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Executive Summary 
An effective biosecurity plan is critical to protecting unique island ecosystems.  Native plant, 
invertebrate and vertebrate communities at Naval Base Ventura County San Nicolas Island (NBVC SNI) 
are at risk of reduced diversity and abundance as a result of the introduction and multiplication of non-
native species.  Native and endemic species present on NBVC SNI greatly increase the need for effective 
biosecurity measures.  The characteristics of the endemic species on NBVC SNI are such that their 
presence would likely hinder the efforts necessary to remove invasive species.  By far, the greatest 
threat to native vertebrate species comes from rats and mice.  Invasive rodents would likely have a 
significant impact on both the native ecosystems and the Navy’s mission for the island.   

This plan makes recommendations for biosecurity measures that address the prevention, early 
detection, and monitoring of invasive vertebrates, terrestrial invertebrates, and terrestrial plants to the 
island.  The biosecurity measures described herein involve personnel, barge operations from Port 
Hueneme, aircraft operations from Point Mugu, monitoring, and response.  Recommendations are 
presented in two levels.  Response measures are summarized at the end of the document.  Level 1 
provides a core set of biosecurity measures that will reduce the risk of invasive introductions to NBVC 
SNI.  Level 2 presents additional site-specific measures that will further increase biosecurity.  A summary 
of the two levels of biosecurity measures is depicted in Table ES-1 below.  

In the event a non-native species is introduced to NBVC SNI, preparedness will be the key to successful 
removal.  The level of response should be determined by the type of species introduced and the 
circumstances of detection.  If the detection of a vertebrate or invertebrate is unreliable, such as an 
unconfirmed sighting, poor quality sign, or a blurry picture, intense monitoring should occur near the 
detection area and in other key areas.  If a dead animal is found, intense monitoring should occur to 
locate additional individuals.  An effort should be made to establish the age of the individual, specifically 
whether the animal was possibly born on NBVC SNI.   

After the target animals have been removed, monitoring should occur island-wide to verify that all 
individuals have been removed and a population was not established.   During and after a vertebrate 
introduction, it is important to review current biosecurity practices and to determine the way in which 
the animal arrived to the island.  Any failures identified in the biosecurity protocols should be re-
evaluated to prevent similar situations from occurring. 
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Table ES-1. Overview of Level 1 Basic and Level 2 Enhanced  Biosecurity Measures 
Personnel  Level 1 Level 2 
  Thoroughly train personnel in all biosecurity protocols X X 
  Facilitate reporting sightings and suspicions X X 
  Display informational signs X X 
  Distribute informational pamphlets X X 
  Ensure biosecurity requirement language is included in all 

contracts and integrated into NBVC programs  
X X 

 Review staff and contracts compliance with biosecurity 
protocol 

X X 

  Create position or reassign staff within the Navy to serve 
as primary point of contact for ensuring biosecurity 

 X 

Barge Operations   
 Thoroughly inspect all cargo destined for NBVC SNI X X 
  Inspect cargo and vessels with detection dogs  X 
 Ensure all cargo is free of soil, plants and debris X X 
 Power-wash vehicles prior to entering staging area X X 
 Keep vehicle and container doors closed X X 
  Seal holes in containers  X X 
  Keep staging areas clean, clear and well-lit X X 
  Maintain traps in staging areas X X 
  Set bait stations or chew blocks in staging areas X X 
  Create outdoor quarantined staging areas X  
  Create indoor quarantined staging areas  X 
 Maintain traps on barge/tugboats X X 
 Deploy additional traps/mooring line cones when barge 

and tug are at port 
X X 

 Airfield Operations   
  Store food in rodent proof containers X X 
  X-ray passenger luggage X X 
  Thoroughly inspect all cargo destined for NBVC SNI X X 
  Inspect cargo and aircraft with detection dogs  X 
 Ensure all cargo is free of animals, soil, plants, and debris, 

and footwear, clothing and gear are free of seeds and soil 
X X 

 Keep staging areas clean, clear and well-lit X X 

 Maintain traps in staging areas X X 

 Set bait stations or chew blocks in staging areas X X 
 Create outdoor quarantined staging areas X  
 Create indoor quarantined staging areas  X 
 Thoroughly inspect aircraft  X X 
Monitoring    
  Visually survey around NBVC SNI landing points for signs of 

animal activity 
X X 

  Deploy cameras around introduction points X X 
  Deploy cameras in key habitat and travel areas  X 
  Expand current biological surveys to target possible 

introductions 
X X 

  Monitor using nest boxes, chew sticks. X X 
  Survey for additional species of likely invaders (sign search, 

trapping) 
 X 

Note: Red font indicates specific Level 2 Enhanced strategies. 
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1.0 Introduction 
Islands make up only 3 percent of the Earth’s surface, yet support a disproportionately high level of 
biodiversity (Myers and others 2000).  Unfortunately, island biodiversity is subject to a disproportionate 
risk of extinction:  more than 90 percent of all extinctions of birds, mammals, and reptiles have been 
island species, and the majority has been the direct result of the introduction of invasive mammals to 
their island homes (IUCN 2006).  While eradication of invasive species from islands is possible in many 
situations, it is expensive and often hard to achieve without significant damage to an island ecosystem.  
Therefore, prevention of non-native species introductions is always preferred to eradication.   

Island biosecurity refers to the policies and protocols designed to protect island ecosystems from the 
threat of invasive species.  Executive Order (EO) 13112 defines an invasive species as “an alien species 
whose introduction does or is likely to cause economic or environmental harm or harm to human 
health.”  Invasive species include plants, animals, and microorganisms that may alter ecosystem 
processes by preying on, displacing, or otherwise harming native species (National Invasive Species 
Council [NISC 2008]).  EO 13112 requires federal agencies whose actions may affect the status of 
invasive species, to the extent practicable and permitted by law, to work together within their current 
authorities to prepare, prevent, and protect resources from harm caused by invasive species.  The NISC’s 
National Invasive Species Management Plan identified five strategies for federal agencies to prevent, 
control, and minimize invasive species and their impacts.  These strategies include prevention, early 
detection and rapid response, control and management, restoration, and organizational collaboration 
(NISC 2008).   

This document focuses on prevention of invasive vertebrate, terrestrial invertebrate, and terrestrial 
plant species to Naval Base Ventura County San Nicolas Island (NBVC SNI).  Prevention of invasive 
species’ introductions is the first line of defense against costly controls and eradication.  An effective 
biosecurity program stops invasive species from establishing populations by preventing, detecting, and 
responding to introductions.  Prevention is key for island ecosystems.  Once a potentially invasive 
species arrives on an island, the chances of preventing establishment and growth of the population 
decrease dramatically (Broome 2007). 

1.1 Scope 
This report reviews the biosecurity options for preventing and detecting the introduction of non-native 
and invasive vertebrates to NBVC SNI, California.  The goal of biosecurity is to protect NBVC SNI’s 
biodiversity by preventing the transport and establishment of non-native species.  The focus of this plan 
is on prevention and response measures to be taken at the pathways of transport including barge 
operations from Port Hueneme and aircraft operations from Point Mugu.  Measures involving personnel 
(communication and training) apply to both barge and aircraft operations, as well as to the detection of 
an introduction on the island.  

While the focus of this document is on the primary ways people and cargo arrive on NBVC SNI, the 
principles outlined can be used to make good biosecurity decisions in addressing any potential 
introduction pathway, both current and future. 
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Recommendations are provided in two levels of increasing effectiveness.  Level 1 Basic (Level 1) provides 
a core set of measures designed to prevent invasive species introductions to NBVC SNI.  Level 2 
Enhanced (Level 2) provides additional advanced options that will further increase biosecurity.  Cost 
effort of implementation and the effectiveness of biosecurity will generally increase from Level 1 to 
Level 2. 

