Navy’s mitigation measures and 
management practices discussed below. 

Current Mitigation Measures 

Under the No Action Alternative, plover nests are buffered with blue flexistakes and training is prohibited 
from an approximate 30 meter diameter area, except in the training lanes set aside during the nesting 
season. The Navy also restricts training in three oceanside training lanes (Blue 2, Orange 1, and Orange 2) 
during the breeding season. As will be discussed in Section 3.12.3.2.2, this management practice is 
estimated to avoid the direct lethal loss of approximately 3.1% of nesting plovers on the beach, or one 
plover nest out of every 32 nests on the beach.  
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Scheduling procedures bias activities with heavier beach use towards beach lanes with fewer nests, when 
it does not impact the realism of training or training needs. This management practice has not been 
required by or historically proposed to the USFWS to minimize losses, but is rather undertaken by the 
Navy voluntarily in its efforts to further minimize impacts. It minimizes the distribution of heavy impact 
training activities to a select few training lanes, thereby allowing beach areas with heavier nesting 
densities to remain untouched or with reduced disturbance.  

Nests may be moved small distances, as necessary and appropriate, to reduce conflicts with training.  

Sand hummocks are constructed in Green Beach lanes prior to the breeding season to discourage nesting 
there. Green Beach is typically used by heavy equipment for training. The sand hummocks encourage 
birds to nest in alternative areas with fewer disturbances.  

The Navy has a number of predator management and control measures that it implements throughout the 
breeding season to minimize impacts from predators, including avian predators, ants, and mammals (see 
Section 3.12.1.5.3 for more detail). In 2009, 512 individual predators were managed (either lethally 
removed or freed away from the nesting sites). During that same year, there were 32 documented 
predation incidents on California least terns and western snowy plovers other than by gulled-billed terns. 
Predator control has beneficial impacts beyond protecting individual eggs or chicks from being lost to 
predation. The presence of predators can cause disturbance, flushing or even nest abandonment, 
potentially leading to overall habitat degradation or loss. As discussed in Section 3.12.1.3.1, because the 
isolated nature of the sites, western snowy plovers on SSTC are particularly susceptible to predation and 
disturbance. Predator control is considered by many species experts to be one of the most crucial 
management strategies for reproductive success (Foster 2006; USFWS 2006c). On Camp Pendleton, a 
rough tripling of nesting California least tern adult pairs from 1995 to 2001 was considered to be 
associated with the active removal of predators (Shwiff et al. 2004). Without the Navy’s predator control 
program, the SSTC nesting sites would likely have substantial reproductive failure. This predator control 
program has allowed for and is expected to continue to promote over 42 western snowy plover nests that 
are annually found on average at SSTC. 

Depending on site conditions, some plover nests are covered with mini-enclosures (MEs) to protect them 
from mammalian and avian predators. The benefits of MEs at SSTC have not been quantified. They have 
been quantified for piping plovers in the Great Plains in beaches that extend along a narrow perimeter of a 
wetland and are relatively narrow between the water and upland vegetation. Nest cages were found to 
improve the fledging rates of Great Plains piping plovers 44% above baseline levels (Larson et. al 2002).

Kelp and other marine vegetation at YMCA Camp Surf were removed in certain sections of the beach to 
ensure safe operation of the facility beginning in 2003. Kelp management commenced because Camp 
Surf administrators were worried about the safety of the children; however, the kelp material was not 
buried and was stored where the western snowy plover had access to the invertebrates for foraging. This 
action continues annually.  

The Navy collects injured and sick individuals that it finds and takes them to a wildlife rehabilitation 
center. Abandoned least tern eggs that have been collected are provided to a wildlife center for hatching 
and rearing. From 2005 through 2009, the Navy collected and brought an annual average of 22.8 western 
snowy plover eggs/chicks/adults from SSTC beaches to Project Wildlife for rehabilitation. A large 
percentage of these individuals were collected from abandoned nests, and the chicks/adults showed signs 
of illness. Approximately 35% of collected western snowy plover eggs/chicks survived and been released 
back into the wild.  
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As part of its overall management program, the Navy conducts monitoring of western snowy plover 
nesting sites to evaluate the impacts of training on the least tern nesting, impacts of predation, and the 
general conditions of the nesting sites. Routine monitoring allows the Navy to quickly identify issues that 
may be present on the site and adapt the natural resource conservation program to address these issues. 

3.12.3.2.2 Alternative 1 (Preferred Alternative) 
Under Alternative 1, the Navy would buffer a maximum of 22 western snowy plover nests at one time on 
SSTC-N and SSTC–S oceanside beaches, plus any additional nests that are initiated in beach lanes 
Orange 1 and Orange 2. For the buffered nests, the Navy anticipates that a historical average annual take 
of near zero nests due to military training would continue. Table 3.12-15 shows the historical loss levels. 
As discussed in Section 3.12.3.2.1, causes for the losses are not known in all cases, and some may not be 
associated with military training activities. One fledgling known to be lost in 2004 was due to 
environmental monitoring, and five plover eggs were vandalized in 2005 by unknown individuals. In 
reality, there are other potential, and likely, causes unrelated to military training.  

Each nest that appears above 22 nests at one time would not be buffered (excepting those initiated in 
Orange 1 and Orange 2). Although the unbuffered nests are potentially subject to loss, the fact that the 
nests are not buffered does not necessarily mean they would be lost. Successful nesting could still occur, 
and would likely occur, at these sites. To estimate the potential impacts to unbuffered western snowy 
plover nests, the Navy considered the historical and estimated future impacts of military training on 
California least tern nests. California least tern nests are not buffered, and would be expected to 
experience similar loss as unbuffered western snowy plover nests. Nest distribution throughout the 
training area was compared for the two species and were found to be similar (Table 3.12-15). 

