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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Ecological Services 
Carlsbad Fish and Wildlife Office 

6010 Hidden Valley Road, Suite 101 

In Reply Refer To: 
FWS-SDG-08B0503-09F0517-ROO 1 

Captain Gary Mayes 
Commanding Officer 
Naval Base Coronado 
P.O. Box 357033 
San Diego, California 92135-7033 

Carlsbad, California 92011 

AUG 1 7 2012 

Subject: Amendment to the Biological Opinion on the U.S. Navy's Silver Strand Training 
Complex Operations (FWS-SDG-08B0503-09F0517), Naval Base Coronado, San 
Diego, California 

Dear Captain Mayes: 

On April25, 2012, we received the U.S. Department of the Navy's (Navy) request to amend the 
biological opinion addressing Silver Strand Training Complex (SSTC) Operations (FWS-SDSG-
08B0503-09F0517) on federally listed endangered and threatened species. This amendment 
addresses a study to evaluate the effects of military working dogs on the California least tern 
(Sternula antillarum browni, least tern) and western snowy plover (Charadrius alexandrinus 
nivosus, snowy plover), which the Navy will implement to fulfill Avoidance Measure 6.3 and 
Term and Condition 1.6.5 ofthe biological opinion. 

The Navy implemented Phase 1 ofthe working dog study during the 2012least tern and snowy 
plover breeding season, and plans to continue work during the 2013 breeding season. The Navy 
submitted a general study design for our review and approval as required by Term and Condition 
1.6.5. The study included the following activities and measures to minimize potential impacts to 
least terns and snowy plovers: 

1. Researchers, under supervision of experienced monitors approved by the Carlsbad Fish and 
Wildlife Office (CFWO), will install, monitor, and remove video cameras at up to 175 least 
tern nests and 20 snowy plover nests at the SSTC and Delta Beaches. Camera installation 
and removal will only occur during periods of moderate weather, consistent with existing 
monitoring weather guidelines. The Navy will submit the list of researchers and monitors, 
their relevant experience and the specific activities that will be conducted by each to the 
CFWO for approval. The cameras will be installed, monitored, and removed as follows: 

a. Up to 4 cameras will be attached to a digital video recorder (DVR), via cables. Three 
of the cameras will be directed at individual nests, and one of the cameras will be 
directed toward the route of travel (e.g., beach or sand road). Two camera systems 
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(four cameras attached to a DVR) may be operated in different areas at the same time.  
Each camera system will be monitored by a researcher.  The DVR and researcher will 
be stationed in a blind that will be at least 33 yards from nests, or will be hidden from 
the line of sight of nests by topography (e.g., dune or beach crest) or other physical 
features (e.g., fence). 

 
b. Camera system installation and removal will be minimized to approximately 20 

minutes each.  The researcher has developed the technique for installation and removal 
to minimize the disturbance to the colony, by setting up the blind first, then quickly 
installing or removing the equipment from the blind to and from the nests. 

 
c. The monitor will observe nest(s) prior to installing camera equipment to assure that 

least terns or plovers are actively incubating target nests. 
 

d. Up to:  i) 100 least tern nests and 15 snowy plover nests in the northern 7 beach lanes of 
SSTC-N beach; and ii) 75 tern nests and 5 plover nests on the southern 3 beach lanes of 
SSTC-N, SSTC-S or Delta beaches will be observed using the camera system described 
above.  Nests within these areas will be observed by camera for up to 3 sequential days 
(i.e., before, during, and after existing dog training).  This will entail setup and removal 
of the camera system each day.  The daily observation period will be for approximately 
2 hours.  The same nests will also be observed on 1 to 2 additional days later in the 
breeding cycle to gather additional behavioral data during periods without dog training 
activity. 

 
e. The researcher or monitor will record the departure time of any least terns or snowy 

plovers that are flushed from the target nest(s) during camera installation, and also 
record the time that birds return to the nest.  If birds do not return within 20 minutes of 
camera installation, researchers will remove the blind and depart from the area.  The 
researcher or monitor will then continue to monitor target nest(s) through a scope from 
outside the colony, if possible without exacerbating disturbance, and record the length 
of time of absence and any other relevant observations (i.e., predation of unattended 
nest).  If it is not possible to monitor the nest(s) without additional disturbance to the 
colony, the monitor will note the nest number(s) and return to these nests on the 
following day to confirm continued incubation.  The hatch rate and daily survivorship 
of nests at which incubation was not resumed within 20 minutes of camera installation 
will be compared to the colony-wide hatch rate and daily survivorship at the end of the 
season to determine if such nests experience a reduced hatch rate or survivorship.  The 
Navy will report to the CFWO within 24 hours if any incubating least tern or snowy 
plover fails to return to a nest within 20 minutes of camera installation and will 
coordinate with the CFWO to determine whether additional disturbance minimization 
measures are necessary.  
 

f. The researcher and monitor will remain inside the blind during the observation period, 
to reduce the potential for disturbance. 
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g. Patrice Baumhardt, Joelle Fournier, and Emily Rice will be authorized to install, 
monitor and remove nest cameras for this study, unless additional researchers are 
deemed necessary and are approved by the CFWO. 

 
2. Researchers, under supervision of experienced monitors approved by the CFWO, will 

install, monitor and remove data loggers at up to 150 least tern nests and 30 western snowy 
plover nests at the SSTC and Delta beaches.  Fifteen of the least tern nests with data 
loggers will be filmed for up to 5 hours to verify that the temperatures recorded by the data 
logger correspond to the least tern nest attendance.  Data logger installation and removal 
will only occur during periods of moderate weather, consistent with existing monitoring 
weather guidelines.  The Navy will submit the list of researchers and monitors, their 
relevant experience, and the specific activities that will be conducted by each to the CFWO 
for approval.  The data loggers will be installed, monitored and removed as follows:   

 
a. Data loggers will be placed under the sand at the center of the nest after 2-3 days of 

nest incubation.  An additional data logger will be placed adjacent to the nest to act as a 
control. 

 
b. To reduce the potential for data logger installation and removal to affect nesting, 

installation and removal time will be minimized to approximately 3 minutes for each 
nest, and installation and removal will minimize disturbance to each nest scrape. 

 
c. If necessary, eggs will be temporarily moved, or otherwise protected during installation 

and removal of data loggers. 
 

d. The researcher or monitor will observe nest(s) prior to installing data loggers to assure 
that least terns or snowy plovers are actively incubating target nests.   

 
e. The researcher or monitor will record the departure time of any least terns or snowy 

plovers that are flushed from the target nest(s) during data logger installation. The 
researcher or monitor will then continue to monitor target nest(s) through a scope from 
outside the colony, if possible without exacerbating disturbance, and record the length 
of time of absence and any other relevant observations (i.e., predation of unattended 
nest).  If it is not possible to monitor the nest(s) without additional disturbance to the 
colony, the monitor will note the nest number(s), and return to these nests on the 
following day to confirm continued incubation.  The hatch rate and daily survivorship 
of nests at which incubation was not resumed within 20 minutes of data logger 
installation will be compared to the colony-wide hatch rate and daily survivorship at the 
end of the season to determine if such nests experience a reduced hatch rate or 
survivorship.  The Navy will report to the CFWO within 24 hours if any incubating 
least tern fails to return to a nest within 20 minutes of data logger installation and will 
coordinate with the CFWO to determine whether additional disturbance minimization 
measures are necessary. 
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f. Joelle Fournier, Tiffany Shepherd, and Emily Rice will be authorized to install and 
remove data loggers and temporarily move tern and plover eggs, unless additional 
researchers are deemed necessary and are approved by the CFWO. 

 
3. The researchers will develop maps for review during the bi-weekly coordination meetings 

with the Navy and CFWO that depict the locations of all cameras and data loggers installed 
to date, to compare to the nest distribution and success. 

 
4. The Navy will submit a report to the CFWO at the end of the working dog study.  The 

Navy will submit a copy of researcher’s draft report to the CFWO, and provide the CFWO 
14 days to submit comments to the Navy, prior to submitting the final report.  The report 
will include the following: 

 
a. The duration of observed parental absences associated with study equipment 

installation and removal, and military dog training. 
 

b. A comparison of the hatching rate of least terns and snowy plovers at nests that were 
and were not subject to study equipment installation and removal, and military dog 
training. 

 
c. Representative video footage that shows the range of responses observed of least terns 

and snowy plovers to study equipment installation and removal, and military dog 
training. 

 
d. Recommendations for minimizing disturbance associated with study equipment 

installation and removal, and military dog training. 
 
The military working dog study is expected to temporarily disturb nesting least terns and snowy 
plovers.  Installation, monitoring and removal of the cameras, blind and data loggers are likely 
to result in the temporary departure of least terns and snowy plovers from nests that are under 
incubation.  The continued presence of the monitor or researcher during filming may increase 
the length of parental absence after camera installation.  Eggs exposed when the adult is absent 
from the nest could be preyed upon or experience temperature changes that could affect egg 
viability.  Adults could also respond to the installation and removal of the data loggers by 
moving eggs or nest material, or by abandoning the nest.  We expect, however, that the duration 
of adult absence from the nest caused by installation, monitoring, and removal of study 
equipment will be short, based upon the observations of nest monitoring staff (Joelle Fournier, 
pers. comm. 2012), results of previous efforts to film least terns and snowy plovers (Jeff Allen, 
pers. comm. 2012, Demers and Robinson-Nilsen 2012, St Clair et. al 2010), the proposed set-
back distance of the camera equipment, and the departure of researchers from the area if birds 
do not return within 20 minutes of equipment installation.   
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The proposal to install and remove cameras and data loggers only during moderate weather, as 
defined by existing monitoring protocols, will also reduce the potential for temperature effects 
associated with interruption of incubation. The potential for adverse effects associated with the 
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colony or out of sight of incubating birds. 
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egg viability to result from the camera study. Based upon the response of least terns and snowy 
plovers to previous nest relocations, we do not expect nest abandonment associated with 
installation and removal of the data loggers. 
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Implementation of the study will allow researchers to observe and quantify the responses of least 
terns and snowy plovers to military dog training at SSTC beaches. Analysis of the information 
collected is likely to improve our understanding of least tern and snowy plover response to, and 
help inform future minimization measures for, military dog training. Therefore, the benefit of 
the information that will be obtained is expected to outweigh the temporary disturbances 
associated with the study. 

In conclusion, while it is likely to cause temporary disturbance to nesting least terns and snowy 
plovers, we do not anticipate that the working dog study will cause any additional take of these 
species beyond that authorized in the biological opinion on the STCC Operations. Should study 
plans change or if additional information on the effects to least terns and snowy plovers becomes 
available, this determination may be reconsidered and further section 7 consultation may be 
required. 

We appreciate the Navy's efforts to implement the avoidance measures and terms and conditions 
of the biological opinion on the STCC Operations and look forward to our continued 
coordination on implementation of the working dog study. If you have any questions concerning 
this amendment, please contact Sandy Vissman at (760) 431-9440, extension 274. 

Sincerely, 

Karen Goebel 
Assistant Field Supervisor 
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POLICY AND PROCEDURE REGARDING 

SICK, INJURED, OR DEAD ANIMALS 
N a v y   R e g i o n   S o u t h w e s t 

April 2013 
 

This document has been prepared to assist Navy Region Southwest military and civilian 

personnel in the event that sick, injured, or dead animals are encountered in or around the 

workplace.  Wildlife, in general, should NOT to be handled.  However, when sick or injured 

animals must be handled, it should be done with EXTREME CAUTION.  Animals can behave 

erratically when stressed.  Wild animals should not be handled as if they were household pets.  

Always use a pair of gloves, non-permeable preferred, when handling wildlife and drape a piece 

of thick fabric [e.g., a sweat shirt or towel] over the head of the animal [reduces stress].  Place 

the animal in a dark container, such as a box, in order to keep it calm.  Once an animal is 

confined, it should NOT be given food or water as it can result in more damage to an already ill 

animal. To prevent bites it is recommended that personnel minimize interactions with all 

wildlife, since some animals may be vectors to potentially dangerous diseases such as rabies.  If 

you have handled an animal, even wearing gloves, wash your hands to reduce the potential for 

disease transmission. 

 

This document is organized into sections regarding procedures, contact information, and safety 

guidelines for specific situations.  The sections are organized A through H and cover the 

respective topics: sick or injured terrestrial animals, removal of dead terrestrial animals, sick or 

injured marine mammals, removal of dead marine mammals, dealing with nuisance animals, 

Avian Influenza, West Nile Virus, and Rabies. A reference list is included at the end of the 

document listing all the phone numbers mentioned throughout the instructions.  

 

Due to the large areas of land under the management of Navy Region Southwest within the San 

Diego Metropolitan Area and because of the lack of suitably trained personnel and appropriate 

equipment, the Natural Resources Office cannot respond to all sick, injured or dead wildlife.  If 

sick, injured or dead wildlife is encountered, the guidance below should be followed.  Questions 



 

should be directed to the Natural Resources Department (for Naval Base Coronado: [619] 545-

3703, for Naval Base San Diego or Naval Base Point Loma: [619] 532-2686) or the installation 

environmental staff (Appendix A) 

. 

A. Sick or Injured Wildlife [Terrestrial] 

 1. Assistance:  Navy Region Southwest utilizes the services of local private conservation 

organizations to assist sick and injured animals.  Wildlife Assist and Project Wildlife are willing 

to respond to calls for assistance on Navy property; however, only Wildlife Assist will retrieve 

animals.  Sky Hunters is a resource for sick or injured raptors (eagles, owls, hawks). 

Arrangements with Sky Hunters must be made through the Natural Resources Department.  A 

satellite responder is available on San Clemente Island. 

  a. Wildlife Assist - Ms. Marie Molloy [Call numbers in priority order below] 

   [1] Emergency Cellular telephone - [619] 921-6044 

   [2] Business telephone - [858] 278-2222 

  b. Project Wildlife [Injured animals must be transported to participating centers]  

   [1] Business telephone - [619] 225-9453 

   [2] Location- 887 ½ Sherman Street, San Diego, CA  92110-4014 [see below] 

   

 

 

 

 

 

 

 

 

 

Figure 1. Location of Project Wildlife care center 

  c. Sky Hunters [birds of prey only, arrangements must be coordinated through Natural 

Resources Department] 

   [1] Business telephone- [619] 445-6565  



 

 d. San Clemente Island-   
  [1] During business hours - Jaelean Carrero  [619] 524-9104   
  [2] After working hours – James Coler [619] 726-5639  
 

   2.  Information Needed: When contacting the above organizations, have as much of 

the following information available as possible in order to facilitate animal retrieval: [1] type (as 

precise as possible) and size of animal, [2] disposition, [3] location, [4] contact person, [5] 

location of the installation, [6] building number with general directions, [7] telephone number, 

and [8] time called [if message to voice mail].  It may be necessary to meet the wildlife rescue 

representative at the entrance to the installation in order to escort them to the location of the 

animal. 

 3. Protected or Sensitive Species: If you know or suspect that the injured or sick animal is 

listed as a federally endangered or threatened species, contact the installation Natural Resources 

Department.  NOTE:  Do not contact regulatory agencies, such as the U.S. Fish and Wildlife 

Service, California Department of Fish and Game, or National Marine Fisheries Service.  

Natural Resources Department compliance personnel will notify the appropriate agencies.  

 

B. Removal and Disposal of Dead Animals [Terrestrial] 

 1. Removal: The individual or command reporting the dead animal should take 

responsibility for appropriate carcass disposal.  If the individual or command can not dispose of 

the carcass, at a minimum, the installation Public Works Office must be contacted (see Quick 

Reference List below for Trouble Desk number).  Removal of dead animals should be 

accomplished as soon as possible to avoid unnecessary human exposure and to facilitate the 

transport of the animal, should that be required.  The flesh of putrefied animals often rips easily, 

exposing personnel to body fluids and complicating the removal process.   If animals must be 

handled in any way, it is recommended that disposable non-permeable gloves be worn or a 

plastic bag be used.  The potential of contracting disease from the type of animals encountered 

within the San Diego Metropolitan Area is currently low.  For information on Avian Flu and 

West Nile Virus transmittal, handling, and prevention, please refer to Sections F and G, 

respectively.  If the animal is banded or tagged, notify the Natural Resources Department 

immediately and record the band identification number. 



 

  a. Small animals [under 50 lbs.] can be double-wrapped using black plastic garbage 

bags, closed with a twist-tie, and placed into a dumpster.  Health hazards are not imposed in so 

doing, since there is no human contact with the disposed carcass.  Complaints from personnel in 

the vicinity of the container will be avoided because the animal will be inconspicuous, will not 

generate odors, and will be mixed with a large volume of other debris.  County of San Diego 

Ordinance and the City of San Diego allow the transport to and disposal of dead animals in 

landfills. 

  b. Larger animals [over 50 lbs.] may require burial.  Burial should be deep enough to 

obviate inadvertent subsequent exposure and should be in soft, moist soil – not only for the ease 

in digging, but also to promote decomposition.  If it is easy to do so, the body cavity may be 

opened, however the organisms associated with decomposition are in the large intestine, i.e., 

decay proceeds from the inside out.  Plastic bags should never be associated with the burial of an 

animal.  They neither promote decomposition nor are biodegradable.  If found near the ocean, 

carcasses should be buried 4 feet deep and up away from the high tide water mark to prevent 

spreading botulism.  Burial in or near nesting areas for the California Least Tern and Western 

Snowy Plover must be coordinated with the NBC mainland Wildlife Biologist (see Appendix A). 

The installation Public Works Officer [PWO] should be contacted for assistance with burial of 

larger animals. Contact the Navy Region Southwest Trouble desk at [619] 556-1309.   

 2. Bird/Animal Aircraft Strike Hazard [BASH]:  If a dead animal is located adjacent to an 

active airfield, it is critical that the animal be removed as soon as possible.  A carcass can attract 

bird and other wildlife that can pose a threat to aircraft and aviation personnel.  A possible 

BASH strike should be immediately reported to the Air Operations Air Traffic Controller, which 

can typically be reached via the Officer of the Day.  All possible BASH strikes should be saved 

(preferably frozen) to determine whether a strike occurred and the species involved.  For 

investigation of animals found near runways at NAS North Island and NOLF Imperial Beach, 

contact USDA Wildlife Services BASH biologist at [619] 250-9847.   

 3.  Protected or Sensitive Species: As with live animals, if you know or suspect that the dead 

animal is a federally listed endangered or threatened species, contact the installation Natural 

Resources Department (see Appendix A) to ensure proper notification is made to regulatory 

agencies.  It will be decided at this time who will dispose of the animal or whether it will need to 

be donated to a museum or federal agency.  



 

 

C. Reporting of Sick or Injured Marine Mammals and Sea Turtles  

 1. Sick or Injured: Marine mammals [whales, dolphins, sea lions, and seals] exhibiting signs 

of illness or injury should be avoided, but may be watched from safe distances to discern 

condition.  Do not enter the water to assist a sick or injured marine mammal.  THIS IS 

EXTREMELY DANGEROUS.  Many dying marine mammals cannot be assisted, for a host of 

reasons.  In addition, only civilian personnel associated with the California Marine Mammal 

Stranding Network (CAMMSN), overseen by the National Marine Fisheries Service (NMFS) 

Southwest Stranding Coordinator, may legally assist live stranded marine mammals. These 

personnel have the appropriate emergency response training, skills, and permits for these 

situations. . 

 2. Beached Animals: Seals and sea lions often beach themselves to rest, promote molting, 

and to recover from injuries and sickness. Dolphins, porpoises, whales and sea turtles only beach 

themselves during extreme illness or death. If there is doubt about whether or not an animal is 

alive, approach with extreme caution, since startled animals can inflict serious injury to 

personnel.  Never attempt to touch an animal that may be alive! 

a. Reporting: In the event that any marine mammal is beached alive, and appears 

sick or injured SeaWorld, the San Diego County CAMMSN POC for live strandings, 

should  be immediately contacted at 1-800-541-SEAL.  Additionally, the NRSW 

marine biologist should be contacted at [619] 532-2747.   

b. Information Needed:  When contacting the above POC’s, please have as much 

information available as possible.  In order to facilitate animal retrieval, the following 

will be needed: [1] type, size, and approximate weight of animal, [2] disposition (i.e. 

why you think the animal is injured or ill), [3] observed movement on the part of the 

animal, [4] contact person, [5] contact telephone number, [6] location of the animal 

(as precisely as possible), [7] location of the installation, [8] building number with 

general directions, and [9] time called (if message to voice mail).   

c. Summary Report: For each stranded cetacean or sea turtle, the NOAA Marine 

Mammal Stranding Data Sheet needs to be filled out and should be emailed or faxed 

to NRSW (walter.l.wilson2@navy.mil or 619-532-2283), who will forward to the 



 

appropriate NMFS POC. . The form is located at 

www.nmfs.noaa.gov/pr/pdfs/health/levela.pdf.  

 

D. Reporting and Removal of Dead Marine Mammals and Sea Turtles 

 1. Reporting: 

 a. Upon finding dead marine mammals or sea turtles, the NRSW marine biologist 

should first be contacted at [619] 532-2747 (leave voicemail if necessary).  

b. Concurrently and immediately, the San Diego County CAMMSN contact to 

report dead marine mammals and sea turtles is NMFS’ Southwest Fisheries 

Science Center at [858] 546-7162.   

 c. Summary Report:  In addition, for each dead marine mammal the NOAA Marine 

Mammal Stranding Data Sheet needs to be filled out and should be emailed or faxed to 

NRSW (walter.l.wilson2@navy.mil or 619-532-2283). The form is located at 

www.nmfs.noaa.gov/pr/pdfs/health/levela.pdf .   

 2. Disposal: Do not dispose of a dead dolphin, whale, porpoise or sea turtle without 

consulting with the NRSW marine biologist. After contacting both the NRSW marine 

biologist and Southwest Fisheries Science Center, large dead marine mammals may be dealt 

with in one of several ways. If the dead animal is found floating in Navy waters or in and around 

Navy piers, contact the Port Operations Port Control Office at [619] 556-1433 and they may 

tow the carcass out to sea. Alternatively, the NMFS may suggest alternative towing destinations, 

and the Navy as part of a memorandum of understanding with the NMFS can assist to the best 

practival extent possible given operations, logistic, fiscal, or personnel constraints. 

If the dead animal is found on shore, there are three options for disposal. 

   a. Natural tidal processes: leaving the carcass to decay where it lays is the first 

option.  If it is in close proximity to personnel, or is an aesthetic nuisance, the carcass 

may be repositioned to allow removal by the next high tide [see movement techniques 

below].  However, this will be ineffective when the animal is within the confines of 

San Diego Bay.  

b. Tidal and Sand Burial: only do this if tidal disposal is impossible or deemed 

inappropriate. The largest of animals can be moved using a strong plastic tarp.  Laid 

adjacent to the carcass, the animal can be rolled or pushed onto the tarp, then dragged 



 

to the water or burial site. All sand burials near the beach should be made at least four 

feet deep and up away from the high tide water mark to prevent spread of botulism.  

This is necessary to prevent further proliferation of diseases and to suppress odors.  

Sand burials at NAB Coronado from February through September must be 

coordinated with the Natural Resources Department to ensure nesting endangered 

birds are not impacted.  Any tarp used in pushing an animal should be washed 

thoroughly in salt water [if used in the ocean], with a final rinse in fresh water.  The 

Trouble desk, [619] 556-1309, should be contacted if heavy equipment is required 

and if necessary to enlist the assistance of cranes and/or rigging. Funding must be 

provided by the requesting command. 

c.  Dumpster Burial: When natural tidal processes or burial are impossible or 

inappropriate, an animal may be disposed of in a garbage dumpster on the 

installation. The animal must be wrapped in either a tarp or garbage bag and disposed 

of in a garbage dumpster. The animal must stay wrapped in the tarp inside of the 

dumpster.  This tarp should not be retrieved. 

 3. Final Notification: After the removal of a carcass has been accomplished, the NRSW 

marine biologist [619] 532-2747 should be contacted with final details of the event.   

 

E. Nuisance Animals [Squirrels, Gophers, Rats, Mice, Bats, etc.]   

 1. For assistance with terrestrial wildlife, contact the Navy Region Southwest Trouble 

desk at [619] 556-1309.  Please be aware of the possible risk of rabies transmission.  Refer to 

Section H for information on rabies detection, assistance, and avoidance. 

 2. For assistance with bee swarms, contact the Trouble desk at [619] 556-1309 for PWC 

Pest control assistance.  

 3.  Bats get trapped in buildings and must be removed.  If a bat is believed to be in the 

building, contact the installation Natural Resources Department.  If the bats are presenting an 

immediate hazard, they can be removed but must be done with caution to prevent bites and 

disease.  NEVER use bare hands to pick up or touch a bat!  If you find an injured bat, gently 

scoop the animal into a small container (like a shoe box) using a cloth or piece of paper. Put a 

soft cloth into the box to give the bat somewhere to cling and hide. Cover the box and place it 

where it cannot be disturbed by pets or children. Once the bat(s) has been captured, contact the 



 

installation Natural Resources Department or Wildlife Assist for response or the animal can 

be taken directly to the Project Wildlife care center (see Section A.1.b).  For rabies information 

see section H.  

    

F. Avian Influenza 

 Avian Influenza is a virus commonly found in bird intestines.  It is spread in bird excretions 

and saliva; contact with infected bird secretions can infect poultry and domestic birds. Human 

infection is very rare and spread among humans has not been sustained. Symptoms of the virus 

can range from flu-like (cough, fever, sore throat, muscle aches, etc.) to pneumonia, acute 

respiratory distress, and other severe complications.  There are a number of strains of the virus 

known to exist, but type A influenza virus is the one most commonly associated with birds. Refer 

to the Center for Disease Control Avian Influenza webpage: http://www.cdc.gov/flu/avian/ for 

more information. 

 While human infection is very rare, proper handling of bird carcasses will reduce the risk of 

infection of Highly Pathogenic Avian Influenza (HPAI H5NI).  The following guidelines have 

been generalized from the Department of Interior U.S. Fish and Wildlife Service Avian Influenza 

procedures (see citation below).    

 1.  Handling live and dead birds where HPAI is not suspected in the vicinity:  Normal 

protective measures, handling, removal, and/or burial guidelines as outlined in Section B should 

be followed.   Personal protective equipment (PPE) should be worn and disposed of properly.   

 2.  Handling live and dead birds where HPAI has been diagnosed or is suspected:  

Aerosolization of particles increases the risk of personal flu infection, thus, basic PPE such as 

impermeable gloves, goggles, National Institute for Occupational Safety and Health (NIOSH) 

particulate respirator, disposable gown and coveralls, and rubber boots or covers.  Contact of 

exposed skin (such as facial skin) with PPE (e.g. gloves) must be avoided, torn gloves must be 

replaced, and hands must be thoroughly washed. Proper handling, removal, and/or burial of the 

bird must be practiced as listed above in Section B.  Contact with bird should be as limited as 

possible.  

 3. Handling of PPE: PPE should be removed and handled as follows: [1] remove and dispose 

of coveralls and boot covers, [2] disinfect rubber boots, [3] remove gloves and thoroughly wash 

http://www.cdc.gov/flu/avian/�


 

hands, [4] remove and disinfect eye protection, [5] remove and discard respirator, [6] rewash 

hands.  

 4. Additional guidance:  Further questions or concerns regarding avian flu, please contact the 

Center for Disease Control at [800] CDC-INFO. 

 

G. Handling birds infected with West Nile Virus 

 Humans can be infected with West Nile Virus after being bitten by an infected mosquito.  

Mosquitoes become vectors by biting infected birds.  There is no evidence that human contact 

with infected dead birds will lead to infection, nor will person-to-person contact.  The best 

protection against West Nile is to avoid mosquito bites and eliminate mosquito breeding 

grounds.  The San Diego County Department of Environmental Health phone line, [858] 

505-6700, offers additional information on West Nile Virus. The County’s webpage also offers 

information and can be accessed at: http://www.sdcounty.ca.gov/deh/.  Additional information 

can found on the Center for Disease Control West Nile Virus webpage: 

http://www.cdc.gov/ncidod/dvbid/westnile/.  

 1. Reporting dead birds: The County of San Diego Department of Environmental Health 

Dead Bird Reporting Information Line should be contacted at [858] 694-2888 upon the 

discovery of a dead bird that meets the following qualifications: [1] must be a crow, raven, owls, 

jay, or hawk, [2] has been dead for LESS than 24 hours, [3] has NOT been damaged by animals 

or cars, [4] is NOT infested with maggots, ants, or flies, and [5] does NOT smell bad.  The 

County will only accept and test fresh, intact carcasses.  Birds accepted and tested by the County 

are: chickens, crows, ducks, egrets, herons, geese, gulls, hawks, jays, owls, pelicans, ravens, 

sandpipers, swans, and turkeys.  An online reporting sheet may be submitted through the Vector 

Control Program homepage, http://www.sdcounty.ca.gov/deh/eforms/chd_deadbird.html. 

 

H. Rabies Detection, Symptoms, and Avoidance 

 Rabies is an extremely dangerous and lethal disease.  It is transmitted via bites or 

scratches.  Raccoons, skunks, bats, and coyotes are the most commonly infected wild animals.  

Cats are the most commonly infected domesticated animals. Rabid animals usually display 

erratic behavior such as violence, confusion, friendliness, and muscle spasms.  Nocturnal animals 

seen during the day may have rabies.  Symptoms of human infection, though rare, include 

http://www.sdcounty.ca.gov/deh/�
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tingling at wound site, flu-like symptoms, irritability, seizures, coma, and muscle spasms when 

exposed to water (www.emedicinehealth.com, 2005). 

 1. Initial response:  If bitten by a possibly rabid animal, the individual should seek 

medical help as soon as possible.  Their direct supervisor should be notified.  Treatment is 

available at the Naval Medical Center San Diego (NMCSD) and at various Naval clinics.  The 

NMCSD Emergency Room should be contacted at [619] 532-8274 if bite occurs after clinic 

hours or on the weekends.  The clinic or Emergency Room will proceed with testing and 

treatment.  If the animal has been contained or able to be euthanized the Army Veterinary Techs 

will test it for rabies.  The San Diego County Health and Human Services department should 

be contacted at [619] 515-6620.  Response towards a potentially rabid wound should be 

immediate.  The wound should be thoroughly washed and a physician or emergency room should 

be called without delay.  If the animal is contained or euthanized, it can be tested for rabies.  If 

this is not possible, a Post exposure Prophylaxis (PEP) regimen should begin at once.  For further 

information refer to the California Compendium of Rabies Control & Prevention, 2004 (see 

full citation). 

  a. The NMCSD Preventative Medicine unit can be contacted at [619] 532-7638 

for more information.  The number for the main hospital is [619] 532-6400. 

2. Rabies Post exposure Prophylaxis (PEP):  If rabies infection is highly suspected, a 

regimen of rabies vaccine and Human Rabies Immune Globulin (HRIG) will proceed.  The 

vaccination and immunization process must be completed uninterrupted to work effectively 

against infection.   

3. Prevention: Contact with potentially rabid animals should be avoided if possible.  Wild 

animals should not be fed.  If contact is unavoidable, the utmost care and proper protective gear 

should be worn to protect from scratches or bites.  Animals suspected of rabies should be 

contained, isolated, or euthanized.  The San Diego County Department of Animal Services can 

provide assistance with handling rabid or possibly rabid animals and can be reached at [619] 

236-4250.  An isolated or euthanized animal can be tested for rabies by the San Diego County 

Public Health Laboratory, [619] 692-8500.  The San Diego County Health & Human 

Services department can provide further information when contacted, [619] 515- 6620. 

4. Additional information:  

  a. San Diego County Health & Human Services: online information 

http://www.emedicinehealth.com/�


 

[1] Rabies brochure:      

http://www2.sdcounty.ca.gov/hhsa/documents/rabiesflyer040904.pdf 

       b. E medicine article:  

 [2] E-medicine. Rabies. http://www.emedicinehealth.com/rabies/article_em.htm 

10 August 2005. 

http://www2.sdcounty.ca.gov/hhsa/documents/rabiesflyer040904.pdf�
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QUICK REFERENCE LIST: 

 

 Navy Region Southwest Trouble Desk (contact for current installation PWO numbers): 

[619] 556-1309  

Natural Resources Department – Naval Base Coronado: [619] 545-3703 

Natural Resources Department – Naval Base San Diego and Point Loma: [619] 532-2686 

 

Sick or Injured wildlife [terrestrial] 

A. Wildlife Assist: Ms. Marie Molloy 

[1] Response cellular telephone: [619] 921-6044 

[2] Business telephone: [858] 278-2222 

 B. Project Wildlife 

       [1] Business telephone: [619] 225-9453 

C. Sky Hunters (arrange through Natural Resources Department) 

    [1] Business telephone: [619]445-6565 

Removal and Disposal of Dead Animals [terrestrial] 

  Navy Region Southwest, Trouble desk: [619] 556-1309 

BASH Strike 

 USDA Wildlife Services [619] 250-9847 

Trouble desk: [619] 556-1309 

Sick or Injured Marine Mammals 

  A. SeaWorld:  

   [1] 1-800-541-SEAL  

   [2] [619]-226-3900   

Removal of Dead Marine Mammals 

  A. NRSW Marine Biologist: [619] 532-2747 

  B. Dead cetaceans, sea turtles 

   [1] South West Fisheries Science Center: [858] 546-7162 

  C. Dead pinnipeds 

   [1] NOAA Fisheries [562] 980-4017 

  D. Assistance in moving mammal 



 

   [1] Trouble desk: [619] 556-1309 

  E. Floating mammal 

   [1] Port Operations Port Control Office: [619] 556-1433 

Nuisance Animals [squirrels, gophers, rats, mice, etc.] 

 A. Natural Resources Department (Naval Base Coronado: [619] 545-3703, Naval Base  

San Diego and Point Loma: [619] 532-2686 

   B. Trouble desk: [619] 556-1309 

  C. Bee swarms:  [619] 556-1309 

  D. Project Wildlife Bat Team: [619] 225-9453 

Avian Influenza 

  A. Center for Disease Control Avian Flu Information webpage:     

   http://www.cdc.gov/flu/avian/ 

B. General questions  

[1] Center for Disease Control: [800] CDC-INFO 

West Nile Virus 

  A. Information 

   [1] San Diego County Department of Environmental Health: [858] 505-6700  

   [2] Center for Disease Control West Nile Virus webpage:  

   http://www.cdc.gov/ncidod/dvbid/westnile/  

  B. Dead Bird Reporting Information Line: [858] 694-2888 

  C. Online Reporting form: http://www.sdcounty.ca.gov/deh/eforms/chd_deadbird.html 

 Rabies 

  A. Naval Medical Center San Diego:  

   [1] Main hospital: [619] 532-6400 

   [2] Emergency Room: [619] 532-8274 

   [3] Preventative Medicine: [619] 532-7638 

  B. San Diego County Health & Human Services Department: [619] 515- 6620 

  C. San Diego County Department of Animal Services: [619] 236-4250 

  D. County Public Health Laboratory: [619] 692-8500 

http://www.cdc.gov/flu/avian/�
http://www.cdc.gov/ncidod/dvbid/westnile/�
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Appendix A 

Environmental –Natural Resources Staff Phone List 

Naval Base Coronado 

 Tiffany Shepherd, Wildlife Biologist, NBC Coastal Properties: [619] 545-3703 

 Arlene Arnold, Wildlife Biologist, NBC Inland Properties: [619] 545-5551 

 Melissa Booker, Wildlife Biologist, San Clemente Island: [619] 545-7188 

 Walt Wilson, Marine Biologist: [619] 532-2747 

 Luis Perez, Environmental Installation Program Manager: [619] 545-3429 

 

Naval Base San Diego 

 Andrew Wastell, Wildlife Biologist: [619] 532-2686 

 Walt Wilson, Marine Biologist: [619] 532-2747 

 Mark Edson, Environmental Installation Program Manager: [619] 556-1532 

 

Naval Base Point Loma 

Andrew Wastell, Wildlife Biologist: [619] 532-2686 

 Walt Wilson, Marine Biologist: [619] 532-2747 

 Rob Chichester, Environmental Installation Program Manager: [619] 553-0526 
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clarify project information and to discuss conservation measures to avoid, minimize, and offset 

impacts to SKR and arroyo toad. 

 

BIOLOGICAL OPINION 

 

DESCRIPTION OF THE PROPOSED ACTION 

 

The proposed action involves the Navy’s continuation and expansion of training activities at the 

RTSWS facility for the duration(s) set forth in the land use agreements with USFS and BLM 

(Figure 1).  Specifically, the proposed action consists of:  1) the expansion and realignment of 

training areas, portions of which will occur on BLM, USFS, and Vista Irrigation District (VID) 

lands; 2) continuation of ongoing training activities; 3) an increase in annual Survival Evasion 

Resistance Escape (SERE) student use; 4) accommodation of future training requirements of 

different military units and occasional users of RTSWS; and 5) replacement of the current 

Memorandum of Understanding (MOU) between the Navy and USFS with a Special Use Permit 

(SUP). 

 

At present, RTSWS implements training on a footprint consisting of 2,492 hectares (ha) [6,158 

acres (ac)] of land owned by USFS and VID (Figure 1) with a proposed expansion of 104 percent 

onto 5,076 ha (12,544 ac) of USFS, VID, and BLM lands. 

 

The SERE compound at RTSWS is located on USFS land and consists of a headquarters with an 

administrative building, several staff barracks buildings, a wastewater treatment plant, and a 

training compound consisting of several small structures.  No other structural facilities are 

located on the RTSWS.  Ten permanent duty personnel are stationed at the RTSWS, but none 

live at the RTSWS full time.  The Navy proposes continued use and no expansion or change in 

operations at the SERE compound. 

 

Six groups will routinely train at RTSWS:  SERE; Naval Special Warfare (NSW) Sea Air Land 

(SEAL); 1
st
 Marine Special Operation Battalion (1

st
 MSOB); Naval Construction Force (NCF); 

Amphibious Construction Battalion-1 (ACB-1 (Seabees)); 1
st
 Marine Expeditionary Force 

Training and Experimentation Group/Tactical Exercise Control Group (I MEF TEG/TECG); and 

other non-routine unit training.  Each organization has different training objectives and use areas 

within the project footprint. 

 

Current SERE Training Activities 

 

The SERE training course teaches survival and evasion skills in the field over a 5-day time 

period.  Survival training is taught first.  Classes are divided into five groups of approximately 12 

students, with 2 instructors per group (70 personnel total).  Training occurs both day and night 

with most training activity consisting of dispersed foot traffic with periodic assembly for group 

training clinics.  Training takes place throughout RTSWS.  Students are taught methods to 

procure water; capture, field dress, and prepare animals for food; locate edible plants; navigate on 
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land; survive and evade enemies; build a shelter and fire, etc.  During navigation training, 

students are given predetermined points to reach.  Students navigate from the start point to 

navigation points by traversing cross country. 

 

 
 

The last 2 days of survival and evasion training are spent practicing evasion in the field as two-

person teams.  Students are provided water, but they are not given food or weapons.  Food is 

obtained by capturing animals and collecting plants in the wild.  During the evasion period, 

students are given an objective to try to reach predetermined critical points, such as an extraction 

point. 

 

After the survival and evasion phase, students are assembled and placed in the resistance training 

lab within the training compound.  Finally, a 1-day debrief is conducted at an offsite location. 
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Proposed SERE Training Activities 

 

The Navy proposes to increase the number of SERE students from 1,680 students to 2,072 

students annually, a 23 percent increase.  SERE students will train in the expanded footprint with 

no changes to the current SERE training curriculum. 

 

Navigations points will be primarily located on VID land west of SR-79.  The Navy has 

redistributed the navigation points to reduce the number occurring within SKR habitat. 

 

Current NSW Training Activities 

 

NSW SEAL personnel are trained on unconventional warfare and special tactical intelligence-

gathering in hostile settings.  This type of training occurs throughout RTSWS and is conducted 

typically three times a year with 4-6 SEALs.  SEALs perform tactical navigation using foot patrol 

techniques, identify observation points, lay-up points and tactics.  SEALs are taught to minimize 

disturbance (leave a small footprint), are required to carry out what they brought in, and do not 

build fires or capture and collect food during training. 

 

Proposed NSW Training Activities 

 

The Navy proposes to increase the number of training operations from three to six annually.  No 

changes in the type of training currently conducted at RTSWS are proposed. 
 

Current 1
st
 MSOB Training Activities 

 

Similar to SEAL training, 1
st
 MSOB trains in unconventional warfare and special tactical 

intelligence gathering in hostile settings.  1
st
 MSOB training occurs twice per year on VID land 

east of SR-79. 

 

This training occurs over a 10-day period.  During this timeframe, the Marines stay in the field 

and overnight in designated areas.  Water is initially brought in, but as part of training, it must 

eventually be obtained via natural sources using a purifying pump.  During training, no fires are 

built, no animals are taken, and all trash and expended ammunition casings are removed from the 

training area.  Like NSW, 1
st
 MSOB personnel are taught to leave a small footprint and are 

required to carry out what they have brought in. 

 

Proposed 1
st
 MSOB Training Activities 

 

The 1
st
 MSOB training will continue to occur at RTSWS twice a year.  All aspects of the training 

will remain the same except for the addition of helicopters.  Helicopters will be used for 

exercises requiring insertion or extraction of personnel.  The locations of helicopter deployments 

are limited to those identified landing zones on the VID land:  landing zones (LZ’s) 1, 2, and 3 

(Figure 2). 
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Current Seabee Training 
 

Seabee training involves the teaching of military tactics that involve convoys, patrols (land 

navigation), and perimeter defense.  Convoy training is conducted on established roads 

throughout RTSWS.  Patrols typically involve squads of 12-14 personnel traversing on 

established paths and trails.  Seabee training occurs up to 3 times per year, over 5 days.  Ninety 

people, including the students and instructors, typically participate in the training.  Seabees spend 

each night in the field, pitching tents on already disturbed ground.  VID-leased land, east of SR-

79, has been the main focal point of the Seabee training.  All motorized operations remain on 

established roads.  Food, water, and port-a-potties are provided.  During training, no fires are 

built, no animals are taken, and all trash is removed from the training area. 
 

Proposed Seabee Training Activities 
 

The Navy proposes no change in the number of times training is conducted per year or any 

changes to the training activities.  Seabee training activities will occur within the expanded 

RTSWS area. 
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Proposed I MEF TEG/TECG Training 

 

Tactical Recovery of Aircraft and Personnel 

 

The I MEF TEG/TECG does not currently have training exercises at RTSWS.  The Navy 

proposes to conduct Tactical Recovery of Aircraft and Personnel (TRAP) and Non-Combatant 

Evacuation Operations (NEO) at RTSWS up to 4 times per year (2x each). 

 

A TRAP training mission typically lasts for 24 hours and involves 30-50 people.  During a TRAP 

operation, the rescue team [1 platoon-size element (24-36 people)] is transferred to RTSWS via 

helicopters to the vicinity of the “downed” aviator(s).  During such missions, each helicopter will 

land twice in the course of the mission and will be on the ground for less than 10 minutes.  Once 

on the ground, the rescue force fans out to locate, identify, and recover the downed aviator(s).  

Occasionally, there may be an additional 10-12 people to add to the realism. 

 

This training will occur potentially day or night and use all LZ’s.  Water, food, and port-a-potties 

are provided.  No fires will be built, and no animals will be taken. 

 

Non-Combatant Evacuation Operations 

 

A typical NEO mission would last 24 hours and involve up to 100 people including role players, 

simulating civilians, others that need to be evacuated, and a company of Marines (approximately 

50 personnel).  Typically four helicopters with 50 Marines land at LZ-1 where the remainder of 

the training operation is conducted.  Once on land the Marines secure the area and start the 

identification, processing, and staging of role players.  Once completed personnel are transported 

out by helicopter and bus.  Food, water, and port-a-potties are provided.  No fires would be built, 

and no animals would be taken. 

 

Other Unit Training 

 

Proposed Other Unit Training at RTSWS 

 

SERE periodically receives requests from other units to conduct training at RTSWS.  Requests 

are often for one-time training evolutions.  SERE evaluates the training being requested for 

suitability and for the capabilities available.  As standard operating procedure, all instructors 

from other units must receive a training area brief by SERE personnel prior to training.  The 

command signs a statement with regard to what activities are allowed and what activities are 

prohibited, as well as any limitations due to current conditions and land use agreements.  Any 

training conducted by other units will be of the same type and compatible with current training 

operations already being conducted at RTSWS. 
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Action Area 

 

The action area is defined as all areas to be affected directly or indirectly by a Federal action and 

not merely the immediate area involved in the action (50 CFR §402.02).  The action area for this 

project is confined to the RTSWS between the towns of Warner Springs and Sunshine Summit.  

Within RTSWS, most activities occur in and around Aguanga Ridge and Canada Aguanga River, 

West Fork San Luis Rey River, East Fork San Luis Rey River, and their respective watersheds. 

 

Conservation Measures 

 

1. After the initial 10 years of the 20-year biological opinion, the Service, Navy, USFS, BLM, 

and VID will meet to 1) discuss any changes to the project; 2) review the general status of 

the SRK and arroyo toad, including any relevant changes to the baseline status of these 

species in the action area (i.e., the “environmental baseline”); and 3) review information 

gained during the first 10 years in determining the effects of the training on SKR and arroyo 

toad.  Any significant changes may require reinitiation and subsequent re-analysis of the 

effects of the training on SRK and arroyo toad for the remaining 10 years. 

 

2. Digging (except holes done by hand for restoration), disking (except when approved by the 

Service to support revegetation and restoration efforts), grading, mechanical excavation or 

deposition of fill will avoid the Arroyo Toad Management Area (ATMA) and SKR-

occupied habitat. 

 

3. To minimize disturbance to arroyo toad, no exercises or activities will be conducted that 

will alter the natural processes or flow regime of the San Luis Rey River, including 

siltation, degradation of water quality, or the natural dynamics of downstream sand 

transport. 
 

4. Training navigation points will be located at least 30 meters (m) [98 feet (ft)] from the 

bankfull edge of intermittent streams and 100 m (328 ft) from perennial streams. 
 

5. Personnel will be instructed to urinate at least 30 m (98 ft) from the bankfull edge of 

intermittent streams and 100 m (328 ft) from perennial streams.  Solid human waste will be 

buried at least 15 centimeters (cm) [6 inches (in)] deep and 91 m (300 ft) from any wash, 

stream, creek, or riparian area, and all toilet paper will be removed from the area.  Portable 

toilets will be available in the field at assembly/encampment points for the unit training.  

Students will have access to portable toilets at points in the field upon arrival.  These 

portable toilets will be located at the two main drop-off points. 

 

6. No vehicle traffic will be permitted in riparian areas and across or along sandy alluvial 

habitats of the San Luis Rey River except for the existing dirt road crossings. 
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7. To offset adverse impacts on the arroyo toad, two dirt road river crossings on the 

San Luis Rey River will be permanently closed and may be restored as determined by the 

Naval Base Coronado (NBC) botanist (Figure 3).  Unused roads may be blocked with 

natural debris, such as large dead trees or boulders, and additional measures implemented 

to promote reestablishment of native vegetation in degraded areas.  In coordination with the 

land owner (VID, BLM, or USFS) and Service, site-specific assessments will be made prior 

to restoration efforts that are to be undertaken. 

 

 
 

8. SERE instructors will be trained and knowledgeable about the fauna of the action area and 

able to identify/recognize SKR and arroyo toad. 

 

9. Educational materials (e.g., a brochure) will be developed with information on, and a 

recognition guide to, arroyo toad and SKR.  The brochure will provide information on how 

to differentiate between similar non-listed species and a synopsis of the training area rules 

and restrictions to avoid and minimize adverse impacts to these species (e.g., ATMA and 

speed limits). 
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The brochure will be provided as part of a briefing given by the SERE instructors to all 

SERE students and other users of the training area before they are allowed access to the 

training area.  The briefing will include a discussion on the natural history of the training 

area and those federally listed species present in the training area as well as the training area 

rules and restrictions required to be followed to avoid any adverse impacts on these species. 

 

10. All vehicle traffic will be restricted to currently established dirt or paved roads. 

 

11. Areas where students and instructors congregate during the course of instruction will be 

selected based on the absence of federally listed species and their habitats. 

 

12. Whenever the establishment of trails begins to be evident, passive restoration will occur by 

rotating training activities (e.g., field courses) away from the impacted areas.  The intent is 

to have foot traffic remain dispersed and light throughout RTSWS 

 

13. Active habitat restoration of established trails or other impacted areas will be included as a 

management action in the NBC Integrated Natural Resource Management Plan (INRMP).  

Restoration may be accomplished actively in some areas through seeding and planting. 

 

14. All trash that may attract predators of SKR and arroyo toad (e.g., corvids, opossums, 

raccoons) will be removed from the training area and disposed of at least daily in areas or in 

bins that wildlife cannot access. 

 

15. No pets, specifically cats and dogs, will be allowed as they may result in an increased level 

of predation or injury to SKR and arroyo toad. 

 

16. Annual surveys to locate, and subsequent annual treatments (e.g., herbicide) of, invasive 

non-native plants will be included as a management action in the NBC INRMP.  Non-

native invasive plant species searches and spot treatment control efforts will be prioritized 

in riparian zones and areas of higher levels of training activity.  Surveys and treatment will 

target species listed by the California Invasive Plant Council as ‘severe’, ‘moderate’, or 

‘limited’ and any non-native plants that have the potential to alter ecosystem processes that 

are not already naturalized throughout the area. 

 

17. Staff and students will be instructed to clean clothing and footwear by removing any soil 

and plant propagules prior to entering the field.  All seed removed will be properly 

disposed. 

 

18. Methods for controlling tamarisk (Tamarix ramosissima) and pampas grass (Cortaderia 

jubata) will be modeled after the currently successful methods in southern California.  The 

proposed treatment method(s) will be approved by the landowner prior to implementation.  

The Navy will also consult with the Service if the work may affect federally listed species. 
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19. Consistent with BLM policy (U.S. Department of Interior 2007), and to avoid potential 

impacts to SKR and arroyo toad from herbicide drift, broadcast spray of any herbicide will 

be prohibited.  Spot treatments will be conducted during periods when SKR (daytime) and 

arroyo toad (non-breeding season) are least active. 

 

When in or near riparian areas, wetlands, or aquatic habitats, treatment will be conducted 

with herbicides approved for use in or near aquatic habitats following label restrictions. 

 

20. An ATMA, designed to avoid and minimize impacts to the onsite population of the arroyo 

toad, will be established on the east side of SR-79 (Figure 2).  The boundary of the ATMA 

will extend 500 m (1,640 ft) from the center of the waterway on each side and along its 

entire length within RTSWS. 

 

a. Arroyo toad surveys will be conducted at least every 3 years to determine status and 

location.  If arroyo toads are discovered in areas outside of the current ATMA, these 

locations will be added to the ATMA and managed accordingly.  Furthermore, if arroyo 

toads are not discovered for many years (at least 9 years) in previously occupied 

locations, these areas may be eliminated from the existing ATMA.  Updated maps 

depicting ATMA boundaries and arroyo toad locations will be provided to the Service 

upon survey completion and posted in appropriate locations at RTSWS. 

 

b. Informational signage will be installed at the access points to the ATMA as well as at 

strategic areas and river crossings, notifying personnel that the area is sensitive arroyo 

toad habitat and not to be impacted by off-road or off-trail vehicle traffic. 

 

c. A nighttime (sunset to sunrise) speed limit of 24 kilometers per hour (kph) [15 miles 

per hour (mph)] will be followed by all vehicles within the ATMA.  Drivers will take 

all reasonable precautions to avoid vehicle strikes of arroyo toad. 

 

d. Three terrestrial toad species similar in appearance to arroyo toad are found at RTSWS.  

To avoid inadvertent death or injury to arroyo toad as a potential food source, killing or 

capturing of any toad or frog species for the purposes of survival training will be 

prohibited within the mapped ATMA. 

 

e. To avoid inadvertent death or injury of arroyo toad young as a potential food source, no 

tadpoles of any species will be captured for survival training within the ATMA during 

the arroyo toad breeding season (April 1-July 31). 

 

f. Control and removal of non-native bullfrogs (Rana catesbeiana) from riparian and 

wetland areas will be requested for funding as part of the INRMP. 
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21. Informational signage will be installed on Fink Road on VID land west of SR-79, notifying 

personnel that the area is sensitive SKR habitat and prohibiting off-road or off-trail vehicle 

traffic. 

 

22. A nighttime (sunset to sunrise) speed limit of 24 kph (15 mph) will be posted and enforced 

for all vehicles within SKR habitat.  Drivers will take all reasonable precautions to avoid 

vehicle strikes to any species of kangaroo rat, which are all similar in appearance. 

 

23. Areas where students and instructors may congregate during the course of instruction will 

be sited away from mapped SKR habitat.  Foot traffic will remain dispersed and light with 

rotation of activity areas (such as navigation points) whenever the establishment of trails 

begins to be evident. 

 

24. SKR surveys will be conducted at least every 3 years to determine status and location.  

Updated occupancy maps will be provided to the Service upon survey completion and 

posted in appropriate locations at RTSWS. 

 

25. To avoid death or injury to the SKR as a potential food source, the killing or capturing of 

any kangaroo rat species for the purposes of survival training is prohibited within occupied 

areas (Figure 2). 

 

STATUS OF THE SPECIES 

 

Stephens’ Kangaroo Rat 

 

Listing Status 

 

The Service listed the SKR as endangered on October 31, 1988 (53 FR 38465), and a draft 

recovery plan was published on June 23, 1997 (Service 1999).  Critical habitat designation at the 

time of listing was determined not prudent; therefore, none was proposed or designated. 

 

Species Description 

 

SKR is dark brown above, white underneath, and has a black and white tail.  Adults weigh 

approximately 68 grams (2.4 ounces) (Bleich 1977).  Adult body-plus-tail lengths range from 

2.3-2.8 cm (9 to 11 in), with the tail 1.45 times the length of head and body (Bleich 1977).  The 

SKR is 1 of 21 species of kangaroo rats (genus Dipodomys) that comprise a distinct group of 

rodents belonging to the family Heteromyidae (Williams et al. 1993).  Characteristics common to 

all kangaroo rats include external fur-lined cheek pouches, large hind legs, relatively small front 

legs, long tails, and large heads (Williams et al. 1993).  SKR is similar in appearance to the 

sympatric Dulzura kangaroo rat [Dipodomys simulans simulans, formerly the Pacific kangaroo 

rat, Dipodomys agilis (Sullivan and Best 1997)] but is paler and can be distinguished from the 

latter by its smaller ears and broader skull (Grinnell 1922, Lackey 1967a, Price et al. 1992). 
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Habitat Affinities 

 

SKR typically inhabit areas characterized by low perennial and annual cover interspersed with 

large areas of bare ground (Grinnel 1933; Lackey 1967a; Bontrager 1973; Bleich 1973, 1977; 

Thomas 1975; O’Farrell et al.1986; O’Farrell and Clark 1987; O’Farrell and Uptain 1989; Price 

et al. 1994a, 1995; Goldingay and Price 1997).  Typical habitat consists predominantly of native 

and non-native annual herbs and annual and perennial grasses.  Many non-native grasses can 

exclude or otherwise degrade SKR habitat if they build up and develop a thatch (O’Farrell and 

Uptain 1989), and native grasses that become too dense may also limit or preclude occupation by 

SKR (O’Farrell 1990).  The only non-native grasses that appear to be conducive to SKR are 

Schismus barbatus and Vulpia myuros (O’Farrell 1994, 1997).  SKR is also found in sparse 

coastal sage scrub habitat, generally when shrub cover is less than 30 percent (O’Farrell and 

Uptain 1987).  Based on a review of O’Farrell and Uptain (1989), the presence of well-drained 

friable soils appears to be very important to this species’ distribution. 

 

SKR occur in relatively dry inland valleys west of the Peninsular Ranges of southern California, 

where mean annual rainfall is below 3.8 cm (15 in) and highly variable temporally and spatially.  

The vegetative cover of grasslands and coastal sage scrub throughout the SKR’s range also varies 

spatially and temporally from moderate to very sparse due to local rainfall, evaporative 

conditions, and wildfire frequency.  These dynamic vegetative communities influence the short 

and long-term habitat suitability. 

 

Life History 

 

SKR is primarily granivorous but also consumes some green vegetation and insects (Lowe 1997).  

SKR forage primarily by scratch-digging, a process by which they harvest seeds intermixed with 

soil with their forelimbs (Morgan and Price 1992), and the behavior of food caching enables 

kangaroo rats to survive during extreme seasonal fluctuations in food availability (Morgan and 

Price 1992, Reichman and Price 1993).  Typical of kangaroo rats, SKR can survive for extended 

periods with little free-water intake (Sork 1977, Lackey 1967b); the related Merriam's kangaroo 

rat (D. merriami) is known for its ability to live without water indefinitely on a completely 

granivorous diet (French 1993). 

 

Some SKR may reproduce within the same year that they are born, but the proportion that breeds 

within their first year fluctuates with environmental conditions (Price and Kelly 1994).  The 

average litter size for SKR ranges from 2.7-2.8 individuals (Lackey 1967b, Price and Kelly 

1994).  Gestation is approximated at 30 days (Price and Kelly 1994), and weaning occurs 

approximately 18-22 days postpartum (Lackey 1967b).  The timing of breeding is highly 

variable, with reproduction likely triggered by the growth of vegetation subsequent to winter rain 

(Reichman and Van de Graaff 1975, McClenaghan and Taylor 1993, Price and Kelly 1994).  

Reproductive activities peak in spring, but females may remain reproductive until late fall as long 

as food resources are adequate (McClenaghan and Taylor 1993, Price and Kelly 1994).  Extended 

reproduction can result in multiple litters (as many as five) under favorable environmental 
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conditions (Price and Kelly 1994).  Prolonged breeding activity is associated with the generally 

mild climate across the SKR’s range (O’Farrell 1990) combined with high food availability 

during years with higher than average rainfall (Price and Kelly 1994).  Conversely, under poor 

environmental conditions, SKR may limit reproduction (Burke et al. 1991). 

 

SKR home ranges vary according to habitat features, season, food availability, population 

density, and sex.  Estimates for mean home ranges within a population vary between 0.02 and 

0.13 ha (0.05 ac and 0.32 ac) (Thomas 1975, Ascanio and Price 1989, Kelly and Price 1992) with 

home ranges for males generally being larger than females.  Burrow depths range between 20 and 

45 cm (9 and 18 in), and multiple burrow openings may be adjoined.  Burrow complexes consist 

of a network of tunnels connecting multiple entrances (O’Farrell and Uptain 1987) with tunnel 

pathways corresponding to surface runways.  Except during brief periods within the reproductive 

season, each SKR burrow complex appears to be occupied by a single adult, although burrows of 

different individuals are often clustered near one another.  SKR typically emerge from their 

burrows soon after sunset and may be active at any time during the night, but apparently they 

only spend limited time foraging or above ground (Burke et al. 1991). 

 

Price et al. (1994b) found that SKR generally are highly sedentary, but they recorded one 

instance of an individual moving over 1 km (0.6 mi) between trapping grids.  The median 

maximum distance moved by individual SKR between captures was within 29 m (96 ft) of the 

initial point of capture.  The median distance between first and last monthly home-range centers 

was 18 m (58 ft) for individuals captured in 2 or more months.  Males were found to be more 

mobile than females, and lactating females were found to be especially sedentary, but dispersal 

distances were found to be similar for juveniles and adults.  In contrast to Price et al. (1994b), 

O’Farrell (1994) found that 40 percent of the population was mobile at any one time, and 

movements in excess of 396 m (1,300 ft) were found to be relatively common. 

 

Some kangaroo rat species can live up to 7 years in captivity (Price and Kelly 1994); however, 

definitive information on SKR life span in the wild is lacking.  Recent studies have estimated 

average SKR survivorship to be between 4.5 and 6.6 months, with some individuals persisting 

for as long as 19 months (McClenaghan and Taylor 1991, Price and Kelly 1994), but these 

estimates are probably low due to the limited time frame of the studies and the inability to 

distinguish between actual mortality and emigration.  Adults appear to have higher survival rates 

than subadults (McClenaghan and Taylor 1993, Price and Kelly 1994), but the evidence for 

differences in survival rate between sexes is inconclusive.  Nocturnal raptors, such as barn owls 

(Tyto alba) and long-eared owls (Asio otus), appear to be the primary predators of SKR (Bleich 

1977). 

 

Population Dynamics 

 

Populations of SKR fluctuate markedly from year to year (McClenaghan and Taylor 1993, Price 

and Endo 1989, Price and Kelly 1994, Barrows 2001), with population declines or increases up 

to five-fold or more.  Population fluctuations appear to be driven by variability in survival and 
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reproduction that are in turn affected by precipitation (McClenaghan and Taylor 1993, Price and 

Endo 1989, Price and Kelly 1994, Barrows 2001), natural and anthropogenic habitat disturbances 

(O’Farrell 1997), and successional habitat changes (O’Farrell and Uptain 1989, Barrows 2001).  

Naturally occurring fluctuations in abundance make small SKR populations highly susceptible to 

chance local extirpation (Price and Endo 1989, Goldingay et al. 1997). 

 

Due to naturally high fluctuations within SKR populations, estimates of abundance traditionally 

have been characterized by estimating the extent of occupied habitat and providing a range of 

SKR densities within that area.  Within its entire range, SKR is believed to occupy approximately 

6,070 ha (15,000 ac) in San Diego County and approximately 13,355 ha (33,000 ac) in Riverside 

County (O’Farrell et al. 1986, O’Farrell and Uptain 1989, Service 1993, Montgomery et al. 1996, 

Ogden 1998, Dudek and Associates 1998).  The density of SKR in occupied areas ranges from 

less than 1 to greater than 20 individuals per 0.4 ha (1 ac) (Service 1997).  Habitat managed to 

optimize favorable conditions has the potential to support relatively stable, high density 

populations (Price et al. 1995). 

 

Status and Distribution 

 

At the time of its listing in 1988, the SKR’s range was reported as encompassing the Perris, 

San Jacinto, and Temecula valleys in western Riverside County (Temecula Valley was 

mistakenly reported as located in San Diego County), and the San Luis Rey Valley in 

San Diego County (53 FR 38465).  Since the listing, the range of the SKR has been extended to 

the northwest, east, and south with the discovery of additional populations in the general vicinity 

of Norco and Anza in western Riverside County, and Rancho Guejito and Ramona Grasslands in 

San Diego County (Montgomery 1990, Montgomery 1992, Pacific Southwest Biological 

Services, Inc. 1993, Ogden 1997).  SKR are patchily distributed throughout their range, and only 

occupy a small fraction of their total range.  SKR usually occur at lower elevations in flat or 

gently rolling grasslands and are typically replaced on steeper slopes and shrublands by the 

Dulzura kangaroo rat (Dipodomys simulans)(Price and Endo 1989).   

 

The primary cause of SKR’s decline has been habitat loss and degradation resulting in highly 

fragmented habitat and isolated populations (53 FR 38465).  The primary factors which 

contributed to this threat included urban development, agriculture, edge effects (e.g., invasive 

species, predation from urban-associated predators), and removal of habitat disturbance events 

that promote succession of grasslands into unsuitable dense vegetation and shrub habitat (Service 

1997).  By the late 1930's, urbanization and extensive agricultural development had reduced 

available SKR habitat to 37 percent of its original distribution in western Riverside County (Price 

and Endo 1989).  In more recent decades, rapid urban development posed a greater threat than 

previous agricultural development because the urbanization was essentially irreversible (Price 

and Endo 1989).  Since the listing of the SKR, the Service has worked with project proponents to 

avoid or offset the loss of occupied SKR habitat caused by development projects.  This has been 

achieved through conservation and/or enhancement of open grasslands, as agreed to during 

interagency section 7 consultations and through the development of habitat conservation plans 
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(HCP).  The persistence of SKR is now reliant upon perpetual management to maintain the 

habitat suitability within these conserved areas and where other large populations remain (e.g., 

Lake Henshaw). 

 

Threats and Conservation Needs 

 

SKR habitat has been greatly reduced as a result of agriculture, and more recently, urban 

development.  This has resulted in increased fragmentation of the remaining habitat, resulting in 

populations of SKR being more susceptible to effects of grazing, off-road activity, use of 

rodenticides, genetic bottlenecks, local extirpation, and predators such as domestic cats (Service 

1997). 

 

The Service has used the HCP process to address these threats, in which large-scale development 

planning has been used to conserve SKR and their habitat on private lands throughout large 

portions of their range.  In 1996, the Service issued a permit for the Habitat Conservation Plan 

for the Stephens’ Kangaroo Rat in Western Riverside County, which designated seven core 

reserves totaling 6,070 ha (15,000 ac) of occupied habitat.  In 2004, the Service issued a permit 

for the Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP) that 

will conserve an additional 7,784 ha (19,458 ac) of occupied SKR habitat.  The Service has 

determined that these plans will conserve core populations of SKR in Riverside County.  

Currently, the Service is working with the County of San Diego to develop two HCPs that will 

conserve SKR populations in San Diego County. 

 

Arroyo Toad 

 

Listing Status 

 

The Service listed the arroyo toad as endangered on December 16, 1994 (59 FR 63264), and a 

recovery plan was completed on July 24, 1999 (Service 1999).  Critical habitat was designated 

for the toad on February 7, 2001 (66 FR 9414), but it was vacated by court order on October 30, 

2002, and remanded for re-designation.  Critical habitat for the toad was re-proposed on April 28, 

2004 (69 FR 23254), and designated on April 13, 2005 (70 FR 19562); no critical habitat was 

designated within the action area.  On October 13, 2009, the Service re-proposed critical habitat 

for the arroyo toad (74 FR 52612).  The action area includes proposed critical habitat. 

 

Species Description 

 

The arroyo toad is a small, dark-spotted toad of the family Bufonidae.  The parotoid glands, 

located on the top of the head, are oval-shaped and widely separated.  A light/pale area or stripe 

is usually present on these glands and on top of the eyes.  The toad’s underside is buff-colored 

and usually without spots (Stebbins 1985).  Recently metamorphosed individuals visually blend 

with the substrate and are usually found adjacent to water.  At the time of listing, the toad was 

described as the arroyo southwestern toad (Bufo microscaphus californicus).  Gergus (1998) 
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published genetic justification for the reclassification Bufo californicus, and renamed as arroyo 

toad.  According to Frost et al. (2006) and Crother (2008), the currently recognized name for the 

arroyo toad is Anaxyrus californicus. 

 

Habitat Affinities 

 

Toads require shallow, slow-moving streams, and riparian habitats with natural flooding regimes 

that maintain areas of open, sparsely vegetated, sandy stream channels and terraces (Service 

2001b).  Optimal breeding habitat consists of low gradient stream reaches with shallow pools and 

fine textured substrates (e.g., sand or gravel).  Upland habitats used by toads during the breeding 

and non-breeding seasons include alluvial scrub, coastal sage scrub, chaparral, grassland, and oak 

woodland (Griffin et al. 1999, Service 2001b).  This species has been observed moving 

approximately 2.6 km (1.6 mi) within a stream reach and up to 1.1 km (0.7 mi) away from the 

stream into native upland habitats (Holland and Goodman 1998, Sweet 1992) or agricultural 

areas (Griffin et al. 1999).  On Cristianitos Creek at Camp Pendleton, Holland and Sisk (2001) 

found about 89 percent (323 of 364) of captures of adult and subadult toads were within the 

riparian area and 11 percent (41 of 364) were in upland habitats; no metamorphic toads were 

captured in uplands.  Of the 41 captures, distances from the edge of the riparian area varied 

greatly from 25-1,142 m (82-3,747 ft) [mean 539 m (194 ft) (SD = 330 m (1,083 ft)].  Movement 

distances may be regulated by topography and channel morphology (Holland and Sisk 2000).  

Toads require upland terraces and the marginal zones between stream channels and upland 

terraces during the non-breeding season, especially during periods of inactivity, generally late fall 

and winter (Sweet 1992).  Adult and juvenile toads burrow into loose soils in stream terraces and 

uplands, where they may remain during daylight hours or for longer periods during the dry season 

(Sweet 1989). 

 

Life History 

 

Toads typically breed from February to July on streams with persistent water (Griffin et al. 1999) 

and remain active above ground into late August (EDAW 2006).  Female toads must feed for a 

minimum of approximately 2 months to develop the fat reserves needed to produce a clutch of 

eggs (Sweet 1992).  Eggs are deposited, and larvae develop in shallow pools with minimal 

current and little or no emergent vegetation, and the substrate in these pools is generally sand or 

fine gravel overlain with silt.  Toad eggs hatch in 4-5 days, and the larvae are essentially 

immobile for an additional 5-6 days.  They then begin to disperse from the pool margin into the 

surrounding shallow water, where they spend an average of 10 weeks.  After metamorphosis 

(June-July), the juvenile toads remain on the bordering gravel bars until the pool no longer 

persists (usually from 8-12 weeks depending on site and yearly conditions) (Sweet 1992).  Male 

toads reach adulthood in 1-2 years, and females become sexually mature in 2-3 years.  

Individuals may become sexually mature by the following spring if conditions are favorable 

(Sweet 1992, 1993). 
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Toad larvae feed on loose organic material such as interstitial algae, bacteria, and diatoms.  They 

do not forage on macroscopic vegetation (Sweet 1992, Jennings and Hayes 1994).  Juvenile toads 

rely on ants almost exclusively (Service 1999).  By the time they reach 1.8-2.3 cm (0.7-0.9 in) in 

length, they take more beetles, along with ants (Sweet 1992, Service 1999).  Adult toads 

probably consume a wide variety of insects and arthropods including ants, beetles, spiders, 

larvae, caterpillars, and others. 

 

Status and Distribution 

 

The toad was historically found in 22 river basins in California, from Monterey County to 

San Diego County and southward to the vicinity of San Quintín, Baja California, Mexico.  They 

have been extirpated from an estimated 75 percent of their former range in the United States, and 

now occur primarily in small, isolated areas in the middle to upper reaches of streams.  The 

current distribution of the toad in the United States is from the Salinas River Basin in Monterey 

County, south to the Tijuana River and Cottonwood Creek Basin along the border with Mexico.  

Although the toad occurs principally along coastal drainages, it also has been recorded at several 

locations on the desert slopes of the Transverse Range (Patten and Myers 1992, Jennings and 

Hayes 1994).  The current elevational range for most toad populations in San Diego County is 

about 305-1,402 m (1,000-4,600 ft), although they were historically known to extend into the 

lower portions of most river basins (Service 1999), and populations on Camp Pendleton extend 

to just above sea level (Holland and Goodman 1998). 

 

The San Luis Rey River is one of the few remaining occupied drainages that has habitat 

conditions conducive to supporting a large, robust population.  The largest populations of arroyo 

toads in San Diego County can be found here.  Key features distinguishing it from most other 

occupied drainages are:  high stream order (4th to 5th order), low elevation [below 305 m (1,000 

ft)], and broad stream terraces.  The only other drainages that support similar conditions, to any 

extent, are the San Antonio River (Monterey County), San Juan Creek (Orange County), 

San Mateo Creek (Orange/San Diego Counties), the Santa Margarita River (San Diego/Riverside 

Counties), Santa Ysabel Creek (San Diego County), and the Sweetwater River (San Diego 

County) (J. Stephenson, Service, pers. com. 1997).  Yet the amount of such high-quality habitat 

is small on most of these drainages; the San Luis Rey River has the longest stretch of intact high 

quality habitat.  Its geographic position is also highly significant, lying between the 

Santa Margarita River and Santa Ysabel Creek.  Overland movement between these drainages 

closer to the ocean is still possible and is likely critical to maintaining genetic interchange and 

metapopulation viability (J. Stephenson, Service, pers. com. 1997).  The connection of the 

San Luis Rey River population to the closest existing population (Santa Margarita River) is 

slowly being severed by development along the Interstate 15 (I-15) corridor.  Loss of the 

San Luis Rey population would effectively sever connectivity between key populations to the 

north (e.g., San Juan, San Mateo, Santa Margarita) and the south (e.g., Santa Ysabel, 

Sweetwater). 
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Arroyo toads initially were found in the San Luis Rey River on May 23-24, 1927, when 

J. R. Slevin collected a large series of specimens on the river 4.8 km (3 mi) west of Bonsall 

(California Academy of Science 62908-62915, San Francisco).  Historically, arroyo toads were 

noted from near the mouth of the San Luis Rey River (L. M. Klauber, unpubl. field notes, 

April 2, 1932) to Indian Flats Campground in the Cleveland National Forest (California 

Academy of Science 173699-173700, San Francisco), a distance of about 32 km (20 mi) and an 

elevational range of 25-1,280 m (80-4,200 ft).  Today, arroyo toads have scattered breeding sites 

within the main river between the headwaters above Lake Henshaw to the Town of Bonsall 

downstream [elevation 825-1,280 m (2,700-4,200 ft)]. 

 

Population Dynamics 

 

Toad populations vary considerably from year to year, depending on environmental conditions.  

Approximately three-fold changes have been observed from one year to the next (Sweet 1993), 

and greater variations would likely be observed with more data on toad populations.  Because 

female toads lay an average of approximately 5,000 eggs during the breeding season (Sweet 

1992), there is the potential for rapid increases in population size given favorable conditions, but 

toad recruitment reflects the inherent variability of their environment.  During years of drought, 

pools may dry before larvae have reached metamorphosis, and females may forego breeding 

altogether.  If flooding occurs after eggs have been laid, a large percentage of the eggs and larvae 

can be lost.  Finally, heavy predation pressure by birds, mammals, reptiles, and other amphibians 

on metamorphosing and newly metamorphosed juveniles can drastically reduce recruitment.  

Once toads have reached the subadult stage, survivorship is higher.  Annual mortality of adults 

and subadults has been estimated between 35 percent and 70 percent (Sweet 1993, Holland and 

Sisk 2000, 2001), which would mean that few toads survive past 5 years in the wild. 

 

Stream order, elevation, and floodplain width are important factors in determining the size and 

long-term viability of a toad population (Sweet 1992, Barto 1999, Griffin 1999).  Streams with 

the greatest potential to support self-sustaining populations are typically of a high stream order 

(e.g., 3
rd

 to 6
th

 order), at low elevations [below 914 m (3,000 ft)], with wide floodplains (Sweet 

1992, Barto 1999, Griffin 1999).  Because of the dynamic nature of toad populations and their 

habitat, movements of individuals are likely important for colonizing areas where toads have 

been locally extirpated or where new habitat has been created due to flooding events or changes 

in human management. 

 

Insufficient information regarding population dynamics and suitable habitat is available to 

estimate the range-wide arroyo toad population (Service 1999).  The density of toads is unevenly 

distributed in space and time, with particular sites having high densities of larvae, metamorphs, 

subadults, and adults present under favorable ecological conditions, but absent during poor 

conditions (Holland et al. 2001).  Dramatic natural fluctuations in all life-stage categories and 

difficulty in detecting adult toads under all but the most optimal conditions make accurate 

estimation of populations difficult.  Due to the mobility of toads and other factors affecting their 
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spatial and temporal heterogeneity, estimating toad densities (per unit area) at given sites is 

considered to be inaccurate. 

 

The USFS regularly surveys (non-protocol) for arroyo toads in the upper watershed of the 

San Luis Rey River at Indian Flats Campground and within Barker Valley.  Arroyo toads breed in 

the Indian Flats Campground area during most years (USFS 2007).  In years with high rain fall, 

most recently in 2005, many young were observed (USFS 2007).  However, the USFS has 

observed the pools drying up quickly and therefore expects a moderate level of survivorship.  

Tadpoles and adults have been observed in Barker Valley (West Fork of the San Luis Rey River) 

with the most recent observation of tadpoles in 2005 (USFS 2007).  The USFS believes the 

population of arroyo toads is very small and increases and flourishes in high rain years and then 

are not detectable in drought years. 

 

Threats and Conservation Needs 

 

Many arroyo toad populations were reduced in size or extirpated due to extensive habitat loss 

from 1920 to 1980 (Service 1999), mainly because toad habitats (e.g., broad, flat floodplains in 

southern California) are favored sites for flood control projects, agriculture, urbanization, and 

recreational facilities such as campgrounds and off-highway vehicle parks.  The loss of habitat, 

coupled with habitat modifications due to the manipulation of water levels in many central and 

southern California streams and rivers, as well as predation from introduced aquatic species, 

caused toads to disappear from a large portion of their previously occupied habitat in California 

(Jennings and Hayes 1994).  In 2001, a telemetry study of toads in San Juan Creek indicated that 

exotic predators and vehicle traffic were the cause of mortality for 2 of the 13 study animals 

(Cadre Environmental 2003).  One toad was tracked by its transmitter to the gut of a bullfrog, 

and another was tracked to the treads of a dump truck that had driven on a dip-crossing through 

San Juan Creek.  Other observations from the telemetry study included the desiccation of toad 

larvae in pools along the creek that dried up prior to the completion of toad metamorphosis 

(Cadre Environmental 2003).  The authors speculated that drying of these pools may have been 

due to decreased rainfall or to groundwater pumping for agricultural practices that affected creek 

water levels. 

 

Threats to toad populations include stream alteration, urban and rural development, mining, 

recreation, grazing, drought, wildfire, large flood events, and presence of exotic animal and plant 

species, such as the bullfrog, crayfish (Procambarus spp.), salt cedar (Tamarix spp.), and giant 

reed (Arundo donax) (59 FR 63264, 69 FR 23254).  Conservation needs, as described in the 

recovery plan, include protecting and managing breeding and non-breeding habitat throughout 

the range of the species, monitoring existing populations to ensure recovery actions such as 

exotics removal are successful, identifying additional toad habitat and populations, obtaining 

research data to guide management efforts, and conducting outreach and public education 

regarding the toad. 
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Several incidental take permits pursuant to Section 10(a)(1)(B) of the Act have been issued for 

the arroyo toad addressing the effects of urban development on this species.  In 1997 and 1998, 

the Service issued permits to the City of San Diego and the County of San Diego, respectively, 

for subarea Multiple Species Conservation Plans (MSCP).  In 2004, the Service issued a permit 

for the Western Riverside County MSHCP.  In 2007, the Service issued permits for the Orange 

County Southern Subregion HCP.  These plans are expected to provide long-term protection for 

arroyo toads and their habitat in these counties.  For example, all known locations and about 78 

percent of riparian suitable habitat will be conserved by the San Diego MSCP; conservation of 93 

percent of arroyo toad locations (39 of 42 locations) is anticipated under the Western Riverside 

County MSHCP; 75 percent of modeled arroyo toad habitat [535 ha (1,322 ac)] will be 

conserved and managed under the Orange County Southern Subregion HCP.  Conservation of 

arroyo toads through these HCPs address, at least in part, task 3 of the recovery plan to identify 

and secure additional populations and suitable habitat (on non-Federal lands). 

 

In September of 2005, the USFS published a Land Management Plan for the southern California 

National Forests (U.S. Forest Service 2005), which identified the distribution of arroyo toads in 

southern California forests, including Cleveland National Forest.  The plan proposed no new 

roads or trails in the area occupied by arroyo toads and stated that any new project in an area 

occupied by arroyo toads or other federally listed species should “promote the conservation and 

recovery of these species and their habitats.” 

 

Wildfire impacts on the arroyo toad from fire related effects in 2003 and 2007 have not been 

quantified for this species.  As most arroyo toads were aestivating when the fires occurred, fast 

moving fire fronts would not have contributed much heat to the soil sub-surface; however, areas 

of higher fire intensity may have lead to mortality of subsurface individuals.  Field investigations 

during the 2007 fires by the Department of the Interior, Burned Area Emergency Response 

(BAER) team confirmed arroyo toad habitat was largely unburned or suffered low vegetation 

mortality (BAER 2007).  Post-fire precipitation during the winter of 2007 and spring of 2008 did 

not result in any documented significant debris flows that otherwise could have inundated 

suitable habitat.  The significant post-fire growth of exotic and nuisance plants species in arroyo 

toad habitat may have long-term adverse effects on arroyo toad and its habitat. 

 

ENVIRONMENTAL BASELINE 

 

Regulations implementing the Act (50 CFR §402.02) define the environmental baseline as the 

past and present impacts of all Federal, State, or private actions and other human activities in the 

action area.  Also included in the environmental baseline are the anticipated impacts of all 

proposed Federal projects in the action area that have undergone section 7 consultation and the 

impacts of State and private actions which are contemporaneous with the consultation in 

progress. 

 

Habitat in the action area contains five vegetation communities consisting of 3,347 ha (8,270 ac) 

of chaparral, 665 ha (1,650 ac) of grassland, 580 ha (1,440 ac) of upland woodland, 260 ha (640 
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ac) of scrub, and 165 ha (410 ac) of riparian.  Terrain slope and watercourses generally flow from 

north to south.  RTSWS and the expansive amount of habitat on site are bisected east and west 

by SR-79.  Traffic volume along SR-79 is approximately 2,300 annual average daily traffic 

(AADT) (http://www.dot.ca.gov/hq/traffops/saferesr/trafdata/2008all/r071-80i.htm).  Gated Fink 

Road bisects the far southern quarter of RTSWS with current maximum traffic volumes not 

expected to exceed 20 AADT.  Linton Road creates the eastern boundary of RTSWS with current 

maximum traffic volumes not expected to exceed 10 AADT. 

 

Status of the Species in the Action Area 

 

SKR - The majority of identified SKR habitat within the action area occurs on VID land west of 

SR-79, with the remainder occurring on USFS land.  VID-owned land around Lake Henshaw is 

managed as watershed for the reservoir, which includes cattle grazing leases on the property 

(Service 1997).  Cattle grazing has occurred in the area for at least the previous 150 years since 

the Spanish Land Grant in the 1800’s.  VID manages the leases in 20 grazing pastures throughout 

the property with five pastures overlapping the action area.  While grazing utilization studies and 

effects on SKR have not been conducted, stocking rates are available.  The two pastures occupied 

by SKR (Potato Camp and Solar Site #1) have a 10-year average of 1 animal/0.75 ha (1 animal/ 

1.85 ac) while the unoccupied pastures (West Fork Upper, West Fork Lower, and Red Potato) 

have a 10-year average of 1 animal/0.67 ha (1 animal/1.65 ac) (VID unpublished data 2009). 

 

The Lake Henshaw area is believed to have the largest known contiguous population of SKR 

(Montgomery 2006).  The habitat occupied by SKR encompasses the grassland areas north and 

east of the lake.  This population was originally described by O’Farrell et al. (1986, 1987) and at 

one time may have encompassed thousands of acres (Montgomery 2006).  The project action area 

overlaps with the northern extent of the Lake Henshaw SKR population. 

 

Specific information is not available regarding the extent of the SKR population in the action 

area prior to 2006; therefore, it is uncertain whether the current population is larger or smaller in 

size than historically occurred in the area.  In 2006, a live trapping study was conducted within 

the proposed RTSWS boundary; a total of 978 survey trap-nights resulted in 25 live captures of 

SKR (TDI 2007).  Approximately, 142 ha (350 ac) of SKR habitat were mapped and rated 

according to density (TDI 2007) (Figure 2).  Of the 142 ha (350 ac), approximately 117 ha 

(290 ac) were determined to be occupied by SKR [1 SKR/5 ha (1 SKR/12 ac)] (TDI 2007). 

 

Due to a lack of survey effort, little else is known about the distribution and abundance within 

the action area or other areas around Lake Henshaw.  Field investigations suggest that SKR are 

likely to exist more extensively within the action area than is currently known, but their 

distribution is likely limited by topography (e.g., steep slopes to north) and the distribution and 

intensity of historical and ongoing grazing (K. Roblek, Service, personal obs. 2009). 

 

Arroyo toad – The Canada Aguanga River and East Fork San Luis Rey River are the primary 

waterways supporting arroyo toad in the action area.  Occupied reaches of the waterways occur 
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primarily on VID-owned land east of SR-79.  The West Fork San Luis Rey River is located in the 

far western portion of RTSWS.  The reach going through RTSWS is also located on VID-owned 

land and is occupied by arroyo toad further upstream. 

 

Protocol surveys were conducted within the action area in 2006 and resulted in nine arroyo toad 

observations.  Arroyo toad tadpoles were observed in quiet pools, and foraging adults were 

observed along damp sandbars at night along the mainstems of the Canada Aguanga River and 

East Fork San Luis Rey River east of SR-79 (TDI 2007).  While more favorable habitat 

conditions occur on the east side of SR-79, suitable habitat exists for several hundred meters 

west of SR-79 downstream of the river confluence.  Arroyo toads may occupy these areas in 

wetter years (TDI 2007).  Protocol surveys in the action area along the West Fork San Luis Rey 

River were negative.  Data from this survey effort were used to model and identify the limits of 

the ATMA
1
 (Figure 2).  Approximately, 624 ha (1,543 ac) of arroyo toad occupied habitat are 

within the ATMA. 

 

Factors Affecting the Species’ Environment within the Action Area 

 

SKR - Native Americans likely used fire in southern California since prehistoric times to 

maintain grasslands and open habitat favored by herbivores (Zedler et al. 1997).  Prior to the 

Navy operating in the action area, lands now composing the VID portion of RTSWS were grazed 

by cattle (Don Smith, VID, pers. comm. 2009).  Due to these past and ongoing land use practices, 

we presume native grassland was much more extensive, whereas now non-native grassland 

habitats prevail.  Grazing also benefits SKR by maintaining early plant successional seres and 

sparse vegetation cover needed by SKR.  Without grazing or other periodic disturbance, 

grassland habitats can become overgrown with thatch to a point where SKR abandon the area.  

 

Arroyo toad - Wildland fires pose a threat to arroyo toad by changing run-off and sedimentation 

patterns and changing water chemistry (including nutrient and contaminant levels).  Severe fires 

may result in significant leaching of post-fire ash and releases of nutrients into streamwater 

(Wright and Bailey 1982).  Large deposits of sediment in the river channel following fires can 

affect the amount of habitat available for amphibian breeding and rearing, reducing reproductive 

output and recruitment (S. Sweet, in litt. 1997; Gamradt and Kats 1997). 

 

Existing and potential threats to arroyo toad populations in the action area include a variety of 

ongoing military training activities that can crush individuals by vehicle or foot traffic.  

Additionally, students may consume arroyo toad, of all life stages, during SERE survival 

training. 

 

No studies have been conducted to determine how ongoing military training affects arroyo toad.  

Training may be compatible with sustaining the arroyo toad population in the action area; 

however, benefits to the species from training are not expected.  Ongoing training activities 

                                                           
1
  Model identifies uplands within 500 m (1,640 ft) of an occupied stream and confined to a 25-m (82 ft) change in 

elevation (TDI 2007). 
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require vehicles to stay on established dirt and paved roads.  This requirement likely reduces the 

incidence of arroyo toad disturbance, injury, mortality, and habitat degradation, although these 

impacts probably occur at a low rate. 

 

Existing Consultations in the Action Area 

 

In 2005, non-jeopardy biological and conference opinions (FWS-SDG-773.9) were issued that 

addressed the Revised Land Management Plans for the four southern California national forests.  

These plans provide guidance through zoning and standards for land use allocations and 

individual project authorizations as follows:  1) ongoing activities will be neutral or beneficial to 

certain areas with arroyo toad, 2) new activities will be neutral or beneficial to SKR and arroyo 

toad, and 3) expansion of existing facilities or new facilities will focus recreational use away 

from SKR and arroyo toad.  Exceptions were included in the plans for fuel treatments in 

wildland-urban interface areas and to allow for projects with short-term effects and long-term 

benefits.  Although the plans set important parameters for authorization of specific projects, 

individual project approvals depend on analysis of site-specific effects, project-level section 7 

consultation and NEPA review, and consistency with other applicable legal requirements. 

 

EFFECTS OF THE ACTION 

 

Effects of the action refer to the direct and indirect effects of an action on the species or critical 

habitat that will be added to the environmental baseline, along with the effects of other activities 

that are interrelated and interdependent with that action.  Interrelated actions are those that are 

part of a larger action and depend on the larger action for their justification.  Interdependent 

actions are those that have no independent utility apart from the action under consideration.  

Indirect effects are those that are caused by the proposed action and are later in time, but are still 

reasonably certain to occur. 

 

The following analyses consider only those training activities identified in the above Description 

of the Proposed Action section of this biological opinion, including the “Conservation Measures” 

committed to by the Navy to avoid, minimize, and offset potential impacts to the SKR and arroyo 

toad.  The training activities include foot traffic (on and off trail), animal and plant consumption 

as part of wilderness survival, fixed facility operations, vehicle traffic on established roads, 

helicopter operations, and combat service support activities.  The following analyses are 

qualitative and attempt to predict the likelihood of occurrence and the relative level of impact 

expected from training activities based on best information available.  In our analyses, the 

following terms and meanings are used to describe the estimated level of effect on the subject 

species:  1) “unlikely” – no reasonable likelihood of effect to any individuals by the described 

training activity; 2) “rare” – few (two or three) individuals affected every 5 - 10 years; 3) 

“infrequent” – several individuals affected once every few years; 4) “regular” – up to several 

individuals affected most years; 5) “common” – several to many individuals affected every year. 
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Training Activities – General 

 

Training activities analyzed include all ongoing and proposed training in the action area (e.g., 

SERE, NSW, 1
st
 MSOB, etc.). 

 

Wilderness survival, as part of SERE training, educates students on what animals and plants may 

be eaten in the wild.  At RTSWS, SKR and arroyo toad may be captured during instruction or by 

students during practice and testing by hand, in snares, or by other means.  Trapping or handling 

of SKR or arroyo toad, of any life stage, may kill or injure the individual(s), whether field 

dressing for demonstration or ingesting for food. 

 

Specific Conservation Measures prohibit the capture of any kangaroo rat species within or 

adjacent to SKR-occupied habitat, as well as avoiding capture of any species of frog or toad in 

the ATMA during the breeding season.  Measures also include education materials to help 

instructors identify SKR and arroyo toad and provide information on occupied SKR areas and the 

ATMA.  These measures will prevent the capture and ingestion of SKR within or adjacent to 

SKR-occupied habitat or arroyo toad within the ATMA. 

 

Arroyo toad surveys once every 3 years will adjust the perimeter of the ATMA, but because 

arroyo toads are mobile animals, they will potentially occupy different areas of suitable habitat 

over the course of a single breeding season.  Thus, outside of the designated ATMA boundaries, 

it is possible that consumption of arroyo toad could accidentally occur by a student or instructor 

conducting survival training; however, given the measures in place to delimit the boundaries of 

the ATMA and educate instructors and students to identify and recognize arroyo toad, we believe 

such consumption is unlikely to happen  

 

Foot Traffic 

 

SKR - Foot traffic will expand into additional SKR-occupied areas west of SR-79 not used in the 

past.  Foot traffic on roads at any level up to battalion is unlikely to lead to the direct mortality of 

SKR when they are above ground because SKR are mobile enough to avoid moving troops.  

Although SKR have a tendency to burrow within areas along the road periphery, burrows are 

likely deep enough to protect SKR within burrows from being killed or injured by crushing due 

to foot traffic over their burrows.  Considering the proposed expansion, it is unlikely that foot 

traffic on roads will be frequent or intense enough to disturb SKR or cause SKR to abandon areas 

adjacent to roads. 

 

Similarly, foot traffic off established roads and trails is unlikely to lead to the direct mortality of 

SKR when they are above ground because SKR are mobile enough to avoid moving troops.  

Additionally, burrows are typically deep enough to protect SKR within burrows from being 

killed or injured by crushing due to troop movement off-road over their burrows.  Land 

navigation will occur throughout the action area in identified SKR habitat.  Discussion during 
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formal consultation led to a large reduction of predetermined navigation points inside SKR 

habitat, which will substantially eliminate any adverse effects from foot traffic in SKR habitat. 

 

Repetitive loading and unloading of troops from helicopters at LZ#3, as well as students 

congregating for instruction at specific areas, may lead to some habitat modification.  

Modification could lead to more open habitat preferred by SKR.  To date the majority of habitat 

surrounding LZ#3 remains unoccupied with occupied areas 100 m (300 ft) away.  It is unlikely 

that off-road foot traffic, in and of itself and at the levels proposed, will disturb SKR enough to 

disrupt breeding activities or that SKR will abandon areas.  In addition, Conservation Measures 

10, 11, and 22 will result in the avoidance of troop congregation in SKR habitat and the rotation 

of navigation points to reduce the level of adverse effects.  In summary, it is unlikely that foot 

traffic training will affect SKR or their habitat to a level that results in harm, injury, or death of 

SKR. 