1.2 San Nicolas Island 
One of the four southern Channel Islands, NBVC SNI is located approximately 65 miles off the coast of 
Southern California and is owned and operated by the U.S. Navy.  The 14,562 acre island is composed 
largely of sandstone and shale.  The island serves as an outlying landing field for NBVC.  People and 
cargo arrive via barge and aircraft.  Infrastructure includes paved and unpaved roads, an airfield, supply 
pier, sewage and water treatment facilities, various radar and telemetry equipment, and housing and 
support facilities for the 100 to 200 people living and working on the island.  

The island is home to a variety of wildlife found only on the Channel Islands or NBVC SNI itself, including 
the following special status species:  28 special status plant species, 4 special status invertebrates, 1 
federally listed reptile, 2 federally listed bird species, and 2 mammal species (1 state listed and 1 
federally listed).  State and federally listed threatened and endangered vertebrate species on the island 
include the federally threatened island night lizard (Xantusia riversiana), the federally threatened 
western snowy plover (Charadrius alexandrinus nivosus), and the state threatened San Nicolas Island fox 
(Urocyon littoralis dickeyi).  Marine mammals and seabirds use the island as habitat for breeding and 
raising young.   

Introduced vertebrate species include chukar partridge (Alectoris chukar), and two lizard species, 
southern alligator lizard (Elgaria multicarinata) and side blotched lizard (Uta stansburiana).  Rodents, 
some of which are particularly damaging invasive species, do not currently occur on the island.  
Numerous invasive plant species occur on NBVC SNI, including fennel (Foeniculum vulgare), arundo 
(Arundo donax), agave (Agave sp.), cliff aster (Malacothrix saxatilis var. tenufolia), smilo grass (Stipa 
miliacea), and milk thistle (Silybum marianum), among others.  At least two introduced non-native snail 
species have been recorded – the European garden snail (Helix aspersa) and the decollate snail (Rumina 
decollate).  

1.3 History of Introductions 
In the documented history of NBVC SNI, several species of vertebrates have arrived on the island but 
were removed.  There are records of introductions of the Virginia opossum (Didelphis virginiana), 
coastal desert wood rat (Neotoma lepida intermedia), Belding’s ground squirrel (Urocitellus beldingi), 
and domestic dog (Canis lupis familiaris), as well as anecdotal reports of raccoon (Procyon lotor) (Island 
Conservation 2010a).  Although these introductions did not result in established populations, they still 
presented a threat to the island’s ecosystem through the potential for disease introduction to native 
species and demonstrate a need for effective biosecurity. 



 

3 
San Nicolas Island Biosecurity Plan Tetra Tech (October 2012) 

Some introductions did result in established populations of vertebrate species.  Fewer than 100 chukar 
partridge were intentionally released as hunting stock in the late 1960s and are thriving on the island 
today (Navy 2005, Tierra Data, Inc. 2010).  Southern alligator lizard and side blotched lizards, both 
accidental introductions, still occur on NBVC SNI.  Domestic sheep and feral cat populations were on 
NBVC SNI historically but have been successfully removed.  

The introduction and multiplication of non-native plants have altered the natural plant communities and 
threatened the status of rare and endemic plant species on NBVC SNI.  Invasive plant introductions to 
NBVC SNI date to the ranching period of the 1850s through the 1930s.  The introduction of domestic 
grazing animals, especially sheep, resulted in the introduction and spread of non-native plant species 
across the island (Junak 2008).  During the period from 1890 to1899, 19 non-native plant species were 
documented.  As of 2008, the documented flora of NBVC SNI consists of 278 species, 141 of which are 
non-native (Tierra Data, Inc. 2010).  It is likely that non-native species were inadvertently introduced 
through the import of materials to the island.  Other invasive plants were deliberately introduced such 
as European beachgrass (Ammophila arenaria), which was planted for erosion control (Junak 2008).  
Invasive plant control and eradication occurs at NBVC SNI and includes manual and chemical methods of 
removal and treatment.  Species targeted for treatment in 2011 include the following:  fennel, goat’s 
beard (Tragopogon dubius), Sahara mustard (Brassica tournefortii), sorrel (Oxalis sp.) and smilo grass 
(Santare and others 2011). 

Non-native invertebrates occur on NBVC SNI and include decollate snails, European garden snails and 
Argentine ants (Linepithema humile) (Tierra Data, Inc. 2010).  Argentine ants that occur in developed 
areas are controlled under the Navy’s Integrated Pest Management Program.  However, no control in 
natural areas occurs for these species.  

1.4 Factors Favoring Biosecurity on NBVC SNI 
The location and management of NBVC SNI present several advantages for facilitating the effective 
implementation of biosecurity.  First, access to the island is limited and restricted.  The Navy controls 
the movement of people and goods between the mainland, or other points of embarkation, and the 
island.  Military and civilian staff are experienced and aware of the need to adhere to Navy protocol, 
which will make implementing biosecurity measures easier.  There are already many rules in place to 
prevent introductions, such as aircraft inspections and a no-pet policy.  San Nicolas Island’s remote 
location means that relatively few private vessels visit the island.  In addition, vessels visiting the island 
are not provided docking space, and passengers are not allowed to come ashore.  Lastly, there are no 
landmasses within swimming distance of NBVC SNI for most terrestrial invasive species.   

2.0 Non-Native Species Threats and Introduction Pathways 
The following is a summary of the potential terrestrial vertebrate, invertebrate and plant threats 
(species with the greatest likelihood of being introduced and establishing populations) and introduction 
pathways specific to NBVC SNI. 
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2.1 Non-Native Introduction Threats 

2.1.1 Terrestrial Vertebrates  
A review of introductions to NBVC SNI demonstrates that while a wide range of non-native species has 
been documented, some common invasive species have not established on the island, notably rats.  
Rodents have been introduced to 90 percent of all islands worldwide, where they are a leading cause of 
extinction of native species (Towns 2006) as well as a major cause of damage to infrastructure, as 
detailed in the example provided in Table 1.  The black rat (Rattus rattus), the Norway rat (Rattus 
norvegicus), and the house mouse (Mus musculus) all have a record of severely impairing island 
ecosystems.  Rodents can survive on a variety of food sources, are able to adapt quickly to new habitat, 
and are prolific breeders, able to establish island-wide populations quickly.  These natural characteristics 
make rats and mice the most threatening invaders.  In addition, rodents pose a particular problem in 
managing biosecurity, as their small size and agility mean they are difficult to exclude from a given area.  
Invasive rodents are present on three of the Channel Islands (Knowlton and others 2007).  That rats 
have not established populations on NBVC SNI in the past is no indication that it could not happen in the 
future.  The risk of introduction from these species, as well as its effect on NBVC SNI’s biodiversity and 
infrastructure, must not be underestimated.  The presence of the endemic deer mouse (Peromyscus 
maniculatus exterus) and the island fox make it extremely unlikely an invasive rat or mouse population 
could be removed without impacts to these native species, even if significant financial resources and 
effort were expended. 

Table 1: Cost (US$) of a single incident of rodent damage to aircraft 
arrestor cables on Wake Island (Island Conservation 2010b) 
Parts $29,000 
Labor/Personnel Costs $15,700 
Flights $30,000 
  
Total costs $74,700 

 

Reptiles, in general, do not pose as great a risk as mammals to NBVC SNI.  However, species such as the 
brown tree snake (Boiga irregularis) are causing significant ecological and infrastructural damage to 
islands elsewhere in the world, particularly on the Pacific Island of Guam.  Options for passive control of 
reptiles, such as humane kill traps or bait stations, are limited.  Reptiles generally leave less sign of 
presence, so the most effective methods of detection are more intensive methods such as trapping and 
active search (Garden and others 2007).  The best way to prevent an introduction for both reptiles and 
rodents is to reduce the chance of stowaway animals by not providing them food and access to cargo 
that is being transported to the island.  

The coastal Southern California species most likely to arrive on NBVC SNI as a result of established 
populations in the vicinity of departure points for cargo and people going to NBVC SNI are presented in 
Table 2 and Appendix A.  However, nearly any type of organism could arrive on the island either 
incidentally or intentionally.  The measures outlined in this report will reduce the risk of any 
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introduction, but are tailored to those species that pose the greatest risk.  The biosecurity plan should 
be reviewed and updated periodically, and particular attention should be paid to any new risk resulting 
from a change in procedure or protocol, such as a change in the way personnel or cargo are transported 
to the island. 