Table 3.12-15 Comparison of California Least Tern and Western Snowy Plover Historical Nest 
Distribution in SSTC-N Oceanside Training Lanes 

 Training Lane 
California Least Tern Western Snowy Plover 

Average # of nests 
from years 2005 - 2009 

% of nests in 
each training lane 

Average # of nests from 
years 2005 - 2009 

% of nests in each 
training lane 

Yellow 1 0 0% 0 0% 

Yellow 2 42.4 5% 2.4 5% 

Red 1 179.4 20% 7 16% 

Red 2 71.2 8% 3 7% 

Green 1 52.4 6% 0.4 1% 

Green 2 25 3% 0.2 0% 

Blue 1 27.8 3% 3.4 8% 

Blue 2 178.2 20% 9 20% 

Orange 1 138.6 15% 8.2 19% 

Orange 2 194.4 21% 10.4 24% 

Total 909.4  44  

Historically, most unbuffered California Least Tern nests have not been lost. Historical data between 
2005 and 2009 shows that an average of 2.6% of California least tern nests on the SSTC-N oceanside 
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training lanes were lost, and 97.4% of the nests were not lost. Impacts to unbufffered western snowy 
plover nests are expected to be similar due to their similar distribution throughout the training range.  

Modeling (described in Section 3.12.3.1 and further discussed in Section 3.12.3.1.2) estimated that under 
Alternative 1 in an average year, 3.1% of the unbuffered least tern nests would be lost, which would 
translate to one lost Snowy Plover nest out of every 32 unbuffered nests. In a worst case year, 7% of 
unbuffered snowy plover nests would be lost, or one lost snowy plover nest out of every 14 unbuffered 
nests. Considering that snowy plovers nest on both SSTC-N and SSTC-S, and least terns nest only on 
SSTC-N, and that military training is more intensive on SSTC-N than SSTC-S, the percentage of overall 
unbuffered snowy plover nests lost is likely to be less than the percentage of overall unbuffered least tern 
nests lost.  

When nests occur at the same time on the beach, each nest typically represents one pair of nesting birds. 
Maximum number of nests at one time is typically reflective of the number of pairs at a site. Under 
current conditions, the SSTC oceanside beaches typically have had 22 or fewer maximum concurrent 
nests at one time, or fewer than 22 nesting pairs of western snowy plovers (Table 3.12-15), all of which 
would be buffered under Alternative 1. If the population of western snowy plovers increases past 22 
western snowy plover nesting pairs in the SSTC oceanside training lanes in the future, on average, less 
than 3.1% of the unbuffered additional nests at SSTC would be expected to be lost (greater than 96.9% of 
the unbuffered additional nests would not be lost) under Alternative 1. For example, if 54 pairs of western 
snowy plovers were to nest on SSTC oceanside beaches (22 buffered pairs plus 32 unbuffered pairs), it is 
anticipated that one of the unbuffered pairs’ nests would be lost in an average year due to military 
training. On the central California coast, western snowy plovers may double brood, and females 
sometimes triple brood during a nesting season. If 86 pairs of western snowy plovers were to nest on 
SSTC oceanside beaches (22 buffered pairs plus 64 unbuffered pairs), it is anticipated that two of the 
unbuffered pairs’ nests would be lost in an average year due to military training. Currently, fewer than 22 
nests occur on SSTC beaches, and none of the 22 nests would be expected to be lost in an average year. 

In addition to western snowy plovers on SSTC oceanside beaches, buffered/fenced nesting on NASNI 
beaches and SSTC Delta Beach North and South will continue. In 2002 and 2003, there were 12 (2002) 
and 13 (2003) maximum active nests on NASNI as well as 3 (2002) and 1 (2003) on Delta Beach North 
and South combined. Combining all the nesting on Naval Base Coronado property, it is estimated that if 
68 pairs of western snowy plovers were to nest on Naval Base Coronado (54 pairs on SSTC oceanside 
beaches, 12 or more on NASNI, and 2 or more on the SSTC Delta Beaches), up to one pairs’ nests may be 
lost in an average year due to military training. 

The Final USFWS Recovery Plan management goal for western snowy plover on all Silver Strand 
beaches including non-Navy managed beaches (NASNI, SSTC-N, SSTC-S, Silver Strand State Beach, 
and the Coronado Beaches) is 95 breeding adults. The current preferred method for determining breeding 
pairs is maximum nests at one time. If one assumes that 95 breeding adults correlate to 48 pairs necessary 
for the Silver Strand beaches, this roughly correlates to 48 required active nests at one time to meet 
recovery goals. Given that the nesting of only one pair of the first 68 pairs is expected to be taken by 
training (67 viable nesting pairs), it may be possible for the Navy to meet the USFWS management goal 
for this area on its property alone. 

Current Mitigation

Current mitigation for the Alternative 1 is the same as discussed for the No Action Alternative (Section 
3.12.3.2.1), and includes:  beach scheduling procedures that bias training activities with heavy footprints 
away from beach areas with high nesting densities when it doesn’t impact training needs or the realism of 
training, nest relocation as appropriate to minimize potential impact from training, predator management 
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and control at the nesting sites, nesting deterrence in high use areas, maintenance of kelp on the beaches, 
use of MEs, site preparation and substrate enhancement to optimize habitat suitability, 
signage/education/recreational use restrictions to minimize public impacts on nesting birds, rearing of 
collected eggs and individuals, and routine monitoring of the sites. 