 

Arroyo toad - Foot traffic on roads and trails at any level up to a battalion is unlikely to lead to 

direct mortality of arroyo toads when they are above ground because of the low density and 

dispersed distribution of arroyo toads.  Seabee, TRAP and NEO training will occur at RTSWS a 

total of approximately 20 days per year.  A portion of these trainings will likely overlap with the 

6-month time period when adult arroyo toads are regularly active above ground (March to 

August).  While these activities could accidentally result in death or injury to arroyo toads, we 

believe it would be extremely unlikely given the low number of training days per year that will 

coincide with the expected low density and dispersed nature of arroyo toad above-ground 

movements. 

 

Foot traffic on paved roads is unlikely to impact arroyo toad as there is no training-related foot 

traffic on SR-79 and habitat along Fink Road is used for aestivation only.  Foot traffic on 

Linton Road is also unlikely to adversely affect arroyo toad due to the low density and dispersed 

distribution of toads in the area. 

 

During the breeding season, cross-county foot traffic off established roads and trails is unlikely to 

cause death or injury of arroyo toads moving between upland aestivation habitat and breeding 

sites (and vice versa) because of the low density and dispersed distribution of arroyo toads in the 

action area.  During the aestivation season, burrows are typically deep enough and under some 

type of vegetation so it is extremely unlikely that cross country foot traffic will kill or injure 

arroyo toads. 

 

Repetitive loading and unloading of students at LZ’s #1 and #2 and students congregating for 

instruction in specific areas has already lead to habitat modification by compacting the soils and 

removing vegetative cover (K. Roblek, Service, personal observation. 2009).  The proposed 

increase in students will continue to modify the habitat near these areas.  Habitat modification 

will result in more open habitat and compacted soils not preferred by arroyo toad.  Arroyo toad 

will avoid these areas as they likely already do. 
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Vehicle Operations 

 

SKR - SKR moving along or across roads may be injured or killed by direct vehicle strikes 

(Ashley and Robinson 1996, Main and Allen 2002).  Traffic volume is estimated to increase 

along Fink Road and Linton Road to 2 trips per day (750 trips annually) (Tierra 2007).  Vehicle 

strikes are expected to occur primarily around nighttime when SKR are active above ground.  

Injury or death of SKR through direct vehicle strikes during on-road vehicle operations is 

expected to commonly occur, with approximately 5 individuals killed per year due to the spatial 

and temporal co-occurrence of SKR adjacent to Fink Road, frequency of nighttime training, and 

speed at which vehicles may travel along Fink Road.  Thus, over the 20-year limit of this 

analysis, we anticipate that up to 100 SKR will be injured or killed over the life of the 20-year 

USFS and BLM permits. 

 

SKR likely have territories and burrows adjacent to Fink Road and will be temporarily disturbed 

by indirect effects from vehicles for a short duration.  The disturbance from noise, vibration, 

lights, etc. is likely to occur primarily during the night when SKR are active above ground, 

although ground vibrations from vehicle operations may disturb SKR within their burrows during 

the day.  The presence of SKR immediately adjacent to Fink Road indicates vehicle activity at 

current levels is not adversely affecting or disrupting site occupancy on a population scale, 

despite the anticipated loss of individual SKR. 

 

Specific Conservation Measures requiring a nighttime speed limit of 24 kph (15 mph) on roads 

will reduce vehicle strikes of SKR crossing Fink Road or other roads in RTSWS to a common 

level, as described above.  This measure only applies to the Navy, so other parties (e.g., VID) 

using Fink Road are not required to abide by the special speed limit.  The 24 kph (15 mph) speed 

limit will be posted along Fink Road so ancillary avoidance by reducing nighttime speed by other 

users may occur. 

 

Vehicle strikes along Linton Road are not expected due to the absence of SKR in the area.  

Vehicle strikes of SKR during off-road vehicle operations are unlikely because off-road activity 

is prohibited. 

 

Arroyo toad – Vehicle strikes and the crushing of arroyo toad tadpoles or egg masses are likely to 

rarely occur where numerous dirt roads cross waterways in the ATMA along the Canada 

Aguanga and East Fork San Luis Rey rivers.  However, the presence of suitable habitat for egg 

mass and tadpole development is likely to be an unusual situation that would occur only when 

the combination of an adequate amount of precipitation/stream flow and suitable river 

morphology coincides with the precise location of the road crossings.  Therefore, due to the low 

density and number of arroyo toads in the action area and the need for numerous coinciding 

factors to create specific habitat conditions at fixed locations, vehicle strikes of egg masses and 

tadpoles will rarely occur, likely totaling only a few egg masses or tadpoles crushed during the 

20-year analysis period. 
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Vehicle strikes of adult arroyo toad at dirt road waterway crossings will be a rare event, as 

vehicle speed must be slow to navigate the crossings, but not slow enough to allow an arroyo 

toad to evade on oncoming vehicle.  Vehicle strikes will be reduced by Conservation Measures 6 

and 19, which will close two vehicle crossings in the ATMA (Figure 3) and require a nighttime 

speed limit of 24 kph (15 mph) on roads within the ATMA (SR-79 excluded). 

 

Adult arroyo toad may be crushed on SR-79 when they are seeking aestivation habitat or 

dispersing from the Canada Aguanga and East Fork San Luis Rey rivers.  This is more likely to 

occur during precipitation events when arroyo toads are active above ground and on paved roads.  

On SR-79, between the entrance to the fixed training facilities and Linton Road, traffic volume is 

2,300 AADT with a small percentage being Navy vehicles (employee and training traffic).  The 

speed limit on SR-79 in the ATMA is posted at 88 kph (55 mph) and is expected to be followed 

by Navy personnel.  Due to the posted limit being too fast for an arroyo toad to avoid a moving 

vehicle, Navy vehicles will inevitably but infrequently strike arroyo toads along SR-79.  We 

estimate 5 individuals killed every few years resulting in 30 arroyo toads over the course of the 

20-year analysis.  Vehicles strikes of arroyo toads are not expected outside of the ATMA because 

suitable habitat, based on site visits, surveys, and modeling, is not present and the population of 

arroyo toad in the area is low. 

 

Helicopter Operations 

 

SKR - Helicopters will land twice per month at LZ #3, which is adjacent to SKR-occupied 

habitat.  The probability that helicopter landings will kill or injure SKR above ground or collapse 

burrows and injure or kill SKR within their burrows is extremely unlikely.  SKR above ground 

are mobile enough to avoid being struck and their burrows are deep enough so that SKR 

individuals would not be expected to be crushed while within their burrows.  While burrow 

entrances could collapse, SKR have the ability to dig out, and most SKR burrow systems have 

multiple entrances. 

 

SKR may be disturbed by helicopter downwash, noise, and movement.  Though no research 

exists on SKR habituation or avoidance of helicopters, we do not anticipate that the level of 

proposed disturbance will cause SKR to abandon occupied habitat at LZ#3. 

 

Arroyo toad - Helicopters will land at LZ’s #1 and #2 within the ATMA up to twice per month in 

each LZ, with each landing lasting only a few minutes.  It is unlikely helicopters will crush 

arroyo toads as the landing zones are in already disturbed habitat not suitable for aestivation.  

Adverse effects from downwash, noise, or visual disturbance are extremely unlikely to occur, as 

past helicopter activities have occurred in the two landing zones and arroyo toads continue to use 

the adjacent suitable habitat. 
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Fixed Training Facilities 

 

Operations of the fixed training facilities on 24 ha (60 ac) have occurred since the mid-1900’s 

when RTSWS started in its current footprint.  The construction of paved roads, administration 

buildings, a mock prisoner-of-war camp (resistance training lab), and a landing pad removed 

primarily red shank chaparral habitat at that time.  SKR and arroyo toad seldom occur in this 

habitat type and unlikely inhabited this area under prior conditions.  Daily operation of the fixed 

training facilities, excluding roads, are unlikely to affect SKR or arroyo toad as the activities 

associated with the fixed facilities (maintenance, office work) are low impact and outside of SKR 

or arroyo toad habitat. 

 

Impact on Recovery 

 

The predicted limited loss of SKR and arroyo toad individuals is primarily associated with 

vehicle strikes along established roads and at river crossings.  There will be limited, if any, loss 

of suitable habitat.  Considering the regional context of hundreds of hectares of occupied high 

quality habitat for each species, the loss of a limited number of individuals is not expected to be 

demographically significant on a population scale in the action or adjoining areas.  We expect the 

existing populations of SKR and arroyo toad to be sustained at baseline levels in the action area 

over the 20-year project term despite the increased training activities and small annual loss of 

individual SKR and arroyo toad.  Efforts to conduct surveys, control invasive species, and restore 

habitat along established trails and other impacted areas will support recovery of the SKR and 

arroyo toad. 

 

CUMULATIVE EFFECTS 

 

Cumulative effects include the effects of future State, Tribal, local or private actions that are 

reasonably certain to occur in the action area considered in this biological opinion.  Future 

Federal actions that are unrelated to the proposed action are not considered in this section 

because they require separate consultation pursuant to section 7 of the Act.  We have not 

identified any cumulative effects in the action area that should be considered in this biological 

opinion. 

 

CONCLUSION 

 

After reviewing the current status of the SKR and arroyo toad, environmental baseline for the 

action area, direct and indirect effects of the proposed action, and cumulative effects, it is our 

biological opinion that the action, as proposed, is not likely to jeopardize the continued existence 

of the SKR or arroyo toad.  We reached this conclusion for the following reasons: 

 

1. The number of SKR and arroyo toad individuals adversely affected is minimal relative to 

the abundance and distribution of the species range-wide population demographics; 
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2. Impacts to individual SKR and arroyo toad will be minimized and offset by the proposed 

Conservation Measures; and 

 

3. Actions will be carried out by the Navy in support of recovery of the SKR and arroyo toad. 

 

INCIDENTAL TAKE STATEMENT 

 

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 

of endangered and threatened species, respectively, without special exemption.  Take is defined 

as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or to attempt to engage 

in any such conduct.  Harm is further defined by the Service to include significant habitat 

modification or degradation that results in death or injury to listed species by significantly 

impairing essential behavior patterns, including breeding, feeding, or sheltering.  Harass is 

defined by the Service as intentional or negligent actions that create the likelihood of injury to 

listed species to such an extent as to significantly disrupt normal behavior patterns which 

include, but are not limited to, breeding, feeding, or sheltering.  Incidental take is defined as take 

that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.  

Under the terms of section 7(b)(4) and 7(o)(2), taking that is incidental to and not intended as 

part of the agency action is not considered to be prohibited taking under the Act provided that 

such taking is in compliance with the terms and conditions of this Incidental Take Statement. 

 

AMOUNT OR EXTENT OF TAKE 

 

Injury and death of SKR is anticipated along Fink Road as a result of vehicle strikes.  The 

conservation measure limiting vehicle speed to 24 kph (15 mph) during nighttime hours will 

reduce the expected amount of this take but will not completely eliminate it.  Though difficult to 

quantify, we estimate that up to several individual SKR (1 to 5) will be injured or killed in most 

years, resulting in about 100 SKR injured or killed over the 20-year analysis period.  The take 

threshold will be met if more than 5 injured or killed SKR are detected along Fink Road during 

any 12-month period. 

 

Injury and death of arroyo toad is anticipated at river crossings and along SR-79 as a result of 

vehicle strikes.  The conservation measure eliminating two river crossings will reduce the 

expected amount of take but will not completely eliminate it.  We cannot determine the precise 

number of egg masses and tadpoles or adults that may be injured or killed during vehicle river 

crossings within the ATMA, but we estimate no more than 6 egg masses or tadpoles will be 

crushed over the 20-year analysis period.  In addition, we estimate no more than 6 adult arroyo 

toads will be injured or killed during river crossings within the ATMA over the 20-year analysis 

period.  If more than 3 egg masses or tadpoles or more than 3 adult arroyo toads are injured or 

killed during the initial 10-year analysis phase, the take threshold will be met. 

 

Adult arroyo toads may also be injured or killed by Navy vehicle strikes along Linton Road and 

the main evasion road (adjacent to SR-79) over the 20-year analysis period.  We estimate no 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 30 

 

more than 5 adults every 3 years or 30 adults over the 20-year analysis period will be injured or 

killed as a result of vehicle strikes.  The take threshold will be met if more than 5 injured or 

killed adult arroyo toads are detected along Linton Road or the main evasion road (adjacent to 

SR 79) during any 3-year period. 
 

EFFECT OF TAKE 

 

In the accompanying biological opinion, the Service determined that this level of anticipated take 

is not likely to result in jeopardy to SKR or arroyo toad. 

 

REASONABLE AND PRUDENT MEASURES 

 

We believe the following reasonable and prudent measure is necessary and appropriate to 

minimize the impact of incidental take of SKR and arroyo toad. 

 

1.  The Navy shall conduct surveys to monitor and assess the number of SKR and arroyo toad 

taken. 

 

TERMS AND CONDITIONS 

 

To be exempt from the prohibitions of section 9 of the Act, the Navy must comply with the 

following terms and conditions, which implement the reasonable and prudent measure described 

above. 

 

 1.1.  Road kill surveys shall occur when SKR and arroyo toad are most active (April 

through July for both species) and shall follow immediately (within 2 days) after training 

activities.  Road kill surveys along Fink Linton and the main evasion road (adjacent to 

SR-79) shall occur during training exercises to differentiate between Navy and non-Navy 

fatalities. 

 

1.2.  Survey results shall be provided to the Service annually, who may recommend other 

measures to reduce road kill. 

 

Disposition of Sick, Injured, or Dead Specimens 

 

The CFWO shall be notified within 3 working days should any endangered or threatened species 

be found dead or injured as a direct or indirect result of the implementation of this project.  

Notification must include the date, time, and location of the carcass, and any other pertinent 

information.  Dead animals should be marked in an appropriate manner, photographed, and left 

on site.  Injured animals should be transported to a qualified veterinarian.  Should any treated 

animals survive, this office should be contacted regarding the final disposition of the animals.  

The office contact person is Kurt Roblek, who may be contacted at the letterhead address or at 

(760) 431-9440. 





Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 32 

 

LITERATURE CITED 

 

Ascanio, R. and M. Price.  1989.  The use of powder tracking techniques and trapping grids in 

estimating the home range sizes of two Dipodomys stephensi populations.  Unpublished 

report submitted U.S. Fish and Wildlife Service and California Department of Fish and 

Game.  11pp. 

 

Ashley, E. and J. Robinson.  1996.  Road mortality of amphibians, reptiles and other wildlife on 

the Long Point Causeway, Lake Erie, Ontario.  The Canadian Field-Naturalist 110:403-412. 

 

Barrows, C.  2001.  Annual report for the year 2000 management activities at the March 

Stephens’ Kangaroo Rat Preserve.  Unpublished report prepared by The Center for Natural 

Lands Management.  January 2001.  20pp. 

 

Barto, W. S.  1999.  Predicting potential habitat for the arroyo toad (Bufo microscaphus 

californicus) in San Diego County using a habitat suitability model and digital terrain data.  

Masters thesis for San Diego State University, San Diego. 

 

Bleich, B.  1973.  Ecology of rodents at the United States Naval Weapons Station Seal Beach, 

Fallbrook Annex, San Diego County, California.  M.A. thesis, California State University, 

Long Beach.  July 1973.  102pp. 

 

Bleich, B.  1977.  Dipodomys stephensi.  American Society of Mammalogists.  Mammalian 

Species 73:1-3. 

 

Bleich, V. and O. Schwartz.  1974.  Western range extension of Stephens’ kangaroo rat 

(Dipodomys stephensi), a threatened species.  California Fish and Game 60:208-210. 

 

Bontrager, D. R.  1973.  Rodent Ecology of the Santa Rosa Plateau, Riverside County, 

California.  M.A. Thesis, California State University, Long Beach.  vii + 115 pp. 

 

Burke, R., J. Tasse, C. Badgley, S. Jones, N. Fishbein, S. Phillips, and M. Soulé.  1991.  

Conservation of the Stephens’ kangaroo rat (Dipodomys stephensi):  planning for 

persistence.  Bulletin of the Southern California Academy of Sciences 90(1):10-40. 

 

Crother, B. (ed.).  2008.  Scientific and standard English names of amphibians and reptiles of 

North America, North of Mexico, with comments regarding confidence in our 

understanding.  6
th

 Edition.  Shoreview Society for the Study of Amphibians & Reptiles, 

Shoreview, Minnesota.  Herpetological Circular No. 37.  96pp. 

http://ssarherps.org/pages/HerpCommNames.php 

 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 33 

 

Dudek and Associates.  1998.  Stephens’ kangaroo rat assessment for Montecito Ranch, 

San Diego County, California.  Unpublished report prepared for Caprock Three LLC, 

Bakersfield, California.  June 5, 1998.  15pp. 

 

EDAW Inc.  2006.  State Route 76 Arroyo Toad Surveys, San Diego County, California.  

Unpublished data. 

 

French, A.  1993.  Physiological ecology of the Heteromyidae: economics of energy and water 

utilization.  In: H. Genoways and J. Brown (eds).  Biology of the Heteromyidae.  The 

American Society of Mammalogists, Special Publication No. 10.  Pp. 509-538. 

 

Frost, D R., T. Grant, J. Faivovich, R. H. Bain, A. Haas, C. F. B. Haddad, R. O. De Sa, 

A. Channing, M. Wilkinson, S. C. Donnellan, C. J. Raxworthy, J. A. Campbell, B. L. 

Blotto, P. Moler, R. C. Drewes, R. A. Nussbaum, J. D. Lynch, D. M. Green, and W. C. 

Wheeler.  2006.  The amphibian tree of life.  Bulletin of the AMNH; No. 297.  370pp. 

http://hdl.handle.net/2246/5781 

 

Gamradt, S. C. and L. B. Kats.  1997.  Impact of chaparral wildfire induced sedimentation on 

oviposition of stream-breeding California newts (Taricha torosa), Oecologia, 110:546-

549. 

 

Gergus, E. W. A., L. L. Grismer, and K. Beaman.  1997.  Geographic distribution.  Bufo 

californicus.  Herpetological Review 28 (1):47. 

 

Goldingay, R., P. Kelly, and D. Williams.  1997.  The kangaroo rats of California:  endemism 

and conservation of keystone species.  Pacific Conservation Biology 3:47-60. 

 

Goldingay, R. and M. Price.  1997.  Influence of season and a sympatric congener on habitat use 

by Stephens’ kangaroo rat.  Conservation Biology 11(3):708-717. 

 

Griffin, P. C.  1999.  Bufo californicus, arroyo toad movement patterns and habitat preferences.  

M.A. Thesis for University of California, San Diego. 

 

Griffin, P. C., T. J. Case, and R. N. Fisher.  1999.  Radio telemetry study of Bufo californicus, 

arroyo toad movement patterns and habitat preferences.  Contract Report to California 

Department of Transportation Southern Biology Pool.  66pp. 

 

Grinnell, J.  1922.  A geographical study of the kangaroo rats of California.  University of 

California Publications in Zoology 24:1-124. 

 

Grinnell, J.  1933.  Review of the recent mammal fauna of California.  University of California 

Publications in Zoology 40:71-234. 

 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 34 

 

Holland, D. C.  1995.  Sensitive species hydroecological evaluation - Margarita River.  

Unpublished report. 

 

Holland, D. C.  1998.  Sensitive species of amphibians and reptiles on MCB Camp Pendleton, 

San Diego County, California, with management recommendations.  Prepared for AC/S 

Environmental Security, Resource Management Division, MCB Camp Pendleton.  Contract 

# Moo681-94-C-0039. 

 

Holland, D. C. and R. H. Goodman.  1998.  Sensitive species of amphibians and reptiles on 

MCB Camp Pendleton, San Diego County, California, with management recommendations.  

Prepared for AC/S Environmental Security, Resource Management Division, MCB Camp 

Pendleton.  Contract # M00681-94-C-0039.  November 18, 1998.  48pp. 

 

Hirst, R., R. Pywell, R. Marrs, and P. Putwain.  2003.  The resistance of a chalk grassland to 

disturbance.  Journal of Applied Ecology 40:368-379. 

 

Jennings, M. R. and M. P. Hayes.  1994.  Amphibian and reptile species of special concern in 

California.  Final Report Submitted to the California Department of Fish and Game Inland 

Fisheries Division, Rancho Cordova, California. 

 

Kaufman, D., E. Finck, and G. Kaufman.  1990.  Small mammals and grassland fires.  In:  

S. Collins and L. Wallace (eds).  Fire in North American Tallgrass Prairies.  University of 

Oklahoma Press, Norman and London. 

 

Kelly, P. and M. Price.  1992.  Home Range Use of Stephens’ kangaroo rats:  implications for 

density estimation.  Unpublished report to Riverside County Habitat Conservation Agency.  

January 15, 1992.  26pp. 

 

Kirtland Biological Services.  1999.  Presence/Absence trapping studies for the Stephen’s 

kangaroo rat, Marine Corps Base Camp Pendleton, San Diego County, California.  Prepared 

for Dean Ryan Consultants.  Unpublished report attached as an appendix in Final Biological 

Assessment for the Armor/Anti-Armor Tracking Range.  August 20, 1999.  16pp. 

 

Lackey, J.  1967a.  Biosystematics of Heermanni group kangaroo rats in southern California.  

Transaction of the San Diego Society of Natural History 14(22):313-344. 

 

Lackey, J.  1967b.  Growth and Development of Dipodomys stephensi.  Journal of Mammalogy 

48:624-632. 

 

Lawrence,G.  1966.  Ecology of vertebrate animals in relation to chaparral fire in the Sierra 

Nevada foothills. Ecology 47:278-291. 

 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 35 

 

Letnic, M., B. Tamayo, and C. Dickman.  2005.  The response of mammals to La Niña (El Niño 

Southern Oscillation)-associated rainfall, predation, and wildfire in central Australia.  

Journal of Mammalogy 86:689-703. 

 

Lowe, M.  1997.  Diet of Stephens’ kangaroo rat, Dipodomys stephensi.  The Southwestern 

Naturalist 42(3):358-361. 

 

Main, M. and G. Allen.  2002.  Landscape and seasonal influences on roadkill of wildlife in 

southwest Florida.  Florida Scientist 65:149-158. 

 

McClenaghan, L.  1994.  Survey for Stephens’ kangaroo rat in the Sierra, Whiskey and Zulu 

impact areas of the Marine Corps Base, Camp Pendleton.  Unpublished report prepared for 

AC/S, ES, Marine Corps Base, Camp Pendleton.  July 13, 1994. 33pp. 

 

McClenaghan, L. and E. Taylor.  1991.  Temporal and spatial patterns of demography of 

Dipodomys stephensi from Riverside County, California.  Submitted to Regional 

Environmental Consultants.  June 24, 1991.  37pp. 

 

McClenaghan, L. and E. Taylor.  1993.  Temporal and spatial demographic patterns in 

Dipodomys stephensi from Riverside County, California.  Journal of Mammalogy 

74(3):636-645. 

 

Montgomery, S. J.  1990.  Trapping and habitat mapping survey for Stephens’ kangaroo rats on 

the 235-acre Norco Hills property.  Prepared for Robert Starr, Windward Development 

Co., Newport Beach, California. 

 

Montgomery, S. J.  1992.  Preliminary site check and trapping survey for Stephens’ kangaroo rats 

on the approximately 800-acre Cahuilla Country Club Estates property.  Prepared for 

Cahuilla Country Club Estates, Newport Beach, California. 

 

Montgomery, S. J.  1999.  Final results of a 1996 baseline field study for Stephens’ kangaroo rats 

at Marine Corps Base, Camp Pendleton, California.  Unpublished report attached as 

Appendix A in:  Draft biological assessment and management plan for Stephens’ kangaroo 

rat, Marine Corps Base Camp Pendleton, California (prepared by Tetra Tech, Inc., 

San Bernardino, California).  December 23, 1999.  13pp. 

 

Montgomery, S.  2006.  Results of Field Surveys for the Federally Endangered Stephens’ 

Kangaroo Rat (Dipodomys stephensi) and Incidental Mammal Observations at the RTS 

Warner Springs, San Diego County, California.  Unpublished. 

 

Montgomery, S., J. Sawasaki, and D. Mitchell.  1996.  Survey report for Stephens’ kangaroo rat 

on Marine Corps Base, Camp Pendleton, California.  Unpublished report prepared by 

Tetra Tech, Inc. for Marine Corps Base Camp Pendleton.  August 12, 1996.  41pp. 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 36 

 

Morgan, K. and M. Price.  1992.  Foraging in Heteromyid rodents:  the energy cost of 

scratchdigging.  Ecology 73(6):2260-2272. 

 

Natural Resources Assessment, Inc.  2000.  Presence/absence trapping studies for the Stephens’ 

kangaroo rat, Marine Corps Base Camp Pendleton, San Diego County, California.  Prepared 

for Dean Ryan Consultants.  Unpublished report attached as an appendix in Final Biological 

Assessment for the Armor/Anti-Armor Tracking Range.  November 8, 2000.  15pp. 

 

O’Farrell, M.  1990.  Stephens’ kangaroo rat: Natural history, distribution, and current status. 

Memoirs of the Natural History Foundation of Orange County 3:78-84. 

 

O’Farrell, M.  1997.  Stephens’ kangaroo rat habitat enhancement/management studies at the 

Shipley/Skinner Reserve.  Draft Final Report prepared for the Riverside County Regional 

Park and Open-Space District.  September 1997.  48pp. 

 

O’Farrell, M. and W. Clark.  1987.  Habitat utilization by Stephens’ kangaroo rat (Dipodomys 

stephensi).  Report to WESTEC Services, San Diego, California.  March 1987.  29pp. 

 

O’Farrell, M., S. Juarez, and C. Uptain.  1986.  An addition to the known range of Stephens’ 

kangaroo rat, Dipodomys stephensi, in San Diego County, California.  California Fish and 

Game 72:187-189. 

 

O’Farrell, M. and C. Uptain.  1987.  Distribution and aspects of the natural history of Stephens’ 

kangaroo rat (Dipodomys stephensi) on the Warner Ranch, San Diego County, California. 

Wasmann Journal of Biology 45:34-48. 

 

O’Farrell, M. and C. Uptain.  1989.  Assessment of population and habitat status of the Stephens’ 

kangaroo rat (Dipodomys stephensi).  Report to the State of California, The Resources 

Agency, Department of Fish and Game, Wildlife Management Division.  July 1989.  19pp. 

 

Ogden Environmental and Energy Services, Inc. (Ogden).  1997.  Stephens’ kangaroo rat study 

for the Ramona Airport Expansion Project, Ramona, California.  Prepared for KEA 

Environmental, San Diego, California and County of San Diego, San Diego, California.  

December. 

 

Ogden Environmental and Energy Services Co., Inc (Ogden).  1998.  Stephens’ kangaroo rat 

study for the Ramona Airport expansion project, Ramona, California.  January 1998.  28pp. 

 

Pacific Southwest Biological Services Inc.  1993.  San Diego County Water Authority 

Emergency Water Storage Project Biological Resource Assessment.  Prepared for Ogden 

Environmental and Energy Services, Inc., and the San Diego County Water Authority, 

California. 

 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 37 

 

Patten, M. A. and S. J. Myers.  1992.  Geographic distribution:  Bufo microscaphus californicus.  

Herpetological Review 23(4):122. 

 

Price, M. and P. Endo.  1989.  Estimating the distribution and abundance of a cryptic species, 

Dipodomys stephensi (Rodentia: Heteromyidae), and implications for management. 

Conservation Biology 3(3):293-301. 

 

Price, M., W. Longland, and R. Goldingay.  1991.  Niche relationships of Dipodomys agilis and 

D. stephensi:  two sympatric kangaroo rats of similar size.  American Midland Naturalist 

126:172-186. 

 

Price, M., R. Goldingay, L. Szychowski, and N. Waser.  1994.  Managing habitat for the 

endangered Stephens’ kangaroo rat (Dipodomys stephensi):  Effects of shrub removal.  

American Midland Naturalist 131:9-16. 

 

Price, M. and P. Kelly.  1994.  An age-structured demographic model for the endangered 

Stephens’ kangaroo rat.  Conservation Biology 8(3):810-821. 

 

Price, M., P. Kelly, and R. Goldingay.  1992.  Distinguishing the endangered Stephens' kangaroo 

rat (Dipodomys stephensi) from the Pacific kangaroo rat (Dipodomys agilis).  Bulletin of the 

Southern California Academy of Science 91(3):126-136. 

 

Price, M., P. Kelly, and R. Goldingay.  1994.  Distances moved by Stephens’ kangaroo rat 

(Dipodomys stephensi) and implications for conservation.  Journal of Mammalogy 

75(4):929-939. 

 

Price, M., N. Waser, K. Taylor, and K. Pluff.  1995.  Fire as a management tool for Stephens’ 

kangaroo rat and other small mammal species.  In:  J. Keeley and T. Scott (eds).  Brushfires 

in California Wildlands:  Ecology and Resource Management.  International Association of 

Wildland Fire, Fairfield, Washington.  Pp. 51-61. 

 

Reichman, O. and M. Price.  1993.  Ecological aspects of Heteromyid foraging.  In:  

H. Genoways and J. Brown (eds).  Biology of the Heteromyidae.  Special Publication 

No. 10. The American Society of Mammalogists.  Pp. 539-574. 

 

Reichman, O. and K. Van de Graaff.  1975.  Influence of green vegetation on desert rodent 

reproduction.  Journal of Mammalogy 53:503-506. 

 

Sork, V.  1977.  A comparison of physiological and behavioral adjustments to water stress in 

three species of kangaroo rats.  The Southwestern Naturalist 23(1):95-101. 

 

Stebbins, R. C.  1985.  A field guide to western reptiles and amphibians.  Second edition, 

revised.  Houghton-Mifflin Company, Boston, Massachusetts.  xiv +336 pp. 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 38 

 

Sullivan, R. and T. Best.  1997.  Systematics and morphologic variation in two chromosomal 

forms of the agile kangaroo rat (Dipodomys agilis).  Journal of Mammalogy 78(3):775-797. 

 

Sweet, S. S.  1992.  Initial report on the ecology and status of the arroyo toad (Bufo microscaphus 

californicus) on the Los Padres National Forest of Southern California, with management 

recommendations.  Contract report to USDA, Forest Service, Los Padres National Forest, 

Goleta, California.  198 pp. 

 

Sweet, S. S.  1993.  Second Report on the Biology and Status of the Arroyo Toad (Bufo 

microscaphus californicus) on the Los Padres National Forest of Southern California. 

Report to U.S. Department of Agriculture, Forest Service, Los Padres National Forest, 

Goleta, California.  73 pp. 

 

Tetra Tech, Inc.  1999.  Draft Biological Assessment and Management Plan for Stephens’ 

Kangaroo Rat, Marine Corps Base Camp Pendleton, California.  Unpublished report 

prepared for AC/S, ES, Marine Corps Base Camp Pendleton.  April 1999. 

 

Thomas, J.  1975.  Distribution, population densities, and home range requirements of the 

Stephens’ kangaroo rat (Dipodomys stephensi).  M.A. thesis, California State Poly. 

University, Pomona.  May 29, 1975.  64pp. 

 

Tierra Data Incorporated.  2007.  Biological Assessment for the Expansion and Realignment of 

Training Areas at Remote Training Site Warner Springs Naval Base Coronado, California.  

Unpublished report prepared for U.S. Navy.  March 2008. 

 

U.S. Forest Service.  2007.  Biological Assessment for Reinitiating Consultation on the Province 

Consultation Biological Opinion (1-6-00-F-773.2). Unpublished. 

 

U.S. Fish and Wildlife Service (Service).  1987.  Endangered and threatened wildlife and plants; 

Determination of endangered status for Stephens’ kangaroo rat; Proposed Rule.  Federal 

Register 52:44453-44456. 

 

U.S. Fish and Wildlife Service (Service).  1988.  Endangered and threatened wildlife and plants; 

Determination of endangered Status for the Stephens’ kangaroo rat; Final Rule.  Federal 

Register 53:38465-38470. 

 

U.S. Fish and Wildlife Service (Service).  1993.  Stephens’ kangaroo rat study, Naval Weapons 

Station, Fallbrook Annex, San Diego County, California.  Unpublished report prepared for 

U.S. Navy Southwestern Division, Naval Facilities Engineering Command, San Diego, 

California.  Principal Investigator:  Art Davenport.  July 1993.  38pp. 

 

U.S. Fish and Wildlife Service (Service).  1997.  Draft recovery plan for the Stephens’ kangaroo 

rat.  U.S. Fish and Wildlife Service, Region 1, Portland, Oregon.  April 1997.  71pp. 



Captain Yancy B. Lindsey (FWS-SDG-09B0277-09F0806) 39 

 

U.S. Fish and Wildlife Service (Service).  1999  Arroyo toad (Bufo microscaphus californicus) 

recovery plan.  U.S. Fish and Wildlife Service, Portland, Oregon.  vi + 119 pp. 

 

U.S. Fish and Wildlife Service (Service).  2001.  Endangered and threatened wildlife and plants; 

Final designation of critical habitat for the arroyo toad; Final rule.  Federal Register 66: 

9414-9474 

 

U.S. Fish and Wildlife Service (Service).  2005.  Endangered and threatened wildlife and 

plants; final designation of critical habitat for the arroyo toad (Bufo californicus).  

Federal Register 70(70): 19562-19633. 

 

U.S. Marine Corps (Marine Corps).  1998.  Camp Pendleton Wildland Fire Management Plan 

Update.  Marine Corps Base Camp Pendleton, California.  Prepared for AC/S 

Environmental Security, Camp Pendleton.  Contract No. N68711-95-D-7605/0020 with 

Southwest Division Naval Facilities Engineering Command.  Prepared by Tierra Data 

Systems.  October 1998. 

 

U.S. Marine Corps (Marine Corps).  2001.  Endangered and threatened wildlife and plants; Final 

designation of critical habitat for the arroyo toad; Final rule.  Federal Register 66:9414-

9474. 

 

U.S. Marine Corps (Marine Corps).  2002.  Range and Training Regulations.  Base Order 

P3500.1L.  Marine Corps Base Camp Pendleton, California.  March 2002. 

 

U.S. Navy.  2005.  Naval Weapons Station Seal Beach Detachment Fallbrook Draft Integrated  

Natural Resources Management Plan.  Prepared by Tierra Data Inc.  Contract #9T1S522DB.  

September 2005 draft. 

 

U.S. Navy.  2009.  Draft Environmental Assessment for Remote Training Site at Warner Springs, 

California.  May draft. 

 

Valette, J., V. Gomendy, J. Marechal, C. Houssard, and D. Gillon.  1994.  Heat transfer in the 

soil during very low-intensity experimental fires:  the role of duff and soil moisture content.  

International Journal of Wildland Fire 4:225-237. 

 

Williams, W., H. Genoways, and J. Braun.  1993.  Taxonomy.  In:  H. Genoways and J. Brown 

(eds.) Biology of the Heteromyidae.  Special Publication No. 10.  The American Society of 

Mammalogists.  Pp. 38-196. 

 

Wright, H. A. and A. W. Bailey.  1982.  Fire ecology – the United States and Canada.  

John Wiley and Sons.  New York, New York. 

 

















































































































08/09/2004 13 45 FAX 760431 US FISH AND WILDLIFE 

Attn: 

Re: 

United States Department of the Interior 
FISH AND Wll-DLIFE SERVICE 

Ecological Services 
Carlsbad Fish and Wildlife Office 

6010 Hidden Valley Road 
Carlsbad, California n009 

Captain Anthony J. Gonzales 

AUG 092004 

Assistant Chief of Staff for Environment 
Commander Navy Region Southwest 
937 No. Harbor Drive 
San Diego, California 92132-0058 

y Conkle, Wildlife Biologist 

.bpaaJng(~rea Species Consultation and Draft Biological Opinion on Military Training 
during 2004 Breeding Season at Naval Amphibious Base, Coronado; Naval 

Receiving Facility, Imperial Beach; and Naval Air Station, North Island; San 
ego County, California 

. Alexander and Captain Gonzales: 

like to express our apologies for our recent clerical error concerning Biological 
Opinion S-SDG-3452.2, dated August 3, 2004. The signed opinion delivered to you via 
Federal xpress on August 4, 2004 is an obsolete version of the Opinion that did not reflect our 
most rec nt discussions with you or our most recent analyses concerning military training 
activities on Naval Amphibious Base, Coronado, Naval Radio Receiving Facility Imperial 
Beach, d Naval Air Station North Island. We have enclosed the correct final version of 
Biologic Opinion FWS-SDG-3452.2 as well as our responses to the thoughtful comments 
provided by your staff on the Draft of this Opinion. This Opinion, dated August 9,2004 
supersed s the document dated August 3,2004. Please accept our apologies for any confusion 
this may ave caused. We look forward to continuing to work with you to conserve fish and 
wildlife hile facilitating the military mission. 

Assistant Field Supervisor 

i 
Enclosu+ 

I 
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Ecological Services 
Carlsbad Fish and Wildlife Office 

6010 Hidden Valley Road 
Carlsbad, California 92009 AUG 0 9 2004 

Captain Anthony J. Gonzales 

Conkle, Wildlife Biologist 

Assistant Chief of Staff for Environment 
Commander Navy Region Southwest 
937 No. Harbor Drive 
San Diego. California 92132-0058 

i
dangered Species Consultation and Draft Biological Opinion on Military Training 
erations during 2004 Breeding Season at Naval Amphibious Base, Coronado; Naval 

R dio Receiving Facility, Imperial Beach; and Naval Air Station, North Island; San 
:ego County, California 

Dear CaJ:ltain Alexander and Captain Gonzales: 
: 

I4J 003 

This bioI' gical opinion responds to the Navy's request for formal consultation with the U.S. Fish 
and Wi! ife Service (Service) pursuant to section 7 of the Endangered Species Act (Act) of 
1973, as mended (16 U.S.C.lS31 et seq.) for proposed 2004 military training operations and 
associate management strategies for California least tern (Sterna antillarum browni, least tern) 
and west m snowy plover (Charadrius alexandrinus nivosus, snowy plover) at Naval 
Amphibi us Base, Coronado (NAB); Naval Radio Receiving Facility, Imperial Beach (NRRF); 
and Nav I Air Station, North Island (NASNI). Your request for formal consultation was dated 
April 28, 2004. This biological opinion (FWS-SDG-34S2.2) addresses the effects of military 
training perations and associated management strategies for the least tern and snowy plover, but 
does not ddress reinitiation of Biological Opinion 1-82-F-123 or aiIfield maintenance. To re
initiate c nsultation on Biological Opinion 1-82-F-123 and consult on the effects of airfield 
maintena ce, as requested, additional information regarding proposed actions is necessary to 
meet the equirements identified in 50 CPR 402.12 and 402. 14(c). Collation of additional 
informati n and analyses of the effects to listed species would slow the consultation process, so, 
as discus ed in our May 21, 2004 meeting, we have addressed only the effects of military training 
activities on the NAB, NASNI, and NRRF beaches in this opinion. This will allow expeditious 
develop ent of incidental take coverage for ongoing training operations on NAB, NASNI, and 
NRRF b aches. We suggest that our respective staffs convene to identify and discuss the 
informaf n needed for consultation on airfield maintenance and reinitiation of Biological 
Opinion k82-F-123. 

CONS~TATION HISTORY 



08/09/2004 FAX 7604315902 US FISH AND WILDLIFE 

Captains Alexander and Gonzales (FWS-SDG-3452.2) 

This bioI gical opinion is based on information provided in: (a) the Service's 1997 Biological 
Opinion 1-6-97-F-37) on military training operations and associated management strategies for 
least te at NAB; (b) the Service's 1999 Biological Opinion (l-6-99-F-28) on military training 

s and associated management strategies for least terns and snowy plovers at NAB; (c) 
the Cop r and Patten (2001) draft report on The Status o/the California Least Tern at Navy 
Bases on San Diego Bay in 1999; (d) the Service's 2002 Biological Opinion (1-6-02-F-2645.1) 

I4J 004 

2 

on milit training operations and associated management strategies for the least tern and snowy 
plover 0 NAB; (e) the Service's 2003 Biological Opinion {l-6-03-F-3452.1) on military training 
operatio s and associated management strategies for least terns and snowy plovers at NAB, 
NRRF, d NASNI; (f) continued informal section 7 consultation meetings held between the 
Service d the Navy on December 2,2003, February 10, 2004, and March 26, 2004; (g) an April 
28,2004 letter from the Navy to the Service requesting formal section 7 consultation; and (h) 
informal" n provided at our coordination meetings on May 21, and July 21,2004. A complete 
administ ative record of this consultation is on file at Carlsbad Fish and Wildlife Office. 

of management of the least tern and snowy plover nesting colonies at NAB 
Coronad ,NRRF Imperial Beach, and NASNI, is summarized in the Service's Biological 
Opinion -6-03-F-3452.1 and is incorporated herein by reference. 

The Serv ce provided the Navy with an informal courtesy draft of the Biological Opinion on May 
28, 2004 0 allow Navy review of the document prior to finalization. The Service received 
commen on the draft via e-mail on June 3, 2004. After review of the comments, and 
incorpor tion of comments where appropriate, the document was prepared for signature. The 
Navy req ested that the Service postpone finalization of the Biological Opinion until a 
manageri 1 meeting could be scheduled to discuss terms and conditions of the opinion. Service 
and Nav managers met on June 14, 2004 to discuss terms and conditions. After this meeting, 
the Navy requested that the Opinion not be finalized until a draft Opinion had been formally 
distribut d for comments. The Service provided a formal draft of the Opinion on June 23, 2004 
and receiyed comments via facsimile on July 12, 2004. 

Navy co ents primarily concerned the temporal scope of the Opinion, and Terms and 
Conditio s La, l.b, and Li. Based on the Navy's comments, we have modified Terms and 

s l.a and Li, as discussed further in this Opinion. We have not, however, modified 
Term an Condition 1.b, which is discussed further in the body of this Opinion. Additional 
editorial nd other minor comments were incorporated where appropriate. An itemized list of 
response to the General and Specific Comments found in Enclosure 1 of The July 12,2004 
Navy co espondence are included as an enclosure to this Opinion. 

The Serv ce and Navy staffs met again on July 21,2004 to discuss the Biological Opinion, 
informati n pertinent to western snowy plover and least tern management on the Navy beaches, 
and term and conditions that would likely appear in the final Opinion. 
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DESCRtnON OF THE PROPOSED ACTION 
I 

3 

The Nav proposes to continue to conduct military training activities on beaches that support 
breeding western snowy plovers and California least terns during the 2004 breeding season, and 
offset th adverse effects of training activities with conservation measures as described below. 
Beaches rovide amphibious training operations for several Navy and Marine Corps installations 
througho t the region and are utilized by troops and various types of motorized vehicles and 
watercra . The Department of Defense has conducted military training activities on these 
beaches ince 1943 and has incorporated various conservation measures to reduce the adverse 
effects a ociated with training since 1994. The management strategies for 2004 were developed 
to suppo historic and current military training requirements at NAB, NASNI, and NRRF. The 
Navy h indicated that operational requirements for all military lands may change based on the 
status of odd events and deployed units (e.g., the current military effort being conducted in 
Iraq). 

Propose4 Military Training Activities 

Silver St~nd Training Complex (NAB and NRRF) 

The Silv 'r Strand Training Complex (SSTC) includes both NAB and the NRRF. The ocean 
front trai 'ng beach of NAB is approximately 2.92 miles (4,705 meters) in length and is divided 
operatio lly into 10 lanes, each of which is approximately 500 yards in width. The boat training 
lanes are dentified by number in the water and by color on the beach and are referred to, on the 
beach, fr m north to south as Yellow 1 (2.74 acres), Yellow 2 (11.83 acres), Red 1 (16.19 acres), 
Red 2 (1 .59 acres), Green 1 (14.52 acres), Green 2 (15.50 acres), Blue 1 (12.29 acres), Blue 2 
(14.73 ac es), Orange 1 (13.99 acres), and Orange 2 (11.91 acres). The approximate total acreage 
of the tr . ing beach that comprises the 10 boat lanes at NAB is 128.29 acres (Conkle, pers. 
comm.). pon request, military training units are assigned to one or more boat lanes, including 
the onsh e sandy beach front, to conduct various training activities. NAB has designated areas 
for ocean and bay training activities. A special feature at the NAB ocean beach is a permanent 
demoliti pit used by Naval Special Warfare that is located in the northern end of training beach 
Blue 1. uring the spring and summer for 2004 and 2005, the Navy proposes to continue the 
training a tivities described below on: 

si (6) of the ten (10) lanes (Yellow I, Yellow 2, Red 1, Red 2, Green 2, and Blue 1) 
(t tal 73.14 acres of active training lanes, approx. 3000 linear yards beach front)~ 
tl· "Alpha Area"; a stretch of beach that is 35 feet landward of the mean tide mark and 
e ends from boat lanes Red 1 to Blue 1. This 35-foot corridor, which the Navy will use 
to move people and equipment, includes the area between the wave-washed portion of the 
b ch and first sand crest or bench (6 acres); 
t~o Beach Crossing Lanes (one 50-foot crossing lane between Blue 2 and Orange 1- one 
1 0 foot crossing lane between Orange 2 and Silver Strand State Beach). These lanes are 
al gned from west to east and are annually designated to facilitate the movement of 
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'litary troops, vehicles, and equipment from the wave-washed portion of the ocean 
ach to a pennanent road that has a north/south alignment and parallels Highway 75. In 
dition, a third crossing lane is located on South Delta Beach. Beach crossing lanes will 
marked with green stakes; and 

s nd road that has a north/south alignment and parallels Highway 75 located between the 
ck-dunes and Highway 75. 

The oce beach at NRRF lies several miles south of the NAB beach (separated by State Parks 
lands), i approximately 1.1 miles (1,768 meters) in length and is divided operationally into 4 
boating es, each of which is approximately 500 yards in width. The boat lanes are identified 
by color d are referred to from north to south as White 1 and 2 and Purple 1 and 2 (Figure 1). 
The app xi mate acreage of the training beach that comprises the 4 boat lanes at NRRF is 49.67 
acres (e .. , White 1 = 14.53 acres, White 2 = 13.18 acres, Purple 1 = 11.88 acres, and Purple 2 = 
10.08 ac es) (Conkle 2003b). During spring and summer 2004, the Navy proposes to continue 

ctivities as described below on all four beach lanes. 

The SS supports amphibious and clandestine military personnel in three phases (basic, 
intenne . ate, and advanced) of the Interdeployment Training Cycle (IDTC). The IDTC training 
compon nts are outlined in the Fleet Exercise Publications (FXPs) that specify skill, success 
criteria, d annual training frequency necessary to meet fleet readiness standards. The SSTC 
supports ninety three FXPs for 13 commands. The FXP's have been subdivided into three 
general ategories that include Warfare Training, Strategic Sealift operations, and physical 
conditio ing (Department of the Navy 2003). 

Warfare rraining is primarily comprised of clandestine maritime operations and amphibious 
warfare xercises. Maritime operations is a general category of training in which military 
personn swim or are deployed by helicopters or special boat units in the ocean or San Diego 
bay wat s with the objective to proceed to the beach and conduct "over-the-beach" drills. These 
drills in olve scouting, patrolling, stalking, intelligence collection, and conflicts with staged 
enemy 0 pOSition forces. Amphibious warfare exercises consist of training operations conducted 
by explo ive ordnance disposal units on land and in the water whereby military personnel learn to 
detect, 1 ate, neutralize, and dispose of inert ordnance and improvised explosive devices. The 
size of g oups involved in warfare training exercises ranges from 12-250 people. Currently, 
operatio s involving use of land-based explosives are not conducted in the SSTC because there is 
no autho 'zed location to detonate explosives (Department of the Navy 2003). However, blank 
ammuni . on, blank grenade simulators, and low charge detonation cord is used as part of various 
training perations (Conkle 2003). Approximately 2,550 Warfare Training iterations are 
currentl planned between March 1 and September 1, 2004, and between March 1 and September 
1, 2005 onkle, pers. Comm. 2004). 

Strategic Sealift operations provide the Navy with a deployable system for transporting materials 
and equi ment from ship to shore. FXP's describing these operations are divided into general 
categori s that include Container Offloading and Transfer Systems (COTS) and Offload Bulk 
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I 
Fuel Sy ems (OBFS). COTS use a mix of pontoons, water jet propulsion assemblies, and 
ancill hardware to transport personnel and equipment from ship to shore. Representative 

perations include the use and deployment of an Elevated Causeway System (ELCAS) 
auseway Pier InsertionlRetraction. OBFS are designed to provide military personnel 

with the ability to offload large quantities of petroleum and other products from military or 
commer ial offshore vessels. The OBFS have two major elements that include Amphibious 
Assault ulk FuelfWater Systems and Amphibious Bulk Liquid Transfer Systems, which are 

ansport fuel and water from ship to shore during assault echelon of a military operation. 
Sealift training operations are frequently conducted in conjunction with Beach Master 

and post training (Department of the Navy 2003). Each operation involves between 6 
eople. At least 525 such operations are anticipated between March 1 and 

Septem er 1, 2004, and March 1 and September 1,2005 (Tammy Conkle, pers. Comm. 2004). 

The Na~ial Special Warfare Center (NSWC) has FXP physical conditioning requirements 
associat d with the Basic Underwater Demolition/School (BUD/S) Program. Six BUD/S classes 
a year g through the program, and NSWC conducts over 1200 physical conditioning exercises, 
involvinl12-so people, including combat runs, swims, and endurance operations (Department of 
the Nav 2003). Between March 1 and September 1, 2004, it is expected that there would be a 
minimu of 630 operations involving 40,700 individuals. A similar level of use is anticipated in 
2005. ' 

In additif>n to continuing training on beaches at NASNI and SSTS, the Navy proposes to provide 
access f~r military training activities conducted in San Diego Bay by traversing the Least Tern 
Preserv~ at South Delta Beach using a single beach crossing lane. This crossing lane would be 
located ~n the southern end of South Delta Beach. 

Naval Ak Station North Island 

The traii' 'ng beach at NASNI is approximately 1.56 miles (2,500 meters) in length and includes 
the entir Pacific Ocean beach from the tip of Zuniga Point to northern city limit boundary of 
Corona . This beach area is approximately 66.9 acres (Conkle 2003a). The training beach at 
NASNI ~s a separate beach and is not considered part of the SSTC described above. 

upports specific training operations that include Mobile Inshore Undersea Warfare 
Swimmer Scout, Escape and Recovery Training, "Around the World" Paddle 
s, Combat Hydrographic Reconnaissance, Stealth and Concealment training, a variety 

of rese h and development exercises (e.g., electromagnetic sensor array), Naval Special 
Warfare Over the Beach Field Training exercises, underwater swimmer training operations, and 
physical conditioning, as well as recreational use for military personnel and their families 
(Depart ent of the Navy 2003). Twenty training evolutions each involving between 6 and 50 
people e planned at NASNI for March I-September 1, 2004 and March I-September 1,2005. 
Trainin areas on NASNI overlap a recreational beach, however training is focused at Zuniga and 
Dog Be ch as well as the area adjacent to the golf course. Not all training at NASNI is specific 

I 
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to the b~ach- the beach is sometimes a transitional area to other operational areas such as the 
airfield, \Heritage Park, etc. 

i 

propos1d Conservation Measures 

The font I wing measures have been incorporated into the project description by the Navy to avoid 
and min mize potential adverse effects of military training on beaches during the breeding season 
to the Ie st tern and the snowy plover. 

Silver s~and Training Complex 

1. 

2. 

3. 

4. 

5. 

i 

411 snowy plover nests would be marked with blue flexi-stakes or cones and a buffer of 
~proximately 30 meters would be placed around each nest within the active training 
l~nes Yellow 1 and 2, Red 1 and 2, Green 2, and Blue 1. No military training operations 

I 
\fould be permitted to occur within this delineated buffer or protected areas. Once chicks 
~atch, markers would be removed within seven days. 

f). modified mini-exclosure based on initial specifications described by Fancher et al. 
(~002) would be placed over all snowy plover nests made on the Pacific Ocean beach 

~
nes of NAB. The proposed exclosures would be larger than the design specifications in 
ancher (2002) to increase the distance from the edge of the structure to the nest and 
ould be anchored more securely than in 2003 to reduce the potential for mammalian 

i~cursion. The mini-exclosure would be removed within seven days or when it is 
~ologically practical and minimizes impact to the nesting snowy plovers. 

Itedator control of mammalian and avian predators of the least tern and snowy plover 
vtould be performed by Wildlife Services on the Pacific Ocean beaches of NRRF and on 
*ach lanes Orange 1 and Orange 2 at NAB. 

l'fAB beach training lanes Green 1, Blue 2, Orange 1, and Orange 2 (excluding the 
p~rtion of each area designated as a beach crossing lane) would be used as protected 
nFsting habitat for the least tern and snowy plover. The perimeter of these areas would be 
d~lineated with blue flexi-stakes or cones and no military training operations would be 
p~rmitted to occur within these delineated areas. 

'Ijhe nesting substrate of the least tern and snowy plover on South Delta Beach, NAB 
v.(ould be enhanced by the placement of new sand in the amount of 2000 cubic yards 
e~tracted from the Pacific Ocean beach and transported to this nesting colony site. The 
s~d was delivered by March 15,2004, and spread on grids ell to E12 of South Delta 
~ach. This sand enhanced 1.3 acres of the South Delta Beach least tern preserve. 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

redator control to manage southern fire ants, field ants, Argentine ants, and pyramid ants 
ound on North and South Delta Beach, N~ would be conducted prior to and during the 
nowy plover and least tern nesting season. i 

i , 
! 

E
' ast tern and snowy plover nests in active tiaining lanes that are located adjacent to 
rotected areas would be relocated as follows: Least tern nests that are within 10 meters 
f Green 1 or Blue 2 would be relocated to t~ese latter protected nesting areas. Least tern 
nd snowy plover nests found in the Alpha Area that are close to Green 1 would be 

f.
located to Green 1- those that are not close~ enough to relocate would be marked. Least 
rn nests and snowy plover nests that are constructed in the beach crossing lanes would 
e relocated to the closest protected area. . . 

! ' 

I ~ . 

tithin active military training areas inchi.ding beach lanes Yellow 1 , Yellow 2, Red 1, 
ed 2, Green 2, and Blue 1 least tern nests would be marked with green tongue 
epressors or small wooden stakes. Nest outcome would be monitored and recorded. 

~o kelp or other natural marine vegetation that collects on beach tidal areas would be 
~emoved from the SSTC ocean beaches. 

, , 

t~e b~ach cro.ssing lanes ~ould be positi6. n9d to a~~id t~e largest number of curren~ and 
*stonc nest SItes. Lane alignments would b¢ modIfIed, If necessary and as appropnate, 
~ reduce the number of ne'sts requiring reloqation. Beach crossing lanes would be 
!harked with green stakes for their entire ~ength. 

, I 

$ite preparation, in accorcfunce with the S'en{ice's Biological Opinion on MAT 
J!:>evelopment Program (l-1-82-F-123) ana the California Least Tern MOD, would be 

erfonned on North and South Delta Beac::h 6n NAB. Continued maintenance of these 
ites offsets the effects of previous constrUction projects (Navy's Light Airborne 

ultipurpose System (LAMPS MKIII) faciHties development program) and associated 
I ss of habitat as well as some of the effects of the current proposed action. Site 

reparation includes gradirtg or mowing to r~move annual plant growth, 
i spection/replacement or .reinstallation of cI),ick barriers around the perimeter of the 

esting colony, inspectionJrepair/replace~e~t of nest site grid poles and placement of 
hick shelters throughout the nesting colony.! 

· I 

i ! 

iological monitoring oOpe least tern an41 the snowy plover during the breeding season 
auld be perfonned by qua.lified experts ~t dn nesting sites on NAB and NRRF. 

· , ! 

I-
· I i 

NAB ocean beach:: Monitoring for l~ast terns and snowy plovers would be 
conducted thre~-fbpr days a week (rof March 1 to April 15, five - six days per 
week from Apnl 15 to August 1, andithree to four days per week from August 1-

i 
, , I 

August 31.' i i 
! 
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13. 

14. 

15. 

16. 

t NAB North and South Delta Beach: ~onitoring for least terns and snowy plovers 
would be conducted three days a we~k from April 15 to April 30, four to five days 
a week from April 30 to July 31, andithree days a week from July 31 to August 

I 

31). I 

I 
Monitoring at NRRF for snowy plovers would be conducted one to three days a 
week from March 1 to mid-Septemb~r and one day per week during the winter. 

j I 

~anding of least terns and snowy plovers ad~llts and chicks will be done in conjunction 
tith monitoring of nests at NAB, and NRRF. Due to the large number of nests that must 
~ monitored, it is possible that not all adults and chicks will be banded. 

Wooden stakes with mylar flags would be u~ed to discourage nesting in Green 2 and Blue 
1, as appropriate when it,is determined not t6 conflict with military training. 

, 

"'fVhen necessary, to reduce potential conflict/with training requirements, snowy plover 
Ilests would be relocated to safe areas (e.g. if major training iterations have been planned 
4>r months and a plover lays an egg in the middle of the route). 

! :, 

he Navy and the Service would work coop~ratively regarding the relocation of 
erican peregrine falcqns (Falco peregrinus anatum) if they are detected at SSTC. Due 

t the rarity and overall status of the gull-billed tern, the Navy has not received 
thorization to capture, relocate, shoot, or qtherwise manage this known predator. The 

, avy and the Service would work cooperatively to address this issue. 

Naval A{r Station North Island 

1. 

2. 

ite preparation, in accordance with the Senfice's Biological Opinion on MAT 
evelopment Program (1-1-82-F-123) and the California Least Tern MOD would be 
rforrned on the "MAT" site on NASNI. Cbntinued maintenance of this site offsets the 

; i 

fects of previous construction projects (N~~y's Light Airborne Multipurpose System 
( AMPS MKIII) faciliti¢s development program) and associated loss of habitat, as well 4 some of the effects of pte current propose~ action. Site preparation includes grading or 
~owing to remove annu~ plant growth, insgection/replacement or reinstallation of chick 
~ers around the perin1:eter of the nesting 9,olony, inspection/repair/replacement of nest 
she grid poles and placement of chick shelters throughout the nesting colony. 

, 
, i ' 

~iological monitoring of)he least tern and t~esnowy plover during the breeding season 
~ould be performed by qualified experts at 411 nesting sites on NASNI. 
I : ' 
i 

-I 
i 

NASNI "MAT" ;lte: MonitOring for least terns would be conducted three days a 
week from April!I5 to April 30, fourlto five days a week from May 1 to July 31, 
and three to four days a week from July 31 to August 31. 

i 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

I . 
NASNI ocean be~ch: Monitoring for snowy plovers would be conducted two days 
a week from Febr1uary 1 to February 29., three days a week from March 1 to mid
September, and o~e day a week during'the winter. 

~
' ~nding ~f l~ast terns an~ snowy plovers adul~s and chicks will be done in conjunction 

lth morutonng of nests ~t NASNI. Due to th~ large number of nests that must be 
onitored, it is possible ~hat not an adults and!chicks will be banded. 

tIl raking activities would avoid known snowy plover scrapes and/or nests. 

~ site (0.5 acre) on the ~ASNI beach would be marked with blue stakes and signs to 
~rovide a protected area tf the beach for snowy plovers. This area would not be raked. 

I ; 

~
' ontrol of mammalian Jd avian predators of the least tern and snowy plover would be 
erformed by Wildlife S~rvices on the Pacific 'ocean beaches of NASNI and on the 

'MAT" site. In addition,fthe Bird/Animal Airstrike Hazard Program (BASH) would be 
onducted on the airfield! adjacent to beaches utilized by least terns and snowy plovers. 

i . . 

, 

~.ll snowy plover nests w:ould be marked with blue flexi-stakes or cones and a buffer of 
4pproximately 30 meters \ would be placed around each nest located on NASNI beaches. 
*0 military training oper~tions would be permitted to occur within this delineated buffer. 
$takes would be removed 7 days post-hatch. , 

Snowy plover nests would be relocated if there were conflicts with training operations. 

'The Navy and the Service would work cooper;:ttively regarding the relocation of 
.4.merican peregrine fa1cqns (Falco peregrinus anatum) if they are detected at NASNI. 
rj>ue to the rarity and overall status of the gull-billed tern, the Navy has not received 
""thorization to capture, relocate, shoot, or otherwise manage this known predator. The 
ijavy and the Service w0:Uld work cooperative~y to address this issue. 

STATUS OF THE SPECIES/CRITICAL HABITAT, 
I . . 

Californ~a least tern 
, 
! , ' 

The leas tern historically nested! along sandy beaches close to estuaries and embayments along 
the coas of California from San/Francisco Bay to Baja California, Mexico. Human 
encroac ment along California ~eaches for recreationl residential, and industrial development 
severely iminished the availability of suitable nesting habitat. Loss of nesting habitat in 
conjunct on with increased loss bf foraging areas, h~an disturbance, and predation at remaining 
breedin colonies resulted in a Federal designation ot:endangered status in 1970 (35 FR 1604). 
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Upon i~ designation as endangei-ed, statewide efforts~o implement protection for least tern 
nesting and foraging areas has c9ntributed to a breediA,g population increase from 623 pairs in 
1969 t an estimated 4,700 pair~jn 2001. The majority of the least tern population is 
concen ated in southern Califoqua within the Couriti~s of Los Angeles, Orange, and San Diego. 

I .1 

The lea t tern is the smallest of ~ur U.S. terns, measu1ing about 9 inches long with a wingspan of 
about 2 inches. Males and fem'ales look alike withalblack cap, gray wings with black tips, 
orange egs, and black-tipped yebow bill. Immaturetiirds have darker plumage and a dark bill 
with di tinctive white heads andldark eye stripe. I 

; , I 

Least t~s typically arrive in C<\1ifornia from Centni.l,!and South America beginning in mid-April 
and co plete their breeding cyc~e by the end of August. Sandy beaches close to estuaries and 
coastal mbayments that have lilpited human disturbahce have traditionally served as nesting 
sites fo~ the least tern. In recentjyears, many non-beadh sandy surfaces in coastal areas have been 
success ully utilized by least tenjJ.s for nesting (Masset and Atwood 1979 -1985). The nest of the 
least te is a simple scrape or d~pression in the sand that the birds sometime adorn with small 
fragme ts of shell or pebbles. qne to 3 eggs are laid,'fsually 2, and incubated for 20-25 days 
with a ean time of about 21 days. This is followed 1j>y an approximate 3 week period of the . , 
adults t nding the flightless but quite mobile chicks. Least tern nesting is characterized by two 
waves nestin~. Most of the i~itial nesting att:mpts:/are made by experie~ced breeders and are 
comple d by nud-June. A second wave of nestmg usually occurs from nud-June to early August 
which i comprised of re-nests a;'fter initial failures an4 second year birds nesting for the first time 
(MasseEnd Atwood 1981). Le~st terns exhibit a high degree of nest site fidelity from year to 
year (A ood and Massey 1988j. Factors which can Mfect colony site fidelity include 
reprodu tive failure and the phy~ical attributes of the hest site such as the amount of vegetative 

encroac " ent. ! , .'1 

Least te~s feed exclusively on ~mall fishes captured ~n shallow, nearshore waters, particularly at 
or near stuaries and river moutns (Massey 1974, CoIlins et al. 1979, Atwood and Minsky 1983, 
Atwood and Kelly 1984, Minsk:t 1984, Bailey 1984).,1 After their eggs hatch, breeding adults , " 

catch an deliver small fish to tIie flightless young. Tpe young begin to fly at about 20 days of 
age but tontinue to be fed and ~e taught how to feed !py their parents for some time after 
fledgingf Reproductive success ~s, therefore, closely ~elated to the availability of undisturbed 
nest site$ and nearby waters witlj adequate supplies o~ appropriately sized fishes. 

Conflict~ng uses of southern cJfomia beaches dUrink the least tern nesting season have 
preclud4t the use of most natur~nesting sites. Becau,se of the lack in availability of large 
expanse of beach, many colon~sites have been restri'cted to small discrete areas often protected 
by fenci g. Although this specids is loosely colonial ih nature, least terns have been artificially 
coneent ted within these fenced areas, often adjacen~ to heavily used public beaches or on tiny 
man-rna e islands, since beach tont property is at sudh a premium for human usage. The adults, 
eggs, an young are thus confined, rendering them sUfceptible to major problems such as 
predatio. and disturbance event~ with limited optionSlto relocate. Hence, predator control is 

. ! I 
, I 

:1 
I, 

.1. 
, ! 
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consid ed by many species exp~rts to be one of the niost crucial management strategies for 
reprod tive success. Predators lqf least tern adults,y~:)Ung, or eggs include the red fox, American 
kestrel, American crow, burrowilng owl, loggerhead shrike, common raven, coyote, skunk, 
opossu ,house cats and dogs, a,lnd others. The sensitive status of some predatory species 

I . 

require special consideration aJid may reduce the predator management options available. For 
exampl the gull-billed tern, an ~xtremely rare tern species, has recently posed a localized 
proble for least terns nesting op' beaches around Sa~ Diego Bay. The gull-billed tern cannot be 
shot or elocated, due to its sensltive status, and may affect the long-term potential for least tern 
colonie in this area. This issue ~is of particular concern for terns nesting on Navy installations 
adjacen to San Diego Bay, beca~se reproductive success has declined significantly in recent 
years, a d is in part attributable to gull-billed tern predation. 

I 
i 

In Con ecticut, Brunton (1999) found that an intermediate colony size (approximately 150 nests) 
was opt mal for least tern nestin~ success. She found that predation by small mammals, gulls, 
and cro s, was dependent on c010ny size and that these predators were deterred from colonies 

I 
with m re than 100 nests. j , 

1 

Episodi losses have been attrib~ted to cold, wet weather, extreme heat, dehydration and 
starvati n, unusually high surf of tides, and human di~turbance. Human disturbance is a primary 
proble at several colonies. Adllitionally, the "El Niiio" warm sea current phenomenon can have 

I. . 

deleteri us long term effects on ~h.e entire least tern population. During the El Nifio event of 
1982-1 83, diminished fish poptllations throughout the southern California bight caused a drastic 
reducti in least tern breeding ~ticcess resulting in the lowest annual production of fledged 
young 0 record (Massey 1988, Massey et at. 1992): iSubsequently, it took 5 years for the 
populati n to recover from this ~vent. El Nino condi~ons were also evident during the 1992 
breedint. season which also resu~ted in a much reduced statewide production of fledglings 
(Caffre~ 1993). I !, 

, l' , 
Large fl*ctuations in the numbet~f breeding pairs OC~UITed for San Diego Bay nesting sites over 
the periqd between 1978 and 20pl. The number of p~rs breeding at San Diego Bay nesting sites 
decline~ by 49 percent from a h~gh of 291 pairs in 1919 to 148 pairs in 1982. This is in contrast 
to the st+tewide population for ~~ same time period 'thich exhibited a slight increase in the 
number pf breeding pairs. Betwe~n 1983 and 1991 th:e population around San Diego Bay 
fluctuat d between a low of 107!breeding pairs in 198:4 and a high of 178 pairs both in 1983 and 
1990. eanwhile, the statewidtjp.umbers declined d..tring the period 1984 through 1987. The 
B~y-,:i breedin~ populati.on efperien~ed a sub~tandal incr~ase from 141 pair~ in 1991 to 251 
patrs III 992. An mcrease m thelstatewlde breedmg ~opulation of terns was eVIdent by 1990 and 
has sinc continued to grow. I$~ever, the nu~be~ 9f ~edglings produced .statew~de during 
1994 an 1995 decreased substantIally and the Imphc~tIOn of reduced recrUItment mto the 
breedin population during this bbriod remains uncert~ain. 

~ ; I 

parall~l~o the st~tewide tren~, t~m p~rs nesting at S+. Diego Bay hav~ increased. In 1996, the 
breedin populatIOn of terns m San DIego Bay was estImated at 430 paIrs or 14 percent of the 

I , . 
, ! I , i: ! 

I:: 
! , 
, 
i 
i: 
I 
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range ide population. In 2001 :the breeding populatidn of terns in San Diego Bay was 
estimat d at 871 pairs or appro :~ately 18.3 percent ~f[the range wide population in California. 
Appro . mately 88 percent of th itotal number of bree~pg pairs that came to San Diego Bay 
nested t NAB and the NASNI 'i¥at" site [Califomiapfepartment ofFish and Game (CDFG 
2002)]. In 2002, the breeding ~~pulation in San Oieg~ Bay was estimated at 709 pairs or 
approx' ately 19.8 percent of t,# r~ge-w.ide popula~dn in Cali~ornia. A?proximately 85 
percent of the total number of b1r~, ding patrs that c~e to San DIego Bay III 2002 and 2003 
nested t NAB and the NASNI ':t{1at" site (CDFQi2003~ U.S. Navy 2004). 

'I' , :' I : 

concujnt with erratic Bay-widd populations are:fluJtJations in the number of breeding pairs 
as~ocia d ,:ith individual ~ites M:d the n~mber Of,' av~n.able si~es which are occupied by ne~ting 
patrs. e~IIlles at one nes~mg s~~~ sometImes are ba1~ced ~y mcreases at another nearby SIte and 
are mo lIkely a result of mter-jalony movement. T~e$e shIfts appear to be related to heavy 
predatiqn or hu~an dist~ban~e~vent(s) which o~t.en ,~imes r~sult. in poor .rep~oductive success. 
The nurrber of SItes avatlable IS Important to the t~rn ~opuiatlon III allowmg mter-colony 
movemtnt in response to failur ~t a particular site. Q>(concern is the apparent trend towards 
fewer, Itrrger colonies that conc ~trate the species'int~ fewer areas that may be more vulnerable 
to pred*ion. Management acti9rt.s that provide ~o~ m~ie, dispersed colonies could be beneficial 
to the lqng term recovery popula~on of the speCIes. i : 

~ 
! , 
I ' 

In reee times, least terns have jested at 5 to 7 10'cati6~s around San Diego Bay including NAB 
and NA NI, as well as Lindberg Field, Western S;altJorks, and D Street Fill. The NAB 
po?uI.a on of least terns .(541 ~tf~ding pairs in20pO; 1664 breeding pairs in 2001; 534 ~reeding 
patrs III 002; 954 breedmg palrsim 2003) (Patton 20(j)2. and CDFG 2001,2002,2003) IS the 
second argest population in ca~ifornia. Camp Pe'ndl~t<i>n supports the largest population [1,029 
breedin$ pairs in 2000; 992 breeding pairs in 2001;584 breeding pairs in 2002; and 1,178 
breedin* pairs in 2003 (Patton 2<)02 and CDFG 2001J 2002,2003)] of least terns in California. 

Least tetn' have nested on the Jlan front beach qf J~B' and North and South Delta Beaches. 
Upon c1mpletion of an MOU in 1984 (March 12, 1984 Memorandun of Understanding between 
the U.S.!Fish and Wildlife Service and the U.S. N~vy~elating to the Description and 
Manag~ent of a Preserve for t.he California Lea'st rem on Naval Amphibious Base Coronado), 
Delt.a B ach ~as offi.ci~lly d~signated as a le~st t~.p1 rl, esting site as compen~ation for the loss of 
nestmg ea m assOClatIOn WIth :the constructIOn of thb LAMPS MK ill project at NASNI 
(Biolog" al.Opinion 1-1-82-F-l~3). In 1987, the Se+~~ and the Nav~ signed a Memor~ndum of 
Unders~ding (MOU) to establish standards and contlitions for Navy m-water constructIOn 
activitie~ conducted in San Diego Bay to minimi~e ,aJdiavoid effects to the least tern. Under 
specific+tions of the MOU, the Navy intensified rpanlgement of least tern colonies on Naval 
facilitie including NAB. Sinc~ that time active man~g'ement measures have included extensive 
biologic 1 monitoring, nest site preparation, and, p.red~tbr control. Nesting by least terns along 
the oce front beach of NAB was first recorded ,durihg recent times in 1994, when one nest was 
establis ed within Beach Lane <!Jreen 2. This coI9riy'h~s continued to expand in numbers and 
distribu . on (Table 1). Management actions of Sduth'lDelta Beach have included enhancement of 

. ; :j i 

" 
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nesting substrate, use of herbicides to control nq:q:.:natlve vegetation and control of predatory ant 
species at South Delta Beach. Least tern use of SoutH. Delta Beach (Table 2) and the ocean front 
beach f NAB has significantly increased (Table 2). pata collected by the Navy and presented in 

,I·. ,j 

Tables 1 and 2 refers to nest numbers, while mo~tdata collected at other sites and presented in 
this do ument refers to pairs. !tis possible for~frds ~~nest more than once, so the number of 

. ;, I, Ii 

nests 0 served is greater than the number of pairs on-i~ite. 
i J 

Table 1. Number and Distribution of California; Least Tern Nests within Boat Training Lanes 
from 1( 93 to 2003 at NAB Ocean Beaches. M6ttorin~ Data Collected by Biologists Under Contract with 
the Nav~ :1 

I II 
~ 

199!S 

;) 
I 

J 
1993 1994 1995 11996 1997 1?99 2000 2001 2002 2003 

J ' 

Yellow ~ 0
1 

1 
0 0 0 0 0 I '10 0 0 0 0 

Yellow ~ 0 0 0 ,0 0 01 'fO 0 0 0 0 
i I 

" 

Red 1 0 0 0 0 0 1, io 0 0 0 9 
; , '. 

I" 
" 

Red 2 
! 

0 0 0 8 6 18[' ~8 19 32 30 61 
i 

Green 1 0 0 13 21 27 681. WI 81 101 116 155 
: ! 

.t 
Green 2 0 1 18 54 46 481 ,58 54 75 44* 71 

! 

Blue 1 0 0 0 1 0 I 
'1
6 6 7 8* 14 0; 

I , 

4il[ 

, 
Blue 2 0 0 0 0 11 57 101 126 108 138 , 

: i 
hs Orange 1 0 0 0 0 1 6: 36 69 57 69 I i I 

21 
. 

Orange 1 0 0 0 0 0 ,)13 33 52 36 106 
it··· ,~ 

Tota~ 0 1 31 84 91 18~:.· 278 330 463 401 623 
1 

* 52 Le~st tern nests with 56 eg~s were found irt(;Jreen 2 and Blue 1. Fifty eggs from 48 of the 

~ 
J ~, ! 

52 nest were collected and tak~n to Project Wi\dlife ror ~aptive rearing. Four eggs from two 
nests w re relocated (Copper 2q03, personal commu*~atlOn). 
Bold Itd,lic = lanes that were sed aside for avian hesting during the breeding season 

. i.I:,. .! 
~ ~ . 
I· 
I' 

, I 
, I 

i I 

It 
~ f; 
, f 
'j. ' 

I 
, f 

~ 
j: 

, i 

2004 (as of 
July 11) 

0 

0 

24 

49 

141 

35 

13 

110 

74 

103 

549 



08/09/2004 13 49 FAX 7604315902 US FISH AND WILDLIFE 
f " 

~016 

I I' 

1 ~ ! 1 i 
1 I'," ~ :1: ! i ~ \ . 

CaPtai\" Alexander and Gonzt" ((FWS-SDGf!52.~) 
Table '. Count ~f C~ifornia yast Te~ Nests d,tAll ~~cations Utilized at NAB and NASNI. 
Data Co leeted by Biologists Under Contract With the Navy. ; 

14 

1h94 
i"' , i' 

I 

1993 1995 1996 1997 1998 1999 2000 2001 2002 2003 
~ , I'" 

" 

NAB ( cean beaches 0 Ii 31 8~ 91 182 278 330 462 401 623 
I: 

Delta 1 each South 8 i18 1 2~ 25 80 80 71 81 84 216 
:1" i 

Delta *ach North 127 210 177 244 3,~9 337 344 229 271 257 285 

bl 
' ' 

I 
, 

NASNl "Mat" Site 52 60 S3 27 77 102 133 113 83 171 

NASN~Rwy 11 I: i 
'i' 3 ·!i"'.: 

II Total, 187 280 269 382 492 676 804 763 927 825 1299 

In the ~cent past, least terns harite not used the icean beaches of NASNI and NRRF for nesting. 
J I 

Howevl3r they have used the je y and beach at ~Uhiga Point NASNI as a roost site (Copper 2003, 

pefs. cQmm.). ~ r ' 
In 200~, the number of least te s in California ~as estimated at 3,569 breeding pairs that 
constru~ted 4,093 nests and pro uced an estima~ed 692 fledglings (CDFG 2002). Given the high 
numbe of number of adult bre5ding least terns ~,n" California, the number of fledglings produced 
per adu t breeding pair was onlr.19, which is ettremelY low (e.g., 692 average number of 
fledgli gs divided by 3,569 average number of Bteeding pairs). The estimated number of least 
tern fle glings p~oduced per adHt breeding pai~l!~~ all combined ~AB nesting sites in 2002 was 
lower, t approxImately 0.13 (mm. 0.09, max. Qif6). At NASNI m 2002, the number of least tern 
fledgli~gs produced per adult bteeding pair wasi'021, which was slightly higher than the 2002 
statewi~e average. I I:: 

, I; ~; 

In 2003 the number of least terps in California :W~s estimated at 6,780 breeding pairs that 
constru ted 7677 nests and pro<ll~ced an estima~%l2,627 fledglings. The number of fledglings 
per bre ding pair increased ovet that documentdq;in 2002 and was 0.385, which is still lower 
than th level be~ieved nece~s~to maintain 0111' ~pcrease the popUlation size. During ~003 the 
number of fledglmgs per pmr produced at NAB,!'fas 0.17, less than half of the state-wIde 
averagef The reason for the 10'Jer numbero~ flr~gling~ produced by each pair ~s not ~own. 
Conver4ely, at NASNI, the nuniber of fledghng,~j:per paIr produced was 0.39, slIghtly hIgher than 
the statd-wide average. ; , :1;;,: 

Fanche~ (1992) determined tha if the fledglingiig pair ratio was near 0.7, the breeding population 
two years later wou~d not great :, differ from thl~~receding ye.ar. How~ver, if the ratio fell b~low 
about Or, the breedmg populat on would be ex#~cted to declme over tIme. Out of the past SIX 
years, 0tlY in 1998 was the fle gling to pair rat1p!greater than 0.7. In 1998, NASNI and NAB 
combin d had a fledgling to pa r ratio 0.93 corr{p!~ed to the statewide average of 0.85. For the 
past fiv. out of six years (e.g., : 998 to 2003) thf;irumber of least tern fledglings produced per 

::,1,\ 
;ljlf 

I'll 
~ 
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adul~ ~i eeding p~ir fo~ ~e ~ali£' mia population Ih~s indicated t?at the tern p~pulatio~ may be 
dechm g. DespIte this mdicator, the number of t~rnsrecorded m the populaTIon has mcreased 
during is time peri?d. Wh~th~r the low fled~lifWpair ratios docum~nte~ in the past .6 years 
foretel of an upcommg declme· n the populatlOll;}or whether the momtonng or analytlcal tools 
used t predict population grow h need re-evalu4tjon, remains to be seen. 

if 
U 

A revi d California Least Tern Recovery Plan ~as finalized by the Service in 1985. This 
recove plan identified popula . on size, distrib~t~on, 'secure nesting site numbers, and 
~eprod ctive rate~ neces~ary for!recovery of the 9~lifbrnia ~east tern. T?e population size has 
mcreas d dramatIcally smce 19~5 and exceeded:tbe numencal goal set m 1985, however the 
recove objectives pertaining t~: .reproduc~ve s~.c{cess and secure nesting colonies identi~ied in 
the 19 5 Recovery Plan have n t been achleved.i=;Locally, there are too few secure colomes for 
the spe ies around San Diego B y (6 are requiretllIn the 1985 Recovery Plan), and the mean 
reprod ctive rate over the past ~ years is far bel~~ the mean of 1.0 young fledged per breeding 
pair id tified in the Recovery Plan. A revision Itb the 1985 Recovery Plan is in progress. 

;. t 
1'1, 
i:! 

..:..':"==~=::,,!,!,.L...I;;~lo:::..v.:..:e=r . I 
! I 
i 'J. 

The Pa ific coast population of he snowy plovetlwas listed as a threatened species on March 5, 
1993 ( FR 12864). The prop $al to designateis~lOwy plover critical habitat was published on 
March ,1995 (60 FR 11768). the final rule de~guating critical habitat was published on 
Decem er 7, 1999 (64 FR 6850B) and included 2:8 areas totaling about 18,000 acres and 180 
miles 0 I coastline. Of the 28 crlt,;ical habitat are~~, tw,o are designated in Washington, seven in 
Oregon! and 19 in California. q~itical habitat f~Wiithe8nowy plover was designated on NAB 
ocean b~aches on January 6, 2000, but was vaca~~d in 2003. Critical habitat for this species is 
~nder r~view by the Service ana new proposali~pr deSignation of critical habitat is anticipated 
m 2004, .:1' 

!":,1: 
. l:d: 

Factors ~hat r~sulted in the Se : fe's decision to ~f~ this sp~cies included: poor reproductive 
success ~esuItmg from human sturbances, pre4~~lOn, and mclement weather. These factors 
combintd with permanent or 10 g-term loss of ri~ting habitat to urban development and the 
encroac ment of introduced be~c::h grass, led to me decline in active nesting colonies, as well as 
an over 11 decli~e in the breeding and winteringl~optilation of the snowy plover along the Pacific 
coast of, the Umted States. I: ~ 

1;11 

The bre ding range ofthe snopl~ver e~ten~J:I!~10ng. coastal beaches from ~he southern ~ortion 
of Was ington State to southeBaJa cahfoffil~.:~eXlCO. Larger concentratIOns ofbreedmg 
birds oc ur in the south rather t an the north, su*~es~ing that the center of the plovers' coastal 
distribu . on lies closer to the so ~he~ boundaryl* C~lifo~ia (~age and Stenzel 1981). Prior to 
1970, S owy plovers bred at 531ocatlons along ~:tast~l CahfomJa (page and Stenzel 1981). 
Presentl , breeding occurs at 0 ly 20 locations ~~presenting a 62 percent decline in breeding 
sites. e greatest losses of ha itat have occurr~d insouthem California, where breeding snowy 
plovers ave vanished from p s of San Diego,!Nentura, and Santa Barbara counties, most of 

. ~I, 
I.d I, 

I·!,II 
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1;'1: 
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orang1: County, and all of Los lngeles County. ~ ail of these areas, the plovers' absence can be 
correl ed with industrial or res~ential developmFnt andlor heavy recreational use of former 
beach esting areas (page and SienzeI1981). il; 

I Iii ! 
In addi ion to the loss of nestin~ habitat, the breed,in~ population of the snowy plovers in 
Califo ·a, Oregon, and Washington experiencedi~ 17 percent decline between 1977 and 1989 
(Page tal. 1991). The breedin~ population in Ciilifomia declined from an estimated 1,565 
adults n 1980 (Page and StenzJ11981) to 1,386 ~dul~s in 1989, with a 55 percent decline 
occurri g in north San Diego C~unty and a 41 peFcerit decline at San Diego Bay (page et al. 
1991). !Follow-up statewide br~eding season sna"~y p:lover surveys have been tallied by Point 
Reyes ~ird Observatory in 199~ and 2000, with ~1,37f and 976 adults counted during each of 
those r~spective years (Page 2002). The 2000 sta,tewide count, however, represented a 38 percent 
declindin adult snowy plover nLmbers recorded i'p 1980. 

Snowy plovers breed in loose cLonies with the ~~m~er of adults at coastal breeding areas 
I ;d : 

rangin from 2 to 318 (Page anf Stenzel 1981). ~~a~d spits, dune backe~ beaches, sparsely to 
unvege ated beach strands, opea areas around esl&anes, and beaches at nver mouths are the 
preferr d coastal nesting areas ~fthe snowy plov:~r (p;age and Stenzel 1981, Wilson 1980, Powell 
et a1. 1 97). Other areas utilize~ by nesting sno~~ piovers include dredge spoil fill, dry salt 
evapor$tion ponds, airfield ova~s, and salt pond ~~:ve~s (Widrig 1980, Wilson 1980, US Navy, 
2004, ~age and Stenzel 1981). !Nest sites typicru.:~¥ occur in flat, open areas with sandy or saline 
substra~es with little or no vegetation (Widrig 19.~O, Wilson 1980, Page and Stenzel 1981, 
Welcht~ll and Keane 1998, Fanther 1998). Altho,hgh:the majority of snowy plovers are site 
faithfu]retU~ing to the same eeding location ff s4bsequent breeding sea~ons, some disp~rsal. 
occurs Warnner et a1. 1986, S , nzel et al. 1994),J Snowy plovers are somellmes found nestmg In 

similar abitats as the least te~ such as occurs ~~'B~tiquitos Lagoon (Welchell and Keane 1998) 
and C p Pendleton (Powell et a1. 1996). .;J. 

The bre~· di~g season of the. sn~. y plover tYPiCal'~ eJtends from March 1 through September 15. 
Egg lay ng m southern Callfo a has been docuWent~d as early as February 19th (Copper 2002, 
pers. co .), but most often b gins in mid-Mard.\1 arid continues through late-July. Generally, 3 
eggs arq laid in a nest which co sists of a shal1o~: depression scraped in sandy or saline 
substrat s. Incubation does no begin until the fl,1;ll c~~tch is laid and continues for 27-33 days 
with an average of 27 days be:!' re eggs are hatch~d (Warriner et a1. 1986). Both sexes incubate 
the egg. Broods rarely remain within the nestin!tterlitory (Warriner et a1. 1986). Birds are able 
to fly w thin. approximately 3 ~ ays of hatching.ll~nqwy plo~ers will re-nest after loss of a clutch 
or broo (WIlson 1980, Warnn ret al. 1986). D,(!)uble brooding and polygamy have been 
observe, in snowy plove~s alo g coastal calif01a ~arriner et a1. 1986), S~owy plover 
femalesl,may abandon ChICks a young as 6 days !~ld to find another mate leavmg the male as the 
only ad!t to care for the brood (Warriner et al, ~r,86~. Re-nesting may occur in the same scrape, 
in close proximity to the initial nest or in a new ~~ca~on distant from the first attempt (Warriner 
et al. 19 6, Powell and Collier 994, Powell et 1~~ 1~97). Females may re-nest 10 days after nest 
failure ancher et al. 2003). ales attend their~ou~g for 29-47 days (Warriner et al. 1986). , Ii: I: 

I,: 
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Snow 'plover adults and young forage on invertetbrat~s along intertidal areas, along beaches in 
wet sa d and surf cast kelp, in t: redune areas of ~~and above the high tide, on salt pans, and 
alon~ e edges of salt mars~es d salt ponds. ~a?e~t al: (1981) observed sn?wy plovers. 
movm between salt pans, tidal.flats, and beaches mc!icating these areas functIon together m 

17 

provi ng habitat for the species. . I ;: 
Hum~ disturbances which havt a de1rimental eAect L nesting snowy plovers include 
~n~nte1tional disturb~nce and 4.struction of egg~ an~:chicks, off-road .vehicle use, horse-back. 
ndmg, land beach raking. Inten lve beach use bYlh~ans has resulted m abandonment of nestmg 
sites, apd reductions in nesting . ensity and nesti4g sqccess, although coupled with positive 
managtme~t, so~e col~n~es ha : e increased in si*e de.i.SPite concurrent human use of nesting 
beacher (BIologIcal OpInIOn 1-, 3-F-3452.l). I ,'[ 

Humail disturbance can interfe! with normal shlWY:~lover behavior. Disturbances to incubating 
adults ~n leav~ nests exposed 0 extreme te~petatur!F .. s resulting in non-viable ~ggs or ~lowing 
sand W Ich bunes the eggs. Sn wy plover ChlCk~ w~ch are separated from theIr attending adult 

.' II· 

as a re It of human disturbanc s or predators, may aecome more susceptible to hypothermia 
since ypung chicks are unable t: thermoregulate~ Ittiias been shown that increased human 

reqwre ents very snndar to th~ snowy plover, tq e~p'end more energy aVOIdmg dIsturbances and 
less ti e foraging (Fle~ng et 1. 1~88). Fr~q~e~t1Y~sturbe.d piping plo~er c~icks fed less often 
and at' reduced rate WIth fewe. ChICks survIvmg to 17 days m areas heaVIly dIsturbed by humans 
(Flemi~~ e~ al. 1988). H~,,:eveh there are levels!o~ ~sturban~e t~~t have been documented to 
occur vt1thm the NAB trammg reas that appear hot tIP have sIgmficantly affected snowy plover 
nestinglefforts. In 2001, five S owy plover nest~ W;e* established in beach area Red 1. The nests 
were e~ablished on .or ~bout ~y 6, 18, and 23, ~up. ,; 12, and J~ly 3, 2001. In .spite of training 
occum g almost dally m beac ,lane Red 1 thr01~holt the nesting season, all five nests , 
success ully hatched three eggs'each (Copper 20Q2',pers. comm.). The fate of the fledglmgs was 
not det~nnined, but the size of ·he population infr~a~¢d in 2002, 2003, and 2004 despite training 
activiti~s concurrent with nesti ' g efforts. Popul~ti9qi increases on populated beaches are largely 
due to [anagement efforts to rduce impacts tohesd~ites. For example, the U.S. Navy, in 
southe California, marks a b ,undary around n~st:! s~tes to preclude trampling or vehicular 
disturb nce to ~e~ts. This con ervation measure) has~r .. esulted in successful hatching of nests in 
areas were trammg occurs. I ; ,;i 

I : r 1 ,:;); 

Areas ~hich receive significan • off-road vehicle!asti*ity support lower densities of plover nests 
(Page a~d Stenzel 1981). Pow ~l and COlli.er (l'9,p!,eported a s.hift in ~each usage. by snowy 
plovers from areas of he~vy ve lc~l~ traffIC to f(?r1iProtected SItes. DIrect mortalIty to snowy 
plovers as a result of vehIcular actIVIty on beachfs:ihfs been documented (Persons 1994, Copper 
1997). esearch has shown a .ecrease in PiPin~p~ofer chick surviv?rship wit~ as little as 10 
vehicul passes per day (Mel net al. 1994). Sr10lwb' plovers, espeCially the flIghtless young, are 

; I !;!i 
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PartiC~arlY vulnerable to being, n oyer or tram' led ~nce crouching in depressions, such as 

~'~I~~W9~a 
appro imatel Y 90 percent of ~J nests occurring .It foo/ locations, including Marine Corps Base 
Camp endleton (81), Batiquit :s Lagoon (39), NAB~oronado (26), and Tijuana Slough 
Natio Wildlife Refuge (16). iAt NAB Corona!o: 213 of the 26 nests were constructed on the 

! ' '1' 
ocean ront beach (Powell et al.i1996). In 1998, 'he last comprehensive San Diego County-wide , . ,! 
survey of snowy plover nesting :sites was made b, r~well et al. (1998). This survey recorded 156 
snowy plover nests at nine sitesiwithin the Coun; ;,: w,ith approximately 90 percent of the nests 
occu ng at same four sites tha: were dominate 1. 19p6. These sites, along with the total number 
of nest found at each location, .·ncluded Marine' ~rjs Base Camp Pendleton (68), NAB 
Coron.do (34), Batiquitos Lag ion (26), and Tij I narlOUgh National Wildlife Refuge (12). 

In 200~, there a total of 323 snqwy plover nestsi~re:i.f. ound in San Diego County and 99 of those 
nests vfere within the project area [ NASNI oce ~e~ch (26), NAB-North Delta Beach ~1), 
NAB-$. out~ Delta Beach (2), N~B ocea~ beach 5!>f!:and ~RF ocean beach (13)]. ThIS snowy 
ploverjnestmg effort produced, total estImate 0 3(i:t)ledglmgs for NASNI, NAB, and NRRF. 
Count~ and distributions of sn0r'Y plover nests' in~ividual ocean beach lanes at NAB, between 
1993 *d 2003, are shown in T~ble 3. Total sno y pJover nests at NASNI, NAB, and NRRF, 
betweqn 1992 and 2003, are pr~vided in Table 4 AJummary of the 2002 snowy plover breeding 
seasonlin San Diego County shbws that biologi¢ lm~nitors estimated there was a total of 180 
snowyliplover pairs that produc~d an estimated 1 9~·: dglings. The estimated snowy plover 
breedi g numbers at NASNI, NAB, and NRRF i

• ere i12, 24, and 5 adult pairs respectively, which 
pradu d an estimated 15, 18, o/td 3 fledglings r s' ··tively. Thus the fledgling per adult pair 
ratio al NASNI, NAB, and J for 2002 was· .3, t 75, and 0.60. 