 

Table 2: Species at highest risk of introduction to NBVC SNI found around 
mainland departure points (Island Conservation 2010c). 
Rodents  
 Black Rat (Rattus rattus) California Mouse (Peromyscus californicus) 

Norway Rat (Rattus norvegicus) California Vole (Microtus californianus) 
House Mouse (Mus musculus) Dusky-Footed Woodrat (Neotoma fuscipes) 
Brush Mouse (Peromyscus boylii) Woodrat species (Neotoma spp.) 
Cactus Mouse (Peromyscus eremicus) Kangaroo Rats (Dipodomys spp.) 
California Ground Squirrel (Spermophilus  
beechyi) 

Western Harvest Mouse (Reithrodontomys 
megalotis) 

Rabbits/Hares  
 Black-tailed Jackrabbit (Lepus      
               californicus) 

Desert Cottontail (Sylvilagus audobonii) 

Snakes/Reptiles  
 Gopher Snake (Pituophis melanoleucus) Western Fence Lizard (Sceloporus 

occidentalis) 
 Pacific Rattlesnake (Crotalus oreganus) Western Skink (Eumeces skiltonianus) 
 Two-striped Garter Snake ( Thamnophis 
                hommondii) 

 

Other Predators  
 Coyote (Canis latrans) Raccoon (Procyon lotor) 
 Feral Cats (Felis catus) Striped Skunk (Mephitis mephitis) 
 Gray Fox (Urocyon cinereo) Virginia Opossum (Didelphis virginianus) 
 Long-Tailed Weasel (Mustela frenata)  

 

2.1.2 Terrestrial Invertebrates 
Non-native terrestrial invertebrates, in the absence of their natural predators and other factors that 
control their numbers in their native ranges, are able to multiply and spread to a wide range of habitats.  
Invasive invertebrates are capable of destroying native plants, agricultural crops, and are vectors of 
disease in plants, humans and animals.  They negatively impact plant, animal and native invertebrate 
populations.  Many of the native pollinators at NBVC SNI may have co-evolved with island endemic 
plants and are important to habitat and rare plant management.  Thus, impacts to native pollinators 
may indirectly impact native plant communities and the species dependent on them.   

Argentine ants are regionally abundant and problematic in California and are easily transported with 
materials to new locales.  Once established, Argentine ants are detrimental to other arthropods and 
alter the plant community and availability of food for vertebrates.  Studies have found that Argentine 
ants recruit rapidly and will numerically dominate and aggressively displace native ant species.  This 
directly reduces biodiversity and alters the food web from the bottom up.  They pose a threat to 
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federally listed and protected nesting birds and their offspring and reduce the survivorship of fledglings 
(Tetra Tech 2009).   

The decollate snail is a relatively large snail that preys on other mollusks.  This species and the European 
garden snail may pose a threat to the small remnant population of terrestrial land snails on NBVC SNI 
(Tierra Data, Inc. 2010). 

Control of invasive invertebrates is extremely difficult and costly and requires the application of 
pesticides and, in some instances, biological controls.   For some species, controls may be ineffective or 
well-tested controls have yet to be discovered, such as is the case with earthworms and planarians.  
Terrestrial invertebrates are easily transported with agricultural products, construction materials and 
equipment.  

2.1.3 Terrestrial Plants 
Non-native invasive plants pose a serious threat to native ecosystems and species diversity.  Invasive 
plant species threaten the integrity of natural communities by outcompeting native species for limited 
resources.  Their spread can drastically alter natural ecosystem processes and degrade habitat for native 
plants, insects and animals.  Species at risk of reduction or displacement from non-native plant spread 
on NBVC SNI include 28 ecologically sensitive plants (Tierra Data, Inc. 2010).  Terrestrial plants can 
establish by seed that is transported to NBVC SNI inadvertently in equipment, construction materials 
and the baggage or footwear of personnel.  Early detection of new infestations and new species 
introductions are key to avoiding expensive control costs. 

2.2 Introduction Pathways 
The two primary pathways by which new species could be introduced are by barge and aircraft.  These 
pathways are tied heavily to Long Beach, Port Hueneme, and Point Mugu on the California mainland. 
The supply barge used for NBVC SNI is docked at the Port of Long Beach and transported to Port 
Hueneme for loading and transporting cargo to NBVC SNI.  People and cargo transported by air depart 
primarily from Point Mugu.  People and cargo may originate from anywhere in the world, but effective 
biosecurity at the primary departure points will minimize the risk that new non-native species will arrive 
at NBVC SNI.   

Informed personnel are the most important tool in maintaining biosecurity across introduction 
pathways.  Simple measures such as being alert, making sure doors and lids are closed, and reporting 
sightings can be key to preventing an introduction.  No biosecurity plan can be effective without the 
diligence of the people most involved with moving supplies to and from the island. 

2.2.1 Barge Operations 
The supply barge used for NBVC SNI is the Foss 185-C4, a 185-foot deck barge that serves as a platform 
for cargo.  A tugboat is used to tow the barge.  The barge and tugboats are owned and operated by FOSS 
Maritime and stored at its facilities at the Port of Long Beach.  When not in use, the tugboats are tied to 
the FOSS Maritime docks.  The barge mooring is approximately 30 feet away from the docks; no foot 
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access is possible. At the time of writing, no rat barriers are used along mooring cables at the Port of 
Long Beach. 

The barge used to transport cargo to NBVC SNI is specially modified to match the barge docking facilities 
on the island.  Currently, no other barge is allowed to transport cargo on or off of NBVC SNI.  The barge 
is available to transport cargo for other customers but is rarely used for tasks unrelated to NBVC SNI 
operations.  FOSS Maritime has multiple tugboats available for use during barge operations.  These 
boats are not used exclusively for NBVC SNI operations. 

Anything transported via barge is brought to a staging area at Port Hueneme.  The staging area is 
adjacent to the dock used to load the barge.  The empty barge is brought from the dock in Long Beach to 
be loaded at Port Hueneme.  The loaded barge then travels directly to NBVC SNI.  Cargo is unloaded 
onto a concrete staging area on NBVC SNI.  The barge is then loaded with cargo to return to the 
mainland.  Barge operations are scheduled to occur every 2 weeks, but may be delayed by weather or 
lack of enough cargo to warrant a trip.   

The cargo on the barge can include a large variety of items, both Navy-owned and private.  Navy and 
privately owned vehicles are common cargo, as well as large dumpsters, construction supplies, and 
heavy machinery.  Cargo is placed at the staging area by its owners.  No screening occurs before the 
items are placed in the staging area beyond what might occur at the gate of Port Hueneme.  Cargo could 
originate from anywhere, but is required to be free of any major mud and debris.  All garbage is 
removed from the island via the barge.  Garbage produced from construction is brought off island in 
large, open-top dumpsters.  All other garbage, including food waste, is placed in dumpsters staged 
around the island.  This “wet” garbage is collected by a garbage truck that is transported back to the 
mainland on the barge.  Once a garbage truck is ready to be taken off island, a replacement truck is 
brought out to the island.  Usually, enough waste is generated that a garbage truck is taken off with 
each barge operation.  The garbage truck may spend one night parked by the pier on NBVC SNI awaiting 
transport, but typically the truck is brought to the pier during the barge loading operation to allow for 
last-minute trash collection (Island Conservation 2010d).  Garbage trucks and containers awaiting 
transport from the mainland to NBVC SNI present an additional threat to biosecurity if they are not 
completely cleaned before they are transported to the island.  New invaders may be attracted by and 
take refuge within dirty containers.  

2.2.2 Aircraft Operations 
The airfield at Point Mugu serves as the primary departure point for people and cargo being transported 
to NBVC SNI via airplane.  Passenger flights occur throughout the work week.  One C-130 cargo flight is 
scheduled each week, but the schedule can vary depending on need and other external factors.  Aircraft 
are usually left outdoors during the night, but may be parked in a hangar if they are being serviced. 