Some of the current mitigation measures play a larger role in protecting western snowy plover under 
Alternative 1, due to the proposed cap on buffers placed around western snowy plover nests and increased 
access to SSTC-N oceanside Beach Lanes 8, 9, and 10. 

Sand hummocks constructed in Green Beach lanes prior to the breeding season to discourage nesting will 
not only reduce the potential for disturbance in a higher use area, but also encourage birds to nest in safer 
alternate locations. This is particularly beneficial for western snowy plovers that may not receive an 
avoidance buffer around their nests. After sand hummocks were employed, plovers didn’t typically nest in 
Green beach lanes, whereas Red Beach historically averaged approximately 10 nests. Western snowy 
plovers generally have high site fidelity, and it can be reasonably assumed that the nests that would have 
been constructed on Green Beaches were located somewhere else on SSTC. As discussed in Section 
3.12.3.1.1, unbuffered California least tern nests had an overall average annual loss of 2.6% between 
2005-2009, versus the modeled estimated average loss in Green Beach lanes of approximately 11% (9.4% 
difference). Due to their similarity in distribution, unbuffered western snowy plover nests could be 
expected to show similar benefits from sand hummocks in Green Beach as California least tern nests. An 
estimated 9.4% of the 3.1% potential loss to unbuffered western snowy plover nests that would have 
occurred in Green Beach could potentially be avoided by this measure. 

Beach scheduling procedures bias activities with heavier beach use towards beach lanes with fewer nests, 
when it does not impact the realism of training or training needs. As discussed above, this management 
practice has not been required by or historically proposed to the USFWS to minimize losses, but is rather 
undertaken by the Navy voluntarily in its efforts to further minimize impacts. It minimizes the 
distribution of heavy impact training activities to a few training lanes, thereby allowing beach areas with 
heavier nesting densities to remain untouched or with reduced disturbance. This is particularly beneficial 
for western snowy plover nests that may be unbuffered. 

New Proposed Mitigation

The Navy is proposing additional mitigation to further promote the success of the species: 

The Navy is proposing to develop and implement a long-term site enhancement plan for SSTC, including 
both the oceanside and the bayside beaches. This site enhancement plan will work to control and where 
possible remove invasive non-native vegetation on the beaches and, if appropriate, replace it with native 
vegetation. SSTC-N Oceanside training lanes currently contain over 16 acres of overgrown invasive 
vegetation (Table 3.12-16), mostly towards the back one third of the beach. While this additional depth of 
beach is needed for several reasons, including to provide separation from the highway, most training has 
minimal footprint on this area. Training is most heavily concentrated in areas closest to the tide line. 
Removal or replacement of invasive overgrown vegetation in the back beach area will open these safer 
areas up to nesting activity. Considering the current nesting densities each beach lane (Table 3.12-15), the 
benefits of the site enhancement plan can be estimated. While Table 3.12-16 shows a potential increase in 
nesting of 43 nests at current densities, the long-term site enhancement plan is estimated to more 
realistically mitigate for an estimated 34 nests annually. Vegetation may not be removed on Green 
beaches and Blue 1 beach due to the more intensive training activities that occur there. Some vegetation 
on Red beaches may need to be preserved to prevent sand blowing onto the State Highway 75 (fifty 
percent is conservatively estimated).
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Table 3.12-16: Vegetation and Plover Densities in Nesting Beaches 

Training 
Lane 

% of Non-Native 
Vegetative Cover 

Density of Nests in 
Non-Vegetated 

Areas (nests/acre) 

Potential Increase 
in Nesting 

Yellow 1 0 0 0 
Yellow 2 0 0 0 

Red 1 15 0.5 8 
Red 2 36 0.1 4 

Green 1 22 0 0 
Green 2 22 0 0 
Blue 1 3 1.1 3 
Blue 2 3 3.0 9 

Orange 1 5 1.6 8 
Orange 2 3 3.5 11 

Total   43 

The Navy also plans to restrict vehicle patrolling and LARC V operator training from Red, Blue, and 
Orange Beaches. This restriction minimizes impacts of these high footprint activities on the SSTC-N 
oceanside training beaches with the highest density of nests. Modeling estimates that in an average year, 
this restriction may avoid the impact of up to 1 nest. 

The Navy plans to continue its current natural resource management program, add the above two 
mitigation approaches, and adapt the overall program as appropriate in the future to provide maximum 
protection to the species while still meeting training needs and realism. The program has, and is expected 
to continue to well compensate for impacts that training may have on western snowy plover nesting on 
the SSTC training beaches even under Alternative 1. It is expected that effects due to predation, 
specifically the gull-billed tern, and from yet unknown causes will continue to have a larger effect on the 
success of the species than Navy training. 

3.12.3.2.3 Alternative 2 
Under Alternative 2, modeling (described in Section 3.12.3.1) estimated that in an average year, 5% of 
the unbuffered nests would be lost, or one in every 22 unbuffered nests. In a worst case year, 11% of 
unbuffered nests would be lost, or one in 9 unbuffered nests. The modeling is conservative in that it does 
not included buffering of any nests initiated in Orange 1 or Orange 2. 