In 200i' a total of 92 snowy PEver nests were ., .. thi~.the project area [NASNl ocean beach (31), 
NAB- orth Delta Beach (0), -South Delta eadh (2), NAB ocean beach (59), and NRRF 
ocean each (9)]. An estimate 56 plovers fled d ii 2003 at NASNI, NAB, and NRRF. 

l 
Ii 
t:' 
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Table i. Number and Distributi~on of Western ~1 o~ I\Plovers within Boat Training Lanes from 
i' 1'1 '" 

1993 t( 2004 (to date) at NAB qcean beaches. ~ ~t (rounts were made by Biologists Under 
Contra~t with the Navy. ~ " i it ' 

i 

1993 1994 1995 1996 
~ 

, 
o i 

YelloW 1 o 0 :! 0 0 I. 

i Ii 

YelloV<' 2 0 0 0 0 0 

Red 1 0 0 2 • 1 5 
" Red 2' 0 1 2 ! 3 5 Ii 

~ p 
[ 

~ 

1999 2000 2001 

0 0 0 

0 0 0 

1 4 5 

3 3 1 
[' 

Green 11 1 5 4 'I 4 6 ': f'I- 4 4 4 

2002 

0 

0 

7 

6 

5 

2003 

o 
2 
7 

5 
6 

• i II 

Greeni2 2 3 4 'i 5 4 ii ~ 3 3 1 2 1 
Blue ~ 0 0 1 3 2;i:l 1 4 2 5 4 
Blue ~ 2 0 2 4 6:: is 8 7 8 14 9 

Orangt 1 0 0 0 j 3 7:' i!:5 2 6 7 10 12 
Orangr 2 0 1 1 1 2 "i '1:5 3 6 6 8 13 
Total i 5 10 161 24 37'i:1 ~7 25 37 34 57 59 

Bold it~iCS- numbers are nests foind in lanes prot~~ e~ J!',om disturbance during the breeding season. 
, ) "J !' tf 

': I 1'1' ; 

~ 'f I ii i 
Table 4~ Count of Western Snow* Plover Nests at:~ +. NRRF, and NASNI. Data Collected by 
Biologi4ts Under Contract with th~ Navy. :! I ;1 i 

, I " .' 

2004 
(as of 
July 
11) 

o 
1 

10 

8 

1 
3 
4 
8 

12 
13 
60 

1992 1993 1914 1995 199~ 111<,97 1998 1999 2000 2001 2002 2003 

NAB 
Ocean 
Beach 

Delta 
Beach 
South 

Delta 
Beach i 
North 

NRRF 

NASN 

TOTAL.. 

3 2 

2 1 

7 4 

12 7 

l~ 16 27 

1 7 

o o 

o 

17 34 

25 

3 

2 

o 

30 

37 

5 

49 

2 

1 

4 

34 

o 

o 

2 

l3 

49 

57 38 

2 2 

1 0 

13 9 

26 31 

99 80 
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In 200' , Gary Page of Point Reyes Bird Obserj[, ol LOrdinated a breeding season survey of 
adult s owy plovers along the entire Califomia:p: 4st lin which 45 beach areas were inventoried 
and a t tal of 1,387 individuals were counted. 0 ]y i2 areas of the coast had adult snowy plover 
counts that exceeded 10 individuals. These an:1 ihciuded Clam Beach (12) and Eel River gravel 
bars ( ) Humboldt County; Point Reyes BeacB 25) !Marin County; San Francisco Bay (78), 
Pajaro unes (15) Santa Cruz County, Bolsa C c! oil fields (38) Orange County~ and White 
Beac rench CreekiCockleburi- Beach (26), S" It~ Margarita River mouth (41), Batiquitos 
Lagoo (13), Zuniga Point NASNI (13), Silveri : rn~ Beach including NAB (38), and Tijuana 
River outh (16) San Diego County. ~hese 1 : i ~asl comprised approximately 25 percent of all 
the ad It snowy plovers counted statewIde. S~ lego County had a total count of 157 adult 
snowy Iplovers that comprised approximately 11.: ~etcent of the statewide total count. 

In the ~OOO breeding season statewide inventoli.j ~iCh 43 beach areas were swveyed, 976 

adultlowy plovers were counted. The surveyl l.!l,~n4 that only 10 areas of the coast had 10 or 
more a ult snowy plovers with four sites locat~ , i~ San Diego County, including White 
Beac rench CreekiCockleburr Beach (13), S" , tJ ~argarita River mouth (42), Silver Strand 
bay sh~re (10), and Silver Strand Beach that in:!,1 4e4 NAB (54). The total count of adult snowy 
plover~ at all sites surveyed in San Diego Cou:. )Va~ 144 individuals. The San Diego County 
count cjomprised approximately 14.8 percent 0.: + s;tate-wide total count. In comparing adult 
snowy plover breeding counts in 2000 and 20Q¥ tpete was a reduction in 16 adult snowy plovers 
in 200~ at Silver Strand Beach,; including N~. It0wever, this information has to be evaluated 
in con*xt with the respective number of sno "lpvh nests for 2000 and 2002, which increased 
from 3V to 57 nests. While thelnest counts on ,'. vy installations in San Diego County are 
preCiS~' the State-wide estimates are point couAt! ih~t can be highly influenced by weather 
conditi ns, tidal cycles, accessibility of the sit~;, rld fhe number and experience of the people 
condu ing the count. Although these surveys!~ hot provide accurate information regarding the 
exact mber of plovers on a particular site, the .hel important to evaluating populations and 
sub-populations of adult snowY plovers over tid'eJ I 

;1;' I i 
~~ i . I 

The go~l to achieve the long-tenn survival andl: . cov:ery of the Pacific coast snowy plover 
popula ion, as identified in the :Westem snoWY'j.'zJver, PacifiC Coast Population, Draft Recovery 
Plan, i cludes three criteria: (a) maintain for Ip' b~s an average of 3,000 breeding adults 
distrib ted among six recovery units (e.g., Re~~ dry/Unit 1 Washington and Oregon, 250 
breedi g ~dults; and in Califo~ia,.Recovery q:: t± Del Nort~ to ~endocino C?unties, California 
150 br eding adults; Recovery:Umt 3 San Fr (I: so/Bay, CalIfornIa 500 breeding adults, 
Sonom to Monterey Counties; California 400!~1 i' e&ng adults, San Luis Obispo to Ventura 
Counti s, California 1,200 bre?ding adults, an "; bs !Angeles to San Diego Counties, California 
500 br eding adults); (b) maintain a 5-year prqt, Jti~ty of at least one fledged chick per male in 
each re ~very unit, in the last 5 i years prior to dr '+iJg; (c) ~st~blish participation pl~ns among 
cooper tmg agencIes, landown;ers, and conse :', n lorgamzattons to assure protectIOn and 
manag ment of breeding, wint~ring, and migr;:' 0 Teas listed in "Appendix B: Information on 

I 
I 

I 
! 

j 
I 

I 
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SnDwylPlDver B.re.eding ~~ W~p. tering Lacatioff" to lntain the subpopuIarion sizes and 
averagt prDductIvIty specIfIed In cntena "a" ani:J, "b" ~bDve (ServIce 2001). 

! i! 

ENV ONMENTALBASEL~ I , 
II: 
II I 

21 

Regul ions implementing the ~ndangered Spe¢ies A,iet (50 CFR § 402.02) define the 
enviro mental baseline as the past and present ~tlnpads of all Federal, State, Dr private actions 
and 0 er human activities in the action area. Also. idcluded in the environmental baseline are the 
anticip ted impacts of all propo.~ed Federal proj6cts + the actio.n area that have undergo.ne 
sectionj7 co.nsultation, and the i;mpacts of State'ii;lnd private actions that are contemporaneous 
with thb cDnsultation in progres;s. :, : I. -T '·,1 

!. i ': :', I 
I :1 i: 

The be ches of NASNI, NRRFJ and NAB haveipistopcally been used fDr nesting by both western 
snowy lDvers and California l~ast terns. Afte~ ~ lack' of observations presumably associated 
with b th the species' status an~ human use Drthe ar~as, snowy plovers are Dnce again nesting at 
NRRF d N~SNI, a~d l~ast terns and snowy ~lovetf. are present Dnce again on NAB. ~abitat 
for bot speCIes remaIns Intact pn all three beaches, although the level of human, domestic pet, 
and pr dator disturbances may sometimes pred4de nbsting. Navy management of the action 
area, i cluding beaches ofN~, NRRF, and N~SNI~:as well as North Delta and South Delta 
Beach s has resulted in inciden~al take of indi~![~ual ,east terns and snowy plovers, but has 
undou tedly contributed to the overall increase in Ie ,al abundance and distribution of these , , 

! :: i : 
The fir t records that indicate l~ast tern and sn~~y p over use of Coronado. and Silver Strand 
be~che include several specirniens c~rrentl~ h~*sed ~~ S~ Diego. Natural Hist0I?' Museum (Phil 
Umtt, ers. cemm.). Least tenx speclmens mcl~de 5 speCImens taken from the SlIver Strand 
during he breeding seaso.n betWeen 1921 and 1926, 'nd one specimen taken from the "Coronado. 

'i:- I: 
Strand, in 1918. Western sno\fY plo.vers also. lUstot14ally used the beaches o.f Co.ronado. and the 
Silver Strand during the breedihg seaso.n as w~il as quring the non-breeding season. The San 
Diego.~atural History Museu~ has o.ne Snowt!:plev~r specimen cellected from the Strand in the 
Spring of 1918, ?ne specimen ~o.llected ~rom ~pr~n~I ~o. in April 1926, as well as eggs collected 
from t e Strand In 1921 and fr<1>m Impenal Be~th In 1928. The LA Ceunty Museum houses 2 
west~ sno.wy plo.ver skins (~Ite male and ond fema e taken on the same day) collected en May 
27, 18 9 on "Ceronado. Beac~'r .. While the ce~~~c~io.r .lecation o~ these specimens is not precise. 
enou to. allew us to. detemllne If they w~re 'Y~~hIn the bo.undanes o.f NRRF, NAB, or NASNI, It 
is likely, given these reco.rds aJd the habitat aff~:nitie~o.f least terns and western sno.wy plovers, 
that th~se avian species histeri~ally nested on ll-f:ASNl, NAB, and NRRF. Snowy plo.ver pairs 
were a~o. repo.rted by L. E. Ste~zel and S.,C. ~~as]e6:on the Silver Strand in May 1978 as part o.f 
an ext sive study o.f the distribution and eco.lb~y o.~ the species through California (Page and 
Stenze 1981). I i! II !: I, . 
In 200 ,50 least tern eggs we~e co.llected fro~iNA~:beaches and Incubated and reared by 
Pro.jec Wildlife. Of the 50 le* tern eggs taker-lito. P ?ject Wildlife, 43 eggs hatched and 32 
young hicks survived to. the fl,edgling stage. 'iIlhese captive reared fledglings were released on 

: II;: I· 
I' J, 

illl I, 
II I . 

Ii ~ , 

J 
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Delta each, NAB in 2002, pri~r to the onset ofiJmgi~tion, with the expectation that social 
interac ion between these capti~e and wild rear~~ birfF 'would increase the likelihood of survival 
of the aptive reared bir~s. Fif~~n addit~on.a1. ~Rung l~ast terns reared by Project Wildlife were 
release at Delta Beach, mcluding three mdividuals r~sed from other collected eggs and 12 from 
chicks aken into captive rearini due to their p+~r pht~ical condition (e.g., typically underweight) 
and/or bnormal behavior. All qf the captive re~ed blrds released at Delta Beach were banded 
with a umbered blue anodized I band that was ~~achd~ to the left leg along with a Service band 
that w s secured to the right leg. None of the c~ptivd birds released at Delta Beach were seen 
after t day of release with tw~ exceptions. O~e leaFr~ tern was found injured at NASNI having 
flown' to a restroom and the o~her released bi~d wa~ round dead at the Salt Works, which is part 
of Sou h San Diego Bay Natio~ial Wildlife ReftlI~e (CffPper 2003). 

; ! III" II' 
In 200i, biological monitors re~ocated three le~~~ te~[hests on the ocean beaches of NAB. Two 
nests ~ere relocated from the aftive training b1ach 14*e Green 2 to the protected beach lane of 
Green ~ and one nest was relocrted from the b~~ch ~' pssing lane located between beach lanes 
Blue 2 land Orange L One of t~e relocated ne~s Wit, I two eggs was preyed upon by a Virginia 
OPOSSU

E 
(Dide~phis virginiana~. The second I ;:st ~ ~- two eggs that was relocated from ~een 2 

was su cessful m that both egg~ hatched and t I~ ChII~s were banded. The least tern nest WIth 
two eg s that was relocated from the beach cra sing ~ne established between Blue 2 and Orange 
1 was uceessfully moved. Bo~ eggs from thi [Inest fi'atched after being relocated (Copper 2003). 

In 200l, as a conservation mea~, the Navy Jeparl,~ 15 additional acres on South Delta Beach 
for sn~y plover and least tern[habitat. The n :thw~fern section of this newly prepared area 
supp01ed 17 least tern and tW9 snowy plover [¢sts. f,our of the 17 tern nests were abandoned 
and l3lof the nests hatched yOl~ng. One plove :pest tithe new area hatched three young. There 
was n~ nesting by least terns o~ snowy I?loversl~t the ~outhern end of the site. No plover foraging 
was otJt;erved along the southet;n shorehrte of ~uth ! elta Beach (Copper, pers. comm. 2003). 

SnowY] plover nesting also oecks on the oce, ,eae;:·· :~f NASNI and NRRF. Nesting snowy 
Plove~were first documented ~t NASNI in 1~ _;9 b f,lizabeth Copper (Unitt 1984). In 2002, 26 
nests ere documented by biolbgical monitor~ ,~ong ~he NASNI ocean beach. Some military 
trainin was conducted at NASNI beaches in ~02, fupwever, the number of training events and 
the extfnt of the beach utilize~ for training hal! hot Ttfn documented by thc Navy. 

In rece I t years snowy plover n~sting has been ~)Cu· Wpted at NRRF in 1996, 1997, 2000, 2001, 
200~: 003. ~ 2002, ~3. snowr plover nests .. ,:re fd ~d on the oeea~ beach ~f.this facility. In 
addIl1 to ffilhtary trammg, tHe southernbea 'fro 'area of NRRF IS also utIlIzed by youth 
reereat anal activities sponsordd by YMCA q . ~ p S,: (e.g., aquatic skills, arts, crafts, outdoor 
educat on). This facility occuJies 45 acres of! [~d . :~e s~uth~estern corner of NRRF and is 
leased om the Navy under a ~ng term agree; [ ,ent t .~t expIres m 2048. Camp Surf currently 
serves ,000 to 7,000 youth each year [Integrai;d NHUral Resources Management Plan 
(INR )].' Naval Base Coron4do 2002). C : :ntly ~F biolo~ical monitors use stakes to mark a 

ortion of the beach dun~s at NRRF wh ,.:e th t~ are actIVe snowy plover nests. 
i " 

. ;'1. 
" Ii: 

i: 
I' 
1I 
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Of the 3 snowy plover nests io nd at NRRF i I 002· ~nlY 5 nests survived to hatch young. 
Coppe (pers. comm. (2002) re orted that of th "bfj e ,~laid, 22 were lost to human 
disturb ce/predators, 13 eggs atched and one ,Ig ~ :' incubated to term but failed to hatch. It 
was no ed by a biological moni,or that on April ,$,2', ',e, four of five active snowy plover nests 
were fund empty (e.g., eggs nnssing). While ~ f~datI I. may have been the cause of the missing 
eggs, t ere had been persistent h[Uman activity i ithe t I;: ediate area of the nests. 

, I~" Sign~'fr ant project planning wa implemented~ -, "n~ ; ;,:!e past two years with the formulation of 
INR 's on San Diego Bay and Naval facilitie 'Iadjae, ht to the Bay. The Navy and the San 
Diego ?ified Port District co~pleted an JNR',: : foJ~I'I~n Diego.Bay in ~eptemb~r 2~00. During 
prepar 110n of the INRMP, the ravy and the P, jrec; ijed techmcal adVIse and dIrectIOn from a 
Techn~ al Oversi~ht Co~tter' a Science ~~ ., i ~ryll~d R~view Te,am, and a ~aval !nstallations 
Oversl ht COmmlttee. ThIS dOfument provIde .' ~p-tbf,' date 1OformatlOn on the b1010gical 
resour es of San Di~go Bay .a~tfuture ~a~ag~ : 9nt T. ate~ies that could be implemented by the 
Navy d the San DIego Umfle Port DIstnctA, ~ tW

I 
: major managers and users of the bay. One 

of the. oais addr~ssed by th~ S ate and Federal, sourbe agencies~ who w~~e member~ o~ the 
Techm al Ov~r~Ight Comml.tte~, ~as for the ~ I Y a~~ the S~ ~Iego U~lfled Port J?lstnct to 
seek 0 portulllties to create 1Ot'rtld~l and subt~ '; ?a! ~~ts wIth10 San DIego Bay, gIven that 84 
percen and 42 percent of the htst?ncal aC.reag , f 10' .rtidal (+2 feet to -2 feet Mean. Lower Low 
Water MLLW) and shallow ~9btl~al. ~abltat ( .2 f~ ,t to -12 fe~t ML~~), respect~ve~y, have 
been I st to past dredge and f11 actiVIties (U.S ',' ;avy[, nd San Diego Untfled Port Dlstnct 2000). 
The 0 ortunity for creation 0 new intertidal' ' 4 sh .low subtidal habitat came with the Navy's 
dredgi g of a berthing facility or a NIMITZ-d ,. ~ aif :raft carrier (CVN) at Naval Air Station 
North sland (USN P-700A). he project resti , d in/ ~e dredging of approximately 534,072 
cubic fdS of sediments that needed an area f ' disp ;sal. The Navy decided to dispose the 
majori of this material in Sa I Diego Bay wa' : ~ th~ : were -12 to -15 feet MLLW immediately 
adjace t to the NAB Coronado The disposal ,: : erati : n, which occurred between 2000 and 2002, 
resulte in the creation of an is and surrounde !,' y eJ. ~ting eelgrass. This island is known as the 
CVN nhancement Site and is comprised of 6, : es (~~intertidal habitat and approximately 15 
acres shallow subtidal habi 1. The CVN E : ance 'ent Site with its shallow water bathymetry 
was de igned to provide produ tive foraging h' itat pr shorebirds, wading birds, and colonial 
seabir S, such as the least tern. : r i ' 

, : i l! 
In Ma

t
2002, the Navy release the final I : ,fof Naval Base Coronado (NBC). The Sikes 

Act 1m rovement Act [16 U.S C. 670(1) et se: : ;of t ; 97 required the Department of Defense to 
prepar INRMP's. The NBC MP address ~hel.; ~nagement of six separate installations 
under e administration of C including N: NI,: AB, NRRF, Naval Outlying Field Imperial 
Beach (NOLF lB), La Posta ountain Warf 'Tra . ling Center, and Survival Evasion 
Resist nce and Escape Trainin School. NA$ ;, N! IB, and NRRF are key installations that 
suppo nesting populations of least terns and:6w~ lovers and are addressed in this biological 

. The Service was am mber of the 20; ,~ , ' INRMP Working Group that identified 
issues d strategies for mana ing the natural

t 

,i ~oul.lls found on NBC, including measures to 

~ : i ' I 

:1, I 
>1:1' .' i ··1 
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avoid Jnd minimize. the take fe erally listed SP~Ci~S, ~ac. h the least tern and snowy plover, in their 

mana~ment of the IllStaIlaliOnSr . I .: J11 i ... 
In ad on, dunng 2??1 th7 Se1]VIc~ work~d w~th~he li ~v.y on the fmalIzatIOn of two oth.er 
IN 's that had Inlhtary msta~latlOns adJace~t 19 S;'I iDiego Bay. These INRMP's, whIch were 
releas. by the Navy in 2002, i~cluded th~ Natal~a~~ Point Lorna (July 2002), and Naval Base 
San D go (August 2002). Na~" I Base Pomt IfoIll-a ~ addressed natural resources at Naval 
Subm ·ne Base, San Diego (S ASE), Spac~ mid NK~al Warfare Systems Center San Diego 
(SSC), Fleet Combat Training" enter (FCTcrAq), Rib~t Anti-Submarine Warfare Training 
Center Pacific (ASW), Fleet In,~elligence Traibing C~ter, Pacific (FITCP AC), and Space and 
Naval arfare Systems Comm~nd (SPAWA~)I{ea~tiarters. Naval installations, including the 
SUBA E, SSC, and FCTCPAq, are located 01) Ppintlipma, a prominent land form that 
deline tes the .northern edge ~f fhe mouth of SF' pie~1 r! Bay. Installations ASW ~d FITCPAC 
are loc ted adjacent to San Dle~o Bay near Hajtbqr Is~ d. The Naval Base San DIego INRMP 
addres ed natural resources at the Naval Stati~n San > iego, Mission Gorge Recreational, Facility 
and Br adway Complex. Nav~ Station San L1iego a~:Naval Base Point Lorna are major 
milit installation adjacent to:San Diego Bay.theJ:Wavy's dredging and other in-water 
activi . s are reviewed by the Sbrvice for potehtif effJcts to the least tern foraging success. 

Militrujy installations adjacent ~ San Diego B~Y,Lc~ as SUBASE, NAB, and Naval Station San 
Diego ~NA VSTA), need to perform. maintenaIjce!an4/uew construction of facilities that routinely 
requir*in-water construction a¢tivities. In an ~effprt i,~ ~ddress in-water construction activities 
that co Id affect t.he success of II east tern fora~ng,.a ~~morandum ofUnders~anding (MOU) 
betwe n the ServIce and the N,vy was develope4 In ffi~tober 1987 that establIshed standards and 
condi~ons for in-water construction projects that[woili~ minimize adverse effects to this species. 
The MPU defines geographicat areas and phisidll c~ditions under which in-water Naval 
cons~' ction activities may occ~r in San Dieg~ B,~y ~t~hout the need to conduct formal section 7 
consul ation. The MOU was renewed by the ~a:yY ajItl the Service in 1993 and was updated and 
renew d again in 2004. J ! Ii ' 
Major Navy construction activ,ties on-going li~in ~. ! Diego Bay include a replacement pier 
and dr dging at the Naval Stat~on San Diego. ~1tp.;e pr ~ect includes the demolition of existing 
piers 1 and 11, construction oif a single-deck pfle su ported replacement pier (120 feet wide x 
1,500 et long), and dredging ~63,545 cubic, aras J, bay sediments, of which 47,966 cubic 
yards a~e .been detennin~d to fbe "uns~itablel' fAr o~~~n disposal due to co~taminant levels. The 
Na~y t1~~pated.that project cpns~ctlOn m~ ~fte~# :for 2~ to 30 ~onths In 2002 and 2003. 
ThIS s eClflc project was addressed m the Na{.y~s dr~f1tiand fmal Envlfonmental Impact Statement 
(EIS) eplacement Pier and Dtedging Naval ~t;ition:r~fm Diego, California, dated October 2000 
and Ju e 2001, respectively. ~is project inc&#ra~~d measures to avoid effects to the least tern 
includ" g: (a) the use of silt curtains during dte4;' ·n&l~d placement and removal of pier pilings 
to min mize the spread of surf~ce turbidity th}t 0, ul{llhinder the least tern ability to visually sight 
poten~·al pre~ items withi~ ~helproj~ct area; (~) r e ~e of boo~s to contain surface debris 
aSSOCI ted With the demohtton! of pIers 10 an<jl n~ (c~a comnutment by Navy personnel to 
sched Ie pile driving operatio~s to the maxint.~ ex: ~t practicable during the non-breeding 
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season of the least tern (the new' pier would require t~:, installation of 800 piles and would last 
for 24 onths); (d) the creation of two additional acr~ Ibf intertidal habitat at the Navy's CVN 
Enhan ement Site in San Diego Bay adjacent to the 11 I (for a total of 8 acres of intertidal 
habitat at the CVN Enhancement Site); and (e}the pI:, ~ment of fish attractant structures at the 
northe ,southern and western portions of the~VN. ,ancement Site. In 2002, two pilings that 
were r moved during the demolition of pier 10: were • ~aned and broken into small sections for 
use as ish attractant structures at specific locations ::,! 6nd the perimeter of the CVN 
Enhan ement Site. I~ January 2??3, these pi~i~g sec !:ers ~~re barged t~ and laid in place at the 
CVN nhancement SIte. In addItIon, approxllnately !.,' 10 pIlmgs from plersl0 andl1 were used at 
the sit of the "International Reef." This artifiCial re ~,. structure is one of many that have been 

• . i· 
const cted along the southern California coast as ha~; tl~t enhancement features for marine fish. 
The retf is being constructed in nearshore Pac~fic Oc'; : waters off of the City of bnperial Beach. 
The c~struction of the pier replacement project at~:1 Naval Station is approximately 80 percent 

IJ.t d ,Ii. i comp '!' e . l! ' 
'; ii' I 

Other n-going military construction projects bccuITi~J in San Diego Bay include the Force 
Protec . on Barrier Systems around ~he pe~meter of t~ idocks. at SUBASE, the ~arrier be~ing 
area at NASNI, and NAVSTA. ThIS bamer system I, if floatmg structure held tn place wIth 
ancho that are employed around the perimet~r of d~ fS and berthing areas at each of these 
Navy cilities. The Southwest Division, Nav:al Fac< t~es Engineering Command and the Service 
coordi ated on the placement of these structu~s to a~: ~d project impacts to eelgrass beds and 
least t rns (e.g., t~~ng of ~roject construction:;durin~ ff~ non-nesting season of the le~t tern). 
The N vy reconditIOned PIer 4 at the NA VSTA by p.; :nng a new concrete deck. No m-water 
const ction activity is associated with latter p~ojecd:' ' 

. . j ,II· , 
The aVy held a meeting on November 19, 2Q02, to:' . fCUSS future military construction projects 
and litary training operations to employ wi~in Sa ~I piego Bay and the Pacific Ocean. 
Signif cant proposed actions that may affect l~ast te: liand snowy plovers include: (a) the Navy 
planne# release of a draft EIS in November 2q03, fof: fe "Current and Future Training 
Opera*ons and Maintenance at the Beaches 0fNAB:~ I'd NRRF"; and (b) the proposed release of 
~n Emt~ronmen~al Assessment (~~) for the "~aval' ::ql~e Comple~ Expansion, NASNI" that is 
lmmecj.tately adjacent to the PaCIfIc Ocean beach oc ;" ~Ied by nestmg snowy plovers. 

The S4n Diego Unified Port District is imPlelentinJ,Jnother major construction project in San 
Dieg~ iBay. !he pr?ject in~olves the e~tensi9~ of ~h i 'fest-facing wharf at the National City 
Tenm~al, WIth the mstallabonof 325 ptles approxl , tely 1,025 feet to the south and 220 feet to 
the wejst from the existing shoreline to match~he ex'i Jng wharf configuration at Berths 24-3 and 
24-4, 4nd the removal of 217,5,00 cubic yards1~of se ,I ,:ent associated with deeping a portion of 
Berth ~4-1, maintenance dredging of Berths 2f4.-2 l' ~ Jgh 24-4, and dredging at the new wharf 
know as Berth 24-5. This project incorpora*d me; :~res to avoid effects to the least tern, 
inclu ng: (a) the use of a vibratory hamtner tb signi. qantly reduce the noise generated during 
pile ving; (b) the replacement of merclJry ~.apor . :~d lamps with high pressure sodium lamps 
on 30 oot high poles (light poles 40-49) on N.ation , City Terminal that are closest light sources 

Street Fill, which is utilized by the lel~st te :1 Jud snowy plover for nesting; and (c) 
I J ·1 I . ,! I'" 

J I', I 
' i. 
: 'i, 

.1 .; I 
d }i.' I 

,'; 'II :'/ . 
';1 : 



US FISH AND WILDLIFE I4J 028 

, .~;I:' /' 
, i_ I . ' 

, : :~ i ; ; 
Captai9~ Alexander and Gonzal~s «FWS-SDG~3452 .. ,: I 26 

:I! ::' ! 
approp 'ate sand material excavated from the ir1:it;ertid~ ':pallow subtidal habitat being created on 
D Stre Fill will be placed on-site and truc~ed~o the • ,,~Ila Vista Wildlife Reserve to enhance 
nesting subs~at~ for, the least te~ an~ snowy p~pver. ; ,harf construction ~as initi~ted in 2002 
and wa contmumg m 2003. Project Impacts tcpntert ;JI and shallow subtIdal habItats are 
propos d to be offset with a wetland restonitio~ proj'e, :; n Port-owned land on D Street Fill. The 
final d ign for the restoration proposal waS pr~pared: '2003 by Merkle and Associates and 
submit d to the U.S. Army CorPs of Enginper~;for ap ': val. 

: I~ . ,j. , 
In June 2000, the Service initiated the process ~f dev, ,; ing a Comprehensive Conservation Plan 
(CCP) or the Sweetwater Marsh National Wil4life R ,'ge (Sweetwater Refuge) and the South 
San Di go Unit of the San Diego National Wil~life R ':ge (SSDB Refuge Unit). Both the 

, :~! I I 

Sweet ater Refuge and the SSDB Refuge Uni~are 10 'ed in south San Diego Bay. The 
Swee ater Refuge includes approximately 316 acres " ; salt marsh and upland habitat, while the 
acquisi ion boundary for the SSDB Refuge:Unii enco, ' lasses approximately 3,500 acres of open 
bay wa er, salt ponds (formerly Western Sah p~>{)pert, ;d salt ponds leased by Western Salt from 
the Sta of California), wetlands, and uplailds ;(prim : " former agricultural lands within the 
floodpl 'n of the Otay River and Nestor Creek)!, The, 'tpose of the CCP is to provide a clear 
statem t of the desired future conditions for tlie Swe, i ater Refuge and SSDB Refuge Unit 
throug the development of a IS-year manageIjlent p~ '; This management plan will include 
propos s for the management and conserv~tioiit of ti' ; iwildlife, and plant resources, while also 
describ ng opportunities for compatible Wildlife depe 'i nt recreation. A variety of habitat 
manag ment actions will be adqressed in the ¢p, in ,:ding a proposal to enhance or restore 
habitat 0 support threatened and endanger~d species,: ,bluding the least tern, snowy plover, and 
light-f ted clapper rail. The Service recei'Vect:publi , ,'iput through a series of workshops. 
Based n the input received to date, the Setvic¢ is pr' ;. 'ng a draft CCP that will include a range 
of man gement alternatives pur~uant to th~ National ! vironmental Policy Act. The draft 
CCPIE S is expected to be released for public review 'i summer 2003 . 

. ! 

EFFECIrS OF THE ACTION 

Calif01ia least tern 

The Na y p~oposal to continue haining ac~~viJes on 
beach c ossmg lane at South Delta Beach would res 
that mi t otherwise have nest6d in these dreai on a 

, t. ,j , 

as well s potential harm to or lpss of nests, e.s, or 
benefic al predator management of the te~ co~ony i · 
lack of raining proposed for Orange 1, Or~g~ 2, Bl 
?eterre ts pre~ented by the mili~ary to cas~al ~creati 
mereas the SIze of the colony ljlesting on tre fieast: 
benefit ems in these protected areas and Pfuti~lly ()f 
Howev r, the limitation on conJrolling pre~at9rs to; t 
2 is ex ected to reduce the effectiveness of th4pred 
succes of terns at NAB at large, including th~ four 

, ii,' " .~ 
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I'i! i 
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; 
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'iches at SSTC and NASNI and utilize the 
:': the potential harassment of least terns 
.: ximately 80 acres of beachfront habitat, 

, cks that also occur on the beaches. The 
'" 

iach lanes Orange 1 and Orange 2~ the 
:'~, and Green 1 (55.15 acres); the 
,: use and dog-walking; and the efforts to 
: : Preserve (Delta Beaches) are expected to 
i,' losses that may occur due to training. 
: ~mmediate lane boundaries of Orange 1 & 
, , management program and reproductive 
"fh-nesting lanes. 
• I 
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Since reeding least terns often re-nest at tfe S' e ~ifes year after year (Atwood et al. 1988) and 
the co bined total number of nests that oc(m~d inl beach lanes Red I, Red 2, Green 2, and Blue 
1 has een relatively large (115 bests in 20~1, i, 2 nests in 2002, 155 nests in 2003), we anticipate 
that Ie st terns will lay eggs in these four b~ac lan~~ in spite of the harassment resulting from 

I f I 

milita training operations, especially sind,e t e de~etrent mechanisms employed in previous 
years ( aking and egg collection) are not p¥p~ed ip;2004. Although nests would be marked 
with g een tongue depressors, tme small sit~ 0', the Warkers in lieu of more obvious indicators 
increa, es the potential for damJpe or des~cti' n o~ rlests, eggs, or chicks during training 
exerci es. An unknown number of nests ~e li ely t~ succeed in active training lanes since each 
nest 04cupies a small point on the beach, ~pt :' 'ery~pint is likely to experience foot/vehicle 
traffic~and nests ~~ often dis~bute~ awat fr:, . thflp~mary path of most training activi~ie.s in 
ea~h.5 O-yard.traInIng lane. E'fen WIth th" re ttve~~ high number of tern ~e~ts found WIthIn the 
tramm lanes m 2003 (155 nests), le.ss th~ 1: sqffe feet of the ~AB trammg be~c~es actually 
had a trn ne~t present, as each ~est IS lessll~ha on9 square foot. Smce the NAB trammg lan~s 
cover ~pproxlmately 3,185,978;4 square f~rt Q, ~.14 rcres x 43,560 sf/acre), tern nests occupIed 
less th~n 0.00005 (155/3,185,918.4) of thjlitr:, ngl~each acreage, 

Navy anagement of the least tern has CO~tri ~ utedltb the dramatic increase in tern numbers in 
Califo ia witnessed in the past 8 years. ~an: gem'ept actions have varied from year to year but 
h~ve i clude~ avoidance of nesits in train~1:g ~' eas, F~d active mana~ement to benefit the species 
(site p eparatlon, predator manlilgement) l~i co; seI""ie~ areas (MAT SIte, Least Tern Preserve). 
Concu ent with beneficial maI,lagement a~ sp;, cifiedj sites, the Navy has attempted to deter terns 
from esting on beach ar~as de~ignated fOM ~~br-thHbeach training with th~ thought that terns 
co~ld elocate to these adJacen" managed~ltei; " .E1ff?~s to deter terns have Included ~e~~h . 
raking n~s~ removal, and m~st!recent1y, d~i~c, tm4~~on of predator ~~n~gement aCt1V~tles m the 
beach ammg lanes. The pnm;ary assumH~lO, on which deterrent actIvIties was based IS that 
milit training would be inco:mpatible 1th, em J~sting on the beach. Deterrent activities on 
th~ b.e ches have appeared to ~ largely i~rf£:, tiv~;fud terns have conti~ued to,nest?~ the 
tramm~ beaches. In 2003, the Navy momtor~ thelpsses of nests assocIated wIth mthtary 

level f nest loss contrasts WIth approxImmtel ' 151 ~2003 momto~ng summary ~able)- ~61 (fll~al 
predat~r management report) n;ests that w~re, st t? ~redators dunng the same tlme penod. It IS 

likely that ~e number of nests lost to t~ai~n~ wou~1 have been high~r had the Navy not relocated 
50 nes~s dunng the course of the breedm~llse~ on, hpwever, the relatIve level of nest loss 
associ~ted with training in 2003 compare~ to:lhe J~ch higher losses from predation may indicate 
that tern colonies may have some level of[lbo' patib~1ity with Navy training (at 2003 training 
levelsl Unfortunately, information conc~i' g th¢ frequency, intensity, and duration of training 
activit~es conducted in 2003 was not com~ile to ~iow comparison to the use levels expected 
dUrin~he breeding season in 2004 and 2~05~ Sint4 nests occupy a minute percentage of the 
traini lanes (see preceding paragraph) ahd ,. e n~t'proposed for avoidance, they would present 
virtu y no impediment to training activifes" croJsithe beach. 
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The N vy proposal to move some nests at ~he I eriphery of active training areas to adjacent 
1.1 : 

protec d areas is likely to result in a net b~ne~t, th~~gh some nest l~sses would occur. Losses 
may 0 cur if adults abandon nests due to t~e ~ovem1nt of the eggs, If predators are attracted by 
the m e,. or if the eggs are othe~is~ damfgej from1the move. Based on t~e n~mber ~f nests 

~:t':t :;:~h~:';p:;::a':~;~t ;~:Ffit;l: ~::f~: ::::: '!::~~ ::~: ;~!rcV10US years, 

Protec ion of least tern and snowy plover ,lest: fronl,Plllitary training operations provided in 
beach anes Green 1, Blue 2, Orange 1, an~ 0,' nge:2 is likely to result in higher numbers of birds 
~estin and hig~er nest succ:ss in these artas.liThe f~ur beach lanes in w?ich no. training activity 
IS pro osed dunng the breedmg season en~o~ass :;it>out 55 acres of nestmg habItat for terns and 
plover (Conkle 2003b). The protection of th~se ar~~s is of primary benefit to terns, since 
plover are more uniformly distributed alohg tihe bea,6h front. In addition, predator management 
activit es proposed ~~r beach lanes Oran~9.1. ~rd o~4~ge 2 would benefit birds in these lanes and 
may h ve some pOSItive effects on nests Imt1a~ed o~tslde of Orange 1 and Orange 2. Based on 
the Ie el of predation observed in previou$ ye~s, ad~quate predator management is a necessary 
comp nent of successful least tern manag~me~t. Sirtce terns continue to nest on the training 
beach s despite previous efforts to deter t~e~~ we ~*pect terns to nest in the lanes for which no 
predat r management is currently proposetl. lhe pt~posal to exclude predator management 
activit es from training lanes Yellow 1, Y¢.IlOt" 2, ~bd 1, Red 2, Green 1, Green 2, Blue 1, and 
Blue i could result in a local "sink" for te-fns,j ith t~duced productivity occurring over most of 
the befch due to likely higher rates of predati "n. N lack of predator management along most of 
the be+ch front could also affect predationlle~~ls onhhe bay, as predators could move easily from 
the oc~an side to the bay side of the Stran~. :1' ,l 

II II 
1·1 ! if 

Due ~~ the rarity of ~he gull-billed te~, tht S:' ic~[~as not authorized the Navy or Wildlife 
ServIc~s to target this predatory specIes uNde; theIr; predator management programs. The 

terns d p!overs thIS breedIng season, as ~CClUrred!~b 2003, when apparently heavy gu!l-bllled 
tern p edatIon was documented (Conkle, ~erJJ co~. 2003). As of July 2004, apprOXImately 39 
gull-b lled tern nests produced offspring i~ s~th Sah Diego Bay. These terns prey on a variety 
of sm~ll vertebrates, including baby birdsl Tije pre~~nce of gull-billed terns, and the likelihood 
that th y will locate and concentrate their ~ortging ~p the vicinity of SSTC and NASNI, may be 
exace ate~ by the few and highl~ Visibl~Jloc~ c0'14entrat~onsof terns. Le~st te~s attem?t to 
mob ll-bllled terns but when thIS strategy ~~ls, many chIcks can be lost SInce high nestIng 
densi es are readily detectable and gull-b~lle~tern$:apparentIY exploit least tern colonies as an 
abund nt food source. Significant gull-biHe~ltern p edation has already occurred part-way 
throu the 2004 breeding season. To d8,j

1

e, 4.onit~ s have witnessed gull-billed terns taking or 
attem ting to take 40 California least tern

j 
chi~ks f~., m colonies surrounding San Diego Bay and 

signifi ant additionallos~ to this species ~s s~~pecf . Gull-billed tern predation has contributed 
to the ery low reproductIve success seerilto ~ate at AB. 

Since be late 1990s, a Significant numb~ Of' ems! 'ave nested on both the bayside Delta Beach 
Least rem preserve sites and on the ocean blche~V t NAB. Efforts to deter terns from nesting 

I r ~I: I I, 
I .,i

l
' 
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I 
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on oce~n-side beaches have bee~ largely unsu~pessfl 1, with 52-57% of the terns at NAB nesting 
on the beaches since 2000 despite beach rrikin:#cond~cted during the breeding season (2001), 
remov~l of eggs laid within specified areas (2JP2' 2( 03), and discontinuation of predator control 
activit es (2003). The most recent effort to d~,br ten s from nesting on the beach entailed 
discontinuation of predator management acti~,~ies 0 the NAB beaches in 2003. This effort was 
undert~en as an experiment, to see if diseon "uatic n of predator control would deter terns and 
chang ~ distribution patterns, as previous dete+nt ef orts were costly and had been unsuccessful 
(Marfn Kenny, pers. Comm .. 2004). Until t~12003 breeding season, predator management 
activit es ~ad be~n con~~cte~ in all areas wh9~e leas tem~ were ~ound on ~avy-mana~ed lands. 
The e penment In modlflcatlOniof predator rriluage nent IS consIdered a fmlure by retIred FWS 
persor.nel involved in the project (Marti~ Ket;~: y 20( 4, pers. co~.). Significant levels of 
predal on occurred due to the unconstramed ;:, senc~ of non-natIve mammals on the beaches
appro imately 139 least tern nests failed due ;b sku k, possum, cat, or other unidentified 
mamI1~alian predation between May 23 and J~ly 7, : 003 ( 2003 Predator Management Report). 

Jli/: Table 15: . ,ii 
Navdf Amphibious Base: Predation 1r Dc rJan Beaches 2003 

l~ ; 

Date : Number of Nests Nesting Sp'~cies Lane/Unit Predator Species 

Aprill~ 1 WSP Ii.' Blue 1 Skunk 'I' 
April 2 1 WSP I Blue 1 Skunk 
April2~ "I' ,., Blue 1 Skunk Removed 
May 2 -31 87 CLT' 'ii, Blue/Orange 1,2 Skunk! Possum 
May2~ 1 WSP 'I' I:' Blue 2 / Orange 1 Skunk 
May 2 .,30 Hi Blue 1· Orane:e 2 Possum Removed 
May 3 , Blue 2- Orange 1 Skunk Removed 
June 3 1 CLT J; Blue 2 Unknown 
June 7 3 CLT. '[ Blue 1 Skunk/Cat 
June 9 i 9 CLT II: Green 2 Skunk/Cat 
June 11 2 CLT .' Green 1 Skunk/Cat !. 

June 1 6 ! CLT ~I; Green 1 Skunk/Cat , 
June 1 1 CLT Ml Red 2 Skunk/Cat 
June l~ 2 CLT Ii: Green 1 Skunk/Cat 
June H 4 CLT I i; Green 1 Skunk/Cat 
June H 1 CLT Red 2 Skunk/Cat 
June It iii: Green 2 (demopit) Cat removed 
June 2 1 CLT i Red 2 Skunk/Cat 

" 
June 2t 10 i CLT: " Blue 2 Skunk/Cat I ". 

June 2t 1 i WSP' p, Blue 2 Skunk/Cat 
June 2 5 j CLT ir[: Blue 2 Skunk 
June 2 2 ! CLT i; Oran{:e 1 Gull-billed tern 
June 2~ 1 i CLT. , :: Orange 1 Skunk ,. 
June 2~ 2 i CLT •. I' ,. Orange 2 Skunk 
June 28 1 1 wSP , ,. Orange 1 Skunk 
June 3C 3 I CLT i Green 1 Unknown , 
June 3( 5 I CLT'· /lL OrallRe 2 Gull-billed tern 
July 1 1 i CLT. ~Ii Red 1 Unknown 

I ~. '. 
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July 1 3 CLT lili ? Gull-billed tern 

July 3 iii Blue 1 Skunk removed 
Ju[y4 1 CLT r . Red 1 Gull-billed tern 

0\' 

July 5 1 CLT ;i Green] Gull-billed tern 
July 5 1 I CLT Ii Green 1 Raven 
July 5 2 

, 
CLT ~II ' Blue 2 Unknown Mammal i 

July 5 1 CLT ~i Orange 1 Unknown Mammal 
July 7 1 CLT ,I Red 2 Unknown Mammal I 

July 7 1 CLT ,I' 
·1 Blue 2 Unknown Mammal 

July 11 1 CLT ;1 Green L Unknown ·1 

July 14 1 CLT 
, 

I.- Orange] Gull-billed tern 
July 15 1 CLT .1' Greel! 1 Gull·billed tern Ii: 

July 18 1 WSP ~~i ,. Blue 2 Western Gull 
July 1~ i I W. Gull removed 
July 3(, 1 I CLT Ii. Green I Gull-billed tern 'I , , 

" 

, 
1 

Totall ests Preyed Upon on NAB Ocean Beaches:!.' 6' lTSP, 161 CLT 
Total I ~own or Suspected Lost to (j;.ull-billed Ten ,,' 0 IVsp, 15 CLT 
Total] Utown or Suspected Lost to Mammals: .!' 5' IVSP,139 CLT 
* Tab]( based on data contained in Ei~son and Carillo ,2003)' 2003 Final Predator Management Report 

Desp~e the significant losses tJ predators du 

j): 

~hg th s season, the distribution of terns on Navy 
ocean side and bay-side beache~ remains the ~ame p date in 2004 as it was in 2003 (Table 6). It 
appe s that allowing the signiflcant mamma Jan pr: dation reduced the overall productivity of the 
tern C~IOny, but did not change /the distributi( ~ of 11 e nesting birds, We anticipate that the 
curre t proposal to continue restricting preda !pr maragement activities on the beaches at NAB is 

, '. 
:~'s in t. e CLT colony without resulting in changes likely ~o contribute to low repr~ductive SUCCI:: 

in loc~ distribution on the beadhes, I 

I 
·1' 
:1' 

Table 16, Distribution of Least Terns at NAB ! Bay~ 'de vs. Beachside 
I : · , 

· i 

Year . Bayside Nists (%) Be ,~hsidl .' Nests Total Nests 
(% 

· , 
I' 

1999 424 (60) I 27 Ii (40) 702 
2000 300 (48) I 33C :: (52) . 630 I 

2001 352 (43) I 46 ! (57) 814 
2002 341 (46) I AO ~I! (54) 742 
2003 501 (45) : :62 i (55) 1124 
2004 ( as of July 455 (45) 54 I: (55) 1004 
11) 

, 
.j. 

I , 
i : 

: ! ' : !: . 

'" 

Likew'se, the distribution of n~sts on the oce: ~-sid ~ beaches at NAB has changed little in recent 
years, Since 2000, approximatbly 25 pereen 10!~h( least terns nesting on SSTC ocean beaches 
each )iear have nested in lanes proposed ~or rumn pin 2004 (Yellow 1 & 2, Red 1 & 2, Green 2, 
Blue ), and 75 percent of the least terns :nes 'ngor SSTC ocean beaches have nested in lanes 
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propo i ed for protection (Green ~, Blue 2, Orange 1 2): In 2000, 76 percent of the least terns 
that n sted on NAB and SSTC abean beaches neste in areas now proposed for conservation; in 
2001, 5 percent nested in areas ~ow propbsed for c nservation; in 2002, 79 percent nested in 

ow proposed for conserv~tion; and in 2003, 7 percent in areas now proposed for 
conse ation. Based on the recent least tern distribu . on and use of beaches at NAB and NRRF, 

I 

appro imately 25 percent of the Ileast terns that nest n the beach are likely to nest within the 
beach lanes proposed for trainink during the breedin season and would be exposed to higher risk 
of h ssment, injury, or fatalityl associated with trai ing activities. The distribution of nests 

n training lanes and lanes protected during th breeding season has changed little in recent 

Figur~ 1: Distribution of Least Ter~s on NAB Beaches, 19 

i 
CL T Distribution on NAB 

Beaches 99 

i 
CLT Distribution on NAI;l 

Beaches 2001 

CL T Distribution on NA~ 
Beaches 2003 ! 

T Distribution on NAB 
Beaches 2000 

L T Distribution on NAB 
Beaches 2002 

L T Distribution on NAB 
Beaches 2004 (to date) 

1= the t-ercentage of beach nests found ~~t~n lanes currently desi ated for training ~Yellow 1,2; R~d 1,2; Green 2; Blue 1) 
2= the ercentage of beach nests found WIthin lanes currently prote ted from human disturbances dunng the breeding season 
(Green 1. Blue 2. Orange 1 & 2). 
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weste~ snowy plover 

The ac'ions proposed on the beaches at SSTC and NASNI are likely to result in the protection of 
many lover nests from foot and vehicle traffic due to the establishment of 30-meter buffer zones 
aroun each documented plover nest, but may adversely affect snowy plover chicks that venture 
outsid the protection of the area marked by blue stakes. Chicks are precocial and may disperse 
soon ter hatching. Since males often lead their chicks to less disturbed sites, the 30-meter 
buffer one surrounding each nest may provide a refuge area for chicks if significant vehicle and 
foot tr ffic are occurring in the area. When male snowy plovers lead chicks from the staked area, 
howe r, they are likely to be exposed to foot and vehicle traffic associated with training. 

If sno y plover nests are successfully established in beach lanes Yellow 1 , Yellow 2, Red 1, Red 
2, Gre n 2 and Blue 1, we anticipate that snowy plover chicks may be killed or injured during 
rnilita training operations. Snowy plover adults and chicks have been observed using tire 
tracks and human footprints for loafing at Marine Corps Base Camp Pendleton and NAB (Powell 
and C llier 1994). This behavjor increases their chances of being run over by vehicles or stepped 
on by roops, particularly when training operations are being conducted in a confined area. A 
defen mechanism of snowy plover chicks, particularly flightless young, is to remain immobile, 
which renders them vulnerable to being run over or stepped upon by military vehicles and troops. 

The Pjoposed 30-meter buffer areas may also provide advance protection to re-nesting females 
since e-nesting occurs throughout the breeding season and may occur within the same territory 
or scr pe. Females may re-nest in the same scrape, an entirely new location, or anywhere in 
betwetn. Re-nesting can occur 2 days to 14 days post-hatch (Warriner et a1. 1986). 

Basedlon 2003 nest numbers in Yellow 1 & 2, Red 1 & 2, Green 2, and Blue 1, we anticipate that 
apprili'imatelY 19 snowy plover nests would be within beach lanes designated for military 
traini g at NAB and 9 snowy plover nests could be within beach lanes at NRRF. In 2002, 
milit training occurred on only 2 lanes (Green 2 and Blue 1), and snowy plover reproductive 
succe s was estimated at 0.86 fledgling per breeding pair, based on an estimated 18 fledglings 
and 2 breeding pairs. In 2003, military training occurred on 4 lanes (Red 1 & 2, Green 2, and 
Blue ) yet overall reproductive success remained high with an estimated 1.55 fledgling to 
breedi g pair ratio, based on 31 estimated fledglings and 20 estimated pairs. At NRRF in 2003, 
where training occurred in all training lanes, reproductive success was slightly lower than at 
NAB, with an estimated 1 fledgling per breeding pair (5 estimated fledglings and 5 estimated 
breedi g pairs. In 2004, we assume similar levels of nesting will occur. 

The n ber of snowy plover nests at NASNI increased from 13 nests in 2001 to 26 nests in 
2002, nd an estimated 31 nests in 2003. The estimated 31 nests in 2003 were produced by 
appro imately 13 breeding pairs that fledged an estimated 22 chicks for a fledgling to breeding 
pair r tio of 1.69. Not all of the nests produced at NASNI in 2003 were constructed on beaches-
a min' urn of 10 were constructed away from the beach on suitable substrate. All of the NASNI 
beach areas where nests were established in 2002 and 2003 would be subject to training activities 
in 20 4. Since maintenance activity on the airfield has resulted in the modification of some areas 
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previo : sly used for nesting, the fledgling per breeding pair ratio could change in 2004. However, 
if mili training operations are similar to what was conducted in 2002 and 2003, 
appro 'mately the same numbei of adult snowy plover pairs utilize NASNI beaches for breeding, 
and pr dation levels remain similar to what waS experienced last year, the fledgling per breeding 
pair ra io could be similar to what was achieved in 2002 and 2003. 

In 20~' , the ocean beaches at NASNI, NAB, and NRRF had 26, 57, and 13 western snowy 
plover nests, respectively, for a combined total of 96 nests. In 2003, the ocean beaches at 
NAS ,NAB, and NRRF had 31,59, and 5 western snowy plover nests for a combined total of 
95 nes~s. Based on snowy plov~r nest numbers in 2003 at NAB, NASNI, and NRRF and where 
rnilitrujy training is proposed for 2004, we anticipate that approximately 59 snowy plover nests 
wouldlbe initiated in active training areas. To estimate the number of pairs present, the Navy has 
used a~ an estimator the maximum number of:nests present at the same time. This provides an 
accur~e number for the minimum number of pairs present, but may underestimate the number of 
pairs *d result in an overestimate of productivity (measured as fledglings per pair). Based on 
this ~'n ormation, a combined total of 38 western snowy plover pairs used NASNI (13), NAB (20) 
and RF (5). If we assume that 50 percent of the snowy plover breeding pairs at NASNI, 
NAB, and NRRF may be subject to take in the form of harassment associated with training 
operat~ons, 19 pairs may be subject to harassment associated with training. An additional but 
unknojwn number of fledglings likely would be killed or injured after they disperse from 
protec~ed nest sites. . 

Propo ed predator management at North and South Delta Beach is expected to benefit birds 
using hose areas, however, few plovers have nested recently at these sites, possibly due to high 
numb rs of least terns. Predator management proposed on Orange 1 & 2 and at NRRF is 
expec ed to benefit plovers that nest in these lanes, however, les~ than half of the 64 nests found 
withi SSTC were located within Orange 1 & 2 and at NRRF. The absence of predator 
management proposed for the remaining beach lanes at NAB is likely to expose western snowy 
plove~s to additional reproductive failure in t~ese areas and may expose plover nesting in 
protected areas to additional predation as well. Under existing conditions, predators may move 
betwe~n areas where predator management is' conducted and "safe zones" in the training lanes 
wherel it is not conducted. Although snowy plover eggs would be protected at NAB ocean 
bea~cs by the placement of modified mini -exclosures over each nest, these exclosures are not 
effect" e ~hen precocial chicks leave the immediate vicinity of the nest. Six predation incidents 
occ d In 2003 that may have been avoided by more comprehensive predator management. In 
additi~n, it is likely that gull-billed terns, a rare species that is expanding its range into San Diego 
Bay a~d beyond, will once agajn exert heavyipredation pressure on plover and tern chicks and 
suppr,ss productivity of both species this season. Since gull-billed terns are considered a 
sensit~ve species due to their rarity, the Navydoes not currently have authorization to remove or 
otheti'ise control this species on the beaches at issues. 

The Javy manages North and South Delta beaches to meet requirements outlined in Opinion 1-
1-82- -123 and the associated March 12,1984 Memorandum of Understanding between the U.S. 
fish a. d Wildlife Service and the U.S. Navy relating to the Description and Management of a 
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Prese e for the California least tern on Nawil Amphibious Base Coronado. In addition, the 
Navy an ages North and South Delta beaches as part of the effort to promote the survival and 
recove of the tern population in San Diego Bay as outlined in the 2004 Memorandum of 
Under tanding Between the U.S. Fish and Wi~dlife Service and the U.S. Navy Concerning 
Conse ation of the Endangered California li!ast Tern in San Diego Bay. To minimize the 
effects of nesting habitat loss to least terns ang snowy plovers, the Navy has continued to 

34 

impro e nesting substrate on the bay side nestj.ng colonies by transporting, placing and spreading 
2,000 ubic yards of ocean beach sand to improve 1.3 acres of South Delta Beach in 2004. This 
impro ement adds to the augmentation of pre~ious years as described in Biological Opinion 1-6-
03 F-3 52.1. However, losses of snowy plover nesting productivity on the ocean beach would be 
difficu t to offset on South Delta Beach, giveri that between 1992 and 2003, the maximum 
numb of snowy plover nests established on North and South Delta Beach in anyone year was 
nine i 1992. ; 

d be expected that if nest numbers in 2004 are similar to those in 2003, there may be a 
need t relocate nests to safer places within active military training areas or to protected nesting 
areas ~acent to active military training areas. Although no nests required relocation in 2003, 
we ant cipate that up to a combined total of 6:nests may need to be relocated from the beaches of 
NAS , NAB, and NRRF. 

summr 
I .C 

The Pro vailing conservation strategy among responsible agencies of confining least tern nesting 
to rela ively small, fixed, high density colony sites, instead of allowing more dispersed natural 
nestin patterns over larger spaces, renders the species more vulnerable to predation, especially if 
certaitredators (e.g., gull-billed tern) can not be managed. As a result, least tern colonies often 
suffer igher mortality rates than western snowy plovers, which nest at lower densities over 
larger eas, and thereby tend to be less detectable. Since gull-billed tern predation along the 
NAB <1nd Delta beaches has become a major source of least tern nesting mortality in the last 
sever~ years, management prospects for least terns around San Diego Bay appear bleak without 
attempfing alternative strategies. Effective efforts to manage other controllable predators could 
either ~ncrease the number of fledglings or be compensated for by increasing prey availability for 
gull-b4led terns. Alternatively, allowing more least tern nesting opportunities over larger areas 
on the pcean beaches could increase productiyity by reducing the predictability of nesting sites 
from y~ar to year. Whether the Silver Strand provides a large enough nesting landscape to 
sUPP0!f less predictable/detectable nesting opportunities can only be determined through an 
adaptiie management approach. A combination of these approaches may optimize the likelihood 
of sucqess. ' 

To be onsistent with Navy training operatioris, any expansion of least tern nesting opportunities 
into tr ining areas should not impinge on thetype, frequency, or number of training activities. 
Any tr . ning-related losses of nests and chicks could simulate predation losses expected under 
more atural conditions, and if not too sever¢, may allqw the co-existence of conservation and 
milit priorities. Unless new approaches like this are experimentally applied by land managers, 
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the pr~spects for recovery of least terns aro~d San Diego Bay appear problematic, given the lack 
of abil1ty to control predators that are otherwIse protected by Federal law. 

! 
I 

C~ATfVEEFFECTS 

Cumu ative effects include the effects of future non-federal (State, tribal, local, or private 
action) activities that are reasonably certain to occur in the action area considered in this 
Biolo . cal Opinion. Future Federal actions that are unrelated to the proposed action are not 
consi red in this section because they require separate consultation pursuant to section 7 of the 
Endan ered Species Act (Act) of 1973, as amended. We anticipate that non-Federal actions, 
such a the prevalence of contaminants in San Diego Bay waters associated with certain marine 
activi es (e.g., marinas and shipyards), the continued development of nearshore ocean and bay 
water for commercial and recreational purposes, and the disturbance of nesting areas by humans 
and fetal mammals, are expected to cumulatively contribute to adverse effects to the least tern 
and snpwy plover. 

CONQLUSION 

After ~eviewing the current status of the least tern and the snowy plover, environmental baseline 
for thd action area, effects of the project, and cumulative effects, it is the Service's biological 
opinio~ that the proposed action is not likely to jeopardize the continued existence of these 
specie~. Critical habitat for the least tern has not been designated and critical habitat for the 
snow~plover was vacated on the beaches at issue; therefore, none would be affected. We draw 
these qonclusions for the following reasons: 

1. Th~ reduction in suitability of 73.14 acres of ocean front least tern and snowy plover nesting 
habita in beach lanes Yellow 1, Yellow 2, Red 1, Red 2, Green 2 and Blue 1 at NAB, 6.03 acres 
of oce n front least tern and snowy plover habitat with incorporation of Alpha Area at NAB, 
49.67 cres of ocean front snowy plover nesting habitat in beach lanes White 1, White 2, Purple 
1, and urple 2 at NRRF, and 66.9 acres at NASNI (total acreage= 195.74 acres) is being offset 
in am ner that includes the following measures: (a) protection from training-related disturbance 
in Ora ge 1, Orange 2, Blue 2, and Green 1; (b) the relocation of any least tern nests within 10 
meter of the protected ocean front nesting areas; (c) the grading and site preparation of South 
Delta each; (d) the enhancement of 1.3 acres of least rem and snowy plover nesting substrate by 
the pI ement of 2,000 cubic yards of beach sand on South Delta Beach; (e) the use of mini
exc10s res on all snowy plover nests with eggs established on NAB ocean beach; and (0 control 
of ant that can prey upon eggs and chicks of snowy plovers and least terns at Delta Beaches and 
the M T site. These measures should improve the hal)itat quality in protected areas and offset 
the re uction in suitability of areas that would receive continued training use. In addition, 
althou h approximately 195.74 acres would be reduced in suitability, a sizable number if birds is 
likely to continue to nest within these training lanes. 

2. Sn~wy plover nests would be protected from foot and vehicle traffic. All snowy plover nests 
establibhed in beach lanes Yellow 1, Yellow 2, Red 1, Red 2, Green 2 and Blue 1 that have been 
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design i ted for military training would be marked with a blue stake and a 30-meter buffer 
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protec d area would be established around each nest. This technique has proven relatively 
succes ful in the past in minimizing the potential for snowy plover nest loss associated with foot 
and ve icle traffic. ' 

3. Le t tern nests may be afforded some protection from markers intended for monitoring 
s. All least tern nests established in beach lanes Yellow 1, Yellow 2, Red 1, Red 2, 
, and Blue 1 would be marked with green tongue depressors in an effort to provide a 

visual ue to military troops concerning the presence of nests. Though these markers may be 
relativ ly inconspicuous, they likely will provide some measure of protection. 

4. Thq Navy would ensure that military training operations do not result in the intentional 
remov~l kelp or other natural marine vegetation. The wrackline of these wave-deposited plants 
and as,ociated invertebrates is an important food resource for snowy plovers. 

5. Th Navy would implement predator management a.ctivities to enhance the reproductive 
sueces of least tern and snowy plover nesting sites including North Delta Beach, South Delta 
Beach NRRF, Orange 1 and 2, NASNI ocean beaches and "Mat" site. However, based on data 
collect din 2003, the lack of predator control proposed on most of the ocean beach at NAB 
could suIt in reduced productivity for least terns and ~nowy plovers. In addition, the presence 
of gull billed terns may adversely affect the least tern and snowy plover colonies because the 
Navy urrently is unable to manage gull-billed terns due to their rarity. 

6. Th~ Navy would prepare least tern and snowy plover nesting colony sites that include the 
"MATI' site on NASNI, and North and South Delta Beach on NAB, thereby promoting successful 
nestina at these established sites. , 

7. Th~ Navy would employ biological monitors to dOdument least tern and snowy plover nest 
locatio~s, breeding numbers, reproductive success, anq predator problems at NAB, NRRF, and 
NASNt, which would maximize nest site productivity.: 

8. Thej Navy would construct two beach crossing lanes (e.g., a 50-foot lane between Blue 2 and 
Orang' 1 and 100-foot lane between Orange 2 and the "State Beach) to designate a pathway for 
the mo ement of troops, vehicles, and equipment from Highway 75 to the Pacific Ocean, thereby 
mini zing the potential for take associated with such:;activities. A separate 50-foot wide beach 

, 

lane would be established on South Delta Bdch to provide a designated pathway for 
operations proposed in San Diego Bay~ These beach crossing lanes would be positioned 
the largest number of current and historic nest sites. , ' 

9. The~' number of terns and plovers on NRRF, 'NAB, an,: d NASNI beaches has increased in recent 
years u der similar management. ' 

, 
I ' 

i 
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INCID~NTAL TAKE STATEMENT 

Sectio 9 of the Act and Federal regulations issued pursuant to section 4(d) of the Act prohibit 
take 0 endangered and threatened species without a special exemption. Take is defined as to 
harass, hann, pursue, hunt, shoot, wound, kill, trap, capture or collect, or attempt to engage in 
any su h conduct. Harm is further defined to include significant habitat modification or 

37 

degrad tion that actually kills or injures a listed species by significantly impairing potential 
behavi ral patterns, including breeding, feeding, or sheltering. Harass is defined as an action that 
create the likelihood of injury to a listed species by annoying it to such an extent as to 
signifi antly disrupt normal behavioral patterns which include, but are not limited to, breeding, 
feedin ,or sheltering. Incidental take is defined as take that is incidental to, and not the purpose 
of, the carrying out of an otherwise lawful activity. Under the tenns of section 7(b)(4) and 
7 (0 )(2 of the Act, such incidental take is not considered to be a prohibited taking under the Act, 
provid d that such taking is in compliance with this incidental take statement. 
The m~asures described below are nondiscretionary and must be undertaken by the Navy so they 
becom~· binding conditions of ~y pennit issued to the applicant, as appropriate, for the 
exemp 'on in section 7(0)(2) to apply. The Navy has a continuing duty to regulate the activity 
covere by this incidental take s~atement. If the Navy (1) fails to adhere to the terms and 
condit~ons, (2) fails to require the enforceable terms that are added to the permit, and/or (3) fails 
to reta n oversight to ensure compliance with these terms and conditions, the protective coverage 
of sec on 7(0)(2) may lapse. To monitor the impacts of incidental take, the Navy must report the 
progrefs of the action and its impact on the species to the Service as specified in the incidental 
take st~tement. [50 CPR §402.14(i)(3)] 

Amou,t or Extent of Take AntiCipated 

Based pn our discussion in the effects analysis, we anticipate the following take may occur on the 
trainink beaches at NASNI, NAB, and NRRF in the form of harm or harassment. The anticipated 
level of take does not include th:at which may occur on NASNI aimeld, the MAT site, or other 
areas qn-base. 

Califo~ia least tern 

1. lWe anticipate that approximately 25 percent of the least terns nests constructed on the 
i ocean beaches at NAB ¥e likely to oc~ur within training lanes, and therefore would be 
i subject to potential disturbance or des,truction. Based on the number of nests constructed 
.in active training lanes in 2003, 155 nests could be constructed in active training lanes 
and would have some p~obability of hlmn or destruction due to training activities. In 
2000,2001,2002, and 2003, the number of nests constructed in Yellow 1 and 2, Red 1 
and 2, Green 2, and Blue 2 comprised 21-25 percent of all nests constructed on the NAB 
beaches. Based on numbers and distribution as of July 11, 2004, this distribution pattern 
has continued despite pIjevious attempts to deter terns from areas designated for training 
activities- 121 of 549 n~sts constructed on the beach to date in 2004 (22%) are located 
'within training lanes. Chicks that are produced in the nests located within training lanes 
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2. 

3. 

~
ay also be subject to injury or death from crushing. The low level of nest loss 

ssociated with training activities in 2003 (6 of 155 nests) leads us to conclude that while 
est loss may occur and must be anticipated; the high level of incidental take exempted in 

~
iS opinion is not likely to occur given the low density and peripheral placement of tern 

ests. We expect that the level of take in 2004 may be higher than the level observed in 
003 due to increased training tempo. . 

i 

~
ased on the nest abundance and distribution in 2003 (155 nests in training lanes), we 

anticipate that approximately 310 adult least terns that attempt to nest in training lanes 
could be harassed as a result of military training activities. 

j 

Based on nest abundance and distribution in 2002 and 2003, we anticipate that up to 28 
nests that meet the criteria described in the proposed action could require relocation to 
adjacent protected areas. If the eggs are found within beach lanes Red 1, Red 2, Green 2, 
Blue 1, Alpha Area, or designated beach crossing lanes, least tern eggs in 28 nests are 
authorized for relocation to adjacent protect~d areas by Ms. Elizabeth Copper and sub
permitted biological monitors or biologists that have been approved and permitted by the 
Service. We anticipate a success rate of 90 percent for nests that are relocated. 

Westet snowy plover: . 

1. /We anticipate up to five nests (5) or fifteen (15) snowy plover eggs and/or chicks may be 
I taken in the form of death, injury, or harassment associated with the proposed Naval 
itraining operations and activities associated with biological monitoring. 

2. We anticipate up to nineteen pairs (38) adult snowy plovers may be taken in the form of 
harassment as a result of military training attivities. 

3. Based on past abundance and distribution, we anticipate that up to six (6) nests or 
eighteen (18) snowy plover eggs may be rel09ated by Ms. Elizabeth Copper and sub-

: permitted biological monitors or biologists :approved and permitted by the Service if the 
. eggs are found within beach lanes Yellow 1, Yellow 2, Red 1, Red 2, Green 2, Blue 1, 
Alpha Area, the footprint of any of the two beach crossing lanes located on the ocean 
front of NAB, or the one beach crossing lane located at South Delta Beach. 

Reaso,able and Prudent Measures 

I 

The s~rvice believes that the following reasonable and prudent measures are necessary and 
appro riate to minimize the impact of incidental take anticipated in this biological opinion on 
least t rn and snowy plover. . . 

I 
1. Unavoidable project impacts will be offset by the implementation of the Conservation 

Measures, subject to modifications described below. to increase the measures' 
effectiveness in avoiding and minimizing impacts of incidental take. 
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2. IManagement and protection will be provided at the NASNI, NAB, and NRRF least tern 
! and snowy plover nesting colonies. ' 

Terms land Conditions 
1 ! 
I , i 

To be xempt from the prohibitions of section 9 of the Endangered Species Act, the Navy must 
ensure that their military personnel, including all agehts and contractors anticipated herein, 
compl with the following terms and conditions, wh~ch implement the reasonable and prudent 
measu es described above and outline the requiredreportinglmonitoring requirements. These 
terms, nd conditions are non-discretionary. 

1. • To implement reasonable and prudent measure one, the Navy, including all of their agents 
: and contractors, shall adhere to the following' terms and conditions: 

, The Navy shall implement the Conservation ;M:easures in the "Description of the 
• Proposed Action" above, subject to the foll0'i"ing modifications: 

a. Conservation Measure SSTC 1: Stak:~s that delineate plover nests shall remain in 
place for 7 days post-hatch or as 1011g! as plovers are detected within 15 meters of 
the staked area during monitoring visits to provide refuge from foot/vehicle traffic 
to plover chicks on the beach and t~ protect the nest, in the event of re-use. This 
term and condition modifies the cu:IT~nt proposal for maintaining protective stakes 
for 7 days post-hatch. ' 

, 
i 

• b. Conservation Measure SSTC 3: At:~AB and NRRF, the Navy shall manage 
predators to protect all areas where: snowy plovers are found on ocean and bayside 
beaches. This term and condition rhqdifies the current proposal whereby predator 
management would not be conduct~d on beach lanes Yellow 1, Yellow 2, Red 1, 
Red 2, Green 1, Green 2, Blue 1, a~d:Blue 2. This term and condition is prudent, 
given the high levels of predation observed in 2003 and the distribution of plovers 
on these beaches. This tenn and c~n~tion is reasonable, given that additional 
predator management: (1) would be conducted in a manner that avoids conflict 
with military training activities; and (2) would not increase the cost of the predator 
management program in 2004 (Turplan, pers. comm. 2004). 

c. Conservation Measure SSTC 6: Ina~dition to NAB, the Navy shall have the 
biological monitors for the NASNl' "MAT" site, and the ocean beach areas of 
NASNI and NRRF, determine if predatory ants are a problem to least terns and 
snowy plovers at these nesting locatipns. If it is determined that predation to 
chicks or eggs from ants is occurriJ:ig:, the Navy and Service shall meet to discuss 
potential remedies. 
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id. Conservation Measure SSTC 7: If n:~sts are moved as directed in Conservation , r r 

Measure 7, the Navy shall move nes~ito the closest protected area. Nests shall be 
moved in a manner that maximizes the potential for success and shall be protected 
during the move. All least temnest~ ~elocated shall be documented as part of the 
weekly report submitted to the Carl~bad Fish and Wildlife Office. The report 
shall include the fol1owi~g infonna~op: (a) date the nest. was moved, (b) number 
of eggs moved, (c) 10catlOn of the l110yed nest, and (d) distance the nest was 
moved. An interim report shall be ~u~mitted to the Service by June 30, 2004, 
which provides information concenltng the outcome/success of relocation efforts. 

I ' 

e. Conservation Measure SSTC 9: Thb Navy shall prohibit the intentional removal 
of kelp, other marine vegetation, orismall pieces of driftwood from the Pacific 
Ocean beaches at NAB or NRRF. I : 

I: i 
f. Conservation Measure SSTC 15: 1jh~ Navy shall contact the Service and report 

the circumstance that necessitates ~oyement of any plover nest (as an alternative 
to the protection identified in Cons~~ation Measure SSTC 1). This will be done 
with submittal of the Navy's weekly ~eports to the Service. If relocation is 
necessary, nests moved shall be rel<!jc~ted the shortest distance possible into 
suitable habitat within the boundari~s! of NAB to increase the chances for nest 

g. 

h. 

1. 

i : success. i ' 
'1. 
r 

I i 
"I : 

Conservation Measure NASN14: To; assure that raking avoids scrapes, the Navy 
I,. , 

shall mark the area where raking wQu1d1would not be conducted, and mark plover 
nest scrapes that are constructed in .~~ area in which raking would be conducted. 
Based on the proposed action, only:a :small portion of the NASNI beach is 
proposed for raking, however no iridibtion is given on how this area would be 
marked. Plover scrapes that are deie9ted within the area proposed for raking need 
to be marked to assure that they ar~' a~oided, as proposed. 

;. ! 

: ~ i 

Conservation Measure NASNI 7: ~t~es that delineate plover nests shall remain 
in place for 7 days post hatch or as:lopg as plovers are observed within 15 meters 
of the staked area to provide refug~;ftom foot/vehicle traffic to plover chicks on 
the beach and to provide protection: t9 the nest, in the event of re-use. 

'I. \ 

:! : 

Conservation Measure NASNI 8: r~e Navy shall contact the Service and report 
the circumstance that necessitates rrtovement of any plover nest. This will be 
done with submittal of the Nav,y' s w~ekly reports to the Service. If relocation is 
necessary, nests moved shall be re~~~ated the shortest distance possible into 
suitable habitat within the boundacle~ of NAB to increase the chances for nest . ! 
success. i [ 

,. 

To implement reasonable and prudentmeJ~tire two, the Navy,. including all of their 
agents and contractors, shall adhere to the}'dUowing tenus and conditions: 

',. 
t.! 
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1

12.1 The Navy shall ensure that biological ~dnitors look for and document the location 
of least tern or snowy plover nests and eggsiPfor to military training exercises 
Icommencing in beach lanes Red 1, Red 2, Green 2, and Blue 1 at NAB, and the ocean 

I
beaCh of NASNI and NRRF. This moniton.·n~ effort shall be repeated once the military 

itraining event has concluded. •• I 
12.2 The Navy shall ensure effective commu~ication and coordination between the 
biological monitors, Natural Resources Coriluliance Program Manager, and the Naval 
Beach Group 1 Scheduling Officer. The Nat+al Resources Compliance Program 
Manager shall instruct the military troops ~h([) schedule training operations that: (1) blue 
flexi-stakes or cones denote boundaries of rie~ts or protected nesting areas for least terns 
and snowy plovers; (2) the presence of tongu~ depressors within beach lanes YeHow 1, 
Yellow 2, Red 1, Red 2, Green 2, and BlueJ bark the location of least tern nests; (3) 
movement of troops and vehicles at NAB al:-e[restricted to beach training lanes Red 1, Red 
2, Green 2, Blue 1, Alpha Area, and the de&i~ated beach crossing lanes, and (4) take of 
least terns and snowy plovers at NASNI, N?\B, and NRRF shall be avoided to the extent 

: consistent with effective training. For many training operations (e.g., physical fitness 
dri11s--630 operations in a six month period), I avoidance of nests may be compatible 
without confounding training operations. 

2.3 A line of 3-foot tall blue markers app~9Jfimately 10 to 15 feet apart shall be laid 35 
feet landward from the mean high tide line Ja~ Green 1 to delineate the boundaries of the 

, corridor that military troops, large vehicles:: Jnd heavy equipment can use when operating 
in the Alpha Area of the ocean training be~ch at NAB. 

i :' I 
.~.4 The ~~gress/egress road that parallel.s ~ghway 75 shall be s~gned eve~ 500 fee~ to 
mform IDlhtary troops of the need to aVOld!'areas marked that deSIgnate nestmg locatIOns 
of snowy plovers or least terns on the beach . 

. 2.5 The Navy shall replace the missing si~~ in the beach dune area at NRRF with a sign 
including the following infonnation: "End~m~ered and Threatened Species Nesting 

i Occurs on these Beaches from 15 March t6 ~5 September Each Y ear/Indi viduals 
I: . 

Disturbing Birds, Nests and/or Eggs are Su;bject to Fines and Imprisonment under 
Provisions of the Endangered Species Act ~£ 1973." 

L 

2.6 Monitors and permitted biologists sh~l deter tern nesting by covering scrapes that 
they can ascertain are definitely tern scrapes and not plover scrapes in YeHow 1 and 2, 
Red 1 and 2, Green 2, and Blue 1. . 

rl.7 The Navy shall implement a comprehe~ ive biological monitoring program that 
!ensures the identificat~on of ~east tern and. Sr~wy plover nesting location~ and the .overall 
!number of adult breeding pans and fledglm~~produced at the NAB nestIng colomes, 
:including North Delta Beach, South Delta Beach, and the ocean beach~ NASNI "MAT" site 

j' . 
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ru/td ocean beach; and NRRF. The Navy shaU':p pare reports for the Service at a minimum 
ot twice a month. In addition, the monitoring:r~sultS shall be submitted to the Service 

hen a draft report for 2004 least tern and snoJy plover breeding season is received by the 
avy. The biological monitors shall also includf in their report: (a) an evaluation of the 

e fectiveness of the 30-meter buffer surround~ng each snowy plover nest and the wooden 
sakes or tongue depressors used to mark leas! ~brn nests; (b) when the first adult birds 
a . ve, number and location of nests, number o~ individual nests, estimated number of 

dglings produced, number of relocated nestsJ success of all relocation efforts, level of 
i cidental take associated with training at NABl NASNI, and NRRF, and when discernible 
t e amount and type of predation events that 6c:cur; (c) an evaluation of the success of the 
1 -acre site that was graded and re-contouredjm 2002, the area enhanced by 4,560 cubic 
y ds of sand in 2003, and the area enhanced with 2000 cubic yards of sand in 2004 at 

outh Delta Beach, along with other conservatfn measures being implemented by the 
1'i"avy; Cd) when possible, any observations of::captive-reared fledglings in the wild, 
e~pecially as relating to the condition and sUry+al of these birds (e.g., data on the 
i~teraction of fledglings with wild least terns;: fpraging behavior of captive birds compared 
t~ wild birds, mortality and cause of death otc~ptive birds when it can be determined, and 
l~cations where captive-reared least terns areio~served); and (e) the interactions of gull
~illed terns and peregrine falcons with least *rh and snowy plover nesting colonies. 

l.s The Navy shall send written information!:J military personnel and their families in 
'litary housing adjacent to NAB ocean beaGhbs advising them of the nesting season and 
e presence of least terns and snowy plovers;. ~he Navy will also distribute educational 
aterials at NAB and NASNI Morale, Welf4"9 and Recreatio~ fa~i1itie~ to inform users of 

t e presence of least terns and snowy plover~:, and how to aVOId disturbmg nests. 

1.9 The Navy shall assure that the fence thai Lparates NASNI from "Dog Beach" in 
¢oronado prevents ingress of dogs or unaut~pJized pedestrians onto the NASNI beach to 
improve the potential for nesting plovers at thd southeastern end of the NASNI beach. 

l.lO The Navy shall prohibit recreational eJoL training-related) foot traffic at the 
*orthwestern end of the NASNI beach (appr¢a,bhing Zuniga) during the breeding season, 
and shall post signs to this effect. 1 I 

:; I 
The Se ! ice believes that no more than the anticipa~e4 incidental take for least terns and snowy 
plovers dentified above will result from the propos¢1 action. The reasonable and prudent 
measur s, with the implementing terms and conditiQn~, are designed to minimize the impact of 
inciden I take that might otherwise result from the p~oposed action. If, during the course of the 
action, is level of incidental take is exceeded, sucq incidental take represents new information 
requiri re-initiation of consultation and review of:ille reasonable and prudent measures 
provide . The Navy must immediately provide an ~x~lanation of the causes of the taking and 
review ith the Service the need for possible mOdifl,Cl

1 

tion of the reasonable and prudent 
measur s. : 

i 
j; 

If 50 p cent of the anticipated take to least terns ori:s owy plovers is reached, we recommend that 
the S~ice and the Navy meet to discuss the poten~a for reaching the incidental take limits set in 

! ;, I 
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this biol~~cal opinion. Such a meeting would help tie uce the potential for disruption to training 
that coulr occur should the incidental take limits be t,e ched. 

CONSEtVATIONRECOlVIMENDATIONS Ii l 
section! (a)(1) ofthe Act di~ects Federal age~cies tQ,~ 'lize their autho~ties to further the 
purpose of the Act by carrymg out conservatIOn pro~s for the benefIt of endangered and 
t~e~te~ d speci~s. Conservation recornmendations.~f dis~retionary.agency ~~tivities.to 
DlllllDllZ or aV01d adverse effects of a proposed actlpn on hsted specIes or concal habitat, to help 
implem nt recovery plans, or to develop information. 

1. 

2. 

3. 

4. 

5. 

iDuring site preparation on North and South;qelta Beach and prior to grading or herbicide 
luse, the locations of two sensitive plants; coastal woolly-heads (Nemacaulis denudata) 
I,and Nuttall's lotus (Lotus nuttallianus), shoui be marked to ensure that potential impacts 
Ito these two rare species are minimized to th greatest extent practicable. During site 
Ipreparation at NASNI, potential impacts to N ttall's lotus also should be minimized. 

i To promote alternative tern and plover nestin~ habitat outside the beach lanes used for 
: training and NRRF, the Navy should begin ',a rl rogram of ice plant eradication to restore 
natural dune plant communities." 

The Navy should remove ice plant from th~~~ack dune areas of Orange 1, Orange 2, Blue 
, 2, and Green 1 to facilitate nesting in these"eas, which are protected from human 
; disturbances. : I 

:' I 
;: I 

! The Navy should maximize training evolu~o~s on training beaches between February 15 
, and April 15 each season in order to encow;age terns to nest outside of these training 
areas. ;; I 

, The Navy should work cooperatively with thl Service and other wildlife agencies and 
: land owners in San Diego to develop a reglb~al, coordinated conservation strategy or the 
California least tern and the western snowy dlover. Conservation goals for number of 
colonies to be protected over time, populat:1oh levels, productivity targets, and other 
management parameters needed for recoveb'1 planning in and around San Diego Bay. 

~IATION NOTICE II 
This cbncludes formal consultation on the Military Training Operations on the Silver Strand 
N avallFacilities. As provided in 50 CPR §402.16,' r~initiation of formal consultation is required 
wherejdiscretionary Federal agency involvement qr tontrol over the action has been retained (or 
is au orized by law) and if: (1) the amount or exte~k of incidental if exceeded; (2) new 
info ation reveals effects of the proposed action:t at may affect listed species or critical habitat 
in a ner or to an extent not considered in this 0 'nion; (3) the agency action is subsequently 

ed in a manner that causes an effect to liste~ fpecies or critical habitat that was not 
ered in this opinion; or (4) a new species is[li~ted or critical habitat is designated that may 

1, 
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be affeJed by the proposed action. In instances whir~ the amount or .extent of incidental take is 
exceedt, any operatIOns causmg such take must ce~sr pending reInItIatIon. 

If you hhve any questions regarding this biological ~tnion, please contact Sandy Vissman of this 

office -j (760) 431-9440 extension 274. II 

Enclos4e 

Sin~~elY, J: ~ 
.. ~., 

~ . 

herese 0 'RoUrke 
Assistant Fiel~ Supervisor 
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En4t0sure 

RE~PONSE TO COMMENTS ON DRAFT BIO OGICAL OPINION 

W i appreciate the comments that you have pro vi: ed on the draft Biological Opinion 
S-SDG-34S2.2 distributed to you on June 23, 2004. We received your comments on 

Jul 12,2004. We have incorporated, where app opriate, comments from your staff 
reg ding the draft in the final Opinion. You will otice that where necessary for policy, 
leg I, or biological reasons, not all of your comm nts and recommendations have been 

1 

rporated in our final opinion. The list below ollows the same format provided in the 
25, 2004, comments included as Enclosure to your July 12, 2004, correspondence 

e Service. The itemized list below outlines ow each of the comments were 
essed. 

cific Comments 

i 

Pa e 1, Sentence 4: 
W have deleted this sentence as requested; how ver, the Service and the Navy did 
dis uss this issue on May 21, 2004, and Service taff recollects Navy concurrence that to 
ad ess the immediate need of incidental take au orization on NAB, NRRF, and NASNI 
be ches, we would defer consultation on the oth r more lengthy issues until completion 
of n opinion addressing training needs on the aches. 

Pate 2, Paragraph 3, Last Sentence: . 
W 4 have rephrased this sentence in response to 
r~est that the Service refrain from signing the 
co ld be held to discuss terms and conditions. 
Onion. 

ur comment; however, the Navy did 
pinion until a managerial meeting 
is request postponed finalization of the 

Pa$e 3, Paragraph Header: 
W ~ have changed the paragraph header in respo se to your request. 

Pate 3, Paragraph 1, Sentence 1: 
W~ have modified this sentence in response toy ur comment. 

i 

Pa~e 3, Paragraph 1, Sentence 7: 
W f have modified this sentence in response to y ur comment. 

I 

Pa~e 3, Fourth bullet: . 
W+ have modified this bullet in response to you comment. 

i 

pa~e4: 
Wf have modified acronym as suggested. 

pa~e 5: 
W t have clarified this section as suggested. 

! 

~051 
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Pa e 7, Number 16 and Page 8, Number 9. 
W do address the gull-billed tern issue elsewherf in this Opinion, however this section 
re~ rs to conservation measures proposed and no Eonservation measures specific to gull
bil d terns were included in the April 28, 2004, letter because the Navy was not given 
the authorization to address gull-billed terns. In ~sponse to this comment, however, we 
ad ed language in the sections that you have sug,ested that adds a conservation measure 
of ornmitment to address the gull-billed tern isslfe. Please refer to the Status of the 
Sp ,cies and Effects of the Action for further discrssion about gull-billed terns. 

Page 8, Number 6: i 
W~ have changed this acronym in response to your comment. 

I 
Page 10, Paragrah 3: I 
wd could not locate the typographical error to w~ich you refer. 

I 
pa

1
' e 12, First Sentence: ! 

In esponse to your comment, the date of the 198~ MOD and Opinion number were 
inc uded. In response to this comment we remo~ed the sentence referring to luring birds 
aw*y from operational beaches. , 

Pa&e 12, Tables 1 and 2: I 
A sport statement concerning nest numberslPair~ta was added in response to the 
co~ent. I 
Pa e 13: I 
W have added a short discussion of the Califorrlia Least Tern Recovery Plan to the 
Op nion. The 1985 Recovery Plan identifies reprOductive'succeSS, secure breeding 
col ny, and population size criteria to achieve recovery. Based on the extremely low 
rep oductive success and the insufficient numbei! of secure breeding colonies, the 
Cal fomia least tern has I).ot achieved recovery b the standards set in the 1985 plan 
des ite the high population size recorded in 200 . A revision of this recovery plan is in 

I 
pro ress. I 

Page 15. Sentence 2: ! 
Wei added reference to southern California in response to your comment. 

, I 
Pa 15. Paragraph 2, last Section: ,I 

Th references that you have provided are noted, however, we have not rewritten this 
sec ion as suggested but left the section generaL I We have, however, taken into acc~~nt 
the 'nformation that you have provided and have. modified the two Terms and ConditIOns 
tha rely on information concerning nest site re-Jse. 

I 
p:Els-page 18: I 
Co ent noted, and this section has been revised where possible (that said, additional 
u . ting is stiII necessary). I 

I 
i 

I4J 052 



08/09/2004 14 :102 FAX 7604315902 US FISH AND WILDLIFE 

! 

i 
i 

Pael6: ,i 
In sponse to this comment, the Table title was C,hanged to include 2004 infonnation, to 
dat. 

) ! 

Pa&e 17: ' 
Th~ lack of precision associated with window su~veys is already stated. 

: 

l 
Pa e 18, Paragraph 3: 
W appreciate your comments on the draft Western Snowy Plover Recovery Plan and 
wi! make sure that they are taken into account by the lead field office developing this 
~. ' 

We would like to add to this section at a later, date. 

Pa e 24, Paragraph 3, Last Sentence and Page 25', first Sentence: 

3 

W have reviewed the tern distribution as of July 11, 2004, and compared this to the tern 
dis 'bution in 2003. Based on our assessment, it appears that the distribution of terns has 
ch ged little, if at all. In 2003 and in 2004 (after a year without predator management) 
ap oximately 55 percent of the terns nesting at NAB are nesting on the ocean beaches, 

approximately 45 percent of the terns nesting at NAB are nesting on the bayside 
hes. It appears that the lack of predator management conducted in 2003 and 2004 

did not redistribute the birds, but did adversely affect reproductive success. This is 
dis ussed in the Effects section of the BO. 

Ta~le 3. Distribution of Least Terns at NAB: Bayside vs. Beachside 

Ye~ Bayside Nests (%) Beachside Nests Total Nests 
(%.) 

19~9 424 (60) 278 (40) 702 
20( 0 300 (48) 330 (52} 630 
20( 1 352 (43) 462 (57) 814 
20( 2 341 (46) 40:1 (54) 742 
~0(3 501 (45) 629 (55) 1124 
20( ~ (as of July 11) 455 (45) 549 (55) 1004 

Pa e 25, Paragraph 1: 
Ba ed on the comment, it sounds as though the ri.Iarking technique for individual nests is 
too visible from the water and can create an infl~ted impression of constraints. Perhaps 
we hould re-examine the techniques used to mark individual nests and differentiate these 
fro the techniques used to mark larger protecte~ areas. The area of the beach physically 
co strained due to the presence of plovers is extremely small and outside of the 
"c servation lanes" there is no area that would be constrained by least tern presence. If 
vis aI marking techniques create a misconception concerning constraints, we should 
ex lore alternati ves. More importantly, the beach is remaining open for training use 
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du~ng the breeding season with very little constr~int despite the presence of two 
fec1frally listed ground nesting species to allow otilr troops to effectively train. 

I 
Pa e 25, paragraph 2: 
W used information provided by the Navy in a tl;lbular summary of the breeding season 
an the 2003 final predator management report to obtain the number of nests preyed 
up n. Further review prompted by your comment has revealed that the two reports do 
no agree in the number of nests reported, which is not unusual when multiple 
res arch/management groups are working on the same species. Based on the monitoring 
tab lar summary, 157 CLT nests were lost to predators on NAB beaches. Based on the 
pre ator management report, 161 CLT nests were lost to predators on NAB beaches. 
Ba ed on the predator management report, 139 C;LT nests were lost to skunks, cats, 
po~sums, or unidentified mammals on NAB ocean beaches in 2003. Some predators 
we removed in response to multiple predation ~vents on CLT, or in response to 
p ation on one or more WSP nests. It is likely that many of these events could have 
b n avoided if predator removal occurred as a preventive measure rather than as a 
res onse to predation. Since the CLT relative distribution between the beachside and 
ba side beaches did not change from 2003 to mid-2004, it appears that the lack of 
pre ator management adversely affected the temireproductive success without 
ac mplishing the Navy's goal of deterring terns-from using the oceanside beaches. 

Pa e 26, Paragraph 1: 
W have reviewed the tern distribution as of July 11, 2004, and compared this to the tern 
dis ribution in 2003. Based on our assessment, ii appears that the distribution of terns has 
ch ged little since 2002 and 2003. As seen in 2003, approximately 55 percent of the 
te s nesting at NAB are nesting on the ocean beaches, and approximately 45 percent of 
the terns nesting at NAB are nesting on the bayside beaches. It appears that the lack of 
pre ator management conducted in 2003 did not .redistribute the birds, but did adversely 
aft; ct reproductive success. This is discussed in the Effects section of the BO. 

Ta~le 3. Distribution of Least Terns at NAB: Bayside vs. Beachside 

Ye$r Bayside Nests (%) Beachside Nests Total Nests 
(%) 

19S9 424 (60) 278 (4;0) 702 
20(0 300 (48) 330 (52) 630 
20(1 352 (43) 462 (5~7) 814 
20(2 341 (46) 401 (54) 742 
20(3 501 (45) 623 (55) 1124 
20(4 (as of July 455 (45) 549 (55) 1004 
11)1 

Li~. wise, the distribution of nests on the ocean-side beaches at NAB has changed little in 
rec nt years. Since 2000, approximately 25 perQent of the least terns nesting on SSTC 
oce n beaches each year have nested in lanes proposed for training in 2004 (Yellow 1 & 
2, ed 1 & 2, Green 2, Blue 1), and 7S percent of the least terns nesting on SSTC ocean 
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bea hes have nested in lanes proposed for protection (Green 1, Blue 2, Orange 1 & 2). In 
20 • 76 percent of the least terns that nested on NAB and SSTC ocean beaches nested in 
are s now proposed for conservation; in 2001, 75 percent nested in areas now proposed 
for onservation; in 2002, 79 percent nested in areas now proposed for conservation; in 
20 3, 75 percent in areas now proposed for conservation, and once again in 2004, to date, 
ap oximately 75 percent of the birds nesting on the beach nested in areas now proposed 
for onservation. 

! 
Pa~e 26, paragraph 2: Wi added language to modify our typographical·error as recommended. 