Phoenix Air operates the Gulf Stream G-1 planes used to transport passengers to and from NBVC SNI.  
These planes have limited cargo space.  Passengers can check luggage, which is placed on a small electric 
cart before it is loaded into the back of the plane.  Passengers are allowed to carry on personal items, 
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which are stored in the front of the plane or under the seats.  Personal luggage is screened by X-ray 
before each flight. 

Cargo going to NBVC SNI via the C-130 is accepted beginning on Monday.  The cargo staging area at 
Point Mugu is located just outside the terminal buildings.  Most cargo is transported in metal rodent-
proof containers that are staged outside for departure.  However, there may be instances where items 
that do not fit into the containers are stored outside.  Flights are usually scheduled for the next day, but 
are often delayed for various reasons.  Cargo delivered for transport on Monday is stored at the 
terminal for as long as it takes until the next cargo plane flight.  Items being transported to NBVC SNI 
must be registered at the terminal; however, no official screening occurs. 

Aircraft originating from locations other than Point Mugu, but within the U.S., occasionally land on NBVC 
SNI.  All aircraft typically undergo inspections before departure that target safety hazards such as birds 
or rodents.  On rare occasions, aircraft originating from areas outside the U.S. land on NBVC SNI.  In this 
case, the plane will usually stop at an airport in the U.S. that is equipped to handle customs and 
inspections involved with any border crossing.  These processes include inspection for live animals.  In 
the event that an international flight goes directly to NBVC SNI, U.S. Customs agents will be scheduled to 
meet the plane when it lands and perform all necessary inspections (Island Conservation 2010e).  
Coordination should occur to relay NBVC SNI biosecurity protocol to the various points of embarkation 
for the above instances, where flights originate from locations other than Point Mugu.  

2.2.3 Food 
Food transport is a key area of concern in maintaining biosecurity.  Food provides great motivation for 
animals or insects to actively try to access cargo destined for NBVC SNI.  Once an animal or insect has 
access to food, it will either stay or return regularly and may even communicate the presence of food to 
others.  Accordingly, extra diligence is required in inspecting and transporting food supplies.  Food is 
transported to NBVC SNI the same way as other cargo.  Food is brought to the Point Mugu airfield 
staging area from the supply warehouse, loaded into rodent-proof metal containers, and stored on site 
until the metal containers are loaded into the cargo plane.  Food arrives from the supply warehouse in 
the original packaging, typically cardboard boxes, and is not repackaged before it is loaded into the 
metal containers. Perishable food is placed in refrigerated containers.  In the event of small delays, food 
will not be removed from the metal containers and will remain at the terminal until the cargo operation 
occurs.  If the plane is cancelled for the week, the supply department will be instructed to pick up the 
food.  Water and other canned liquids (soda and beer) are often brought to the air terminal on pallets.  
These items remain on the pallets throughout delivery to NBVC SNI. 

The exception to the food transport process as described above is personal food items.  Personnel are 
allowed to take food to the island for personal use.  Personal food is often transported as luggage on the 
passenger flights, but can be sent on the cargo plane as well.  Personal food sent on the cargo plane is 
placed in the metal containers to be sent to the island, but will not necessarily be removed if the plane is 
delayed for an extended period of time. 
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3.0 Biosecurity Measures 
The Navy has great control over what goes to NBVC SNI and how it gets there.  The vast majority of 
people and cargo travel through two specific routes, by barge and air.  These circumstances provide an 
opportunity to create “pinch points” where a large portion of biosecurity measures can occur.  
Biosecurity measures are classified into two levels according to the level of effort and effectiveness:  
Level 1 Basic (Level 1), and Level 2 Enhanced (Level 2).  Both levels contain strategies targeted to 
prevention at introduction pathways, as well as on-island detection. 

Level 1 measures represent a core set of practices that will provide a good level of biosecurity for NBVC 
SNI.  These core measures represent standard practices used to ensure biosecurity on islands globally.  
Level 1 also includes strategies to implement a site-specific biosecurity plan, such as creation of 
quarantined staging areas for cargo.  

Level 2 measures represent more advanced procedures that will increase biosecurity at likely a greater 
cost and effort.  These measures provide options for escalation if the lower level measures are 
determined to be lacking or ineffective.  The following sections detail Level 1 Basic and Level 2 Enhanced 
measures for personnel (Section 3.1), barge operations (Section 3.2), airfield operations (Section 3.3), 
and monitoring (Section 3.4).  Appendix B presents examples of trapping methodologies and Appendix C 
provides an example informational brochure. 

3.1 Personnel 

The following sections describe Level 1 and Level 2 biosecurity strategies for personnel.   

3.1.1 Personnel Level 1 Basic 
It is critical that staff involved in transporting people and goods are made aware of the importance of 
biosecurity and follow biosecurity protocol.   The effectiveness of the biosecurity plan will directly relate 
to the quality of training the staff has received.  Protecting the biodiversity of NBVC SNI is a team effort 
and should be treated as such.  Training should attempt to promote awareness and a sense of pride in 
the value of the NBVC SNI ecosystem.  Inspections will be more thorough if staff members understand 
the importance of their work rather than follow a set of instructions.  Well-trained staff will do more 
than follow instructions; they will identify opportunities for improving the system. 

Basic training is necessary to ensure staff members are aware of and understand all policies and 
procedures put in place.  Training is required for both military and civilian staff, as well as contractors 
regularly involved in moving cargo.  Personnel accepting, loading, transporting, and unloading cargo 
from the barge and planes require training.  Supervisors of these staff should also be trained to help 
facilitate and reinforce the need for following protocol.  These staff should be trained to follow 
biosecurity protocol outlined in Section 3.2 Barge Operations, 3.3 Airfield Operations, and 3.4 
Monitoring for Introductions.   

Staff should be trained to recognize and report signs that indicate an animal is present in an 
unauthorized area, or that cargo hosts insects or dirt and debris.  Anyone who will be spending 
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significant time on NBVC SNI should receive training on differentiating signs of invaders on the island 
from signs of native species. 

Measures involving active monitoring and control work will require a higher level of training.  It is 
recommended that natural resources or pest management workers be responsible for maintaining the 
traps in the staging area, but non-environmental focused staff can be trained if necessary.   

Any monitoring or surveys on island for introductions should be performed by personnel experienced in 
locating and identifying sign and monitoring animals.  Any removal efforts should involve highly trained 
professionals to maximize the chances for success.   

Personnel adherence to biosecurity policies and procedures should be monitored.  The Navy should 
establish a contract with an organization that can periodically inspect and review how well biosecurity 
measures are being followed.  The review should focus on all biosecurity measures, including staff 
training, communication measures, adherence to procedure and protocol, and effectiveness of 
prevention measures at staging and quarantine areas.  Additionally, the review process can be used to 
identify any changes or additions that can be made to improve biosecurity.  A yearly review, once a plan 
is fully in place, would likely be enough. 

Communication  

Communication is important at all levels.  Personnel need to be willing and diligent in reporting any 
suspicions or concerns and in asking questions if they are unsure about something.  Personnel should 
direct any concerns or questions to NBVC Environmental Division and the officer in charge (OIC).   

Forms should be created and made available to assist staff in providing all necessary information in 
reporting a sighting.  Reports should include details such as date and time of sighting, location of 
sighting, description of animal or sign, as well as contact information for the person filing the report. 

Signage should be used to help remind and educate personnel on the various aspects of biosecurity.  
The basic principles of biosecurity and NBVC SNI protocol should be outlined.  Pictures of rats and other 
risky invaders (cats and snakes) should be included.  Signs should provide information on how to report 
a sighting.  Signs should be displayed where staff will see them regularly, including break areas, the air 
terminal, and cargo staging areas. 