As discussed in Section 3.12.3.2.2, maximum number of nests at one time is typically reflective of the 
number of pairs at a site and the SSTC oceanside beaches typically have had 22 or less maximum 
concurrent nests at one time, or less than 22 nesting pairs of western snowy plovers (Table 3.12-15), all of 
which would be buffered under Alternative 1. If the population of western snowy plovers increases past 
22 western snowy plover nesting pairs in the SSTC-N and SSTC-S oceanside training lanes in the future, 
on average, an estimated 5% of the unbuffered additional nests would be lost (95% of the unbuffered 
additional nests would not be lost) under Alternative 1. Said another way, for the first 44 pairs of western 
snowy plovers nesting on SSTC oceanside beaches (22 buffered pairs plus 22 unbuffered pairs), it is 
anticipated that one of the unbuffered pairs’ nests would be lost in an average year. 

In addition to western snowy plovers on SSTC oceanside beaches, buffered/fenced nesting on NASNI 
beaches and SSTC Delta Beach North and South will continue. In 2002 and 2003, there were 12 (2002) 
and 13 (2003) maximum active nests on NASNI as well as 3 (2002) and 1 (2003) on Delta Beach North 
and South combined. Combining all the nesting on Naval Base Coronado property, it is estimated that if 
up to 58 pairs of western snowy plovers nest on Naval Base Coronado (44 pairs on SSTC oceanside 
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beaches, 12 or more on NASNI, and 2 or more on the SSTC Delta Beaches), up to one of a pairs’ nests 
may be lost in an average year. 

The final USFWS Recovery Plan management goal for western snowy plovers on the all Silver Strand 
beaches including non-Navy managed beaches (NASNI, SSTC-N, SSTC-S, Silver Strand State Beach, 
and the Coronado Beaches) is 95 breeding adults. The current preferred method for determining breeding 
pairs is maximum nests at one time. If one assumes that 95 breeding adults correlate to 48 pairs necessary 
for the Silver Strand beaches, this roughly correlates to 48 required active nests at one time to meet 
recovery goals. Given that the nesting of only one pair of 58 pairs is expected to be not viable (57 viable 
nesting pairs), it may be possible for the Navy to meet the USFWS management goal for this area on its 
property alone under Alternative 2. 

Mitigation

Current and proposed mitigation for the Alternative 2 is the same as discussed for the No Action 
Alternative and Alternative 1 (Sections 3.12.3.2.1 and 3.12.3.2.2), except LARC V and vehicle patrolling 
would not be restricted and beach scheduling procedures that bias training activities to particular lanes 
would not be implemented. Mitigation for Alternative 2 includes:  nest relocation as appropriate to 
minimize potential impact from training, predator management and control at the nesting sites, nesting 
deterrence in high use areas, maintenance of kelp on the beaches, use of MEs, site preparation and 
substrate enhancement to optimize habitat suitability, signage/education/recreational use restrictions to 
minimize public impacts on nesting birds, rearing of collected eggs and individuals, routine monitoring of 
the sites, and a long term site enhancement plan. 

The Navy plans to continue its current natural resource management program, and add additional 
mitigation, and adapt the overall program as appropriate in the future to provide maximum protection to 
the species while still meeting training needs and realism. The program has, and is expected to continue to 
well compensate for impacts that training may have on western snowy plover nesting on the SSTC 
training beaches even under Alternative 2. It is expected that effects due to predation, specifically the 
gull-billed tern, and from yet unknown causes will continue to have a larger effect on the success of the 
species than Navy training. 

3.12.3.3 California Brown Pelican 
Based on the limited potential contact as well as the status of the pelican stated in the five-year review, it 
is anticipated that none of the alternatives would adversely affect the population of California brown 
pelican. There are no known significant pelican roost sites on Navy training beaches in the SSTC. 
Pelicans do roost on Homeport Island which is located in the in-water bayside training area Delta III as 
well as along the wave attenuator at Fiddler’s Cove Marina, which is between Navy in-water bayside 
training areas Delta I and Charlie. The numbers of pelicans that use San Diego Bay and Silver Strand 
ocean beaches were counted over a year long 2006-07 Port-Navy bird survey effort. Brown pelicans 
counted in grid cells overlapping the ROI totaled 4,845 for the entire year, compared to 10,164 observed 
in the entire survey area. Birds in or adjacent to the ROI were most numerous along Zuniga Jetty, around 
Fiddler’s Cove Marina, and around Homeport Island. Maximum counts at these sites include 175 along 
Zuniga Jetty in September, 75 at Fiddler’s Cove Marina in November, and 104 at Homeport Island in 
September. 

These roost areas are likely to receive disturbance from transiting Navy craft or trainees on Zuniga Jetty 
but as the craft and trainees will only be transiting the area the disturbance is expected to be transient and 
not different from background levels of activity in San Diego Bay. 
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Underwater detonations also have the potential to directly harm pelicans. The mitigation measures for 
underwater detonations would require that the detonation area be monitored for 30 minutes prior to and 
30 minutes after a detonation and that successive detonations be more than 30 minutes or less than 10 
seconds apart. When monitoring the area, personnel watch for marine mammals, sea turtles, and diving 
birds. Presence of these animals would cause the detonation to halt. 

According to Yelverton et al. (1973), the safe impulse distance for birds, for all practical purposes, can be 
the same as that for diving mammals. That is, birds must be closer to the blast to sustain injury, so the 
marine mammal distance would be adequate. The suggested criteria should apply to birds of a wide range 
of sizes, with a lethal dose being approximately the same for larger birds as smaller (Yelverton et al. 
1973). 