Pa e 26, Paragraph 2, Sentence 3: 
Th ugh this issue warrants further discussion, we ryave modified the terms and conditions 
ass ciated with plover staking to take into account the information that you have 
pc ided. We do know that in some instances plovers reuse nests, or nest very close to 
piously used nests. We need to further compile and evaluate such data. 

Pa e 27, Paragraph 4. 
Al ough there have been 24 nests so far this season, we need to know a pair estimate 
as ciated with this number of nests to incorporate the information into this section. 

Pa e 28, Paragraph 3: 
Th s is mentioned in this section. 

Pa~e 28, Paragraph 4: 
W~ added language to address this issue. 

pate 29, Paragraph 4: 
W would like to work with you to minimize impacts to training while allowing for 
co. tinued persistence of these listed species. 

Pa e 30, Number 3: 
T language in the Opinion recognizes that the markers are not intended to afford 
pc tection. 

P e 31, Number 9: 
Y ur comment is noted, however, we did not mbdify language in the opinion. We would 
li to examine this further with you after the 2004 breeding season data are available. 
H w much of the increase in nest numbers observed in 2003 was due to renesting 
as ociated with failed nest attempts? 

P e 33, T&C La and Page 35, T&C l.i: 
In response to your comments, we have modified these tenns and conditions. 
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Pa e 34, T&C l.b: 
W do not agree with your comment pertaining t~ predator control and consistency with 
th proposed action. Predator management is consistent with the proposed action and is 
air ady part of the proposed action. This term and condition allows for more effective 
pc dator control activities that would likely benefit terns and plovers on both the 
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oc anside and bayside beaches of NAB. The training lanes are not discrete beaches, but 
ar one long stretch of beach and the bayside Delta beaches are in close proximity to the 
oc an. Both mammalian and avian predators can move freely (although mammals need 
to ross one road) between the different areas. The tenn and condition represents a minor 
ch nge as defined under 50 CPR 402 and would help reduce the impacts of incidental 
ta e associated with military training by offsetting some of the training-related losses 
wi h successful nests that might otherwise have been lost to predators. Predator control 
ha been conducted on NAB oceanside beaches since 1994. The breeding season 2003 
re resented a one-year hiatus from predator man~gement that based on our analysis, did 
n result in modified tern distribution, but did result in significant nest losses to 
m alian predators. Navy data indicate that between 157 and 161 least tern nests were 
10 t to predators on NAB ocean beaches in 2003 yet the relative distribution of least terns 
di not change when comparing the bayside to the oceanside, or when comparing the 
n ber of nests in training lanes vs. conservatio'n lanes. 

It is our opinion that predator management is neCessary to minimize the impacts of 
in idental take associated with training activities. We recognize the significant 
c tributions of Navy management in the impr~ved status of the California least tern and 
w nt to work with the Navy to identify mechanisms to reduce constraints to training; 
h wever, we do not share a vision of allowing nest losses that are not attributable to 
tr ·ning needs. To intentionally attempt to restrict the range of endangered species in the 
fa e of existing limitations on available habitat ~nd to allow otherwise avoidable nest 
10 ses is not within the spirit or the intent of theiEndangered Species Act. Our intent 
th ough the consultation process is to (1) facilitate the necessary Federal actions, (2) 
p it unavoidable incidental take, and (3) minimize the impacts of incidental take on the 
Ii ted species. We would like to continue to wQrkwith you to accomplish these goals: 

e envision continued long-tenn conservation -of some portion of the NAB beach to 
o set reduced habitat suitability associated with beach training, and we envision that 
bach training may also be compatible at some.Ievel. with continued presence of least 
te, s and western snowy plovers. 

S
ge 34, T&C I.e: · 
response to your comment, we have removed this term and condition, as it is already 

a dressed in term and condition 2.2(4). ' 

P~ge 34, T &C l.g: ' 
I~ response to your comment, we added language to the term and condition that indicates 
t~s reporting would be done as part of the w~k1y reporting effort. 
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Pa e 35, T&C l.h: 
T is term and condition is necessary to better identify and clarify the area in which 
ra . ng would/would not take place, and to allow Jar the avoidance of scrapes within areas 
were raking would take place. The proposed action contains a provision that indicates 
th Navy would avoid scrapes, however, no mechanism for seeing and thereby avoiding 
s apes is identified. The comment provided indicates that the area where raking is not 

'ng place is currently marked. Does this refer to the 0.5 acre circle of stakes that 
d lineate the small area that is protected from foot traffic on the NASNI beach? If so, we 
f omrnend that a much larger area should remain unraked to assure that prey resources 
f r plovers remain available on the NASNI beath. In response to the comment, we have 

odified the language pertaining to marking toi recognize that the area where raking is 
ot to take place could be marked rather that the area where raking would not take place. 
e would like to work with you further to identify and map the area of the beach 

roposed for raking. 

age 36, T&C 2.5: 
e have retained the language in this term and condition, The sign addressed in this 

erm and condition may be installed in addition to signs required to legally address 
~respass issues. 

/Page 37, T&C 2.9: 
I 

lIn response to your comment, we have modified the language of this term and condition 
!but assured that it still reflects the need for exclusion of dogs (that may overflow from 
I Dog Beach) at this end of the NASNI beach. : During a site visit conducted in March 
i 2004, Service staff noted that this fence appeared to have a space at the base of the fence 
i that would allow dogs to get under the fence: We have not revisited the site since March 
I 2004 to verify this observation. If there is no way for dogs to get under or around the 
; fence in its current condition, then the Navy may already be implementing this term and 

condition. 

Page 37, T&C 2.10: 
We do not completely understand the comment, but have retained the requirement for 
signage at the northwestern end of the NASNI beach. Safety may also be an issue in this 
area, but this term and condition is intended. to reduce the impacts of incidental take by 
reducing foot traffic on the beach in an area where birds attempt to nest. 
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COMMANDER NAVY REGION SOUTHWEST 
937 NO. HARBOR DRIVE 

SAN DIEGO, CA 92132-0058 
 

U.S. ARMY CORPS OF ENGINEERS, LOS ANGELES DISTRICT 
915 WILSHIRE BLVD 

LOS ANGELES, CA 90017 
 

NOAA FISHERIES, SOUTHWEST REGION 
501 OCEAN BLVD, SUITE 4200 

LONG BEACH, CA 90802 
 

First Party  CNRSW 
Party References  5000 
Block  N00242-080624-X42-MOA 

 
 MITIGATION BANKING INSTRUMENT 
 BETWEEN 

COMMANDER, NAVY REGION SOUTHWEST 
AND 

UNITED STATES ARMY CORPS OF ENGINEERS, LOS ANGELES DISTRICT 
AND 

NATIONAL ATMOSPHERIC ADMINISTRATION 
 NATIONAL MARINE FISHERIES SERVICE 

CONCERNING THE  
SAN DIEGO BAY EELGRASS MITIGATION BANK 

 
 
 This Banking Instrument (“BI”) dated this 2nd day of July, 2008, is made by 
and among the Commander, Navy Region Southwest (“Navy” or “Bank Sponsor”), the 
Los Angeles District of the U.S. Army Corps of Engineers (“USACE”), and the 
National Oceanic Atmospheric Administration National Marine Fisheries Service 
(“NOAA Fisheries”). The USACE and NOAA comprise and are referred to jointly as 
the “Resource Agencies.” The Navy and the Resource Agencies are hereinafter referred 
to jointly as the “Parties”.  This BI sets forth the agreement of the Parties regarding the 
establishment, use, operation and maintenance of the Navy Region Southwest San 
Diego Bay Eelgrass Mitigation Bank (the “Bank”). 
 

 RECITALS 
 
A. The Bank Sponsor is the entity responsible for establishing and operating the Bank. 

B. The Navy, as Bank Sponsor and Property Owner, desires to create a Bank over 4.38 
hectares (10.82 acres) of real property, located in San Diego Bay, County of San 
Diego, State of California (the “Bank Property”).  The Bank Property is generally 
shown in the Commander, Navy Region Southwest Eelgrass Mitigation Bank 
Management Plan for San Diego Bay (the “Plan”) (Exhibit A). 

C. USACE has jurisdiction over Waters of the U.S. pursuant to the Clean Water Act, 33 
USC § 1251 et seq.  

D. NOAA Fisheries, an agency within the U.S. Department of Commerce, has 
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jurisdiction over the conservation, protection, restoration and management of fish 
and the habitat necessary for biologically sustainable populations of these species 
within the U.S. pursuant to the federal Endangered Species Act, 16 U.S.C. § 1531, et 
seq., the Fish and Wildlife Coordination Act, 16 U.S.C. §§ 661-666c, the Fish and 
Wildlife Act of 1956, 16 U.S.C. § 742(f), et seq., Magnuson-Stevens Fishery 
Conservation and Management Act, 16 U.S.C. § 1801 et seq., and other provisions 
of federal law. 

E. The Resource Agencies, United States Fish and Wildlife Service, and the California 
Department of Fish and Game comprise and are referred to jointly as the Mitigation 
Bank Review Team (“MBRT”), an interagency group which oversees the 
establishment, use, operation, and maintenance of the Bank. 

F. The goals and objectives for the Bank are set forth in the Plan (Exhibit A) attached 
hereto. 

G. The USACE allowed 0.17 Credits to be Transferred in advance of the Bank 
Establishment Date described herein. 

AGREEMENT 
 

NOW, THEREFORE, in consideration of the foregoing Recitals and other good and 
valuable consideration, the receipt and sufficiency of which is hereby acknowledged, the 
Parties hereby agree as follows: 

 

Section I. Purpose and Authorities 

A. Purpose 

The purpose of this BI is to establish guidelines and responsibilities for the establishment, 
use, operation, and monitoring of the Bank to compensate for unavoidable impacts to 
eelgrass habitat (Zostera marina), a special aquatic site defined at 40 C.F.R. § 230.43.  The 
Bank Sponsor has Created and will monitor the eelgrass habitat in accordance with this BI 
and its Exhibits.  

B. Authorities 

The establishment and use of the Bank for off-site compensatory mitigation is governed by 
one or more of the following statutes, regulations, policies, and guidelines: 
 

1. Clean Water Act (33 U.S.C. § 1251 et seq.);  

2. Rivers and Harbors Act (33 U.S.C. § 403); 

3. Fish and Wildlife Coordination Act (16 U.S.C. § 661 et seq.); 

4. Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C.    
§ 1801 et seq.) 

5. Regulatory Programs of the U.S. Army Corps of Engineers, Final Rule (33 
CFR Parts 320-331); 
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6. Guidelines for Specification of Disposal Sites for Dredged and Fill Material 
(40 CFR Part 230); 

7. Memorandum of Agreement between the Environmental Protection Agency 
and the Department of the Army concerning the Determination of Mitigation 
Under the Clean Water Act, § 404(b)(1) Guidelines (February 6, 1990); 

8. Federal Guidance for the Establishment, Use and Operation of Mitigation 
Banks (60 Fed. Reg. 58605 et seq. (November 28, 1995));  

9. Regulatory Guidance Letter 02-2, dated December 24, 2002, titled “Guidance 
on Compensatory Mitigation Projects for Aquatic Resource Impacts Under 
the Corps Regulatory Program Pursuant to § 404 of the Clean Water Act and 
§ 10 of the Rivers and Harbors Act of 1899”. 

 
Section II.  Definitions 
 
The initially-capitalized terms used and not defined elsewhere in this BI are defined as set 
forth below. 

 
1. “Bank Establishment Date” is the date determined pursuant to Section V, when the 

Bank is considered established and Transfer of Credits may begin. 
 

2. “Catastrophic Event” shall mean an unforeseen event, such as the impact of a vehicle 
or falling aircraft, which has a material and detrimental impact on the Bank, and over 
which the Bank Sponsor has no control. 

 
3. “Creation” means the establishment of a target habitat in an area where it does not 

exist, nor has the potential to exist under normal circumstances. 
 

4. "Credit" is a unit of measure representing the accrual or attainment of aquatic 
functions at the Bank. One Credit is equivalent to one hectare.  

 
5. “Credit Release” means an action by the MBRT to make specified Credits available 

for Transfer pursuant to this BI. 
 

6. “Eelgrass Mitigation Bank Ledger and Asset Report (Ledger)” means an accounting 
system that documents the Transfer of Credits. 

 
7. “Force Majeure” shall mean war, insurrection, riot or other civil disorder, flood, 

earthquake, fire, disease, governmental restriction or the failure by any governmental 
agency to issue any requisite permit or authority, or any injunction or other 
enforceable order of any court of competent jurisdiction, which has a material and 
detrimental impact on the Bank and over which the Bank Sponsor has no control; 
provided, however, that (i) a riot or other civil disorder shall constitute an event of 
Force Majeure only if the event has broad regional impacts and is not endemic to the 
Bank and its immediate locale; (ii) a flood shall be considered an event of Force 
Majeure only if it is greater than a presently projected 100-year flood, where "flood" 
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refers to a runoff event; (iii) an earthquake shall constitute an event of Force Majeure 
only if the ground motion it generates at the Bank is greater than that presently 
projected from an earthquake with a return period of 475 years; (iv) disease shall 
constitute an event of Force Majeure only if such event has broad regional impact 
and is not endemic to the Bank and its immediate locale; and (v) governmental 
restriction or the failure by any governmental agency to issue any requisite permit or 
authority, or any injunction or other enforceable order of any court of competent 
jurisdiction shall not constitute an event of Force Majeure unless there is no other 
feasible means of Remedial Action.  

 
8. “Long-term Monitoring Period” means the period beginning upon the Bank 

Establishment Date and continuing until Bank closure, during which the Bank 
Property is to be monitored pursuant to the Plan. 

 
9. “Success Criteria” means the minimum standards set forth in the SCEMP to define 

the successful development of eelgrass habitat. 
 
10. “Remedial Action” means any corrective measures which the Bank Sponsor is 

required to take prior to Bank closure to ameliorate any injury or adverse impact to 
the Bank Property.  

 
11. “San Diego Bay Eco-regions” means segments of San Diego Bay that exhibit unique 

environmental characteristics useful in characterizing ecological communities and 
are defined as distinct regions within the bay.   

 
12. “Service Area” means the geographic area(s) within which impacts to eelgrass 

habitat that occur may be mitigated or compensated through the application of 
Credits from the Bank.  

 
13. “Southern California Eelgrass Mitigation Policy (SCEMP)” is defined in the Plan.     
 
14. “Transfer” means the use, sale, or conveyance of Credits by the Bank Sponsor. 
 
15. “Unlawful Act” shall mean the unlawful act of any person or entity other than the 

Bank Sponsor and shall include an event or series of events, such as the intentional 
dumping within the Bank, or any connected watercourse, of any Hazardous 
Substance, or the discharge of such a substance in violation of a statute, ordinance, 
regulation or permit, which event or series of events has a material and detrimental 
impact on the Bank.  

 
16. “Waters of the U.S.” means all waters and wetlands over which the USACE and the 

USEPA is granted jurisdiction in the Clean Water Act, 33 U.S.C. § 1251, et seq. 
(2006), and the River and Harbor Act, 33 U.S.C. § 401, et seq. (2006).  This 
definition encompasses both the term “waters of the United States” as defined in 
33 C.F.R. Part 328 (2006) and “navigable waters” as defined in 33 C.F.R. Part 329 
(2006). 
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Section III.  Stipulations 
 
A.  Baseline Condition 

 
The Bank consists of five sites located in the North and South – Central Eco-regions of San 
Diego Bay.  Each of the sites is referred to as Navy Eelgrass Mitigation Sites (NEMS) 1, 2, 
4, 5 and 6. The sites consist of eelgrass habitat Created in excess of regulatory requirements 
at specific mitigation site(s) associated with a Navy project.  The Navy has completed the 
five-year monitoring period and all five sites have met the Success Criteria.  NEMS 1, 2, 4, 
and 6 involved filling deeper mud-bottom bay areas to gain suitable elevations to support 
eelgrass habitat.  At NEMS 5, uplands were excavated to create suitable elevations to 
support eelgrass habitat.  NEMS 2 and 5 occur in the North and North-Central Eco-regions 
of the bay.  These Eco-regions are typified by clearer water, a higher degree of tidal 
flushing, and species more representative of the open ocean.  Eelgrass in this area can grow 
to a depth of 22 feet mean lower low water (MLLW) and turions can exceed 2 meters in 
length.  NEMS 1, 4 and 6 occur in the South Eco-region of the bay, which consists of 
warmer water with significantly less clarity than the North Bay.  Eelgrass in this Eco-region 
will typically not grow below 6 feet MLLW and turion length is approximately 1 meter. 
More detailed descriptions of these sites are provided in the Plan (Exhibit A).  

 
B. Disclaimer 
 
This BI does not in any manner limit, increase, or otherwise modify the legal authorities, 
powers or jurisdiction of any of the Parties, but is, instead, an implementation of such 
authorities, powers, and jurisdiction. Its terms, except those set out at Section VIII. D. (Bank 
Closure Plan), do not apply beyond the date that the Bank is closed. 
 
C. Exhibits 

The following Exhibits are attachments incorporated by reference into this BI:  
 

1.  “Exhibit A” - Plan 

2.  “Exhibit B” – Ledger    

3.  “Exhibit C” – SCEMP 

4. “Exhibit “D” – San Diego Bay Eelgrass Permanent Transects 

 

Section IV. Bank Evaluation and Development 

A. Bank Site Assessment by the MBRT 

Representatives of the MBRT have inspected and evaluated the Bank Property, and have 
agreed upon the assignment of Credits set forth in the Plan (Exhibit A) and Ledger (Exhibit 
B). 
 
B. Bank Sponsor's Responsibility for Bank Development 

All five of the NEMS have already been Created and monitored for five (5) years by the 
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Navy.  The Resource Agencies agree all five NEMS’ have met the Success Criteria as set 
forth in the SCEMP (Exhibit C).  The Plan and Ledger includes monitoring each NEMS 
using permanent transects to account for any natural changes or fluctuations in bed width or 
density (Exhibit D).   
 
Section V. Bank Establishment Date 

The Bank Establishment Date will occur and additional Transfer of Credits may begin when 
the BI has been fully executed by all of the Parties. Within 30 days of the Bank 
Establishment Date, the Bank Sponsor shall provide an electronic copy of the final, signed 
BI including all of its Exhibits, to each member of the MBRT. 

Section VI.  Financial Assurances 

As a military entity, the Navy would be required to obtain Congressional Authority to 
acquire a performance bond or other financial security.  Consequently, the MBRT has 
agreed to waive the generally applied financial assurance requirements.   

Section VII. Credit Release 

The USACE allowed 0.17 Credits to be Transferred from NEMS 1 in advance of the Bank 
Establishment Date.  Each additional Credit Release must be approved in writing by the 
USACE. Credits shall be released for Transfer, as described below.  The actual number of 
Credits released shall be determined by the USACE, in consultation with the other MBRT 
agencies.  No additional Credit Transfer shall occur until the applicable Credit Release has 
occurred.  Credits shall be released as follows: 

1. For accounting purposes, the 0.17 Credits the USACE allowed to be Transferred 
from NEMS 1 in advance of the Bank Establishment Date. 

2. 0.17 additional Credits from NEMS 1 upon the Bank Establishment Date.  

Each subsequent Credit Release shall be requested in writing by the Navy and is contingent 
upon the Navy’s submission of the annual report(s) in accordance with Section IX and 
USACE approval, following an MBRT site visit at the appropriate time of year, as 
determined warranted by the MBRT. 

Section VIII: Operation of the Bank 

A. Service Area 

The Service Area of the Bank includes all of San Diego Bay, which is divided into four Eco-
regions.  Impacts to eelgrass occurring in the north or north-central part of San Diego Bay 
may be mitigated through the application of Credits available in those eco-regions, i.e., 
existing Credits available in NEMS 2 and 5 may be used to mitigate future impacts within 
these Eco-regions.  Likewise NEMS 1, 4, and 6 may be applied to mitigate for impacts to 
eelgrass resources occurring in the South-Central and South Eco-regions. 

 

B. Transfer of Credits  

1. Except for the 0.17 Credits the USACE allowed to be Transferred in advance of the 
Bank Establishment Date, additional Transfer of Credits may begin only upon the 
Bank Establishment Date.  Bank Sponsor shall have the exclusive right to determine 



 7

the price for any and all Bank Credits it offers for sale. The minimum Credit unit that 
may be Transferred is 0.01 Credit. 

2. In no case shall the number of Credits Transferred or obligated exceed the total 
number of Credits which have been released for Transfer. 

3. Use of Credits at the Bank to mitigate or compensate impacts to eelgrass habitat 
must be authorized by the USACE, in consultation with the other MBRT members, 
on a case-by-case basis. 

4. Bank Sponsor shall notify all members of the MBRT upon any Credit Transfer in 
accordance with Section IX.B. of this BI. 

5. If the Bank Property is damaged after the Bank Establishment Date, and such 
damage materially impairs the eelgrass habitat values on such damaged Bank 
Property; then the MBRT may, at its discretion, direct Bank Sponsor to suspend the 
Transfer of Credits and/or reduce the number of Credits allocated to the Bank in 
proportion to such damaged area unless and until the Bank Sponsor has reasonably 
restored such damaged area pursuant to a Remedial Action plan approved by the 
MBRT. 

6. Credit modifications due to expansion, restoration or other means that have been 
approved in writing by the MBRT, shall be set forth in an amendment to this BI 
according to Section XII.C below. 

C. Long-term Monitoring  

Upon the Bank Establishment Date and extending until Bank closure, the Bank Sponsor 
shall implement long-term monitoring of the Bank Property according to the Plan (Exhibit 
A).  The Navy and the MBRT members shall meet and confer upon the request of any one of 
them, to consider revisions to the long-term monitoring provisions in the Plan which may be 
necessary or appropriate to better conserve the habitat and conservation values of the Bank 
Property.  During the Long-term Monitoring Period, the Navy shall be responsible for 
submitting annual reports to each member of the MBRT in accordance with Section IX.A. of 
this BI.   
 
D. Bank Closure Plan  

Upon Bank closure, no further credit transfer shall take place and this BI shall lapse and 
become void, its purpose having become irrelevant. Consequently, the relationships and 
obligations established herein shall no longer exist. The NEMs shall be protected as other 
similarly situated aquatic sites under applicable laws.  Currently this means that CNRSW 
will have responsibility for them as set out in the current San Diego Bay Integrated Natural 
Resource Management Plan and its successors, developed in accordance with the Sikes Act 
of 1960 (16 USC sections 670a-670o). 
 
The Bank shall be deemed closed upon occurrence of either: 

1. The last authorized Credit has been Transferred; or  

2. The Navy requests bank closure by written notice to the MBRT and MBRT 



 8

provides written approval of the closure. 

E. Remedial Action  

Upon discovery by any Party of any injury or adverse impact to the Bank’s eelgrass habitat, 
the Party discovering the failure, injury or impact shall notify the other Parties.  The 
Resource Agencies may require the Bank Sponsor to develop and implement a Remedial 
Action plan to correct such condition, as described below.  The annual report required under 
Section IX.A. shall identify and describe any Remedial Action proposed or performed and, 
if the Remedial Action has been completed, evaluate its effectiveness. 
 

1. Within 60 days of the date of written notice from the Resource Agencies, the 
Bank Sponsor shall develop a Remedial Action plan and submit it to the 
Resource Agencies for approval.  The Remedial Action plan must identify and 
describe proposed actions to ameliorate injury or damage to the Bank Property 
and set forth a schedule within which the Bank Sponsor will implement those 
actions.  The Bank Sponsor shall, at Bank Sponsor’s cost, implement the 
necessary and appropriate Remedial Action in accordance with the Remedial 
Action plan approved by the Resource Agencies.  In the event the Bank Sponsor 
fails to submit a Remedial Action plan to the Resource Agencies in accordance 
with this section, the Resource Agencies will notify the Bank Sponsor that the 
Bank Sponsor is in default and may identify Remedial Action the Resource 
Agencies deem necessary.  If (a) the Bank Sponsor fails to develop a Remedial 
Action plan or to implement Remedial Action identified by the Resource 
Agencies, in accordance with this section, or (b) conditions have not improved or 
continue to deteriorate two years after the date that the Resource Agencies 
approved a Remedial Action plan or notified Bank Sponsor of Remedial Actions 
the Resource Agencies deemed necessary, Bank Sponsor shall immediately cease 
Transfer of Credits.  The Resource Agencies will determine what Remedial 
Action is necessary to correct the Credit deficit, and Bank Sponsor shall 
implement such Remedial Action, in accordance with this Section.  

2. If the MBRT determines that the Bank is operating at a Credit deficit (i.e., that 
Credit Transfers made exceeds the Credits authorized for release, as adjusted in 
accordance with this BI), then the MBRT shall notify the Bank Sponsor.  Upon 
the MBRT giving notice, Bank Sponsor shall immediately cease Transfer of 
Credits.  The MBRT will determine what Remedial Action is necessary to 
correct the Credit deficit, and Bank Sponsor shall implement such Remedial 
Action, in accordance with Section VIII.E.1. 

Section IX: Reporting 

A. Annual Report  

The Navy shall submit an annual report to each member of the MBRT, in hard copy and in 
editable electronic format, within 45 days of completion of each field survey.  The Navy 
shall be responsible for the reporting tasks described below until Bank closure.   The annual 
report shall address the following: 
 

1.  An itemized account of the monitoring conducted during each field survey, 
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including the following: 

i. Site background; 

ii. Survey area; 

iii. Survey methodology; 

iv. Description of prior surveys; 

v. Description of current survey results; and 

vi. Date of field survey. 

2.  Any Remedial Action proposed or performed.  If Remedial Action has been 
completed, the annual report shall also evaluate the effectiveness of that action. 

3. An updated Ledger of all Transfer of Credits since execution of this BI and an 
accounting of remaining Credits. 

B.  Credit Transfer Reporting 

Upon the Transfer of each and every Credit, the Navy will submit to each member of the 
MBRT:  
 

1. A copy of the transfer agreement or instrument; and  

2. An updated Ledger. 

 
Section X: Responsibilities of the Bank Sponsor  

A. Bank Sponsor hereby agrees and covenants that: 

1. It shall not discharge or release to or from the Bank Property, or permit others to 
discharge or release to or from the Bank Property, any material, waste or substance 
designated as hazardous or toxic or as a pollutant or contaminant under any federal, 
state, or local environmental law or regulation (each a “Hazardous Substance”); 
 

2. It shall not grant additional easements, rights of way, or any other property interest 
in the Bank Property without the prior written consent of the USACE, in 
consultation with other members of the MBRT; 
 

3. It shall not construct or install any structure or improvement on, or engage in any 
activity or use of, the Bank Property, including mineral exploration or development, 
excavation, draining, dredging, or other alteration of the Bank Property, that is not 
consistent with and in accordance with this BI and its Exhibits without the prior 
written consent of the MBRT; 
 

4. It shall ensure that the Bank Property is monitored in accordance with this BI and its 
Exhibits; 
 

5. It shall allow, or otherwise provide for, access to the Bank Property by the MBRT, 
as necessary, for the purpose of inspection and compliance monitoring consistent 
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with the terms and conditions of this BI.  
  

B. Reasonably foreseeable technical problems, or unanticipated or increased costs or 
expenses associated with the implementation of actions called for by this BI in and of 
themselves shall not serve as the basis for modifications of this BI or extensions for the 
performance of the requirements of this BI.  

C. An extension of one compliance date based on or related to a single incident shall 
not extend any subsequent compliance dates.  The Bank Sponsor must show cause for any or 
every delayed step or requirement for which an extension is sought. 

 

Section XI: Responsibilities of the Resource Agencies  

A. Resource Agency Oversight 

The Resource Agencies agree to provide appropriate oversight in carrying out provisions of 
this BI.  
 
B. Resource Agency Review 

The Resource Agencies will make a good faith effort to provide comments on the annual 
reports and Remedial Action plans within 60 days from the date of complete submittal.  If 
the Resource Agencies are unable to review Remedial Action plans within the time 
specified, this fact will be reflected in any schedule established for performance of Remedial 
Action and any evaluation of timely performance of Remedial Action by Bank Sponsor. 
 
C. Compliance Inspections 

The Resource Agencies shall conduct compliance inspections as necessary: 
 

1. To verify the Credits then currently available in the Bank; and/or 

2. Recommend Remedial Action as needed; or 

3. For any other purpose determined by the Resource Agencies as necessary to 
assess compliance with this BI.   

Section XII: Other Provisions 

A.  Force Majeure  

1. The Bank Sponsor shall be responsible to monitor the Bank Property and 
perform Remedial Action except for damage or non-compliance caused by 
Catastrophic Events, events of Force Majeure or Unlawful Acts.  In order for 
such exception to apply, the Bank Sponsor shall bear the burden of 
demonstrating all of the following: 

a. That the damage or non-compliance was caused by circumstances 
beyond the control of the Bank Sponsor and/or any person or entity 
under the direction or control of the Bank Sponsor, including its 
employees, agents, contractors and consultants;  



 11

b. That neither the Bank Sponsor nor any person or entity under the 
direction of or controlled by the Bank Sponsor, including its 
employees, agents, contractors and consultants, could have reasonably 
foreseen and prevented such damage or noncompliance; and  

c. The period of damage or noncompliance was a direct result of such 
circumstances.  

2.  In case of occurrence of a Catastrophic Event, event of Force Majeure, or 
Unlawful Act, Bank Sponsor and the MBRT shall meet to discuss the course of 
action in response to such occurrence.  In the meantime, Bank Sponsor shall 
continue to monitor the Bank to the full extent practicable.  

B.   Dispute Resolution 
 

Resolution of disputes about application of this BI shall be in accordance with those stated 
in the Federal Guidance for the Establishment, Use and Operation of Mitigation Banks (60 
F.R. 58605 et seq., November 28, 1995). 

 
C. Amendment and Modification 

 
This BI may be amended or modified only with the written approval of the Parties.  All 
amendments and modifications shall be fully set forth in a separate document signed by all 
of the Parties that shall be appended to this BI. 

D. Termination  

1. The Bank Sponsor may withdraw the entire Bank Property and terminate this 
BI at any time prior to any Credit Transfers. 

2. In the event this BI is terminated or the Bank is closed prior to the Transfer 
of all authorized Credits, any remaining Credits shall be extinguished and 
will no longer be available for Transfer. 

3. NOAA may terminate its participation upon 30 days’ written notice to all 
other Parties. 

4. The USACE may terminate its participation in this BI upon 30 days’ notice 
to the other Parties, on the condition that each of the following has occurred:  

a. Bank Sponsor has breached one or more covenants, terms or 
conditions set forth herein; 

b. Bank Sponsor has received notice of such breach in accordance with 
Section XII.I.; and 

c. Bank Sponsor has failed to cure such breach within 30 days after such 
notice; provided that in the event such breach is curable in the 
judgment of the USACE, but cannot reasonably be cured within such 
30 day period, the USACE shall not terminate this BI so long as Bank 
Sponsor has commenced the cure of such breach and is diligently 
pursuing such cure to completion.   
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E. Controlling Language 

The Parties intend the provisions of this BI and each of the documents incorporated by 
reference in it to be consistent with each other, and for each document to be binding in 
accordance with its terms.  To the fullest extent possible, these documents shall be 
interpreted in a manner that avoids or limits any conflict between or among them.  However, 
if and to the extent that specific language in this BI conflicts with specific language in any 
document that is incorporated into this BI by reference, the specific language within the BI 
shall be controlling.  The captions and headings of this BI are for convenient reference only, 
and shall not define or limit any of its terms or provisions. 
 
F. Entire Agreement 

This BI, and all exhibits, appendices, schedules and agreements referred to in this BI, 
constitute the final, complete and exclusive statement of the terms of the agreement between 
and among the Resource Agencies and the Bank Sponsor pertaining to the Bank, and 
supersede all prior and contemporaneous discussions, negotiations, understandings or 
agreements of the Parties.  No other agreement, statement, or promise made by the Parties, 
or to any employee, officer, or agent of the Parties, which is not contained in this BI, shall 
be binding or valid.  No alteration or variation of this instrument shall be valid or binding 
unless contained in a written amendment in accordance with Section XII.C.  Each of the 
Parties acknowledges that no representation, inducement, promise or agreement, oral or 
otherwise, has been made by any of the other Parties or anyone acting on behalf of any of 
the Parties unless the same has been embodied herein.  
 
G. Reasonableness and Good Faith 

Except as specifically limited elsewhere in this BI, whenever this BI requires Bank Sponsor 
or the Resource Agencies to give its consent or approval to any action on the part of the 
other, such consent or approval shall not be unreasonably withheld or delayed.  If the Bank 
Sponsor or the Resource Agencies disagree with any determination covered by this 
provision and reasonably requests the reasons for that determination, the determining Party 
shall furnish its reasons in writing and in reasonable detail within 30 days following the 
request. 
 
H. Partial Invalidity 

If a court of competent jurisdiction holds any term or provision of this BI to be invalid or 
unenforceable, in whole or in part, for any reason, the validity and enforceability of the 
remaining terms and provisions, or portions of them, shall not be affected unless an essential 
purpose of this BI would be defeated by loss of the invalid or unenforceable provision. 
 
I. Notices 

1. Any notice, demand, approval, request, or other communication permitted or 
required by this BI shall be in writing and deemed received when delivered 
personally, sent by receipt-confirmed facsimile, or sent by recognized overnight 
delivery service, addressed as set forth below, or ten (10) business days after 
deposit in the U.S. mail, postage prepaid, and addressed as set forth below or to 
such other address as any of the Parties may from time to time specify in 
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writing by notice given pursuant to this section. 

2. Notice by any Party to any other Party shall be given to all Parties.  Such notice 
shall not be effective until it is deemed to have been received by all Parties. 

3. Addresses for purposes of giving notice are set forth below.  Any Party may 
change its notice address by giving notice of change of address to the other 
Parties in the manner specified in this Section XII.I. 

Bank Sponsor: 
 
Commander 
Navy Region Southwest 
c/o Naval Facilities Engineering Command Southwest 
Coastal IPT 
2585 Callagan Highway, Bldg. 99 
San Diego, California 92147-5110 
Telephone: (619) 556-7594 
 

Resource Agencies: 
 

U.S. Army Corps of Engineers 
Los Angeles District  
915 Wilshire Blvd. 
Los Angeles, California 90017 
Attn:  Chief, Regulatory Division 
Telephone: (213) 452-3406 
 
NOAA Fisheries  
Southwest Region 
501 West Ocean Blvd., Suite 4200 
Long Beach, California 90802-4213 
Attn:  Regional Administrator 
Telephone: (562) 980-4043 
 

J. Counterparts 

This BI may be executed in multiple counterparts, each of which shall be deemed an original 
and all of which together shall constitute a single executed agreement. 
 
K. No Third Party Beneficiaries 

This BI shall not create any third party beneficiary hereto, nor shall it authorize anyone not a 
party hereto to maintain an action, suit or other proceeding, including without limitation, for 
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personal injuries, property damages or enforcement pursuant to the provisions of this BI. 
The duties, obligations and responsibilities of the Parties to this BI with respect to third 
parties shall remain as otherwise provided by law in the event this BI had never been 
executed. 
 
L. Availability of Funds 

Implementation of this BI by the Parties is subject to the requirements of the Anti-
Deficiency Act, 31 U.S.C. § 1341, and the availability of appropriated funds.  Nothing in 
this BI may be construed to require the obligation, appropriation, or expenditure of any 
money from the U.S. Treasury.  No Party is required under this BI to expend any 
appropriated funds unless and until an authorized official affirmatively acts to commit to 
such expenditures as evidenced in writing. 
 
M. No Partnerships 

This BI shall not make or be deemed to make any Party to this BI an agent for or the partner 
or joint venturer of any other Party. 
 
N. Governing Law 

This BI shall be governed by and construed in accordance with the Clean Water Act, 33 
U.S.C. § 1251 et seq., and other applicable laws and regulations.   
 

Section XIII: Execution 

This BI shall be deemed executed on the date of the last signature by the Parties. 

 

 

[Remainder Left Intentionally Blank] 



IN WITNESS WHEREOF, the Parties execute this agreement as follows:

U.S. NAVY, SOUTHWEST REGION

By:

_________________________________________________

Date:

_________________

Commander

U.S. ARMY CORPS OF ENGINEERS, LOS ANGELES DISTRICT

By:

_________________________________________________

Date:

_________________

David J. Castanon

Chief, Regulatory Division

NOAA FISHERIES

By: Date: -30 -

Rodney R. Mclnnis

Regional Administrator
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NAVY REGION SOUTHWEST 

SAN DIEGO BAY EELGRASS MITIGATION BANK  
MANAGEMENT PLAN 

 
 

 
 
1.0  INRODUCTION 
 

1.1 PURPOSE  
 
The purpose of the Management Plan (Plan) is to describe the establishment, management, 
administration and accounting for the Commander, Navy Region Southwest (CNRSW) Eelgrass 
Mitigation Bank (Bank) in San Diego Bay, California.  The Plan is outlined in the following 
sections, which incorporate the recommended elements found within the Federal Guidance for 
the Establishment, Use, and Operation of Mitigation Banks (60 Fed. Reg. 58605 et seq. 
(November 28, 1995)).   

 
1.2 BANK GOALS AND OBJECTIVES  

 
The principal goal of the Bank is to replace essential aquatic functions of eelgrass habitat 
(Zostera marina), a special aquatic site defined at 40 CFR § 230.43, within San Diego Bay, 
which are anticipated to be lost through authorized activities within the Bank’s geographic 
service area.   

Specific objectives of the Bank include: 

A. The establishment of an economically efficient means of mitigating Navy eelgrass impacts 
as required under section 404 of the Clean Water Act and/or section 10 of the River and 
Harbor Act. 

B. The consolidation of resources to increase the potential for the establishment and long-term 
management of successful mitigation that maximizes the functions and values eelgrass 
habitat provides within San Diego Bay.  

 

1.3 DEFINITION OF TERMS 
 
Several specific terms, as used in this Plan and the BI, are defined below.  Definitions in the BI 
also are applicable in this Plan:  

 
• Control Site - Sites located within each San Diego Bay Eco-region that serve as indicators 

against which habitat changes at the Bank are evaluated.  These surveys are conducted 
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annually and reported in the San Diego Bay Eelgrass Permanent Transect Report. The 
Control Sites are identified in Exhibit D of the Banking Instrument. 

• Mitigation Bank Review Team (MBRT) – The MBRT is a multi-agency team providing 
technical expertise in and support for the implementation of this Plan.  The team includes 
U.S. Army Corps of Engineers (ACOE), U.S. Fish and Wildlife Service (USFWS), the 
National Marine Fisheries Service (NMFS), and the California Department of Fish and Game 
(CDFG). 

• Navy Eelgrass Mitigation Sites (NEMS) – Eelgrass mitigation sites constructed by the 
Navy, which comprise the assets in the Bank. 

• San Diego Bay Eco-regions – Four segments of San Diego Bay, which exhibit unique 
environmental characteristics useful in characterizing ecological communities and are 
defined as distinct regions within the bay.  These regions are termed the North, North-
Central, South-Central, and South Eco-regions. 

• Southern California Eelgrass Mitigation Policy, Rev 11 (SCEMP) – The SCEMP (Exhibit 
C) is a mutually agreed upon policy between the primary resource agencies tasked with 
protection of eelgrass and include the NMFS, USFWS, CDFG and ACOE.  The SCEMP 
standardizes transplant, survey, and monitoring methodologies for eelgrass, establishes 
mitigation ratios, and allows for banking of eelgrass Credits. The SCEMP is identified as 
Exhibit C of the Banking Instrument. 

 
1.4  BANK DESCRIPTION AND LOCATIONS 
 

The Bank consists of five sites located in the North and South – Central Eco-regions of San 
Diego Bay (Figure 1). Each of the sites is referred to as Navy Eelgrass Mitigation Sites (NEMS) 
1-6. The sites consist of excess eelgrass habitat created at specific mitigation site(s) associated 
with a Navy project.  More detailed descriptions of the sites are provided in the Ledger (Exhibit 
B of the Banking Instrument).  
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Figure 1.  Location of NEMS in San Diego Bay 
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1.5 OWNERSHIP AND ADMINISTRATION OF THE BANK 
 

The NEMS comprising the Bank are owned or controlled by the CNRSW. 
 
The day-to-day operation of the Bank is the responsibility of Naval Facilities Engineering 
Command Southwest (NAVFACSW), on behalf of the CNRSW.  NAVFACSW will be 
responsible for maintaining the Ledger, serving as monitoring and reporting coordinator, 
evaluating and providing input for use of Credits, managing funding for ongoing monitoring 
efforts, and executing monitoring and reporting contracts. CNRSW will evaluate and prioritize 
requests to utilize Bank Credits, and provide guidance on the application for Credit Release and 
Transfer.  
 
The Bank will be used for compensatory mitigation for impacts to eelgrass associated with 
military construction projects, operations and training in San Diego Bay.  
 
Funding to administer and maintain the Bank shall be generated from fees assessed to project 
proponents requesting use of Credits.  Such fees will be based on the size of the area required for 
mitigation and associated monitoring costs, using the government cost estimate for the 
NAVFACSW Eelgrass Indefinite Quantity contract. 
 

1.6 BASELINE CONDITION OF THE BANK 
 

The NEMS contributing to this Bank have already been constructed as documented in the 
Ledger.  The Navy has completed the five-year monitoring period and all five sites have met the 
Success Criteria.  NEMS 1, 2, 4, and 6 involved filling deeper mud-bottom bay areas to gain 
suitable elevations to support eelgrass habitat.  At NEMS 5, uplands were excavated to create 
suitable elevations to support eelgrass habitat.  NEMS 2 and 5 occur in the North and North-
Central Eco-regions of the bay.  These Eco-regions are typified by clearer water, a higher degree 
of tidal flushing, and species more representative of the open ocean.  Eelgrass in this area can 
grow to a depth of 22 feet mean lower low water (MLLW) and turions can exceed 2 meters in 
length.  NEMS 1, 4 and 6 occur in the South Eco-region of the bay, which consists of warmer 
water with significantly less clarity than the North Bay.  Eelgrass in this Eco-region will 
typically not grow below 6 feet MLLW and turion length is approximately 1 meter.   
 
 
2.0  OPERATION OF THE BANK 
 

2.1 GEOGRAPHIC SERVICE AREA 
 

The Geographic Service Area of the Bank includes all of San Diego Bay, which is divided into 
four Eco-regions (Figure 1).  Impacts to eelgrass occurring in the north or north-central part of 
the Bay may be mitigated through the application of Credits in those Eco-regions, i.e., existing 
CCredits available in NEMS 2 and 5 may be used to mitigate future impacts within these Eco-



  
 

Eelgrass Mitigation Bank Management Plan  5 

regions.  Likewise NEMS 1, 4, and 6 may be applied to mitigate for impacts to eelgrass 
resources occurring in the South-Central and South Eco-regions. 

 

2.2 METHOD FOR DETERMINING CREDITS 
 

The total number of Credits in the Bank is 4.38 ha.  This amount was derived by first calculating 
the mean of eelgrass coverage mapped during the four most recent monitoring surveys (2003-
2007). Survey data used in calculating the mean is provided in the Ledger.  The 4-point mean for 
each NEMS is as follows: 
 

(a) NEMS 1 – 4.02 ha 

(b) NEMS 2 – 0.14 ha 

(c) NEMS 4 - 0.43 ha 

(d) NEMS 5 – 4.40 ha 

(e) NEMS 6 - 0.81 ha 

 
This 4-point mean provides a more realistic representation of the long-term viability of an 
eelgrass site than a single monitoring survey.  Next, the Navy’s mitigation requirements were 
subtracted from the 4-point mean.  A summary of the mitigation requirements is provided in the 
Ledger.  This resulted in the following Credits at each NEMS:   
 

(a) NEMS 1 – 2.15 ha 

(b) NEMS 2 – 0.03 ha 

(c) NEMS 4 - 0.04 ha  

(d) NEMS 5 – 1.41 ha 

(e) NEMS 6 - 0.75 ha 

 
2.3 CREDIT RELEASE 
 

Prior to the bank establishment date, the ACOE allowed 0.17 Credits to be Transferred from 
NEMS 1 in advance of executing the Banking Instrument.  From this point forward, each 
additional Credit Release must be approved in writing by the ACOE.    The actual number of 
Credits released shall be determined by the ACOE, in consultation with the other MBRT 
agencies.  No additional Credit Transfer shall occur until the applicable Credit Release has 
occurred.  Credits shall be released for Transfer, as described below. 

1. For accounting purposes, 0.17 Credits the ACOE allowed to be Transferred from 
NEMS 1 in advance of executing the Banking Instrument; and 
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2. 0.17 additional Credits from NEMS 1 upon execution of the Banking Instrument.   

 Each subsequent Credit Release shall be requested in writing by CNRSW and is contingent 
upon CNRSW’s submission of the annual report(s) described in Section 2.8 and ACOE approval 
following an MBRT site visit at the appropriate time of year, as determined warranted by the 
MBRT. 

 
2.4  TRANSFER OF CREDITS 
 

Except for the 0.17 Credits the ACOE allowed to be Transferred in advance of executing the 
Banking Instrument, additional Transfer of Credits may begin only upon execution of the 
Banking Instrument.  All Credits in the Bank are owned by the CNRSW and CNRSW shall have 
the exclusive right to determine the price for any and all Bank Credits it offers for sale. The 
minimum Credit unit that may be Transferred is 0.01 Credit. 

In no case shall the number of Credits Transferred or obligated exceed the total number of 
Credits that have been released for Transfer. 

Use of Credits at the Bank to mitigate or compensate impacts to eelgrass must be authorized by 
the ACOE, in consultation with the other MBRT members, on a case-by-case basis.  

First priority for use Credits will be for support of military construction, maintenance and 
operational training exercises controlled by CNRSW.  All other DoD requests for Credits will be 
at the discretion of CNRSW.  Requests for Credits shall be submitted in writing to the CNRSW 
(Environmental Program Manager N45).  Upon approval, NAVFACSW will finalize the location 
of the area to meet the mitigation requirement and assess a monitoring fee to the requester.  

CNRSW will notify all members of the MBRT upon any Credit Transfer in accordance with the 
reporting requirements of the Banking Instrument. 

If the NEMS’ are damaged after execution of the Banking Instrument, and such damage 
materially impairs the eelgrass habitat values on such damaged site(s); then the MBRT may, at 
its discretion, direct the Navy to suspend the Transfer of Credits and/or reduce the number of 
Credits allocated to the Bank in proportion to such damaged area unless and until CNRSW has 
reasonably restored such damaged area pursuant to a remedial action plan approved by the 
MBRT. 
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2.5 ACCOUNTING PROCEDURES 
 

Upon the Transfer of each and every Credit, CNRSW will submit to each member of the MBRT:  
 
1. A copy of the transfer agreement or instrument; and  

2. An updated Ledger. 

 

2.6 LONG-TERM MONITORING  
 

Prior to Bank closure, CNRSW will monitor the entire Bank on an annual basis.  Monitoring will 
be conducted during the active vegetative growth period and will avoid the winter months of 
November through February.  Monitoring activities will determine the area of eelgrass and 
density of plants at each NEMS.   The Navy shall be responsible for reporting to the MBRT in 
accordance with Section 2.8 below and the Banking Instrument.    
  

2.7 BANK CLOSURE PLAN 
  

Upon Bank closure, no further Credit Transfer shall take place and the NEMs shall be protected 
as other similarly situated aquatic sites under applicable laws.  Currently this means that 
CNRSW will have responsibility for them as set out in the current San Diego Bay Integrated 
Natural Resource Management Plan and its successors, developed in accordance with the Sikes 
Act of 1960 (16 USC sections 670a-670o). 

Credit 

The Bank shall be deemed closed upon occurrence of either: 

1. The last authorized Credit has been Transferred; or  

2. The Navy requests bank closure by written notice to the MBRT and MBRT 
provides written approval of the closure. 

 
2.8  REPORTING 

 

CNRSW will submit an annual report to each member of the MBRT, in hard copy and in editable 
electronic format, within 45 days of completion of each field survey.  The CNRSW shall be 
responsible for the reporting tasks described below until Bank closure.   The annual report shall 
address the following: 
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1.  An itemized account of the monitoring conducted during each field survey, including the 
following: 

i. Site background; 

ii. Survey area; 

iii. Survey methodology; 

iv. Description of prior surveys; 

v. Description of current survey results; and 

vi. Date of field survey. 

 2.  Any remedial action proposed or performed.   

3. An updated Ledger of all Transfer of Credits since execution of the Banking Instrument 
and an accounting of remainingCredits. 

 

3.0  NOTICES 
 
All formal notices or other communications between the Navy and members of the MBRT shall 
be in writing and shall be personally delivered or sent by regular mail. Addresses for purposes of 
giving notice are set forth below: 

To the Commander, Navy Region Southwest: Copies to:  

 Commander, Navy Region Southwest 
937 N. Harbor Drive, Building 1 
San Diego, CA  92147-5110 
 

 Mr. Mitchell Perdue 
NAVFACSW  
Coastal IPT. 
Code ROPME.MP 
2730 McKean St., Bldg 291 
San Diego, CA  92136-5198 
 
Mr. JT Hesse 
Marine Biologist  
Code N40 
Commander, Navy Region Southwest 
937 N. Harbor Drive, Building 1 
San Diego, CA  92147-5110 
 

 To the Army Corps of Engineers:   

 Team Leader 
U.S. Army Corps of Engineers 
16885 W. Bernardo Dr., Suite 300A 
San Diego, CA 92127 
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To the National Marine Fisheries Service:   

 Regional Administrator 
National Marine Fisheries Service 
501 West Ocean Boulevard, Suite 4200 
Long Beach, CA  90802-4213 

 Bryant Chesney 
National Marine Fisheries Service 
501 West Ocean Boulevard, Suite 4200 
Long Beach, CA  90802-4213 

To the U.S. Fish and Wildlife Service:   

 Field Supervisor 
U.S. Fish and Wildlife Service 
Southern California Field Station 
6010 Hidden Valley Road 
Carlsbad, CA  92009 

  

To the California Department of Fish & 
Game: 

  

 Regional Manager 
California Department of Fish & Game 
4949 Viewridge Drive 
San Diego, CA 92123 
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Eelgrass Mitigation Bank Ledger and Asset Report 
2007 Eelgrass Surveys 

NEMS 1, 2, 4, 5 & 6 
San Diego Bay, California 

 
 
Prepared for 
 
U.S. Navy, Natural Resources Branch 
 
Southwest Division Naval Facilities Engineering Command 
Mitchell Perdue 
Coastal IPT 
2730 McKean St., Bldg 291 
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Attn: Mitchell Perdue 
 
 
 
Prepared by 
 
Merkel & Associates, Inc. 
5434 Ruffin Road 
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Work performed under 
 
NAVFACSW NAVFACENGCOM 
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Delivery Order No. 0011 
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Eelgrass Mitigation Bank Ledger and Asset Report 
2007 Eelgrass Surveys 

NEMS 1, 4, 5 & 6  
San Diego Bay, California 

November 30, 2007 
 
INTRODUCTION AND PURPOSE 
 
Merkel & Associates Inc. (M&A) has been retained by the U.S. Navy (Navy) under 
Contract/Purchase Order No. N68711-97-D-8814, (IDIQ), Delivery Order No. 0011 to annually map 
and assess the status of eelgrass resources at Navy Eelgrass Mitigation Sites (NEMS) 1, 2, 4, 5, and 6 
(Figure 1).  NEMS 1, 4, and 6 are located near Delta Beach, south of the Coronado Naval 
Amphibious Base (NAB), Coronado, California.  NEMS 5 is located on the west side of NAS North 
Island, Coronado, and NEMS 2 is located next to the marine mammal pens at the Space Surveillance 
and Warfare Command (SPAWAR) on Point Loma.  The sites serve as both eelgrass mitigation for 
various projects and form an eelgrass mitigation bank for the Navy. 
 
NEMS 1, 2, 4, and 5 completed a 5-year mitigation monitoring period in 2005 and met success 
milestones required by the Southern California Eelgrass Mitigation Policy (Revision 11) (SCEMP) 
(Exhibit C).  Additional surveys performed at NEMS 1,2, 4, and 5 in 2006 and 2007 show the 
continued mitigation success.  NEMS 6 has undergone 8 years of monitoring surveys, because the 
placement of additional fill and eelgrass at the site in 2002 resulted in extended mitigation 
monitoring.  The 5-year mitigation monitoring for the NEMS 6 site was completed in September 
2007.  Success milestones for NEMS 6 have also met SCEMP requirements.   
 
The purpose of this report is to transmit information regarding the survey methods and results for the 
mitigation monitoring programs at each NEMS site.  Additionally, this report provides a summary of 
Navy Eelgrass Mitigation Bank (Bank) credits and debits to date. The intent of the Bank is to 
establish the management, administration and accounting for the Commander, Navy Region 
Southwest (CNRSW) eelgrass mitigation bank in San Diego Bay, California.   
 
NAVY EELGRASS MITIGATION BANKING 
 
The principal goal of the mitigation bank is to establish functional eelgrass habitat qualifying as 
special aquatic sites, as defined at 40 CFR 230.40-45, within San Diego Bay.  The Bank will be used 
for mitigation, as appropriate, for impacts associated with military construction and maintenance 
projects and operational training exercises, and to establish credits from surplus habitats for future 
use.  The NEMS Summary Ledger (Table 1) illustrates the history of each NEMS site including 
deposits and withdrawals of eelgrass and their associated projects.  The ledger serves to track the 
total amount of eelgrass available for banking and will be amended with each monitoring survey.   
 
The calculation of eelgrass available for banking at each NEMS site is based on a mean of eelgrass 
coverage mapped during the four most recent monitoring surveys.  This 4-point mean provides a 
more realistic estimate of the long-term success of an eelgrass site than a single monitoring survey.  
The use of the 4-point mean provides that the amount of eelgrass withdrawn from a banking site is 
not based on either an exceptionally successful or unsuccessful year at that eelgrass bed.  Subtracted 
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Table 1.  NEMS Banking Summary Ledger 
 

NAVY EELGRASS MITIGATION SITE (NEMS) SUMMARY LEDGER 2007     

            EELGRASS (HA.) 
   ACOE   Planting Monit.   (1.2:1)      

NEMS Project Permit CCD Date End Impact Mit. Req. Planted 4 Pt Mean Withdrawals Banked 
1 P-141/154 86-013 CD-48-92 Jan-87 Feb-96 1.42 1.70 2.54 4.02  2.15 

  Sealift Support Facility             

  LFTC 88-212-LS    0.02 0.03 0.00  0.03   

  Boston Whaler Pier             

  MWR Marina 88-R004    0.05 0.06 0.00  0.06   

  Pier Bravo     0.07 0.08 0.00  0.08   

  CISM 92-010-DZ CD-84-91   0.00 0.00 0.00  0.00   

  ELCAS 95 95-20066-DZ CD-5-95   0.00 0.00 0.00  0.00   

2 P-122 94-017-DZ  Jul-93 Jul-98 0.09 0.11 0.20 0.14  0.03 

  Marine Mammal Facility             

               

4 P-187 92-436-DZ CD-48-92 Jan-94 Apr-00 0.21 0.39 0.45 0.43  0.04 

  COLDS Pier             
               

5 P-549/700 94-2061-DZ CD-95-95  Sep-03 2.49 2.99 4.82 4.40  1.41 

  CVN             
               

6 P-211 95-20073-DZ CD-100-95 Mar-99 Aug-07 0.05 0.06 0.30 0.81  0.75 

  SOF-PC Pier             
     Sep-01          
                    

      4.39 5.42 8.31 9.80 0.17 4.38 
      Total Banked at All Sites= 4.38     
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from the 4-point mean is the mitigation requirement resulting from project impacts as well as any 
other withdrawals assigned to a banking site from other Navy projects.  The resulting “Banked” 
number for each NEMS site is then the total amount of eelgrass remaining at a site.  All the NEMS 
sites have completed the 5-year mitigation monitoring requirement and those sites that have met the 
mitigation requirement are available for banking.   
 
SURVEY METHODOLOGY 
 
Eelgrass surveys of NEMS sites 1, 4, 5, and 6 were completed in August 2005 by M&A biologists 
aboard the 22-foot R/V Merkel Johnson-150 vessel.  The NEMS 2 site was surveyed in 1999 also by 
M&A biologists.  M&A conducted monitoring surveys in 2006 for NEMS 1, 4, 5, and 6.  M&A 
biologists performed current monitoring surveys in September 2007 for all 5 mitigation sites.  Data 
were collected using a side-scan sonar operating at 600 kHz scanning out 20 meters on both the 
starboard and port channels for a 40-meter wide swath.  All data were collected in latitude and 
longitude using the North American Datum of 1983 (NAD 83), converted to the Universal 
Transverse Mercator system in meters (NAD 83), and plotted on geo-rectified aerial images of the 
project sites.  The surveys were conducted by running parallel transects that were spaced to allow 
overlap between adjoining side-scan swaths.  Transects were performed until the entirety of the 
surveyed areas were captured in the survey records.  Following completion of the surveys, side-scan 
sonar traces were joined together and geographically registered.  Eelgrass was then digitized as a 
theme over the aerial images of each study area to calculate the eelgrass coverage and show its 
distribution.   
 
NEMS 1  
 
SITE BACKGROUND 
 
The approximately 4-hectare (9.9-acre) NEMS 1 site (Figure 1) was created in early 1987 to mitigate 
construction activities associated with MILCON P-141/154 Sealift Support Facility at NAB 
Coronado in which 1.42 hectares (3.5 acres) of eelgrass was impacted, requiring the creation of 1.70 
hectares (4.2 acres) of transplanted eelgrass as mitigation.  As required by the project U.S. Army 
Corps of Engineers (ACOE) Permit 86-013, special condition #V. A., the Navy is responsible for 
eelgrass mitigation and monitoring as stipulated by the SCEMP (Exhibit C).  Specifically, Special 
Condition V. A. states: 
 

You are hereby authorized to: 
...e)discharge 172,000 cubic yards of dredged material from Naval Station San Diego 
Channel Dredge Project P-283 (Corps’ Permit No. 85-006) to create a 10 acre[sic] 
eelgrass transplant site.   

 
The site was created by filling an area offshore of Delta Beach, using dredge material from a project 
at Naval Station San Diego.  Attempts to transplant the mitigation site were initiated by the Navy.  
Completion of the mitigation site transplant was then conducted by MBC Applied Environmental 
Sciences in the fall of 1989 and winter of 1990 (MBC 1990).  NEMS 1 consists of two sections 
designated the “required mitigation area” and the “additional mitigation area” (Figure 2).  The 
required mitigation area was created to mitigate for project impacts.  Additional space and resources 
were subsequently used to create the additional planting area for the purposes of eelgrass banking.   
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Project Survey Area 
The NEMS 1 eelgrass survey area extends along a 260-meter (850 foot) baseline located along the 
eastern side of the rectangular mitigation area (Figure 2).  The study area encompasses approximately 
3.82 hectares (9.43 acres) of San Diego Bay and the site ranges in depth from approximately -2.0-feet 
Mean Lower Low Water (MLLW) to approximately -9.0-feet MLLW. 
 
Prior Surveys 
Eelgrass monitoring surveys of the NEMS 1 mitigation transplant site commenced following site 
restoration in early 1990 (3-month monitoring) through December 1994 (60-month monitoring) to 
satisfy the 5-year monitoring requirement for the mitigation site.  The baseline survey was conducted 
by MBC Applied Environmental Sciences (MBC 1990), while subsequent surveys were conducted 
by National Marine Fisheries Service (NMFS) under contract to Southwest Division (NMFS 1990 
through 1994).  Surveys have been completed by M&A biologists since 1998.  The goal of these 
surveys was to assess the status of the eelgrass at the site annually for mitigation banking. 
 
CURRENT SURVEY RESULTS  
 
The current NEMS 1 2007 annual survey revealed a total of 4.10 hectares (10.10 acres) of eelgrass 
growing within the site (Figure 2).  The required mitigation area contains 2.80 hectares (6.90 acres) 
of eelgrass coverage and the additional planting area contains 1.30 hectares (3.20 acres) of eelgrass. 
A bare area persists in the northeast portion of the mitigation area and has been present in all the 
monitoring surveys from 2002 to 2007.  This bare patch tended to fluctuate yearly, expanding and 
decreasing in size from 2002 to 2005; however, the bare area has remained relatively consistent in 
size during the past 2 years.  The eelgrass bed within the mitigation area has steadily increased 
coverage in the bear area, expanding by approximately 3.5% yearly for 2 consecutive years. 
 
DISCUSSION  
 
Given the extensive past monitoring history of the NEMS 1 site and the amount of eelgrass currently 
present, it appears that the eelgrass bed at NEMS 1 continues to be stable and healthy with slight 
fluctuations over the last 17 years.  Most of the changes in eelgrass coverage have been observed 
along the eastern and northern borders of the site, where deeper portions of the site exist.  This is 
expected, as changes in eelgrass coverage are typically observed along the upper and lower 
boundaries of growth, where environmental stresses (light limitation at the lower limit or desiccation 
at the upper limit) are greatest.  
 
The five-year mitigation monitoring requirement for NEMS 1 was reached in 1994, at which time 
2.80 hectares (6.91 acres) of eelgrass was present at the site.  This exceeded the mitigation 
requirement of 1.70 hectares (4.20 acres) by 1.1 hectares (2.71 acres).  The entire post-transplant 
monitoring history is detailed in Figure 3.  The next monitoring of the NEMS 1 site will be 
conducted in the summer of 2008. 
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Figure 1.  Eelgrass areal coverage at NEMS 1 since 1990

Eelgrass areal coverage at NEMS 1 since 1990 Figure 3 
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MITIGATION SUMMARY NEMS 1 
 
The past 11 monitoring surveys within the NEMS 1 site have reported eelgrass coverage values 
ranging from 2.34 to 4.12 hectares (5.78 to 10.10 acres).  The mean of the last 4 eelgrass survey 
coverage values is 4.02 hectares (9.93 acres), which is 2.32 (5.73 acres) hectares in excess of the 1.7-
hectare (4.20-acre) mitigation requirement (Figure 3).  The Navy intends to use this excess as a 
mitigation bank for on-going and future Navy projects.   
 
NEMS 2 
 
SITE BACKGROUND 
 
The NEMS 2 mitigation site and survey area, is located just offshore (east) of the NCCOSC facilities, 
immediately south of the marine mammal pens (Figure 1).  The 0.20-hectare (0.49-acre) site was 
planted by MBC Applied Environmental Sciences in July 1993.  A small, supplemental transplant 
was conducted during the 3-month survey in November 1993.  NEMS 2 was created to mitigate 
construction activities associated with MILCON P-122 Marine Mammal Facility at SPAWAR under 
ACOE Permit 94-017-DZ.  Project construction resulted in a mitigation requirement of 0.11 hectare 
(0.26 acre) of eelgrass.  Specifically the ACOE permit states,  
 

4. That the permittee shall mitigate for the loss of 0.073 acre of eelgrass according to 
the “Southern California Eelgrass Mitigation Policy” (NMFS, July 1991).  Prior to 
initiation of in-water activities, the permittee shall submit to, and receive approval 
from, the Corps, USFWS and NMFS an eelgrass mitigation plan that includes:  the 
location of the proposed mitigation site; total acreage of eelgrass impacts and 
mitigation; source of mitigation material; method of transplanting; and time 
schedule for implementing mitigation.   

5. That the permittee shall mitigate for the loss of 0.87 acre of bay surface water area.  
Prior  
to initiation of in-water activities, the permittee shall submit a mitigation plan to, and 
receive approval from, the Corps and USFWS.  This may entail further eelgrass 
mitigation, deployment of bait barges stocked with fish, or creation of intertidal or 
subtidal habitat. 

 
Project Survey Area 
The eelgrass survey area extends along a 60-meter (197-foot) baseline located along the western side 
of the site, closest to shore (Figure 4).  The baseline is oriented approximately 205° from true north.  
Planting occurred along transects placed perpendicular to the baseline, terminating at the deeper 
(eastern) portion of the site.  The study area encompasses approximately 0.20 hectare (0.49 acre) of 
San Diego Bay. 
 
Prior Surveys 
Eelgrass monitoring surveys of the site commenced in the fall of 1993 (3-month monitoring interval) 
and were completed in summer 1996 (36-month monitoring interval) by the Navy and NMFS in 
accordance with the monitoring requirements for the eelgrass planting at the mitigation site.  A 48-
month survey was not completed.  The 60-month or 5-year monitoring survey was completed in the 
fall of 1998.  A subsequent survey was performed in 1999. 
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CURRENT SURVEY RESULTS 
 
The NEMS 2 site was monitored in September 2007.  The current survey resulted in 0.10 hectare 
(0.25 acre) of eelgrass (Figure 4).  Bare areas occurred along the periphery of the site.  The most 
exposed areas were found shoreward in the northwestern portion of the site and toward the bay in the 
southwestern corner of the site.  
 
DISCUSSION 
 
The five-year mitigation monitoring requirement for NEMS 2 was reached in 1998, at that time 0.14 
hectare (0.35 acre) of eelgrass was present at the site.   This exceeded the mitigation requirement of 
0.11 hectare (0.27 acre) by 0.03 hectare (0.07 acre).  Although the site met its mitigation 
requirement, the eelgrass coverage during the fifth and sixth monitoring years was substantially 
reduced from the first four monitoring surveys.  The site was originally planted with 0.20 hectare 
(0.49 acre) of eelgrass and the eelgrass coverage did not fluctuate greatly from this amount during the 
following monitoring surveys.  The site was not surveyed in 1997.  This was an El Niño year, which 
likely resulted in the lower eelgrass coverage observed during the 1998 and 1999 surveys.  The 
current 2007 surveys indicate that the eelgrass has not recovered from the losses in the late 1990’s.  
The eelgrass bed coverage has decreased slightly showing a minor change of 0.13 hectare (0.32 acre) 
of eelgrass in 1999 and 0.10 hectare (0.25 acre) in 2007.   The monitoring history of NEMS 2 is 
detailed in Figure 5.  An eelgrass survey will be performed at the NEMS 2 site in 2008 and surveys 
will continue on an annual basis from then. 
 
MITIGATION BANK SUMMARY 
 
The past monitoring surveys within the NEMS 2 site have reported eelgrass coverage values ranging 
from 0.1 to 0.2 hectares (0.25 to 0.49 acres).  The mean of the eelgrass coverage during the last 4 
monitoring surveys for the NEMS 2 site is 0.14 hectare (0.35 acre) and is comparable to the 
mitigation requirement of 0.11 hectare (0.27 acre).   The additional eelgrass acreage available for 
banking from the NEMS 2 site is 0.03 hectares (0.07 acre). 
 
NEMS 4  
 
SITE BACKGROUND 
 
The approximately 0.62 hectare (1.53 acres) NEMS 4 site was created in 1993 by filling an area 
offshore of Delta Beach, using dredge material from the MILCON P-187 COLDS Pier project at 
NAB Coronado (Figure 1).  The mitigation site transplant was conducted by Pacific Southwest 
Biological Services (PSBS) in the winter of 1994 (Merkel and Cull 1994).  NEMS 4 was created to 
mitigate construction activities associated with MILCON P-187 COLDS Pier at the northeast corner 
of NAB Coronado in which 0.21 hectare (0.51 acre) of eelgrass was impacted, requiring the creation 
of 0.25 hectare (0.61 acre) of transplanted eelgrass as mitigation (Perdue and Barbusca 1993).  An 
additional 0.15 hectare (0.36 acre) of eelgrass mitigation was required to offset a 9-month planting 
delay, bringing the total mitigation requirement to 0.39 hectare (0.97 acre).  The work was conducted 
under ACOE Permit 92-463-DZ.  The permit specifically states, 
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Figure 2.  Eelgrass areal coverage at NEMS 2 since 1993

Eelgrass areal coverage at NEMS 2 since 1993 Figure 5 
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You are authorized to perform work in accordance with the terms and conditions 
specified below.  Project Description:  To construct a small craft berthing pier and 
two wood-pile dolphins; and to dredge, transport and dispose 9,000 cubic yards of 
sediment to create an eelgrass mitigation site, as further defined in the General and 
Special Conditions shown on the attached drawings. 

 
Project Survey Area  
The eelgrass survey area for NEMS 4 extends along a 130-meter (426-foot) baseline located along 
the western side of the roughly rectangular mitigation area (Figure 6).  The baseline is oriented 
approximately 340° from true north and permanent survey transects, which are 10 meters (33 feet) 
apart, extend perpendicular from the baseline towards the bay.  The study area encompasses 
approximately 0.62 hectare (1.53 acre) of San Diego Bay and the site ranges in depth from 
approximately -2.0-feet MLLW to approximately -10.0-feet MLLW.  The study area is marked by a 
PVC pole with “NEMS 4” affixed to it and placed at the southwestern corner of the site. 
 
Prior Surveys 
Eelgrass monitoring surveys of the mitigation transplant site for NEMS 4 were started in the spring 
of 1994 (3-month monitoring) and were continued through April 2000 (72-month monitoring) to 
satisfy the 5-year monitoring requirement for the mitigation site.  The five-year monitoring program 
was extended an additional year because of major fluctuations in eelgrass coverage at the site, 
specifically the region-wide dieback observed during the 48-month survey (October 1998).  The 
initial monitoring (0- and 3-month survey) was conducted by PSBS (Merkel and Cull 1994) under 
the implementation contract, while subsequent surveys (6-, 12-, 24-, 36-month) were conducted by 
National Marine Fisheries Service under contract to Southwest Division (NMFS data 1994 through 
1996).  M&A has conducted the 48-, 60-, and 72-month monitoring surveys required as part of the 
initial mitigation monitoring requirement under contract with Southwest Division.  Additional annual 
surveys were completed from 2001 to 2007 to assess the status of the eelgrass at the site for Navy 
mitigation banking. 
 
CURRENT SURVEY RESULTS  
 
During the current 2007 annual survey eelgrass coverage totaled 0.50 hectare (1.24 acres) within the 
NEMS 4 mitigation site (Figure 6).  This represents a steady increase of approximately 0.10 hectare 
(0.25 acre) of eelgrass coverage per year since 2005 (Figure 6).  Although coverage has increased, an 
area denude of eelgrass persist along the eastern edge of the site.  
  
DISCUSSION  
 
The NEMS 4 site has experienced a high level of eelgrass coverage fluctuation since its creation in 
1994.  Eelgrass coverage at the site has ranged from 0.02 to 0.51 hectare (0.05 to 1.30 acres) with an 
average coverage of 0.32 hectare (0.79 acre).  Due to a tremendous die-back of eelgrass observed 
throughout the site during the 48-month post-transplant survey a supplemental eelgrass transplant 
was conducted by M&A on October 28 and 29, 1998 to hasten and assist the recovery process.  This 
supplemental amount created 0.16 hectare (0.40 acre) of planted eelgrass.  An additional monitoring 
interval was added to the original 5-year monitoring program, thereby extending the post-transplant 
monitoring program an additional year (for a total of 72 months).  That survey was conducted in 
April 2000 and eelgrass coverage exceeded the mitigation requirement at that time.   
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Good initial growth following the original transplant was observed the first year after planting.  The 
second and third years were marked by slight declines in eelgrass coverage as the transplant 
stabilized in portions of the site.  Then, during the fourth year of monitoring, a sharp decline in 
eelgrass coverage was observed most likely due to the El Niño-driven die-back of 1997-1998. 
Recently, the eelgrass coverage has been steadily increasing and bare areas in the eastern portion of 
the site have filled in supporting the additional eelgrass.  The entire post-transplant monitoring 
history for the NEMS 4 site is detailed in Figure 7.   
 
While the performance history of the NEMS 4 site suggests that eelgrass can be supported over long 
periods at the site, concern still remains that the project site is slightly deeper along its eastern extents 
than is optimal for eelgrass growth.  This area will likely continue to be susceptible to intermittent 
declines in coverage where greater fluctuations in eelgrass coverage would be expected to occur due 
to environmental conditions.  However, the site should continue to remain as a viable eelgrass 
mitigation site.  Future eelgrass monitoring at NEMS 4 will be conducted to document eelgrass 
coverage and monitor the eelgrass for the eelgrass mitigation bank credits for the U.S. Navy.  No 
additional transplant work is needed nor expected at the NEMS 4 site.  The next monitoring is 
tentatively scheduled for the summer of 2008. 
 
MITIGATION BANK SUMMARY 
 
The NEMS 4 mean eelgrass coverage value for the last 4 monitoring surveys is 0.43 hectare (1.06 
acres).  This mean reflects an excess of 0.04-hectare (0.09 acre) total coverage of the required0.39-
hectare (0.96-acre) mitigation.  The NEMS 4 site supports 0.04 hectare (0.09 acre) of eelgrass for 
banking. 
 
NEMS 5  
 
SITE BACKGROUND 
 
The NEMS 5 site was created in August 1997 to mitigate construction activity impacts to eelgrass 
resources associated with MILCON P-549-700 project.  The mitigation site was designed to offset 
project impacts to 2.49 hectares (6.20 acres) of eelgrass habitat, including 1.01 hectares (2.50 acres) 
of eelgrass, due to construction of the mitigation site itself.  As stipulated in the SCEMP, a mitigation 
ratio of 1.2:1 was used to determine that 2.99 hectares (7.40 acres) of new eelgrass habitat would be 
necessary to mitigate losses associated with the project and mitigation site construction.  The ACOE 
permit specifically states, 
 

The permitee shall mitigate the loss of 1.5 acres of the U.S. (Waters) that include 
inter/subtidal habitat that would be permanently lost as a result of the CVN 2 wharf 
construction.  This area will be known as the Wharf Site.  The loss shall be offset by 
the creation of a minimum 1.5 acres of Waters intertidal habitat through excavation 
of existing uplands (i.e. land areas above +7.8 feet Mean Lower Low Water (MLLW)) 
along the west shore of the Naval Air Station North Island.  This area will be known 
as the Mitigation Site.  Any excess of Waters created at the Mitigation Site will be 
applied to the Navy’s proposed North San Diego Bay Mitigation Bank.
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Figure 7.  Eelgrass areal coverage at NEMS 4 since 1994  

Eelgrass areal coverage at NEMS 4 since 1994 Figure 7 
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At the mitigation site, 5.67 hectares (14.00 acres) of upland habitat (above +2.38-m (+7.8-feet) 
MLLW) was converted by excavation into intertidal and subtidal habitat.  M&A initiated the eelgrass 
transplant work within the north basin in March 1998 and completed work in July 1998, while 
transplant work within the south basin was conducted in August and September 1998.   
 
Project Survey Area  
To mitigate the construction impacts for the new CVN wharf, the NEMS 5 intertidal mitigation site 
was created on the northwest portion of North Island, between wharf Bravo and wharf Echo, near the 
west end of Runway 29 (Runway 11), west of Moffett Road (Figure 1).  The site consists of a north 
and south basin notched out of previously filled uplands.  The two basins are separated by a 
peninsula of land protecting a fuel pipeline crossing San Diego Bay from the U.S. Navy's fuel depot 
at Point Loma.  The basins are surrounded on three sides by sloping rip-rap.  Tidal elevations range 
from +2-feet MLLW at the base of the rip-rap shore to approximately –5-feet MLLW, where the 
sandy bottom meets with the previously existing slope of the main navigation channel.  Within the 
north basin, 3.91 hectares (9.7 acres) of plantable substrate were prepared while 3.14 hectares (7.8 
acres) were prepared in the south basin.  This “area available for eelgrass mitigation and banking” 
was identified during the NEMS 5 post-construction survey and was the result sections of the site 
becoming unplantable due to sand accumulation producing elevations unsuitable for eelgrass growth.   
 
Prior Surveys  
M&A has conducted monitoring surveys at the NEMS 5 site, 0-, 6-, 12-, 24-, 36-, 48-, and 60-months 
post-transplant.  The last 72-month survey was completed in July 2004 and the site has continued to 
be monitored yearly since.  The current 2007 monitoring survey is intended to assess the status of the 
eelgrass for Navy mitigation banking.   
 
CURRENT SURVEY RESULTS 
 
During the current NEMS 5 2007 annual survey, eelgrass coverage totaled 4.40 hectares (10.87 
acres) within the mitigation site (Figure 8).  Eelgrass coverage has increased covering most of the 
seaward edges.  Eelgrass along the shoreline remains patchy throughout the site as documented in 
previous surveys.  The results of past and current monitoring surveys have provided eelgrass 
coverage values within the area available for eelgrass mitigation and banking, although eelgrass 
within this area has joined with and expanded into the natural eelgrass bed farther out into the 
channel.   
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DISCUSSION 
 
Eelgrass coverage within the NEMS 5 mitigation and banking area has increased by approximately 
34% from the previous years’ dramatic decline (Figure 9).  During the 2004 survey, the eelgrass 
formed a solid bed within both basins at the site.  In 2005 and 2006, bare areas which are considered 
natural bare-spots, characteristic of eelgrass beds, appeared; however, eelgrass coverage along the 
entire length of the south basin shore decreased.  Although it is not clear why eelgrass coverage had 
undergone such a substantial decrease, notable bare areas have been present at the site previously and 
were observed within the south basin, near the middle portions of the grid closer to shore during 
some of the earliest surveys.  Bare areas have been consistently recorded along the spit that protects 
the fuel pipe and that divides the two basins.  These bare areas are likely the result of high wave 
energy around the point and the occupancy of the non-native seaweed Sargassum muticum, typically 
observed on the artificial rock reef structures placed there during the eelgrass transplant.  Higher 
wave energy and sand accumulation in the northeast corner of the south basin have acted to limit the 
amount of eelgrass growing within this corner in past surveys and continues to do so.  Previous 
declines in eelgrass coverage were most notable in the north basin along the seaward edge of the 
southern portion of the site.  Currently, this area has recovered and shows a contiguous bed of 
eelgrass connecting from the seaward edge toward the shore.   
 
The NEMS 5 eelgrass mitigation site has performed well in the past.  The transplant rapidly 
expanded into previously unvegetated portions of the site and areas around the edge of the planting 
grid.  For both the north and south basins, 80% of the entire eelgrass transplanting grid lies within the 
eelgrass mitigation and banking area (area above the old 0.0 m-MLLW elevation).  The 2.99-hectare 
(7.39-acre) mitigation requirement was met and exceeded by a total of 2.54 hectares (6.28 acres) at 
the time of the 60-month or 5 year mitigation milestone in 2003.  The entire post-transplant 
monitoring history for the NEMS 5 site is detailed in Figure 9.  The next monitoring survey will be 
the annual 2008 monitoring survey, scheduled for summer and will continue annually to keep the 
Navy’s eelgrass mitigation bank status current. 
 
MITIGATION BANK SUMMARY 
 
The mean of eelgrass coverage reported for the last 4 monitoring surveys at the NEMS 5 site is 4.40 
hectares (10.87 acres) and is 1.41 hectares (3.48 acres) in excess of the 2.99-hectare (7.39-acre) 
mitigation requirement.   The excess 1.41 hectares will be regarded as “eelgrass credits” for the 
NEMS 5 Eelgrass Mitigation Bank which will be used by the U.S. Navy for projects in the northern 
portion of San Diego Bay, and as necessary in the event of impacts to eelgrass habitat as a result of 
future in-water construction activities in the area.   
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Figure 9.  Eelgrass areal coverage at NEMS 5 since 1998  

Eelgrass areal coverage at NEMS 5 since 1998 Figure 9 
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NEMS 6  
 
SITE BACKGROUND 
 
The NEMS 6 site was created in 1998 by filling a 0.17 hectare (0.42 acre) area offshore of the 
northeast shore of Delta Beach, using dredge material from the MILCON P-211 SOF-PC Pier Project 
at NAB Coronado.  The eelgrass transplant was conducted by M&A in March 1999 during which 
0.30 hectare (0.74 acre) of eelgrass was transplanted.  NEMS 6 was created to mitigate construction 
activities associated with the project on the north side of NAB in which 0.05 hectare (0.12 acre) of 
eelgrass was impacted, requiring the creation of 0.06 hectare (0.15 acre) of transplanted eelgrass as 
mitigation (USACOE 1995).  As required by the project ACOE Permit 95-20073-DZ, special 
condition #V. A., the Navy is responsible for eelgrass mitigation and monitoring as stipulated by 
SCEMP (Exhibit 2).  Specifically, Special Condition V. A. states: 
 

V. Other Conditions to Meet Environmental Concerns 
 
A. The permittee shall mitigate the loss of 0.12 acre of eelgrass habitat according to 
the 'Southern California Eelgrass Mitigation Policy (NMFS 1991), by creating 0.15 
acre of eelgrass at the Delta Beach mitigation site.  A current eelgrass survey/impact 
assessment must be performed as stipulated in the NMFS policy.  That assessment 
may change the acreage of eelgrass mitigation required.  A final mitigation plan 
shall be submitted to Corps, USFWS and NMFS for approval at least 15 days prior to 
initiating project construction authorized by this permit.  Mitigation site construction 
shall occur prior to, or concurrent with, project construction. As-built drawings of 
the mitigation site shall be submitted to the Corps, USFWS and NMFS for review 
within 60 days of completing mitigation site construction. 

 
In January 2001, the Navy added an additional 40,000 cubic yards of material creating 0.75 hectare 
(1.85 acres) that would be available for mitigation banking.  The total potential area for the site was 
then increased to 1.42 hectares (3.51 acres).  The additional fill area was planted with 0.61 hectares 
(1.51 acres) of eelgrass in September 2001.  This new addition of material extended the success 
criteria monitoring out until 2007.   
 
Project Survey Area 
The NEMS 6 site is located north of NEMS 4 immediately to the south, and NEMS 1 further to the 
south (Figure 1).  A 0.30-hectare (0.74-acre) rectangular grid was established over the original 
NEMS 6 transplant site.  There were 7 monitoring transects spaced 10 meters (32.81 feet) apart and 
50 meters (164.04 feet) in length, bearing 45° from true north.  The transects were extended 
perpendicular from a 60 meter (196.85 feet) baseline, which was bearing 315° from true north, along 
the southwestern edge of the grid.  The original mitigation site resembles an underwater mound and 
was created by filling and raising the bay bottom up to an elevation suitable to receive and support 
transplanted eelgrass.  The additional fill was placed as a second mound to the northwest of the 
original site.  A grid was established and planted using similar methods to the original planting.  
Currently the entire NEMS 6 site may be described as approximately rectangular shaped and aligned 
in a northwest to southeast direction.  Tidal elevations for the site range from -2 to –9-ft MLLW.  
 
Prior Surveys 
Monitoring surveys for NEMS 6 began with the 0-month post transplant survey in March 1999.  
M&A conducted the 3-, 6-, 12-, 24-, 36-, 48-, 60-, and 72-month surveys.  The current survey marks 
96 months and the completion of the mitigation monitoring requirement.   



Appendix B  
 

  
 21 

CURRENT SURVEY RESULTS 
 
During the current NEMS 6 2007 survey, 0.88 hectare (2.17 acres) of eelgrass was mapped within 
the NEMS 6 site (Figure 10).  Eelgrass coverage totaled 0.19 hectare within the NEMS 6 mitigation 
or original planting area (Figure 2).   
 
DISCUSSION 
 
Eelgrass coverage within the NEMS 6 site has slowly increased in the last couple of years, nearing 
the peak eelgrass growth spike observed in 2004 (Figure 11).  The eelgrass at the site appears to be 
influenced by the bathymetry of the NEMS 6 site.  The original and additional planting areas are 
separated by a deeper trough that currently supports eelgrass growth.  Both planting areas have 
decreased in eelgrass coverage since 2004 but have steadily increased coverage yearly by 
approximately 0.10 hectare (0.25 acre) per year.  Decreased coverage occurs at the fringing or deeper 
edges of the beds.   
 
Although the additional eelgrass planting took place in September 2001, regular monitoring and 
inclusion of the additional coverage did not occur until 2003.   The increase in overall coverage 
resulting from the additional planting is seen in Figure 12.  The overall eelgrass coverage increased 
steadily between 2005 and 2007.  Although this eelgrass bed experienced a decline between 2004 
and 2005, the site appears generally stable and fluctuation in the areal coverage remains above the 
mitigation requirement.   The entire post-transplant monitoring history for the NEMS 6 site is 
detailed in Figure 11.  The 2007 survey marked the completion of the 5 year mitigation monitoring 
program as required by permit conditions for NEMS 6.  Yearly monitoring will continue to provide 
current mitigation bank status for this site. 
 
MITIGATION BANK SUMMARY 
 
The mean of eelgrass coverage reported for the last 4 monitoring surveys at the NEMS 6 site totaled 
0.81 hectare (2.0 acres).   The mean coverage exceeds the 0.06-hectare (0.15-acre) mitigation 
requirement by 0.75 hectare (1.85 acres).  The excess balance is available for banking. 
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Figure 11.  Eelgrass areal coverage at NEMS 6 since 1999.

Eelgrass areal coverage at NEMS 6 since 1999 Figure 11 
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Eelgrass Transplanting at NEMS 6  Figure 12 
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SOUTHERN CALIFORNIA EELGRASS MITIGATION POLICY
(Adopted July 31, 1991)

Eelgrass (Zostera marina) vegetated areas are recognized as important ecological
communities in shallow bays and estuaries because of their multiple biological and
physical values.  Eelgrass habitat functions as an important structural environment for
resident bay and estuarine species, offering both predation refuge and a food source.
Eelgrass functions as a nursery area for many commercially and recreational important
finfish and shellfish species, including those that are resident within bays and estuaries, as
well as oceanic species that enter estuaries to breed or spawn.  Eelgrass also provides a
unique habitat that supports a high diversity of non-commercially important species whose
ecological roles are less well understood.

Eelgrass is a major food source in nearshore marine systems, contributing to the system at
multiple trophic levels.  Eelgrass provides the greatest amount of primary production of
any nearshore marine ecosystem, forming the base of detrital-based food webs and as well
as providing a food source for organisms that feed directly on eelgrass leaves, such as
migrating waterfowl.  Eelgrass is also a source of secondary production, supporting
epiphytic plants, animals, and microbial organisms that in turn are grazed upon by other
invertebrates, larval and juvenile fish, and birds.

In addition to habitat and resource attributes, eelgrass serves beneficial physical roles in
bays and estuaries.  Eelgrass beds dampen wave and current action, trap suspended
particulates, and reduce erosion by stabilizing the sediment.  They also improve water
clarity, cycle nutrients, and generate oxygen during daylight hours.

In order to standardize and maintain a consistent policy regarding mitigating adverse
impacts to eelgrass resources, the following policy has been developed by the Federal and
State resource agencies (National Marine Fisheries Service, U.S. Fish and Wildlife
Service, and the California Department of Fish and Game).  While the intent of this Policy
is to provide a basis for consistent recommendations for projects that may impact existing
eelgrass resources, there may be circumstances (e.g., climatic events) where flexibility in
the application of this Policy is warranted.  As a consequence, deviations from the stated
Policy may be allowed on a case-by-case basis.  This policy should be cited as the
Southern California Eelgrass Mitigation Policy (revision 11).

For clarity, the following definitions apply. "Project" refers to work performed on-site to
accomplish the applicant's purpose.  "Mitigation" refers to work performed to compensate
for any adverse impacts caused by the "project".  "Resource agencies" refers to National
Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service (USFWS), and the
California Department of Fish and Game (CDFG).

1. Mitigation Need.  Eelgrass transplants shall be considered only after the normal
provisions and policies regarding avoidance and minimization, as addressed in the Section
404 Mitigation Memorandum of Agreement between the Corps of Engineers and
Environmental Protection Agency, have been pursued to the fullest extent possible prior to
the development of any mitigation program.  Mitigation will be required for the loss of

Exhibit C



existing vegetated areas, loss of potential eelgrass habitat, and/or degradation of
existing/potential eelgrass habitat.  Mitigation for boat docks and/or related work is
addressed in section 2.

2.  Boat Docks and Related Structures.  Boat docks, ramps, gangways and similar
structures should avoid eelgrass vegetated or potential eelgrass vegetated areas to the
maximum extent feasible.  If avoidance of eelgrass or potential eelgrass areas is infeasible,
impacts should be minimized by utilizing, to the maximum extent feasible, construction
materials that allow for greater light penetration (e.g., grating, translucent panels, etc.). For
projects where the impact cannot be determined until after project completion (i.e., vessel
shading, vessel traffic) a determination regarding the amount of mitigation shall be made
based upon two annual monitoring surveys conducted during the time period of August to
October which document the changes in the bed (areal extent and density) in the vicinity of
the footprint of the boat dock, moored vessel(s), and/or related structures.  Any impacts
determined by these monitoring surveys shall be mitigated per sections 3-12 of this policy.
Projects subject to this section must include a statement from the applicant indicating their
understanding of the potential mitigation obligation which may follow the initial two-year
monitoring.

3. Mitigation Map.  The project applicant shall map thoroughly the area, distribution,
density and relationship to depth contours of any eelgrass beds likely to be impacted by
project construction.  This includes areas immediately adjacent to the project site which
have the potential to be indirectly or inadvertently impacted as well as potential eelgrass
habitat areas.  Potential habitat is defined as areas where eelgrass would normally be
expected to occur but where no vegetation currently exists.  Factors to be considered in
delineating potential habitat areas include appropriate circulation, light, sediment, slope,
salinity, temperature, dissolved oxygen, depth, proximity to eelgrass, history of eelgrass
coverage, etc.

Protocol for mapping shall consist of the following format:

1) Bounding Coordinates
Horizontal datum - Universal Transverse Mercator (UTM), NAD 83, Zone
11 is the preferred projection and datum.  If another projection or datum is
used, the map and spatial data must include metadata that accurately defines
the projection and datum.

Vertical datum - Mean Lower Low Water (MLLW), depth in feet.

2)  Units
Transects and grids in meters.

Area measurements in square meters/hectares.

3)  File format
A spatial data layer compatible with readily available geographic
information system software must be sent to NMFS and any other interested
resource agency when the area mapped has greater than 10 square meters of



eelgrass.  For those areas with less than 10 square meters, a table must be
provided giving the bounding x,y coordinates of the eelgrass areas.  In
addition to a spatial layer or table, a hard-copy map should be included
within the survey report.  The projection and datum should be clearly
defined in the metadata and/or an associated text file.

All mapping efforts must be completed during the active growth phase for the vegetation
(typically March through October) and shall be valid for a period of 60 days with the
exception of surveys completed in August - October.  Surveys completed after unusual
climatic events (i.e., high rainfall) may have modified requirements and surveyors should
contact NMFS, CDFG, and USFWS to determine if any modifications to the standard
survey procedures will be required.  A survey completed in August - October shall be valid
until the resumption of active growth (i.e., in most instances, March 1).  After project
construction, a post-project survey shall be completed within 30 days.  The actual area of
impact shall be determined from this survey.

4. Mitigation Site.  The location of eelgrass transplant mitigation shall be in areas similar
to those where the initial impact occurs.  Factors such as, distance from project, depth,
sediment type, distance from ocean connection, water quality, and currents are among
those that should be considered in evaluating potential sites.

5. Mitigation Size.  In the case of transplant mitigation activities that occur concurrent to
the project that results in damage to the existing eelgrass resource, a ratio of 1.2 to 1 shall
apply.  That is, for each square meter adversely impacted, 1.2 square meters of new
suitable habitat, vegetated with eelgrass, must be created.  The rationale for this ratio is
based on, 1) the time (i.e., generally three years) necessary for a mitigation site to reach
full fishery utilization and 2) the need to offset any productivity losses during this recovery
period within five years.   An exception to the 1.2 to 1 requirement shall be allowed when
the impact is temporary and the total area of impact is less than 100 square meters.
Mitigation on a one-for-one basis shall be acceptable for projects that meet these
requirements (see section 11 for projects impacting less than 10 square meters).

Transplant mitigation completed three years in advance of the impact (i.e., mitigation
banks) will not incur the additional 20 percent requirement and, therefore, can be
constructed on a one-for-one basis.  However, all other annual monitoring requirements
(see sections 8-9) remain the same irrespective of when the transplant is completed.

Project applicants should consider increasing the size of the required mitigation area by 20-
30 percent to provide greater assurance that the success criteria, as specified in Section 10,
will be met.  In addition, alternative contingent mitigation must be specified, and included
in any required permits, to address situation where performance standards (see section 10)
are not likely to be met.

For potential eelgrass habitat, a ratio of 1 to 1 of equivalent habitat shall be created.

Degradation of existing eelgrass vegetated habitat that results in a reduction of density
greater than 25 percent shall be mitigated on a one-for-one basis.  For example, a 25



percent reduction in density of a 100 square meter (100 turions/meter) eelgrass bed  to 75
turions/meter would require the establishment of 25 square meters of new eelgrass with a
density at or greater than the pre-impact density.  All other provisions of the Policy would
apply.