Contracts and shipping documents provide an excellent opportunity for communicating biosecurity 
requirements.  All contracts and shipping documentation should include details on what is required and 
expected when people and cargo are transported to NBVC SNI.  It should be clearly stated that cargo will 
be inspected for pests and may be denied transport if pests are found.  Contracts should include 
wording that requires the contractor to adhere to all applicable biosecurity measures, including training 
of staff (barge operators).  

In addition, small pamphlets similar to the informational signs should be produced.  The “Stop Rats 
Before They Stop You” (Appendix C) is a good example. It explains how quickly rats reproduce and shows 
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just how small a hole a rodent can enter.  These pamphlets should be provided to all contractors and 
visitors on the island.  

3.1.2 Personnel Level 2 Enhanced  
In addition to the measures outlined in Level 1, the following should occur under Level 2 Enhanced.  The 
Navy should consider creating a new position, or expanding a current position, to serve as the primary 
point of contact for any questions or concerns regarding biosecurity on NBVC SNI.  This person would 
spend a significant amount of his or her time training personnel on biosecurity protocols, ensuring 
contractors and visitors are educated on the importance of biosecurity and applicable protocols, and 
implementing maintaining other aspects of biosecurity.  The primary duties of this position would be to 
train personnel, maintain traps and bait stations, and lead all monitoring and response efforts to 
introductions.  

3.2 Barge Operations 
Prevention and detection measures for barge and tugboat operations are described in the following 
sections. 

3.2.1 Barge Operations Level 1 Basic 
Biosecurity measures involving the barge and tugboat are critical to preventing introductions to NBVC 
SNI.  Effective measures can be implemented at relatively low cost and with little effort. 

Staging Area 

The following measures will help prevent invasive species from entering cargo staged at Port Hueneme: 

• The staging area should be kept clean and free of anything not awaiting transport to the island.  Any 
extra containers or debris could provide a place for animals or insects to live.  Potential food sources 
such as plants, seeds, garbage, and animal carcasses should be removed. 

• All windows and doors on vehicles and shipping containers should be closed tightly after inspection 
and before transport to the island. 

• Vehicles (passenger and construction) being transported to NBVC SNI must be free of dirt and 
debris.  Vehicles should be power-washed prior to entering the staging area, with special attention 
given to ensure that wheels, wheel wells, undercarriages, and heavy equipment buckets are clean. 

• Any dumpsters destined for NBVC SNI must be completely emptied and cleaned before entering the 
staging area. 

• Dumpsters and shipping containers should be placed flat on the ground to avoid providing cover for 
animals. 

• An effort should be made to seal any cracks or holes in shipping containers. 

• All cargo at the staging area should be inspected for cleanliness and signs of animal tampering and 
harboring immediately before being loaded onto the barge.  Cargo should be free of animals, 
insects, soil, plants, and debris. 
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• Prior to loading and transport, construction materials should receive extra inspection.  Construction 
materials, including cement blocks, lumber, gravel, and insulation, provide particularly good refuge 
for vertebrates, invertebrates, and seed.   

o Lumber should be certified pest- and pathogen-free and tightly bundled.  In the event it 
is not certified and tightly bundled, the bundle should be taken apart, inspected 
thoroughly, and restacked before leaving the mainland, as it could harbor animals or 
seed. 

o Wood should be processed and treated, and have no traces of bark or soil.  Bark may 
provide habitat for invertebrates and pathogens. 

o Gravel and fill material should be certified weed-free. 

o Erosion control materials such as straw or coconut-fiber wattles or blankets, should be 
certified weed-free.   

• Lights near the staging area should be left on.  Keeping the staging area well lit will make it less 
attractive to animals. 

• Traps should be maintained in and around the staging area at Port Hueneme.  Jaw-style snap traps 
are recommended for rodents, as they are effective, versatile, and easy to set (Appendix B).  This 
style of snap trap comes in small and large sizes designed to target mice and rats, and both sizes of 
traps should be used.  Rodents tend to travel along barriers when they forage; therefore, traps 
should be placed along fences, against shipping containers, in corners, and along any other barrier.  
It is not necessary to bait these traps, as the rodent may step on the trigger as it moves along 
barriers, but maintaining baited traps will increase the chance of capture.  Traps can be baited with 
commercially available baits, nesting material (cotton), a mixture of oats and peanut butter, or 
whole nuts (Fritts 2007).  To reduce the risk of trapping other wildlife, traps can be placed in 
commercially available bait stations that are able to hold traps under boards, rock piles, or other 
cover.   

• Bait stations may provide an additional option to attract any rodents that may enter the staging 
area.  A bait station is a plastic box with holes that allows small animals to access the bait but 
prevents other wildlife such as birds from entering (Appendix B).  The stations should be placed 
along fences, walls, or other edges, similar to trap placement.  Either rodenticide blocks or non-toxic 
chew blocks can be used (see Section 3.4.1).  The blocks should be checked regularly for chew 
marks.  The quantity and characteristics of the chew marks can provide information on how often an 
animal is visiting.  All bait stations with toxic bait must be kept in a secondary secured cage to 
prevent non-target animals from tampering with the bait station.  Garbage trucks sent to NBVC SNI 
to collect “wet” garbage must be completely cleaned and emptied before they enter the staging 
area.  Any food waste remaining in the truck could attract scavenging animals.  It will not be possible 
to eliminate all food odors from the truck; therefore, it is recommended the truck be parked away 
from other equipment and additional traps be placed around the truck. 
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Barge and Tugboat 

Both the barge and tugboat offer opportunities for animals or insects to stow away.  Since the barge and 
tugboats are not operated by the Navy, it is critical that the contracts mandate compliance with 
biosecurity measures.  The captain and crew should be trained to recognize relevant animal signs.  The 
following measures should be employed to prevent wildlife from entering barges and tug boats: 

• Rodent traps should be maintained on board each vessel and checked regularly.  Preferred trap 
placement is along walls, in dark corners, near food sources, or anywhere rodents are likely to hide. 

• When the barge and tug are tied at port, any doors, windows, and access hatches should be shut, 
and additional traps should be deployed near lines and other access routes.  Cones should be placed 
along the mooring lines to prevent animals from climbing onto the ship. 

• Cargo must be rigorously inspected immediately before being loaded onto the barge.  

• Any containers or gear stored on the decks of the barge or tugboat should be placed on a flat 
surface and in such a way that does not potentially provide cover for animals. 

In the event that live animals are detected on the barge or tugboat during transport to the island, efforts 
should be made to remove them.  If a rodent is detected, additional traps should be deployed where the 
animal or animal sign was seen.  Traps should also be placed on any access routes to and from where 
the animal was seen.  Larger animals, such as cats or raccoons, may require the use of a net or cage trap.  
If the animal cannot be captured or removed, or confirmation of removal is not possible, the barge 
should return to Port Hueneme to be inspected and cleared of animals.  These measures require that 
barges and tugboats are equipped with traps and cages. 

Quarantine Area 

A quarantine area should be established at Port Hueneme either at or near the current cargo staging 
site.  The area should be well lit and large enough to hold all cargo awaiting transport while leaving 
enough space around the perimeter to conduct inspections and monitor for animals.  All cargo going 
into the quarantine area must be inspected for animals and sign of presence.  The area should be kept 
empty except for cargo awaiting transport.  All doors on containers and vehicles should be tightly closed, 
and vehicle windows should be rolled up. 

The sides of the quarantine area should be made of solid or mesh fencing with holes no larger than 0.25 
inch.  The bottom of the fencing should run directly into the ground with a skirt lying outward to prevent 
animals from burrowing underneath.  The fence should be at least 9 feet high and have a solid outward 
facing baffle of at least 18 inches to exclude any animal that may be able to climb the fence.  The fence 
should be far enough away from buildings and poles that animals cannot use them as a means of access.  
Traps or bait stations should be placed along the inner walls of the quarantine area. 