Without a means to avoid blast impacts to diving birds, there would be mortality due to injuries from 
these detonations; the probability would increase due to fish kill that would attract foraging birds in 
sequential blasts. The protective measure of scheduling sequential underwater detonations more than 30 
minutes or less than 10 seconds apart limits the potential for effect on birds that would come to forage on 
any potential fish kill. Transiting pelicans or those resting on the water may be startled and also 
experience concussive injury if diving, although they are not deep divers and therefore do not spend as 
much time under water as other birds such as cormorants. Because the underwater detonation protective 
measures include watching for rafting or circling birds (like pelicans preparing to dive) immediately 
before a detonation, potential effects are minimized to the extent possible. 

In-water pile driving activities that have the potential to cloud the water and impede foraging are 
governed by a programmatic MOU between the USFWS and the Navy. The MOU primarily addresses the 
California least tern but also benefits the pelican through requiring silt curtains on dredging activities. In 
addition, noise created during construction or maintenance activities such as pile driving is managed 
during periods when these species are foraging due to the potentially significant effect of noise on fish 
forage (DoN and USFWS 2004). This MOU is currently under revision. 

3.12.3.4 Light-Footed Clapper Rail 
While clapper rail habitat (salt marsh and adjacent mudflat) occurs in the ROI, no activities are planned in 
salt marsh where the rail nests and finds shelter, or in the mudflats where it forages. There are a few 
training activities that access the southwest corner of San Diego Bay in the vicinity where the clapper rail 
has been sighted. These activities cross the Silver Strand from the ocean to the San Diego Bay at Emory 
Cove, possibly beaching on the oceanside or carrying non-motorized boats, and subsequently, swimming 
or paddling towards the power plant or Naval Base San Diego. Trainees may also approach from the 
bayside, through Emory Cove, in small motorized boats. Trainees beach their boats, cross SR-75, and 
mock-attack a target in the SSTC-S inland area, returning to their boats when finished. These types of 
activities may occur in up to 28 distinct training events per year. The individuals do not maneuver on the 
bayside outside of the dredged out Emory Cove channel, and would not come into contact with salt marsh 
or adjacent mudflat where clapper rails may occur. No additional activities in the area are anticipated. 
Based on this lack of training contact with clapper rail habitat and the very low and sporadic population of 
clapper rails in the SSTC-S salt marsh, none of the alternatives would have an effect on the light-footed 
clapper rail. 

3.12.4 Proposed Mitigation Measures 
All listed species management measures currently employed under No Action alternative are in 
accordance with previous USFWS Biological Opinions (as described in detail in Section 3.12.1.5) and 
will continue, with the exception of lane management of SSTC-N training lanes Blue 2 through Orange 2 
as previously described in 3.12.1.5.3. In addition, the following mitigation measures are proposed, which 
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are consistent with the USFWS Biological Opinion on SSTC operations (FWS-SDG-08B0503-09F0517) 
signed July 7, 2010. 

3.12.4.1 California Least Tern and Western Snowy Plover Measures 
Due to anticipated impacts to California least tern and western snowy plover from the action alternatives, 
measures will be implemented to minimize and manage these impacts: 

� The Navy will consider the tide conditions when developing training schedules, and schedule 
training activities that could be conducted on the hardpack during low tides when consistent with 
training needs.  

� The Navy will mark and buffer up to 22 concurrent snowy plover nests established at SSTC-N 
and SSTC-S beaches plus any additional nests that exceed 22 that are initiated in beach lanes 
Orange 1 and Orange 2. 

� Under baseline conditions, the southern 3 beach lanes are marked to facilitate avoidance of tern 
and plover nests. The Navy is developing a marking strategy to delineate least tern and snowy 
plover nesting areas that does not encumber training activities. Such a marking strategy may 
entail signage affixed to existing beach lane sign posts and a limited number of additional 
markers.  

� The Navy will delineate the boundary of SSTC-S that parallels the mean high tide line in a 
manner that does not encumber training exercises.  

� If relocation of any least tern or snowy plover nest/egg is necessary as a protective measure, each 
nest/egg will be relocated the shortest distance possible into suitable habitat by Service-approved 
monitors to increase the chances for nest success. The weekly reports to be submitted to the 
CFWO under the proposed project will include: a) date the nests/eggs were moved, b) number of 
nests/eggs moved, c) original and ending location of nests/eggs moved, and (d) distance the 
nests/eggs were moved.  

� Install temporary barriers and improved signage on the southern end of SSTC-N to more clearly 
notify the public of the Navy’s exclusive use of SSTC-N beach and existing restrictions on public 
usage of those beaches. 

� The NBC Natural Resources staff will brief all dog handlers annually, or more frequently if 
necessary, of guidelines pertaining to the use of military working dogs on SSTC beaches.  

� Military working dog handlers will be notified weekly of the locations of plover nests and, to the 
maximum extent possible, remain a minimum of 30 m (90 ft) from markers that delineate the 
locations of nesting plovers. Outside of the nesting season (15 Sept through end of February), 
training may occur unencumbered. 

� Physical conditioning will primarily occur on the hard pack sand on SSTC oceanside beaches.  If 
physical conditioning on soft pack sand is necessary, handlers and military working dogs will run 
on the sand road (SSTC-N only) or within 20 feet of the hard pack sand (SSTC-S only) to reduce 
the disturbance and impact to nesting terns and plovers.  

� At SSTC-N, military working dogs will exercise primarily between beach lanes Yellow 1 and 
Blue 1, where they may cross the beach to get to the sand road at the existing route immediately 
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to the north of the demo pit. The Navy will not conduct physical conditioning using dogs in the 
southern three beach lanes until: a) completing a study to evaluate the effects of military working 
dogs on terns and plovers and b) coordinating with the USFWS to develop conservation measures 
to minimize any additional effects.  