6.  Mitigation Technique.  Techniques for the construction and planting of the eelgrass
mitigation site shall be consistent with the best available technology at the time of the
project.  Donor material shall be taken from the area of direct impact whenever possible,
but also should include a minimum of two additional distinct sites to better ensure genetic
diversity of the donor plants.   No more than 10 percent of an existing bed shall be
harvested for transplanting purposes.  Plants harvested shall be taken in a manner to thin an
existing bed without leaving any noticeable bare areas.  Written permission to harvest
donor plants must be obtained from the California Department of Fish and Game.

Plantings should consist of bare-root bundles consisting of 8-12 individual turions.
Specific spacing of transplant units shall be at the discretion of the project applicant.
However, it is understood that whatever techniques are employed, they must comply with
the stated requirements and criteria.

7.  Mitigation Timing.  For off-site mitigation, transplanting should be started prior to or
concurrent with the initiation of in-water construction resulting in the impact to the
eelgrass bed.  Any off-site mitigation project which fails to initiate transplanting work
within 135 days following the initiation of the in-water construction resulting in impact to
the eelgrass bed will be subject to additional mitigation requirements as specified in
section 8.  For on-site mitigation, transplanting should be postponed when construction
work is likely to impact the mitigation.  However, transplanting of on-site mitigation
should be started no later than 135 days after initiation of in-water construction activities.
A construction schedule which includes specific starting and ending dates for all work
including mitigation  activities shall be provided to the resource agencies for approval at
least 30 days prior to initiating in-water construction.

8. Mitigation Delay.  If, according to the construction schedule or because of any delays,
mitigation cannot be started within 135 days of initiating in-water construction, the
eelgrass replacement mitigation obligation shall increase at a rate of seven percent for each
month of delay.  This increase is necessary to ensure that all productivity losses incurred
during this period are sufficiently offset within five years.

9. Mitigation Monitoring.  Monitoring the success of eelgrass mitigation shall be required
for a period of five years for most projects.  Monitoring activities shall determine the area
of eelgrass and density of plants at the transplant site and shall be conducted at initial
planting, 6, 12, 24, 36, 48, and 60 months after completion of the transplant.  All
monitoring work must be conducted during the active vegetative growth period and shall
avoid the winter months of November through February.  Sufficient flexibility in the
scheduling of the 6 month surveys shall be allowed in order to ensure the work is
completed during this active growth period.  Additional monitoring beyond the 60 month
period may be required in those instances where stability of the proposed transplant site is
questionable or where other factors may influence the long-term success of transplant.



The monitoring of an adjacent or other acceptable control area (subject to the approval of
the resource agencies) to account for any natural changes or fluctuations in bed width or
density must be included as an element of the overall program.

A monitoring schedule that indicates when each of the required monitoring events will be
completed shall be provided to the resource agencies prior to or concurrent with the
initiation of the mitigation (see attached monitoring and compliance summary form).

Monitoring reports shall be provided to the resource agencies within 30 days after the
completion of each required monitoring period and shall include the summary sheet
included at the end of this policy.

10. Mitigation Success.  Criteria for determination of transplant success shall be based
upon a comparison of vegetation coverage (area) and density (turions per square meter)
between the adjusted project impact area (i.e., original impact area multiplied by 1.2)
and mitigation site(s).  Extent of vegetated cover is defined as that area where eelgrass is
present and where gaps in coverage are less than one meter between individual turion
clusters.  Density of shoots is defined by the number of turions per area present in
representative samples within the original impact area, control or transplant bed.  Specific
criteria are as follows:

a. the mitigation site shall achieve a minimum of 70 percent area of eelgrass and 30
percent density as compared to the adjusted project impact area after the first year.

b. the mitigation site shall achieve a minimum of 85 percent area of eelgrass and 70
percent density as compared to the adjusted project impact area after the second
year.

c. the mitigation site shall achieve a sustained 100 percent area of eelgrass bed and
at least 85 percent density as compared to the adjusted project impact area for the
third, fourth and fifth years.

Should the required eelgrass transplant fail to meet any of the established criteria, then a
Supplementary Transplant Area (STA) shall be constructed, if necessary, and planted.  The
size of this STA shall be determined by the following formula:

STA = MTA x (|At + Dt| - |Ac + Dc|)

MTA = mitigation transplant area.
At = transplant deficiency or excess in area of coverage criterion (%).
Dt = transplant deficiency in density criterion (%).
Ac = natural decline in area of control (%).
Dc = natural decline in density of control (%).

The STA formula shall be applied to actions that result in the degradation of habitat (i.e.,
either loss of areal extent or reduction in density).



Five conditions apply:

1) For years 2-5, an excess of only up to 30% in area of coverage over the stated criterion
with a density of at least 60% as compared to the project area may be used to offset any
deficiencies in the density criterion.
2) Only excesses in area criterion equal to or less than the deficiencies in density shall be
entered into the STA formula.
3) Densities which exceed any of the stated criteria shall not be used to offset any
deficiencies in area of coverage.
4) Any required STA must be initiated within 120 days following the monitoring event that
identifies a deficiency in meeting the success criteria.  Any delays beyond 120 days in the
implementation of the STA shall be subject to the penalties as described in Section 8.
5) Annual monitoring will be required of the STA for five years following the
implementation and all performance standards apply to the STA.

11.  Mitigation Bank.  Any mitigation transplant success that, after five years, exceeds the
mitigation requirements, as defined in section 10, may be considered as credit in a
"mitigation bank".  Establishment of any "mitigation bank" and use of any credits accrued
from such a bank must be with the approval of the resource agencies and be consistent
with the provisions stated in this policy.  Monitoring of any approved mitigation bank shall
be conducted on an annual basis until all credits are exhausted.

12.  Exclusions.

1)  Placement of a single pipeline, cable, or other similar utility line across an
existing eelgrass bed with an impact corridor of no more than 1 meter wide may be
excluded from the provisions of this policy with concurrence of the resource agencies.
After project construction, a post-project survey shall be completed within 30 days and the
results shall be sent to the resource agencies.  The actual area of impact shall be
determined from this survey.  An additional survey shall be completed after 12 months to
insure that the project or impacts attributable to the project have not exceeded the allowed
1 meter corridor width.  Should the post-project or 12 month survey demonstrate a loss of
eelgrass greater than the 1 meter wide corridor, then mitigation pursuant to sections 1-11 of
this policy shall be required.

2)  Projects impacting less than 10 square meters.  For these projects, an exemption
may be requested by a project applicant from the mitigation requirements as stated in this
policy, provided suitable out-of-kind mitigation is proposed.  A case-by-case evaluation
and determination regarding the applicability of the requested exemption shall be made by
the resource agencies.

(last revised 08/30/05)



Southern California Eelgrass Mitigation Policy
Monitoring and Compliance Reporting Summary

PERMIT DATA:
Permit (Type, Number) Issuance Date Expiration Date Agency Contact
ACOE:____________________
CDP:_____________________
Other:_____________________

EELGRASS IMPACT AND MITIGATION REQUIREMENTS SUMMARY:
Permitted Eelgrass Impact Estimate (m2)
Actual Eelgrass Impact, (m2) (post-const. survey date)
Eelgrass Mitigation Requirement (m2) (mitigation plan ref.)
Impact Site Location (location)
Impact Site Center Coordinates (define projection and datum)
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1.0 Introduction 
 
San Diego Bay has historically contained expansive Eelgrass (Zostera marina) beds.  

Eelgrass meadows are recognized as an important ecological community within shallow 

bays and estuaries due to their multiple biological and physical values.   Biological 

benefits of Eelgrass habitat have been well documented as important sources of food, 

protection and nursing areas for an abundance of fish, invertebrates and birds.  Eelgrass 

beds also provide physical benefits to bay and estuarine habitats by minimizing wave and 

current actions, and also by trapping suspended particulates and reducing erosion.  

Eelgrass primarily grows within a limited depth range, a particular sediment type and 

high water clarity.  Primary habitat for Eelgrass in Southern California is typically 

restricted to protected coastal areas, large bays, and estuaries and in turn has conflicted 

with development and usage of waterfront areas.  Currently regulatory agencies have a 

well-defined Southern California Eelgrass Mitigation Policy (SCEMP) to evaluate and 

mitigate impacts to Eelgrass habitat.  In order to effectively understand impacts to 

Eelgrass habitat it is important to identify natural variations in Eelgrass bed size, health 

and recruitment.   

 

Several state, federal and private agencies have collected data delineating Eelgrass beds 

and potential habitat throughout San Diego bay for the past 25 years.  The 

implementation of permanent transects sampled on regular intervals would enhance the 

understanding of temporal and spatial variations within San Diego Bay eelgrass beds.  

The ability to tract fluctuations in coverage extent and health (turion density) of specific 

eelgrass transects will provide valuable long term data for identifying effects from 

catastrophic, as well as seasonal, natural and anthropomorphic events. 

 

2.0 Methods 
 
Utilizing existing data collected by Naval Facilities Engineering Command Southwest 

(NAVFAC) five permanent transects were selected within each of the five zones of San 

Diego Bay (Figure 1).  Transects were selected based on historical baseline data and the 



ability to resample those areas.  Transects varied in length, exposure and depth. There 

was five transects placed in each region: Outer Bay (OB), North Bay (NB), North Central 

Bay (NC), South Central Bay (SC) and South Bay (SB).   Biannual samples took place 

during high slack tides in the winter between November and March and in the summer 

between June and September. 

 

The surveys were performed using a 15-foot Boston Whaler and a BioSonics DT4000 

portable echosounder with a 420 kHz, 6-degree single beam transducer that generates 

monotone pulses (pings) at a user-set rate (5 pings/sec) and duration (0.1ms) was used to 

acquire the hydroacoustic data.  The echosounder was connected to a laptop computer, 

which ran Biosonics Visual Acquisition software. 

 

Real time Geo-referencing of the boat and sonar track was acquired using a Trimble AG 

122.  Differential correction was provided through the Trimble unit utilizing the Coast 

Guard COORS DGPS signal. 

 

3.0 Site Overviews 
 

Site selection for permanent transects within each bay zone utilized existing eelgrass 

occurrences, densities and transect directions from single beam sonar surveys performed 

in the winter of 1999/2000 and 2005.  Additional data from other studies included long 

term eelgrass monitoring performed by U.S. Fish and Wildlife Services (USFWS) and/or 

the National Oceanographic Atmospheric Administration. These studies were taken into 

account to provide the most comprehensive overlap of documented eelgrass habitat in the 

greater San Diego Bay. 

 
 
 
 
 
 
 



 
 
 
 
 



3.1 Outer Bay    ADD LAT LON for each trans, direction in 
degrees, summary table  

 
3.1.1 Transect Outer Bay 1 (OB1) a persistent and variable eelgrass bed 

was located in the outer bay east of the Zuniga Jetty.  The transect 
proceeds from west to east and was approximately 1100 meters 
(m) in length.  Densities ranged seasonally and spatially based on 
the intensity of the annual long shore sand movement and the 
occurrence of substantial wave events.  Eelgrass transect data was 
collected for the years 1999/2000 and 2005. 

 
3.1.2 Transect Outer Bay 2 (OB2) was located offshore of OB1 within 

the same expansive eelgrass bed and proceeds from east to west.  
The OB2 transect was approximately 1100 m in length and transect 
data was gathered in 1999/2000 and 2005. 

 
3.1.3 Transect Outer Bay 3 (OB3) was located west of the Zuniga jetty 

at the entrance of San Diego Bay and was 280 m in length.  
Transect OB3 runs from west to east and perpendicular to shore.  
The eelgrass bed associated with this transect was constrained by 
the break wall to the east and the deep channel to the west.  
Transect data was collected in 1999/2000 and 2005. 

 
3.1.4 Transect Outer Bay 4 (OB4) was located on the northwestern 

boundary to the entrance of San Diego Bay and was 340 m in 
length.  The eelgrass bed was persistent along the shoreline and 
fluctuated seasonally moving east towards the shipping channel.  
OB4 transect was sampled from east to west and transect data was 
collected in 1999/2000 and 2005. 

 
3.1.5 Transect Outer Bay 5 (OB5) was just offshore (south) of OB4.  

OB5 was approximately 480 m in length and was sampled in 
1999/2000 and 2005.  OB 5 was sampled running west to east.  
The eelgrass bed became patchy on the channel side and was likely 
sculpted by wave action from ship traffic and sediment deposition. 

3.2  North Bay 
 

3.2.1 Transect North Bay 1 (NB1) was located well within the bay 
nearest to the jet runway on north island and across from Shelter 
Island boat launch.  Transect NB1 was 450 m in length and was 
sampled parallel to shore in a north to south direction.  The 
eelgrass bed was compressed along the shore but well documented 
and persistent.  Transect density data was collected in 1999/2000 



and presence absence data collected in 2004 by a collaborative 
study. 

 
3.2.2 Transect North Bay 2 (NB2) was located just inside the bay along 

the eastern shoreline just south of the fuel piers.  Transect NB2 
was only 80 m long and was sampled in an east to west direct.  
Transect density data was collected in 1999/2000 and presence 
absence data collected in 2004 by a collaborative study. 

 
3.2.3 Transect North Bay 3 (NB3) was located on the western shore of 

the bay shoreward of the marine mammal pens and parallel to one 
of the few sandy beaches in this portion of the bay.  Transect NB3 
was 170 m in length and was sampled parallel to shore in a south 
to north direction.  Transect density data was collected in 
1999/2000 and in 2005. 

 
3.2.4 Transect North Bay 4 (NB4) was located at the entrance of Shelter 

Island yacht basin and was approximately 200 m in length.  
Transect NB4 was sampled in a north to south direction and 
represents a variable eelgrass bed in a bathymetrically diverse area 
well traveled by various vessels.  Density data was only collected 
in 1999/2000 and presence absence data collected in 2004 by a 
collaborative study. 

 
3.2.5 Transect North Bay 5 (NB5) was located far up the North Bay near 

on the western shore of the entrance Naval Training Center (NTC) 
boat channel across from the fuel dock. Transect NB5 was 105 m 
in length situated in a west to east configuration.  Density data was 
collected in 1999/2000 and presence absence data collected in 
2004 by a collaborative study. 

3.3 North Central Bay 
 

3.3.1 Transect North Central 1 (NC1) was located on the southern shore 
just east of the Naval aircraft carrier piers and across from the 
convention center.  Transect NC1 was 210 m in length and 
sampled in a north to south direction.  The eelgrass bed was 
perpendicular to shore and transect data was gathered in 
1999/2000. 

 
3.3.2 Transect North Central 2 (NC2) was located on the southwestern 

shore just north of the Coronado bridge and inshore of the yacht 
moorings.  Transect NC 2 was 205 m in length and sampled in a 
west to east direction.  Transect data was collected in 1999/2000. 

 



3.3.3 Transect North Central 3 (NC3) was located southeast of NC2 
outside the yacht moorings and was 315 m in length.  Transect 
NC3 was sampled in a west to east direction and transect data was 
collected in 1999/2000. 

 
3.3.4 Transect North Central 4 (NC4) was located south of NC 3 on the 

south side of the Coronado bridge and just offshore of the golf 
course on Coronado Island. Transect NC4 was 485 m in length and 
sampled in an east to west direction.  This eelgrass bed has been 
well documented and was divided into an inshore and offshore 
section by an old shipping channel.  Transect data was collected in 
1999/2000 and in 2005. 

 
3.3.5 Transect North Central 5 (NC5) was located in Glorietta Bay 

perpendicular to the naval controlled beach just south of the boat 
launch.  Transect NC5 was 162 m in length and sampled in a south 
to north direction.  Transect data was collected in 1999/2000 and in 
2005.  This area has undergone several development projects over 
the years and should be interesting to review in the coming 
sampling events. 

 

3.4 South Central Bay 
 

3.4.1 Transect South Central 1 (SC1) was located on the south side of 
the Coronado Bridge offshore for the Naval amphibious landing 
facility.  Transect SC1 was 1225 m in length and sampled in a 
north to south direction.  The associated eelgrass bed was 
expansive and robust covering a substantial area.  Transect data 
was collected in 1999/2000 and presence absence data collected in 
2004 by a collaborative study. 

 
3.4.2 Transect South Central 2 (SC2) was located south west of SC1 and 

inshore of the enhancement island.  Transect SC2 was 350 m in 
length and sampled in a west to east direction.  This eelgrass bed 
has been well studied by the USFWS/NOAA and was serves as a 
long term monitoring location.  Transect data was collected in 
1999/2000 and presence absence data collected over multiply years 
by various studies. 

 
3.4.3 Transect South Central 3 (SC3) was located south of SC2 and 

adjacent to the Least Tern colonies at north/south delta.  Transect 
SC3 was 615 m in length and was sampled in an east to west 
direction.  Transect data was collected in 1999/2000 and in 2005. 

 



3.4.4 Transect South Central 4 (SC4) was located just south of SC3 at 
the head of the south delta Least Tern area and north of Fiddler’s 
Cove Marina.  Transect SC4 was 135 m in length and was sampled 
in an east to west direction.  Transect data was collected in 
1999/2000 and in 2005. 

 
3.4.5 Transect South Central 5 (SC5) was located on the eastern shore 

just south of Fiddler’s Cove Marina.  Transect SC5 was 170 m in 
length and sampled in an east to west direction.  The eelgrass beds 
associated with this transect forms a narrow band along the 
shoreline and was sampled for density in 1999/2000 and in 2005. 

 

3.5 South Bay 
 

3.5.1 Transect South Bay 1 (SB1) was located on the western shore 
south of SC5 near the state beach camping area.  Transect SC1 was 
1760 m in length and sampled in a west to east direction.  The 
eelgrass bed was most dense insure and crosses a boat channel near 
its midpoint. Transect data was collected in 1999/2000 and in 
2005. 

 
3.5.2 Transect South Bay 2 (SB2) was located on the eastern shore 

across the bay and south from SB1.  SB2 originates in shallow 
waters near the commercial boat yard, was 1100 m in length, and 
sampled in an east to west direction.  Transect SB2 crosses two 
channels and terminates at the main channel in the center of the 
southbay. Transect data was collected in 1999/2000 and in 2005. 

 
3.5.3 Transect South Bay 3 (SB3) was located on the western shore near 

the south entrance to Coronado Keys.  The transect was 
perpendicular to shore, was 1200 m in length, and sampled from 
west to east.  The transect crosses two channels with the second 
channel being the main channel in the center of the bay. Transect 
data was collected in 1999/2000 and in 2005. 

 
3.5.4 Transect South Bay 4 (SB4) was located just south of the entrance 

to Chula Vista Marina aligned perpendicular to shore.  Transect 
SB4 was 680 m in length and was sampled in a west to east 
direction. Transect data was collected in 1999/2000 and in 2005. 

 
3.5.5 Transect South Bay 5 (SB5) was located in the southern most 

portion of the bay near Emory Cove.  Transect SB5 was 1640 m in 
length, almost perpendicular to shore, and sampled in an east to 
west direction.  Transect data was collected in 1999/2000 and in 
2005.     
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locations, expansion of tern or plover nesting deterrence through habitat modification, 

construction of a dog kennel, dune restoration and habitat enhancement).  Additional analysis 

and amendment of this biological opinion may also be necessary as new information becomes 

available regarding the effects of military working dogs on terns and plovers.  We will continue 

to coordinate with the Navy to determine if future activities require consultation, and to reassess 

the effects of the action described herein in the context of changing abundance and distribution 

of listed species, as necessary.  This programmatic consultation facilitates a streamlined process 

for any future site-specific military training or resource management activities within the action 

area.  Any future incidental take statement to address the impacts of changes in training or 

management may be appended to this biological opinion. 

 

The effects to three federally listed species that occur on the SSTC are evaluated within this 

biological opinion including one federally threatened species, the western snowy plover 

(Charadrius alexandrinus nivosus, “snowy plover”or “plover”), and two federally endangered 

species, the California least tern (Sternula antillarum browni, “least tern”) and the San Diego 

fairy shrimp (Branchinecta sandiegonensis, “fairy shrimp”).  The effects to the California brown 

pelican (Pelecanus occidentalis californicus, “pelican”) were evaluated within our 

September 21, 2009, draft biological opinion.  The California brown pelican was removed from 

the Endangered Species List, effective December 17, 2009, and has therefore been removed from 

consideration in this biological opinion. 

 

Other listed species within the vicinity of the action area include the California clapper rail 

(Rallus longirostris levipes, “clapper rail”), Salt marsh bird’s beak (Cordylanthus maritimus ssp. 

maritimus), and the East Pacific green sea turtle (Chelonia mydas, “green sea turtle”).  However, 

the Navy has concluded that the proposed training and resource management activities would 

have no effect on the clapper rail and the Salt marsh bird’s beak, and they are not addressed in 

this biological opinion.  Any potential in-water effects to green sea turtle within San Diego Bay 

and the nearshore ocean waters is not addressed in this biological opinion, but would be 

addressed in separate consultation with National Marine Fisheries Service (NMFS), as required. 

 

While written confirmation was not provided to your agency, formal consultation was initiated 

on September 22, 2008, the date we received your request for consultation.  We initiated review 

of the Programmatic Biological Assessment for the Silver Strand Training Complex (BA; DoN 

2008) in November 2009.  This biological opinion is based on: information provided in the BA; 

modifications and clarifications to the project description outlined in the BA made during the 

consultation process; previous biological opinions developed addressing operations and activities 

on the SSTC and NASNI Beach (listed in Appendix B); Memorandums of Understanding 

(MOUs) developed to address management of federally listed species within the boundaries of 

the SSTC (listed in Appendix B); the NBC Integrated Natural Resource Management Plan 

(INRMP); the Recovery Plan for the Pacific Coast Population of the Western Snowy Plover 

(Service 2007a); the Recovery Plan for the California Least Tern (Service1985); the  Vernal 

Pool Recovery Plan for Southern California (Service 1998); the California Least Tern 5-Year 

Review (Service 2006a); the San Diego Fairy Shrimp 5-Year Review (Service 2008a); annual 

least tern and western snowy plover monitoring reports submitted to the Service; literature 
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relevant to species and effects of the activities addressed; supplementary materials provided 

during the consultation process; site visits conducted before and during the consultation process; 

and on other available information. 

 

This consultation supersedes biological opinion FWS-SDG-3452.3 (2005), which is the current 

comprehensive biological opinion regarding Navy training and management activities within the 

action area. 

 

Consultation History 

 

We received your request for consultation on training activities at the SSTC on September 22, 

2008.  When we received your request, our staff was working to complete a biological opinion 

for training activities and associated fire management at San Clemente Island (FWS- LA-

09B0027-09F0040).  Upon completion of the San Clemente Island biological opinion, on 

November 18, 2008, we initiated review of your consultation request and the BA. 

 

Between November 18, 2008, and April 27, 2009, the Navy and Service met regularly to discuss 

the proposed action, effects to species and associated incidental take, and conservation measures 

to avoid, minimize, and monitor impacts. 

 

The Service provided a draft biological opinion to the Navy for review and comment on 

August 28, 2009.  The Navy provided preliminary comments on the draft biological opinion on 

September 28, 2009.  The Navy and the Service discussed the Navy’s comments at meetings 

held on September 21 and September 29, 2009.  The Service addressed these comments and 

provided a revised draft biological opinion to the Navy on January 15, 2010.  The Navy provided 

additional comments on the revised draft biological opinion to the Service, via electronic mail, 

on March 3, 2010.  The Navy and the Service discussed the Navy’s additional comments at 

meetings held on March 4 and May 26, 2010.  The Service has addressed the Navy’s comments 

in this final biological opinion as discussed in these meetings. 

 

The complete project file for this consultation is maintained at the Carlsbad Fish and Wildlife 

Service Office (CFWO). 

 

BIOLOGICAL OPINION 

 

PROJECT DESCRIPTION 

 

The Navy has a history of consultation and coordination with the Service regarding the effects of 

various activities located at NBC, including the SSTC, on federally listed species.  The Navy has 

also coordinated with the Service in the development of their resource conservation and 

monitoring programs on the SSTC under the NBC INRMP.  The proposed action represents a 

comprehensive description of future training activities and includes proposed continuation of a 

variety of natural resource management programs that monitor species status and may reduce 

adverse effects of proposed training. 
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The mission of the SSTC is to support Navy and U.S. Marine Corps (Marine Corps) individual 

and Fleet training by providing local land, sea, and airspace, support services, material, and 

training facilities that will help these forces achieve and maintain the highest level of operational 

readiness.  The importance of the SSTC in supporting the Navy and Marine Corps’ need for 

training and operational readiness is underscored by the wide range of commands and units and 

their proximity to SSTC facilities.  The ability of local commands to engage in amphibious, 

inshore, clandestine, unconventional, and special warfare operations by providing local land, 

water, and airspace, support services, materials, and facilities for training on the SSTC is critical 

towards achieving and maintaining operational readiness. 

 

The action area includes the area that will be directly or indirectly affected by the Navy’s 

proposed military training and associated resource management program for the SSTC 

(Figure 1).  The action area, located in and around the Silver Strand peninsula, has had a long 

history of training use and resource management.  The Silver Strand peninsula is an 11.3 km 

(7 mi) coastal strand that extends from NASNI to the City of Imperial Beach in southern San 

Diego County.  It is characterized by broad dune-backed beaches in the areas that have not been 

developed, and hosts many summer recreational visitors.  Official military training areas, 

administered by NBC, are separated by the City of Coronado and Silver Strand State Beaches 

that are open to public use.  These public beaches are included within the action area because 

some military training activities (primarily involving foot-traffic transit) occur on these beaches 

(Figure 1). 

 

Military units conducting training within the SSTC action area report to one of four major 

commands:  Commander Navy Surface Pacific (COMNAVSURFPAC); Commander Naval 

Special Warfare (COMNAVSPECWAR); Commander, Navy Expeditionary Combat Command 

(NECC), and the First Marine Expeditionary Force (I MEF).  The COMNAVSURFPAC and 

COMNAVSPECWAR are headquartered on NBC.  NECC is headquartered at NAB Little Creek, 

Virginia, with subordinate units stationed in the San Diego area.  I MEF is headquartered at 

Marine Corps Base Camp Pendleton. 

 

The Navy proposes to conduct training activities within the SSTC action area (Figure 1).  The 

area is currently used for numerous training activities, which will continue under the proposed 

action.  Training activities will occur at SSTC-North (SSTC-N) and SSTC-South (SSTC-S) and 

the adjacent ocean and bay waters, as well as the NASNI Beach.  In addition, some physical 

fitness training and vehicle transit will occur on the City of Coronado Beach and Silver Strand 

State Beach.  For scheduling purposes, the Navy uses Boat Lanes and Beach Lanes to identify 

the scheduled location(s) of training activities.  Training is also proposed on the non-beach 

portion of SSTC-S, referred to as the “SSTC-S Inland” on the NRRF.  Proposed military training 

activities include those conducted on land, in the air, in San Diego Bay, and in the Pacific Ocean. 

The proposed action includes the following components, which are discussed in more detail 

below: 

(1) Continue Current Training; 

(2) Increase Training Tempo; 

(3) Conduct New Training; 
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(4) Conduct Current Training at Additional Established Training Areas; 

(5) Increase Training Access to SSTC Beach and Inland Training Areas; 

(6) Implement Avoidance Measures for Specific Activities, and 

(7) Implement a Modified Conservation Program for Listed Species. 

 

Figure 1:  Silver Strand Training Complex Action Area 

 
 

A complete description of the Navy’s proposed action is provided in the BA. 
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1.  Continue Current Training 

 

Training exercises that are currently conducted at the SSTC are proposed to continue at 

frequencies required to maintain military readiness.  Many personnel who would normally be 

going through training rotations at the SSTC are currently deployed overseas, and training 

exercises have also temporarily shifted from the SSTC to desert training areas to prepare military 

personnel for conditions they will encounter overseas.  Data regarding the location, timing, and 

number of training exercises that have recently taken place each year at the SSTC are not 

available.  To establish the “baseline” level of training at SSTC, training personnel were 

interviewed to determine the training frequency from a “representative year” for each training 

activity over a 7-year period (i.e., 2001 to 2008).  The data collected does not represent the total 

or average number of training exercises conducted during a single year, rather a composite of the 

most representative year for each type of activity over a 7-year period.  Therefore, training data 

termed the “baseline” level of training does not reflect the actual level of training conducted at 

SSTC in any given year from 2001 to 2008 or currently. 

 

Under the “baseline” level of training established by the Navy, 3,926 training exercises per year 

would be conducted at the SSTC to maintain military readiness (DoN 2009).  Data is not 

available to determine how this estimate of the “baseline” level of training compares to the actual 

level of training conducted at SSTC in any given year; however, due to the number of deployed 

troops and the shift to desert training areas, this baseline number is likely higher than the actual 

level of training conducted at SSTC from 2001 to present. 

 

Current training exercises are listed in Table 1 and described in more detail in Appendix A.  

Table 1 provides the name of each training exercise (e.g., anchoring, towing, etc.) and the 

terrestrial activities associated with each type of training exercise [e.g., Beach Party Teams, 

Mine Counter Measures (MCM), Beaching, Beach Camps, etc.].  The estimated “baseline” and 

“proposed” annual frequency of each training exercise is also provided but does not necessarily 

reflect the actual level of current or future training, since less training has and will occur if troops 

are deployed overseas and/or are training in the desert.  The terrestrial activities associated with 

each type of training exercise are provided to facilitate the assessment of impacts of various 

training exercises on the natural resources in the vicinity. 

 

Training exercises include activities within and over the waters included in the action area.  Boat 

travel occurs throughout San Diego Bay and the nearby ocean waters as vessels travel to and 

from training areas.  Helicopter air traffic occurs from NASNI to over water areas, or designated 

landing areas at NAB and SSTC-S inland. 

 

2.  Increase Training Tempo 
 

Training at SSTC is expected to return to levels identified as “baseline” in Tables 1, 16, and 17 

after the end of current combat overseas and is also expected to increase to support future 

organizational realignments.  Overall, the Navy proposes to increase the potential number of 

training exercises at the SSTC from the “baseline” level of 3,926 exercises per year to 5,343 
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exercises per year (i.e., a 36 percent increase).  Training exercises that are conducted exclusively 

in the water will increase from a “baseline” level of 999 exercises per year to 1,584 exercises per 

year (i.e., a 59 percent increase).  Exercises that include terrestrial training will increase from a 

“baseline” level of 2,927 exercises per year to 3,759 exercises per year (i.e., a 28 percent 

increase) (from information in Table 1 and Table 2).  The anticipated increase in training tempo 

differs among the different installations included in the action area. 

 

A list of existing training exercises that are proposed for continuation or increased frequency is 

provided in Table 1. 

 

Helicopters will fly at an altitude below 152 m (500 ft) above ground level between NASNI/ 

NAB and SSTC-S along either of the following routes:  1) down San Diego Bay over the boat 

lanes in SSTC-N and the South San Diego Bay Unit of the Service’s San Diego Bay National 

Wildlife Refuge (NWR), crossing the Silver Strand at Emory Cove (Figure 1.a) into SSTC-S; or 

2) over the ocean crossing the SSTC-S Beach into the SSTC-S Inland area (not shown on Figure 

1.a).  Helicopters will not hover over the beach and will land only at the existing designated 

landing sites at NASNI/NAB and SSTC-S Inland.  Helicopter travel down San Diego Bay from 

NASNI/NAB to SSTC-S will increase from a baseline of 100 to 150 sorties per year to 350 to 

400 sorties per year (Latas 2010). 

 

More than one training exercise can occur on the same date at a given location since many only 

take a few hours.  Many training exercises are also strictly offshore and can be scheduled at the 

same time as those that only use the beach.  In addition, some training exercises are done 

concurrently at the same location so groups can easily share resources. 

 
Table 1:  Current Training Exercises, Estimated Baseline* and Proposed Frequency, and Location(s) 
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1 Anchoring 1 7

2 

7

2 

0   x                      

2 Towing 1 3

0 

3

0 

0   x                      

3 Moor to Buoy 1 3

6 

3

6 

0   x                      

4

  

Parachuting 1 2

1

6 

2

2

8 

1

2 

  x x                     
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5 Mine Counter 

Measures 

1 3

2 

5

8 

1

6 

x x       x                

6 Floating Mine 1 2

5 

5

3 

2

8 

x x                  x     

7 Dive Platoon 1 8 8 0   x                 x     

8 Very Shallow 

Water Course 

8 4 6 2   x                      

9 VSW Mine 

Countermeasur

es 

1 1

2

0 

1

5

6 

3

6 

  x  x                    

1

0 

Autonomous 

Underwater 

Vehicle 

1 1

2

0 

1

5

6 

3

6 

  x  x                    

1

1 

Marine 

Mammal/MMS 

1 1

7

5 

2

0

8 

3

3 

  x                      

1

2 

Mine 

Neutralization 

1 4 4 0 x x  x                x     

1

3 

Visit Board, 

Search, Seize 

1 3

0 

4

2 

1

2 

  x                      

1

4 

Small Boat 

Handling 

1 9

4 

9

4 

0     x               x     

1

5 

Swimmer 

Conditioning-

Bay, Ocean 

1 1

8

9 

1

8

9 

0 x    x               x     

1

6 

Basic Recon 

Course Final 

Mission 

1 8 8 0  x  x               x x    x 

1

7 

Obstacle 

Course 

1 1

3

8 

1

4

2 

4 x                    x    

1

8 

Hydrographic 

Reconnaissance 

1 4

0 

4

4 

4 x x   x X              x   x  

1

9 

Surf 

Observations 

1 1

1

6 

1

1

6 

0 x x                  x   x  

2

0 

CRRC&IBS 

Surf 

Passage/Boat 

Team 

1 7

2 

7

2 

0 x    x X              x     

2

1 

CRRC Towing, 

High Speed 

Maneuver 

1 8 8 0      X                   

2

2 

CRRC LCU 

Launch and 

Recover 

1 2

4 

2

4 

0 x x    X              x     

2

3 

CRRC 

Navigation, 

Bay and Ocean 

1 2

6 

2

6 

0 x x    X              x     



Captain Yancy Lindsey (FWS-SDG-08B0503-09F0517) 9 

 
2

4 

Amphibious 

Raid Course 

Final Mission 

1 2

4 

2

4 

0     x X         x     x     

2

5 

Amphibious 

Raid 

3 2 1

8 

1

6 

 x  x                    x 

2

6 

Direct Action  3 2 1

8 

1

6 

 x  x                    x 

2

7 

LCAC Craft 

Landing Zone 

(CLZ) 

1 4 4 0 x x    x  x     x       x     

2

8 

Swimmer/CRR

C OTB 

Insertions/ 

Extractions 

with 

Pyrotechnics, 

Blanks 

4 5

2 

8

6 

3

4 

x x  x  X        x  x   x x  x   

2

9 

Over the Beach 

Stalk 

1 1

6 

2

4 

8  x  x                     

3

0 

Immediate 

Action Drills 

1 8 1

2 

4  x  x                     

3

1 

Breacher 

Training 

1 9 2

0 

9    x                     

3

2 

Amphibious 

Warfare 

1 5

0 

8

4 

3

4 

x x   x         x    x x x     

3

3 

Mobility 

Primary 

Mission Area 

1 2

0

0 

2

0

0 

0 x x   x                    

3

4 

Escape and 

Evasion 

1 2

0 

8

4 

6

4 

x    x           x         

3

5 

Helicopter 

Rope 

Suspension 

Training 

Cast and 

Recovery 

1 1

2

4 

1

5

4 

3

0 

x x  x x                    

3

6 

Rappel & Fast 

Rope Training 

1 6 1

1 

5 x                        

3

7 

SDV/ASDS 

Certification to 

Deploy 

1

4 

1

4 

4

0 

2

6 
x    x         x     x x     

3

8 

Offshore 

Petroleum 

Discharge 

System 

2

5 

6 6 0 x    x   x            x     

3

9 

Amphibious 

Bulk Liquid 

Transfer 

System 

1

5 

4 5 1 x    x   x            x     

4

0 

Barge/Ferry 

Causeway 

Coxswain 

Training 

1

-

3 

3

4 

5

4 

2

0 
x    x   x            x     
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4

1 

Causeway Pier 

Insertion and 

Retraction 

2

-

5 

9 1

0 

1 x    x   x    x        x     

4

2 

Elevated 

Causeway 

System 

(ELCAS) 

8

-

1

0 

2 4 2 x    x   x    x        x     

4

3 

Establish Beach 

Party Command 

Post 

4 1

6 

1

6 

0 x       x           x x  x   

4

4 

Sterngate 

Marriage To 

Amphibious 

Ship 

1 4

0 

4

0 

0 x                        

4

5 

LCU/LCM 

Beaching 

1 6

0 

6

0 

0 x x   x   x            x     

4

6 

LCU/LCM 

Towing, being 

towed 

1 6

0 

6

0 

0 x    x   x            x     

4

7 

Communication 

Training 

2 1 2 1 x   x x              x x    x 

4

8 

Field Training 

with Beach 

Camp 

1

4 

1 2 0 x x  x      x          x    x 

4

9 

Maritime 

Prepositioning 

Ships Offload 

5 1 2 1 x x  x    x   x x        x     

5

0 

Reverse 

Osmosis Water 

Purification 

Unit 

4 4 4 0 x x  x    x            x     

5

1 

Roll On/Roll 

Off Discharge 

Facility 

5 1 2 1 x   x x   x   x         x     

5

2 

MPF Utility 

Boat Operator 

Course 

9 2 2 0 x    x   x            x     

5

3 

LARC V 

Operator 

Training 

6 1 1 1 x    x   x         x   x     

5

4 

LAR V Closed 

Circuit 

breathing 

diving 

1 1

2

6 

1

2

6 

0     x                    

5

5 

Open Circuit 

Breathing 

Diving 

1 1

2 

1

2 

0 x x   x X                   

5

6 

OTB Field 

Training 

5 3

6 

3

6 

0 x x   x X        x x x    x     

5

7 

Rock Portage 4 1

8 

2

0 

2 x x    X              x     

5

8 

Land Patrolling 1 1

8 

1

8 

0 x x  x x           x    x     
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5

9 

Immediate 

Action Drills 

1 5 6 1 x x  x            x   x x    x 

6

0 

OTB 

Insertion/Photo 

Reconnaissance 

1 3

1 

3

1 

0  x  x                    x 

6

1 

Photo Image 

Capture 

1

4 

3 4 1    x                    x 

6

2 

Field Skills 1 2

2 

2

4 

2    x                    x 

6

3 

Stalking, 

Movement, 

Hide Sites 

5 8 8 0 x x  x            x    x    x 

6

4 

Close Quarter 

Combat (May 

include Use of 

Dogs) 

1 1

0

9 

1

9

8 

8

9 
 x  x                x     

6

5 

Communication

s 

5 6 6 0    x                     

6

6 

UAV Training 5 1

2 

1

2 

0    x                     

6

7 

Around the 

World 

1 6 6 0 x    x X              x     

6

8 

Physical 

Training Runs 

1 4

6

4 

4

6

4 

0 x x                  x x    

6

9 

Physical 

Conditioning 

Training 

1 2

8

0 

2

8

0 

0 x   x x         x      x x   x 

7

0 

Swim Training 1 1

7

0 

1

7

2 

2 x    x               x     

7

1 

Hell Week 5 6 6 0 x x  x x X             x x x   x 

7

2 

Rucksack 

March 

1 5

4 

5

4 

0 x x  x                x x    

7

3 

Monster Mash 1 6 6 0 x x  x                x x    

7

4 

Environmental 

Health Site 

Assessment 

3 3 3 0  x  x                     

7

5 

Conventional 

Ordnance IED 

Response 

1 6

4 

1

2

0 

5

6 
x x  x                x     

7

6 

Land Mine 

Detection and 

Neutralization 

1 2

4 

4

5 

2

1 
x x  x                x     

7

7 

Field Training 

Exercise 

3

-

1

4 

5

3 

5

3 

0    x x               x    x 

7

8 

Small Boat 

Attack 

1 3

0 

3

6 

6 x     X                   
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*”Baseline” training levels identified in the table may exceed the actual baseline of training activity in any given year.  The training identified as 

baseline represents, in most instances the maximum frequency for each activity that has occurred between 2001 and 2007.   

**For analysis purposes, the Navy categorized activities into 4 groups and assigned each a number, as discussed in the “Effects of the Action” 

section. 

 
Figure 1.a.  Route of helicopter travel over San Diego Bay Compared to the Boundary of the South San Diego Bay 

Unit of San Diego Bay NWR. 

 
*Figure based on  Latas 2010, and Service 2006e 
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3.  Conduct New Training 
 

The Navy will conduct new training exercises at the SSTC, including eight new types of MCM 

exercises, one new type of amphibious exercise, and four new Naval Special Warfare exercises 

(Table 2).  The new training exercises will be conducted primarily in training areas that already 

host similar operations.  Based on future training requirements, the Navy has identified a need to 

replace Amphibious Assault Vehicles (AAVs) with Expeditionary Fighting Vehicles (EFVs), 

update the current Offshore Petroleum Discharge System (OPDS), and introduce the MH-60S 

helicopter.  In addition, the Navy has identified a need to include military working dogs in 

breacher training exercises conducted at SSTC-S, and infrequently during Platoon Over the 

Beach(OTB)  exercises.  The Navy will use the EFV in lieu of the AAVs as part of the 

Mechanized Amphibious Raid in existing training locations.  As part of this exercise, up to 14 of 

the EFVs will be beached, but the vehicles will not travel into the inland areas.  The Navy will 

use a new type of OPDS equipment in the same areas currently used for OPDS.  The training 

activity that uses this equipment will not change; however, the new equipment has a self-sinking 

mechanism that will reduce the need for external anchoring systems.  The Navy will use the MH-

60S helicopter in new exercises identified in Table 2. 

 

The Navy will station up to 10 military working dogs at NBC; however, due to deployment, an 

average of 4 to 6 dogs will be present on the installation.  The Navy will extensively train dogs at 

Lackland Airforce Base prior to their arrival at SSTC and will only station military working dogs 

at SSTC that are in the advanced stages of training, including training to avoid wild animals.  

Since there is currently no permanent kennel facility located on NBC, the Navy will temporarily 

house up to 10 (but on average 4-6) military working dogs at NAB Coronado.  No location for a 

permanent kennel is yet proposed, and it will take an unknown amount of time to site, design, 

and construct a kennel.  Future kennel construction may require additional consultation with the 

Service, depending on the location of the facility. 

 

Military working dogs require daily exercise, and they will remain on a maximum 3 m (10 ft) 

leash under supervision of a handler when on the beach for exercise or training activities.  The 

Navy will use SSTC-N Beach and SSTC-S Beach for exercising military working dogs.  When 

on the beach, they will run primarily on the hard pack sand (i.e., below the mean high tide line). 

Occasional exercise may also be necessary on the soft sand on the sand road at SSTC-N, and/or 

above the mean high tide line at both locations, to avoid damage to dogs’ paws and knees.  Dogs 

and handlers will avoid any marked and buffered plover nests. 

 

The Navy estimates that in total, there will be approximately 10 instances of dog exercise on the 

SSTC-N Beach each week.  No dog exercise will occur in the southern 3 lanes at SSTC-N (i.e., 

Blue 2, Orange 1, and Orange 2) during the plover and tern breeding season until:  1) completion 

of a study to assess the effects of dogs on tern and plover behavior and productivity and 2) 

coordination with the Service regarding additional effects and necessary conservation measures 

identified as a result of the study.  The study design will include the southern 3 beach lanes at 

SSTC-N as a “control” area.  When using SSTC-N for dog exercise, handlers and dogs will 

enter/exit the beach at beach lane Yellow 1 to conduct runs.  If it is necessary to cross the beach 
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from the intertidal area to the sand road, handlers and dogs will cross at the existing route that 

lies immediately to the north of the demo pit until completion of the study and coordination with 

the Service.  According to Navy staff, the dogs cannot pass other dogs on their route, due to the 

potential for biting incidents or behavioral issues.  Since multiple dogs will be exercised at one 

time, they will run with the handler to and from a destination point without running “laps” to 

avoid instances where dogs pass other dogs during training. 

 

If training is conducted at SSTC-S, handlers and dogs will enter/exit the beach at Camp Surf or 

the middle gate at SSTC-S.  Since dogs cannot pass other dogs on their route and no sand road is 

present at SSTC-S, only one military working dog will be exercised at a time primarily below the 

beach crest on the hard pack sand, but occasionally exercise will be necessary on soft sand.  Dog 

handlers at SSTC-S will avoid any marked and buffered plover nests. 

 

Military working dogs will be transported by vehicle to participate in breacher training activities 

at the SSTC-S Inland buildings.  Infrequently, military working dogs may also participate in 

platoon OTB activities, which could occur across beach lanes at SSTC-N or SSTC-S.  Platoon 

OTB training involves landing on the beach and crossing over the beach in a patrol (line) 

fashion.  The crossing will occur with a platoon of personnel and one dog accompanying that 

platoon.  A total of 10-15 beach crossings may occur during each event, which is conducted over 

a 1-2 day period.  The exercise does not entail lateral movement up and down the beach.  Platoon 

OTB activities involving dogs are proposed to occur 2-6 times per year.  Platoon OTB training 

activities will not occur at SSTC-N Beach until completion of the study to evaluate the effects of 

dogs on terns and plovers and will never occur  in the southern 3 beach lanes at SSTC-N during 

the nesting season. 

 

A list of new proposed training exercises is provided in Table 2, and a description of what each 

exercise entails is included in Appendix A.  Table 2 provides the name and proposed frequency 

of various training exercises (e.g., shock wave generator, surf zone test detachment equipment 

T/E, etc.) and the terrestrial activities associated with each exercise (e.g., Beach Party Teams, 

MCM Beaching, Beach Camps, etc.).  Proposed new training exercises are primarily in the water 

or in the more developed portion of SSTC-S, so few terrestrial activities are denoted in the table. 

 

If introduction of additional types of new equipment or changes in the use areas for equipment 

are proposed in the future, and if these changes would result in additional effects to listed 

species, the Navy will request a project-level consultation with the Service under the umbrella of 

this programmatic consultation. 
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Table 2:  New Training Exercises 
 

Training Exercise 

Frequency 
Location(s) of Training 

Exercise 
Terrestrial Activities Associated with Training Exercise 
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N2 Shock Wave Generator 1 0 90 x x   x x                  

N3 
Surf Zone Test Detachment 

Equipment T/E 
1 0 200 x x   x              200     

N4 UUV Neutralization 1 0 4 x x                 4     

N5 AN/AQS-20 Mine Hunting 1 0 200   x                     

N6 
AN/AES-1 Airborne Laser Mine 

Detection System 
1 0 48   x                     

N7 
AN/ALQ-220 Organic Airborne 

Surface Influence Sweep 
1 0 100   x                     

N8 Airborne Mine Neutralization system 1 0 48 x x x                     

N9 
Tactical Recovery of Aircraft and 

Personnel 
1 0 4  x  x                    

N13 Vehicle Patrolling and Testing 1 0 50 x   x            50        

N14 
NSW Underwater Demolition 

Training 
1 0 12 x x                 12     

Total   0 756   396    0 0 0 0 0 0 0 0 0 50 0 0 216 0 0 0 0 

 Military Working Dog Use* 1 0 198  x  x                    

 Military Working Dog Exercise* 1 0 520 x x                      

The Navy estimates the need for 10 instances per week of dog exercise on the SSTC-N Beach (times 52 equals approximately 520 times per year , Military working dog training is 

incorporated into other exercises, not considered separate exercises.  The number of days of military dog training is included within table to facilitate impact assessment, not included in totals 

to avoid double counts 
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4.  Conduct Current Training at Additional Established Training Areas 

 

The Navy proposes to conduct eleven current training activities at additional established training 

areas (Table 3). 

 

Table 3:  Current Training Exercises Proposed at Additional Established Training Areas 

Training 

Exercise 

Number from

Table 1 

Training Exercise Baseline Training Areas 
Proposed Additional 

Training Areas 

1 Anchoring SSTC-N Anchorages Offshore NASNI Beach 

19 SUROBS 
SSTC-N Beach 

Lanes Yellow 1-Orange 2  

SSTC-S Beach Lanes 

White 1-Purple 2 

31 Breacher Training 

SSTC-S Inland 

(Bunker 98, 

Bunker 99, Interior) 

(Northwest of Bunker 99, 

CQC/CQD Facility) 

48 
Field Training with  

a Beach Camp 

SSTC-N Beach 

Yellow 1-Orange 2 , 

SSTC Beach Lanes 1-14 

SSTC-S Inland 

49 
MPS 

Offload 

SSTC-N Boat and 

Beach Lanes  

Yellow 1-Orange 2  

SSTC-S Boat and 

Beach Lanes White 1-Purple 

2 

SSTC-S Inland 

50 ROWPU 
SSTC-N Beach 

Yellow 1-Orange 2  

SSTC-S Beach Lanes White 

1-Purple 2 

SSTC-S Inland 

55 
Open Circuit Breathing 

Diving 

All SSTC-N Boat and 

Beach Lanes Yellow 1-Orange 2  

Breakers Beach, Alpha-Hotel 

SSTC-S Boat and 

Beach Lanes White 1-Purple 

2 

57 Rock Portage 

SSTC-N Boat and Beach 

Breakers Beach, Yellow 1-

Orange 2, Zuniga Jetty 

Coronado Rock Jetty 

SSTC-S Boat and Beach 

Lanes White 1-Purple 2 

64 

Close Quarters  

Combat / Close Quarters Defense 

CQC/CQD 

SSTC-S Inland 

Bunkers 98 & 99 
CQC/CQD Facility 

75 
Conventional Ordnance/IED 

Response 

SSTC-N Beach 

Lanes Yellow 1-Orange 2  

SSTC-S Beach Lanes White 

1-Purple 2 

76 
Land Mine Detection/ 

Neutralization 

SSTC-N Beach 

Lanes Yellow 1-Orange 2  

SSTC-S Beach Lanes White 

1-Purple 2 

 

5.  Increase Training Access to Portions of SSTC Beach and Inland Training Area 

 

The Navy proposes to allow training in areas that are seasonally restricted under baseline 

conditions, including portions of SSTC-N Beach and the SSTC Inland area.  In addition, the 

Navy proposes to prevent future encumbrance on SSTC beaches by limiting the number of 
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plover nests that will be marked for avoidance on SSTC-N Beach and SSTC-S Beach and 

deterring least terns from nesting at SSTC-S Beach. 

 

5.1  Increase Training Access to SSTC-N Beach by Modifying Management Strategies 

 

Under the current resource management strategy, the Navy preferentially schedules training 

activities in beach lanes that support fewer tern and plover nests to the extent consistent with 

training need.  Such scheduling will continue under the proposed action.  If training activities are 

planned for the same time period, they will be compared and those that require use of larger 

beach areas will be preferentially scheduled on lanes that contain fewer nests, where it doesn't 

adversely impact training needs or realism.  If training activities are scheduled during time 

periods when they are not competing with other activities, each activity will be scheduled in the 

suitable beach lane that supports the fewest least tern nests as long as long such scheduling doesn't 

adversely impact training needs. 

 

Under the current resource management strategy, the Navy protects the southern 3 beach lanes 

(i.e., Blue 2, Orange 1, and Orange 2) (Figure 1) from human disturbance and does not conduct 

training activities within these lanes during the tern and plover breeding seasons (FWS-SDG-

3452.5).  The Navy proposes to continue to avoid the southern 3 beach lanes to the extent 

consistent with training need but anticipates that additional beach training area will be necessary 

to accommodate future training.  To accommodate future training and to increase flexibility, the 

Navy now proposes to schedule and conduct training exercises during the tern and plover 

breeding season in beach lanes Blue 2, Orange 1, or Orange 2 if other suitable lanes are already 

being used.  In recognition of the increasing likelihood that training activities may be necessary 

in beach lanes Blue 2, Orange 1, and Orange 2, the Navy will use the following criteria to guide 

beach scheduling during the tern and plover breeding season: 

 

Beach lanes Blue 2, Orange 1, and/or Orange 2 will be used for training during the tern and 

plover breeding season only if beach lanes White 1 and White 2 and Purple 1 and Purple 2 

are unavailable or less suitable for the training activity in question, and beach lanes Red 1 

and Red 2, Green 1 and Green 2, and Blue 1 are unavailable when additional training lanes 

are needed.  The southern 3 beach lanes will be opened one at a time, based on need, with 

Blue 2 being opened first, Orange 1 being opened second, and Orange 2 being opened last.  

If one of the southern 3 beach lanes is opened to accommodate a training event, it will be 

closed again after the training event.  After each training event, any incidental take that 

may have occurred will be documented during routine monitoring.  The lanes may be re-

opened, as necessary, to accommodate other training events that meet the criteria above. 

 

Beach lanes Blue 2, Orange 1, and/or Orange 2 may also be used in lieu of other available 

lanes in instances where characteristics of these lanes, when compared to all other 

available lanes, make the lanes more appropriate for meeting training needs.  Examples of 

lane characteristics that may result in training need include: presence of sand bars or holes, 

slope or depth of beach, and proximity to other training activity. 
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The Navy will continue to implement all other baseline conservation measures at SSTC-N 

Beach, including those identified below under “Proposed Conservation Measures.” 

 

5.2  Prevent Expansion of Plover and Tern Nesting on SSTC Beaches  

 

Under the current resource management strategy, the Navy buffers, marks, and avoids all plover 

nests that are established on the beach lanes of SSTC-N and SSTC-S, with the exception of those 

within the most heavily utilized training lanes (Green 2 and Blue 1) (FWS-SDG-3452.3).  In 

addition, the Navy installs a mini-exclosure (i.e., small cage) over plover nests to protect them 

from mammalian and avian predators in instances where this technique appears beneficial. 

Within beach lanes Green 2 and Blue 1, the Navy installs a mini-exclosure over any nests 

established but does not buffer the site and mark with blue flexi stakes.  Navy personnel 

routinely avoid area beyond the marked buffer to facilitate training and avoid impacting plovers.  

The avoidance of beach area in excess of the marked buffer reduces the width of the beach lane 

that is then used for the training activity (Delphine Lee, pers. comm. 2009d). The Navy now 

proposes to limit the number of active plover nests that will be marked for avoidance at any 

given time on the SSTC-N and SSTC-S Beaches to 22.  This proposed change is intended to 

limit the future impacts of the markers on training exercises by limiting the number of nests that 

are marked and buffered.  Each nest will be surrounded by a square buffer that is approximately 

30-meter (m) [98.4-foot (ft)] on each side, and is marked by blue flexi stakes.  The number of 

nests that will be marked and protected on the SSTC-N and SSTC-S Beaches will not exceed 22 

at any given point in time.  The total number of nests that will be marked and protected over the 

course of the 6 month breeding season is likely to be more than 22.  Once chicks hatch, markers 

will be removed when biologically appropriate to minimize impacts to plovers, as determined by 

biological monitors in conjunction with Navy Natural Resources personnel. 

 

The Navy recognizes the potential for terns to expand their distribution to include nesting on the 

SSTC-S Beach and is concerned that this could encumber training.  The Navy proposes to deter 

least tern nesting at SSTC-S Beach by actively removing any nests/eggs that become established 

on SSTC-S Beach.  Tern scrapes will be smoothed over to deter nesting.  Tern eggs will be 

collected if laid.  If any tern eggs are collected, they will be taken to Project Wildlife, or other 

qualified and permitted wildlife rehab facility, if feasible. 

 

5.3  Increase Training Access to SSTC-S Inland Area 

 

Under current conditions, the Navy avoids training activities in the vicinity of vernal pools at 

SSTC-S Inland year-round. The Navy now proposes to allow off-road foot traffic training 

activities in the portion of SSTC-S inland that supports vernal pools that are occupied by San 

Diego fairy shrimp when the vernal pools are dry (Figure 2).  Whether or not pools are dry will 

be determined by personnel under the guidance of the Navy’s botanist or wildlife biologist.  To 

assure that activities do not extend into occupied vernal pools when they are wet, the Navy will 

map vernal pools at SSTC-S Inland and subdivide the area into training areas that support groups 

of vernal pools.  Training area boundaries will be based on the characteristics of vernal pools 

within the area and discernable geographic features, such as roads.   If one pool in a particular 
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training area is wet, training activities will remain outside that training area until all pools in the 

training area are dry. 

 

Figure 2.  SSTC-S Inland and Vernal Pool Distribution 

 

 

6.  Implement Avoidance Measures for Specific Activities 

 

The Navy proposes to implement specific measures to minimize the potential for incidental take 

associated with the following activities: 
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6.1  Underwater Detonation Measures 

 

If a training exercise entails the use of multiple detonations, the second (or third, etc.) detonation 

will occur either immediately after the preceding detonation (i.e., within 10 seconds of the 

preceding detonation), or after 30 minutes have passed.  This measure is intended to reduce the 

potential impacts to any piscivorous (fish-eating) birds, including least terns and pelicans, that 

forage in ocean waters and/or are attracted by stunned fish within the sphere of influence of the 

detonation. 

 

A safety buffer zone [396.2 m (1,300 ft) radius for detonations occurring in 0 to 4 fathoms of 

water and 670.6 m (2,220 ft) radius for detonations in 4 to12 fathoms of water] will be 

established around each detonation point.  Assigned personnel will be trained to survey the 

safety buffer zone for birds prior to the detonation event.  One trained lookout on shore will use 

binoculars to survey the detonation area and safety buffer zone for seabirds prior to and after 

detonations in 0 to 4 fathoms of water.   Trained lookout(s) in small boats (one for 0 to 4 fathoms 

and two for 4 to 12 fathoms) will also use binoculars to survey the detonation area and safety 

buffer zone to detect any seabirds prior to the detonation event and until at least 30 minutes after 

each detonation.  The lookouts will be allowed adequate time to effectively survey the safety 

buffer zone.  Safety buffer zones encompass a large area [49-hectare (ha) [122-acre (ac)] area for 

detonations occurring in 0 to 4 fathoms of water, 141-ha (349-ac) area for detonations in 4 to 12 

fathoms of water], and the Navy will determine the length of time necessary to adequately survey 

this area for seabirds prior to detonation.  If flocks of birds or individual foraging birds are 

sighted within the buffer zone or moving towards it, activities will be suspended until the birds 

voluntarily leave the area.  Immediately following the detonation, visual monitoring for birds 

within the buffer zone will take place for 30 minutes.  Observations will be made for animals that 

have been injured or killed.  If animals are detected that have been injured or killed, report will 

be made to the Commander Navy Region Southwest Environmental Director and the Navy 

Pacific Fleet Environmental Office.  The NASNI Wildlife Biologist will also be notified. 

 

6.2  Vehicle Patrolling and Lighter Amphibious Re-supply Cargo 5-Ton (LARC V) Operator 

Training 

 

Vehicle patrolling and LARC V Operator training will not occur in Red, Blue, or Orange beach 

lanes during the tern or plover nesting season to avoid incidental take from these intensive 

activities. 

 

6.3  Working Dog Management 

 

Disturbance to plovers and terns posed by military working dogs exercising or training on the 

beach will be reduced by controlling all dogs that exercise or train on the beach with a maximum 

3-m (10-ft) leash.  As stated above, the Navy will conduct a study to assess the effects of military 

working dogs on tern and plover behavior and productivity prior to conducting exercising of the 

dogs in the southern 3 beach lanes at SSTC-N, or using military working dogs in OTB training 

activities at SSTC-N Beach.  Results from this study will be used to determine whether use of 
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dogs is likely to cause additional effects to terns and plovers and to develop additional 

conservation measures, if necessary. 

 

6.4  NASNI Beach/Airfield Mowing Protocols 

 

The Navy will mow vegetated areas surrounding the NASNI airfield when 25 percent of the 

vegetation reaches 20-centimeters (cm) [8-inch (in)] or higher, as measured from the soil, to 

deter avian species that pose a bird airstrike hazard from using the areas.  The mowing schedule 

will be coordinated with the NBC Botanist and Wildlife Biologist to minimize the potential for 

harm to plovers associated with this activity.  The area to be mowed will be surveyed prior to 

mowing if habitat conditions suitable for nesting plovers are present. 

 

6.5  Beach Clean Up Activities 

 

The Navy will conduct beach clean-up on beach segments that support terns and plovers only 

between August 30 and March 1 to avoid disturbance to these species during the breeding 

season. 

 

7.  Implement a Modified Conservation Program for Listed Species 

 

The Navy has implemented successful programs directed at the conservation and management of 

federally listed species within the area now identified as the SSTC for over 20 years and 

proposes to continue to implement modified conservation measures, as part of the proposed 

action.  Natural resources management within the SSTC has been adaptive in nature, adjusting to 

changes in natural resource conditions and training needs and adding to and modifying 

avoidance and minimization measures based on experience and past effectiveness of the 

measures.  Several changes to the baseline conservation program are proposed to increase 

training flexibility as described under Section 5:  “Increase Training Access to Portions of SSTC 

Beach and Inland Training Area.”  In addition to these changes, the Navy will implement the 

following modified conservation actions: 

 

7.1  Seasonal Marking/Avoidance Measures 

 

Mini-exclosures will be used to protect plover nests from mammalian and avian predators in 

instances where this technique appears beneficial.  Once chicks hatch, the exclosures will be 

removed within seven days, or when biologically practical, to minimize impacts to plovers as 

determined by biological monitors in conjunction with Navy Natural Resources personnel. 

 

The Navy will continue to maintain conditions at NASNI that are believed to support 12 to13 

pairs of plovers by marking and protecting from human disturbances, a minimum of 6 ha (14.9 

ac) of NASNI Beach as a Western Snowy Plover Management Area, as committed to during a 

previous consultation (i.e., FWS-SDG-3908.5). 
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SSTC-S Inland 

 

The Navy will continue to prohibit:  1) training activities in and around all of the vernal pools 

when they are wet; and 2) driving of vehicles off of established roads at SSTC-S Inland, year 

round.  Only emergency or security vehicles will infrequently be driven on unpaved roads.  The 

NBC Botanist or Wildlife Biologist, or a qualified person overseen by the NBC Botanist or 

Wildlife Biologist will determine when the pools have dried enough to allow training. 

 

7.2  Communication of Training Area Protocols 

 

The Navy will continue to ensure effective communication and coordination among the 

biological monitors, the Natural Resources Office, and the scheduling commands for NASNI, 

SSTC-N and SSTC-S. 

 

The Navy Natural Resources Office will continue to host an annual kickoff meeting(s) each year 

to outline natural resource needs and training/scheduling protocols designed to minimize the 

impacts of training to terns and plovers.  Each command/tenant will participate in this kickoff 

meeting(s).  During the breeding season kickoff meeting, the Navy Natural Resources Office will 

present information regarding the tern, plover, and management strategy to conserve these 

resources for that season. 

 

The Navy Natural Resources Office will continue to submit to the SSTC scheduling office, on a 

weekly basis during the breeding season, an updated map that depicts the location of all active 

tern and plover nests.  Likewise, the Navy Natural Resources Office will submit to the SSTC-S 

scheduling office each year, a map that depicts the most recent information regarding the 

location of vernal pools at SSTC-S. 

 

7.3  Nest Relocation 

 

The Navy will instruct Service-approved nest monitors to move least tern or snowy plover nests 

small distances, as necessary and appropriate, to reduce the potential for nest failure.  For 

example, plover and tern nests located in existing Beach Crossing Lanes will typically be 

relocated to safer areas at the periphery of the Beach Crossing Lanes.  The Navy will contact the 

Service to report the circumstance that necessitated movement of any tern or plover nest.  This 

will be done via submittal of the Navy's weekly report to the Service.  If relocation is necessary 

to reduce potential impacts, nests will be moved the shortest distance possible into suitable 

habitat to increase the chances for nest success. 

 

The Navy will also instruct Service-approved monitors to salvage plover eggs from nests that 

have been abandoned, to allow incubation, rearing, and release onto beaches within the action 

area.  Eggs may likewise be collected and removed to captivity in instances where high tide 

events will submerge eggs, and no safe adjacent beach is present in which to relocate eggs out of 

the intertidal zone. 
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7.4  Predator Management and Control 

 

The Navy will continue to conduct predator management of mammalian and avian predators of 

the tern and plover at all nesting sites.  This is currently accomplished via cooperative agreement 

with the U.S. Department of Agriculture. Predator management will include non-native species, 

as well as native predators.  In instances involving native predators, every effort will be made to 

use non-lethal means of predator management.  The Navy will continue to use pole traps as part 

of the predator management program, subject to the limitations placed upon the use of this tool 

as part of the USDA’s depredation permit from the Service’s Migratory Birds Office.  The Navy 

will also continue to work cooperatively with the Service regarding the relocation of American 

peregrine falcons (Falco peregrinus anatum) if they are detected. 

 

The Navy will continue to submit Migratory Bird Depredation Permit requests to address 

management of the gull-billed tern (Gelochelidon nilotica vanrossemi), a significant predator on 

least tern and snowy plover chicks within the action area.  To date, the Navy has not received 

authorization to capture, relocate, or take this species although documented predation on least 

tern chicks has been significant, and permit applications have been submitted since 2005.  The 

Navy will continue the use of wire wickets or domes, as appropriate, to attempt to reduce the 

level of nest predation by gull-billed terns.  Wickets are made of two pieces of small gauge wire 

and formed into a 30-cm (1-ft) dome, which is placed over some active tern nests.  The Navy is 

currently studying the wickets to determine their effectiveness. 

 

The Navy will continue to manage southern fire ants (Solenopsis xyloni), field ants (Lasius spp.), 

Argentine ants (Linepithema humile), and pyramid ants (Dorymyrmex spp.) on the Delta 

Beaches and at NASNI prior to and during the plover and tern nesting seasons. 

 

The Navy will also continue to periodically use cameras to document predator activity and 

collect status information. 

 

7.5  Nesting Deterrence through Habitat Modification 

 

The Navy will continue to modify beach topography within SSTC-N Beach Lanes Green 1 and 

Green 2 prior to the breeding season to discourage establishment of tern and plover nests in these 

intensively used areas.  The Navy may also expand use of this management technique into other 

beach lanes, which will require future project-level consultation. 

 

7.6  Annual Nesting Site Preparation 

 

The Navy will continue to inspect and remove plant growth from North and South Delta Beach 

prior to the breeding season.  In addition, the Navy will continue to replace or reinstall site grid 

poles and chick barriers around the site perimeter, use tern decoys, apply clean sand to, and place 

chick shelters throughout the nesting colony as necessary to prepare the site(s).  The Navy will 

enhance substrate at the Delta Beaches and the NASNI Least Tern nesting site (MAT site) as 

opportunities arise with available sand or dredge spoil.  If a sand source is identified for 
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application to the Delta Beaches or the MAT site, the Navy will first test the material to assure 

that it is:  1) appropriate size and quality for tern and plover nesting and 2) free from 

contaminants that may pose a risk to terns, plovers or other avian species that use the site.  All 

work conducted to enhance the substrate by adding sand or dredge materials will occur between 

September 15 and February 15 each year. 

 

The Navy will continue efforts to control invasive exotic plants on all SSTC ocean and bay-side 

beaches to improve habitat quality for terns and plovers.  Due to the function that iceplant can 

provide for dune stabilization and the financial expense of removal, some non-native iceplant 

will be left in place until funds become available for native plant restoration activities.  Invasive 

plant control may include weeding, using heavy equipment, or moving sand.  During invasive 

plant control, the Navy will mark and avoid the locations of select native plants, including 

coastal woolly-heads (Nemacaulis denudata), Brand's phacelia (Phacelia stellaris), and Nuttall’s 

lotus (Lotus nuttallianus), to protect these rare plants and provide a mosaic of vegetation for 

chick shelter and escape cover. 

 

To maintain plover foraging habitat within the SSTC action area, the Navy will not rake or 

otherwise remove kelp or natural marine vegetation from beaches within the action area, with the 

exception of: 

 

(A) The beach at YMCA Camp Surf will be periodically cleared of kelp to increase the 

safety of children participating in surf camps at this facility.  Kelp removal will be 

limited to the area most intensively used during summer camping programs.  Kelp will 

not be buried and will remain within the boundaries of SSTC to provide forage material 

for plovers. 

 

(B) The beach immediately in front of the Navy Lodge will be periodically raked in  

accordance with a previous consultation (FWS-SDG-3908.5).  During the plover 

breeding season, the beach raker will continue to coordinate with plover monitors to 

assure that raking does not result in nest/active scrape loss.  The Navy will minimize 

beach raking at NASNI to the extent consistent with ongoing recreational use. 

 

7.7  Long Term Habitat Enhancement Plan for Action Area Beaches 

 

The Navy currently conducts site enhancement activities at the Delta Beaches as outlined under 

“Annual Nesting Site Preparation” above and has also implemented weed control activities on 

the eastern edge of training lanes to improve conditions for nesting terns and plovers.  Site 

enhancement is currently conducted on an opportunistic basis, using resources for site 

enhancement (sand) if it becomes available during other projects.  The Navy proposes to develop 

and implement a comprehensive site enhancement plan for SSTC, including the Delta Beaches, 

portions of SSTC-N Beach, and portions of SSTC-S Beach. One goal of the Long Term Habitat 

Enhancement Plan will be to improve conditions for terns and plovers at the Delta Beaches and 

portions of the training lanes, in hopes that the nesting distribution will shift into these areas and 

reduce potential conflicts with training activities.  The site enhancement plan will include dune 
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restoration and establishment on the windward (western) edges of the Delta Beaches and some 

areas of SSTC-N Beach.  The plan will include measures to ensure that terns or plovers that nest 

in restoration areas are not disturbed or harmed during restoration or site maintenance activities.  

These measures may include: coordination with tern/plover monitors; passive irrigation systems, 

and timing the planting and maintenance activities to reduce the level of human presence 

necessary during the breeding season.  Dune establishment will enhance this area for plovers, 

create a source of sand for the least tern nesting area, and establish a better visual barrier between 

Highway 75 and the nesting colony. 

 

7.8  Recreational Use Restriction 

 

The Navy will continue efforts to eliminate recreational or casual use of the SSTC Beaches by 

the general public and by military personnel and their dependents from the Naval housing that is 

across the highway from beach lanes Blue 2, Orange 1, and Orange 2. 

 

The Navy will send a letter to military housing residents each year prior to the plover and tern 

breeding seasons to increase awareness about recreational use restrictions.  The Navy will use 

security patrols and guards to reduce recreational and casual use of the SSTC-N and SSTC-S 

Beaches.  The Navy will also install a guard shack with a camera and improved signage/markers 

at the southern end of SSTC-N Beach to discourage unauthorized access by people from Silver 

Strand State Beach.  Improved signage and markers will include: “K-rail” or other suitable 

barrier that will be installed from the existing fence, which lies above the high tide line, to the 

mean high tide line, and large visible signs that clearly delineate “No Trespassing”.  The Navy 

will also continue to support the “Plover Patrol,” a volunteer effort coordinated by the Silver 

Strand State Beach personnel. 

 

7.9  Rearing of Collected Eggs, Injured and Sick Individuals 

 

All injured or sick least terns or snowy plovers will be taken to a wildlife rehabilitation center, 

preferably Project Wildlife, for rehabilitation. 

 

Plover eggs that have been collected due to abandonment will be taken to Project Wildlife, Sea 

World, or other permitted and qualified rehabber, as appropriate, for hatching and rearing.  The 

Navy will continue to supply Project Wildlife, Seaworld, or other permitted rehabber, with fiscal 

resources to support this activity to the extent consistent with Navy funding abilities.  All chicks 

will be released in areas approved by the Navy with guaranteed predator management.  The 

success of any released plovers or terns will be tracked and evaluated to develop more effective 

rearing methods. 

 

7.10  Plover Health Study 

 

The Navy will continue to support studies and efforts by the Service to determine the cause(s) of 

plover mortality if dead/sick plovers are observed within the action area. 
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7.11  Monitoring Species Status and Incidental Take 

 

The Navy will continue the current intensive monitoring protocols for terns and plovers at all 

San Diego Bay NBC training locations.  The Navy will continue to submit to the CFWO:  1) 

weekly reports during the least tern and snowy plover breeding seasons on the status of these 

species in the training areas; and 2) yearly reports that document, at a minimum, the location of 

all nests observed, nest outcomes, the location and cause (if known) of all nests or individuals 

injured or killed, the locations of nests/eggs 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 captive-reared fledgling, and 

suggestions to 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 tern and plover during the breeding season will be conducted by 

Service-approved monitors at all nesting sites.  The general schedule for monitoring is provided 

below but may be modified based on findings in the field and/or operational requirements.  The 

Navy will ensure that, as part of routine monitoring, 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 frequency 

of monitoring described below will be used to accomplish this objective: 

 

o NBC Ocean Beach:  Monitoring for least terns and snowy plovers will be conducted 3 to 

4 days each week from March 1 to April 15, 5 to 6 days per week from April 15 to 

August 1, and 3 to 4 days per week from August 1-August 31. 

 

o Delta Beaches:  Monitoring for terns and plovers will be conducted 3 days a week from 

April 15 to April 30, 4 to 5 days a week from April 30 to July 31, and 3 days a week from 

July 31 to August 31. 

 

o Monitoring at SSTC-S Beach for plovers will be conducted 1 to 3 days a week from 

March 1 to mid-September. 

 

o Monitoring for plovers will be conducted at all sites 1 day per week from September 

through February. 

 

The Navy will band tern and plover adults and chicks in conjunction with monitoring of nests at 

the 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 Service, not all adults or chicks are banded, and 

color band combinations do not mark birds to the level of the individual. 
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STATUS OF THE SPECIES 

 

California least tern (Sterna antillarum browni) 

 

Listing Status 

 

The California least tern was listed as endangered under the Act on June 2, 1970 (35 FR 8491), 

due to loss of nesting habitat in conjunction with increased loss of foraging areas, human 

disturbance, and predation at remaining breeding colonies.  No critical habitat has been 

designated for the least tern.  A recovery plan was adopted in 1980, and revised on 

September 27, 1985 (Service 1985). 

 

The Service completed a 5-Year Review of the California least tern in September 2006 (Service 

2006a) and published a notice announcing the completion of the review in the Federal Register 

on February 14, 2007 (72 FR 7064).  The 5-Year Review recommended downlisting the species 

to threatened status in recognition of the reduction of threats by ongoing management efforts. 

 

Species Description 

 

The least tern is the smallest of the North American terns, measuring about 22 cm (9 in) long 

with a wingspan of about 51 cm (20 in).  Males and females look alike with a black cap, gray 

wings with black tips, orange legs, and black-tipped yellow bill.  Immature birds have darker 

plumage and a dark bill with distinctive white heads and dark eye stripe. 

 

Distribution and Abundance, and Habitat Affinity 

 

The breeding range of this subspecies has historically been described as extending along the 

Pacific Coast from Moss Landing, Monterey County, California, to San Jose del Cabo, southern 

Baja California, Mexico (American Ornithologists’ Union 1957, Grinnell and Miller 1944).  

However, since 1970, nesting sites have been recorded from San Francisco Bay to Bahia de San 

Quintin, Baja California (Service 1985).  The nesting range in California is thought to have been 

widely discontinuous, with the majority of birds nesting in southern California from Santa 

Barbara County south through San Diego County (Service 1985).  Least terns typically arrive in 

California from Central and South America beginning in mid-April and complete their breeding 

cycle by the end of August.   Their migration route in California is along the coast in both spring 

and fall.  South of the Mexican border, the migratory route is not known, but it is assumed to be 

coastal (Service 1985). 

 

The majority of the least tern population is concentrated in southern California within Los 

Angeles, Orange, and San Diego counties.  Over half (56 percent in 2007) of the U.S. least tern 

population is found in San Diego County, including Camp Pendleton (Marschalek 2008; Figure 

3).  In 2007, approximately 35 percent of the population was distributed in San Diego County 

outside of Camp Pendleton.  In northern San Diego County, least terns currently breed at the 

mouth of the Santa Margarita River on U.S. Marine Corps Base Camp Pendleton (USMCBCP), 
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and at Batiquitos Lagoon (Fancher 1992, Powell and Collier 2000, Marschalek 2005).  In 

southern San Diego County, nesting sites are known from Mission Bay (including FAA Island, 

north Fiesta Island, Mariner’s Point, Stony Point, and San Diego River Mouth), San Diego Bay 

[including South San Diego Bay NWR, Sweetwater Marsh NWR, Lindbergh Field, NASNI, 

NBC (Delta Beaches and SSTC-N Beach), and the Chula Vista Wildlife Reserve], and the beach 

areas north and south of the Tijuana River mouth.  All of these sites are in proximity or adjacent 

to estuaries, lagoons, and/or river mouths.   

 

Figure 3.  California Least Tern 2007 Distribution* 

 

* Data obtained from Marschalek 2008 

 

Statewide efforts to implement protection and management for least tern nesting and foraging 

areas have contributed to a breeding population increase from 1,706 pairs in 1990 to an estimated 

7,023 pairs in 2008, and 7,124 pairs in 2009 (Table 4).  The annual population growth rates were 

variable between 1992 and 2003, and have stabilized since then.  However, the fledgling per pair 

ratios were generally greater (i.e., approximately 2 times greater) from 1990 to 2000 (except 

1995) than from 2001 to 2009 (Table 4). 

 

Unfrequented sandy beaches close to estuaries and coastal embayments have traditionally served 

as nesting sites for the California least tern (Grinnell and Miller 1944, Garrett and Dunn 1981). 

Conflicting uses of southern California beaches during the least tern nesting season have 
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precluded the use of most natural nesting sites, although least terns nest adjacent to intensively 

used beaches if protected from the adjacent disturbance (e.g., Huntington Beach, Venice Beach).  

In recent years, some non-beach sandy surfaces in coastal areas (e.g., salt pond dikes, sand flats, 

sandfills, airports, and landfills around bays and estuaries) have been successfully used by least 

terns for nesting because potential nesting habitat has been greatly reduced by human 

disturbance associated with recreation and development (Massey and Atwood 1979 – 1985, 

Thompson et al. 1997). 

 

Table 4.  California Least Tern U.S. Rangewide Abundance * 

Year 

CLT pairs 

(minimum) 

CLT 

fledglings 

(minimum) 

Fledgling/Pair 

Ratio 

(minimum) 

CLT Nests 

(minimum) 

Change in 

Estimated 

Number of 

Pairs 

Percentage 

Change in 

Estimated 

Population 

Size 

1990 1706 759 .61 --   

1991 1827 1745 .96 -- +121 +7 

1992 2100 1376 .66 -- +273  +15 

1993 2324 2043 .88 -- +224  +11 

1994 2792 1784 .64 -- +468 +20 

1995 2599 1021 .39 -- -193  -7 

1996 3362 1916 .57 -- +763  +29 

1997 4017 3231 .80 -- +655  +19 

1998 4141 2686 .65 -- +124  +3 

1999 3493 671 .19 -- -648  -16 

2000 4521 3710 .82 5301 +1099  +31 

2001 4712 1773 .38 5319 191 +4 

2002 3569 692 .19 4093 -1143  -24 

2003 6780 2627 .39 7677 +3211  +90 

2004 6351 1547 .23 7937 _-429  -6 

2005 6865 1721 .23 8124 +514  +8 

2006 7006 2571 .35 8173 +141  +2 

2007 6709 2188 .32 7627 -297  -4 

2008 7023 2254 .30 8223 +314 +5 

2009 7124 1694 .24 8026 +101 +1 
*Data obtained from California Department of Fish and Game annual status reports. 

 

In addition to nesting areas, secure roosting and foraging areas are essential to the recovery of 

the species.  Roosting areas are of two kinds:  pre-breeding season nocturnal roosts and post-

breeding season dispersal sites where adults and fledglings congregate.  The best documented 

night roost is in Belmont Shore, Long Beach (Atwood 1986).  However no recent surveys have 

been conducted to verify continued use of this night roost site.  A night roost has also been 

identified at SSTC-N in beach lane Blue 2 and Orange 1 and 2, and in an area near the mudflats 

at Delta Beach North and South (DoN 2009a). 
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Least terns typically forage close to their nesting colony during the breeding season (Atwood and 

Minsky 1983, Minsky 1984, Copper 1986, Massey 1987, Ehrler et al. 2006).  One study 

observed that although more abundant prey is available at a more distant location, least terns 

most intensely forage (i.e., number of least terns per hour per hectare) within approximately 1 

km (0.6 mi) of their nesting colony (Ehrler et al. 2006).  In San Diego Bay, a 2-year foraging 

study found that least terns nesting at Delta Beach North foraged the most intensely and 

frequently in sampling stations immediately adjacent to Delta Beach North, which extended up 

to 0.5 to 0.8 km (0.3 to 0.5 mi) away from the nesting colony, and that least terns forage more in 

the bay than in the ocean (Copper 1986).  Another study observed that the majority of least terns 

forage less than 1.6 to 3.2 km (1 to 2 mi) from their nesting colony while a small proportion of 

least terns will sometimes forage up to 8 km (5 mi) from a colony site (Atwood and Minsky 

1983).  Adult terns exhibit two patterns of foraging activity, one of which is observed before the 

hatching of eggs and another observed subsequent to hatching.  Adults feeding only themselves 

tend to go farther and feed on larger fish than when they are feeding chicks.  After the eggs 

hatch, adults make shorter and more frequent trips to find the smaller fish needed by the chicks 

(Massey 1987). 

 

Life History 

 

The least tern is migratory, typically arriving in California from Central and South America in 

mid-April and departing by the end of August (Massey 1974).  However, terns have been 

recorded in the breeding range as early as March 13 and as late as November 24 (San Diego 

Natural History Museum specimen records). 

 

Least terns are gregarious year-round, feeding and migrating in flocks of 5 to 20 or more.  Least 

terns flock together before the nesting season, at night roosts during the nesting season, and at 

shallow-water, freshwater, and estuarine marshes after the nesting season (Atwood and Minsky 

1983, Service 1985).  Nesting colonies of least terns range widely in size from less than 10 to 

over 100 pairs of terns (Marschalek 2007), and occur in 5 clusters along the western coast of the 

United States (Massey and Fancher 1989).  Least terns are more loosely colonial than other tern 

species; nests are sometimes so widely spaced as to be out of sight of conspecific species 

(Thompson et al. 1997).  In Connecticut, Brunton (1999) found that an intermediate colony size 

(approximately 150 nests) was optimal for least tern nesting success.  She found that predation 

by small mammals, gulls, and crows was dependent on colony size and that these predators were 

deterred from colonies with more than 100 nests, but black-crowned night herons were attracted 

to large colonies 

 

Least tern nesting has been characterized by two waves of nesting from approximately May 

through August (Massey and Atwood 1981).  In years where two waves of nesting do occur, 

most of the initial nesting attempts are made by experienced breeders and are completed by mid-

June.  A second wave of nesting, from mid-June to early August, is comprised of re-nests after 

initial failures and second year birds nesting for the first time (Massey and Atwood 1981).  A 

second wave of nesting, however, is not observed in all years. 
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The nest of the least tern is a simple scrape or depression in the sand that the birds sometime 

adorn with small fragments of shell or pebbles.  One to three eggs are laid, usually two.  Both 

parents share duties throughout nesting and chick-rearing, but the female incubates and broods 

chicks more than the male (Keane 1987).  Nests are incubated for 20-25 days with a mean time 

of about 21 days.  After their eggs hatch, breeding adults catch and deliver small fish [i.e., 

approximately 2.5 cm (1 in) long (Atwood and Kelley 1994, Ehrler et al. 2006)] to the flightless 

young.  Newly hatched downy chicks are capable of walking in the vicinity of the nest (e.g., to 

seek shade) (Cornwell 1986).  Young are capable of flight at approximately 20 days but continue 

to be fed and are taught how to feed by their parents for some time after fledging (Thompson 

et al. 1997).  Recently fledged chicks intermingle with adults and chicks from other colonies, 

feed inexpertly for several weeks, and ultimately depart colony areas in preparation for migration 

within 4-8 weeks of fledging.  Minimum breeding age is 2 years (Massey and Atwood 1981), 

and the average breeding life-span of least terns is 9.6 years (Massey et al. 1992). 

 

Least terns exhibit a high degree of nest site fidelity from year to year (Atwood and Massey 

1988), but inter-colony movement can occur in response to failure at a particular site.  Factors 

which can affect colony site fidelity include reproductive failure and the physical attributes of the 

nest site such as the amount of vegetative encroachment.  Declines at one nesting site sometimes 

are balanced by increases at another nearby site, assuming access and availability of a nearby 

appropriate food source.  These shifts appear to be related to heavy predation or human 

disturbance event(s) which often times result in poor reproductive success.  For example, least 

terns relocated from the colony sites in western Mission Bay (i.e., San Diego River Mouth and 

Mariner’s Point) to colony sites in eastern Mission Bay (i.e., Stony Point and North Fiesta 

Island) during the 2006 breeding season and re-nested after predation decimated the offspring at 

the western sites (Marshcalek 2006).  Least terns have also shifted in distribution at SSTC-N 

beach in response to disturbance and modified topography (DoN 2009a). 

 

Least terns feed exclusively on small fishes captured in estuaries, embayments, and shallow 

near-shore waters, particularly at or near estuaries and river mouths (Massey 1974, Collins et al. 

1979, Atwood and Minsky 1983, Atwood and Kelly 1984, Minsky 1984, Bailey 1984).  They 

characteristically forage by hovering 1 to 10 m [1.1 to 11 yards (yd)] above the water, then 

plunging headfirst into the water to seize small fish.  Least terns primarily forage on juvenile or 

larval anchovies [Engraulidae:  deep-bodied anchovies (Anchoa compressa), slough anchovies 

(A. delicatissima), northern anchovies (Engraulis mordax)] and silverside smelt [Atherinidae: 

topsmelt (Atherinops affins) and jacksmelt (Atherinopsis californiensis)] that are less than 5 cm 

(2 in) long and occur in the upper 0.5 m (0.5 yd) of the water column, which is probably the 

deepest least terns can plunge-dive (Atwood and Kelly 1984, Baird 1997).  Chicks receive 

smaller food items than adults or juveniles and newly hatched chicks consume fish that are 

approximately 2.5 cm (1 in) long (Atwood and Kelly 1984, Ehrler et al. 2006).  Adults do not 

dismember prey fish before delivering to chicks, so chicks must be given fish that are small 

enough for them to swallow whole. 
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Threats 

 

Threats to the nesting habitat of California least terns have been ameliorated but not eliminated. 

Habitat for the species is degraded throughout its range and competing human activities continue 

to threaten this species.  The remaining nesting colonies are located within small sites requiring 

intensive management.  Within these managed sites, the species remains vulnerable to predation, 

invasive non-native plants, and human-related disturbance (Service 2006).  Without continued 

management of these sites, we anticipate that the threats of habitat loss and predation would 

reverse the population increase that has occurred since the species was listed (Service 2006).  

The site-specific threats to least terns habitat associated with climate change and rising sea level 

have not been evaluated, but the coastal location of least tern habitat places it at risk should sea 

levels rise over the next several decades. 

 

The sensitive status of some predatory species requires special consideration and has reduced the 

predator management options available to protect least tern colonies in some instances.  For 

example, the gull-billed tern, a species protected by the Migratory Bird Treaty Act (MBTA) (16 

U.S.C. 703 et seq.), has recently posed a localized problem for least terns nesting on beaches 

around San Diego Bay (Service 2009a), which supports over 20 percent of the rangewide 

population of the least tern (Appendix D).  Gull-billed terns are terrestrial foragers and pluck 

prey while on the wing (Service 2009a).  Their diet includes fish, marine invertebrates, and small 

terrestrial vertebrates such as least tern chicks.  Historically, this species was not recorded as a 

breeding resident along the west coast of the U.S.  There are no records of western gull-billed 

terns in San Diego County until 1985 (Unitt 2004), and currently the only area in which gull-

billed terns have been found nesting in San Diego County is on the salt pond levees within the 

San Diego Bay NWR, southeast of the action area.  The first gull-billed tern nest at the salt pond 

levees was observed in 1987 (Terp and Pavelka 1999), and between 1993 and 1998, eight to ten 

nesting pairs were recorded.  Since then, the gull-billed tern colony at the salt pond levees has 

increased so that in 2009, over 78 nests and a minimum of 58 pairs were recorded (Service 

2009b).  Gull-billed terns have also been observed foraging further north, within and around least 

tern colonies at MCBCP and Bolsa Chica (Service 2009a), but gull-billed tern nesting on the 

west coast has not yet been documented north of San Diego Bay (Service 2009a). 

 

During the 2002 nesting season, nest monitors documented a significant increase in least tern 

chick predation by gull-billed terns (Patton 2002).  At least 37 incidents of least tern and snowy 

plover chick predation by gull-billed terns were documented in 2003 (Patton 2004b).  In 2004, at 

least 44 least tern and snowy plover chicks were documented as lost to gull-billed tern 

depredation (Patton 2006), but the number of least tern vs. snowy plover chicks was not 

determined.  In 2008, a total of 137 least tern chicks were documented as lost to gull-billed tern 

predation in the San Diego Bay area.  Since biologists monitoring the nesting populations around 

the bay and at the Tijuana Estuary are only present intermittently on a weekly basis, it is likely 

that only a fraction of the actual predation occurring is observed.  Despite the visible predation 

on least tern chicks within the action area and the low productivity observed here in recent years, 

the estimated number of least tern pairs in the action area has remained stable.  A study is 

underway to assess the age class distribution of the least terns nesting within the action area, 
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since the age structure of the birds nesting in this area may have changed due to low productivity 

and recruitment.  Tern monitors are also re-evaluating the methods used to estimate least tern 

pair numbers to determine if re-nesting efforts by least tern pairs that have failed due to 

predation, may be resulting in overestimates of the pairs currently using the site. 

 

Although gull-billed terns have expanded their distribution to include San Diego Bay and have 

increased in number in San Diego, the recorded numbers of this species remain low rangewide.  

The gull-billed tern is included in the Service’s Birds of Conservation Concern list (Service 

2008b), and the Service recently received a petition to list the gull-billed tern as a threatened or 

endangered species (Center for Biological Diversity 2009).  Concern over the status of the gull-

billed tern has prompted the Service’s Division of Migratory Bird Management to deny U.S. 

Navy requests for permits to lethally remove gull-billed terns observed foraging upon least tern 

chicks at SSTC. 

 

The current situation, including unmanaged predation, the increasing size of the gull-billed tern 

colony in San Diego Bay, and likelihood of further northward expansion in gull-billed tern 

nesting distribution, has raised concerns that gull-billed tern predation may have rangewide 

recovery implications for the least tern.  The ongoing impact of gull-billed tern predation on least 

tern colonies surrounding San Diego Bay, including NBC, is of particular concern because of the 

contribution of these colonies to the overall least tern status, the level of predation recorded at 

these colonies in recent years (Service 2009a), and the likelihood that ongoing lack of 

productivity could eventually depress the numbers of least terns in this area, if left unchecked. 

Various programs within the Service, including the Divisions of Migratory Bird Management, 

Wildlife Refuges, and Ecological Services, are currently working together to identify and 

implement actions that will provide a better understanding of the impacts of gull-billed tern 

predation on the least tern and snowy plover.  Management options to address the conservation 

needs of the least tern, snowy plover, and gull-billed tern are under Service consideration 

(Structural Decision Making Workshop, September 2009) and a draft Environmental Assessment 

regarding gull-billed tern management options was released by the Service for public review  in 

2009 (Service 2009a). 

 

Reduction in food supplies for least terns can decrease recruitment to the breeding population.  

Low reproductive success and high chick mortality in recent years has been attributed to 

shortages of fish prey (Marschalek 2005 and 2006).  Reduced food availability negatively affects 

the reproductive success of the tern by reducing clutch sizes, significantly lowering weights of 

chicks, and increasing levels of egg abandonment and non-predator chick mortality (Atwood and 

Kelly 1984).  More specifically, scarcity of small fish can result in chick mortality.  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 southern California bight caused a drastic reduction in least tern breeding success resulting in 

the lowest annual production of fledged young on record (Massey 1988, Massey et al. 1992).  

Subsequently, it took 5 years for the population to recover from this event.  El Niño conditions 

were also evident during the 1992 breeding season, which also resulted in reduced statewide 

production of fledglings (Caffrey 1993). 
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Loss and/or degradation of foraging habitat through filling habitat, covering it with structures, or 

by reducing visibility in the upper water’s surface can reduce the ability of least terns to capture 

their prey.  To avoid temporary degradation of foraging habitat during the nesting season, 

Copper (1986) recommended that dredging and water-related construction in important foraging 

habitats, such as foraging habitat immediately adjacent to least tern colonies, occur outside the 

nesting season. 

 

California least terns may also be somewhat susceptible to the expressed effects of pesticide 

contamination and bioaccumulation (Boardman 1988). 