Power lines run directly over the current staging area for the barge, and a power pole is within the area.  
Power lines provide an easy access route for small animals, especially squirrels and rats.  Ideally, the 
power lines should be rerouted and the pole removed.  If rerouting is not feasible, barriers should be 
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installed on the power lines to prevent an animal from running along the lines and into the quarantine 
area.  Barriers can be a metal or plastic disc that is at least 36 inches in diameter.  The barriers should be 
placed on the power lines just outside the quarantine area, adjacent to each other to prevent an animal 
from simply changing power lines to evade the barriers. 

Metal shipping containers and large, open-topped dumpsters are often loaded onto the barge.  
Containers and dumpsters are often used to carry building supplies and equipment to the island.  All 
containers should be brought into the quarantine area empty to prevent an animal from entering the 
quarantine area in a pre-packed container.  Once a container has been inspected, any supplies or 
equipment that have also been inspected can be loaded into the container.  If possible, any metal 
shipping containers used to transport cargo to NBVC SNI should be rodent proof, meaning they close 
tightly and have no holes larger than 0.25 inch.  Ideally, containers should have a tight seal to exclude 
insects.  Caulking gaps with silicone would prevent insects from entering.  Containers and dumpsters 
should also be set directly onto flat ground to avoid providing cover to animals. 

3.2.2 Barge Operations Level 2 Enhanced 

Staging Area 

All staging at Level 2 would occur within quarantined space.  A Level 2 quarantine space is an enclosed 
building dedicated to storing cargo awaiting transport to NBVC SNI.  All doors and windows must close 
tightly.  Any hole or crack larger than 0.25 inch should be sealed for vertebrate exclusion and smaller 
cracks should be caulked with silicone to prevent insects from entering.  The building must be large 
enough to accommodate everything awaiting transport while maintaining enough space around the 
perimeter to adequately inspect cargo and monitor for animals.  Rodent traps should be placed inside 
the building at intervals along the walls.  The floor should be made of sealed concrete.  The interior and 
exterior of the building should be well lit at all times.  Only cargo scheduled for transport to the island 
should be placed inside the building, and only after it has been thoroughly inspected for signs of animal 
presence. 

Large and small dedicated dumpsters should be used for transporting waste off the island.  By either 
purchasing or contracting dumpsters, the Navy would maintain greater control over biosecurity on the 
island.  Even purchased dumpsters should be thoroughly cleaned and inspected before they are 
transported to NBVC SNI.  While not in use, the dumpsters should be stored clean and empty in a 
location that allows the Navy to control animal access to the dumpsters. 

Barge/Tugboat 

Level 2 measures require a barge dedicated exclusively for NBVC SNI operations.  Although this barge 
will not eliminate the need for other biosecurity measures, it will allow for greater control over 
biosecurity.  A dedicated tugboat would offer the same benefits as a dedicated barge but would cost 
significantly more.  If either the barge or tugboat became exclusive to NBVC SNI operations, it would be 
ideal to store them at Port Hueneme and implement measures to deny animals access (fencing, lighting, 
and offshore mooring). 
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Canine Inspections 

Trained dogs can detect a variety of vertebrates on the barge, tugboat, or in cargo. Detection dogs 
primarily locate an animal by its scent, which is more effective than visual searches for sign.  Detection 
dogs should be trained to detect a variety of animal sign, with a particular focus on rodents, felines, and 
other vertebrates found on the Southern California mainland.  If dogs are used, a contract should be 
established with an experienced handler to raise, train, and work the dogs.  The dogs should inspect the 
barge, tugboat, and cargo during every barge operation.  The U.S. border patrol and U.S. customs are 
the only federal programs that currently use detection dogs in a similar manner in California. 

3.3 Airfield Operations 
Prevention and detection measures for airfield operations are described in the following sections. 

3.3.1 Airfield Level 1 Basic 

Staging Area 

Recommended prevention measures for the airfield staging area are nearly identical to the prevention 
measures described above for barge operations.  The following measures will help prevent vertebrates 
from entering cargo staged at Point Mugu: 

• The staging area should be kept clean and free of anything not awaiting transport to the island.  Any 
extra containers or debris could provide a place for animals to live.  Potential food sources such as 
plants, seeds, garbage, and animal carcasses should be removed. 

• Most of the cargo going to NBVC SNI via plane is placed in metal containers that can be tightly 
closed.  All shipping containers should be closed tightly after inspection and before transport to the 
island.  These containers should always be closed tightly at all times when they are not being loaded 
or unloaded.  

• All cargo at the staging area should be inspected for cleanliness and signs of animal tampering and 
harboring immediately before they are loaded onto the aircraft.  Cargo should be free of animals, 
insects, soil, plants, and debris. 

• All footwear, clothing, and gear should be clean and inspected for seeds and soil before entering the 
airplane. 

• Signs at the staging area and terminal should be posted stating the need to close containers tightly, 
along with information on identifying signs of animal presence.   

• Empty containers should be inspected immediately before they are loaded with cargo. 

• An effort should be made to seal any cracks or holes in shipping containers. 

• Shipping containers should be set flat on the ground to avoid providing cover for animals. 

• Lights near the staging area should be left on.  Keeping the staging area well lit will make it less 
attractive to animals. 
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• Traps should be maintained in and around the staging area at Point Mugu.  Jaw-style snap traps are 
recommended for rodents, as they are effective, versatile, and easy to set (Appendix B).  This style 
of snap trap comes in small and large sizes designed to target mice and rats, and both sizes of traps 
should be used.  Rodents tend to travel along barriers when they forage; therefore, traps should be 
placed along fences, against shipping containers, in corners, and along any other barrier.  It is not 
necessary to bait these traps, as the rodent may step on the trigger as it moves along barriers, but 
maintaining baited traps will increase the chance of capture.  Traps can be baited with commercially 
available baits, nesting material (cotton), a mixture of oats and peanut butter, or whole nuts (Fritts 
2007).  To reduce the risk of trapping other wildlife, traps can be placed in commercially available 
bait stations that are able to hold traps under boards, rock piles, or other cover.   

• Bait stations may provide an additional option to attract any rodents that may enter the staging 
area.  A bait station is a plastic box with holes that allows small animals to access the bait but 
prevents other wildlife such as birds from entering (Appendix B).  The stations should be placed 
along fences, walls, or other edges, similar to trap placement.  Either rodenticide blocks or non-toxic 
chew blocks can be used (see Section 3.4.1).  The blocks should be checked regularly for chew 
marks.  The quantity and characteristics of the chew marks can provide information on how often an 
animal is visiting.  All bait stations with toxic bait must be kept in a secondary secured cage to 
prevent non-target animals from tampering with the bait station.  Garbage trucks sent to NBVC SNI 
to collect “wet” garbage must be completely cleaned and emptied before they enter the staging 
area.  Any food waste remaining in the truck could attract scavenging animals.  It will not be possible 
to eliminate all food odors from the truck; therefore, it is recommended the truck be parked away 
from other equipment and additional traps be placed around the truck. 

Food Storage and Transport 

Proper food storage and transport are critical.  Perishable goods are transported to NBVC SNI inside 
refrigerated chests that close tightly.  Other food should always be stored and transported in rodent-
proof plastic or metal containers.  Cardboard boxes will not stop a hungry rodent, and all boxes should 
be inspected for holes and signs of chewing before they are loaded into rodent-proof containers.  Cargo 
delivered to the air terminal on pallets should be removed from the pallets and placed in rodent-proof 
containers. 

Luggage Inspection 

The X-ray machines at the air terminal should be used to scan all luggage taken on the passenger planes.  
The scanners should also be used to inspect smaller pieces of cargo before they are placed in the cargo 
containers.  Luggage should be inspected for harboring animals, insects, soil, debris, and plants. 

Aircraft inspection 

Because animals pose a significant safety threat if they are allowed to access aircraft, many steps are 
already taken to ensure they do not take up residence inside aircraft.  Any aircraft in service regularly 
receives a thorough inspection that includes looking for signs that rodents or birds may be using the 
plane for shelter (Island Conservation 2010e).  However, it is also recommended that a few rodent traps 
be maintained on the cargo planes to serve as an extra safety precaution, as well as a monitoring aid.  
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Rodent traps should be deployed around the edges of each hangar and near the wheels of any plane 
kept inside. 