� If military working dog training is requested as part of Platoon Over-the-Beach activities at 
SSTC-N, these activities will be scheduled in beach lanes Yellow 1, the north half of Yellow 2, 
Green 1 or Green 2, pending the results of the Navy’s study to evaluate the response of terns and 
plovers to military working dog presence. 

� The Navy will coordinate with the Service in the development of the study to evaluate the effects 
of military working dogs on terns and plovers and will submit the study design and scope of work 
to the Service for review and approval. The Navy will allow the Service 30 days to submit 
comments and an additional 30 days to approve the final study design and scope of work. 

� The Navy will coordinate with the Service in the development of the Long Term Habitat 
Enhancement Plan for SSTC and will submit the plan to the Service for review and approval.  
The Navy will allow the Service 30 days to submit comments and an additional 30 days to 
approve the final study design and scope of work.  

� The Navy will include the following information in the yearly reports to be submitted to the 
USFWS under the proposed project: a) the number and distribution of terns and plovers observed 
in each training lane; b) the number of any dead or injured least terns or snowy plovers (including 
eggs, chicks or adults) observed in each training lane; c) the hatching rate of terns and plovers in 
each beach lane; d) maps of the locations of tern and plover roosts within the action area; e) the 
timing and number of training events within the southern 3 beach lanes, and other beach lanes, to 
the extent available; f) the date and condition of any dead or injured tern or plover; and g) any 
measures taken to prevent additional tern or plover death or injury.  

� The Navy will ensure that biological monitors look for and document the location of least tern or 
snowy plover nests, eggs and chicks prior to and after all military training exercises, to allow 
assessment of take associated with training activities. 

� The Navy will provide California Coastal Commission staff monitoring reports prepared for the 
U.S. Fish and Wildlife Service under the July 7, 2010 Biological Opinion. 

� Consistent with other applicable laws and to the extent possible and practical, the Navy will 
maintain signs and enforce the existing ban on the public bringing nonmilitary working dogs to 
Navy-controlled beaches. 

3.12.4.2 Training Activity Restrictions 
Vehicle Patrolling and LARC V Operator Training. Vehicle patrolling and LARC V Operator training 
will not occur in Red, Blue, or Orange Beach Lanes. 

3.12.5 Unavoidable Adverse Environmental Effects 
Unavoidable environmental impacts to federally listed bird species are discussed in Section 3.12.3 
Federally Listed Species Impacts. 

As mentioned in Section 3.12.1.1.1, military readiness activities are exempt from the take prohibitions of 
the Migratory Bird Treaty Act provided they do not result in a significant adverse effect on a population 
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of a migratory bird species. A number of migratory bird species covered under the MBTA are listed as 
endangered or threatened, and are discussed in detail in Section 3.12.3. Other species that occur at SSTC 
are also covered under the MBTA, but are not federally or state-listed as endangered or threatened; these 
species are not limited to, but include the special status birds listed in Table 3.12-5. 

Unavoidable environmental effects are described below: 

� Effects on nesting least terns and snowy plovers will likely result from increased access to 
training areas during the breeding season of these birds. This may include some mortality and loss 
of productivity (see Section 3.12.3). 

� General disturbance of migratory birds, will likely result from the increased interaction between 
humans on foot in small and large groups, vehicles, equipment, weapons firing, pyrotechnics, 
dogs, marine vessels, etc. The effects are both behavioral and physiological, and could result in 
short-term and temporary disruption of foraging, roosting, or nesting for both common and 
special status species. Noise can also interfere with animal communication. An unquantifiable 
effect of an increasingly noisy environment may affect avian use of the SSTC. 

� General habitat degradation is likely due to the increased presence of humans, noise, vehicles, 
helicopters, and heavy equipment. On the other hand, these activities may also control vegetation 
on the site which helps to preserve habitat on the site. Habitat for foraging, roosting, or nesting 
may be temporarily unavailable due to occupation of the amphibious landing area and associated 
activities on the beach that could occupy a large footprint.  

� Both action alternatives could expose diving birds to concussive injury from underwater 
detonation. However the procedure proposed for pre-detonation monitoring minimizes the risk of 
such injury (Section 3.9 Marine Mammals; Current Mitigation Measures). 

With implementation of mitigation measures and management practices, no other unavoidable, adverse 
environmental effects have been identified for bird species at the population level as a result of 
implementation of any of the alternatives.  

3.12.6 Summary of Effects 
The Proposed Action (Alternative 1) would result in adverse effects on individual birds; none of these 
temporary effects are expected to have an adverse effect on nesting shorebirds and seabirds at the 
population level, such as to the California least tern and western snowy plover. Effects would be 
minimized due to the proposed mitigation measures; effects would also be minimized by de-conflicting 
access to training beaches due to the presence of nesting birds. Impacts to the California least tern and 
western snowy plover are described in detail in a separate Biological Assessment, prepared for 
consultation with the USFWS under Section 7 of the ESA. This BA was submitted to the USFWS by the 
Navy, initiating consultation on these species. The consultation process concluded with the signing of the 
Biological Opinion on July 7, 2010, which concluded that activities under the Proposed Action would not 
jeopardize the continued existence of ESA-listed species.  

3.12.6.1 No Action Alternative 
The potential impacts to birds of the No Action Alternative would be limited, short-term, and 
direct/indirect to individuals rather than a population of migratory birds. No unavoidable adverse effects 
are expected on migratory bird populations as a result of implementing the common elements of the No 
Action Alternative. Activities are covered under existing Navy/USFWS Biological Opinions and permits. 
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While many activities are frequent, most have a small footprint in proportion to the area available and, by 
their nature, they are short in duration. 