 

Rangewide Conservation Needs 

 

The Least Tern 5-Year Review (Service 2006a) included the following recommendations for the 

future conservation needs of the California least tern: 

 

1. Revisit and revise the current California least tern recovery plan; 

 

2. Continue management of existing nest sites; 

 

3. Develop binding, site-specific management plans in concert with State and Federal wildlife 

agencies to provide long-term protection of nest sites; 

 

4. Continue monitoring nest sites; and 

 

5. Create new nesting sites and expand existing nesting sites. 

 
Western Snowy Plover (Charadrius alexandrinus nivosis) 

 

Listing Status 

 

The Pacific coast population of the western snowy plover (Charadrius alexandrinus nivosus) 

was listed as threatened under the Act on March 5, 1993 (58 FR 12864).  Threats to the species 

identified at the time of listing included loss and modification of nesting habitat resulting from 

encroachment of European beachgrass, extensive human recreational use of nesting areas, and 

human development of the coast, with predation also cited as a significant threat to a number of 

nesting colonies (58 FR 12872). 

 

Critical habitat was first designated for this population of western snowy plover on December 7, 

1999 (64 FR 68508).  Following a lawsuit filed against the Service by the Coos County Board of 

County Commissioners and others, the 1999 critical habitat designation was remanded and 

partially vacated (Coos County Board of County Commissioners et al. v. Department of the 

Interior et al. CV 02-6128).  A revised final critical habitat designation was published in the 

Federal Register on September 29, 2005 (70 FR 56969).  The 2005 revised final critical habitat 

designation does not include lands owned or managed by the Department of Defense at NBC. 
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On July 29, 2002, we received a petition from the Surf-Ocean Beach Commission of Lompoc, 

California to delist the Pacific coast population of the western snowy plover.  A similar petition 

dated May 30, 2003, was received by us from the City of Morro Bay, California.  In accordance 

with our 1996 Petition Management Guidance (61 FR 36075), we treated the two petitions as a 

single petition because the second petition was neither greater in scope nor did it broaden the 

area of review of the first petition.  We published a 90-Day Finding on the 2002 petition on 

March 22, 2004 (69 FR 13326), indicating the petition presented substantial information that the 

petitioned action may be warranted. 

 

We completed our 12-Month Finding on the petition to delist the Pacific coast population of the 

western snowy plover on April 21, 2006 (71 FR 20607).  In our 12-Month Finding, we 

determined the Pacific coast population of the western snowy plover met the criteria for 

discreteness and significance as outlined in the Service’s and National Marine Fisheries 

Service’s 1996 Joint Policy Regarding the Recognition of Distinct Vertebrate Population 

Segments Under the Endangered Species Act (61 FR 4722).  At the time the 12-Month Finding 

was published in the Federal Register, the United States’ portion of the Pacific Coast Distinct 

Population Segment (DPS) of the western snowy plover was estimated to be 2,334 adult birds 

(71 FR 20625).  Furthermore, while we determined the DPS of the western snowy plover should 

remain classified as threatened under the Act, we also concluded that significant progress has 

been made toward recovery; therefore, concurrent with the publication of the 12-month finding, 

we also published a proposed Special Rule Pursuant to Section 4(d) of the Act for the Pacific 

Coast DPS of the western snowy plover (71 FR 20625).  The proposed 4(d) rule would remove 

the section 9 prohibitions of the Act for activities that occur in counties where a particular county 

has met its Breeding Bird Management Goal, as specified in Table 1 of the April 2006 proposed 

rule (71 FR 20631).  A Notice extending the comment period on the proposed 4(d) rule was 

published in the Federal Register on August 21, 2006 (71 FR 35406).  A final rule is still in 

development. 

 

The Service completed a 5-Year Review of the Pacific coast DPS of the western snowy plover in 

May 2006 (Service 2006b) and published a notice announcing the completion of the review in 

the Federal Register on February 14, 2007 (72 FR 7064).  The 5-Year Review, which used the 

2006 12-Month Finding as the basis for the review, recommended no change in the status of the 

Pacific coast DPS of the western snowy plover. 

 

A Notice Announcing the Availability of a Final Recovery Plan for the Pacific Coast Population 

of the Western Snowy Plover (WSP recovery plan) was published in the Federal Register on 

September 24, 2007 (72 FR 54279). 

 

Species Description 

 

The western snowy plover is a small shorebird in the family Charadriidae.  Adults weigh from 34 

to 58 g (1.2 to 2 oz) and range in length from 15 to 17 cm (6 to 7 in) (Page et al. 1995).  Western 

snowy plovers are pale gray-brown above and white below, with a white hind neck collar and 

dark lateral breast patches, forehead bar, and eye patches.  The bill and legs are black. 
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Distribution, Abundance and Habitat Affinity 

 

The breeding range of the Pacific coast western snowy plover population extends along coastal 

beaches from the southern portion of Washington State to southern Baja California, Mexico.  

The WSP recovery plan (Service 2007a) identified 159 current or historical western snowy 

plover breeding or wintering locations on the U.S. Pacific coast.  These localities include 6 in 

Washington, 19 in Oregon, and 134 in California.  In Baja California, breeding western snowy 

plovers concentrate at coastal wetland complexes as far south as Bahia Magdalena, Mexico 

(Palacios et al. 1994).  The largest number of breeding birds occurs from south San Francisco 

Bay to southern Baja California suggesting that the center of the plovers’ coastal distribution lies 

closer to the southern boundary of California (Page and Stenzel 1981, Palacios et al. 1994). 

 

The 2009 western snowy plover population estimate for the U.S. is higher than the estimate at 

the time of listing of this species in 1993.  Within the U.S., breeding season window surveys are 

used as an index to assess population trends and also as a basis for roughly estimating population 

size.  At the time of listing, 1,386 birds were detected in California based on a 1989 survey, with 

30 adults reported in Oregon in 1992, and fewer than 30 nesting birds in Washington (58 FR 

12870).  In 2005, the breeding season window surveys detected 1,817 plovers along the Pacific 

coast of the U.S.  Numbers detected during the breeding season window survey increased in 

2006 to 1,877 plovers, then decreased to 1,537 plovers in 2007, and increased slightly in 2008 

and 2009 at 1,541 plovers, and 1,587 plovers, respectively. (Appendix C).  Within the U.S., the 

Service has used a correction factor of 1.3 applied to the window survey results to develop a 

population estimate (Service 2007a).  The correction factor was derived from studies using 

marked birds at one of the breeding locales, rather than rangewide, and evaluation of the 

accuracy of this correction factor in other areas is in progress (Watkins 2010).  Using this 

correction factor, the estimated 2009 population on the U.S. Pacific coast was 2,063 plovers 

(Appendix C). 

 

The most recent surveys conducted in Mexico detected fewer plovers on the coast of Baja 

California than detected in 1991-1992 (Eduardo Palacios 2009).  Surveys in Baja California use 

methodology similar to the U.S breeding season window surveys.  Surveys were conducted in 

1991-1992 and again in 2007 and 2008.  The 1991-1992 surveys detected 1,344 plovers in Baja 

California (Palacios et al 1994), and recent surveys used the same methodology and detected 

only 555 plovers in 2007 and 879 plovers in 2008 (Eduardo Palacios 2009).  Using the 1.3 

correction factor, the estimated 2008 population in Baja California was 1,143 plovers. 

 

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, Wilson 1980, Powell et al. 1997).  Other areas used by nesting snowy 

plovers include dredge spoil fill, dry salt evaporation ponds, airfield ovals, and salt pond levees 

(Widrig 1980,; Wilson 1980, U.S. DoN 2004, Page and Stenzel 1981).  Nest sites typically occur 

in flat, open areas with sandy or saline substrates with little or no vegetation (Widrig 198, Wilson 

1980, Page and Stenzel 1981, Welchell and Keane 1998, Fancher 1998).  Snowy plovers are 

sometimes found nesting in similar habitats as the least tern, such as occurs at Batiquitos Lagoon 
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(Welchell and Keane 1998), NBC (DoN 2004), and Camp Pendleton (Powell 1996) in San Diego 

County, California.  Like the least tern, the western snowy plover requires suitable habitat that is 

subject to little disturbance from people, vehicles, and dogs. 

 

Life History 

 

The breeding season of the western snowy plover typically extends from March 1 through 

September 15.  During the breeding season, plovers congregate in loose concentrations with the 

number of adults at coastal breeding areas ranging from 2 to 318 (Page and Stenzel 1981).  Both 

unpaired males and pairs defend territories against other plover species by posturing, chasing, or 

fighting.  Unpaired males defend territories for up to 45 days before procuring a mate (Page et al. 

1995).  Paired birds use the territories for courtship, nest sites, and sometimes feeding (Page 

et al. 1995). 

 

Egg laying in southern California has been documented as early as February 13 (Copper 2008), 

but most often begins in mid-March and continues through late-July (Page et al. 1995).Generally, 

three (3) eggs are laid in a nest that consists of a shallow depression scraped in sandy or saline 

substrates.  After the full clutch is laid, both males and females incubate the eggs for 27-33 days 

(Warriner et al. 1986).  Chicks are mobile soon after hatching, and broods rarely remain within 

the nesting territory (Warriner et al. 1986).  The male may lead the brood to a brood territory, 

which can range from 0.8 to 1.2 ha (2 to 3 ac) (Fancher 2003).  Birds are able to fly within 

approximately 31 days of hatching (Stenzel et al. 1994). 

 

Snowy plovers clutches are frequently destroyed by predators, people, tides, or weather, but they 

re-nest readily after these losses up to six times in some locations (Wilson 1980, Warriner et al. 

1986, Page et al. 1995).  Snowy plovers may also double or triple brood during favorable years.  

Re-nesting may occur in the same scrape (rarely), in proximity to the initial nest, or in a new 

location distant from the first attempt (Warriner et al. 1986, Powell and Collier 1994, Powell 

et al. 1997).  Nests are rarely reused because weather typically destroys scrapes within days of 

hatching (Page et al. 1995). 

 

Polygamy has been observed in snowy plovers along coastal California (Warriner et al. 1986).  

Snowy plover females may abandon chicks as young as 6 days old to find another mate leaving 

the male to care for the brood (Warriner et al. 1986).  Males attend the young for 29-47 days 

(Warriner et al. 1986) and then may re-nest with a new partner if sufficient time remains in the 

season (Stenzel et al. 1994).  This results in a serial polygamous breeding system in which males 

may double clutch and females may triple clutch. 

 

Snowy plover adults and young forage on invertebrates along intertidal areas, along 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.  Page et al. (1981) observed snowy plovers 

moving between salt pans, tidal flats, and beaches indicating these areas function together in 

providing habitat for the species. 
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While some western snowy plovers remain in their coastal breeding areas year-round, others 

migrate south or north for winter (Warriner et al. 1986, Page et al.1995a, Powell et al. 1997).  In 

Monterey Bay, California, 41 percent of nesting males and 24 percent of the females were 

consistent year-round residents (Warriner et al. 1986).  At Marine Corps Base Camp Pendleton 

(MCBCP) in San Diego County, California, about 30 percent of nesting birds stayed during 

winter (Powell et al. 1995, 1996, 1997).  The migrants vacate California coastal nesting areas 

primarily from late June to late October (Page et al. 1995a).  There is evidence of a late-summer 

(August/September) influx of western snowy plovers into Washington; it is suspected that these 

wandering birds are migrants.  Most western snowy plovers that nest inland migrate to the coast 

for the winter (Page et al. 1986, 1995).  Thus, the flocks of non-breeding birds that begin 

forming along the U.S. Pacific coast in early July are a mixture of adult and hatching-year birds 

from both coastal and interior nesting areas.  During migration and winter, these flocks range in 

size from a few individuals to up to 300 birds (Service 2007a). 

 

Threats 

 

Threats to the Pacific Coast population of the western snowy plover remain essentially the same 

as at the time of its listing in 1993.  The magnitude of these threats in the U.S. has been reduced 

through active management afforded by protections under the Act and undertaken primarily by 

certain Federal, State, and County agencies (71 FR 20625).  The most important threats are 

ongoing habitat loss and fragmentation; mortalities, injuries, and disturbance resulting from 

human activities; predation; and lack of comprehensive State and local regulatory mechanisms 

throughout the range of the Western snowy plover (71 FR 20607).  Natural factors, such as 

inclement weather, have also affected the quality and quantity of western snowy plover habitat 

(Service 2007a).  The threats associated with climate change and rising sea level have not been 

evaluated, but the coastal location of plover habitat places it at risk should sea levels rise over the 

next several decades. 

 

The gull-billed tern represents a threat to the snowy plover as discussed above for the least tern. 

At least 37 incidents of least tern and snowy plover chick predation by gull-billed terns were 

documented in 2003 (Patton 2004b), although the number of terns vs. plovers was not identified.  

In 2004, at least 44 least tern and snowy plover chicks were documented as lost to gull-billed 

tern depredation (Patton 2006).  In 2008, a total of six incidents of snowy plover predation were 

documented by gull-billed terns in the San Diego Bay area.  Gull-billed tern predation on the 

snowy plover is being address as discussed above for the least tern. 

 

Rangewide Conservation Needs 

 

The goal to achieve the long-term survival and recovery of the Pacific coast snowy plover 

population, as identified in the WSP recovery plan includes three criteria:  

 

(1) maintain for 10 years an average of 3,000 breeding adults distributed among six recovery 

units, including 500 breeding adults in Recovery Unit 6; 
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(2) maintain a 5-year productivity of at least one fledged chick per male in each recovery unit 

in the last 5 years prior to delisting; and  

(3) establish participation plans among cooperating agencies, landowners, and conservation 

organizations to assure protection and management of breeding, wintering, and migration 

areas. 

 

While some positive contributions have been made to achieving each of these criteria, recovery 

actions are still needed (71 FR 20625).  Conservation needs identified in the WSP recovery plan 

include:  monitoring; management of breeding and wintering habitat to reduce threats (e.g. 

disturbance, loss of natural coastal processes, predation, invasive vegetation); enhancement and 

creation of habitat; reduction of disturbances on nesting and wintering beaches; and public 

education. 

 
San Diego Fairy Shrimp (Branchinecta sandiegonensis) 

 

Listing Status 

 

The San Diego fairy shrimp was federally listed as endangered on February 3, 1997, (62 FR 

4925).  In September 1998, the Service published the Recovery Plan for Vernal Pools of 

Southern California (VP recovery plan) (Service 1998).  The San Diego fairy shrimp is included 

in this recovery plan.  Critical habitat for the San Diego fairy shrimp was designated on 

October 23, 2000, (65 FR 63438).  Critical habitat was remanded, but not vacated, by the Central 

District Court of California on June 12, 2002.  Critical habitat was re-proposed on April 22, 

2003, (68 FR 19887).  Revised critical habitat for the San Diego fairy shrimp was designated on 

December 12, 2007 (72 FR 70648).  The 2007 revised final critical habitat designation excluded 

lands owned or managed by the Department of Defense at NBC because of the conservation 

efforts for the San Diego fairy shrimp identified in the INRMP for this area.  Lands at the area 

now referred to as SSTC-S were considered biologically essential to the San Diego fairy shrimp, 

but did not meet the second provision of the definition of critical habitat pursuant to section 

3(5)(A)(i)(II) because of the special management and protection identified in the INRMP. 

 

The Service completed a 5-Year Review of San Diego fairy shrimp in September 2008 (Service 

2008a) and published a notice announcing the completion of the review in the Federal Register 

on March 25, 2009 (74 FR 12878).  The 5-Year Review recommended no change in the status of 

the San Diego fairy shrimp. 

 

Species Description 

 

The San Diego fairy shrimp is a small freshwater crustacean in the family Branchinectidae of the 

Order Anostraca.  The species was originally described by Fugate (1993) from samples collected 

on Del Mar Mesa, San Diego County.  Male San Diego fairy shrimp are distinguished from 

males of other species of Branchinecta by differences found at the distal (located far from the 

point of attachment) tip of the second antennae.  Females are distinguishable from females of 

other species of Branchinecta by the shape and length of the brood sac, the length of the ovary, 
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and by the presence of paired dorsolateral (located on the sides, toward the back) spines on five 

of the abdominal segments (Fugate 1993).  Adult male San Diego fairy shrimp range in size from 

9 to 16 mm (0.35 to 0.63 in) and adult females are 8 to 14 mm (0.31 to 0.55 in) long. 

 

Distribution, Abundance and Habitat Affinity 

 

The range of the San Diego fairy shrimp includes Orange and San Diego counties in southern 

California, and northwestern Baja California, Mexico (Service 1998, Brown et al. 1993).  In Baja 

California, San Diego fairy shrimp have been recorded at two localities:  Valle de Palmas, south 

of Tecate and Baja Mar, north of Ensenada.  A single isolated female was previously reported 

from vernal pools in Isla Vista, Santa Barbara County, California; however, directed surveys 

have not located any additional individuals (62 FR 4925). 

 

In Orange County, the San Diego fairy shrimp has been documented at Fairview Park (CNDDB 

occurrence #11, 1996), Newport Banning Ranch, Irvine Ranch Land Reserve, and within the San 

Juan Creek watershed at Chiquita Ridge and Radio Tower Road. 

 

In San Diego County, the species occurs in vernal pools from MCBCP, inland to Ramona and 

south through Del Mar Mesa, Proctor Valley, and Otay Mesa.  A minimum of 246 pools on 

MCBCP are known to be occupied by San Diego fairy shrimp.  Based on surveys of the 2,856 

vernal pool basins currently mapped on Marine Corps Air Station Miramar, 1,303 are occupied 

by San Diego fairy shrimp (Miramar 2006).  Of the 62 vernal pool complexes
1
 mapped by the 

City of San Diego
2
, 29 were found to be occupied by San Diego fairy shrimp and occur at the 

following localities:  Del Mar Mesa (1), Carmel Mountain (1), Mira Mesa (6), Nobel Drive (3), 

Kearny Mesa (3), Mission Trails Regional Park (1), and Otay Mesa (14) (City of San Diego 

2004b). 

 

Additional vernal pool complexes with occurrences of San Diego fairy shrimp located in San 

Diego County but not included in the City of San Diego’s Inventory include:  Carlsbad, San 

Marcos, Ramona, Poway, Santee, Rancho Santa Fe, Murphy Canyon, Otay Lakes, Imperial 

Beach, East Otay Mesa, Marron Valley, NRRF, and Proctor Valley (CNDDB Occurrence # 27, 

2001). 

 

The loss of vernal pools that have the potential to support San Diego fairy shrimp has resulted in 

a rangewide reduction in diversity and abundance of San Diego fairy shrimp.  Urban and water 

development, flood control, and highway and utility projects, as well as conversion of wild lands 

to agricultural use, have eliminated or degraded vernal pools and/or their watersheds in southern 

California (Jones and Stokes Associates 1987).  Historically, vernal pools covered approximately 

518 sq km (200 sq mi) of San Diego County (Bauder and McMillan 1998).  Approximately 95 to 

                                                           
1
  Vernal pool complexes are defined as a series of vernal pool groups that are hydrolocially connected with similar 

soil types and species compositions.  They were first described and surveyed by Beauchamp and Cass 1979 and 

subsequently updated in 1986 (Bauder) and 1998 (recovery plan). 
2
  The City of San Diego conducted non-protocol surveys for San Diego fairy shrimp.  Therefore, this inventory may 

under-represent the true number of vernal pools with occurrences of San Diego fairy shrimp. 
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97 percent of vernal pools within San Diego County have been destroyed (Bauder 1986, Bauder 

and McMillan 1998, Oberbauer 1990).  Most of the remaining vernal pools in San Diego County 

occur on Redding soils, primarily on MCAS-Miramar (Service 1998). 

 

At the time of listing, San Diego fairy shrimp were known to inhabit a minimum of 25 vernal 

pool complexes in coastal areas of San Diego, Orange, and Santa Barbara counties, and 

northwestern Baja California, Mexico (62 FR 4925).  However, the names and locations of all 

complexes were not specified in the listing rule, and therefore, it is difficult to ascertain the status 

of these complexes.  Currently, 137 complexes occupied by San Diego fairy shrimp have been 

identified in the U.S.; an additional 3 complexes that were identified as occupied at listing have 

since been extirpated (Service 2008a).  Most of these additional complexes fall within the extant 

range of the San Diego fairy shrimp known at the time of listing.  We expect that these additional 

complexes and occurrences were occupied at the time of listing, but they had not been identified 

due to lack of survey effort and do not represent an actual expansion of San Diego fairy shrimp 

distribution and range into previously unoccupied areas.  Rather, they provide a better 

understanding of the historical distribution and range of the San Diego fairy shrimp that was 

unknown at the time of listing.  Therefore, we estimate that the overall San Diego fairy shrimp 

distribution has not decreased or increased appreciably since listing.  A summary of occupied 

vernal pool complexes is provided in Appendix 1 of the San Diego Fairy Shrimp (Branchinecta 

sandiegonensis) 5-Year Review:  Summary and Evaluation (Service 2008a). 

 

Impacts to vernal pools from development have been offset through the restoration, 

enhancement, and management of habitat.  In some cases, due to security of the site and the 

active management of the vernal pools, the species status has improved.  In addition, grants have 

been awarded to restore habitat in several areas including Otay Mesa, the San Diego NWR, and 

Sweetwater Authority lands.  Sites that have been restored benefit from fencing and 

management, which further removes threats from the site that were occurring prior to the 

restoration efforts. 

 

San Diego fairy shrimp are restricted to vernal pools and vernal pool-like depressions (e.g., ruts 

in dirt roads).  Vernal pools are ephemeral wetlands that occur from southern Oregon through 

California into northern Baja California, Mexico (Service 1998).  They require a unique 

combination of climatic, topographic, geologic, and evolutionary factors for their formation and 

persistence.  They form in regions with Mediterranean climates where shallow depressions fill 

with water during fall and winter rains and then dry up when the water evaporates in the spring 

(Collie and Lathrop 1976; Holland 1976; Holland and Jain 1977, 1988; Thorne 1984). 

 

Downward percolation of water within the pools is prevented by an impervious subsurface layer 

consisting of claypan, hardpan, or volcanic stratum (Holland 1976, 1988).  Seasonal inundation 

makes vernal pools too wet for adjacent upland plant species adapted to drier soil conditions, 

while rapid drying during late spring makes pool basins unsuitable for typical marsh or aquatic 

species that require a more persistent source of water.  Local upland vegetation communities 

associated with vernal pools include needlegrass grassland, annual grassland, coastal sage scrub, 

maritime succulent scrub, and chaparral (Service 1998). 
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San Diego fairy shrimp tend to inhabit shallow, small vernal pools and vernal pool-like 

depressions that range in temperature from 10
o
 to 26

o
 celsius (C) [50

o
 to 79

o
farenheit (F)]  They 

are ecologically dependent on seasonal fluctuations in their habitat, such as absence or presence 

of water during specific times of the year, duration of inundation, and other environmental 

factors that likely include specific salinity, conductivity, dissolved solids, and pH levels 

(Gonzalez et al. 1996, Hathaway and Simovich 1996, Holtz 2003) 

 

Life History 

 

San Diego fairy shrimp are non-selective particle feeding filter-feeders, or omnivores.  Detritus, 

bacteria, algal cells, and other items between 0.3 to 100 microns (0.00001 to 0.004 in) may be 

filtered and ingested (Eriksen and Belk 1999).  Adult fairy shrimp are usually observed from 

January to March; however, in years with early or late rainfall, the hatching period may be 

extended (65 FR 63438).  Like most vernal pool fairy shrimp, San Diego fairy shrimp have a 

two-stage life cycle and spend the majority of their life cycle in the cyst stage (Templeton and 

Levin 1979, Schaal and Leverich 1981, Herzig 1985, Hairston and De Stasio 1988, Venable 

1989).  After hatching, San Diego fairy shrimp reach sexual maturity in about 7 to 17 days, 

depending on water temperature and persist for about 4 to 6 weeks (Hathaway and Simovich 

1996).  Fairy shrimp mate upon reaching maturity, and female San Diego fairy shrimp produce 

between 164 and 479 cysts (eggs) over their lifetime (Simovich and Hathaway 1997).  The cysts 

are either dropped by the females to settle into the mud at the bottom of the pool, or they remain 

in the brood sac until the female dies and sinks to the bottom (Eriksen and Belk 1999).  Fairy 

shrimp cysts may persist in the soil for several years until conditions are favorable for successful 

reproduction (Simovich and Hathaway 1997).  The cysts will hatch in 3 to 5 days when water 

temperatures are between 10
o
 and 20

o
 C (50

o
 and 68

o
 F) (Hathaway and Simovich 1996).  Not all 

cysts are likely to hatch in a season, thus providing a mechanism for survival if water quality and 

ponding conditions are not favorable in a given year (Simovich and Hathaway 1997, Ripley et al. 

2004). 

 

Threats 

 

The San Diego fairy shrimp still faces the same threats that were identified in the final listing 

rule throughout its range.  These threats can be divided into three major categories:  1) direct 

destruction of vernal pools and vernal pool habitat as a result of construction, vehicle traffic, 

domestic animal grazing, dumping, and deep plowing; 2) indirect threats which degrade or 

destroy vernal pools and vernal pool habitat over time including altered hydrology (e.g , 

damming or draining), invasion of non-native species, habitat fragmentation, and associated 

deleterious effects resulting from adjoining urban land uses; and 3) long-term threats including 

the effect of isolation on genetic diversity and locally adapted genotypes, air and water pollution, 

climatic variations, and changes in nutrient availability (Bauder 1986, Service 1998, Bohonak 

2005). 
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Rangewide Conservation Needs 

 

Based on current population trends, threats analysis, and new genetic information, the San Diego 

fairy shrimp has the following needs to survive and recover: 

 

1. Vernal pool habitat should be restored and enhanced; this includes expansion of existing 

populations and re-establishment of populations where habitat and historical conditions are 

appropriate; 

 

2. Vernal pool management plans should be developed and implemented to maintain 

hydrologic regimes; watershed and habitat functions; and species viability; 

 

3. Land protection strategies should be developed to prevent further loss and fragmentation of 

existing habitat; and 

 

4. Vernal pool complexes not identified in the VP recovery plan as necessary to stabilize or 

reclassify the population should be re-evaluated based on their genetic structure to ensure 

the genetic variation within the San Diego fairy shrimp population is maintained. 

 

ENVIRONMENTAL BASELINE 

 

Regulations implementing the Act (50 CFR §402.02) define the environmental baseline as the 

past and present impacts of all Federal, State, or private actions and other human activities in the 

action area.  Also included in the environmental baseline are the anticipated impacts of all 

proposed Federal projects in the action area that have undergone section 7 consultation and the 

impacts of State and private actions which are contemporaneous with the consultation in 

progress. 

 

Since 1943, the Navy has conducted a variety of training activities in several locations on the 

Silver Strand and more recently has implemented natural resources programs to support these 

resources in a manner consistent with training requirements.  Baseline training activities include: 

physical conditioning, force protection, mine counter measure training, amphibious operations, 

over the shore logistics, mission area training, and Naval special warfare.  The action area for 

military training at the SSTC includes the following areas: 

 

(1) Ocean-front beaches and ocean waters adjacent to three Naval installations that are part 

of NBC: 

a)  NASNI, 

b)  NAB; SSTC-N, and 

c)  NRRF; SSTC-S; 

 

(2) Bay-front beaches identified as the California Least Tern Preserve (Delta North and 

Delta South, Delta Beaches); 
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(3) SSTC-S Inland; 

 

(4) Bay-front beaches at SSTC-N, SSTC-S, and Emory Cove, bay waters from SSTC-N to 

SSTC-S, and the South San Diego Bay Unit of the San Diego Bay NWR; 

 

(5) City of Coronado Beach; and 

 

(6) Silver Strand State Beach. 

 

During development of the Navy’s biological assessment for training activities at SSTC, the 

Navy collected data on the baseline number of activities within the action area as a whole but did 

not provide a breakdown on the number of activities conducted in each training area (DoN 2008, 

Delphine Lee 2009a, Table 1).  We used the information in the BA and provided during 

consultation to estimate the baseline number of training activities, and anticipated increases for 

each training area. 

 

1.a.  NASNI Ocean-front Beach and Ocean Waters 

 

NASNI is located adjacent to the City of Coronado and was once an island north of Coronado 

(“North Island”).  A strip of shallow water approximately 1.6 km (1 mi) long and 177 m (581 ft) 

wide ("Spanish Bight") once separated the two land masses, but it was filled in 1945.  North 

Island was commissioned as Naval Air Station San Diego in 1917 and re-named Naval Air 

Station North Island in 1955. 

 

NASNI Beach is approximately 27.07 h (66.9 ac) in size and lies south of the NASNI airfield.  

The beach extends approximately 4.43 km (2.75 mi) from Zuniga jetty to the base boundary 

(Figure 1).  The Navy retains exclusive jurisdiction over this beach.  The beach is used primarily 

as a recreational beach serving off-duty military personnel and their families, although it also 

supports a limited number of training activities included within the proposed action.  Baseline 

training activities are identified in Table 1.  The number of training activities conducted on the 

NASNI Beach under baseline conditions is not available. 

 

An approximately 366-m (1200-ft) long segment of beach front property of NBC is under license 

to the City of Coronado for public recreation.  This area is approximately 4 ha (10 ac) in size and 

is separated from the remainder of NBC by a fence that extends from the back dunes to below 

the mean high tide line.  Lights on the fence in between this strip of beach front and NBC 

illuminate this beach area at night.  This beach front area supports beach habitat that would be 

suitable for western snowy plover or California least tern use in the absence of human and pet 

disturbances.  The beach is currently under exclusive jurisdiction to the Navy and currently the 

City of Coronado cannot enforce City or State laws due to the jurisdictional status.  However, the 

NBC and the City of Coronado are working collaboratively to give the City concurrent 

jurisdiction over this area.  This will allow both agencies to patrol the area as security forces are 

available to enforce applicable federal, state and local laws or ordinances. 
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Under baseline conditions, the Navy discourages western snowy plover nesting and use of the 

NASNI airfield adjacent to the NASNI Beach due to their concern that nesting plovers could 

pose a Bird Airstrike Hazard (BASH) risk (FWS-SDG-3908.3).  To deter nesting, the Navy 

destroys any nest scrapes that are initiated, actively harasses plovers from the area, and removes 

eggs that are laid within defined airfield boundaries.  As part of this program, approximately 112 

western snowy plover eggs (approximately 33 nests) have been removed from the NASNI 

airfield since 2004 (DoN 2009b).  The harassment and deterrence of western snowy plovers from 

the airfield, and lack of other nearby suitable habitat, increases the importance of the NASNI 

Beach to plovers.  Plovers that might otherwise nest within the NASNI airfield boundaries are 

more likely to nest on the NASNI Beach as a result of deterrence from the airfield.  The Navy 

marks three areas of the NASNI Beach (described below) that total approximately 6 ha (14.9 ac) 

with blue flexi-stakes during the breeding season.  The marked areas are mapped as the Western 

Snowy Plover Management Area (Figure 4).  Each of the three small areas is in proximity to 

recreational activity, dogs, beach raking, and military training activities.  The NASNI Beach, 

from Zuniga jetty to the boundary with Dog Beach, is regularly monitored to determine the status 

of the plovers.  Plovers generally nest in the immediate vicinity of the nests from previous years, 

within the marked boundaries (Figure 4).  In addition, foot and vehicle traffic are directed 

outside of the Western Snowy Plover Management Area during the plover breeding season to 

minimize impacts to breeding plovers from airfield activities and to improve habitat conditions. 

 

The eastern end of the NASNI Beach (i.e., “East Breakers Beach”) is adjacent to the lighted 

fence at Coronado Dog Beach.  Intact foredunes that support approximately 4.3 ha (10.5 ac) of 

sand verbena/beach bursage are present between the East Breakers Beach and the adjacent Navy 

golf course.  An area above the mean high tide line at East Breakers Beach (2.2 ha; 5.5 ac) is 

included as part of the Western Snowy Plover Management Area.  However, dog and human 

footprints are routinely observed within the boundaries of this segment of the Western Snowy 

Plover Management Area (DoN 2009c). 

 

The broadest portion of the NASNI Beach is midway between the eastern and western ends.  

This middle beach segment supports several buildings, including a hotel for Navy personnel (i.e., 

the Navy Lodge).  The area in front of the Navy Lodge and adjacent parking lot is the primary 

recreational use area at the NASNI Beach.  Hundreds of people stay at the Navy Lodge each year 

and frequent the NASNI Beach.  A 1.1-ha (2.8-ac) area near the Navy Lodge is included as part 

of the Western Snowy Plover Management Area and despite its proximity to heavily used 

recreational areas, it typically supports several pairs of plovers each year.  The Navy consulted 

with the Service in 2004 to address proposed expansion of this hotel (FWS- SDG-3908.5).  

When the Navy Lodge expansion is completed, the capacity of the hotel will increase from 100 

rooms to 360 rooms, so the number of people using the beach is likely to increase. 
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Figure 4:  NASNI Beach and the Western Snowy Plover Management Area 

 

 

The western end of the NASNI Beach (i.e. , near Zuniga Jetty, Figure 1) is characterized by a 

narrow beach strip that is backed by a steep slope [approximately 2-m (6-ft) high] and is fully 

inundated at the highest tides and during storm events.  Upland fill/ruderal habitat lies adjacent to 

the sandy beach atop the 2-m (6-ft) slope.  The western end of the NASNI Beach is signed as off-

limits to foot traffic due to the potential dangers associated with its proximity to a Small Arms 

Range (SAR).  The western end of the beach has limited habitat suitability to nesting plovers 

because of the narrowness of the beach and because nests can be inundated during the highest 

tides, especially early in the spring.  Plovers do, however, attempt to nest in this area despite the 

narrow width of the beach.  Since nests could be inundated, this area was not included as part of 

the Western Snowy Plover Management Area.  Although this beach segment has limited value as 

a nesting beach in its current condition, it provides valuable foraging and roosting habitat for 

plovers because the area is not raked and is less frequently used for training and recreation than 

the adjacent beach segments.  Birds that use this beach segment for foraging or roosting are 

subjected to less disturbance than on adjoining stretches of the NASNI Beach.  People do, 

however, routinely disregard signs and walk on this narrow beach strip (DoN 2009a) 

 

P
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Under baseline conditions, NASNI Beach is subject to raking throughout the year except in the 

Western Snowy Plover Management Area and the western end.  During the breeding season, the 

beach rake operators coordinate with western snowy plover monitors who check the raked area 

each morning prior to raking to determine if western snowy plover scrapes/nests are present in 

the area scheduled for raking.  If plover nests are located, they are marked and avoided. 

 

Dogs had been allowed on a segment of the NASNI Beach since 2003, and dog tracks have been 

routinely observed within the Western Snowy Plover Management Area boundaries (DoN 

2009c).  However, in recognition of its commitment to manage portions of the NASNI Beach as 

the Snowy Plover Management Area, the Navy has recently prohibited dogs from NASNI Beach 

(Tiffany Shepherd 2010). 

 

Baseline conservation activities at NASNI Beach include ongoing intensive plover monitoring 

during the breeding season, extensive coordination between the plover monitors and other beach 

personnel (lifeguards and beach rakers), a twice monthly educational “beach bird walk” 

conducted by Navy Natural Resources personnel or plover monitors, predator management, and 

dune restoration [0.5 ha (1.2 ac)] at the eastern end/central portion of the beach).  Maintenance of 

suitable nesting conditions for plover use of the NASNI Beach requires constant active 

management, since recreational use, dogs, and training activities routinely enter the areas that are 

designated as the Western Snowy Plover Management Area and limited habitat is available. 

 

1.b.  SSTC-N Ocean-front Beach and Ocean Waters 

 

SSTC-N encompasses the Navy installation also known as NAB, where military training has 

been conducted since 1943.  San Diego Bay lies on one side of the narrow beach strand, and the 

Pacific Ocean is on the other side.  SSTC-N Beach is not fenced at the City of Coronado or the 

Silver Strand State Beach boundary. 

 

The portion of the beach strand that supports SSTC-N is narrow [approximately 0.4 to 0.8-km 

(0.25 to 0.5-mi) wide]; however the beaches are relatively wide, extending approximately 150 to 

200 m (492 to 656 feet) above the mean high tide line (Figure 1).  The SSTC-N Beach is 

approximately 112.5 ha (277.8 ac) and extends approximately 4.5 km (2.8 mi) from Coronado 

Beach to Silver Strand State Beach (Figure 1).  The Navy leases this beach from the State of 

California for training use and retains jurisdiction to the mean high tide line as surveyed in 1948 

(now inundated).  The beach is used as a military training beach.  Baseline training activities 

include: physical conditioning, force protection, mine counter measure training, amphibious 

operations, over the shore logistics, mission area training, and Naval special warfare.  Estimates 

of baseline activities at STTC-N Ocean-front Beach and Ocean Waters are shown in Table 5.  

Activities listed in Table 5 are the components of the various numbered training exercises 

included in Table 1. 
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Table 5:  Estimated Baseline Annual Activities at the SSTC-N Oceanside Beach and Boatlanes 

Activity 

Baseline Total Annual 

Events including SSTC-N 

Beach and Ocean and SSTC-

S 

Baseline SSTC-N Beach 

and Ocean Annual 

Events*  

Baseline SSTC-N Beach  

and Ocean Events Between 

from April through July 

Beach Party Teams 204 204 68 

MCM Beaching 32 3 1 

Beach Camps 1 1 0-1 

Equipment 

Offload/Stage 
2 2 0-1 

Causeway/ ELCAS 12 10 3 

LCAC Landing 4 4 1 

Beach Crossing 

and OTB 432 216 72 

Raids 60 30 10 

Foot Patrol and 

Ambush 60 70 23 

Vehicle Patrol 139 1 0-1 

Observation Post 50 50 17 

Reconnaisance 152 152 51 

Logistic and Safety 

Vehicles 
2275 1706 568 

Running 948 853 284 

Manual Excavation 68 61 20 

Visual 

Observations 156 78 26 

SSTC-S Off  road 

Foot 
422 0 0 

Total 5017 3441 1147 

*  Based on percent of activities in SSTC-N included in Navy model 

**  The percentage of activities anticipated at SSTC-N represents a “worst-case scenario” percentage breakdown 

with training activities biased towards SSTC-N Beach lanes. 

 

 

SSTC-N supports approximately 112.5 ha (277.8 ac) of southern foredune/beach, including 94 

ha (232.5 ac) of beach, and 18.3 ha (45.3 ac) of coastal dunes.  Foredunes arise along the coast 

where sandy beaches occur and where coastal headlands are absent.  Dune size and shape 

typically vary and are mostly dependent on wind speed and direction.  Plants found here are 

generally prostrate and have long taproots, with many succulents.  A band of mostly non-native 

vegetation, predominantly iceplant (Carpobrotus sp.) is found on the eastern edge of the 

foredunes at SSTC-N.  A 5-7 m (15-21ft)-wide unvegetated “sand road” lies beyond this band of 

non-native vegetation.  This sand road facilitates linear off-highway movement of traffic and 

personnel.  State Highway 75, which is the main road that runs along the Silver Strand, defines 

the northeastern boundary of the action area at SSTC-N (Figure 1). 
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The SSTC-N action area is divided into 10 ocean training boat lanes, which are each 457-m 

(500-yd) wide and 3,657-m (4,000-yd) long, overlapping some of the NOAA-established 

anchorages (numbered 101-178) (Figure 1).  These boat lanes are numbered (1-10).  As the boat 

lanes meet the shore, they are referred to as beach lanes and are identified by color, with each 

colored beach lane measuring 914-m (1,000-yd) wide and divided into two 457-m (500-yd) 

subsections (Yellow 1, Yellow 2, Red 1, Red 2, etc.).  Together, the 10 SSTC-N boat lanes and 

beach lanes extend 4,570 m (5,000 yd) along the beachfront and extend offshore 3,657 m (4,000 

yd).  The name and approximate area of each of the SSTC N Beach Lanes is provided in Table 6. 

 

Table 6:  Area of SSTC N Beach Lanes Above the Beach Crest 

Lane Yellow1 Yellow2 Red 1 Red 2 
Green 

1 

Green 

2 
Blue 1 Blue 2 

Orange 

1 

Orange 

2 
Total 

Area 

ha 

(ac) 

1.1 

(2.74) 

4.79 

(11.83) 

6.55 

(16.19) 

5.90 

(14.59) 

5.88 

(14.52) 

6.27 

(15.50) 

4.97 

(12.29) 

5.96 

(14.73) 

5.66 

(13.99) 

4.82 

(11.91) 

51.92 

(128.29) 

*data obtained from DoN 2005. 
 

The State of California (State) owns the land that supports SSTC-N and leases it to the Navy for 

military training under lease number PRC 6110.  The current lease expires on August 31, 2021.  

Based on the language of the lease, Navy jurisdiction extends from Highway 75 to the 1948 

mean high tide line, which is now completely submerged.  Thus, Navy jurisdiction now includes 

the entire beach, including submerged lands.  The ocean waters that support the boat lanes of 

SSTC-N are under State jurisdiction but, with the exception of any submerged land above the 

1948 mean high tide line, are not subject to a lease. 

 

The frequency of military use of the SSTC- N has varied considerably through time.  Upon 

request, military training units are assigned to one or more boat lanes and/or beach lanes to 

conduct various training activities.  Many of the training activities take place primarily on the 

hard packed sand portion of the beach lanes below the mean high tide line, or even mostly within 

the water.  However, some activities involve foot traffic, vehicle traffic, or operation of heavy 

equipment above the mean high tide line in the beach lanes, and some activities require foot 

traffic or vehicle movement from the wave washed section of the beach to the sand road adjacent 

to Highway 75.  A beach lane that is suitable for a particular training activity may not be suitable 

for a different activity, depending on the water depth and bathymetry of the adjacent boat lane, 

distance from berthing and other facilities, and accessibility for equipment.  A permanent 

demolition pit primarily used by Naval Special Warfare is located in the northern end of Blue 1 

Beach Lane.  Since 1994, a pattern of lane use has evolved, due to the preference of training 

units for particular areas, the distribution of California least terns and western snowy plovers, 

and Navy efforts to minimize impacts to these species. 

 

The beach lanes Green 1, Green 2, and Blue 1 sustain the highest level of training use under 

baseline conditions.  These lanes are closest to an access point off of Highway 75, support a 

demolition pit, and sustain in-water conditions conducive to large-scale amphibious operations 

(i.e., those that involve offloading, heavy vessels coming ashore, etc.).  The Navy has modified 

topography within beach lanes Green 1 and Green 2 (Figure 5) in an effort to discourage nesting 
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in these lanes (FWS-SDG-3452.3).  The strategy appears to discourage tern and plover use of 

these areas. 

 

Figure 5:  Modified Topography in SSTC-N Beach Lanes Green 1 and Green 2 

 
 

 

Due to changes in training needs and changing numbers and distribution of the least tern and 

snowy plover on the SSTC-N beaches, the Navy has re-initiated consultation on proposed 

training and associated conservation strategies every 1 to 3 years at SSTC North since 1994. 

(Appendix B).  Strategies that have been used at SSTC-N to reduce the effects of military 

training activities on the least tern and snowy plover have included: 

 

(1) Marking and avoidance of California least tern nests and snowy plover nests. 

– Between 1994 and 2000, the Navy coned off the area where least terns had begun 

nesting (primarily in Beach Lane Green 2).  They also marked all least tern nests 

detected on the beach at SSTC-N with stakes and avoided the nests during training 

activities or moved nests out of harm’s way.  This measure provided maximum 

protection for the least tern, but it became an encumbrance to training activities as the 

number of tern nests on the beach increased.  The Navy marks plover nests with a 

9.1-m (30-ft) buffer and avoids these areas. 

 

(2) Marking of “beach crossing lanes” to facilitate movement of people and equipment 

from hard packed sand areas to the sand road. 

– Between 2001 and 2003, the Navy avoided least tern nests by avoiding large areas of 

beach where the birds were nesting and conducted training activities on the hard 

packed sand or below the beach crest.  To allow movement of people and equipment 

over the beach without crushing nests or eggs, the Navy marked “beach crossing 

lanes” with white stakes and green flagging for the length of the lane and allowed 

travel from below the beach crest to the sand road on the beach crossing lanes only.  

If tern or plover nests were detected within the beach crossing lanes, they were 

moved from the lane to adjacent habitat to reduce the potential for people and 

equipment to crush the nests.  The use of beach crossing lanes has continued into the 

present to allow for troop movement across the portion of the beach where tern nests 

are marked and avoided. 
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(3) Deterring adult terns and taking eggs into captivity. 

– In 2002, the Navy conducted daily beach raking on beach lanes Green 2 and Blue 1 to 

discourage birds from nesting in these beach lanes.  Despite regular raking, birds 

continued to construct nest scrapes and lay eggs in these beach lanes.  The Service 

authorized the Navy to remove tern and plover eggs that were laid in beach lanes 

Green 2 and Blue 1 in conjunction with the Navy proposal to protect tern and plover 

nests in other beach lanes.    Approximately 100 California least tern eggs were 

removed from these beach lanes over the course of 2 years and taken to a local 

wildlife rehab center for captive rearing, banding, and release.  No birds that were 

released into the wild as part of this management strategy have been subsequently 

observed.  Based on Navy staff observations, terns continued to attempt to nest within 

the beach lanes, despite repeated raking (Conkle 2007). 

 

(4) Removal of predators from all nest sites within the action area. 

– In 1988, the Navy initiated predator management activities to protect the Delta 

Beaches.  This management activity was extended to the SSTC-N oceanfront beaches 

in 1996. 

 

(5) Education of the general public and providing security measures to reduce unauthorized 

uses of the action area. 

 

(6) Protection of beach lanes on the SSTC-N beach for nesting birds and training without 

avoidance measures elsewhere on the SSTC-N beach. 

– From 2003-2005, the Navy marked and avoided four beach lanes at SSTC-N (i.e., 

Green 1, Blue 2, Orange 1, and Orange 2) to provide a protected area for California 

least terns and western snowy plovers.  Protected lanes were intended to minimize the 

impact of the potential incidental take associated with training activities elsewhere on 

the SSTC beaches.  Green 1 was protected because it supported a large number of 

tern nests, and Blue 2 and Orange 2 were protected because these lanes were farther 

from facilities and received less use requests.  The Navy tried discontinuation of 

predator management as a means of deterrence for terns and plovers nesting on the 

beach in 2004, but lack of predator management increased nest loss without changing 

relative distributions, and management was therefore re-initiated in 2005. 

 

The most recent comprehensive biological opinion (FWS-SDG-3452.3) on training and natural 

resource management strategies that defines the environmental baseline at SSTC-N was finalized 

in 2005.  In accordance with this opinion, the Navy reduced the size of the area protected for 

least terns and snowy plovers to accommodate the projected training need, and currently 

conducts training activities during the breeding season within seven of the ten beach lanes at 

SSTC-N and protects three of the beach lanes (i.e., Blue 2, Orange 1, and Orange 2) for terns and 

plovers.  These three beach lanes are marked with blue stakes and are not scheduled for training 

activities during the breeding season.  These lanes are less desirable for most types of training 

due to the distance from infrastructure and facilities, as well as the marine conditions directly off 
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shore from the lanes.  The Navy identifies beach crossing lanes to facilitate movement of 

equipment and personnel across protected beach lanes.  In addition, the Navy conducts 

conservation measures within the boundaries of SSTC- N, including:  (1) predator management 

at all nest sites; (2) annual nest site preparation; (3) modification of the beach to create 

hummocks (Figure 5) to deter terns and plovers from nesting in intensively used lanes Green 1 

and Green 2; (4) scheduling efforts to avoid beach lanes with higher nest numbers; (5) marking 

and avoidance of established western snowy plover nests; (6) public outreach to military 

residents of adjacent housing; and (7) limited enforcement of range boundaries. 

 

Protection of a beach segment that supports a significant percentage of the least tern population 

on the SSTC-N beaches has justified the absence of avoidance measures for the least tern 

elsewhere on the training beach and provided increased realism in training to the troops.  The 

Service recommended that the Navy continue this management strategy to support future training 

needs and provide conservation for the least tern and snowy plover at SSTC (FWS-SDG-

3452.3). 

 

Like the other beaches included within the action area, SSTC-N experiences unauthorized 

recreational use under baseline conditions.  SSTC-N is across Highway 75 from military housing 

and is also close to Coronado Cays residential development.  People cross Highway 75 to use the 

beach area at SSTC-N, or walk along the beach from Silver Strand State Beach (to the south) or 

Coronado and NAB (to the north), and have entered into least tern nesting areas.  During July 4th 

weekends, people routinely ignore signage and walk onto the beach to watch the City of 

Coronado fireworks display.  Although some marking is present at both ends of the beach and a 

guard is periodically stationed at the north end to keep non-military civilians out, under baseline 

conditions, enforcement of base boundaries is irregular and is not effectively controlling public 

uses.  Under baseline conditions, the Navy does not have jurisdiction to enforce leash laws or 

regulations pertaining to trespass, which reduces the effectiveness of security personnel.  In 

addition, too few security staff are on duty to allow them to respond to calls pertaining to dog 

issues or trespass (Shepherd 2010).  Maintenance of suitable nesting conditions for least terns 

and snowy plovers may require improvements in enforcement to minimize disturbances at 

SSTC-N in areas where nesting, roosting, and foraging occur. 

 

1.c.  SSTC-S Ocean-front Beach and Ocean Waters 

 

SSTC- S is located at the southern end of the Silver Strand and includes the beach as well as an 

inland area.  SSTC-S lies to the south east of Silver Strand State Beach and northwest from the 

City of Imperial Beach (Figure 1).  SSTC-S Beach is not fenced at the Imperial Beach or the 

Silver Strand State Beach boundary. 

 

SSTC-S Beach is approximately 31.5 ha (77.9 ac) in size and extends approximately 2.7 km (1.7 

mi) from Silver Strand State Beach to Imperial Beach.  The Navy retains exclusive jurisdiction 

over this beach down to the mean high tide line.  The beach below mean high tide line is 

administered by the State Lands Commission, as are most beaches in California.  No signage or 

markers delineate the boundary between the beach administered by the State Lands Commission 
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and the beach administered by the Navy.  SSTC-S Beach is used primarily as a military training 

beach, while the area below mean high tide line receives frequent use by recreational hikers and 

dog walkers.  Baseline training activities include physical conditioning, force protection, mine 

counter measure training, amphibious operations, mission area training, and Naval special 

warfare.  Estimates of baseline activities at STTC-S Beach are shown in Table 7.   Activities 

listed in Table 7 are the terrestrial components of the numbered training exercises included in 

Table 1. 

 

Habitat at SSTC-S Beach includes approximately 17.6 ha (43.5 ac) of beach and 13.9 ha (34.4 

ac) of sand verbena-beach bursage series plant community.  Since Highway 75 is not visible 

from most of the SSTC-S Beach, this beach is relatively secluded from the surrounding urban 

environment.  The beach is, however, subject to frequent unauthorized recreational use.  People 

enter the beach from Imperial Beach, to the southeast, and from Silver Strand State Beach, to the 

northwest.  Based on accounts presented at breeding season meetings and weekly reports 

prepared for the Navy, recreational trespass onto the Navy lands and use of the adjacent intertidal 

beach (State Lands) creates a significant disturbance that may affect the potential for plover 

nesting or nest success.  Under baseline conditions, enforcement of base boundaries is irregular 

and is not effectively controlling public uses. Under baseline conditions limitations in the 

number of on duty security personnel reduces their ability to respond to calls pertaining to dog 

issues or trespass (Shepherd 2010).  Maintenance of suitable nesting conditions for terns and 

plovers may require improvements in enforcement to minimize disturbances at SSTC-N in areas 

where nesting, roosting, and foraging occur. 

 

SSTC-S Beach includes 18.2 ha (45 ac) leased by the Navy to the Young Men’s Christian 

Association (YMCA) for use as a recreational camping facility for youth.  The leased area 

includes the southern portion of the SSTC-S Beach, as well as a fenced inland area.  The facility, 

known as Camp Surf, serves many day and overnight campers each year.  Recreational use of the 

Camp Surf Beach occurs under baseline conditions and is expected to continue at levels that are 

likely to preclude least tern or western snowy plover nesting. 

 

The SSTC-S Beach north of Camp Surf (Figure 1) is divided into four ocean training boat lanes, 

which are each 457-m (500-yd) wide and 3,657-m (4,000-yd) long.  These boat lanes are 

numbered (11-14).  As the boat lanes meet the shore, they are referred to as beach lanes and are 

identified by color, with each colored beach lane measuring 914-m (1000-yd) wide and divided 

into two 457-m (500-yd) subsections (White 1, White 2, Purple 1, Purple 2).  Together, the four 

SSTC-S boat lanes and beach lanes extend 1,828 m (2,000 yd) along the beachfront and extend 

offshore 3,657 m (4,000 yd).  The approximate area of each of the SSTC-S beach lanes is 

provided in Table 8.  The beach at SSTC-S has been described as a narrower beach with a 

shallow entry from the water, when compared to the SSTC-N beaches, with numerous sand bars 

located offshore (DoN 2008, Delphine Lee, 2009b). 
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Table 7:  Estimated Baseline Annual Activities at SSTC-S Beach** 

Activity Baseline Total Annual 

Activities, including 

SSTC-N,SSTC-S, 

NASNI, and Bayside* 

Baseline SSTC-S 

**Annual Activities 

Baseline SSTC-S Activities from 

April through July*** 

Beach Party 

Teams   

204 0 0 

MCM Beaching 32 29 10 

Beach Camps 1 0 0 

Equipment 

Offload/Stage 

2 0 0 

Causeway/ 

ELCAS 

12 0 0 

LCAC Landing 4 0 0 

Beach Crossing 

and OTB 

432 216 72 

Raids 60 30 10 

Foot Patrol and 

Ambush 

60 69 23 

Vehicle Patrol 139 0 0 

Observation 

Post 

50 0 0 

Reconnaisance 152 0 0 

Logistic and 

Safety Vehicles 

2275 569 187 

Running 948 95 32 

Manual 

Excavation 

68 7 2 

Visual 

Observations 

156 78 26 

SSTC-S 

Off-road Foot 

422 422 141 

Total 5017 1002 334 
 

*  Information from Table 1 

**  Explicit data regarding the baseline or proposed number of activities for SSTC-S was not provided to the Service 

for analysis, thus, the data in this table is based on an assumption that SSTC-S would host all activities that did not 

occur at SSTC-N.  Data was provided regarding the percentage of each type of terrestrial activity that was conducted 

at SSTC-N vs. all other areas.  The numbers presented in this table are base on the assumption that the training 

activities that did not occur at SSTC-N would occur at SSTC-S.  Accordingly, the table provides only rough 

estimates of baseline and proposed levels of activity.  The percentage of activities anticipated at SSTC-N represents 

a “worst-case scenario” percentage breakdown with training activities biased towards SSTC-N Beach lanes. 

***  This number is based on the assumption that training events will be conducted at a constant rate throughout the 

year. 

 

The Navy implements conservation measures on the SSTC- S Beach, including:  (1) marking and 

avoiding western snowy plover nests at SSTC-S; and (2) predator management. 
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Table 8:  Area of SSTC-S Beach Lanes Above the Beach Crest.* 

Lane  White 1 White 2 Purple  1 Purple 2 Total 

Hectares 

(ac) 

5.8  

(14.53) 

5.3  

(13.18) 

4.8  

(11.88) 

4.1  

(10.08) 

20.0 

(49.67) 

*data obtained from DoN 2005. 

 

2.  Delta Beaches 

 

Delta Beach lies across Highway 75 from the SSTC-N beaches, on the shore of San Diego Bay 

(Figure 1), and is flanked by Fiddler’s Cove Marina to the south and NAB to the north.  The area 

was created from dredge fill and extends approximately 1,829 m (2,000 yd) along the bayside of 

the Silver Strand.  Delta Beach is divided into North Delta Beach (Delta Beach-N) and South 

Delta Beach (Delta Beach-S), which are separated by an expansive intertidal mudflat with 

saltmarsh vegetation.  A chain-link fence separates Delta Beach from Highway 75. 

 

The 30.4-ha (75-ac) Delta Beaches were officially designated as the California Least Tern 

Preserve upon completion of a Memorandum Of Understanding (MOU) in 1984 (March 12, 

1984, Memorandum of Understanding between the U.S. Fish and Wildlife Service and the U.S. 

Navy relating to the Description and Management of a Preserve for the California Least Tern on 

Naval Amphibious Base Coronado), to partially offset the loss of 25.7 ha (63.5 ac) of nesting 

area associated with the construction of the LAMPS MK III project at NASNI (Biological 

Opinion 1-1-82-F-123).  Delta Beaches received additional management commitment from the 

Navy in 1987 when the Service and the Navy signed another MOU to establish standards and 

conditions for Navy in-water construction activities conducted in San Diego Bay.  Under 

specifications of the MOU, the Navy intensified management of least tern colonies on Naval 

facilities to offset the impacts to the tern from Navy in-water construction projects.  Active 

management of the Delta Beaches for least tern nesting has included extensive biological 

monitoring, beach sand deposition, grading and invasive plant species control, protection of 

sensitive plant species, installation of chick shelters and gull-billed tern deterrent wickets, and 

predator control.  The MOU is currently under revision, and the Navy and Service are operating 

under the tenets of the existing MOU until the revision is complete. 

 

The habitat included within the California Least Tern Preserve includes areas that have been 

enhanced for tern and plover use, primarily via active sand deposition and vegetation/weed 

removal.  The 1984 MOU indicated that the Navy was going to develop a management plan for 

this site, but a specific written plan has not been developed.  The Navy has, however, continued 

to implement management actions at the site, including site preparation, predator management, 

and monitoring, and has included these measures within the NBC INRMP.  While least tern use 

of the site has increased as the species’ status has improved, snowy plovers have rarely used the 

site. 

 

Delta Beach-N was created in the late 1970s/early 1980s from dredge spoils from an unidentified 

location, and Delta Beach-S was created from dredge spoils removed from beneath Navy ships at 
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Naval Base San Diego in 1966 (DoN 2009d).  Delta Beach-S is included on the Navy's list of 

Munitions Response Program (MRP) sites as NAB Coronado MRP Site 5. The area has potential 

contamination associated with the dredge spoils used to create the site, as well as known 

presence of munitions and possibly unexploded ordnance.  The status of this site as an MRP site 

had not been mentioned in previous biological opinions or in the MOU that established the 

California Least Tern Preserve.  Under the MRP, the Navy recently conducted a Site Inspection 

that found exposed munitions on the site, including a 20-mm cartridge case found in the corridor 

used by Navy SEALS (DoN 2009).  Evaluation of the site and the need for remedial measures is 

underway as part of the MRP.  The site had originally been capped with approximately 1.5 m 

(1.8 yd) of sand from an unknown source (DoN 2009d). Sand loss has apparently occurred along 

the shoreline, resulting in some of the exposed ordnance detected in the 2009 surveys.  Potential 

impacts of contaminants to birds nesting on this site are unknown.  However, no organic 

explosive contaminants were detected in the site soils and an ecological risk assessment is 

currently being conducted.  Although the Navy would conduct any remediation activities outside 

the breeding season, some uncertainty is introduced regarding the suitability of the site as a 

preserve for the least tern because of the future remediation activities that may be necessary. 

 

3.  SSTC-S Inland 

 

SSTC-S Inland is immediately adjacent to the SSTC-S Beach, where the coastal strand joins the 

mainland (Figure 1).  This facility includes the large "Wullenweber" circular antenna, which was 

used until 1999 to provide primary communication links for the Navy's submarine community.  

The northern part of the 182 ha (450-ac) facility provides a city-like layout of the base that 

provides a realistic site for urban warfare training.  SSTC-S Inland is completely fenced, and a 

manned guard gate provides security for this installation. 

 

The non-native iceplant is the predominant vegetation in the northern part of the installation.  

The southern part of the site is less developed and supports California annual grassland plant 

communities, maritime succulent scrub, vernal pools, and marsh communities.  Baseline training 

activities at SSTC-S inland include:  helicopter rope suspension, parachuting, mine 

neutralization, amphibious raids, pyrotechnics use, and breacher training (Table 1). 

 

A current conservation objective for the SSTC-S Inland  area, as stated in the NBC INRMP, is to 

“conserve the San Diego fairy shrimp through proper management of vernal pool habitat” (U.S. 

Navy 2002).  The INRMP indicates that the Navy posts the vernal pool area with signs on the 

high ground around the perimeter to inform personnel of the presence of the vernal pool complex 

in the low area inside the perimeter and seeks opportunities to restore verrnal pool habitats that 

have been disturbed (U.S. Navy 2002, p.4 - 48).  The Navy has not implemented the signage 

described in the INRMP (Vissman, pers. Obs 2010), however current conservation activities at 

SSTC-S Inland include avoidance of all offroad travel (foot traffic or vehicle) within the 

southern portion of the fenced facility to avoid impacts to vernal pools, monitoring and control of 

invasive plant species, and periodic surveys to detect San Diego fairy shrimp.  Portions of the 

installation are also identified in an MOU with the Service as a prospective mitigation bank for 

Navy projects elsewhere; however, the Navy intends to terminate this MOU (Tiffany Shepherd, 
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2009a).  Under current conditions, emergency and security vehicles infrequently use the unpaved 

roads at SSTC-S Inland. 

 

4.a.  SSTC-N Bay-front Beach and Bay Waters 

 

SSTC-N includes five bayside beach training lanes and eight boat lanes within San Diego Bay 

(Figure 1).The types of training conducted in San Diego Bay under baseline conditions include:  

small boat handling, navigation, swimmer conditioning, amphibious warfare activities, 

hydrographic reconnaissance, parachuting, helicopter flights, and transit of larger craft to the 

ocean training lanes.  Estimates of baseline activities at STTC-N Bay-front Beach and Bay 

Waters are shown in Table 1.  Under baseline conditions, approximately 100 to 150 helicopter 

sorties per year are flown over the SSTC-N bay side boat lanes as helicopters transit from 

NASNI/NAB to SSTC-S (Latta 2010).  In addition, an unidentified number of helicopter sorties 

are flown from NASNI to NOLF IB, which lies south of the action area. 

 

The bayside shoreline in this area is not currently managed for botanical or other biological 

resources, although recent discovery of a federal candidate plant species, Brand’s phacelia 

(Phacelia stellularis), in this area has resulted in initiation of evaluation of the resources within 

this area.  Plant communities present include upland fill ruderal habitat and upland transition 

habitat.  The Navy Natural Resources Office plans to include management of this area in 

subsequent revisions of the NBC INRMP. 

Conservation actions within San Diego Bay include Navy support of a foraging study to identify 

important California least tern foraging locations. 

 

4.b.  SSTC-S Bay-front Beach and Bay Waters 

 

The action area includes the bay-front beach and bay waters that extend from SSTC-N, over the 

South San Diego Bay Unit of the San Diego Bay National Wildlife Refuge (NWR), to SSTC at 

Emory Cove (Figure 1, 1.a).  Emory Cove is adjacent to the South Bay Biological Study Area 

and the South San Diego Bay Unit of the San Diego Bay NWR.  A small segment of SSTC-S 

extends into Pond 11 of the NWR.  

 

The routes of helicopter travel from NASNI/NAB to SSTC-S Inland lie within the boundary of 

the South San Diego Bay Unit of the San Diego Bay NWR and the Chula Vista Nature Preserve.  

The NWR was established to protect, manage, and restore habitats for federally listed 

endangered and threatened species and migratory birds and to maintain and enhance the 

biological diversity of native plants and animals.  The South San Diego Bay Unit includes 

approximately 405 ha (1,000 ac) of open bay that are within the action area along the west side 

of the Bay from Sweetwater Marsh south to Emory Cove and along the northern edge of the 

existing salt pond complex (Service 2006e).  The NWR also includes dikes and solar salt 

evaporation ponds at the south end of the bay, some of which lie outside the action area, and the 

western end of the Otay River floodplain. 
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The American Bird Conservancy has designated the South San Diego Bay Unit as a Globally 

Important Bird Area due to the presence of globally significant numbers of nesting gull-billed 

terns and continentally significant numbers of surf scoters, Caspian terns, and western snowy 

plovers.  The entire southern end of San Diego Bay, including the Sweetwater Marsh and South 

San Diego Bay Units, has also been recognized as a Western Hemisphere Shorebird Reserve 

Network Site.  Through a partnership of Federal, State, and local agencies and several non-

governmental organizations, approximately 121 ha (300 ac) of coastal habitat will be restored 

and/or enhanced in south San Diego Bay in 2010/2011.  One component of the coastal 

restoration project is planned for 2010/2011 adjacent to the action area, where 94 ha (233 ac) of 

existing salt ponds, located along the eastern edge of SR-75, will be restore to tidally influenced 

coastal wetlands.  Habitat proposals in the restored ponds include cordgrass-dominated salt 

marsh habitat to support the federally listed endangered light-footed clapper rail and subtidal 

habitat to expand foraging opportunities for the least tern (Service 2006e). 

 

The portion of the NWR that lies within the action area provides foraging and roosting habitat 

for a variety of migratory birds.  Least tern foraging within this portion of the action area is 

likely.  Nesting habitat for a variety of ground nesting birds, including the least tern, snowy 

plover, and six other tern species, some of which only nest in a few locations in the United 

States, lies within the boundaries of the NWR, but outside the action area. 

 

The waters in the southern portion of San Diego Bay are very shallow and a channel within 

Emory Cove extends to the bayside shoreline, adjacent to SSTC-S.  The southern shore of Emory 

Cove supports pickleweed (Salicornia sp.) marsh within the boundaries of SSTC-S.  Training 

activities within and adjacent to Emory Cove include helicopter travel over the cove (Figure 1a), 

small boat travel up the channel to the beach, and maneuvers from the beach across Highway 75.  

Estimates of baseline activities at STTC-S Bay-front Beach and Bay Waters are shown in 

Table 1. 

 

5.  City of Coronado Beach 

 

The City of Coronado Beach, like the other beaches along the Silver Strand, has physical 

characteristics suitable for western snowy plover use (Figure 1).  The beach supports a back dune 

system that has been groomed in some areas and cultivated with non-native plant species (i.e., 

ice plant).  Like Coronado Dog Beach, this beach is regularly groomed, and no management to 

benefit snowy plovers has been implemented.  The beach is approximately 1.6-km (1-mi) long, 

120 ha (296 ac) in area, and supports millions of beach visitors each summer.  A single roosting 

plover has been reported during winter window surveys (Service 2007b); however, there are no 

recent records of nesting plovers on the City of Coronado Beach.  It is likely that the level of 

disturbance and reduction in prey availability from beach grooming have affected the potential 

for this beach to support plover nesting or substantial roosting without active management 

directed at disturbance minimization and retention of beach wrack in some areas.  A nest scrape 

was detected on the City of Coronado Beach in April 2009 (Elizabeth Copper 2009a). 
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The Coronado Municipal Beach is affected by Navy training to the extent that some training 

activities (i.e., running along the beach, swimming) occur in a linear fashion along the beach, 

primarily for training activities to go from NASNI Beach to SSTC-N.  The number of training 

activities conducted on the NASNI Beach under baseline conditions is not available.  However, 

Navy activity on this beach is expected to be a minor component of the already intensive use by 

recreational visitors. 

 

6.  Silver Strand State Beach 

 

Silver Strand State Beach, located between SSTC-N and SSTC-S, extends 4 km (2.5 mi) along 

the shore and encompasses 34.4 ha (85 ac) of beach and dune habitat (Figure 1).  Silver Strand 

State Beach is administered by California State Parks and broadly divided into:  the northern 

portion, which supports RV camping and parking lots for day visitors and holds several facilities; 

the southern portion, which is designated as the Silver Strand Natural Preserve; and the eastern 

portion on the San Diego Bay, separated from the ocean by Highway 75 but connected through a 

series of tunnels.  California State Parks also manages an Underwater Park, constituting 

approximately 29,137 ha (7,200 ac) of off-shore aquatic area directly contiguous with the beach 

and dune area. 

 

In the northern end of the State Beach, there are four large paved parking lots that provide access 

to RV campers and day campers.  The parking lots are close to the high tide line.  Approximately 

130 RV camping spots are located at the northernmost parking lot, adjacent to the southern end 

of SSTC-N.  Approximately 15,000 vehicles per month entered Silver Strand State Beach during 

summer 2008 (Chris Peregrine, 2009).  Other facilities in this portion include a four-storied 

lifeguard headquarters building, a small concessions stand, and several restrooms. 

 

The eastern portion of Silver Strand State Beach on San Diego Bay is largely undeveloped but 

also holds an aquatic complex facility managed by Southwestern Community College and 

California State Park maintenance facilities.  The aquatic complex is set on Crown Cove and 

runs a series of classes and recreational activities associated with non-motorized boating.  The 

State Park maintenance facility lies to the south and serves as the primary maintenance 

headquarters for the State Beach.  Portions of the undeveloped region are used for over-night 

camping with special-use permits.  This eastern portion supports a unique bay-side vegetation 

association including rare plants such as: Nuttal’s lotus, Brand’s phacelia, coastal wooly-heads, 

Lewis’s evening primrose (Camissonia lewisi), and off-shore eel-grass beds.  The area supports a 

diverse bird assemblage including nesting killdeer (Chardrius vociferous) and horned larks 

(Eremophila alpestris).  State Parks manages approximately 29.5 ha (73 ac) in this region. 

 

The southern portion of the State Park-managed area is designated as a State Natural Preserve 

and supports southern foredune vegetation and lies adjacent to SSTC-S.  Since this area is farther 

from the large parking areas and RV park, it receives significantly less recreational use.  This 

southern portion, or Natural Preserve, holds approximately 16.6 ha (41 ac) of the beach above 

the mean high tide and foredune.  This area is marked with symbolic fencing and signage year-
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round to discourage foot traffic in the sand dunes.  Predator management activities are also 

supported by State Parks to protect the western snowy plover at this location. 

 

Silver Strand State Beach lies outside of Navy jurisdiction; however, it is used for military 

training activities that require linear travel along the beach from SSTC-N to SSTC-S as well as 

activities that occur on the bay and traverse through the tunnels to the ocean.  The specific 

number of training activities conducted on the Silver Strand State Beach under baseline 

conditions is not available; however, they are typically periodic in nature and mostly associated 

with Navy BUDS training events.  Navy activity on this beach is expected to be a minor 

component of the already intensive use by recreational visitors. 

 

Several small signs mark the boundary between Silver Strand State Beach and the southern end 

of SSTC-N.  The signs are located well above high tide, and most of the foot traffic occurs closer 

to the water where the signs are not evident.  Consequently, a significant amount of unauthorized 

foot traffic enters SSTC-N from Silver Strand State Beach.  The Silver Strand State Beach web 

site (www.parks.ca.gov) has listed the SSTC-N Beach as a hiking trail, which likely contributed 

to the number of civilian beachgoers who strayed onto SSTC-N and inadvertently disturbed 

nesting terns and plovers.  During consultation, the SSTC-N Beach was removed from the State 

Park web site, but reference to this area as a hiking trail remains available to the public on a 

variety of internet web sites.  Additionally, a significant portion of the dogs that are noted on 

Silver Strand State Beach during avian monitoring arrive from SSTC-S as a result of beach users 

and their dogs walking north from the City of Imperial Beach (DoN 2009a).  Dogs are not 

allowed on Silver Strand State Beach and the Natural Preserve. 

 

The California State Parks and California State Parks Foundation have entered into a partnership 

with the Loews Coronado Bay Resort, which is located across Highway 75 from the State Beach.  

As part of the partnership, State Parks rakes a segment of the Silver Strand State Beach to make 

the beach more appealing to the clients of the Loews Coronado Bay Resort.  Loews also 

contributes funds collected by assignment of a 1-percent room fee to the Silver Strand State 

Parks Foundation for conservation of beach resources. 

 

Terrestrial Plant Communities and Cover Types 

 

The action area lies within the south coast subdivision of the California Floristic Province.  The 

terrestrial plant communities within the action area are provided in Table 9 (DoN 2008). 
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Table 9:  Terrestrial Plant Communities and Cover Types in the Action Area.* 

Plant Community 

NASNI 

SSTC North 

(NAB 

Coronado) 

SSTC South 

(NRRF) 
TOTALS 

Acres Ha Acres Ha Acres Ha Acres Ha 

Diegan coastal sage scrub
H

     15.1 6.1 15.1 6.1 

California buckwheat series
S
     2.7 1.1 2.7 1.1 

California sagebrush series
S
     7.7 3.1 7.7 3.1 

Coyote brush series
S
     4.7 1.9 4.7 1.9 

Maritime succulent scrub
H

     7.3 3.0 7.3 3.0 

California Annual Grasslands
 S

     125.5 50.8 125.5 50.8 

Upland transition   90.0 36.4   90.0 36.4 

Southern foredune/beach
O
 95.3 38.6 277.8 112.5 77.8 31.5 450.7 182.4 

BeachO 83.6 33.8 232.5 94.1 43.5 17.6 359.6 145.6 

Sand verbena-Beach bursage series
S
 10.5 4.3   34.4 13.9 44.9 18.2 

Disturbed coastal duneO   45.0 18.2   45.0 18.2 

Dune restorationO 1.2 0.5     1.2 0.5 

Vernal pools
O
     3..2 1.3 3.2 1.3 

San Diego Mesa vernal poolsH     3..2 1.3 3.2 1.3 

Water
O
 1.1 0.4 20.8 8.4 9.0 3.6 30.8 12.4 

Unvegetated channelO 1.1 0.4     1.1 0.4 

Freshwater pondO     0.8 0.3 0.8 0.3 

Open water   20.8 8.4 8.2 3.3 29.0 11.7 

Freshwater marsh
H

 0.1 0.1   3.3 1.3 3.4 1.4 

Cattail series
S
 0.1 0.1     0.1 0.1 

Bulrush-Cattail series
S
     0.9 0.3 0.9 0.3 

Spikerush series
S
     2.4 1.0 2.4 1.0 

Coastal salt marsh
H

 0.2 0.1 13.8 5.6 56.7 22.9 70.7 28.6 

Pickleweed series
S
     55.4 22.4 55.4 22.4 

Salt grass series
S
 0.2 0.1     0.2 0.1 

Pickleweed-saltgrass series
S
     1.3 0.5 1.3 0.5 

Landscaped
O
 140.7 57.0     140.7 57.0 

Eucalyptus woodland
S
 16.6 6.7     16.6 6.7 

Ornamental vegetationO 28.7 11.6     28.7 11.6 

Golf courseO 95.5 38.7     95.5 38.7 

Developed, Ruderal, or Other
O
 2273.9 920.6 404.8 163.9 283.3 114.7 2962.0 1199.2 

Ruderal habitatO 365.4  147.9 34.8 14.1 42.7 17.3 442.9 179.3 

Iceplant
S
     165.1 66.8 165.1 66.8 

Urban/developed landsO 1881.4 761.7 370.0 149.8 75.5 30.6 2326.9 942.1 

RiprapO 6.8 2.7     6.8 2.7 

Least tern nesting (MAT) siteO 20.3 8.2     20.3 8.2 

Totals 2532.1 1025.1 786.1 318.3 572.9 231.9 3891.1 1575.3 

*  Sources For This Data Include RECON 2004 and 2005 and DoN 1982 and 1998. (Two Different vegetation 

classification systems have been used in the action area, Holland [1986] and Sawyer and Keeler-Wolf [1995]) 

Vegetation Classification Systems:  H Holland,   
S
 Sawyer & Keeler-Wolf,   O Other types not classified by either system. 
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Integrated Natural Resources Management Plans 

 

The Sikes Act (16 U.S.C. 670) authorizes the Secretary of Defense to develop cooperative plans 

for conservation and rehabilitation programs on military reservations and to establish outdoor 

recreation facilities.  While the Sikes Act of 1960 was in effect at the time that the tern was 

listed, it was not until the amendment of 1997 (Sikes Improvement Act) that Department of 

Defense Installations were required to prepare Integrated Natural Resources Management Plans 

(INRMPs).  Consistent with the use of military installations to ensure the readiness of the Armed 

Forces, INRMPs provide for the conservation and rehabilitation of natural resources on military 

lands.  They incorporate, to the maximum extent practicable, ecosystem management principles 

and provide the landscape necessary to sustain military uses. 

 

The Navy completed an INRMP for NBC in 2002.  The Service was a member of the NBC 

INRMP Working Group that identified issues and strategies for managing the natural resources 

found on NBC, including measures to avoid and minimize the take of federally listed species, 

such the least tern and snowy plover, in their management of Navy installations.  The NBC 

INRMP addresses resource management at NASNI, NRRF, NAB, La Posta Mountain Warfare 

Training Facility, Camp Morena, and Remote Training Site Warner Springs.  Like other 

INRMPs, it is largely ecosystem-based except where biological opinions direct species-specific 

actions.  The NBC INRMP includes a conservation strategy for the least tern and snowy plover. 

 

The Navy and the San Diego Unified Port District (Port) completed an INRMP for San Diego 

Bay in September 2000.  The Service was also a member of the San Diego Bay INRMP Working 

Group that identified issues and strategies for managing the natural resources found in San Diego 

Bay, including measures to avoid and minimize the take of federally listed species, such the least 

tern and snowy plover.  The San Diego Bay INRMP provides information on the biological 

resources of San Diego Bay and future management strategies that could be implemented by the 

Navy and the Port, the two major managers and users of the bay.  The San Diego Bay INRMP 

includes a conservation strategy for least tern foraging habitat. 

 

Previous Consultations-Biological Opinions and Memoranda of Understanding Pertaining to 

Training and Resource Management 

 

The Navy has coordinated extensively and previously consulted on activities within the action 

area, including maintenance and construction of facilities at NASNI, military training on bayside 

and oceanside beaches, and in-water construction activities. 

 

1.  NASNI helicopter maintenance and training facilities. 

 

The construction of a helicopter MAT facility, including a LAMPS MK III, resulted in the loss 

of an occupied least tern nesting area (Service BO 1-1-80-F-18 5 March 1980).  A total of 25.7 

ha (63.45 ac) were affected by the project.  As a result of section 7 consultation, a 10.6-ha (21.6-

ac) area of the existing nesting area called the MAT site was preserved, indefinitely, for terns 

nesting at NASNI.  An additional 11.8 ha (29.2 ac) of NASNI were prepared on an annual basis 
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as alternate nest sites, including predator and vegetation control, in the event the MAT site was 

not successful. 

 

Consultation on development of the NASNI airfield culminated with a 1983 biological opinion 

(Service BO 1-1-82-F-123, March 2, 1983) under which the Navy excluded 30.4 ha (75 ac) of 

land at Delta Beach from public access by fencing for least terns under the terms of a MOU 

between the Service and NAB Coronado.  The biological opinion required that the 30.4 ha (75 

ac) of land at Delta Beach 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 Navy and Service (DoN and Service 1984) that was developed to provide long-term 

management of the 30.4 ha (75-ac) Delta Beach site.  The MOU did not inhibit the use of Delta 

beaches for military maneuvers, but directed maneuvers to the northern and eastern perimeters of 

the site.  Prior to designation as the California Least Tern Preserve, Delta Beach North had been 

used both for Navy training and as a public boat launching facility. Public access was closed as a 

result of the fencing and a requirement of the California Coastal Commission Consistency 

Determination (CD-4-84 22, February 1984) to address this loss.  California least terns returned 

to nest regularly at Delta Beach North starting in 1985. 

 

2.  Military training activities 

 

The Navy has coordinated and consulted with the Service on training activities since 1994 to 

facilitate continued training while minimizing incidental take to least terns and western snowy 

plovers.  The strategy used to minimize incidental take and facilitate training have varied as the 

tern (and plover) populations have grown and training needs have increased.  The Service has 

issued 11 biological opinions or extensions of opinions regarding training activities and 

associated management activities (Appendix B).  Each of the opinions/extensions addressed 

activities over a period of 1-2 years to allow for changes in management strategies and address 

changes in the status/distribution of least terns and snowy plovers in training areas. 

 

The most recent comprehensive biological opinion (FWS-SDG-3452.3) addressing training and 

natural resource management strategy that defines the environmental baseline at SSTC-N was 

finalized in 2005.  In accordance with this opinion, the Navy currently conducts training 

activities during the breeding season within seven of the ten beach lanes at SSTC-N and 

minimizes the impacts of training by providing a disturbance-free nesting area for western snowy 

plovers and California least terns in three of the beach lanes.  Beach lanes Blue 2, Orange 1, and 

Orange 2 are marked with blue stakes and are not scheduled for training activities during the 

breeding season.  These lanes are less desirable for training due to the distance from 

infrastructure and facilities, as well as the marine conditions directly off shore from the lanes.  

The Navy identifies beach crossing lanes to facilitate movement of equipment and personnel 

across the beach in beach lanes that are protected.  In addition, the Navy conducts conservation 

measures within the boundaries of SSTC- N, including:  (1) predator management at all nest 

sites; (2) annual nest site preparation; (3) modification of the beach to create hummocks to deter 

terns and plovers from nesting in intensively used beach lanes Green 1 and Green 2; (4) 

scheduling efforts to avoid beach lanes with higher nest numbers; (5) marking and avoidance of 
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established western snowy plover nests; (6) public outreach to military residents of adjacent 

housing; and (7) limited enforcement of range boundaries. 

 

3.  In-water construction noise and turbidity 

 

The 1987 MOU between the Service and the Navy established standards and conditions for in-

water construction activities in San Diego Bay to prevent adverse effects to the endangered 

California least tern (DoN and Service 1987, 1993, 1999, 2000, 2004).  Originally a 5-year 

MOU, it has been formally renewed several times, most recently in 2004 for 2 years.  A letter 

from the Service allows for recognition of the MOU until a new one is signed (FWS-SDG-

08B0211-08I0203, December 18, 2007).  In the 2004 MOU, the Navy committed to enhance 4 

ha (10 ac) at South Delta Beach for tern nesting, as well as an additional 1.2 to 2 ha (3 to 5 ac) of 

California least tern foraging habitat.  In addition, the Navy committed to 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 Navy projects to be conducted in San Diego Bay. 

 

With implementation of these conservation measures, ongoing maintenance and new 

construction activities could be conducted by the Navy in San Diego Bay without the need for 

formal consultation with the Service on each action as long as California least tern foraging areas 

were not affected.  The U.S. Navy agreed to provide an annual funding source of $250,000 for 

management and monitoring of the least tern in the San Diego Bay region, 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 Navy agreed to staff a permanent position to oversee the implementation of the 

MOU.  The 1987 MOU was updated in 1993 and provided for annual funding of $250,000 by the 

Navy to continue California least tern management and predator control efforts.  The MOU 

between the Navy and Service has provided funding consistency up front, rather than depending 

on project-by-project funding.  It has also provided personnel consistency by establishing a 

permanent, full-time Navy natural resource position since 1988 to manage the tern conservation 

program and coordinate with the Service on Navy projects that may affect the tern. 

 

4.  The NASNI Operations (airfield and recreational as well as military training use of the 

beaches) 

 

The NASNI operations include 112,570 annual airfield operations (based on take-offs and 

landings in 2004) and training and recreational activities on the beach.  They include a 

Bird/Animal Aircraft Strike Hazard (BASH) program designed to reduce wildlife hazards in the 

airfield area.  As part of the BASH program, the Navy harasses avian species to keep them away 

from the runway.  Plovers have historically nested within the airfield boundaries.  The flat 

topography of the airfield, lack of foot traffic, consolidated substrate with loose windblown sand, 

and proximity to the ocean and the bay have proven attractive to plovers, especially since 

undisturbed habitat closer to the shoreline is limited.  The Navy consulted with the Service on 

the proposal to include snowy plovers among the birds harassed during BASH activities and to 
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remove any plover nests from the airfield (FWS-SDG-3908.3 2005).  The resulting consultation 

secured commitment to protect an area big enough to support 12 to13 pairs of plovers. 

 

5.  Navy Lodge Expansion 

 

The Navy proposed to increase the size of the Navy Lodge and consulted with the Service to 

address the effect of this proposal on western snowy plovers that nest on adjacent beaches (FWS-

SDG-3908.5).  To minimize the effects of Navy Lodge expansion, the Navy conducts the 

following management at NASNI:  (1) continued plover nest marking for 30-m (98.4-ft) 

diameter buffers and monitoring; (2) avoidance of plover management areas when beach raking; 

(3) setting aside of 6 ha (14.9 ac) 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. 

 

California Least Tern 

 

The California least tern is a breeding resident that is present from approximately April 1 to 

September 15 within the action area.  The action area has historically been used for nesting by 

California least terns.  Records of least tern use of Coronado and Silver Strand beaches include 

specimens currently housed at San Diego Natural History Museum and the Los Angeles County 

Museum.  Least tern specimens include five specimens taken from the Silver Strand during the 

breeding season between 1921 and 1926, and one specimen taken from the “Coronado Strand” in 

1918.  While the collection location of these specimens is not precise, it is likely, given these 

records and the habitat affinities of least terns that this species historically nested throughout the 

action area. 

 

Within the action area, least terns currently nest exclusively on the oceanfront SSTC-N beaches 

and across Highway 75 in the bayside Delta Beaches (Figures 6a, 6b).   Least terns also nest 

outside, but close to, the action area on lands administered by NBC, within the “MAT Site” and 

occasionally on an additional site at NASNI (i.e., the Runway 11 site).  Least terns are known to 

roost on the jetty and beach at Zuniga Point NASNI (DoN 2009a.) and a least tern night roost has 

also been identified in the southern 3 beach lanes at SSTC-N Beach (i.e., Blue 2 and Orange 1 

and 2) and in an area near the mudflats at Delta Beach North and South (DoN 2009a).  Least 

terns nest on dikes located within the South San Diego Bay Unit of the San Diego Bay NWR; 

however, these dikes lie beyond the influence of helicopter disturbance and thus are outside the 

action area.  Least terns forage in the bay and ocean waters throughout the action area. 

 

The least tern colony at SSTC-N has successfully established and coexisted with baseline levels 

of training disturbance.  Least terns currently nest within and adjacent to SSTC-N beach lanes 

used during the breeding season for training exercises and forage in waters that support baseline 

training exercises.  The need for consistency in training, combined with the Navy’s successful 
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avoidance and minimization measures, has resulted in reduced human and vehicle traffic in some 

areas of the training beach lanes.  The status of the SSTC-N Beach as a military training area has 

also resulted in reduced recreational use of the area, improving conditions for least tern nesting 

compared to recreational beach areas. 

 
Figure 6a.  California Least Tern and Western Snowy Plover 2008 Nest Distribution at SSTC-N Beach 

Lanes Red 1 to Green 2. 
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Figure 6b.  California Least Tern and Western Snowy Plover 2008 Nest Distribution at SSTC-N Beach 

Lanes Blue 1 to Orange 2. 

 
 

The occupied beaches included in the action area provide important breeding habitat for the 

California least tern.  Proximity to both the ocean and San Diego Bay make the action area 
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beaches particularly attractive to the California least tern, which forage in the ocean and San 

Diego Bay (Baird 1997).  From 2005 to 2009, the Navy directed training during the least tern 

nesting season to the northern 7 beach lanes and avoided the southern 3 beach lanes at SSTC-

North Beach.  During this time, an average of 17.8 percent of the U.S. rangewide least tern 

population nested in the action area, making it second only to Camp Pendleton in terms of 

numerical importance to the species (Appendix D).  Under actual levels of training from 2005 to 

2009, an average of 11.3 percent (range from 7 to 13.6 percent) of the U.S. rangewide least tern 

nests were initiated annually on the SSTC-N Beach, with an average of 4.9 percent initiated in 

the northern 7 beach lanes, and an average of 6.3 percent initiated in the southern 3 beach lanes 

(Appendix E, Table E.2).  During this time period, an average of 6.0 percent (range from 4.6 to 

8.1 percent) of the U.S. rangewide least tern nests were initiated on the Delta Beaches (Appendix 

E, Table E.2). 

 

The number of least nests observed within the action area has increased significantly in recent 

years.  The number of least tern nests recorded within the action area has increased from 229 

nests in 1994 to 1,741 nests in 2009 (Table 10).  Most of the increase has occurred in tern nesting 

areas protected from training during the breeding season (i.e., from 228 nests in 1999 to 1,272 

nests in 2009).  The relative number of least terns nesting on SSTC-N beach lanes has increased 

when compared to the number nesting on the Delta Beaches and consequently, SSTC-N Beach 

now supports a higher percentage of the least tern nests within the action area than the Delta 

Beaches (Table 11).  Training use affects the distribution of least terns on the SSTC-N Beach.  

Least tern nest density is highest in training lanes that are protected from disturbance under 

baseline conditions (i.e., Blue 2, Orange 1, and Orange 2) (Figure 7). 
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Table 10.  Number and Distribution of California Least Tern Nests in Action Area  
 1994 95 96 97 98 99  2000 01 02 03 04 05 06 07 08 09 

Delta Beaches (Bayside)  

      Delta N 210 177 224 349 337 344 229 271 257 285 263 351 223 224 295 413 

     Delta S 18 1 21 25 80 81 70 81 84 216 195 215 155 156 174 235 

Delta Beach Totals  228 178 245 374 417 425 299       352       341    501 458 566  378  380 469 648 

                 

SSTC-N Beach (Oceanfront)  

Yellow 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Yellow 2 0 0 0 0 0 0 0 0 0 0 0 0 44 47 52 69 

Red 1 0 0 0 0 1 0 0 0 0 9 24 70 206 142 231 248 

Red 2 0 0 8 6 18 28 19 33 30 61 50 47 89 59 77 84 

Green 1 0 13 21 27 68 101 81 101 116 155 141 108 56 32 37 29 

Green 2 1 18 54 46 48 58 54 75 46* 71 35 42 19 19 22 23 

Blue 1 0 0 1 0 0 6 6 7 8* 14 13 27 41 31 24 16 

Blue 2 0 0 0 11 41 57 101 126 108 138 130 97 232 132 209 221 

Orange 1 0 0 0 1 6 15 36 69 57 69 69 77 145 146 173 152 

  Orange 2  0 0 0 0 2 13 33 52 36 106 115 102 215 174 230 251 

SSTC-N Beach Totals 1 31 84 91 184 278 330 463 401 623 577 570 1047 782 1055 1093 

                 

Total in Active 

Training Lanes 

0 31 84 45 136 220 276 115 84 155 0 294 455 330 443 469 

Totals in Protected 

Areas, Including Delta 

Beaches 

229 178 245 420 465 483 353 700 658 1124 913 842 970 832 1081 1272 

Action Area Totals 229 209 329 465 601 703 629 815 742 1124 1035 1136 1425 1162 1524 1741 

• The number of nests, as recorded in this table, is greater than the number of tern pairs, because terns may re-nest after failure.  For comparison, pair estimates for 2008 were 267 for Delta N, 162 for Delta S, and 

906 for SSTC-N beach. 
• The area that has protected from human disturbance has changed throughout the years.  For each year, the italicized text and numbers highlight the areas that were marked and avoided (i.e., protected from human 

disturbances).  Delta Beaches were protected in all years. 
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Table 11.  Comparison of Least Tern Numbers at Delta Beaches and SSTC-N Beach 

Year Delta Beaches N and S Nests- “bayside” 

(percent of overall nests in action area) 

SSTC-N Beach Nests- “oceanfront”  

(percent of overall nests in action 

area) 

Total Nests 

Within Action 

Area 

1999 425  (60) 278  (40) 703 

2000 299  (48) 330  (52) 630 

2001 352  (43) 462  (57) 815 

2002 341  (46) 401  (54) 742 

2003 501  (45) 623  (55) 1124 

2004  455  (45) 549  (55) 1007 

2005 566  (50) 570  (50) 1136 

2006 378  (27) 1047 (73) 1425 

2007 380  (33) 782  (67) 1162 

2008 469  (31) 1055  (69) 1524 

2009 648  (37) 1093  (63) 1741 

 

 

The increase in the number of least tern nests observed within the action area is likely a result of 

the general resurgence in the least tern population, the proximity of the action area to ocean and 

bay foraging resources, the suitability of the beach habitat for least tern nesting, predator 

management, and successful nest avoidance efforts of the Navy.  The number of least tern nests 

observed may be greater than the number of pairs using action area beaches because some pairs 

initiate a second nest after a nest failure. 

 

Least terns within the action area are affected by baseline levels of military training; however, 

the benefit of the current Navy management to the least tern appears to have outweighed the 

impacts to individual nests or chicks that have occurred over the past 10 years.  Least tern nests, 

eggs, and chicks have been lost as a result of training activities, as detected by monitoring 

activities, which are conducted several times per week throughout the breeding season.  Given 

the intensity of training under baseline conditions in areas that are immediately adjacent to, or 

among least tern nests (Table 5), the recorded incidental take of least terns is exceedingly small. 