If an aircraft originates from outside Point Mugu, the crew and passengers should be informed ahead of 
time of NBVC SNI biosecurity measures.  The plane’s cargo should be inspected immediately and again 
before it is unloaded on NBVC SNI.  If the plane originates outside the U.S. and no customs agents are 
present when it lands, NBVC SNI staff should complete a thorough screen of the aircraft and cargo to 
ensure no animals have been transported to the island. 

Quarantine Area 

A quarantine area should be established at the Point Mugu airfield, at or near where cargo is currently 
being staged.  The area should be well lit and large enough to hold all cargo awaiting transport while 
leaving enough space around the perimeter to allow cargo inspection and monitor for animals.  All items 
that enter the quarantine area should first be inspected for animals and sign.  The area should be kept 
empty, except for cargo awaiting transport to NBVC SNI via the cargo plane.  The surface inside the 
quarantine area should be flat so that containers can be set directly on the ground without gaps that 
would allow animals access underneath.   

The sides of the quarantine area should be made of solid or mesh fencing with holes no larger than 0.25 
inch.  The bottom of the fencing should be connected directly to the ground with a skirt lying outward to 
prevent animals from burrowing underneath.  The fence should be at least 9 feet high and have a solid 
outward facing baffle of at least 18 inches to exclude any animal that may be able to climb the fence.   
The quarantine area should be far enough away from buildings and poles that animals cannot use them 
as a means of access.  Traps or bait stations should be set along the inner walls of the quarantine area. 

The rodent-proof metal containers used to transport cargo on the cargo plane should be stored outside 
the quarantine area.  The containers should be inspected directly before they are loaded and placed in 
the quarantine area. 

3.3.2 Airfield Level 2 Enhanced 

Staging Area 

All staging at Level 2 would occur within quarantined space.  A Level 2 quarantine space is an enclosed 
building dedicated to storing cargo awaiting transport to NBVC SNI.  All doors and windows must close 
tightly.  Any hole or crack larger than 0.25 inch should be sealed for vertebrate exclusion and smaller 
cracks sealed with silicone caulking to prevent insects from entering.  The building must be large enough 
to accommodate everything awaiting transport while maintaining enough space around the perimeter 
to adequately inspect cargo and monitor for animals.  Rodent traps should be placed inside the building 
at intervals along the walls.  The floor should be made of sealed concrete.  The interior and exterior of 
the building should be well lit at all times.  Only cargo scheduled for transport to the island should be 
placed inside the building, and only after it has been thoroughly inspected for signs of animal presence. 
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Canine Inspections 

Trained dogs can detect a variety of vertebrates on the aircraft or in cargo. Detection dogs primarily 
locate an animal by its scent, which is more effective than visual searches for sign.  Detection dogs 
should be trained to detect a variety of animal sign, with a particular focus on rodents, felines, and other 
vertebrates found on the Southern California mainland.  If dogs are used, a contract should be 
established with an experienced handler to raise, train, and work the dogs.  The dogs should both the 
aircraft and cargo that will be transported before each flight to NBVC SNI.  The U.S. border patrol and 
U.S. customs are the only federal programs that currently use detection dogs in a similar manner in 
California. 

3.4 Monitoring for Introductions 
Some basic monitoring tools should be active on the island at all times.  Baseline monitoring efforts 
should be relatively low cost and efficient.  Money and effort should be prioritized toward preventing 
introductions (Leung and others 2002).  

3.4.1 Monitoring Level 1 Basic 
Visual monitoring for introductions should be conducted regularly and should target the barge and 
airfield areas on NBVC SNI.  Methods for conducting visual surveys include the following: 

• Visual inspections for signs of animal or insect activity in areas where cargo is unloaded. 

o This method includes re-inspection of cargo while it is unloaded on NBVC SNI. 

o This method requires personnel training to distinguish between sign left by native 
wildlife and sign left by non-native animals. 

 In the event that non-native species are suspected, trapping should be 
conducted by NBVC Environmental Division before control measures are 
implemented to ensure native wildlife is not mistakenly identified for non-
native. 

o When a garbage truck containing food waste is parked by the pier on NBVC SNI awaiting 
transport off island it will be particularly attractive to any newly arrived animals and 
insects and should receive additional inspection effort. 

• Use of night-monitoring trail cameras near the barge landing and airfield areas. 

o   Trail cameras should be deployed near the barge landing and around the airfield, 
particularly around buildings near where the cargo plane unloads.  The cameras will be 
able to detect invasive rodents and larger animals such as cats.  Cameras should be 
programmed to be active only at night.  They should be installed in areas free of 
vegetation and marine mammals to greatly minimize the number of pictures that must 
be reviewed when cameras are checked.  A high-quality camera is recommended 
(Appendix B).  The camera should exhibit a long battery life and can accept 16 to 32 GB 
memory cards capable of holding thousands of pictures.  These cameras should be 
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checked every 4 to 6 weeks to ensure they are still working and to screen for photos of 
introduced animals. 

Each year, many different biological surveys are performed on NBVC SNI.  Native fox, rodent, and reptile 
surveys can be easily expanded to monitor for potentially invasive species such as cats and rats.  Cage 
traps sized for rats that are too small for a fox to access can be incorporated into any trapping efforts 
(see Appendix B).   

Additional options for detecting rodents include chew blocks or chew sticks and nest boxes.  Chew 
blocks should be made on sticks so they can be inserted in the ground or attached to a tree, branch, 
pole, or anywhere a rat may chew on them.  Chew sticks can also be deployed during regular trapping 
efforts.  Chew blocks or chew sticks can provide a non-toxic option to detecting rodent presence.  Chew 
blocks can be made by mixing melted wax and peanut butter.  The mixture is then molded into a block 
using a small muffin pan or ice cube tray.  The blocks are durable and remain palatable for 3 to 4 
months.  The blocks can be placed inside a bait station in lieu of toxicants, made on the end of a stick 
and stuck into the ground, or attached anywhere rodents might visit.  Chew sticks, wooden spatulas 
with one end soaked in peanut oil (Island Conservation 2010f) or another rodent attractant, are another 
alternative.   

A priority for many species on arrival is the location of a good place to live (Dilks and Towns 2002).  Nest 
boxes placed around the barge landing and airfield would be attractive to arriving rats and mice.  The 
endemic mice will likely use the nest boxes, but a trained person can differentiate their scat from much 
larger rats.  However, differentiating between house mice and endemic mice scat would be more 
difficult and require laboratory analysis. 

Examples of chew blocks or chew sticks that have been gnawed on by rats, as well as scat from rats and 
other larger rodents, should be kept on island for quick comparison to chew sticks and scat from the 
native mouse.  In addition, nest boxes and chew sticks should be placed around the barge landing and 
near where air cargo is unloaded on NBVC SNI.  Additional boxes can be set near any container or 
dumpster that is placed on the island. 

Scents that are more appealing to felines should be incorporated into the bait used during regular fox 
trapping.  The chance of detecting a cat in this manner is low, but the additional effort is minimal. 

Reptile surveys can also be expanded to survey for new reptile introductions.  Additional surveying 
around the barge landing and airfield should take place alongside other reptile surveys. 

Quarantine Area Monitoring 

Chew blocks or chew sticks should be used to detect rodent presence within the quarantine areas at 
Port Hueneme and Point Mugu.  Both chew blocks and chew sticks should be checked frequently for any 
tooth marks that would indicate rodents are present.  In the event that an animal is detected inside the 
quarantine area, it should be immediately removed.  An effort should be made to identify the method of 
entry and to search for more intruders.  The perimeter should be inspected closely for any holes.  All 
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cargo stored inside the quarantine area should be inspected for sign to determine if animals had been 
living inside cargo. 