The potential for direct impact to birds on the water or on land is remote. The primary effect to birds is 
flushing of individual birds, such as passerines, which may use wetlands and scrub areas for nesting. The 
energy that a foraging, resting, or nesting bird must expend can affect its reproductive success, even if it 
is using the ROI for a short time as a stopover rest area during migration, and not to nest. Flushing could 
also occur from on-foot land-based activities, such as during the use of pyrotechnics. These effects are 
minor and short-term to birds because there are only small groups of personnel acting covertly; further, 
the personnel are dispersed throughout the 600 acres of inland area—concentrated near roads and away 
from wetlands where birds may be located. A portion of this activity does occur in wetland or semi-
wetland areas, or in low scrub where birds may be nesting—and naturally more secretive in behavior. 
Training activities are not allowed in vernal pools under the No Action Alternative. The overall impact on 
birds is short-term and minor; further the overall impact is on an individual species and not overall 
population level. 

Activities that disturb sediment, such as pile driving associated with ELCAS, which is infrequent, may 
cause turbidity in the water and could temporarily affect the foraging success of fish-eating birds, 
including the federally endangered California least tern and brown pelican. 

Noise impact could potentially, but likely negligibly affect migratory bird individuals under the No 
Action Alternative. 

3.12.6.2 Alternatives 1 and 2 
Increases in training under Alternatives 1 and 2 may result in increased impacts to the nesting and 
foraging of migratory birds, in addition to the California least tern and western snowy plover. Impacts to 
nesting and fledglings during the breeding season would be higher on the beaches where individual or 
colonial nesting occurs. Similar disruption of nesting could occur in the inland area of SSTC-S because of 
the physical impact of foot and vehicle activity, as well as the use of pyrotechnics; but no permanent 
habitat loss is expected. Much of the existing vegetation is iceplant, which supports low habitat value. 

Overall, the protection from urban development afforded by the security and safety requirement of 
military training activities has maintained the habitat for a wide array and abundance of migratory birds. 

A summary of effects by alternative is presented in Table 3.12-17. 
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Table 3.12-17: Summary of Effects  

Alternative Effects

No Action Alternative

� Current management practices restrict activities from occurring in some 
nesting areas during the breeding season, particularly three SSTC-N beach 
lanes Blue 2, Orange 1, and Orange 2 as well as Delta North and South.

� Potential impacts from air and marine vessel activities, as well as LCAC 
activities are expected to be minimal to nesting species, as activities 
typically occur or are scheduled for areas with no or minimal nesting.

� If there are birds found diving or circling around an underwater detonation 
point, activities will be halted until the birds have left the area, which 
minimizes the potential for blast impacts to diving birds.

� Habitat for nesting and foraging migratory land birds, as well as for 
shorebirds and seabirds may be degraded due to the presence of foot 
traffic and from land detonations and pyrotechnics. None of these 
temporary effects are expected to have an adverse effect on migratory 
birds at the population level. 

� The majority of beach activities occur away from nests on the beach, 
generally below the high tide line. Activities occurring near the nesting 
area potentially affect nesting birds. However, current management 
practices minimize adverse effects.

� Loss in California least tern nesting historically has been and is expected 
to continue to be small when compared to overall nesting levels. Current 
mitigation measures well compensate for these losses.

Alternative 1  

� Alternative 1 would have additional effects on birds. The increased 
frequency and intensity of these activities would encourage birds to avoid 
the area. 

� Vehicle patrolling and testing at SSTC-N would minimally impact nesting 
migratory birds or shorebird foraging under this Alternative, because these 
activities would be restricted to specific training lanes. 

� Habitat for nesting and foraging migratory land birds, as well as for 
shorebirds and seabirds would be degraded due to the presence of foot 
traffic, and noise from pyrotechnics. While impacts to nesting habitats 
would increase under this Alternative, existing infrastructure, training 
requirements, scheduling needs, and mitigation measures will naturally 
pull activities away from these habitat areas, minimizing impacts. None of 
the temporary effects from training are expected to have an adverse effect 
on migratory birds at the population level. 

� Losses in California least terns and western snowy plover nesting is 
expected to be minimally increased from current, No Action Alternative 
levels. Current and proposed mitigation measures well compensate for 
these losses.  

� The Navy has consulted with the USFWS under Section 7 of ESA. The 
USFWS concluded that the proposed action is not likely to jeopardize the 
continued existence of ESA-listed species.  
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Table 3.12-17: Summary of Effects (Continued) 

Alternative Effects 

Alternative 2 

� Effects are the same as described for the No Action Alternative for air and 
marine vessel activities as well as LCAC and ELCAS activities. Effects of 
other activities are generally the same as Alternative 1.  

� Under Alternative 2, training has the option of going into Lanes 8, 9, and 
10 and impact nesting birds there. Migratory birds that coincidently use 
this area would also be impacted. Military activities will not often go into 
these training lanes, however, due to the infrastructure, training 
requirements, scheduling needs, and mitigation measures causing 
activities to naturally gravitate away from nesting areas. 

� Losses in California least terns nesting is expected to increase, and losses 
to western snowy plover nesting is expected to be minimally increased 
from current, No Action Alternative levels. Current and proposed 
mitigation measures well compensate for these losses.  

Mitigation Measures 

� Current mitigation measures include: communication and coordination of 
training area protocols, nest relocation, predator management and control, 
habitat modification, site preparation, nest substrate enhancement, 
signage and education, recreational use restriction, rearing of collected 
eggs, injured, and sick individuals, a western snowy plover health study, 
and monitoring.  