The low level of observed take during the past 4 years may, however, be due to the actual level 

of training, which may be lower than the Navy’s estimated “baseline” level of training.  No least 

tern eggs/chicks were injured or killed in 2004, when the Navy avoided all tern nests.  The 

number of eggs/chicks injured or killed as a result of training has increased in the past 3 years, 

likely because tern nests are not marked for avoidance outside of the protected beach lanes.  

From 0 to 15 eggs have been moved and 0 to 45 least tern eggs/chicks have been injured or 

killed each year between 1999 and 2009 due to training activities, but no adults have been 

reported as injured or killed (Table 12).  Nonetheless, the possibility of complete loss of nests, 

chicks, and eggs has been present, particularly in beach lanes that support more intensive training 

activities such as Beach Camps, Beach Parties, and LCAC Landings (Appendix C). 

 

Least terns within the action area are affected by vandalism and foot and vehicle traffic of 

unknown origin.  Although the Navy’s goal is to prohibit recreational and other unauthorized 

activities on the SSTC-N Beach, impacts to least terns have occurred during periods where the 
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impact did not coincide with a scheduled training activity.  Such impacts likely occurred due to 

recreational activities.  From 0 to 7 least tern eggs/chicks have been injured or killed each year 

between 1999 and 2009 due to vandalism or foot and vehicle traffic of unknown origin (Table 

12). 

 

Figure 7.  California Least Tern 2008 Nest Density at SSTC-N Beach Lanes* 

 
• Tern nest numbers in each lane in Figure 7 vary from those presented in Table 10, because this figure was 

derived from GIS data 
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Table 12:  Recorded Human Impacts to California Least Tern Eggs/Chicks at SSTC-N Beach 
 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 

Estimated Eggs/Chicks 

in Active Training 

Lanes* 

938 886 660 910 588 0 310 168 230 552 440 

Eggs/Chicks Taken as a 

Result of Training 

(Percent of Total 

Eggs/Chicks in Active 

Training Lanes) 

45 

(4.8) 

30 

(3.4) 

34 

(5.2) 

23 

(2.5) 

38 

(6.5) 

0 

 (0) 

9 

(2.9) 

3 

(1.8) 

1 

(.4) 

2 

 (.4) 

1  

(.2) 

Eggs/Chicks Taken as a 

Result of Vandalism, 

Unknown Foot Traffic, 

or Unknown Vehicles  

1 0 6 3 0 0 6 0 7 3 5 

Eggs moved out of 

training area to 

protected area 

6 4 4  0  0 15 10 5 1  0  0 

Eggs Collected From 

Training Lanes  

0 0 0 0 0 0 51 50 0 0 0 

Eggs damaged during 

monitoring 

0 0 2 1 0 1 0 0 1 0 0 

*  Based on active nest numbers in lanes used for training given in Table 10 and average 2 egg clutch size. 

 

 

Figure 7.a.  Least Tern Hatching Rates by Beach Lane 

 
Data provided by Shepherd, 2010. 

 

The recorded hatching rate of least tern eggs at SSTC varies by beach lane and by year; however, 

hatch rates are relatively high in most years, even in the active training lanes.  Predation, food 

availability, variation in yearly management techniques, and location and type of training activity 
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could influence hatching rates within different beach lanes; however, no clear pattern is evident 

from the available data. 

 

Previous biological opinions have exempted incidental take far in excess of that observed to date 

to address the possibility of complete loss in active training lanes, given the nature and 

uncertainties of the training activities, and lack of marking/avoidance across sections of the 

beach.  To offset the potential injury or death of tern eggs and chicks in beach training lanes, the 

Navy has continued to mark and avoid a beach segment that is less desirable for most training 

needs from 2005 to 2009 (Blue 2, Orange 1 and 2).  The low level of observed training impacts 

to tern eggs and chicks is due to the avoidance of tern nests in the protected beach lanes, 

additional avoidance/ scheduling measures implemented by the Navy, and the concentration of 

least terns in areas that receive less training use. 

 

Predation is a significant limiting factor for least tern productivity throughout their range and is 

addressed within the Navy-managed portions of the action area by an intensive predator 

management program.  Most predators are removed from nest sites as a result of this program.  

Predation by gull-billed terns, however, remains a threat to least terns in the action area that is 

unmanaged at this time.  The Navy has attempted, unsuccessfully, to deter gull-billed terns from 

least tern nesting sites (Bonesteel 2009).  The Navy submitted depredation permit requests to the 

Service’s Division of Migratory Bird Management from 2005 to 2009 in an effort to address this 

threat to the least terns within the action area.  Depredation permit requests have been denied 

each year by the Service, due to concern regarding the status of the gull-billed tern.  Biological 

monitors contracted by the Navy observed over 12 percent of the least tern chicks that had 

hatched within the action area taken by gull-billed terns between May and June 15, 2009 (DoN 

2009a).  Monitors, Navy staff, and Service NWR staff infer, given the limited time period over 

which observations were made, high visibility of many foraging gull-billed terns, and the rapid 

disappearance of most chicks, that most of the least tern chicks that hatched during this period 

were taken by gull-billed terns.  The low least tern reproductive success recently observed within 

the action area is thus believed to be primarily due to predation by gull-billed terns (DoN 2009a).  

The low observed productivity of least terns in the San Diego Bay area may result in changes in 

the local abundance and distribution of least terns, including declines in abundance, in coming 

years, however no decline in local abundance has yet occurred, based on the available 

information.  A study to determine the age structure of the least terns that nest within the action 

area and other nesting areas around San Diego Bay is underway to determine whether the local 

least tern population is over represented in older age classes as a result of low juvenile 

recruitment. 

 

The South San Diego Bay NWR supports the nesting colony of gull-billed terns in San Diego 

Bay.  The NWR recently drafted an Environmental Assessment (Service 2009) outlining the 

threat that gull-billed terns pose to the least tern and describing a proposed pilot program to study 

the effectiveness of reducing gull-billed tern reproductive success in reducing predation pressure 

within the action area and surrounding area.  The pilot program was not implemented during the 

2009 breeding season, but it may be implemented in future years after completion of the National 

Environmental Policy Act process. 
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We anticipate that predation by the gull-billed tern is likely to continue to exert a visible, and 

potentially significant, impact on least tern and snowy plover reproductive success within the 

action area.  The Service has prioritized development of a management strategy to address the 

interaction between the gull-billed tern, least tern, and snowy plover in the vicinity of San Diego 

Bay. 

 

Western Snowy Plover 

 

The action area has historically been used for nesting by western snowy plovers.  Records of 

western snowy plover use of Coronado and Silver Strand beaches include specimens currently 

housed at San Diego Natural History Museum and the Los Angeles County Museum.  The San 

Diego Natural History Museum has one snowy plover specimen collected from “the Strand” in 

the spring of 1918, one specimen collected from Coronado in April 1926, as well as eggs 

collected from “the Strand” in 1921 and from Imperial Beach in 1928 (SDNHM museum 

records) .  The Los Angeles County Museum collections include two western snowy plover skins 

(one male and one female taken on the same day) collected on May 27, 1899, on “Coronado 

Beach” (LACM museum records).  Snowy plover pairs were also reported by L. E. Stenzel and 

S. C. Peaslee on the Silver Strand in May 1978 as part of an extensive study of the distribution 

and ecology of the species through California (Page and Stenzel 1981).  While the collection 

location of these specimens is not precise, it is likely, given the habitat affinities of western 

snowy plovers that this species historically nested throughout the action area. 

 

In areas where appropriate physical conditions exist, plovers in the action area successfully 

reproduce in proximity to occasional disturbances (primarily military training) when the area 

immediately surrounding the nest site has been protected.  Disturbance during the breeding 

season, by human activities, pets, or predators, may preclude plover nesting or roosting on 

otherwise suitable beaches (Service 2007b). 

 

Sandy beaches suitable for western snowy plover nesting and roosting are currently present 

across most of the ocean and bay-side beaches that lie within the action area.  The Navy’s 

management actions, including predator management, prohibitions on beach raking, and nest 

avoidance have contributed to the persistence of plovers on these beaches.  Plovers nest on the 

SSTC-S Beach, SSTC-N Beach, NASNI Beach, and on Silver Strand State Beach.  Plover nests 

are distributed primarily within areas that are marked and avoided at Silver Strand State Beach, 

SSTC-N, and the NASNI Beach (Table 13, Figures 6a and 6b and 8).  The plover nest 

distribution on the beach is clustered.  Nests occur in active military training lanes, but are 

located more frequently in areas that are protected from disturbance during the breeding season 

(Figure 9, Table 14 a).  The higher frequency of nests located within protected areas is likely a 

function of the lower levels of human activity that occurs within these areas.  However, for some 

unknown reason, plover nesting is rare on the protected Delta Beaches. 
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Table 13.  Western Snowy Plover Total Nest Numbers in Action Area. 

Year 
NASNI 

Beach 

 

NASNI 

Airfield 

Delta 

Beach 

North 

Delta 

Beach 

South 

SSTC-

N 

SSTC-

S 

Total 

NBC 

Silver 

Strand 

State 

Beach 

Total 

Within 

the 

Action 

Area 

2000 4 0 2 5 37 1 49 19 68 

2001 13 0 0 0 34 2 49 14 63 

2002 26 0 1 2 57 13 99 24-26 123-

125 

2003 31 0 0 2 59 9 101 22 123 

2004 13 23 0 2 63 14 116 24 140 

2005 10 20 0 0 42 8 80 21 101 

2006 12 11 1 0 43 6 73 20 93 

2007 9 1 0 0 26 6 42 12 56 

2008 26 12 0 0 41 12 91 18 109 

2009 40 12 0 0 68 14 134 25 159 

 

 

Table 13 a.  Western Snowy Plover Breeding Season Window Survey Results 2003-2009*. 

Year 
NASNI 

BEACH** 

Delta 

Beach 

North 

Delta 

Beach 

South 

SSTC-N 
SSTC-

S 

NBC 

Total*** 

Silver 

Strand 

State Beach 

Silver 

Strand 

(SSTC-

N,SSTC-S, 

SSSB) 

Action 

Area 

Total 

2003 17 0 1 n/a** n/a** n/a** n/a** 58 76 

2004 18 0 1 n/a** n/a** n/a** n/a** 56 75 

2005 4 0 0 21 0 25 5 26 30 

2006 22 0 2 36 8 68 8-9 52-53 76-77 

2007 4 0 2 11-17 3 20-26 7 21-27 27-33 

2008 15 0 0 33 8 56 15 56 71 

2009 17 0 0 28 8 53 10 46 63 
*  unpublished data (Service 2004, 2009) 

**  in 2003 and 2004, data was not recorded on the individual beach units along the Silver Strand, but was recorded 

as a total for SSSB, SSTC-N, and SSTC-S.  

 

Plovers can re-nest up to six times post failure and can also produce two or three clutches in a 

successful season (Wilson 1980, Warriner et al. 1986, Page et al. 1995), so the total number of 

nests present on a beach may provide a significant over estimate of the number of birds using a 

nesting beach.  To provide an accurate estimate of the minimum number of birds present, the 

Navy supports an intensive monitoring program and uses the maximum concurrent active nest 

numbers observed (rather than total number of nests over the course of the season) as the basis 

for a minimum pair estimate (Table 14). 
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Figure 8. Western Snowy Plover Nest Distribution at NASNI Beach. 

 
Western snowy plovers have coexisted within and adjacent to the active amphibious training 

areas at NASNI, SSTC-N, and SSTC-S subject to baseline levels of training disturbance.  Snowy 

plovers currently nest and forage within and adjacent to SSTC beach lanes used during the 

breeding season for training exercises.  The need for consistency in training, combined with the 

Navy’s successful avoidance and minimization measures, has resulted in reduced human and 

vehicle traffic in some areas of the training active beach lanes and also protected each plover nest 

that is detected on the beach.  The status of the SSTC-N and SSTC-S Beaches as military 

training areas has also resulted in reduced recreational use compared to municipal beaches, 

which improves conditions for snowy plover nesting.  Within beach lanes currently subject to 

training during the breeding season, snowy plovers exhibit some tolerance of adjacent 

disturbances, and some have repeatedly nested adjacent to some of the more intensively used 

portions of the beach.  The Navy’s ongoing avoidance and buffering of plover nests has 

protected the nests, and avoidance of the southern 3 beach lanes has also provided an undisturbed 

area to which adult plovers and broods can retreat during periods of training use. 
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Table 14.  Snowy Plover Maximum Concurrent Active Nest/Minimum Pair Estimates 
Year NASNI 

BEAC

H** 

Delta 

Beach 

North 

Delta 

Beach 

South 

SSTC-

N 

SSTC-S SSTC-N 

and 

SSTC-S 

Total*** 

NBC 

Total*** 

Silver 

Strand State 

Beach 

2000 2 2 3 13 1 na na 8 

2001 5 0 0 13 2 na na 8 

2002 12 1 2 20 5 na na 7 

2003 13 0 1 20 5 22 33 9 

2004 12 0 1 20 5 24 33 7 

2005 7 0 0 15 3 18 21 8 

2006 7 1 0 19 3 22 27 9 

2007 3 0 0 9 3 11 13 5 

2008 14 0 0 14 4 16 26 8 

2009 13 0 0 19 4 22 33 9 

Avg.  2005-

2009 
9 0 0 15 3 18 24 8 

**  NASNI Airfield not included because nests are actively removed***   Total Numbers are not additive since the 

maximum number of concurrent nests in subsets of the larger area may not occur on the same day.   This results in a 

total for NBC that is not the sum of the individual areas within NBC 

 

The current snowy plover nest distribution within the action area reflects the relative infrequency 

of recreational use on military training beaches and the footprint of baseline training activities.  

Relatively low plover densities are recorded on SSTC-S Beach, which is subject to extensive 

unauthorized recreational use, including dog walking.  The lower density of plovers detected at 

SSTC-S beach is likely related to disturbance resulting from the unauthorized recreational use.  

At SSTC-N, lower plover numbers are observed in lanes that support training activities than in 

lanes that are avoided during the breeding season (Table 14a).  The lowest densities of plovers 

observed on the SSTC-N Beach in 2008 occurred within the beach lanes that were not marked 

and avoided during the breeding season (Yellow 1 through Blue 1; average 0.11 nests per acre), 

and the highest densities occurred in the areas marked and avoided during the breeding season 

(Blue 2, Orange 1, and Orange 2; average 0.8 nests per acre) (Figure 9).  Although the number of 

plover nests observed in active training lanes is lower than the number observed in less disturbed 

lanes, snowy plovers have demonstrated some habituation to training disturbances as evidenced 

by nesting within active training lanes in recent years (Table 14a). 
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Table 14 a. Maximum Active Plover Nests By SSTC-N Beach Lane (2005-2009)*** 
 2005 2006 2007 2008 2009 

Yellow 1 0 0 0 0 0 

Yellow 2 2 1 1 1 3 

Red 1 2 4 3 3 3 

Red 2 2 2 0 1 2 

Green 1 0 0 0 0 1 

Green 2 1 0 0 0 0 

Blue 1 1 2 3 2 2 

Blue 2 3 6 3 5 6 

Orange 1 3 2 2 4 5 

Orange 2 5 4 1 4 6 

Y1-B1* 6 7 4 4 8 

B2-O2** 9 11 8 10 13 
     * Maximum active in lanes Yellow 1 through Blue 1 combined. 

   ** Maximum active in lanes Blue 2 through Orange 2 combined. 

*** Unpublished Navy data. Total Numbers are not additive since the maximum number of concurrent nests in subsets of the larger area may not 

occur on the same day. 

 

 

The WSP recovery plan identifies six recovery units across the range of the western snowy 

plover.  The action area lies within Recovery Unit 6, which includes Los Angeles, Orange, and 

San Diego Counties. The beaches included in the action area provide important breeding and 

wintering habitat for the western snowy plover. 

 

The Recovery Plan identifies criteria for each of the six recovery units that will be used by the 

Service to determine if recovery objectives have been met.  One of the criteria for Unit 6 is 500 

breeding adults (averaged over a 10 year period).  Based on available data, Recovery Unit 6 

supported an estimated average of only 316 breeding adults averaged over the 5-year period from 

2005 to 2009 (Appendix C).  Approximately 25 percent of the plovers counted within Unit 6 

during the breeding season window surveys (2003 to 2009) were within the action area 

(Appendix C), demonstrating the importance of the action area to the recovery of the snowy 

plover. 
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Figure 9. Western Snowy Plover 2008 Nest Density at SSTC-N Beach Lanes 

 
• Plover nest numbers in each lane in Figure 9 vary from those presented in Table 14, because this figure 

was derived from GIS data. 
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Each recovery unit and beach segment within the recovery unit also has a “Management 

Potential Breeding Number” identified to indicate the number of plovers that may, with active 

management, support attainment of the recovery criteria.  The Management Potential Breeding 

Number for Recovery Unit 6 and the beach segments within the action area is 615 and 95 

breeding adults, respectively.  The average number of breeding adults estimated within Recovery 

Unit 6 between 2005 and 2009 (i.e., 316) is approximately half of the Management Potential 

Breeding Number.  The Management Potential Breeding Number for the action area beaches 

(i.e., 95) represents 15 percent of that for all of Recovery Unit 6a.  Beach segments within the 

action area supported an estimated maximum of 79 plovers between 2005 and 2009 (Appendix 

C), so they have not attained the Management Potential Breeding Number (i.e., 95). 

 

The Recovery Plan also identifies reproductive success, defined as at least one fledgling per 

adult male over a 5-year period, as one of the recovery criteria necessary for reclassification of 

the species.  Fledgling estimates within the action area range from 22 to 61 between 2005 and 

2009 (U.S. Navy, unpublished data, Appendix C).  Since plovers are not individually marked, the 

number of males is not known; consequently the reproductive success, in terms of fledglings per 

adult male, cannot be determined from available data. 

 

The NASNI airfield, adjacent to the action area, also provides conditions appropriate for plover 

nesting.  Plover nesting within the boundaries of the airfield (including runway ovals and other 

adjacent areas) is considered a potential safety hazard by the Navy due to the Bird Aircraft Strike 

Hazard (BASH) risk, so plovers are actively discouraged from nesting here, and nests are 

removed if they are detected.  The Navy consulted with the Service on these management 

activities (FWS-SDG-3908.3).  As a result of airfield management, 112 plover eggs (33 nests) 

have been removed from the NASNI airfield since 2004.  The eggs are taken to a Project 

Wildlife volunteer, who incubates, hatches, and rears the chicks.  When chicks have reached 

independence, they are released on beaches within the action area.  Approximately 112 eggs 

have resulted in the release of 51 western snowy plover chicks within the action area in this time 

period (DoN 2009b).  Plovers continue to nest on the airfield despite the ongoing removal of 

eggs from this site.  The number of plovers that have been recruited into the population from 

release efforts is unknown because released birds are currently not banded with individual color 

combinations, although released birds do receive a federal numbered band and a cohort (year) 

color band (DoN 2009b). 

 

Plovers within the action area are affected by human disturbance from recreation and military 

training activities, predation, and illnesses/deaths from an undiagnosed health problem.  Human 

disturbances within the action from recreation activities are frequent, primarily as a result of 

recreational use of the beaches within and adjacent to the SSTC beaches and a lack of available 

Navy security and patrol personnel (Tiffany Shepherd, 2009b).  Recreational use includes 

primarily foot traffic and dog-walking, which sometimes extends above the beach crest and into 

nesting areas.  Uncertainty pertaining to installation boundaries and jurisdiction has also 

contributed to a lack of enforcement and the high level of recreational use, particularly at the 

SSTC-S, which is unfenced and poorly marked, and adjacent to the Silver Strand State Beach 

and the City of Imperial Beach.  Security personnel that might normally be stationed at NBC are 
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currently deployed, leaving gaps in the availability of Security staff available to assure that 

people (and dogs) do not trespass onto Navy training areas (Tiffany Shepherd 2009c).  Military 

training activities can result in disturbance during breeding, foraging, and roosting activities, 

however plover nests are avoided during training activities and few instances of incidental take 

have been documented. 

 

Predation is a major factor limiting snowy plover reproductive success at many Pacific coast 

sites (Service 2007b) and is addressed within the Navy-managed portions of the action area by 

an intensive predator management program.  Predators within the action area include non-native 

species and feral animals such as Norway rats (Rattus norweigicus) and cats (Felis domesticus) 

but also include native species such as gull-billed terns, American kestrels (Falco sparverius), 

loggerhead shrikes (Lanius ludovicainus), burrowing owls (Speotyto cunicularia), peregrine 

falcons (Falco peregrinus), great blue herons (Ardea herodias), coyotes (Canis latrans), and 

others.  As surrounding areas have become more urbanized and plover populations more 

concentrated and localized, native predators have arisen as a significant issue. 

 

Most predators, including native and non-native species, are removed from plover nest sites as a 

part of the Navy’s predator management program, which benefits the plover by reducing the 

potential for nest loss from predation.  Predation by gull-billed terns, however, remains a threat 

to snowy plovers in the action area that is unmanaged at this time.  Gull-billed terns forage 

frequently throughout the action area and have been observed capturing and consuming plover 

chicks (Copper 2009b).  In addition, intensive monitoring efforts have failed to re-locate most 

chicks hatched within the action area, particularly during the portion of the plover breeding 

season that overlaps with gull-billed tern presence in the area.  As stated above, the Navy 

submitted yearly depredation permit requests to the Service’s Division of Migratory Bird 

Management from 2005 to 2008 to address this threat to the least terns and snowy plovers in the 

action area.  Depredation permit requests have been denied each year due to concern regarding 

the status of the gull-billed tern. 

 

An undiagnosed health issue has resulted in annual deaths of western snowy plovers primarily 

within the action area, although sick or dead plovers have been found elsewhere in southern 

California (Service 2007b).  The suspected cause of the sick plovers is domoic acid poisoning or 

botulism; however, no conclusions have been drawn from the limited necropsy work that has 

been done to date.  The Navy has supported local necropsy of plovers by the San Diego County 

veterinarian, and the Service has supported study of deceased or sick plovers at the National 

Wildlife Health Center in Madison, Wisconsin. 

 

Although plover nests are distributed across active training lanes, the Navy has actively avoided 

direct impacts to most nests by monitoring for the presence of nests, and marking and avoiding 

nest that are detected.  Plovers outside the protected area immediately surrounding each nest are 

at risk of being harmed by training activities if they are underway; however, there are few 

recorded instances of nest, chick, or adult loss associated with training (DoN 2008). 
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Western snowy plovers use the action area beaches for roosting and foraging during the winter 

months.  Table 15 depicts the number of western snowy plovers observed in the action area 

during the non-breeding season window surveys, conducted in January of each year.  During the 

winter months, no management or special protection directed at western snowy plovers is 

conducted.  During 2008 Winter Window surveys, the action area supported approximately 229 

plovers, which represents 33 percent of the plovers detected within Recovery Unit 6, and 7 

percent of the plovers detected along the U.S. Pacific Coast. 

 

Table 15:  Western Snowy Plover Winter Window Survey Results 

Location 2003-2004 2004-2005 2005-2006 2006-2007 2007-2008 

NASNI  37 60 81 59 60 

Coronado 0 0 0 0 0 

SSTC-N (NAB Ocean) 60 86 123 77 96 

Delta Beaches - - - - 52 

Silver Strand State Beach - 14 0 0 0 

SSTC-S 34 0 17 21 21 

Action Area-Wide 131 160 221 157 229 

San Diego County-Wide 518 466 671 405 349 

Recovery Unit 6 870 895 1166 693 684 

Pacific Coast 4522 3426 4261 3546 3290 

 

 

San Diego Fairy Shrimp 

 

The San Diego fairy shrimp surveys at the SSTC-S Inland were done during the winter of 2000-

2001 and in February through May 2003.  Of the 35 ephemeral pools surveyed, 11 pools [1.9 ha 

(4.6 ac)] were occupied by San Diego fairy shrimp (Figure 10) (DoN 2001, DoN 2003).  

However, six pools where San Diego fairy shrimp have not been found were not surveyed 

according to Service protocol and no other surveys have been completed to date, so the current 

distribution of San Diego fairy shrimp at SSTC-S Inland is uncertain.  Most of the occupied 

pools are less than 0.08 ha (0.2 ac) in size, while 3 pools are 0.4 to 0.8 ha (1 to 2 ac) in size.  

Most of the smaller pools occur on either side of a road that traverses the area.  The SSTC-S 

pools were not known to be occupied by the San Diego fairy shrimp at the time the VP recovery 

plan (Service 1998) was completed, and so they are not identified in that recovery plan as part of 

a recovery unit. 
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Figure 10.  Location of Vernal Pools at SSTC-S 

 
 

 

Under current conditions, no activity is allowed in vernal pools, and vehicle traffic adjacent to 

vernal pools is limited to paved roads, with the exception of infrequent emergency/security 

vehicles that may travel through pools 5 and 20, which lie within unpaved roads.   SSTC-S is 

fenced, which helps prevent unauthorized public access to the vernal pools under baseline 
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conditions.  Vehicle traffic has occurred within SSTC-S Inland, based on the presence of vehicle 

tracks observed during the site visits conducted in support of this consultation (Sandy Vissman, 

personal observation, 2009).  With the exception of unauthorized activities and infrequent 

emergency/security vehicle use described above, San Diego fairy shrimp at SSTC-S Inland are 

not subject to direct human impacts under current conditions. 

 

The vernal pools at SSTC-S are of interest because adjacent pools apparently have very different 

salinities.  Immediately adjacent to some pools that support San Diego fairy shrimp are saline 

pools that support pickleweed (Salicornia sp) and brine shrimp (Artemia sp.).  The baseline 

hydrology and water quality of the different pools on the base has not been determined.  The 

pools likely benefit from the general weed monitoring and management activities that are 

conducted at SSTC-S Inland under baseline conditions; however, no focused assessment or 

management of the pools is conducted under baseline conditions. 

 

EFFECTS OF THE ACTION 

 

1.  General Effects 

 

Proposed changes in training activities and associated management strategies will increase the 

level of training activity and related disturbance in areas occupied by the least tern, snowy 

plover, and San Diego fairy shrimp.  In general, the proposed increases in training will result in: 

 

1) increased human and vehicle activity and disturbance on action area beaches and the 

SSTC-S Inland Area; 

2) increased boating activity and training disturbance in the nearshore bay and ocean waters; 

3) increased aircraft activity over land and water; and 

4) introduction of military working dogs to SSTC-N Beach, SSTC-S Beach and SSTC-S 

Inland 

 

Training may occur both day and night.  The extent to which increased frequency of training and 

associated disturbance will affect the least tern, snowy plover and San Diego fairy shrimp is 

difficult to predict because the current location, timing, and frequency of training exercises is not 

tracked to determine whether or how a particular training activity or group of activities is 

impacting the specific distribution and abundance of terns, plovers and fairy shrimp within the 

action area.  Thus, our ability to equate the observed level of incidental take under current 

conditions to a particular level of human activity is limited. 

 

Increased Human and Vehicle Activity on Beaches and SSTC-S Inland Area 

 

Although the exact number of terrestrial activities conducted in each part of the action area under 

current conditions is not available (Delphine Lee 2009a), an approximation of the “baseline” and 

future increased frequency of each terrestrial activity has been provided in the BA and included 

in Table 1.  Each numbered training exercise identified in Table 1 includes a breakdown of the 

terrestrial activities that will occur as part of each training exercise. 
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We focused our analysis on the training activities that are proposed to occur during the peak tern 

and plover breeding season, which occurs roughly from April 1 through July 31, or 

approximately 4 months of each year.  To approximate the baseline level of terrestrial activity 

within different parts of the action area and provide a basis for comparison to the proposed 

action, we used information provided in the BA and during consultation.  For our analysis, we 

presumed that training activities take place at a constant rate throughout the year, so the number 

of activities expected to take place during the 4-month peak breeding season corresponds to one 

third of the annual total.  Figures that depict an approximation of the footprint of each type of 

terrestrial activity are provided in Appendix A.  We used the expected frequency and footprint of 

each activity to approximate the likely increase in use that would be expected given the proposed 

increases in training and the proposed scheduling priorities.  Increase in the level of human 

disturbance will not occur immediately, but it is likely to occur gradually or intermittently as 

training needs change. 

 

SSTC-N Beach 

 

The effect of the increase in training disturbance associated with the proposed action will depend 

primarily on where the various activities are scheduled in relationship to distribution of the tern 

and plover.  Each type of training exercise and associated marine or terrestrial activity typically 

occurs in beach or ocean lane(s) particularly suited for the exercise (Table 16, Table 17).  For 

example, since the Yellow beach lanes are closest to classroom facilities, offices, quarters, and 

physical fitness equipment, many physical fitness training activities occur in these beach lanes.  

Many activities that entail heavy equipment use beach lanes Green 1, Green 2 and Blue 1 due to 

the proximity of the access gate off of Highway 75 and resulting lower transit time associated 

with accessing the beach.  As a result of the higher suitability of particular training lanes for 

particular training activities, the level and type of human, dog and vehicle activity across the 

SSTC-N Beach varies by beach lane, so the increase in disturbance will vary accordingly.  Many 

activities will occur primarily in the hard-packed beach area or on the beach above the high tide 

line, but below the beach crest.  Based on the figures provided in Appendix A and information 

from Table 1, most training activities are conducted less than 60 m (196.85 ft) inland of the 

beach crest.  The proposed continuation of the current scheduling preferences and practices 

(scheduling activities in suitable beach lanes that support fewer nesting birds when mission 

compatible) is likely to result in an overall training footprint that is similar to that observed under 

baseline conditions.  However, the increase in the number of exercises is likely to increase the 

area affected, since training routes are not defined, and each exercise may result in foot or 

vehicle traffic over a slightly different area within the general footprint.  In addition, the need for 

increased training flexibility is likely to contribute to some increase in the observed training 

footprint. 

 

Information is available regarding specific impacts to terns and plovers (i.e., numbers of birds 

killed or injured, nests lost, etc.) from current levels of training activities within occupied nesting 

habitat.  The effect of the increase in training disturbance associated with the proposed action 

will depend primarily on where the various activities are scheduled in relationship to distribution 

of the tern and plover.  An analysis of the spatial distribution and frequency of baseline training 
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activities was not provided in the BA; however, information from the BA and provided during 

consultation was used to estimate the baseline frequency and distribution of training to allow 

comparison to anticipated future training. 

 

At SSTC-N Beach, the level of training activity is likely to increase approximately 23 percent 

over the identified baseline, resulting in approximately 747 more activities on the SSTC-N Beach 

each year than occur under baseline conditions (Table 16).  Thus, approximately one third of the 

annual total, or 249, more activities are expected to occur on the SSTC-N Beach during the 4-

month peak breeding season under full implementation of proposed training increases.  The 

biggest increase in the number of activities during the peak breeding season will result from an 

additional 141 training activities requiring logistical and safety vehicle presence on the beach, 

followed by a significant increase in foot traffic within beach lanes as part of reconnaissance, 

observation post, foot patrol and ambush, and vehicle patrol activities (Table 16). 

 

Table 16.  Anticipated Change in Frequency of Terrestrial Activities at SSTC-N Beach 

 
Terrestrial 

Activity 

Total 

Baseline/ 

Proposed  

Annual 

Activities 

(from 

Table 1) 

Percent of 

Total 

Activities 

that are on 

SSTC-N** 

Baseline 

SSTC-N 

Annual 

Activities*  

Baseline 

SSTC-N 

Activities  

April 1- 

July 31** 

Proposed 

SSTC-N 

Annual 

Activities  

Proposed 

SSTC-N 

Activities 

April 1 - 

July 31 

Anticipated 

Increase in 

Number of 

Activities  

April 1-July 

31 (percent 

increase) 

Anticipated 

Lanes Used, 

North to 

South*** 

Beach Party 

Teams 

202/ 

226 

100% 202   68 226  75 7 (1) Red 1-Orange 

1  (7 lanes) 

MCM Beaching 32/ 

58 

10% 3   

 

1 6  2 1 (100) Blue 1 and 2 (2 

lanes) 

Beach Camps 

 

1/ 

2 

100% 1  0 2  0 0 (0) Green 1 and 2 

(2 lanes) 

Equipment 

Offload/Stage 

 

2/ 

4 

100% 2  1 4  1 0 (0) Green 1 and 2 

(2 lanes) 

Causeway/ 

ELCAS 

 

12/ 

15 

 

80% 10  3 12  4 1 (33) Green 1 and 2 

(2 lanes) 

LCAC Landing 

 

4/ 

4 

100% 4  1 4  1 0 (0) Green 2 (1 

lane) 

Beach Crossing 

and OTB 

444/ 

526 

50% 222  74 263  88 14 (19) Yellow 2-Blue 

1 (6 lanes) 

 

Raids 

 

60/ 

60 

50% 30  10 30  10 0 (0) Yellow 2-

Green 2 (5 

lanes) 

Foot Patrol and 

Ambush 

 

139/ 

238 

50% 70  23 119 39 16 (70) Red 1-Blue 1 

(5 lanes) 

Vehicle Patrol 

 

1/ 

51 

75% 1  0-1 38  13 12 (1200) 

  

Yellow 1 and 

2, Green 1 and 

2 (4 lanes) 

Observation 

Post 

 

50/ 

84 

100% 50  16 84  28 12 (75) Red 1-Green 2 

(4 lanes) 
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Reconnaisance 

 

141/ 

236 

100% 141 51 236  80 29 (57) Red 1- Green 2 

(4 lanes) 

Logistic and 

Safety Vehicles 

 

2065/ 

2628 

75% 1549 516 1971  657 141 (27) Red 1-Blue 1 

(5 lanes) 

Running 

 

948/ 

952 

90% 853  284 857 286 2 (1) Yellow 1-

Orange 2  (10 

lanes) 

Manual 

Excavation 

 

68/ 

102 

90% 61  20 92  31 11 (55) Red 1-Green 2 

(4 lanes) 

Visual 

Observations 

 

156/ 

160 

50% 78  26 80  27 1 (4) Yellow 1 and 2 

(2 lanes) 

SSTC-S Off  

road Foot 

 0% 0  0 0 0 0 none 

Total 

 

4325/ 

5346 

 3277  1092 4024  1341 249 (23)  

         

*  Number of annual terrestrial activities derived from Table 1 and Table 2.  Annual number was determined by 

summing all training exercises that included the terrestrial activity.  This does not calculate ‘beach days’, as 

some training exercises may entail more than 1 day of terrestrial activity.  Annual number in SSTC was 

multiplied by the percentage conducted at SSTC-N to obtain number of activities at SSTC-N.  This number was 

divided by 3 to determine the number proposed for the 4-month period that coincides with the peak of the 

breeding season (April 1-July 31). 

**  The percentage of activities anticipated at SSTC-N represents a “worst-case scenario” percentage 

breakdown with training activities biased towards SSTC-N Beach lanes. 

***  ’Anticipated Lanes used’ include the two listed lanes and all lanes in between, e.g,. ‘Red 1- Blue 1’ 

indicates that the activity takes place in Red 1, Red 2, Green 1, Green 2, and Blue 1. Beach lanes listed are 

those anticipated for use for each type of activity, however training may occur in other lanes depending on the 

scenario and the lanes presented for each activity are not fixed training requirements/restrictions. 
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Table 17:  Anticipated Average SSTC-N Terrestrial Activities by Beach Lane (“Baseline” 

number of activities is indicated in parentheses*) From April 1-July 31  

Training Activity Y 1 Y 2 R 1 R 2 G 1 G 2 B 1 B 2 O 1 O 2 

SSTC-N 

Proposed 

Total 

1.Beach Party 

0 

(0) 

0 

 (0) 

2  

(2) 

5 

(5) 

19 

(17) 

37 

(33) 

11 

(11) 

1 

(0) 

0  

(0) 

0  

(0) 

75  

(68) 

2.Safety/Logistical 

Vehicles 

85  

(69) 

88  

(71) 
103  

(79) 

69 

(51) 

62 

(46) 

67 

(50) 

50 

(41) 

44 

(36) 

44 

(36) 

44 

(36) 

657  

(516) 

3. Beach Camp 

0 

(0) 

0  

(0) 

0 

(0) 

0 

(0) 

1 

(0) 

1 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

1 

(0) 

4.Patrolling (Vehicle) 

3 

(1) 

3 

(0) 

0 

(0) 

0 

(0) 

3 

(0) 

3 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

13 

(1) 

5.Patrolling (Foot) and 

Ambushes 

3 

(2) 

7 

(4) 

7 

(4) 

7 

(4) 

7 

(4) 

7 

(4) 

3 

(2) 

0  

(0) 

0 

(0) 

0 

 (0) 

39 

(23) 

6.Beach Crossing 

(OTB) 

0 

(0) 

7 

(6) 

29 

(25) 

29 

(25) 

7 

(6) 

7 

(6) 

7 

(6) 

0  

(0) 

0  

(0) 

0  

(0) 

88 

(74) 

7.Observation Posts 

0  

(0) 
0 

(0) 

9 

(5) 

9 

(5) 

5 

(3) 

5 

(3) 
0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

28 

(16) 

8.Reconnaissance 

0 

(0) 

0 

(0) 

27 

(17) 

27 

(17) 

13 

(9) 

13 

(9) 
0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

80 

(51) 

9.Raids 

0 

(0) 

1 

(1) 

3 

(3) 

3 

(3) 

2 

(2) 

1 

(1) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

10 

(10) 

10.Equipment 

Offload/Staging 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

1 

(0) 

1 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

1 

(0) 

11.Causeway/ELCAS 

0 0 0 0 2 

(1) 

2 

(2) 

0 0 0 0 4 

(3) 

12.MCM Beaching Op 

0 0 0 0 0 0 1 

(1) 

1 

(0) 

0 0 2 

(1) 

13.LCAC Landing 

0 0 0 0 0 1 

(1) 

0 0 0 0 1 

(1) 

14.Running 

286 
(286) 

286 

(286) 

286 

(286) 

159 

(159) 

159 

(159) 

159 

(159) 

159 

(159) 

159 

(159) 

159 

(159) 

159 

(159) 

286  

(286) 

15.Manual 

Excavations 

0 0 10 

(7) 

10 

(7) 

5 

(3) 

5 

(3) 

0 0 0 0 31 

(20) 

16.Visual 

Observations 

14 

(13) 

14 

(13) 

0 0 0 0 0 0 0 0 27 

(26) 
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Total Number of 

Activities 

 

Y 1 Y 2 R 1 R 2 G 1 G 2 B 1 B 2 O 1 O 2   

A. Proposed Total   391 405 477 319 286 309 232 205  203 203    
B. Baseline Total  371 381 428 276 250 271 220 195 195 195   

C. Increase in Total 

Number of Activities 

(Row A minus Row B) 

20 

 

14 

 

49 

 

43 

 

36 

 

38 12 

 

10 

 

8 

 

8 

 

 

D. Increase in total 

number of activities 

per month  

(Row C/ 4) 

5 4 12 11 9 10 3 3 2 2  

E. Proposed Total  

not including safety 

vehicles (Row A 

minus Row 2)  

306 317 374 250 224 242 182  
161 

 

159 159  

F. Baseline Total not 
Including Safety 
Vehicles (Row B 
minus Row 2)  

302 310 349 225 204 221 179 159 159 159  

G. Proposed Total not 
including safety 
vehicles and running 
events 
(Row E minus Row 
14)  

 

20 

 

31 

 

88 

 

91 

 

65 

 

83 

 

23 

 

2 

 

0 

 

0 

 
 

H. Baseline Total not 
including safety 
vehicles and running 
events  (Row F minus 
Row 14) 

16 24 63 66 45 62 20 0 0 0  

I.  Increase in Total 

not including safety 

vehicles and running 

events  (Row G minus 

Row H)  

4 

 

7 

 

 

25 25 20 

 

21 3 2 

 

0 0  

J. Monthly increase in 

number of events not 

including safety 

vehicles and running 

events (Row I/4)  

1 2 6 6 5 5 1 1 0 0  

 

 

The information provided in Table 17 allows for a rough assessment of the anticipated increase 

in the level of training activity in SSTC-N beach lanes that would be necessary to fully meet 

training requirements under the proposed action.  The information included in the table is based 

on the number of activities provided in the BA, but it does not consider the length of various 

activities.  Some activities could extend over more than one day, while others last for a shorter 

time period.  In addition, the “baseline” information in the table may not reflect the actual level 
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of activity on the beach at the present time, since troops are currently deployed overseas and/or 

training in desert areas, and the training that is currently being conducted is considered below the 

baseline (DoN 2008).  This assessment, however, provides a general depiction of the anticipated 

changes in the number of activities expected over the “baseline.”  No information is available on 

the actual current level of training for comparison to the “baseline.” 

 

Safety/logistical vehicle use and running events are the most frequent training activities at SSTC-

N Beach (Table 17), and they occur primarily on the hard packed portion of the beach where the 

substrate is more stable and suitable for travel.  Both of these activities entail primarily linear 

travel along the tide line, rather than travel from the water to the more landward portion of the 

beach above the crest.  For safety/logistical vehicle activities, the focus of the activity is usually a 

swimming/boating event that is in the ocean, or a running event that is traveling along the 

beachfront.  The anticipated frequency of SSTC-N Beach training activities that include use of 

logistical/safety vehicles (Table 17, Row 2) will increase from 516 events per year to 657 events 

per year.  The frequency of running events (Table 17, Row 14) will not increase but will remain 

at 286 events per year.  The route of travel for most of these activities is expected to avoid the 

portion of the beach used for nesting by terns and plovers.  However, in instances where high 

tide or improved vantage point (for safety vehicles) necessitates use of the area above the beach 

crest, however, these activities may extend into the tern and plover nesting area. 

 

Terrestrial activities that may involve use of heavy mechanized equipment on the beach include 

exercises with a mechanized Beach Party (Table 17, Row 1), Beach Camp (Row 3), Raids (Row 

9), Equipment Offload (Row 10), Causeway/ELCAS (Row 11), and LCAC (Row 13).  These 

activities are less frequent than running or logistical/safety vehicle use, but they have a footprint 

that is more likely to extend into tern and plover nesting areas above the crest (see Appendix A).  

In addition, mechanized equipment may produce noise that increases the sphere of disturbance 

associated with the activity.  Most of these activities occur in beach lanes Green 1 and Green 2 

and Blue 1 under current levels of training, and anticipated increases in these types of training 

are expected to remain primarily in these lanes.  Based on discussion with training operators, 

Beach Party activities may also extend into beach lane Blue 2 on an infrequent basis to meet 

training needs.  If such activities are conducted in beach lane Blue 2, the impact to terns and 

plovers is likely to be greater than in other beach lanes that support fewer nesting terns and 

plovers. 

 

Vehicle Patrol (Table 17, Row 4), a new training activity for SSTC-N, is proposed within beach 

lanes Yellow 1, Yellow 2, Green 1, and Green 2.  This activity entails groups of up to 20 people 

in 6 light-wheeled vehicles driving throughout the beach lane for familiarization with driving 

techniques and vehicle walk-through.  The footprint for this activity includes the entire beach 

lane inland of the beach crest and thus will extend across tern and plover nesting habitat 

(Appendix A).  This activity is likely to increase the amount of disturbance in these lanes.  To 

minimize the higher degree of impact associated with this new activity, the Navy will only 

conduct this activity in the beach lanes that typically support fewer tern and plover nests and are 

already intensively used for other training activities (i.e., Yellow 1 and Yellow 2, Green 1 and 
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Green 2).  Vehicle patrols could occur up to 13 times during the peak breeding season, dispersed 

through the 4 beach lanes in which they may be conducted. 

 

Several types of terrestrial activity entail foot traffic and maneuvering or positioning personnel 

above the beach crest.  Although these activities do not involve heavy equipment, they could 

potentially result in significant impacts to nesting terns and plovers depending on the exact route 

of travel.  Terrestrial activities that involve foot traffic above the beach crest traveling in a non-

linear fashion include Patrolling and Ambushes (Table 17, Row 5), Beach Crossing (Row 6), 

Observation Posts (Row 7), Reconnaissance (Row 8), and some Raids (Row 9).  Approximations 

of the training footprints for these activities are provided in Appendix A.  Activities that involve 

foot traffic above the beach crest are expected to increase in the northern 7 SSTC-N beach lanes 

(i.e., Yellow 1 to Blue 1), including Red 1 and Red 2.  Beach lanes Red 1 and Red 2 support a 

higher nesting density than other active training lanes under baseline conditions, so the relative 

effect of increasing activities in these beach lanes is likely to be higher than the increases in other 

training lanes.  In addition, the routes of travel for these training activities are expected to vary 

since there will be no defined routes of travel.  Since the exact footprint may change each time 

the activity is conducted, the cumulative footprint of all of the training activities may be 

relatively large.  Under current conditions, however, numerous foot traffic training activities 

occur in beach lanes Red 1 and 2, yet the abundance of least tern and snowy plover nests in these 

lanes is relatively high, approaching the abundance in the lanes that are currently protected from 

disturbance during the tern and plover breeding season.  In summary, approximately 1 to 6 more 

training events each month during the tern and plover breeding season (not including the more 

frequent running and linear logistical/safety vehicle travel along the shore) could occur in the 

northern 7 SSTC-N beach lanes (i.e., Yellow 1 to Blue 1) under full implementation of the 

proposed increases in training frequency (Table 17). 

 

Under baseline conditions, the Navy implements an impact minimization measure that excludes 

training on the southern 3 SSTC-N beach lanes (i.e., Blue 2, Orange 1, and Orange 2) during the 

tern and plover breeding season (FWS-SDG-3452.3).  To accommodate the proposed increases 

in training, the southern 3 beach lanes may be needed for training activities during the tern and 

plover breeding season.  The southern 3 beach lanes would only be needed infrequently for 

training since adequate space to accommodate most training exercises is available within the 

other 7 training lanes at SSTC-N (discussed above) and 4 training lanes at SSTC-S, and 

additional training in these lanes to increase flexibility is expected to be infrequent. 

 

The Navy anticipates that under full implementation of the proposed action, training activities 

that include running and the use of logistical or safety vehicles could occur in the southern 3 

lanes during the tern and plover breeding season, if other suitable lanes are unavailable, or in 

instances where flexibility or realism necessitates use of these lanes.  We expect that most 

running and safety/logistical vehicle activities on beach lanes Blue 2, Orange 1, or Orange 2 will 

occur on the hardpack and in a linear fashion that parallels the beach outside of nesting areas.  If 

these linear activities require access onto the nesting area inland of the beach crest, it will likely 

be infrequent and occur in a corridor parallel to the ocean extending approximately 15 m (16 yd) 

inland of the crest (Appendix A).  These activities could still avoid tern and plover nests if 
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personnel conducting the exercise are aware of the nest locations; however, the proposed action 

does not include a marking technique for the southern 3 beach lanes, which will increase the 

potential for running foot traffic and vehicles to crush nests, chicks, or eggs.  The Navy also 

anticipates that approximately one MCM beaching operation and six beach party team training 

activities may be necessary during the breeding season in beach lane Blue 2.  The single 

anticipated MCM operation is expected to cause only minor impacts because it typically has a 

very small footprint, few personnel, and occurs on the hard-pack outside of nesting areas.  The 

six beach party team activities could significantly disrupt tern and plover nesting on the beach 

due to the heavy equipment and number of people typically present during this type of operation, 

particularly if personnel are not aware of nest locations.  The absence of some type of marking to 

notify personnel on the beach of the location of the densest nesting locations is likely to result in 

a higher level of foot traffic activity in these areas. 

 

Increases in training activities associated with implementation of the proposed action are not 

anticipated until “after the war”; however, some use of the southern 3 lanes may be necessary 

prior to the anticipated increases to meet training requirements.  The level of training at SSTC-N 

will likely be dynamic and vary between years.  In some years, the southern 3 beach lanes may 

not be necessary for training, while in other years use could include more and different activities 

than predicted. 

 

SSTC-S Beach and Inland 

 

Data regarding the frequency of training activity at SSTC-S Beach was not provided during 

consultation; however, data was provided regarding the total number of terrestrial activities 

anticipated at SSTC and the percentage of the SSTC terrestrial activities that would be conducted 

at SSTC-N.  To assess the level of baseline use at SSTC-S and the expected change in training 

frequency in this area, we assumed that all activities not conducted at SSTC-N would be 

conducted at SSTC-S.  We recognize that this assumption is not completely accurate since some 

activities may actually be conducted in areas other than SSTC-N or SSTC-S; however, no other 

data is available to allow us to assess the anticipated increases in training in this area associated 

with the proposed action.  With this assumption, we anticipate that training activity at SSTC-S 

Beach is likely to increase approximately 50 percent over the identified baseline, resulting in 

approximately 212 more activities on the SSTC-S beaches each year during the peak breeding 

season than occur under baseline conditions (Table 18).  The most significant increase is 

expected to be in foot patrol and ambush activities, which will increase 243 percent from 

approximately 23 to 79 activities each peak breeding season.  Although low in number, logistical 

and safety vehicle use and vehicle patrol activities are new activities expected to be introduced 

into the area above the beach crest at SSTC-S. 

 

SSTC-S Inland includes a more developed northern section and a less developed southern 

section, as described in the Environmental Baseline section.  Although many new operations are 

proposed for SSTC-S Inland, the majority of these operations will occur within the more 

developed northern section in order to use the facilities available in that part of the installation.  

Under baseline conditions, no foot traffic is allowed off road in and around the vernal pools 
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occupied by the San Diego fairy shrimp in the undeveloped southeastern portion of SSTC-S 

Inland SSTC-S Inland.  The proposed action will, however, increase use of the less developed 

southern portion of SSTC-S and includes the potential for off-road foot traffic in SSTC-S when 

the vernal pools are dry, as determined by the NASNI NRO Botanist.  For the purposes of our 

assessment, we estimated that pools would be dry for 7 to 11 months out of each year and that 

activities would occur evenly throughout the year.  During this time period, the southern part of 

SSTC-S Inland could be subject to approximately 266 to 422 operations that could entail foot 

traffic, including parachute drops, through the area (Table 18).  Parachute drop zones or other 

ingress and egress points have not been identified, so likely future travel patterns are unknown. 

 
Table 18.  Change in Anticipated Frequency of Terrestrial Activities at SSTC-S* 

Terrestrial 

Activity 

Total 

Baseline/ 

Proposed  

Annual 

Activities 

(from Table 

1 

Percent of 

Total 

Activities 

that are on 

SSTC-

S** 

Baseline 

SSTC-S 

Annual 

Activities* 

Baseline 

SSTC-S 

Activities  

April 1 - 

July 31 

Anticipated  

SSTC S 

Annual 

Activities  

Anticipated 

SSTC-S 

Activities 

April 1 – 

July 31 

Anticipated 

Increase in 

Number of 

Activities  

April 1 -

July 31 

(percent 

increase) 

Beach Party 

Teams 

202/ 

226 

0 0  0 0 0 0 

MCM Beaching 32/ 

58 

90% ����10 10 52 17 7 (70) 

Beach Camps 

 

1/ 

2 

0 0  0 0 0 0 

Equipment 

Offload/Stage 

 

2/ 

4 

0 0  0 0 0 0 

Causeway/ 

ELCAS 

 

12/ 

15 

 

20% 0  0 0 0 0 

LCAC Landing 

 

4/ 

4 

0 0  0 0 0 0 

Beach Crossing 

and OTB 

 

444/ 

526 

50% 216  72 263 87 15 (21) 

Raids 

 

60/ 

60 

50% 30  10 30 10 0 

Foot Patrol and 

Ambush 

 

139/ 

238 

50% 70  23 238 79 56 (243) 

Vehicle Patrol 

 

1/ 

51 

25% 0  0 13 4 4 (na) 

Observation Post 

 

50/ 

84 

0 0  0 0 0 0 

Reconnaisance 

 

141/ 

236 

0 0  0 0 0 0 

Logistic and 

Safety Vehicle 

 

2065/ 

2628 

25% 569  189 668 227 38 (20) 



Captain Yancy Lindsey (FWS-SDG-08B0503-09F0517) 

 

94

Running 

 

948/ 

952 

10% 95  32 95 32 0 

Manual 

Excavation 

 

68/ 

102 

10% 7  2 10 3 1 (50) 

Visual 

Observations 

 

156/ 

160 

50% 78 26 80 27 1 (4) 

Total 4325/ 

5346 

NA 1094 364 1449 486  122 (34) 

 

SSTC-S INLAND FOOT TRAFFIC 

Activity Baseline/ 

Proposed 

Percent 

at 

SSTC-S 

Baseline 

Annual 

Activities 

Baseline 

Annual 

Activities 

in Vernal 

Pool Area 

Anticipated 

Annual 

Activities in 

vernal pool 

area and 

developed 

area) 

Anticipated 

Activities 

during dry 

periods 

(i.e., 7 to 11 

months of 

year)  

 

SSTC-S Off  road 

Foot 

422/459 100% 422  0 459 266 to 422  

• *  This table assumes that all activities other than those at SSTC-N would occur at SSTC-S, and thereby 

potentially overestimates the number of activities at SSTC-S under baseline and proposed training 

frequencies.  Specific data regarding the level of use at areas outside of SSTC-N was not available.  

• **  The estimated percentage is a maximum.  The percentage of activities conducted in SSTC-N was 

subtracted from 100% to obtain the percentage in this column. 

• ***  Pools are likely to be dry for7 to 11months of the year.  This time period differs from the other 

numbers in the column, to reflect the time period of concern in the vicinity of vernal pools.  The duration of 

dry conditions will vary from year to year, sometimes significantly.  This number is used to provide a 

general estimate of the level of foot traffic anticipated, 
 

NASNI Beach 

 

Information regarding the baseline and proposed level of use at NASNI Beach was not explicitly 

provided in the BA; however, based on Table 1, use of NASNI Beach is expected to increase as 

part of the proposed action.  Three hundred twenty-four (324) training exercises, under baseline 

levels of use, include NASNI Beach as one of the potential locations where the exercise could be 

conducted (Table 1).  Under the proposed action, the number of training exercises that include 

the NASNI Beach as a potential training location could potentially increase to 370, although no 

new activities are proposed for this part of the action area (Table 1, Table 2). 

 

City of Coronado Beach 

 

No numerical information is available regarding the baseline or proposed level of use at the City 

of Coronado Beach.  Use of the City of Coronado Beach is infrequent and involves linear foot 

travel of small groups or individuals along the beach from NASNI to SSTC-N.  The frequency of 

use is not expected to substantially increase, based on discussions during consultation (Tamara 

Conkle 2009). 
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Silver Strand State Beach 

 

No numerical information is available regarding the baseline or proposed level of use at Silver 

Strand State Beach.  Use of the Silver Strand State Beach is infrequent and involves linear travel 

of vehicles or foot travel by small groups or individuals along the beach from SSTC-N through 

SSSB en route to SSTC-S.  Personnel and vehicles that use Silver Strand State Beach for transit 

stay outside of the marked and protected area.  The frequency of use of SSSB is not expected to 

substantially increase, based on discussions during consultation (Tamara Conkle 2009). 

 

Increased Boating Activity and Training Disturbance in San Diego Bay and Pacific Ocean 

Waters 

 

Quantification of the current human use within action area bay and ocean waters is unavailable; 

however, the action area waters are already subject to a relatively high level of human activity 

associated with recreational use, commercial use, and military training.  The proposed action will 

increase the level of in-water activity in waters that lie within the action area.  Activities that are 

conducted exclusively in-water will increase from 999 to 1,584 activities per year (i.e., 59 

percent) (from information in Table 1 and Table 2). 

 

In-water activities include the operation of large motorized vessels, small watercraft, underwater 

demolitions, as well as swimming operations involving small groups of people.  Specific 

information regarding the baseline level of activity and relative increases of various types of 

activity in different portions of the action area is not available.  However, each individual 

training event in the marine portion of the action area will involve use of a relatively small 

discrete area compared to the overall size of the action area.  We presume that the level of 

disturbance created by the increase in boating and swimming activity will be insignificant 

compared to the overall baseline level of boating and swimming activity within the action area.  

The increases associated with the proposed action will, however, contribute to the incremental 

increases in human disturbance in San Diego Bay and the nearshore ocean waters. 

 

Exercises that include potential for underwater demolition activities will increase approximately 

48 percent from approximately 398 to 759 times per year.  Activities will be conducted in the 

ocean waters adjacent to SSCT-S and SSTC-N, but they will not occur within the waters of San 

Diego Bay. 

 

Increased Aircraft Activity Over Land and Water 

 

The number of activities that entail helicopter use is projected to increase as part of the proposed 

action.  Under baseline conditions, approximately 754 sorties are flown per year for SSTC 

training with an estimated 80 percent of these activities extending over the water.  Helicopter 

sorties would increase by approximately 110 percent to an estimated 1,508 sorties per year.  

Helicopter travel will increase over San Diego Bay as helicopters travel from NASNI and NAB 

to training areas in SSTC-N (bay-side boat training lanes) or SSTC-S Inland (Figure 1a).  The 

number of sorties over San Diego Bay will increase from approximately 100 to 150 per year to 
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350 to 400 per year.  Helicopters will travel below 152 m (500 ft) above ground level when 

enroute down the bay and will travel over waters that are within the boundaries of the South San 

Diego Bay Unit of the San Diego Bay NWR.  Helicopters will not hover at low altitude directly 

over the beach and will land only within the existing designated landing area at NASNI and 

Turner Field (inside the Bayside compound of NAB) and the northern inland portion of SSTC-S. 

 

Helicopter rotors create high velocity air movement and noise that may disturb birds or other 

wildlife.  Some studies on shorebirds and seabirds have detected only minor, short duration 

disturbances associated with nearby helicopter activity (Kushlan 1979, Johnston 1995).  

Helicopters that are enroute to action area destinations will be travelling rapidly, primarily over 

the water.  Birds may react to the passing helicopter by becoming alert, running, or flushing.  

Since these aircraft will:  1) not usually be passing directly over the nest sites on land; 2)  will 

not hover over the beach, and; 3) will land only in the existing designated landing area, the 

potential disturbance associated with the aircraft travel and associated impacts to nesting birds 

will be reduced  The noise and potential disturbance associated with aircraft travel is, however, 

expected to incrementally reduce the suitability of the adjacent nest sites by contributing to the 

level of human activity in the area.  In addition, helicopters will pass over nest sites on the beach 

at NASNI and at SSTC-S.  Birds that nest or forage under the flight path are likely to be 

subjected to increasing levels of disturbance as helicopter training increases.  Aircraft may also 

hover over the water, which will lengthen the duration of the noise and rotor wash in discrete 

areas during training activities and may temporarily affect foraging behavior of birds in the bay 

or ocean. 

 

Introduction of Military Working Dogs to SSTC-N, SSTC-S Beach, and Inland 

 

The proposed action will result in regular presence of military working dogs on SSTC-N Beach 

and eventually at SSTC-S Beach once kennel construction is planned and completed.  The 

presence of military working dogs is likely to disturb birds that use SSTC-Beaches for nesting, 

roosting, and foraging. 

 

2.  Species-Specific Effects 

 

California least tern 

 

Increased frequency training, and addition of new activities, will increase the level of human 

activity in the least tern breeding, roosting, and foraging areas within the action area and is likely 

to result in increases in disturbance, observed injury or death to individuals, and reduction in the 

reproductive success of least terns nesting at SSTC-N Beach. 

 

Seabirds such as the least tern breed in colonies and are particularly sensitive to the presence of 

human activities within or near the colony (Chardine and Mendenhall 1998).  Several studies 

have been done on the responses of seabirds and shorebirds to disturbance resulting from human 

activities (see reviews by Hockin et al. 1992, Carney and Sydeman 1999, and Nisbet 2000).  In 

general, the responses of least terns to training activities are likely to be similar to the response of 
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other seabirds and shorebirds to similar human activities, although the responses of birds to 

human activities varies between species (Blumstein et al. 2005) and may depend on: the distance 

to and relative quality of other suitable sites; the relative risk of predation or density of 

competitors at alternate sites; and the investment that an individual has made in a site (Gill et al. 

2001).  Reactions to human activities in or around a seabird colony include:  temporary changes 

in behavior or internal state such as heart rate; changes in habitat use; reduced adult attendance at 

nest sites; increased vulnerability to predation; alarm responses; decreased foraging and resting; 

increased movement and energy expenditure; reduced productivity; and permanent nest site 

abandonment (Smith and Visser 1993, Liley and Sutherland 2007, Ruhlen et al. 2003, Keller 

1988, Chardine and Mendenhall 1998, Johnston 1995, Woodfield and Langston 2004).  

Population and/or fitness-enhancing behaviors, such as parental care and mating, may be 

detrimentally impacted in response to repeated disturbance, even when overt reactions to 

disturbance are not visible (Weston and Elgar 2007).  Consequently, human activities may 

impact the reproduction, survival, and local population persistence of birds. 

 

No assessment of least tern behavioral response to military training activities within or near 

nesting areas at SSTC-N has been conducted; however, examination of least tern response to 

military training activities was conducted at Camp Pendleton (Johnston 1995).  Least terns 

nesting at undisturbed sites within Camp Pendleton spent significantly more time sleeping, 

brooding, and normally incubating than terns at training sites within Camp Pendleton.  We 

expect that least terns nesting on SSTC-N beaches will exhibit behavioral responses similar to 

those observed at the training sites at Camp Pendleton.  However, birds may also habituate to 

human activities (Baudains and Lloyd 2007, Lord et al. 2001), particularly if they do not result in 

predation events or nest loss.  Based upon the continued use of the SSTC-N Beach for least tern 

nesting, roosting and foraging, it appears that some level of least tern habituation to the baseline 

level of human activity has occurred within the action area. 

 

The effects of future changes in training activities on the least tern depend primarily on the 

footprint, timing, and frequency of training events during the breeding season in relationship to 

the least tern nest distribution.  If the frequency of training activities in the immediate vicinity of 

tern nests increases, the potential for disturbance, harm or injury to least terns will increase.  The 

dynamic nature of military training and least tern nesting complicates effects analysis regarding 

the proposed changes in training and management within the action area.  Although generalities 

regarding the frequency and location of training activities may be estimated, as presented above 

(Table 16, Table 17), the exact number, timing, and location of future training events is 

unavailable.  Likewise, baseline distribution of least tern nests is known, but future distribution 

within the action area may shift in response to reproductive failures or changes in topography or 

disturbance. 

 

The Navy’s ability to identify areas that are likely to support tern nests and schedule training 

activities outside of these areas is an important minimization measure that will reduce the 

impacts of future training activities.  Due to the level of uncertainty regarding future training and 

tern distribution, our analysis regarding the effects of the proposed action is based on the 

following presumptions: 
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1) The models developed in support of the BA to predict future activity scheduling at SSTC-

N Beach provide an accurate depiction of future activity levels and distribution of various 

training activities; 

2) Training activities will be spaced evenly throughout the year; 

3) Navy schedulers will be provided with weekly reports that depict nest abundance and 

distribution information and will use this information to bias activities with heavier beach 

use towards beach lanes with fewer nests, when it does not impact the realism of training 

or training needs; 

4) Future terrestrial training needs in the southern 3 beach lanes at SSTC-N will be 

infrequent; and 

5) Least terns will exhibit the same response to adjacent training activities that has been 

observed from 1994 to the present. 

 

The proposed action will allow for increases in military training activities in and adjacent to the 

SSTC-N Beach and thereby reduce the suitability of this habitat to support least tern nesting.  

Approximately 51.92 ha (128.29 ac) of least tern habitat at SSTC-N Beach will be directly or 

indirectly affected by the proposed action (Table 6).  The proposed action also calls for 

continued management of the Delta Beaches to encourage least terns to use of this site. 

 

The effects of the proposed action on tern and plover nesting and roosting habitat that is included 

within the southern 3 beach lanes (i.e., Blue 2, Orange 1, and Orange 2 [6.44 ha (40.63 ac)] is of 

primary concern, since:  1) this area was marked and avoided during the breeding season under 

baseline conditions from 2005 to 2009 to provide an area free from human activity for nesting 

terns and plovers; 2) this area is used as a night roost by least terns; 3) this area supported an 

average of 6.3 percent of the U.S. rangewide least tern nests initiated annually from 2005 to 

2009, and 4) no marking of this area and assurance of avoidance is proposed as part of the 

current Proposed Action. 

 

From 2005 to 2009, the Navy trained in northern 7 beach lanes (i.e., Yellow1 to Blue 1) without 

marking or avoiding least tern nests that occur in these lanes.  Frequent monitoring of the tern 

and plover nests within the beach lanes has been supported by the Navy, so information 

regarding recorded incidental take due to training activities is available.  Information regarding 

the precise location and timing of training activities is, however, lacking. 

 

Effects on Nesting 

 

Proposed increases in the frequency and footprint of military training activities will result in 

increased frequency of foot, vehicle, and air traffic at SSTC-N Beach (Table 17) and increased 

air traffic in the vicinity of the Delta Beaches and the San Diego Bay NWR.  The frequency of 

foot, vehicle, and air traffic will vary depending on the beach lane or location and is also likely to 

vary between years as training needs change.  People and equipment may be present on the 

beach during the day and the night.  Foot traffic, air traffic, and vehicle traffic at SSTC-N Beach 

and the Delta Beaches is likely to result in noise and/or potential disturbance that may affect the 

nesting behavior of least terns and reduce their ability to nest in some areas.  Although an 
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increase in helicopter traffic is anticipated over South San Diego Bay Unit of Service’s NWR, 

the distance between the route of travel and terns nesting at the NWR is approximately 2 km (1.2 

miles).  Therefore, we do not anticipate the increase in helicopter traffic over the bay to cause 

any appreciable disturbance to terns nesting at the NWR. 

 

If terns nest in SSTC training lanes, nests may be crushed by foot or vehicle traffic, or left 

unattended or abandoned by adult terns due to disturbance.  Nests that are unattended may also 

be exposed to increased predation risk, or reduced hatching rates from interruption of incubation.  

Least terns that are disturbed at night, particularly if vehicle headlights are approaching them, are 

likely to flush and fly erratically, sometimes towards the light (Brian Bonesteel 2009).  Least 

terns that do flush and fly from nests will face increased exposure to nocturnal predators, such as 

burrowing owls (Athene cunicularia).  If vehicles are driven through nesting areas at night 

without headlights, nesting adult terns may not flush in time to escape being run over.  As the 

frequency of training increases at the SSTC-N Beach, it is likely that the overall suitability of the 

SSTC-N Beach for nesting will be reduced, particularly in beach lanes with frequent training 

activities above the beach crest.  Beach lanes that continue to sustain low levels of training 

activity above the beach crest are likely to remain more suitable for nesting than other beach 

lanes due to the lower frequency of training activity. 

 

The introduction of military working dogs to the SSTC-N Beach is of particular concern because 

seabirds and shorebirds respond more strongly to the presence of dogs than to the presence of 

people.  Burger et al. (2007) reported that shorebirds studied in Delaware responded most 

strongly to the presence of dogs when compared to other types of disturbance and did not return 

to beaches following a disturbance by a dog.  Dogs may respond to the presence of birds on the 

beach by chasing birds, causing further disturbance.  The potential for military working dogs to 

chase shorebirds is reduced by the Navy proposal to keep the dogs on leash maximum of 3m (10 

ft)] at all times, however Lord et al. (2001) provided experimental evidence that shorebirds 

perceive dogs, even leashed and muzzled, as posing more of a threat than humans and that 

shorebird avoidance response to dogs exceeds their response to humans.  Dog walking may 

result in the displacement of native bird species (Banks and Bryant 2007). 

 

The potential for military working dogs to encounter least terns during physical conditioning 

activities is reduced by the Navy proposal to enter and exit the beach only at beach lane Yellow 

1, which is more intensively used under baseline conditions, supports little potential habitat, and 

does not currently support nesting least terns.  Since military working dogs and dog handlers will 

not typically cross the beach with dogs, but will travel along the shoreline below the beach crest 

and mean high tide line, the potential for disturbing terns is also reduced.  However, if training is 

conducted during at high tide, dogs will pass in proximity to tern nests and are more likely to 

illicit a behavioral response.  In some instances, crossing the beach will be required and 

personnel and dogs will travel across the beach to the sand road along the inland border of the 

training lanes.  Crossing the beach is likely to result in greater disturbance and impacts to least 

terns than running along the shoreline, since the dogs are likely to run toward and pass more 

closely to the tern nests.  Traveling along some portions of the sand road is also likely to result in 
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disturbance to nesting terns, particularly in areas where there is a direct line of sight between the 

sand road and nearby nests. 

 

As stated above, the Navy will conduct a study to assess the effects of military working dogs on 

tern and plover behavior and productivity prior to conducting exercising of the dogs in the 

southern 3 beach lanes at SSTC-N, or using military working dogs in OTB training activities at 

SSTC-N Beach.  Results from this study will be used to determine whether use of dogs is likely 

to cause additional effects to terns and plovers and to develop additional conservation measures, 

if necessary. 

 

If dogs are effectively restricted to areas below the crest and mean high tide line and the sand 

road, and if they maintain a rapid pace as they transit to the area, we do not anticipate that they 

will cause any measurable effect on tern use and productivity at SSTC-N Beach.  However, if 

dogs come within proximity [i.e., 30 m (98 ft)] and in line of sight of nests, we anticipate that 

terns will flush from their nests and leave nests unattended for some period of time.  It is 

unknown whether or not least terns will habituate to repeated exposure to passing leashed dogs 

over time.  Based on studies of other bird species, it is likely that least terns will continue to 

exhibit a response to dogs that they see passing in proximity to their nests.  Exposure of nests 

will increase the potential for predation by species such as the gull-billed tern and also increase 

the potential for other adverse effects from inadequate incubation or reduced parental care. 

 

Least terns nesting at SSTC-N appear to be tolerant of some adjacent disturbances under the 

current levels of training (Table 10).  Overall, the number of least tern nests on SSTC-N Beach 

has increased from 577 nests in 2004 to over 1,272 nests in 2009 (Table 10).  Of this total, the 

number of nests within the northern 7 beach lanes increased from 294 to 469 (Table 10).  This 

level of nesting activity has occurred at the site while the northern 7 beach lanes supported 

training activities during the breeding season, although the exact number of activities is 

unknown.  During this time period, relatively few eggs or chicks have been recorded as harmed 

or killed as a result of training activities (Table 12) despite the training occurring in the northern 

7 beach lanes.  Under current conditions, the tern nests in the northern 7 beach lanes have not 

been marked for avoidance, but nest locations have been delineated with tongue depressors for 

monitoring purposes.  Training personnel have been anecdotally reported to avoid tern nests in 

these lanes despite the lack of a requirement to do so (U.S. Navy 2009e).  In addition, many of 

the training activities at SSTC-N Beach entail amphibious activities that may occur at adequate 

distance from the tern nesting activity to reduce the associated disturbance to a level acceptable 

by many least terns. 

 

Least terns nesting at SSTC-N Beach also appear to respond to cumulative training disturbances 

by nesting more frequently on the portions of the training lanes that are subject to lower levels of 

disturbance (Table 10, Figure 7).  From 2005 to 2009, the average nest density of 11.2 tern nests 

per ha (4.5 tern nests per acre) in the northern 7 beach lanes used for training during the breeding 

season (i.e., Yellow 1 to Blue 1) was lower than the average nest density of 31.1 tern nests per ha 

(12.6 tern nests per ac) observed in the southern 3 beach lanes that were not used for training 

during the breeding season (i.e., Blue 2, Orange 1, and Orange 2) (Figure 7) (Appendix E). 
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The lowest densities of terns at the SSTC-N Beach occur within beach lanes Green 1, Green 2, 

and Blue 1, where larger training activities are prioritized, and beach topography has been 

modified to discourage nesting, and at Yellow 1, which hosts a small beach and is frequently 

used for physical fitness training (Figure 7).  The projected 23 percent increase in training 

exercises (Table 16) is likely to increase the training footprint in the area, thereby by reducing 

the suitability of the site for nesting and increasing the potential for injury or death of least terns. 

Based on the lane-by-lane assessment of baseline and proposed training activities given above, 

the increase in training footprint is not expected to be extensive since most beach lanes will 

continue to support the same types of training activities as they have in the past and the number 

of activities conducted during the breeding season will not increase significantly in most beach 

lanes (Table 17). 

 

The observed distribution and abundance of least terns across the SSTC-N Beach is consistent 

with observations elsewhere that show least terns can occur at relatively high numbers and 

densities adjacent to heavy use areas at small sites that are predictably free from regular foot, 

vehicle, and dog traffic (e.g. Venice Beach, Huntington Beach, Lindberg Field; CDFG 2008).  

The lower density observed within the most frequently used areas at SSTC-N is consistent with 

the lack of least tern nesting observed on recreational beaches (Service 2006), which are likely to 

have unpredictable and intensive human presence.  For example, terns do not currently nest 

within the action area on the City of Coronado Beach, Silver Strand State Beach, or the SSTC-S 

Beach, which host more extensive human recreation activities and a higher frequency of 

potential disturbances than the SSTC-N or Delta Beaches.  If future training use at SSTC-N 

Beach increases the frequency of potential disturbance to the level observed in the most 

frequently used beach lanes, Silver Strand State Beach, or the City of Coronado Beach, tern 

density throughout SSTC-N Beach might decrease to the 0 to 5 nest per ha (0 to 2 nests per acre) 

observed in these high use areas.  However, disturbance from level of training activity proposed 

throughout SSTC-N Beach is not expected to approach the level of disturbance observed in the 

most frequently used beach lanes, or at the nearby recreational beaches (Table 16, Table 17). 

 

Based on the anticipated frequency of training events and proposed prioritized lane scheduling in 

beach lanes that support fewer tern nests, training patterns and the resulting disturbance footprint 

is expected to remain similar to baseline conditions, with some exceptions, including a small 

number of activities that may occur in new locations (e.g., vehicle patrol in Yellow 2, Green 1, 

Green 2 and introduction of limited activities in Blue 2, Orange 1, and Orange 2).  The most 

intensive training activities are expected to occur primarily in the beach lanes that have 

supported intensive activities in the recent past (Green 1, Green 2 and Blue 1), due to the Navy’s 

proposed scheduling priorities.  In addition, there remains uncertainty about when any increases 

in training use will be observed, since troops are currently deployed overseas far from these 

training areas. 

 

If intensive training activities are underway on the SSTC-N Beach when least terns arrive in 

April, we anticipate that the terns will respond to the disturbance present on site and will initiate 

most nests away from areas that are repeatedly disturbed.  Least terns that nest within the 

training footprint may suffer nest failure as a result of training activities and are likely to re-nest 
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at adjacent less disturbed sites on the SSTC-N Beach or Delta Beaches, or disperse to other sites 

within the San Diego Bay area (e.g. Salt Works, D Street Fill). We anticipate that least tern 

numbers and nest density will decline over time in areas that are subjected to repeated 

disturbances associated with increased training frequency.  The numbers and density of least 

terns in adjacent less disturbed habitat is likely to increase as terns re-nest in these areas.  Over 

time, we anticipate that least tern distribution will mirror the activity patterns on the beach, and 

that terns will continue to nest on the beach predominantly on the portions of the beach where 

less training and other human activities occur.  Under the proposed action, few training exercises 

are expected in the southern 3 beach lanes at SSTC-N; consequently, we expect these lanes to 

support a higher proportion of the least tern nests on the SSTC-N Beach. 

 

We expect the number of least tern nests to decline in beach lanes Yellow 2, Green 1, and Green 

2, due to the anticipated increase in training frequency and the introduction of Vehicle Patrol 

training exercises.  Vehicle Patrol exercises will entail vehicle travel across the beach in lanes 

Yellow 1, Yellow 2, Green 1, and Green 2 and could occur approximately 14 times total, or 3 to 

4 times in each lane, per breeding season.  The scope of the activity is likely to result in an 

increase in the number of eggs and chicks that are crushed each year during training events.  

Increased foot traffic may also disturb terns and cause them to relocate to less disturbed portions 

of the SSTC-N Beach.  The Navy’s proposal to limit the Vehicle Patrol exercises to the beach 

lanes that typically have fewer nests during the breeding season (i.e. Yellow 2, Green 1, and 

Green 2) will reduce the likelihood of injury or mortality to eggs, chicks, and adults associated 

with the activity. 

 

Beach lanes Red 1 and Red 2 are likely to experience an increase primarily in the frequency of 

training-related foot traffic that extends beyond the beach crest and into the nesting area.  Under 

baseline conditions between 2005 to 2009, an average of 243 least tern nests (ranging from 117-

317) were established in beach lanes Red 1 and Red 2 (Table 10).  Increased foot traffic in these 

beach lanes is likely to result in an increase in the number of eggs and chicks that are crushed 

each year during training events.  Nest failure or disturbance from increased foot traffic may 

cause least terns to relocate to less disturbed portions of the beach.  Overall, we anticipate that 

the increase in foot traffic in beach lanes Red 1 and Red 2 is likely to result in a reduction in the 

number of least tern nests observed in these lanes.  Under baseline conditions, however, beach 

lane Red 1 is subject to a relatively high frequency of foot traffic (Group 1) activities, yet 

supports many least tern nests (Table 10, Figure 7).  This pattern may continue, particularly if 

foot traffic activities occur repeatedly within the same area that is utilized for these activities 

under baseline conditions. 

 

The most significant potential effect of the proposed action on the least tern is from future human 

activities within the southern 3 beach lanes that under baseline conditions from 2005 to 2009 

have been marked and avoided during the breeding season (i.e., Blue 2, Orange 1 and Orange 2).  

This area currently provides a relatively consistent disturbance-free site to encourage nesting 

away from the most desired training areas.  Under the proposed action, the current nest area 

marking techniques (flexistakes around the perimeter of the lane) will no longer be used.  

Instead, the Navy will mark only the eastern edge of these lanes to deter pedestrians that enter 
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the area from Highway 75 and mark the boundary between the SSTC-N Beach and Silver Strand 

State Beach by installing improved signage, a temporary barrier, and a guard shack equipped 

with a camera.  The proposed boundary marking measures are expected to provide some level of 

deterrence to would-be recreational users; however, the absence of visible delineation around the 

nesting area may allow for increased foot and vehicle traffic into the nesting area if people travel 

onto the SSTC-N Beach or if linear vehicle or foot exercises stray above the crest into the 

nesting area. Even with perimeter signage, human intrusion unrelated to training has occurred 

within the southern 3 beach lanes and resulted in losses of up to 7 eggs/chicks (up to 4 nests) per 

year since 1999 (Table 12).  We expect that such losses are likely to continue and may increase 

in the absence of markers delineating the southern 3 beach lanes and without intensified security 

to protect nesting sites. Depending on the effectiveness of markers in reducing non-training uses, 

and the effectiveness of beach lane scheduling, the southern 3 beach lanes may continue to be 

relatively undisturbed.  However, the ability to facilitate and enforce avoidance where possible 

and appropriate (e.g., recreational activity, as well as physical fitness training and linear vehicle 

travel supporting in-water activities) will be reduced by the absence of perimeter markers around 

the nesting area.  Without any delineation of the nesting areas, loss of eggs and chicks, which 

might be avoidable with clear delineation of the area as a nesting area, is more likely to occur 

during linear terrestrial activities including running exercises and logistical/support vehicle use. 

 

Least terns often re-nest at the same sites year after year (Atwood and Massey 1988).  From 2005 

to 2009, the Navy trained in beach lanes Yellow 1 to Blue 1 (i.e., the northern 7 beach lanes) 

without marking or avoiding least tern nests, and many least terns have continued to nest in these 

beach lanes.  The combined total number of nests that occurred in the northern 7 training beach 

lanes averaged 398 nests per year from 2005 to 2009, and the density of nests averaged 11.2 

nests per ha (4.5 nests per ac)(Appendix E).  Since the types of training activities conducted 

under the proposed action will be similar to those conducted under baseline conditions, we 

anticipate that least terns will continue to nest in beach lanes Yellow 1 to Blue 1 in spite of the 

increased disturbance and possible nest loss resulting from increased frequency of military 

training operations. 

 

Likewise, we anticipate that least terns will continue to nest in the southern 3 beach lanes despite 

increased human activities associated with recreational uses and introduction of infrequent 

training activities into these lanes.  The frequency of training is likely to remain low in the 

southern 3 beach lanes when compared to adjacent training lanes.  Expansion of training into 

these lanes to resolve scheduling conflicts does not appear imminent, since troops are currently 

deployed overseas and training in desert areas, and the current training at SSTC is not even at 

“baseline” levels.  Rather, in the near term, it is likely that infrequent training will only occur in 

these lanes to meet needs for training realism.  Even when training returns to “baseline” levels 

and increases to meet future training needs, we expect relatively few activities to be necessary in 

the southern 3 beach lanes.  Based on the lower expected frequency of training in these lanes and 

the fact that least terns have continued to nest in the northern 7 beach lanes despite training, least 

terns can be expected to continue to nest in high numbers (e.g. hundreds of nests) within the 

southern 3 beach lanes, Blue 2, Orange 1, and Orange 2. 
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It is likely that damage or destruction of nests, eggs, and chicks will continue to occur during 

training exercises, since the cryptic nests are not marked for avoidance, and nests are likely to be 

initiated within active training lanes.  Nests, eggs, and chicks may be injured or killed as a result 

of foot or vehicle traffic at or around active least tern nests.  In the absence of empirical 

information regarding the potential for nest loss, we had previously exempted the loss of all least 

tern nests initiated within training lanes (FWS-SDG-3452.3).  Since that time, the Navy has 

collected information regarding the actual loss of eggs and chicks that has occurred in beach 

lanes that support training activities during the breeding season.   Prior to 2005, relatively few 

instances of egg or chick death or injury were observed on the SSTC-N Beach, primarily due to 

the Navy’s successful avoidance of tern nests (Table 10).  Between 2005 to 2009, when training 

activities were unconstrained and least tern nests were not marked for avoidance on beach lanes 

Yellow 1 to Blue 1, 23 to 45 least tern eggs/chicks (equal to12 to 22 nests assuming each nest 

produces approximately 2 eggs/chicks) were observed to be destroyed from training activities 

each year (primarily in Red 1) (Table 12).  This represents 2.5 to 6.5 percent (average 4.5 

percent) of the total eggs/chicks observed in the active training lanes each year during this time 

period (Table 12), which is much lower than the 100 percent take exempted in the past (FWS-

SDG-3452.3). 

 

Because of the uncertainties regarding the future least tern nest distribution, and location and 

timing of training activities during the breeding season, we cannot determine the exact number of 

tern eggs and chicks that will be crushed, injured, or killed, by future training activities.  

However, we anticipate that the number of tern eggs/chicks injured or killed as a result of 

training activities will increase as a result anticipated terrestrial training activity at SSTC-N 

Beach and the potential for a limited number of activities to occur in beach lanes Blue 2, Orange 

1, and Orange 2.  We also anticipate that the number of tern eggs/chicks injured or killed will 

remain low relative to the number of terns nesting on the SSTC-N Beach. 

 

The Navy developed several models, described in the BA, to assess future impacts to terns from 

training activities.  The Navy’s models used anticipated training frequencies at the SSTC-N 

Beach (Table 1, Table 17) combined with the terrestrial activity footprint information (Appendix 

A) to generate a coarse estimate of the number of least tern nests (given 2006 baseline 

distribution) that would likely lie within the operational footprint over an entire breeding season.  

A general explanation of the models is included within the Navy’s BA; however, the actual 

models were not provided during consultation.  We have considered the Navy models, the level 

of incidental take observed under the current level of training, and the anticipated changes in 

training frequency and location to develop projections regarding the number of least tern eggs 

and chicks that we anticipate will crushed, injured, or killed as training increases. 

 

The Navy’s model originally estimated that 269 least tern nests (538 eggs/chicks) could lie 

within the footprint of all future training activities conducted at SSTC-N Beach during the 4-

month peak breeding season (DoN 2008).  However, when modified to account for temporal 

changes in nest presence and training activities during the breeding season, the Navy’s model 

estimated that 88 tern nests (166 eggs/chicks) per year would be injured or killed under 



Captain Yancy Lindsey (FWS-SDG-08B0503-09F0517) 

 

105

“baseline” levels of training, and that 105 nests (210 eggs/chicks) per year would be injured or 

killed under future increased levels of training. 

 

The “baseline” level of incidental take predicted by the Navy’s models, even after refinement to 

account for temporal changes in nest presence and training activities, is far higher than the level 

of incidental take that has been observed under current levels of training.  For example, the 

observed level of injury or death of eggs/chicks in 2006 was 14 eggs/chicks (i.e., 7 nests), which 

is far lower the loss of 166 eggs/chicks (88 nests) predicted by the model under “baseline” levels 

of training.  Based on this comparison of modeled and actual loss in 2006, the Navy’s model 

appears to considerably overestimate the likely levels of incidental take.  However, the model is 

using expected “baseline” training data, which may not reflect the current level of training at 

SSTC. 

 

Under the current level of training, a maximum of 6.5 percent of the eggs/chicks in northern 7 

beach lanes were injured or killed by training activities from 2005 to 2009 (Table 12), when 

training was avoided in southern 3 beach lanes during the breeding season.  The Navy’s models 

indicated that nest loss will increase from the predicted “baseline” of 88 nests/year to 105 

nests/year (i.e., 19 percent) due to increases in training activity.  Applying the model’s predicted 

19 percent increase to the maximum observed loss of 6.5 percent of the eggs/chicks affected by 

existing training, we estimate that up to 8 percent of the eggs/chicks at the SSTC-N Beach could 

be killed or injured each year due to increased training activities.  The estimated loss of up to 8 

percent of the eggs/chicks at SSTC-N does not take into account the difference, which is 

unknown, between the current level of training activity, and the level of activity indentified as 

“baseline” in the BA.  As training levels increase and approach the “baseline” identified in the 

BA, re-assessment of the anticipated levels of incidental take may be required. 

 

The Navy proposes to continue its successful practice of moving least tern nests (eggs) small 

distances to safer locations when they are initiated in high risk training areas (e.g., in the Blue 1 

Demo Pit, Beach Crossing Lanes)..  Since 1999, between 0 and 15 eggs have been moved each 

year (39 eggs total) (Table 12), and most of these successfully hatched.  Due to the proposed 

increases in training activities (including vehicle travel in the southern 3 beach lanes), we 

anticipate that more nests may require location, and up to 10 tern nests (20 eggs) will be moved 

small distances to safer locations at SSTC-N Beach. 

 

The Navy has proposed to actively discourage tern nesting at SSTC-S Beach by destroying nest 

scrapes and removing any least tern eggs that are laid.  Based on the estimated 34 percent 

increase in training activities anticipated at SSTC-S Beach (Table 18), we believe that the 

likelihood of least tern nesting will diminish as training increases, and this is not a measure we 

recommend or authorize to minimize impacts to the least tern.  Should least terns attempt to nest 

in this area, the potential for incidental take of nests and chicks from training activities can be 

addressed by amendment to this biological opinion. 

 

Beyond the direct impact to individual nests, eggs, and chicks described above, the proposed 

action could result in a change in the least tern distribution within the action area.  For example, 
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it is possible that the relative distribution of least tern nests may increase at North Delta Beach 

and South Delta Beach as disturbance at SSTC-N Beach increases; however, habitat conditions 

at the Delta Beach sites appear less favorable to those of the oceanfront beach, given the shift in 

least tern distribution to favor the SSTC-N Beach in recent years (Table 11).  The future status of 

South Delta Beach may also be affected by remediation needs, since this site is a Munitions 

Response Program site contaminated with an unknown level of historical munitions, and it may 

require future cleanup.  We anticipate that without enhancement, least terns will continue to 

favor the oceanfront beaches at SSTC-N over the Delta Beaches. 

 

The Navy proposes to develop and implement a Long Term Habitat Enhancement Plan, which is 

expected to improve the nesting conditions for terns in select areas of SSTC-N, Delta Beaches, 

and SSTC-S.  Improving nesting conditions in selected areas at SSTC will provide additional 

nesting habitat and may allow terns to relocate within the action area if they are displaced by 

training activities.  Habitat enhancement will include removal of non-native plants followed by 

revegetation with native plant species.  The Long Term Habitat Enhancement Plan will include 

measures to ensure that any terns using sandy beach areas upon removal of non-native vegetation 

are not subsequently disturbed or harmed during restoration or site maintenance activities if they 

occur during the breeding season.  These measures may include: coordination with tern/plover 

monitors, passive irrigation systems, timing planting, and maintenance to reduce conflict. 

 

Predator management activities will continue to provide some benefit to terns on the Silver 

Strand on SSTC-S, STTC-N, and NASNI beaches.  However, the effectiveness of predator 

management is likely to continue to be reduced by vandalism to traps and ME’s and the inability 

to stop predation by the gull-billed tern. 

 

At SSTC-N Beach, we expect a change in the distribution of least tern nesting activity with a 

smaller proportion of the SSTC-N Beach tern nests initiated in the northern 7 lanes, a greater 

proportion initiated in the southern 3 beach lanes (Blue 2, Orange 1, and Orange 2) and overall, a 

reduction in the number of nests initiated on the SSTC-N Beach.  Management of these beach 

lanes in a manner that minimizes impacts (e.g., proposed scheduling of activities preferentially in 

beach lanes with fewer least tern nests) will continue to be important to the least tern.  Based on 

the types and frequencies of training activities proposed, we do not expect the proposed change 

in the training footprint or frequency to significantly change the overall use of the SSTC-N 

Beach for nesting by the least tern.  Thus, though shifts may occur in the distribution of nests, we 

expect the average density of nests across the beach as a whole to remain similar to that observed 

under baseline conditions between 2005 and 2009 [i.e., between 11 and 21.1 nests per ha (4.4 

and 8.5 nests per ac) (Appendix E, Table E.1)].  The number of least tern nests initiated across all 

beach lanes each year under baseline conditions between 2005 and 2009 at SSTC-N Beach 

represented between 7 and 13.6 percent of the total U.S. rangewide least tern nests, averaging 

11.3 percent of the rangewide nest number (Appendix E, Table E.2).  Under the proposed action, 

we expect SSTC-N Beach to continue to support least tern nesting activity within this range.  We 

recognize, however, that any future assessment of changes in the size and distribution of tern 

colony at SSTC-N must take into account gull-billed tern depredation and other factors that 

could affect the colony but are unrelated to training. 
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Effects on Night Roosting  

 

Least tern night roosts in the action area have not been extensively studied, but a night roost has 

been observed in the southern 3 beach lanes at SSTC-N Beach (i.e., Blue 2, Orange 1 and 

Orange 2) and in area near the mudflats at Delta Beach North and South.  The roosting site shifts 

within the 3 southern beach lanes (DoN 2009a, Brian Bonesteel 2009).  Nightime training 

activities could disturb roosting terns and result in mortality of individual adults.  Least terns that 

are disturbed, particularly if headlights are approaching them, are likely to flush and fly 

erratically, sometimes towards the light (Brian Bonesteel 2009)  Least terns that do flush and fly 

from the night roost will face increased exposure to nocturnal predators, such as burrowing owls 

(Athene cunicularia).  If vehicles are driven through the night roost without headlights, the 

roosting terns may not flush in time to escape being run over.  If the night roost is repeatedly 

disrupted by nighttime training activities, especially if lighting is used, least terns may 

discontinue roosting in the 3 southern beach lanes. 

 

Only infrequent training activity is anticipated in the southern 3 beach lanes.  The frequency of 

nighttime and daytime activities is not provided, so the likelihood of nighttime activity within 

this beach lane is unknown, but it is considered unlikely to occur on a regular basis.  We 

anticipate, in most cases, nighttime training will cause roosting least terns to shift slightly and on 

rare occasions cause terns to fly to the roosting site near the mudflats at Delta Beach North and 

South.  Due to the likely infrequency of nighttime training within the southern 3 beach lanes at 

SSTC-N Beach, we anticipate that terns will continue roosting in these lanes and that one adult 

least tern per year may be injured or killed as a result of nighttime training activities. 

 

Effects on Foraging 

 

Increases in training activities, including boating and helicopter activities, are proposed in or 

over waters that are foraging areas for least terns.  The proposed increases in training frequency 

are expected to increase the level of human disturbance in foraging habitat within the action area, 

primarily in the nearshore ocean waters in the SSTC-N, SSTC-S, and NASNI boat lanes, but also 

in San Diego Bay.  Least terns may respond by avoiding the areas of disturbance, and since some 

of the in-water training areas are adjacent to least tern nesting colonies, disturbance may result in 

deterrence of least terns from foraging in habitat that is closest to the nesting colonies. 