� Under Alternative 1, vehicle patrolling and LARC V Operator Training 
would not occur in Red, Blue or Orange Beach Lanes. Observation for 
birds will be conducted prior to and after underwater detonations and 
detonation activities would be delayed if flocks of diving birds are 
present. Mitigation measures are described in detail in Sections 3.12.4, 
3.12.3.2.1, 3.12.3.2.2 and 3.12.3.2.3. 

� Develop and implement a Long-term Site Enhancement Plan that 
includes invasive vegetation control on SSTC oceanside beach lanes, 
establishing dunes on the windward (west) edges of Delta North and 
South that would enhance this area for plovers, create a source of sand for 
the least tern nesting area, and establish a better visual barrier between 
SR-75 and the nesting colony.  

� Install temporary barriers and improved signage on the southern end of 
SSTC-N to more clearly notify the public of the Navy’s exclusive use of 
SSTC-N beach and existing restrictions on public usage of those beaches. 

� The Navy will consider the tide conditions when developing training 
schedules, and schedule training activities that could be conducted on the 
hardpack during low tides when consistent with training needs.  

� The Navy will mark and buffer up to 22 concurrent snowy plover nests 
established at SSTC-N and SSTC-S beaches plus any additional nests that 
exceed 22 that are initiated in beach lanes Orange 1 and Orange 2. 
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Table 3.12-17: Summary of Effects (Continued) 

Alternative Effects 

Mitigation Measures 
(Continued) 

 

� Under baseline conditions, the southern 3 beach lanes are marked to 
facilitate avoidance of tern and plover nests. The Navy is developing a 
marking strategy to delineate least tern and snowy plover nesting areas 
that does not encumber training activities. Such a marking strategy may 
entail signage affixed to existing beach lane sign posts and a limited 
number of additional markers.  

� If relocation of any least tern or snowy plover nest/egg is necessary as a 
protective measure, each nest/egg will be relocated the shortest distance 
possible into suitable habitat by Service-approved monitors to increase 
the chances for nest success. The weekly reports to be submitted to the 
CFWO under the proposed project will include: a) date the nests/eggs 
were moved, b) number of nests/eggs moved, c) original and ending 
location of nests/eggs moved, and (d) distance the nests/eggs were 
moved.  

� The Navy will delineate the boundary of SSTC-S that parallels the mean 
high tide line in a manner that does not encumber training exercises. 

�The NBC Natural Resources staff will brief all dog handlers annually, or 
more frequently if necessary, of guidelines pertaining to the use of 
military working dogs on SSTC beaches. Military working dog handlers 
will be notified weekly of the locations of plover nests and, to the 
maximum extent possible, remain a minimum of 30 m (90 ft) from 
markers that delineate the locations of nesting plovers. Outside of the 
nesting season (15 Sept through end of February), training may occur 
unencumbered. 

�Physical conditioning will primarily occur on the hard pack sand on SSTC 
oceanside beaches.  If physical conditioning on soft pack sand is 
necessary, handlers and military working dogs will run on the sand road 
(SSTC-N only) or within 20 feet of the hard pack sand (SSTC-S only) to 
reduce the disturbance and impact to nesting terns and plovers.  

�At SSTC-N, military working dogs will exercise primarily between beach 
lanes Yellow 1 and Blue 1, where they may cross the beach to get to the 
sand road at the existing route immediately to the north of the demo pit. 
The Navy will not conduct physical conditioning using dogs in the 
southern three beach lanes until: a) completing a study to evaluate the 
effects of military working dogs on terns and plovers and b) coordinating 
with the USFWS to develop conservation measures to minimize any 
additional effects. The Navy will submit the study design and scope of 
work to the Service for review and approval. The Navy will allow the 
Service 30 days to submit comments and an additional 30 days to 
approve the final study design and scope of work. 

� If military working dog training is requested as part of Platoon Over-the-
Beach activities at SSTC-N, these activities will be scheduled in beach 
lanes Yellow 1, the north half of Yellow 2, Green 1 or Green 2, pending 
the results of the Navy’s study to evaluate the response of terns and 
plovers to military working dog presence. 
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Table 3.12-17: Summary of Effects (Continued) 

Alternative Effects 

Mitigation Measures 
(Continued) 

�The Navy will coordinate with the Service in the development of the Long 
Term Habitat Enhancement Plan for SSTC and will submit the plan to the 
Service for review and approval.  The Navy will allow the Service 30 
days to submit comments and an additional 30 days to approve the final 
study design and scope of work. 

� The Navy will include the following information in the yearly reports to 
be submitted to the USFWS under the proposed project: a) the number 
and distribution of terns and plovers observed in each training lane; b) the 
number of any dead or injured least terns or snowy plovers (including 
eggs, chicks or adults) observed in each training lane; c) the hatching rate 
of terns and plovers in each beach lane; d) maps of the locations of tern 
and plover roosts within the action area; e) the timing and number of 
training events within the southern 3 beach lanes, and other beach lanes, 
to the extent available; f) the date and condition of any dead or injured 
tern or plover; and g) any measures taken to prevent additional tern or 
plover death or injury.  

� The Navy will provide Commission staff monitoring reports prepared for 
the U.S. Fish and Wildlife Service under the July 7, 2010 Biological 
Opinion. 

�  Consistent with other applicable laws and to the extent possible and 
practical, the Navy will maintain signs and enforce the existing ban on 
the public bringing nonmilitary working dogs to Navy-controlled 
beaches. 
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