 

Increases in disturbance to foraging areas in San Diego Bay are potentially more significant than 

in the ocean waters, since habitat within San Diego Bay is more limited than ocean foraging 

habitat and may provide resources not available in the ocean during years with less food supply 

(Service 2006f).  Based on examination of the various proposed training activities, it appears that 

most training in San Diego Bay will entail transit of vessels between berths at NAB and 

nearshore ocean training areas in the SSTC-N, SSTC-S, and NASNI Boat Lanes.  Helicopter 

transit between NASNINAB and SSTC-S will also increase the potential for localized 

disturbance within the San Diego Bay foraging areas.  In addition, other limited training in San 

Diego Bay will usually include only a small number of boat or aircraft (e.g., no battalion sized 

landings). 
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Generally, increased disturbances associated with boating can displace waterbird access to 

feeding areas and may result in subsequent loss of production of young (Conservation 

Committee Report 1978, Huffman 1999, Manning 2002).  Increased boating activity, particularly 

high speed boating, can reduce foraging by least terns.  ).  Birds that forage slowly or 

ineffectively, such as fledglings, may not be able build the requisite fat reserves that are 

especially important to successfully make their upcoming migratory journey (Lafferty 2001).  As 

such, survivorship of first-year least terns (i.e., recruits) could be affected by increased 

disturbances within foraging areas, especially in years when the food base is low. 

 

The Navy (2003) found that least terns tended to forage in areas with relatively less boating 

activity.  Bailey (1995) suggests that heavy boating activity in an estuary near Alameda Naval 

Air Station dissuades least terns from foraging in suitable habitat at this location.  Though the 

least terns that are displaced from highly disturbed foraging habitat may fly to other areas to 

forage, resulting increases in the number of flights or flight times can result in energy 

inefficiencies.  Energy inefficiencies can result in reduced productivity and fitness (Manning 

2002. 

 

Air traffic (i.e., helicopter sorties) over least tern foraging areas will also increase with 

implementation of the proposed action.  Helicopter noise and air turbulence is likely to result in 

temporary displacement of foraging least terns.  We expect that least terns will avoid helicopters 

that are training over the water, and the potential for air strike from increased helicopter activity 

to be low. 

 

The level of activity and associated disturbance within bay and nearshore ocean waters of the 

action area is expected to increase over baseline conditions; however, activities within the 

nearshore bay and ocean waters are distributed between numerous sites throughout a large area, 

as are the foraging resources for the least tern.  The level of increased activity at any particular 

location throughout the action area is unknown.  We expect that temporary disturbances may 

result in displacement of terns, but we also expect that adequate resources will be available in the 

adjacent nearshore waters of the action area.   If the boating and air traffic disturbance levels 

increase to an unknown threshold, they could result in a reduction in the foraging success of 

terns, negatively affect the fitness or reproductive success of some least terns within the colony 

by reducing clutch sizes, lowering chick weights, and increasing levels of egg abandonment and 

non-predator chick mortality (Atwood and Kelly 1984, Massey 1988, Massey et al. 1992).  Due 

to the widely dispersed, temporary and intermittent nature of marine training events, we consider 

such effects to least tern possible, but unlikely. 

 

Underwater demolition training could temporarily disturb, injure, or kill terns that may be 

foraging in the water near the planned training event.  However, the Navy proposes to time 

sequential charges in a manner that minimizes the potential for impacts to diving birds, and to 

conduct underwater demolition activities only after pre-exercise surveys have assured that diving 

seabirds are not within the training area.  It is possible that terns could be overlooked during pre-

exercise surveys due to their small size and the large area that will require survey prior to each 

exercise.  However, terns forage by quickly diving onto and removing prey from the water 
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surface.  Based on the proposed minimization measures and least tern’s foraging behavior, 

underwater demolition training is not expected to cause any measurable impact to the tern. 

 

Effect on Recovery 

 

The most recent least tern recovery plan was published in 1985 (Service 1985).  Since 

completion of the recovery plan, new information about the least tern’s distribution, numbers, 

population dynamics and threats to the species have been identified and discussed in the 

Service’s 5-year review of the least tern’s status.  The Least Tern 5-Year Review recommends 

that the least tern be downlisted to threatened status based on recovery efforts (e.g., reduction in 

threats through management of nest sites) and increases in the species abundance from 600 pairs 

in 1973 to roughly 7,100 pairs in 2005 (Service 2006a).  The management actions carried out for 

least terns on military lands in southern California, including the intensive management at SSTC-

N and Delta Beaches, has contributed greatly to the improved status of the least tern.  The 

Service’s 5-year review recognizes the importance of maintaining management actions at least 

tern nest sites to effect recovery of the species. 

 

Future increases in training are expected to increase disturbance to least terns and their habitat 

within the action area and result in additional loss of eggs, chicks, and adults.  However, the 

Navy will continue to minimize the effects of their training activities on least terns (e.g., 

prioritization of training activities in lanes with fewer nests) and to actively manage least tern 

nesting sites within the action area. (e.g., predator management, site preparation, and 

monitoring).  With implementation of these actions, the SSTC-N Beach and the Delta Beaches 

will continue to support abundant least tern nesting activity and thereby continue to make a 

substantial contribution to the recovery of the species. 

 

Western Snowy Plover 

 

The effect of future training on the snowy plover depends primarily on the footprint, timing, and 

frequency of training events.  Although generalities regarding training are known, the exact 

number, timing, and location of future training events is unavailable.  Likewise, baseline 

distribution of western snowy plover nests is known, but future distribution may shift in response 

to reproductive failures or changes in topography or disturbance. 

 

The proposed action will increase military training activities and associated disturbance on a 

total of approximately 97.33 ha (240.54 ac) of action area beaches [51.92 ha (128.29 ac) at 

SSTC-N, 18.34 ha (45.35 ac) at SSTC-S, and 27.07 ha (66.9 ac) at NASNI].  This will 

incrementally reduce the suitability of this habitat to support snowy plovers.  The area that is 

included within the southern three beach lanes at SSTC-N, Blue 2, Orange 1, and Orange 2 (i.e., 

16.44 ha or 40.63 ac) is of particular concern, since this area is not disturbed during the breeding 

season under baseline conditions and provides a refuge for male plovers and their broods once 

they leave the protection of the nest. 
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Effects on Nesting 

 

Increased human and dog activity, and associated disturbance on the action area beaches, is 

likely to affect the breeding activity of plovers and the location of plover nests.  Plover nests 

occur within active training lanes at SSTC-N, where they will experience more frequent 

exposure to foot and vehicle traffic as training activities increase.  Plovers also nest at SSTC-S 

and NASNI under the flight path used by military helicopters, where they will be more 

frequently exposed to noise and rotor wash.  Plovers nesting at SSTC-N and SSTC-S are also 

likely to be disturbed by the introduction of military working dogs, as discussed above for the 

tern. 

 

Under baseline conditions, the frequent presence of recreational dogs at SSTC-S Beach likely 

contributes to the lower overall nesting use by plovers at this beach.  The introduction of military 

dogs may further reduce the plover use of SSTC-S Beach; however, if appropriately managed, 

the presence of leashed working dogs may result in a lower degree of impact than detected in 

previous studies (e.g., Burger et al. 2007) of less controlled situations involving dogs. 

 

Military dogs will remain on a 3m (10 ft) leash to reduce the possibility that they will chase 

plovers; however, plovers are still likely to respond to the presence of dogs on the beach. 

Handlers with dogs will enter/exit the SSTC-N Beach only at beach lane Yellow 1, which is 

more intensively used, supports little potential habitat, and does not currently support nesting 

snowy plovers.  Dogs will usually remain in transit, running, and on the hard pack; however, 

some use of the soft packed sand on the sand road or near the beach crest may occur.  Plovers 

that are foraging or nesting near the beach crest, sand road, or near the demo pit, may observe or 

encounter dogs and react to their presence.  Since dogs will be on-leash and in transit parallel to 

the shore, they will present less of a threat to nesting birds than they might if they were running 

in a freer more erratic fashion.  Whether plovers at SSTC-N Beach will acclimate to the presence 

of military working dogs as they appear to have acclimated to some other types of disturbances 

at this beach remains unknown.  Dogs may respond to the presence of birds on the beach by 

chasing birds, causing further disturbance, however the potential for chasing behavior may be 

limited by the wild animal avoidance training that the dogs will receive prior to exercising at 

SSTC Beach.  The high number (i.e. hundreds) of birds present at the SSTC-N Beach during the 

breeding season, including terns and plovers, is likely to present a potential distraction to the 

dogs that are exercising.  Dogs that are proposed to be exercised at SSTC-N and SSTC-S 

Beaches will, however, be trained to avoid wild animals, which may limit the response of the 

dogs to plovers and terns on the beach. 

 

SSTC-S Beach experiences a significant level of recreational trespass, including off leash dog 

walking, under baseline conditions.  Introduction of the exercise activities for up to 10 Military 

Working Dogs may, however, substantially increase the amount of canine activity at SSTC-S 

Beach and disrupt plover foraging and breeding activities.  As stated above, the Navy will 

conduct a study to assess the effects of military working dogs on plovers that will be used to 

develop additional conservation measures, if necessary. 
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Plovers will be less likely to initiate nests in areas that experience significant increases in 

disturbance during the breeding season.  For example, plovers currently nest at SSTC-S on the 

beach that is likely to experience an increase in foot and vehicle traffic as part of Amphibious 

Assault exercises, and will also experience an increase in helicopter traffic as helicopters travel 

from the ocean to SSTC-S Inland area.  As frequency of training activity increases, we expect the 

likelihood of plover nest establishment in this area to diminish.   Plovers may respond to 

increased activity by seeking alternative, less disturbed nest sites, potentially within the marked 

boundaries of the adjacent Silver Strand State Beach nesting area, the southern 3 beach lanes at 

SSTC-N, or more distant locations.  Some plovers are, however, likely to continue to use SSTC-

S Beach, since it will remain less disturbed than adjacent recreational beaches, even with the 

increased helicopter traffic, vehicle patrols and presence of dogs. 

 

We anticipate that plovers will respond to increased activities in some parts of the beach by 

relocating and that the number of plover nests, over time, will increase in parts of the action area 

that receive less disturbance primarily within beach lanes Blue 2, Orange 1, and Orange 2, 

protected areas at NASNI Beach, and Delta Beaches.  The presence of increasing numbers of 

least terns in these areas is also anticipated, as outlined above.  High tern density may reduce the 

suitability of some area(s) for plover use, since plovers usually nest in association with terns, but 

outside of higher tern density nesting areas.  This pattern has not been observed at the southern 3 

lanes of SSTC-N Beach (i.e., plovers continue to nest predominantly in the southern 3 beach 

lanes despite higher tern density), however, so plovers may nest in high density tern colonies in 

the absence of other nearby undisturbed habitat. 

 

The proposed increase in training activities is likely to result in an increase in the number of 

plover adults, chicks, or eggs that are killed or injured during training activities, particularly if 

the number of simultaneous nests exceeds 22, since avoidance measures (i.e., marking and 

buffering) will be implemented only for 22 concurrent nests.  From 2005 to 2009, the maximum 

concurrent active plover nests at SSTC-N and SSTC -S Beaches ranged from 12 to 22 nests 

(Table 14).  Therefore the proposed avoidance of up to 22 concurrent nests is likely to result in 

the continued protection of most of the plover nests at SSTC-N and SSTC -S Beaches, though 

plover chicks and adults will be at increased risk once they depart from their nests since more 

training activities will be occurring on the beaches. 

 

Plover chicks often move extensively across the beach with the adult male parent (Fancher 

2003), and the adult male parent is likely to lead the chicks to an area of reduced disturbance. 

Under current conditions, an area of reduced disturbance is provided by the marked buffers 

surrounding nests and the marking and avoidance of the southern 3 beach lanes at SSTC-N. In 

these areas chicks and adults are less likely to be crushed as they move across the beach.  

Limitations on the number of nests buffered and marked and introduction of training activities 

into the southern 3 beach lanes is likely to reduce the amount of available undisturbed area for 

movement across the beach.  It is likely that the survivorship of plover chicks at SSTC will 

decrease as the frequency of training increases, particularly if no undisturbed area is available.  

Ruhlen et al. 2003, reported evidence of reduced snowy plover chick survival on recreational 

beaches during periods of peak human use. 
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The lack of a proposal to continue to mark the southern 3 beach lanes (when training is not 

occurring) to facilitate avoidance may also result in increased unscheduled or unauthorized uses, 

resulting in additional disturbance and impacts to adults, eggs and chicks.  However, based on 

the Navy’s commitment to use beach scheduling procedures to bias activities with heavier beach 

use towards beach lanes with fewer nests when it does not impact the realism of training or 

training needs, the southern 3 beach lanes are likely to remain less disturbed by training activities 

than the northern 7 beach lanes. 

 

Under baseline conditions, up to one plover chick per year has been documented to be killed by 

training, with no documented plover death or injury during most years.  In light of the proposed 

increase in training and changes in conservation measures, we anticipate that 1 active nest, 

including up to 3 eggs or 3 recently hatched chicks, and an additional 5 chicks (i.e., already 

mobile and out of the nest) per year could be killed or injured due to  training activities at the 

SSTC-N and SSTC-S Beaches. 

 

The Navy proposes to develop and implement a Long Term Habitat Enhancement Plan that is 

expected to improve the nesting conditions for terns and plovers in select areas of SSTC-N, Delta 

Beaches, and SSTC-S.  Improving nesting conditions in selected areas at SSTC will provide 

additional nesting habitat and may allow plovers to relocate within the action area if they are 

displaced by training activities.  Habitat enhancement will include removal of non-native plants 

followed by revegetation with native plant species.  The Long Term Habitat Enhancement Plan 

will include measures to ensure that any plovers using sandy beach areas upon removal of non-

native vegetation are not subsequently disturbed or harmed during restoration or site 

maintenance activities if they occur during the breeding season..  These measures may include: 

coordination with tern/plover monitors, passive irrigation systems, timing planting and 

maintenance to reduce conflict. 

 

Predator management activities will continue to provide some benefit to plovers on the Silver 

Strand on SSTC-S, STTC-N, and NASNI beaches.  However, the effectiveness of predator 

management is likely to continue to be reduced by vandalism to traps and ME’s and the inability 

to stop predation by the gull-billed tern. 

 

Overall, we expect plovers to continue to nest within the action area on the Silver Strand on 

SSTC-S, STTC-N, and NASNI beaches.  We anticipate that nest numbers may decline at SSTC, 

but that the SSTC beaches will continue to support, as estimated using maximum active nest 

numbers, an average of 18 plover pairs (range of 11 to 22) over a 5-year period.  We also 

anticipate that NASNI will continue to support an average of 10 plover pairs (range of 7 to 14) 

over a 5-year period.  If unforeseen impacts to plovers occur as a result of disease, food supply, 

weather, or other unpredictable variables, the number of plovers may change.  Under the 

proposed action, the NASNI Beach is expected to experience a slight increase in the level of 

training use.  The slight increase in disturbance associated with training use is not expected to 

alter the habitat quality for the plover on the NASNI Beach.  We anticipate that the Navy will 

continue to protect and manage adequate snowy plover habitat to support 12 to 13 pairs of 

plovers on NASNI Beach. 
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The Navy proposes to continue its nest relocation program.  Under baseline conditions, few 

plover nests have been moved; however, the proposed increased training may modify plover nest 

placement on the beach and result in more nests that are at risk of crushing or tidal inundation.  

The Navy also proposes to continue to salvage eggs of abandoned nests and release juveniles 

reared from salvaged eggs in an effort to reduce nest losses associated with abandonment.  The 

number of nests that have been abandoned under baseline conditions has been less than one per 

year; however, we anticipate the likelihood of nest abandonment to increase as human and dog 

activity levels on the SSTC-N Beach increases, especially if plover nest numbers exceed 22 and 

some nests are not marked with blue flexistakes and avoided.  Consequently, we anticipate that 

up to three plover nests (nine eggs) will be abandoned each year within the action area and be 

brought into captivity for incubation, rearing, and release onto action area beaches.  Relocating 

nests, incubating eggs and releasing juveniles onto the action area beach, as proposed, are 

expected to minimize the impacts of training that could occur as a result of the proposed action. 

 

Effects on Foraging 

 

Western snowy plovers forage within and around the surf cast beach wrack on the ocean and bay 

front beaches.  Because plover adults and chicks forage on the beach and may transit between 

nests and foraging areas, they are more likely to encounter dogs and terrestrial training activities 

than terns.  Plovers select sites that contain fewer people and dogs than the habitat as a whole.  

Increased disturbance from people and dogs within foraging areas is likely to result in increased 

time spent in vigilance, when plovers are not searching for food.  Studies of piping plovers have 

found that in habitats with few people, plovers can spend 90 percent of their foraging time 

actively searching for prey and feeding, whereas on beaches with many people they may spend 

less than 50 percent of their foraging time in these activities (Burger 1989).  Pets within 50 m 

(164 ft) of piping plovers caused birds to stop feeding 52 percent of the time (Hoopes et al. 

1992).  Although individual disturbances are seemingly inconsequential, the cumulative effect of 

disturbances may result in less foraging time and reduce the fitness or reproduction of plovers.  

We anticipate that the increased training will cause a reduction in the suitability of the SSTC-N 

and SSTC–S Beaches, but that these areas will continue to support plover foraging. 

 

Effects on Wintering 

 

Under baseline conditions in 2008, approximately 7 percent of the Pacific Coast plovers 

documented during winter window surveys occurred within the action area (Table 15).  

Increasing levels of human activity will incrementally reduce the suitability of the action area for 

use by wintering western snowy plovers.  Activities may result in disturbance to plovers and 

cause plovers to interrupt foraging activities or fly from the area.  No avoidance measures are 

included within the proposed action to avoid beach segments identified as roosting areas for 

wintering plovers.  If disturbed by training, however, plovers are likely to move to adjacent, less 

disturbed beach segments within the action area.  Since it is unlikely that the entire beach will be 

used for training at the same time, we presume that adequate undisturbed area would remain 

available to support the winter population. 
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Effect on Recovery 

 

The beaches included in the action area provide important breeding, feeding, and sheltering 

habitat for the western snowy plover and therefore have value to the recovery of this species.  

The action area is in Recovery Unit 6 identified in the WSP recovery plan (Service 2007a).  The 

WSP recovery plan identifies a Management Potential Breeding Number of 65 breeding adults 

for the Silver Strand (including SSTC and SSSB) to help meet the recovery criteria established 

for Unit 6.  From 2005 to 2009, the maximum concurrent active plover nests at SSTC-N and 

SSTC -S Beaches ranged from 11 to 22 nests or 22 to 44 breeding adults (Table 14).  Future 

increases in training are expected to increase disturbance and reduce the suitability of SSTC and 

NASNI Beaches for plover nesting.  An increase in plover mortality (adults, chicks, and eggs) is 

also anticipated.  The anticipated increase in disturbance, increased mortality, and limitations 

placed on plover protection (e.g., introduction of training into southern 3 beach lanes at SSTC-N 

during the plover breeding season, only protect up to 22 plover nests) are in turn expected to 

limit or reduce the recovery potential of the western snowy plover in the action area compared to 

baseline conditions. 

 

Despite the expected increase in training and reduction in protections afforded the plover under 

the proposed action, future Navy management, including: scheduling training in lanes that 

support fewer nests to the extent consistent with training need; predator management; habitat 

enhancement at the Delta Beaches, SSTC-N, and SSTC-S; monitoring; and nest marking and 

buffering will continue to provide a contribution towards the recovery of the western snowy 

plover.  The Navy’s proposal is not expected to preclude recovery of the plover.  However, it is 

expected to reduce the likelihood of future population growth within the action area due to the 

cap placed on nest avoidance (i.e., 22 concurrent nests) and the projected increase in human 

activities.  Thus, the proposed action may necessitate additional conservation efforts within the 

action area or in other parts of Unit 6 to allow for population increases that meet the recovery 

criteria for Unit 6 (Appendix C). 

 

San Diego Fairy Shrimp 

 

The Navy will establish training area boundaries for specific groups of vernal pools at SSTC-S 

Inland.  The Navy proposes to allow foot traffic in and around the vernal pools when all the 

pools in a particular training area are dry.  Foot traffic could include transit, activities that entail 

stealthy movement, parachute drops.  Past surveys in 2000, 2001 and 2003 detected San Diego 

fairy shrimp in 11 of the pools found on site [1.9 ha (4.6 ac)] (Figure 10).  However, no other 

surveys have been completed to date, so the current distribution of San Diego fairy shrimp at 

SSTC-S Inland is uncertain. 

 

Foot traffic, including stealthy movement, parachute drops, or walking, in and around the pools 

may alter the pools and their watersheds, affecting hydrology, water quality, chemistry, or 

salinity, and thereby indirectly affect San Diego fairy shrimp.  Changes in the natural micro-

topography of the vernal pools and their watersheds from foot traffic (e.g., trails) could alter pool 

hydrology by causing a breach, compacting the soil, or increasing sedimentation in the pools.  



Captain Yancy Lindsey (FWS-SDG-08B0503-09F0517) 

 

115

Activities that alter hydrology have the potential to limit the survivability of San Diego fairy 

shrimp (Service 1998).  Foot traffic is also likely to increase the introduction and expansion of 

invasive plant species throughout SSTC-S Inland, including occupied vernal pools.  Invasive 

plants could change the hydrology of occupied pools so that they no longer pond or pond less 

frequently so that fairy shrimp could not complete their life cycle (Marty 2005). 

 

Under baseline conditions, an unpaved road runs through Pool 20, which is occupied by San 

Diego fairy shrimp.  Pool 5, which is also occupied by San Diego fairy shrimp, is at the edge of 

another unpaved road and therefore subject to vehicle traffic.  Limited emergency/security 

vehicle use may occur within these pools which may crush adult San Diego fairy shrimp or cysts 

and may also alter the pools and their watersheds, affecting hydrology, water quality, chemistry, 

or salinity, and thereby indirectly affect San Diego fairy shrimp. 

 

The vernal pools occupied by San Diego fairy shrimp at SSTC-S Inland are interspersed with salt 

marsh vegetation and pools that support brine shrimp (Artemia sp.), which occur in saline waters 

and soils.  San Diego fairy shrimp are “osmoregulators” that maintain constant internal chemical 

concentrations, but cannot tolerate wide extremes in sodium or bicarbonate concentrations so 

they are vulnerable to runoff and watershed quality that alter levels of salts and alkalinity 

(Service 1998).  Foot traffic could directly introduce saline soils or alter watersheds in a way that 

increases salinity in pools, and thereby reduce the viability of the San Diego fairy shrimp in the 

pools. 

 

Foot traffic through occupied pools during dry periods may also crush San Diego fairy shrimp 

cysts within the pools or translocate cysts to drier, upland habitats thereby reducing their 

viability.  Several of the smaller vernal pools occupied by San Diego fairy shrimp are located 

adjacent to a roadway, and these pools are more likely to suffer impacts from the proposed 

activities given their small size, location near the road, and nearby vegetation that might provide 

an attractive hiding place during military maneuvers in the area. 

 

Approximately 268 training activities could occur when the pools are dry (Table 18).  While the 

amount of foot traffic from these activities that will occur is uncertain, the Navy estimated that 

between 12 and 116 people might enter the vernal pools each year (BA).  For most activities 

people will be walking through the area, but for some activities people could be moving on their 

knees or bellies or dropping in by parachute.  The impact of the foot traffic on San Diego fairy 

shrimp will depend on the intensity and frequency of training exercises within individual vernal 

pools, but this information is not available.  Thus, the Navy proposes to minimize the potential 

impacts to fairy shrimp by limiting training to time periods when the pools are dry as determined 

by a Navy Botanist or Wildlife Biologist.  Under dry conditions, cysts will be less susceptible to 

crushing and translocation, since soils in the pools will be more stable and less susceptible to 

compaction or adhering to the boots of trainees than during wet conditions.  However, training 

could still occur during the rainy season, and it is unclear how dry conditions will be determined 

(i.e., what threshold pool soil moisture will be used and how it will be measured).  In addition, 

the number of dry pools at any given time will vary depending on the amount of rainfall with the 

larger pools staying wet longer in wet years and smaller pools staying wet longer in dry years.  
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For our analysis, we assumed that training will not be allowed in a training area if any one pool 

in the training area is wet. 

 

The Navy also proposes to continue invasive species identification and control programs at 

SSTC-S as part of the INRMP for this area.  This measure is expected to reduce the indirect 

effects of invasive plant species on the vernal pools occupied by San Diego fairy shrimp.  

However, the Navy does not propose any vernal pool restoration and/or enhancement to 

minimize potential impacts. 

 

In summary, we expect that foot traffic will: 1) directly crush and translocate San Diego fairy 

shrimp cysts; and 2) cause minor changes in hydrology, salinity and invasive plant cover in 

occupied pools that will prevent cysts from hatching or completing their life cycle.  We also 

expect that infrequent emergency/security vehicle traffic in pools 5 and 20 will: 1) directly crush 

adult fairy shrimp; 2) directly crush and translocate San Diego fairy shrimp cysts; and 3) cause 

minor changes in hydrology, salinity and invasive plant cover in occupied pools that will prevent 

cysts from hatching or completing their life cycle.  However, with the conservation measures 

proposed by the Navy, we expect these impacts to be minimized such that only a small number 

of cysts are impacted annually and the currently occupied pools will continue to support viable 

fairy shrimp populations. 

 

Effect on Recovery 

 

The VP recovery plan that included the San Diego fairy shrimp was published in 1998 (Service 

1998).  Since completion of the recovery plan, new information about the San Diego fairy 

shrimp’s distribution and genetics has become available. The San Diego fairy shrimp 5-Year 

Review (Service 2008a) recommends that the VP recovery plan be revised to include this new 

information.  Therefore, when evaluating the impacts of specific actions or projects on the 

recovery of San Diego fairy shrimp, we no longer use the VP recovery plan alone to identify 

vernal pool complexes important to recovery of the San Diego fairy shrimp.  Instead, we use an 

updated database of extant complexes occupied by the San Diego fairy shrimp (Appendix 1 of 

Service 2008a) and evaluate potential impacts to these complexes on a project-specific basis to 

determine the impact of the activity or project on the recovery of the San Diego fairy shrimp. 

 

Eleven of the pools at SSTC-S Inland are occupied by the San Diego fairy shrimp and therefore 

have value to the recovery of the San Diego fairy shrimp because they support the breeding, 

feeding, and sheltering needs of this species.  As discussed above, the proposed training 

activities and emergency/security vehicle could directly crush and translocate San Diego fairy 

shrimp cysts and cause changes in hydrology, salinity and invasive plant cover in occupied pools 

that will prevent cysts from hatching or completing their life cycle.  However, a low frequency of 

foot and vehicle traffic is anticipated in and around the pools and only when they are dry.  The 

Navy will monitor the pools to confirm the validity of this expectation, consistent with the VP 

recovery plan Task 5.  In addition, the Navy will manage the pools, including invasive plant 

species control, consistent with the VP recovery plan Task 4.  With implementation of these 

actions and the other conservation measures proposed by the Navy, we expect that the currently 
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occupied pools will continue to support viable fairy shrimp populations in support of recovery of 

the species. 

 

CUMULATIVE EFFECTS 

 

Cumulative effects include the effects of future State, tribal, local, or private actions that are 

reasonably certain to occur in the action area considered in this biological opinion.  Future 

Federal actions that are unrelated to the proposed action are not considered in this section 

because they require separate consultation pursuant to section 7 of the Act and, therefore, are not 

considered cumulative to the proposed project.  Because most of the project area is under Navy 

control and we are not aware of any future non-federal actions in the project area outside of the 

Navy’s control (i.e., City of Coronado and Silver Strand State Beach), we have not identified any 

cumulative effects in the action area that should be considered in this biological opinion. 

 

CONCLUSION 

 

After reviewing the current status of the California least tern, western snowy plover, and the San 

Diego fairy shrimp, the environmental baseline for the action area, the effects of the proposed 

action, and the cumulative effects, it is the Service’s biological opinion that the proposed action 

is not likely to jeopardize the continued existence of these species.  We reached this conclusion 

by considering the following: 

 

California least tern 

 

1) The status of the least tern has significantly improved since its listing in 1970 due to 

successful efforts rangewide to protect and manage least tern nesting and foraging areas.  

The Navy has contributed to the improved status of this species by successfully managing 

sites within the action area, including SSTC-N Beach and the Delta Beaches.  While 

populations fluctuate annually, rangewide population estimates have increased to an 

estimated 7,124 pairs in 2009.  The Service recommended downlisting the least tern to 

threatened status in our 2006 5-Year Review based on its improved status and a reduction 

of threats. 

 

2) The ongoing and proposed minimization measures for SSTC-N Beach, including use of 

beach scheduling procedures to bias activities with heavier beach use towards beach lanes 

with fewer nests when it does not impact the realism of training or training needs, are 

anticipated to maintain the suitability of least tern habitat at this location over the long 

term. 

 

3) The number of least terns injured or killed annually by training activities is expected to 

be small relative to the overall least tern population throughout its range and is not 

expected to result in an appreciable reduction in the numbers, reproduction, or 

distribution of the least tern; 

 



Captain Yancy Lindsey (FWS-SDG-08B0503-09F0517) 

 

118

4) The Navy’s proposed action includes: ongoing nesting site preparation at the Delta 

Beaches; predator management; population monitoring; a Long Term Habitat 

Enhancement Plan; and efforts to eliminate unauthorized recreational trespass, which are 

all conservation measures that support the recovery of the least tern.  We expect 

implementation of these conservation measures will maintain the suitability of least tern 

habitat within the action area over the long term. 

 

5) We expect that maintenance of suitable habitat conditions for the least tern will result in 

continued presence of this species at Delta Beach South, Delta Beach North, and the 

SSTC-N Beach.  We expect the percentage of the U.S. rangewide least tern nests initiated 

on the SSTC-N Beach and the Delta Beaches to remain within the range observed from 

2005 to 2009  (i.e., 7 to 13.6 percent, averaging 11.3 percent;  and 4.6 to 8.1 percent, 

averaging 6.0 percent, respectively) (Appendix E, Table E.2). 

 

Western snowy plover 
 

1) The Pacific coast western snowy plover population is widely distributed along the Pacific 

coast from Washington State to Baja California, Mexico;   

 

2) The death or injury of 1 active nest and 5 chicks per year in association with the proposed 

training would reduce the productivity of less than 0.1 percent of the estimated Pacific 

coast western snowy plover population within the U.S. annually; this low-level impact is 

not expected to result in an appreciable reduction in the numbers, reproduction, or 

distribution of the Pacific coast population of the western snowy plover; 

 

3) Although the suitability of beaches within the action area is likely to be reduced as a 

result of the proposed action, we anticipate that western snowy plovers will continue to 

use beaches within the action area for breeding foraging, and wintering; and  

 

4) The Navy’s proposed action includes ongoing predator management and population 

monitoring that support recovery of the snowy plover. 

 

San Diego fairy shrimp 

 

1) The proposed foot traffic impacts will impact less than 1 percent of the vernal pool 

complexes known to be occupied by the San Diego fairy shrimp throughout the range of 

this species; 

 

2) We anticipate that the Navy will not allow foot traffic in or around the occupied vernal 

pools when they are wet, and that the level of foot traffic that will occur during dry 

periods is likely to be low; 
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3) We anticipate that foot traffic when the pools are dry will only injure or kill a small 

number of San Diego fairy shrimp cysts and cause only minor impacts to the occupied 

vernal pools and their watersheds; and 

 

4) We anticipate that the occupied pools will continue to support viable populations of San 

Diego fairy shrimp thereby supporting recovery of this species. 

 

INCIDENTAL TAKE STATEMENT 

 

Section 9 of the Act, and Federal regulations issued pursuant to section 4(d) of the Act, prohibit 

take of endangered and threatened species without a special exemption.  Take is defined as 

harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or attempt to engage in 

any such conduct.  Harm is further defined by the Service to include significant habitat 

modification or degradation that actually kills or injures a listed species by significantly 

impairing essential behavioral patterns, including breeding, feeding, or sheltering.  Harass is 

defined by the Service as an action that creates the likelihood of injury to a listed species by 

annoying it to such an extent as to significantly disrupt normal behavioral patterns which 

include, but are not limited to, breeding, feeding, or sheltering.  Incidental take is defined as take 

that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.  

Under the terms of section 7(b)(4) and section 7(o)(2), such incidental taking is not considered to 

be a prohibited taking under the Act provided that such taking is in compliance with this 

Incidental Take Statement. 

 

The measures described below are nondiscretionary and must be undertaken by the Navy for the 

exemption in section 7(o)(2) to apply.  The Navy has a continuing duty to regulate the activity 

covered by this incidental take statement.  If the Navy (1) fails to adhere to the terms and 

conditions, (2) fails to require the enforceable terms that are added to the permit, and/or (3) fails 

to retain oversight to ensure compliance with these terms and conditions, the protective coverage 

of section 7(o)(2) may lapse. 

 

To monitor the impacts of incidental take, the Navy must report the progress of the action and its 

impact on the species to the Service as specified in the incidental take statement. [50 CFR 

§402.14(i)(3)] 

 

Amount or Extent of Take 

 

California Least Tern 

 

1. We anticipate that up to 8 percent of the least tern eggs/chicks at SSTC-N Beach per year 

may be injured, abandoned, or killed due to training activities; 

 

2. We anticipate that up to one least tern adult per year may be killed or injured during night 

time training activities at the SSTC-N Beach; and 
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3. We anticipate that up to 10 least tern nests (20 eggs) per year may be moved small distances, 

as necessary and appropriate, to reduce the potential for crushing due to training. 

 

The Navy has proposed to implement measures to eliminate recreational use of the SSTC 

Beaches.  Thus, take of active least tern nests by recreational users is not considered “incidental 

to an otherwise lawful activity” and is not authorized by this incidental take statement. 

 

Western Snowy Plover 

 

1. We anticipate that up to 1 active nest per year will be destroyed by training activities at the 

SSTC-N and SSTC-S Beaches and result in injury or death of the nest’s eggs or chicks.  

 

2. We anticipate that up to 5 snowy plover chicks will be killed or injured per year by training 

activities at the SSTC-N and SSTC-S Beaches; 

 

3. We anticipate that up to 3 snowy plover nests (9 eggs) per year at the SSTC-N and SSTC-S 

Beaches will be moved small distances, as necessary and appropriate, to reduce the potential 

for crushing due to training, or to avoid excessive tides; and 

 

4. We anticipate that up to 3 nests (9 eggs) per year will be abandoned for unknown reasons 

within the action area and be brought into captivity for incubation, rearing, and release onto 

action area beaches. 

 

The Navy proposes to implement measures to eliminate recreational use of the SSTC Beaches.  

Thus, take of active western snowy plover nests by recreational users is not considered 

“incidental to an otherwise lawful activity” and is not authorized by this incidental take 

statement. 

 

San Diego Fairy Shrimp 

 

1. We anticipate that San Diego fairy shrimp cysts are likely to:  1) be crushed or carried out of 

the occupied vernal pools at SSTC-S Inland by foot traffic during dry periods; and 2) fail to 

hatch or complete their life cycle due to changes in to pool hydrology, salinity and invasive 

plant cover.  San Diego fairy shrimp in pools 5 and 20 may also be crushed, and cysts may be 

crushed or carried out of these pools, by infrequent emergency/security vehicle traffic.  

Estimating the precise number of San Diego fairy shrimp cysts that may be injured or killed 

as a result of the proposed action is difficult due to:  1) uncertainties regarding the precise 

level of impact that will be caused by future foot traffic; and 2) variability in the size of the 

San Diego fairy shrimp population in each occupied vernal pool.  However, because training 

activities within vernal pools will be limited to periods when pools are dry, we anticipate that 

the overall loss of fairy shrimp cysts will be small and that all occupied pools will continue to 

support viable fairy shrimp populations.  Thus, the take threshold will be exceeded if 

monitoring reveals that training impacts are impacting occupied pools in a manner that could 

lead to the extirpation of fairy shrimp in any individual pool. 
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Because the Navy will prohibit driving of vehicles off of established roads at SSTC-S Inland, no 

take of fairy shrimp is authorized or exempted for off-road vehicular activity at SSTC-S Inland. 

 

EFFECT OF THE TAKE 

 

In the accompanying biological opinion, we determined that the level of anticipated incidental 

take of California least terns, western snowy plovers, and San Diego fairy shrimp is not likely to 

result in jeopardy to these species. 

 

REASONABLE AND PRUDENT MEASURES 

 

The Service believes that the following reasonable and prudent measures are necessary and 

appropriate to minimize the impact of incidental take of California least terns, western snowy 

plovers, and San Diego fairy shrimp. 

 

California Least Tern and Western Snowy Plover 

 

1. The Navy will minimize the potential for incidental take of least tern and snowy plover nests 

and chicks at SSTC-N and SSTC-S Beaches during the breeding season; 

 

2. The Navy will monitor training activities to ascertain the impact of training activities on least 

tern and snowy plover distribution within the action area and report any observed incidental 

take to the Service annually. 

 

San Diego Fairy Shrimp 

 

3. The Navy will use scheduling and/or planning measures to minimize the potential for 

incidental take of San Diego fairy shrimp; 

 

4. The Navy will establish the baseline distribution and abundance of San Diego fairy shrimp 

and condition of their vernal pool habitat at SSTC-S Inland and monitor training activities to 

ascertain the impact of training activities on San Diego fairy shrimp distribution and 

abundance within the action area.  The Navy will report the monitoring results and any 

observed incidental take to the Service annually, and  

 

5. The Navy will manage the vernal pools occupied by San Diego fairy shrimp to minimize any 

training impacts detected by monitoring. 

 

TERMS AND CONDITIONS 

 

To be exempt from the prohibitions of section 9 of the Endangered Species Act, the Navy must 

ensure that their military personnel, including all agents and contractors anticipated herein, 

comply with the following terms and conditions, which implement the reasonable and prudent 
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measures described above and outline the required reporting/monitoring requirements.  These 

terms and conditions are non-discretionary. 

 

California Least Tern and Western Snowy Plover 

 

The following terms and conditions implement reasonable and prudent measures 1 and 2: 

 

1.1 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 to 

the maximum extent consistent with training needs. 

 

1.2 The Navy will mark and buffer, as described in the proposed action, 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. 

 

1.3 Under baseline conditions, the southern 3 beach lanes are marked to facilitate 

avoidance of tern and plover nests.  Since the Navy has determined that the level of 

marking done under baseline conditions presents an impediment to training, the Navy 

will develop 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, as 

determined appropriate by Navy staff. 

 

1.4 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. 

 

1.5 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. 

 

1.6 NBC Natural Resources staff will brief all dog handlers, annually, or more frequently if 

necessary, of the following guidelines pertaining to the use of military working dogs on 

SSTC beaches. 

 

1.6.1 Military working dogs and 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. 

 

1.6.2 If physical conditioning on soft pack sand is necessary, handlers and military 

working dogs will run on the sand road (SSTC-N) or within 20 feet of the hard 

pack sand to reduce the disturbance and impact to nesting tern and plovers. 
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1.6.3 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 3 beach lanes until: a) 

completing a study to evaluate the effects of military working dogs on terns and 

plovers and b) coordinating with the Service to develop conservation measures 

to minimize any additional effects. 

 

1.6.4 If military working dog training is requested as part of Platoon OTB activities at 

SSTC-N, the Platoon OTB activities will be scheduled in beach lanes Yellow 1, 

the northern 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. 

 

1.6.5 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. 

 

1.7 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. 

 

2.1 The Navy will include the following information in the yearly reports to be submitted 

to the Service 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; g) the fledging numbers 

at NASNI, SSTC-N, and SSTC-S; and h) any measures taken to prevent additional tern 

or plover death or injury. 

 

2.2 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. 

 

San Diego Fairy Shrimp 

 

The following terms and conditions implement reasonable and prudent measures 3, 4 and 5: 
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3.1 The Navy will avoid vernal pools occupied by San Diego fairy shrimp and their 

watersheds when designating parachute drop zones in SSTC-S Inland.  The Navy will 

identify the vernal pools and assure that drop zones are located at least 30 m (100 ft) 

from each occupied pool. 

 

3.2 The Navy will consider the location of vernal pools occupied by San Diego fairy 

shrimp and their watersheds when planning training involving off-road foot traffic at 

SSTC-S Inland.  To the maximum extent consistent with training need, off-road foot 

traffic will avoid the occupied vernal pools and their watersheds. 

 

3.3 The Navy will avoid the occupied vernal pools and their watersheds adjacent to the 

road at SSTC-S Inland (i.e., pools 1 through 7) year round to the maximum extent 

consistent with training need.  Avoidance may be accomplished using markers, maps, 

GPS coordinates or any other means consistent with training needs. 

 

3.4 The Navy will assure that military dogs do not enter vernal pools at SSTC-S Inland 

year round. 

 

4.1 The Navy will mark pools to facilitate monitoring, and monitor the occupied vernal 

pools and their watersheds at the SSTC-S Inland to determine the baseline and ongoing 

conditions regarding: San Diego fairy shrimp distribution and abundance; botanical 

resources; topography; hydrology; and water chemistry (including salinity).  The Navy 

will submit a draft monitoring plan to the Service and allow the Service at least 30 days 

to review and approve this plan.  The plan will include a map of SSTC-S Inland 

training area boundaries and vernal pools and their watersheds, and the following 

provisions to establish baseline conditions:  a) focused invasive plant survey including 

visual/photopoint inspection of vernal pools and their watersheds; b) plant, topographic, 

hydrological and water quality surveys/data; and c) protocol fairy shrimp surveys of the 

vernal pools.  The plan will outline the qualifications necessary for personnel that 

determine if all pools in a given unit are “dry”, as well as the methodology for 

determining that the pools are dry.  The plan will include the following provisions for 

monitoring ongoing conditions to determine if training impacts have occurred: a) 

focused invasive plant monitoring and visual/photopoint inspection of vernal pools and 

their watersheds annually; b) plant, topographic, hydrological and water quality 

monitoring every 2 years; and c) protocol fairy shrimp surveys of the vernal pools 

every 3 years.  Annual monitoring reports will identify management measures to 

minimize any training impacts detected by monitoring (e.g., spread of invasive weeds, 

change in pool topography).  The plan will identify measures to minimize the potential 

for adverse effects to fairy shrimp from weed abatement, pool restoration or pool 

augmentation.  The results of each year’s monitoring will be submitted to the Service 

annually.  Baseline monitoring will be completed prior to initiating training activities in 

or around the vernal pools at SSTC-S Inland. 
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4.2 The Navy will install markers that indicate the pool number (as presented in DoN 2003) 

to aid monitoring. 

 

5.1 The Navy will implement management measures identified in annual monitoring 

reports to minimize any impacts detected by monitoring (e.g., invasive weed control, 

correcting changes in pool topography). 

 

CONSERVATION RECOMMENDATIONS 

 

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 

of the Act by carrying out conservation programs for the benefit of endangered and threatened 

species.  Conservation recommendations are discretionary agency activities to minimize or avoid 

adverse effects of a proposed action on listed species or critical habitat, to help implement 

recovery plans, or to develop information.  The recommendations provided here relate only to 

the proposed action and do not necessarily represent complete fulfillment of the Navy’s 

responsibility for these species, pursuant to section 7(a)(1) of the Act. 

 

1. We recommend that the Navy continue marking and avoiding suitable nesting habitat at the 

southern 3 beach lanes.  As an option to the marking that has been successfully 

implemented and conducted in accordance with past consultations, we suggest markers be 

installed around the nesting area in a manner that accommodates linear travel along a 

corridor parallel to the beach crest.  The markers could then be temporarily removed to 

accommodate training exercises that require use of one or more of the southern 3 beach 

lanes to meet the Navy’s current need for increased training flexibility. 

 

2. We recommend that the Navy continue to mark all plover nests on SSTC-N and SSTC-S 

Beaches with a buffer and avoid the buffered nest sites until they are not being used by 

plovers (e.g. until approximately 15 days post-hatch).  If such marking cannot be done as in 

past consultations, we suggest that the size and configuration of buffered areas be adjusted 

to avoid impacts to training activities or that the Navy implement the measures used to 

move plover nests out of beach crossing lanes, to gradually relocate the plover nest so it 

does not affect the training activity. 

 

3. Recreational use of the SSTC-Beach is occurring on the SSTC-Beaches and reducing the 

habitat suitability for snowy plovers and least terns.  Recreational use of the beaches is 

counter to the NBC INRMP and the current proposed action.  We recommend that the 

Navy obtain jurisdiction over SSTC-N Beach to facilitate improved enforcement within 

this area.  We also recommend that the Navy improve delineations of base boundaries and 

increase enforcement to reduce the non-training uses of the Navy’s beaches at SSTC.  

Specifically, we recommend that the Navy improve the delineation by:  a) installing 

improved signage adjacent to the Carnation Avenue beach crossover, the jetty at SSTC-S, 

and the beach between SSTC-N and SSSB; b) installing a kiosk at Camp Surf, with 

security personnel stationed at the site to educate civilians about the need to keep dogs on 

leash and remain outside the boundaries of SSTC-S Navy-administered land; c) citing 
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violators and recording the number of violations, in collaboration with State Parks Rangers, 

City of Coronado Police, and Lifeguards; and d) installing a fence between Highway 75 

and SSTC-N Beach to reduce the recreational trespass and other unauthorized entry.  We 

recommend that the Navy improve enforcement by:  a) preventing public access to SSTC-S 

where plovers nest; b) coordinating with the patrol assigned to Silver Strand State Beach 

(SSSB), the Imperial Beach Police Department, and the Coronado Police Department to 

enforce leash laws on any beach segments that are under State jurisdiction adjacent to the 

SSTC; c) contracting or hiring at least one full-time seasonal security position or 

Department of Defense Warden to eliminate recreational trespass and other unscheduled 

use onto the SSTC-N and SSTC-S Beaches. 

 

4. Under the proposed action, the Navy, in coordination with the Service, will develop a Long 

Term Habitat Enhancement Plan for SSTC that will include portions of the Delta Beaches, 

SSTC-S, and SSTC-N Beach.  In addition, cleanup and remediation activities are likely to 

be necessary at South Delta Beach (MRP site 5).  We recommend that prior to initiating the 

breeding season training use of the southern 3 beach lanes at SSTC-N Beach, the Navy 

develop and implement the Long Term Habitat Enhancement Plan and remediate MRP 

Site 5.  In this manner, additional suitable habitat will be available to offset the loss of 

habitat rendered unsuitable by increased frequency and extent of military training activity. 

 

5. Plover habitat at NASNI Beach is increasingly affected by human uses, including dog 

walking, yet this area adjoins the currently designated “Coronado Dog Beach.”  The 

Coronado Dog Beach is within walking distance of the residences and Navy Lodge at 

NASNI.  We recommend that the Navy re-establish the “no dogs” rule at NASNI Beach to 

improve conditions for the snowy plover.  Individuals stationed on base could exercise 

dogs within Coronado Dog Beach to improve conditions for the plover and help the Navy 

meet the commitment to manage adequate habitat at NASNI to support 12 to 13 pairs of 

plovers (FWS-SDG-3908.3). 

 

6. Increased foot traffic is expected at NASNI Beach as a result of Navy Lodge Expansion 

and increases in training.  As foot traffic increases, less undisturbed area will be available 

for foraging plover chicks and adults at NASNI Beach.  We recommend that the Navy 

reduce foot traffic at the western end of NASNI Beach, which lies within the surface 

danger zone of the small arms range, to improve the condiions for plovers.  To reduce foot 

traffic into this area, we recommend that the Navy improve signage and improve 

delineation and enforcement of existing restrictions on pedestrian access.  If these measures 

prove ineffective, we recommend that the Navy install a fence between the recreational 

beach and the western end of the NASNI Beach.   

 

7. We recommend that the Navy, as previously recommended by the Service (FWS-SDG-

3908.3), coordinate with the Army Corps of Engineers or other entities regarding sand 

replenishment on the western end of the NASNI Beach.  This beach is used for plover 

nesting and foraging under baseline conditions; however, the narrow width of the beach 

results in inundation under high tides.  Widening this beach by sand replenishment would 
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increase the area available for plover nesting and foraging that is not subject to recreational 

foot traffic. 

 

8. We recommend that if lands adjacent to SSTC become available for acquisition or lease, 

the Navy explore the potential for acquisition or lease of these areas for their conservation 

and buffer values.  Acquisition or lease of adjacent lands would allow the Navy to buffer 

training areas from adjacent recreational use and provide added ability to accomplish 

conservation objectives while reducing encumbrances on training areas. 

 

9. We recommend that the Navy fence the limits of vernal pools that are occupied by the San 

Diego fairy shrimp at SSTC-S Inland.  Fencing the pool boundaries would facilitate 

avoidance of the pools during training exercises. 

 

10. This consultation on the effects of Navy training activities at SSTC has been complicated 

by the uncertainties associated with the frequency and location of training activities that 

occur under baseline conditions.  The Navy has produced scheduling models that we used 

to project the future intensity of beach use and resulting impacts.  However, uncertainty 

remains regarding the baseline distribution of training activities as it relates to the observed 

least tern and snowy plover nesting distribution, and the future training patterns and 

associated impacts of the proposed action.  Based upon the available data, training 

activities at historical and proposed levels, if managed appropriately, appear compatible 

with persistence of the least tern and western snowy plover at SSTC.  To improve future 

assessment of training activities and associated effects to the tern and plover, we 

recommend that the Navy annually report the timing, number, type and distribution of 

training activities in each training lane during the tern and plover breeding seasons, to the 

extent consistent with national security.  This information may then be compared to that 

year’s distribution of least terns and snowy plovers at SSTC-N when the Service and the 

Navy conduct a post-breeding season assessment of incidental take within the action area.  

Information about training will be useful to determine if any observed population declines 

were caused by training activities or some other factor such as predation. 

 

REINITIATION NOTICE 

 

This concludes formal consultation on the proposed action.  As provided in 50 CFR § 402.16, 

reinitiation of formal consultation is required where discretionary Federal agency involvement or 

control over the action has been retained (or is authorized by law) and if (1) the amount or extent 

of incidental take is exceeded; (2) new information reveals effects of the agency action that may 

affect listed species or critical habitat in a manner or to an extent not considered in this opinion; 

(3) the agency action is subsequently modified in a manner that causes an effect to the listed 

species or critical habitat not considered in this opinion; or (4) a new species is listed or critical 

habitat designated that may be affected by the action. 

 

We appreciate the Navy’s efforts to improve the status of the endangered and threatened species 

on the Silver Strand Training Complex while implementing its military mission.  We also 



Captain Yancy Lindsey (FWS-SDG-08B0503-09F0517) 

 

128

recognize the need for adaptive management of these sensitive resources to address the Navy’s 

need for flexibility and realism in training.  To facilitate this need, we have set anticipated levels 

of incidental take for least terns and western snowy plovers that will be monitored during the 

breeding season and provided as a cumulative total for assessment only at the end of the breeding 

season.  In this manner, training scheduled for the year will continue as necessary to support the 

military mission and an annual assessment will be completed to determine whether the level of 

incidental take has been exceeded in any given breeding season. 

 

Because we are providing this assurance to the Navy that training activities scheduled during a 

given year will not be interrupted, the Navy should continue to include the Service in ongoing 

coordination meetings during the least tern and snowy plover breeding season and meet with the 

Service after the breeding season to assess the status of the tern and plover and any incidental 

take that has occurred.  If the end-of-year monitoring report reveals that the effects of the action 

exceed those anticipated in this opinion or if the authorized level of incidental take for the tern or 

plover was exceeded, the Navy and the Service should meet to evaluate the factors related to the 

exceeded level of anticipated take to determine whether:  1) our effects analysis and take 

authorization needs to be revised and/or 2) additional conservations measures should be 

implemented during future breeding seasons to further minimize any incidental take caused by 

training activities. 

 

Overall, we anticipate that the proposed training, in conjunction with proposed conservation 

measures, will allow for the persistence of:  1) a large least tern nesting colony at SSTC-N 

Beach; 2) snowy plover nesting and wintering at SSTC-N, SSTC-S, and NASNI Beaches; and 3) 

San Diego fairy shrimp within all currently occupied vernal pool habitat at SSTC-S Inland.  If 

new information reveals that the increased training is affecting the species addressed in this 

biological opinion in a manner inconsistent with this conclusion, reinitiation of consultation may 

be warranted. 

 

For example, reinitiation of consultation may be warranted if monitoring indicates that the 

relative use of SSTC-N beach by breeding least terns declines to a level below that observed 

under baseline conditions between 2005 to 2009 [i.e., an average 11.2 of the U.S. range-wide 

population (ranging between 7.3 and 13.0 percent) during a 5-year period (Appendix E, Table 

E.3)].  If least tern use of SSTC-N Beach declines, Service and Navy biologists will evaluate 

alternative explanations for any observed decline (e.g., continuation of low productivity 

associated with predation) and the need for additional conservation measures. 

 

Likewise, if monitoring indicates that the western snowy plover numbers within the action area 

decline below the 5-year average, as determined by maximum active nest numbers: average of 

18 plover pairs at SSTC (range of 11 to 22); 10 plover pairs at NASNI (range of 7 to 14); and 8 

plover pairs at SSSB (range of 5 to 9), reinitiation of consultation may be warranted.  If snowy 

plover use of SSTC beaches declines, Service and Navy biologists will evaluate alternative 

explanations for any observed decline (e.g., continuation of low productivity associated with 

predation) and the need for additional conservation measures. 
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Appendix A.  Schematic representations of training activities proposed for SSTC beaches 

(from DoN 2008). 

 

The Silver Strand beaches stretch inland and slope upward from the mean high tide line 

approximately 20 yards inland, towards a feature called the beach crest.   The beach crest is a 

high point on the beach where the slope of the shore levels out.  The beach remains generally 

flat, with gentle dunes in some areas, from the beach crest to Highway 75.  The beach above the 

crest is about half as wide at SSTC-S compared to SSTC-N, and the dunes are intermittent along 

the length of the SSTC on the oceanside.  

 

Least terns and snowy plovers generally nest above the beach crest, and nests may occur at 

higher density closer to the crest than further inland.   Training activities use the beach below the 

beach crest in the intertidal area and hardpacked sand,  and some use the beach above the beach 

crest in the in the area that supports nesting least terns and snowy plovers. 

 

The figures and descriptions below provide general information regarding the general footprint 

for each type of training activity to aid in assessment of how each type of activity may affect 

nesting least terns and snowy plovers. Each training activity is described and the footprint and 

location is depicted as a line drawing or shape. 

 

 
Figure A-1:  Generalized Beach Profile for the Silver Strand Beaches (from DoN 2008) 

 

 

A profile view of the beach is provided in Figure A-1, and an overhead view of the beach cross-

section is provided in Figure A-2. These figures also show the water, crest, nesting area, and 

dunes.  The red dashed line in Figure A-2 represents the area where actions were modeled for 

their effect on nesting birds. Because this area begins at the crest and extends to Highway 75, 

parts of the actions which take place below the crest are not indicated in the action diagrams.  

This is the area in which training activities may overlap with nesting birds on the beach. 
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Figure A-2:  Beach Profile Overhead Showing Outline of the Action Diagram Boundary
 

The area depicted as the footprint 

the beach, which may result in an overestimate of the actual area that is likely to be impacted, 

since most training activities are not likely to extend across every square yard wi

footprint perimeter. 

 

Beach Party Teams.  Training exercises that include a Beach Party Team are proposed only in 

SSTC-N, and would occur approximately 534 times per year under the Proposed Action.  The 

beach party teams consist of support vehicles and heavy

maneuver along the beach to facilitate activities that are occurring in the water and during 

beaching activities. Beach party teams typically take place on the hard pack sand of the beach 

near the water line as well as along the crest, out of the water. Vehicles and equipment may 

operate on a segment of the beach lane width, or up to the full 500 yard width of the beach lane. 

This figure (A–3), as well as the rest of the action figures, represent the likely footprint of 

action on the beach. 

 

Figure A-3: Approximate Footprint of a Beach Party Team 
 

 

Beach Camp.  Training exercises that include a Beach camp are infrequent at SSTC, but have a 

large potential footprint and impact (

beach.   Two training events are proposed per year. The number of beach lanes requested varies, 

SDG-08B0503-09F0517) 

:  Beach Profile Overhead Showing Outline of the Action Diagram Boundary

The area depicted as the footprint of each action below is the maximum extent of the footprint on 

the beach, which may result in an overestimate of the actual area that is likely to be impacted, 

since most training activities are not likely to extend across every square yard wi

.  Training exercises that include a Beach Party Team are proposed only in 

N, and would occur approximately 534 times per year under the Proposed Action.  The 

beach party teams consist of support vehicles and heavy equipment that set up, operate, and 

maneuver along the beach to facilitate activities that are occurring in the water and during 

beaching activities. Beach party teams typically take place on the hard pack sand of the beach 

along the crest, out of the water. Vehicles and equipment may 

operate on a segment of the beach lane width, or up to the full 500 yard width of the beach lane. 

as the rest of the action figures, represent the likely footprint of 

 

: Approximate Footprint of a Beach Party Team  

.  Training exercises that include a Beach camp are infrequent at SSTC, but have a 

large potential footprint and impact (Figure A-4) and are proposed at both SSTC

beach.   Two training events are proposed per year. The number of beach lanes requested varies, 
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:  Beach Profile Overhead Showing Outline of the Action Diagram Boundary 

of each action below is the maximum extent of the footprint on 

the beach, which may result in an overestimate of the actual area that is likely to be impacted, 

since most training activities are not likely to extend across every square yard within their 

.  Training exercises that include a Beach Party Team are proposed only in 

N, and would occur approximately 534 times per year under the Proposed Action.  The 

equipment that set up, operate, and 

maneuver along the beach to facilitate activities that are occurring in the water and during 

beaching activities. Beach party teams typically take place on the hard pack sand of the beach 

along the crest, out of the water. Vehicles and equipment may 

operate on a segment of the beach lane width, or up to the full 500 yard width of the beach lane. 

as the rest of the action figures, represent the likely footprint of each 

.  Training exercises that include a Beach camp are infrequent at SSTC, but have a 

) and are proposed at both SSTC-N and SSTC-S 

beach.   Two training events are proposed per year. The number of beach lanes requested varies, 
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depending on the number of personnel that will take part in the partic

activity consists of setting up a self

included. 

 

Figure A-4

 

 

Equipment Offload and Staging

SSTC-N. Materials, equipment, and vehicles are unloaded from barge ferry sections onto the 

beach. The action footprint includes the area used to store items on the beach. Depending on the 

amount of equipment to be offloaded, this staging and maneuver area has the potential to impact 

the entire beach lane in which it is scheduled (

 

Figure A-5: Approximate Footprint of Equipment

 

 

Causeway and ELCAS.  These activities involve the insertion of a causeway onto the beach. 

Most of the causeway remains floating offshore, anchored by driven piles; the onshore area 

includes the footprint of the front end of th

mechanically excavated for its landing or to remove it off of the beach at the conclusion of the 

activity (Figure A-6). Construction of ELCAS does not require t

require heavy equipment to level the sand where the causeway is planned for construction and 

prepare it for pile driving and anchoring. Causeway actions occur primarily on SSTC

oceanside training lanes, but also periodical

 

Figure A-6: Approximate Footprint of Causeway and ELCAS Action
 

 

SDG-08B0503-09F0517) 

depending on the number of personnel that will take part in the particular camp. This training 

activity consists of setting up a self-sustaining field camp. Mock aggressions may also be 

 

4: Approximate Footprint of a Beach Camp 

Equipment Offload and Staging.  This infrequent training activity typically takes place at 

N. Materials, equipment, and vehicles are unloaded from barge ferry sections onto the 

beach. The action footprint includes the area used to store items on the beach. Depending on the 

be offloaded, this staging and maneuver area has the potential to impact 

the entire beach lane in which it is scheduled (Figure A-5). 

 

: Approximate Footprint of Equipment Offload and Staging Action

These activities involve the insertion of a causeway onto the beach. 

Most of the causeway remains floating offshore, anchored by driven piles; the onshore area 

includes the footprint of the front end of the landing unit as well as additional area that may be 

mechanically excavated for its landing or to remove it off of the beach at the conclusion of the 

). Construction of ELCAS does not require the excavation of sand, but does 

require heavy equipment to level the sand where the causeway is planned for construction and 

prepare it for pile driving and anchoring. Causeway actions occur primarily on SSTC

oceanside training lanes, but also periodically in the bayside training area Bravo.

 

: Approximate Footprint of Causeway and ELCAS Action
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mechanically excavated for its landing or to remove it off of the beach at the conclusion of the 

he excavation of sand, but does 

require heavy equipment to level the sand where the causeway is planned for construction and 

prepare it for pile driving and anchoring. Causeway actions occur primarily on SSTC-N 

ly in the bayside training area Bravo. 

: Approximate Footprint of Causeway and ELCAS Action 



Captain Yancy Lindsey (FWS-SDG

 

MCM Beaching Action.  These are Mine Countermeasure Beaching Actions and occur during 

MCM Activities, approximately 42 

occasionally on SSTC-N, primarily at SSTC

mine shape has been neutralized offshore and involves towing the mine to shore for follow

procedures. Vessels and the mine itself remain on the hardpack sand. Personnel dragging the 

mine onto shore with a rope may walk up onto the crest. In addition, logistical vehicles may park 

up along the crest (Figure A-7). 

 

Figure A-7: Approximate Footprint of MCM Beaching Action
 

 

LCAC Landing.  An LCAC, or hovercraft, landing action takes place as part of a single activity, 

four times per year under the Proposed Action. An LCAC is a large craft th

above the water or land. Its footprint includes its physical structure plus the area surrounding it, 

which is affected by the strong winds it produces. LCACs beach near the crest of the beach and 

have the potential to disperse sand al

Landings occur entirely on SSTC

 

Figure A-8: Approximate Footprint of an LCAC Landing
 

 

Vehicle Patrol.  Vehicle patrolling takes place primarily on SSTC

during a single activity. It involves vehicles driving along the hard pack and soft pack sand 

patrolling the beach in directions determined by the trainees so that they can

operate the vehicles in varying terrain. It is limited to SSTC

Green 1 and 2 because of the large potential impact it can have on nesting resources on the beach 

over the course of multiple patrolling act

of the available beach lane over the course of the year (
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These are Mine Countermeasure Beaching Actions and occur during 

MCM Activities, approximately 42 times per year under the Proposed Action. They occur 

N, primarily at SSTC-S. This portion of the MCM activity occurs after the 

mine shape has been neutralized offshore and involves towing the mine to shore for follow

sels and the mine itself remain on the hardpack sand. Personnel dragging the 

mine onto shore with a rope may walk up onto the crest. In addition, logistical vehicles may park 

 

 

: Approximate Footprint of MCM Beaching Action 

An LCAC, or hovercraft, landing action takes place as part of a single activity, 

four times per year under the Proposed Action. An LCAC is a large craft that uses fans to hover 

above the water or land. Its footprint includes its physical structure plus the area surrounding it, 

which is affected by the strong winds it produces. LCACs beach near the crest of the beach and 

have the potential to disperse sand along the full width and length of the beach lane (

Landings occur entirely on SSTC-N ocean training lanes. 

 

: Approximate Footprint of an LCAC Landing 

Vehicle patrolling takes place primarily on SSTC-N about 56 times per year 

during a single activity. It involves vehicles driving along the hard pack and soft pack sand 

patrolling the beach in directions determined by the trainees so that they can learn to drive and 

operate the vehicles in varying terrain. It is limited to SSTC-N beach lanes Yellow 1 and 2 and 

Green 1 and 2 because of the large potential impact it can have on nesting resources on the beach 

over the course of multiple patrolling actions. It is conservatively estimated to impact about half 

of the available beach lane over the course of the year (Figure A-9). 
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These are Mine Countermeasure Beaching Actions and occur during 

times per year under the Proposed Action. They occur 

S. This portion of the MCM activity occurs after the 

mine shape has been neutralized offshore and involves towing the mine to shore for follow-on 

sels and the mine itself remain on the hardpack sand. Personnel dragging the 

mine onto shore with a rope may walk up onto the crest. In addition, logistical vehicles may park 

An LCAC, or hovercraft, landing action takes place as part of a single activity, 

at uses fans to hover 

above the water or land. Its footprint includes its physical structure plus the area surrounding it, 

which is affected by the strong winds it produces. LCACs beach near the crest of the beach and 

ong the full width and length of the beach lane (Figure A-8). 

N about 56 times per year 

during a single activity. It involves vehicles driving along the hard pack and soft pack sand 

learn to drive and 

N beach lanes Yellow 1 and 2 and 

Green 1 and 2 because of the large potential impact it can have on nesting resources on the beach 

ions. It is conservatively estimated to impact about half 
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Figure A-9: Approximate Footprint of Vehicle Patrol A

 

 

Raids.  Raids consist of groups of people entering the beach from the water, spreading out, 

hiding, and moving across the beach. This action normally takes place in an east to west 

orientation (along the short axis of the beach) with troops moving 

A-10). Under the Proposed Action this action would occur approximately 204 times per year, 

about half the time on SSTC-N oceanside training lanes, and the rest of the time on SSTC

in the designated NASNI training area.

 

Figure A-

 

 

Foot Patrol and Ambush.  This action involves groups of individuals walking in single file line 

formation on the beach. Individual

axis of the beach). Patrols sometime include ambushes, which often include pop

individuals that hide in designated places. When ambushed, patrolling individuals retreat and 

retain formation where possible (

place 472 times per year under the Proposed Action. About half of these activities occur on the 

SSTC-N oceanside beach lanes, with the 

S, and the designated NASNI training area.

 

Figure A-11: Approximate Footprint of Foot Patrol and Ambush Action

 

 

Beach Crossing and OTB.  This action is fairly common and 

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 (

analyzed separately from Foot Patrolling and Ambush because individuals are moving across the 

SDG-08B0503-09F0517) 

 

: Approximate Footprint of Vehicle Patrol Action 

Raids consist of groups of people entering the beach from the water, spreading out, 

hiding, and moving across the beach. This action 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 Proposed Action this action would occur approximately 204 times per year, 

N oceanside training lanes, and the rest of the time on SSTC

in the designated NASNI training area. 

 

-10: Approximate Footprint of Raid Action 

This action 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-

individuals that hide in designated places. When ambushed, patrolling individuals retreat and 

on where possible (Figure A-11). Foot patrol and ambushes are expected to take 

place 472 times per year under the Proposed Action. About half of these activities occur on the 

N oceanside beach lanes, with the rest distributed between SSTC-N bayside lanes, SSTC

designated NASNI training area. 

 

: Approximate Footprint of Foot Patrol and Ambush Action

.  This action 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 (Figure A-12

analyzed separately from Foot Patrolling and Ambush because individuals are moving across the 
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Raids consist of groups of people entering the beach from the water, spreading out, 

hiding, and moving across the beach. This action normally takes place in an east to west 

inland from the water (Figure 

). Under the Proposed Action this action would occur approximately 204 times per year, 

N oceanside training lanes, and the rest of the time on SSTC-S and 

This action involves groups of individuals walking in single file line 

s typically patrol walking north and/or south (along the long 

-ups or 

individuals that hide in designated places. When ambushed, patrolling individuals retreat and 

). Foot patrol and ambushes are expected to take 

place 472 times per year under the Proposed Action. About half of these activities occur on the 

N bayside lanes, SSTC-

: Approximate Footprint of Foot Patrol and Ambush Action 

involves small groups on foot 

transiting across the beach. The groups typically transit in a line formation (may include multiple 

12). This action is 

analyzed separately from Foot Patrolling and Ambush because individuals are moving across the 
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beach along a different axis (along the short axis). This results in a different footprint and 

potential impact. This action could take place 480 

about half the time on the SSTC-

beaches, and the designated NASNI training area.

 

Figure A-12: Approximate Footprint of Bea
 

 

Observation Posts.  This action involves individuals setting up 2 to 3 observation posts on the 

beach, approximately 10x10 sq yd in dimension. Equipment and vehicles typically remain on the 

sand road or along the hardpack sand.

communicate and sneak between posts (

attacks from the observation posts on a target, which is evaluated under t

ambush action. Observation posts take place 84 times per year under the Proposed Action, 100 

percent of the time on the SSTC-

Activity. 

 

Figure A-13: App
 

 

Reconnaissance.  Reconnaissance takes place approximately 396 times per year under the 

Proposed Action, always on the SSTC

beach area from the water, and reconnoitering the beach for potential aggressors as well noting 

characteristics about the beach to aid follow

three persons who will circuit the beach on foot to check for enemy aggressors prior to 

group landing on shore (Figure A

 

Figure A-14: Approximate Footprint of Reconnaissance Action
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beach along a different axis (along the short axis). This results in a different footprint and 

potential impact. This action could take place 480 times per year under the Proposed Action, 

-N beaches and otherwise distributed across SSTC

beaches, and the designated NASNI training area. 

 

: Approximate Footprint of Beach Crossing and OTB Action

This action involves individuals setting up 2 to 3 observation posts on the 

beach, approximately 10x10 sq yd in dimension. Equipment and vehicles typically remain on the 

sand road or along the hardpack sand. Personnel will station the observation posts, and 

communicate and sneak between posts (Figure A-13). The action often includes coordinated 

attacks from the observation posts on a target, which is evaluated under the patrolling and 

ambush action. Observation posts take place 84 times per year under the Proposed Action, 100 

-N beaches, and under one activity: Amphibious Warfare 

 

: Approximate Footprint of Observation Post Action

Reconnaissance takes place approximately 396 times per year under the 

Proposed Action, always on the SSTC-N beaches. It consists of individuals possibly entering the 

, 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-14). 

 

: Approximate Footprint of Reconnaissance Action 
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beach along a different axis (along the short axis). This results in a different footprint and 

times per year under the Proposed Action, 

N beaches and otherwise distributed across SSTC-S, bayside 

ch Crossing and OTB Action 

This action involves individuals setting up 2 to 3 observation posts on the 

beach, approximately 10x10 sq yd in dimension. Equipment and vehicles typically remain on the 

Personnel will station the observation posts, and 

). The action often includes coordinated 

he patrolling and 

ambush action. Observation posts take place 84 times per year under the Proposed Action, 100 

y: Amphibious Warfare 

roximate Footprint of Observation Post Action 

Reconnaissance takes place approximately 396 times per year under the 

N beaches. It consists of individuals possibly entering the 

, and reconnoitering the beach for potential aggressors as well noting 

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 
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Logistic and Safety Vehicles.  This action is common to most of the acti

SSTC. Even activities which do not otherwise access the shore often require on

monitoring for safety and logistical reasons. Under the Proposed Action this action would take 

place 4,672 times per year, about 75 percent o

time dispersed throughout the action area. It consists of vehicles driving or sitting stationary on 

the beach from the best vantage point, and out of the way of other beach activities. If they are 

observing or supporting offshore activities they may transit along the beach crest or on the hard 

pack sand between the crest and high tide line (

 

Figure A-15: Approximate Footp
 

 

Running.  Running takes place under physical fitness activities 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 le

difficulty (Figure A-16). It occurs approximately 976 times per year, about 90 percent of the time 

at SSTC-N and otherwise at SSTC

 

Figure A-16

 

 

Manual Excavations.  Manual excavations take place 52 times per year under the Proposed 

Action, about 90 percent of the time on the SSTC

individuals digging trenches, latrines, burying/e

concealing beached boats. Individuals will often bury these items just below the crest of the 

beach where the slope face makes the burying easier. It is localized with a small (10 x 10 yard) 

footprint on the beach (Figure A-
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This action is common to most of the activities that occur on 

SSTC. Even activities which do not otherwise access the shore often require on-shore vehicles 

monitoring for safety and logistical reasons. Under the Proposed Action this action would take 

place 4,672 times per year, about 75 percent of the time on the SSTC-N beaches, the rest of the 

time dispersed throughout the action area. It consists of vehicles driving or sitting stationary on 

the beach from the best vantage point, and out of the way of other beach activities. If they are 

or supporting offshore activities they may transit along the beach crest or on the hard 

pack sand between the crest and high tide line (Figure A-15). 

 

: Approximate Footprint of Logistic and Safety Vehicles

Running takes place under physical fitness activities and consists of individuals or 

groups using the beach’s varied sand conditions for physical conditioning. It typically takes place 

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 le

). It occurs approximately 976 times per year, about 90 percent of the time 

N and otherwise at SSTC-S and NASNI beaches. 

 

16: Approximate Footprint of Running Action 

Manual excavations take place 52 times per year under the Proposed 

Action, about 90 percent of the time on the SSTC-N oceanside beaches. They consist of 

individuals digging trenches, latrines, burying/excavating items hidden in the sand, and 

concealing beached boats. Individuals will often bury these items just below the crest of the 

beach where the slope face makes the burying easier. It is localized with a small (10 x 10 yard) 

-17). 
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vities that occur on 

shore vehicles 

monitoring for safety and logistical reasons. Under the Proposed Action this action would take 

N beaches, the rest of the 

time dispersed throughout the action area. It consists of vehicles driving or sitting stationary on 

the beach from the best vantage point, and out of the way of other beach activities. If they are 

or supporting offshore activities they may transit along the beach crest or on the hard 

rint of Logistic and Safety Vehicles 

Running takes place under physical fitness activities and consists of individuals or 

groups using the beach’s varied sand conditions for physical conditioning. It typically takes place 

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 

). It occurs approximately 976 times per year, about 90 percent of the time 

Manual excavations take place 52 times per year under the Proposed 

N oceanside beaches. They consist of 

xcavating items hidden in the sand, and 

concealing beached boats. Individuals will often bury these items just below the crest of the 

beach where the slope face makes the burying easier. It is localized with a small (10 x 10 yard) 
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Figure A-17: Approximate Footprint of Manual Excavations
 

 

Visual Observation.  Visual observation takes place about 160 times per year under the 

Proposed Action, about 50 percent of the time at SSTC

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 (

are fairly stationary and therefore the action does not cast a large footprint.

 

Figure A-18: Approximate Footprint of Visual Observation
 

 

Off Road Foot Traffic in the SSTC

Proposed Action specifically to analyze for the effect on San Diego fairy shrimp. Activities that 

include off-road foot traffic as an action and request access to the SSTC

460 times of potential foot training in the SSTC

area as a training location could also potentially train at other SSTC locations; an estimated 5 

percent of the training would actually occur in the SSTC

foot training that could potentially occur in vernal pools at SSTC. Effects on fairy shrimp are 

dependent on the actual level of foot traffic in the pools.

 

 

SDG-08B0503-09F0517) 

 

: Approximate Footprint of Manual Excavations 

Visual observation takes place about 160 times per year under the 

50 percent of the time at SSTC-N and the rest of the time at SSTC

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 (Figure A

are fairly stationary and therefore the action does not cast a large footprint. 

 

: Approximate Footprint of Visual Observation 

Off Road Foot Traffic in the SSTC-S Inland Area.  This action was identified from the 

Proposed Action specifically to analyze for the effect on San Diego fairy shrimp. Activities that 

road foot traffic as an action and request access to the SSTC-S inland area amount to 

of potential foot training in the SSTC-S inland area. Activities that request the inland 

area as a training location could also potentially train at other SSTC locations; an estimated 5 

percent of the training would actually occur in the SSTC-S inland area. This leaves 23 times of 

foot training that could potentially occur in vernal pools at SSTC. Effects on fairy shrimp are 

dependent on the actual level of foot traffic in the pools. 
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Visual observation takes place about 160 times per year under the 

N and the rest of the time at SSTC-S and 

NASNI. Individuals stand on the crest of the beach where they have a good view of the waves, 

A-18). Trainees 

This action was identified from the 

Proposed Action specifically to analyze for the effect on San Diego fairy shrimp. Activities that 

S inland area amount to 

S inland area. Activities that request the inland 

area as a training location could also potentially train at other SSTC locations; an estimated 5 

. This leaves 23 times of 

foot training that could potentially occur in vernal pools at SSTC. Effects on fairy shrimp are 
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Appendix B:  Biological Opinions and MOU’s Regarding Activities Within the Action Area 

 

2009 - Electronic mail message from USFWS that extended the findings of the 2005-2006 

biological opinion and associated incidental take coverage to the 2009 breeding season. 

 

2008 - Correspondence that extended the findings of the 2005-2006 biological opinion and 

associated incidental take coverage to the 2008 breeding season. 

 

2007 - Biological Opinion (FWS-SDG-3452.3 July 16, 2007) on military training and 

conservation actions during 2007 breeding seasons at NAB Coronado, NASNI, and 

NRRF Imperial Beach, NBC. 

 

2005 - Biological Opinion (FWS-SDG-3452.3 March 10, 2005) on military training during 2005 

and 2006 breeding seasons at NAB Coronado, NASNI, and NRRF Imperial Beach, NBC. 

 

2004 - Biological Opinion (FWS-SDG-3452.2 August 9, 2004) on military training during 2004 

breeding seasons at NAB Coronado, NASNI, and NRRF Imperial Beach, Naval Base 

Coronado. 

 

2003 - Biological Opinion (FWS-SDG-3452.1 May 15, 2003) on military training during the 

2003 breeding seasons at NAB, Coronado, and NRRF, Imperial Beach, Naval Base 

Coronado.  Amends BO FWS-SDG-3452.1 of 1 week earlier to correct the length of 

beach that would be staked with 3-foot tall markers delineating the Alpha crossing lane, 

and to incorporate by reference the scheduling procedures dated October 2002 that were 

developed in response to Term and Condition 2c of BO 1-6-02-2645.1 dated April 16, 

2002.  Also incorporated by reference procedures for incubating and hand rearing of 

collected least tern and snowy plover eggs. 

 

2003 - Biological Opinion (FWS-SDG-3452.1 May 8, 2003) on military training during the 

2003 breeding seasons at NAB, Coronado, and NRRF, Imperial Beach, Naval Base 

Coronado. 

 

2002 - Biological Opinion (1-6-02-F-2645.1 April 16, 2002) on management strategies during 

the 2002 California least tern and western snowy plover breeding season at NAB 

Coronado beaches. Expanded beach crossing area and added raking as a deterrence 

measure. 

 

2001 - Biological Opinion (April 16, 2001) extending BO 1-6-99-F-28 to add marking of all 

nests, introduce five beach crossing lanes and eliminate 500-yard coned off beach, 

establish a training schedule protocol during the breeding season. 

 

2000 - Biological Opinion (June 12, 2000) extending BO 1-6-99-F-28 and take authorized under 

BO 1-6-97-F-37. 
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1999 - Biological Opinion (1-6-99-F-28 May 3, 1999) reinitiating consultation on management 

strategies during the 1999 California least tern and western snowy plover breeding 

seasons at NAB Coronado to extend the take authorization under BO 1-6-97-F-37 and 

add western snowy plover to the take permit coverage. 

 

1997 - Biological Opinion (1-6-97-F-37 June 2, 1997) on military training on NAB Coronado 

beaches to reduce the protected area to a 500-yard (457-meter) section of Green 2. Service 

letter (8 April 1998) to Commanding Officer of NBC extended take authorization under 

BO 1-6-97-F-37. 

 

Naval Base Coronado Biological Opinions and MOU Addressing Tern Foraging 
 

2007 - Biological Opinion (FWS-SDG-4032.6) on the Fiddler’s Cove Marina Repairs and 

Improvements Project, San Diego County, California. 

 

2004 - Two-year, programmatic MOU (Service – U.S. Navy) establishing standards and 

conditions for in-water construction activities in San Diego Bay to prevent adverse 

effects to the endangered California least tern (DoN and Service 1993, 1999, 2000, 

2004). 

 

2002 - Biological Opinion (FWS-SDG-3025.1 August 7, 2002) Proposed Repelling Tower at the 

Naval Radio Receiving Facility. 

 

NASNI Biological Opinions and MOU Addressing Construction, Airfield Operations and 

Training 
 

2006 - Biological Opinion (FWS-SDG-3908.4 June 20, 2005) on military training during 2005 

breeding seasons at NASNI. 

 

2005 - Biological Opinion (FWS-SDG-3908.5 July 20, 2005) on the Navy Lodge Expansion on 

NASNI. 

 

2005 - Letter of Amendment (FWS-SDG-3908.4 June 20, 2005) to BO FWS-SDG-3908.3, on 

ongoing operations and 2005 management strategy for the western snowy plover and 

California least tern at NASNI due to the elevated level of take on snowy plovers 

incurred on NASNI due to operations. 

 

2005 - Biological Opinion (FWS-SDG-3908.3 April 1, 2005) on ongoing operations and the 

2005 management strategy for the western snowy plover and California least tern at 

NASNI and expansion of the Navy Lodge on NASNI, including military operations on 

the NASNI beach. 

1984 - MOU (March 12, 1984) between the Department of Navy and Service Relating to the 

Designation and Management of a Preserve for the California Least Tern at Naval 

Amphibious Base, Coronado. 
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1983 - Biological Opinion (1-1-82-F-123 March 2, 1983) regarding changes in the Maintenance 

and Training Facility (MAT) site (helicopter take-off and landing facility) repair project 

and construction of the Light Airborne Multipurpose Systems (LAMPS) helicopter 

maintenance and training facilities. 

 

1980 - Biological Opinion (1-1-80-F-18 March 5, 1980) regarding displacement of tern nesting 

sites at a helicopter parking, landing, and takeoff area and around the airfield at NASNI. 
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Appendix C.  Plover Data and Calculations 
Table C.1.  2009 Summer Window Survey for Snowy Plovers on U.S. Pacific Coast.  
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Table C.2. 
U.S. Rangewide, Recovery Unit 6, and Action Area Breeding WSP Observed During 
Breeding Season Window Surveys and Estimated Abundance 

Year 

U.S. 
Rangewide 

WSP 
Adults 

Observed   

Estimated 
U.S. 

Abundance 
(observed x 

1.3) 

Recovery 
Unit 6 
WSP 

Observed 

Estimated 
Recovery 

Unit 6 
Abundance 
(observed x 

1.3) 

Action Area 
WSP Observed 
(% of plovers 

observed in RU 
6)  

 

1991 1371 1782 88 114 na  
2000 976 1269 171 222 na  
2002 1517  1972 195 254 na  
2003 1575 2048 264 343 76 (29)  
2004 2039  2651 250 325 75 (30)  
2005 1817 2362 209 272 30 (14)  
2006 1877 2440 298 387 76-77 (26)  
2007 1537 1998 183 238 27-33 (15-18)  
2008 1541 2003 269 350 71(26)  
2009 1587 2063 257 334 63 (25)  

 
 
C.3. Plover Abundance Calculations 
 
An average of 60 to 61 snowy plover adults were detected in the action area during breeding 
season window surveys conducted from 2005 to 2009 (based on data in Table 13a.).  Not all 
plovers are detected during the window surveys, however the number detected (i.e., average 60 
to 61) can be used to estimate the number present by multiplying by a correction factor.  A site-
specific correction factor has not been developed to address potential differences across the 
range of the snowy plover, however the Service has used a correction factor of 1.3 (Service 
2007a) to provide a rough estimate of the rangewide population.  Using this method, an 
estimated average of 78-79 adult plovers inhabited the action area during breeding seasons 2005-
2009.  Another method used to estimate the minimum number of breeding plovers on site is to 
determine the number of nests that are active each day throughout the breeding season, then find 
the maximum number of nests that were active at the same time.  Since one female and male are 
associated with each active nest, the number of active nests can be multiplied by 2 to provide an 
estimate of the minimum number of plovers actually present onsite.  Using this method, the 
number of breeding adults within the action area averaged 61 between 2005 -2009 (based on data 
in Table 14). 
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C.4.  NBC Total Plover Nest Numbers and Fledgling Numbers  
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Appendix D.  2007 Least Tern U.S. Rangewide Breeding Season Data. 
 

2007- Preliminary Data Estimated Number of 
Breeding Pairs 

Number 
of 

Nests 

Estimated Number of 
Fledglings 

Fledgling per Pair 
Ratio 

Site Minimum Maximum Minimum Maximum Minimum Maximum 

San Francisco Bay Area               

Pittsburg Power Plant 7 8 7 0 0 0.00 0.00 

Alameda Point 355 358 394 148 311 0.41 0.88 

Hayward Regional Shoreline 35 35 35 49 49 1.40 1.40 

San Luis Obispo/Santa Barbara Counties               

Oceano Dunes SVRA 54 54 66 70 70 1.30 1.30 

Guadalupe-Mussel Rock 1 1 1 1 1 1.00 1.00 

Vandenberg AFB 18 18 18 16 16 0.89 0.89 

Coal Oil Point Reserve 4 4 6 0 0 0.00 0.00 

Ventura County               

Santa Clara River/McGrath State Beach 56 77 77 76 76 0.99 1.36 

Ormond Beach 49 50 52 35 35 0.70 0.71 

Hollywood Beach 1 1 1 2 2 2.00 2.00 

Pt Mugu- Totals 349 428 431 139 139 0.32 0.40 

   Holiday Beach 57 63 65 4 4 0.06 0.07 

   Holiday Beach Salt Panne 4 6 6 0 0 0.00 0.00 

   Ormond Beach East 286 350 351 134 134 0.38 0.47 

   Eastern Arm 2 9 9 1 1 0.11 0.50 

Los Angeles/Orange Counties               

Venice Beach 449 453 547 446 446 0.98 0.99 

LA Harbor 669 669 710 186 186 0.28 0.28 

Seal Beach NWR - Anahiem Bay 164 166 166 12 12 0.07 0.07 

Bolsa Chica Ecological Reserve 200 200 226 15 15 0.08 0.08 

Huntington State Beach 445 445 485 215 215 0.48 0.48 

Burris Sand Pit 8 9 8 9 9 1.00 1.13 

Upper Newport Bay Ecological Reserve 37 37 42 12 18 0.32 0.49 

San Diego County               

MCB Camp Pendleton- Totals 1422 1422 1530 243 267 0.17 0.19 

     Red Beach 12 12 14 1 2 0.08 0.17 

     White Beach 109 109 117 5 7 0.05 0.06 

     Santa Margarita River - North Beach North 266 266 288 10 14 0.04 0.05 

     Santa Margarita River - North Beach South 922 922 984 226 243 0.25 0.26 

     Santa Margarita River - Saltflats 74 74 85 1 1 0.01 0.01 

     Santa Margarita River - Saltflats Island 39 39 42 0 0 0.00 0.00 

Batiquitos Lagoon Ecological Reserve- Totals 579 579 594 138 190 0.24 0.33 

     W1 40 40 40 15 19 0.38 0.48 

     W2 371 371 379 110 158 0.30 0.43 

     E1 163 163 170 13 13 0.08 0.08 

     E2 0 0 0 0 0 0.00 0.00 

     E3 5 5 5 0 0 0.00 0.00 

San Elijo Lagoon Ecological Reserve 0 0 0 0 0 0.00 0.00 

Mission Bay               

    FAA Island 22 22 28 2 2 0.09 0.09 
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2007- Preliminary Data Estimated Number of 
Breeding Pairs 

Number 
of 

Nests 

Estimated Number of 
Fledglings 

Fledgling per Pair 
Ratio 

Site Minimum Maximum Minimum Maximum Minimum Maximum 

    North Fiesta Island 20 30 39 6 8 0.20 0.40 

    Mariner's Point 75 75 105 20 30 0.27 0.40 

    Stony Point 30 40 45 8 10 0.20 0.33 

    San Diego River Mouth 20 20 30 8 10 0.40 0.50 

San Diego Bay               

    Lindbergh Field & Former Naval Training Center 120 127 135 34 42 0.27 0.35 

    USN- Totals 1149 1149 1285 231 232 0.20 0.20 

       NI MAT 115 115 123 31 32 0.27 0.28 

       Delta Beach North 207 207 224 50 50 0.24 0.24 

       Delta Beach South 147 147 156 35 35 0.24 0.24 

       NAB Ocean 680 680 782 115 115 0.17 0.17 

    D Street Fill/Sweetwater Marsh NWR 100 115 130 25 28 0.22 0.28 

    Chula Vista Wildlife Reserve 33 39 46 0 0 0.00 0.00 

    South San Diego Bay Unit, SDNWR - Saltworks 50 73 97 13 18 0.18 0.36 

Tijuana Estuary NERR 188 239 291 29 47 0.12 0.25 
San Diego Bay (excluding Tijuana Estuary) 
Subtotal 2789 2891 1693 563 599 2 2 

Totals: 6709 6943 7627 2188 2484 0.32 0.37 
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Appendix E.  Calculations Pertaining to Relative Least Tern Abundance and Density 
 
Table E.1 Average Density of California Least Tern Nests at SSTC-N 
 2005 2006 2007 2008 2009 Average 
Number of 
Tern Nests in 
Northern 7 
Lanesa 

294 455 330 443 469 398 

Area of 
Northern 7 
Lanesb 

35.46 ha 
(87.66 ac) 

35.46 ha 
(87.66 ac) 

35.46 ha 
(87.66 ac) 

35.46 ha 
(87.66 ac) 

35.46 ha 
(87.66 ac) 

35.46 ha 
(87.66 ac) 

Tern Nest 
Density in 
Northern 7 
Lanes 

8.3/ha 
(3.4/ac) 

12.8/ha 
(5.2/ac) 

9.3/ha 
(3.8/ac) 

12.5/ha 
(5.1/ac) 

13.2/ha 
(5.4/ac) 

11.2/ha 
(4.5/ac) 

Number of 
Tern Nests in 
Southern 3 
Lanesa 

276 592 452 612 624 511 

Area of 
Southern 3 
Lanesb 

16.44 ha  
(40.63 ac) 

16.44 ha  
(40.63 ac) 

16.44 ha  
(40.63 ac) 

16.44 ha 
(40.63 ac) 

16.44 ha 
(40.63 ac) 

16.44 ha 
(40.63 ac) 

Tern Nest 
Density in 
Southern 3 
Lanes 

16.8/ha 
6.8/ac 

36.1/ha 
14.6/ac 

27.6/ha 
11.1/ac 

37.3/ha 
15.1/ac 

38.0/ha 
15.4/ac 

31.1/ha 
12.6 /ac 

Total Number 
of Tern Nests 
in SSTC N 
Lanes 

 
570 

 
1047 

 
782 

 
1055 

 
1093 

 
909 

Total Area of 
STTC-N 
Lanes 

51.92 ha 
(128.29 ac) 

51.92 ha 
(128.29 ac) 

51.92 ha 
(128.29 ac) 

51.92 ha 
(128.29 ac) 

51.92 ha 
(128.29 ac) 

51.92 ha 
(128.29 ac) 

STTC-N Lane  
Density 

11/ha 
4.4/ac 

20.2/ha 
8.2/ac 

15.1/ha 
6.1/ac 

20.3/ha 
8.2/ac 

21.1/ha 
8.5/ac 

17.5/ha 
7.1/ac 

a; data from DoN, unpublished reports 2005, 2006, 2007, 2008 
b; data from Conkle,T. pers. comm., 2005. 
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Appendix E Continued. 
 
Table E.2.  Percentage of Rangewide Tern Nests Initiated at SSTC-N 
 2005 2006 2007 2008 2009 Average 
Rangewide 
Total Nestsa 

8124 8173 7627 8223 8026 8035 

Number Tern 
Nests  within 
Northern 7 
lanesb 

294 455 330 443 469 398 

Percent of 
Rangewide 
Total in 
Northern 7 
Lanes 

3.6 5.6 4.3 5.4 5.8 4.9 percent 
of 
rangewide 

       
Number of 
Tern Nests in 
Southern 3 
Lanesb 

276 592 452 612 624 511 

Percent of 
Rangewide 
Total in 
southern 3 
lanesb 

3.4 7.2 5.9 7.4 7.8 
 

6.3 percent 
of 
rangewide 

       
Number of 
Tern Nests on 
SSTC-Beach 
Including all 
beach lanes 

570 1047 782 1055 1093 909 
 

Percent of 
Rangewide 
Total on SSTC-
N Beach 

7.0 12.8 10.3 12.8 13.6 11.3 of 
rangewide 
 

       
Number of 
Tern Nests on 
Delta Beaches  

566 378 380 469 648 488 

Percent of 
Rangewide 
Total on Delta 
Beaches 

6.7 4.6 5.0 5.7 8.1 6.0 of 
rangewide 

a: data from CDFG reports: Marschalek 2006, 2007, 2008, 2009 
b. data from unpublished Navy reports 2005, 2006, 2007, 2008, 2010 
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Appendix E Continued. 
 
Table E.3.  California Least Tern Minimum Pair Estimates, Rangewide and Within Action 
Area 
 
 Rangewide 

Min Pair 
Estimatea 

SSTC-N 
Beach Min 
Pair 
Estimatea 

% of 
Rangewide 
Estimate 

Delta Beach 
Min Pair 
Estimatea 

% of 
Rangewide 
Estimate 

Action Area 
Min Pair 
Estimateb 

% of 
Rangewide 
Estimate 

2005 6865 502 7.3 507 7.4 1009 14.7 
2006 7006 884 12.6 342 4.9 1226 17.5 
2007 6744 680 10.1 354 5.2 1034 15.3 
2008 6998 912 13.0 535 7.6 1447 20.7 
2009 7124 914 12.8 550 7.7 1464 20.6 
AVG 6947 778 11.1 458 6.6 1236 17.8 
a from CDFG reports;  Marschalek, D. 2006, 2007, 2008, 2009 
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