3.4.2 Monitoring Level 2 Enhanced 
Level 2 Enhanced monitoring would include additional surveys used to specifically target potential 
introductions.  Under this scenario, non-native rodent surveys should be conducted every 6 months, 
targeting the areas around the barge and airfield.  Rodent trapping should use small cage traps, spaced 
approximately 150 feet apart covering between 3 and 5 acres around the barge landing and airfield.  
Traps should be set in locations preferred by rats such as under rocks, along rock walls, under wood 
piles, and adjacent to trees, as these locations will increase trapping success. 

Additional monitoring for larger animals should involve using additional cameras, placed along key 
animal travel routes and areas with groundwater and high endemic mouse populations.  Skilled 
personnel can perform regular searches for sign around the barge landing and airfield, as well as along 
key travel routes and springs.  Fox tracks make detection of footprints from non-native species difficult, 
but not impossible, if personnel are properly trained.  Any unusual or suspicious scat can be collected 
and sent to a laboratory for species identification using DNA analysis.  DNA analysis is likely only an 
option with relatively fresh scat that is stored in a dark, dry (use desiccant) place, and sent for analysis 
quickly. 

3.5 Summary of Biosecurity Measures and Responsibilities 
Multiple parties are responsible for ensuring that cargo shipped via barge or air transport is free of non-
native species, as detailed in the proposed Naval Base Ventura County Instruction on Biological 
Resources Security.  The following entities play a role in effective biosecurity:  NBVC Environmental 
Division; the Shipping Party; Barge Operations (Naval Air Systems Command [NAVAIR], NBVC and the 
contracted barge company); Base Operations (NBVC and Tenants involved in transport of goods to NBVC 
SNI); Air Terminal and terminal shipping staff; and the NBVC Supply Department.  The responsibilities of 
each party are detailed in the NBVC Instruction and described below.  These requirements are Level 1 
Basic biosecurity measures.  

NBVC Environmental Division:  

1) Check staged aircraft or barge cargo to ensure equipment and materials are free of non-native 
species; this will occur during every barging event and sporadically for cargo flights.  The NBVC 
Environmental Division may also spot-check cargo on passenger flights 

2) Responsible for red-tag equipment suspected of harboring non-native species and for contacting 
shipping party immediately so party can remedy to allow for shipment; Environmental Division will 
contact the Barge Operator to alert them of any red-tagged cargo that should not be loaded for 
transport to NBVC SNI 

3) Provide a biosecurity training presentation and Biosecurity Plan (herein) to involved parties; keep 
biosecurity presentation and NBVC SNI’s Biosecurity Plan current 

4) Print and maintain biosecurity posters and handouts; ensure handouts are available at both NBVC 
SNI and Point Mugu air terminals 
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5) Set traps and conduct biological surveys in barging and aircraft cargo staging areas on island and 
mainland to determine potential threats or recent arrivals 

Shipping Party: 

1) Required to review the Biosecurity Requirements (to be provided in Enclosure 1,of the proposed 
NBVC Instruction) and ensure requirements are met and followed 

2) Clearly mark cargo with a contact number for communication in the event that cargo is red-tagged 
3) Ensure that cargo is clean of soil, plant material, or debris 
4) Power-wash vehicles (passenger and construction) prior to entering the staging area 
5) Ensure that cargo material openings are closed 
6) Inspect all cargo intended for shipment to NBVC SNI prior to entering staging area to ensure no 

stowaway animals or insects are present; If feces are found during inspection, notify NBVC 
Environmental Division 

7) Contact NBVC Environmental Division for re-inspection of red-tagged items after remedy 
8) When shipping via non-regularly scheduled aircraft or barge, contact Environmental Division in 

advance to schedule any necessary inspections 

Barge Operations (NAVAIR, NBVC, and the contracted barge company): 

1) Report any species observed on barge or aircraft during transport, loading and unloading, or 
observed in staging areas 

2) Forward the Biosecurity Requirements (Enclosure 1, NBVC Instruction) to each party that requests 
equipment to be shipped via the barge (responsibility of NAVAIR) 

3) Allow the placement of traps on the barge, ensure rodent barriers are in place along mooring lines 
when docked, and alert Environmental Division if traps capture any animals (responsibility of barge 
company) 

4) Prevent any cargo that is red-tagged from being placed on the barge (responsibility of the barge 
operator) 

5) Review the biosecurity training presentation (responsibility of any staff involved in barge loading, 
unloading, and maintenance) 

Air Terminal and Terminal Shipping Staff: 

1) Report any observations of animals seen in cargo staging area to Environmental Division 
2) Ensure staff monitoring X-ray scanners also watch for evidence of animals or plants in baggage 
3) Ensure all personnel working in terminal and shipping office review biosecurity presentation 
4) Ensure Biosecurity posters are prominently displayed at NBVC Point Mugu and SNI terminals 
5) Prevent any cargo that is red-tagged from being placed on the cargo plane (responsibility of terminal 

shipping staff) 
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Supply Department: 

1) Ensure packed items are free of plants, dirt, stowaway insects, and animals before sealed and before 
taken to terminal; must contact Environmental Division if shipping material suspected of harboring 
flora or fauna 

2) Put in a service call and contact Environmental Division if any pests observed in the supply staging 
area 

3) Ensure biosecurity poster is prominently displayed in the supply staging area 
4) Ensure all personnel working in supply department review biosecurity training presentation 

Table 3 summarizes all Level 1 Basic and Level 2 Enhanced biosecurity strategies described above. 
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Table 3. Summary of Level 1 Basic and Level 2 Enhanced  Biosecurity Measures 
Personnel  Level 1 Level 2 
  Thoroughly train personnel in all biosecurity protocols X X 
  Facilitate reporting sightings and suspicions X X 
  Display informational signs X X 
  Distribute informational pamphlets X X 
  Ensure biosecurity requirement language is included in all 

contracts and integrated into NBVC programs  
X X 

 Review staff and contracts compliance with biosecurity 
protocol 

X X 

  Create position or reassign staff within the Navy to serve 
as primary point of contact for ensuring biosecurity 

 X 

Barge Operations   
 Thoroughly inspect all cargo destined for NBVC SNI X X 
  Inspect cargo and vessels with detection dogs  X 
 Ensure all cargo is free of soil, plants and debris X X 
 Power-wash vehicles prior to entering staging area X X 
 Keep vehicle and container doors closed X X 
  Seal holes in containers  X X 
  Keep staging areas clean, clear and well-lit X X 
  Maintain traps in staging areas X X 
  Set bait stations or chew blocks in staging areas X X 
  Create outdoor quarantined staging areas X  
  Create indoor quarantined staging areas  X 
 Maintain traps on barge/tugboats X X 
 Deploy additional traps/mooring line cones when barge 

and tug are at port 
X X 

 Airfield Operations   
  Store food in rodent proof containers X X 
  X-ray passenger luggage X X 
  Thoroughly inspect all cargo destined for NBVC SNI X X 
  Inspect cargo and aircraft with detection dogs  X 
 Ensure all cargo is free of animals, soil, plants, and debris, 

and footwear, clothing and gear are free of seeds and soil 
X X 

 Keep staging areas clean, clear and well-lit X X 

 Maintain traps in staging areas X X 

 Set bait stations or chew blocks in staging areas X X 
 Create outdoor quarantined staging areas X  
 Create indoor quarantined staging areas  X 
 Thoroughly inspect aircraft  X X 
Monitoring    
  Visually survey around NBVC SNI landing points for signs of 

animal activity 
X X 

  Deploy cameras around introduction points X X 
  Deploy cameras in key habitat and travel areas  X 
  Expand current biological surveys to target possible 

introductions 
X X 

  Monitor using nest boxes, chew sticks. X X 
  Survey for additional species of likely invaders (sign search, 

trapping) 
 X 

Note: Red font indicates specific Level 2 Enhanced strategies. 
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4.0 Response to Detection or Introduction 
Preparedness will be the key to successful removal in the event of an invasive introduction on NBVC SNI.  
Having a response plan already in place will maximize the chances of responding effectively.  However, 
removing one or a few individuals can be disproportionately difficult as a result of the atypical behaviors 
caused by low competition and lack of conspecifics (Russell and others 2005, 2008).  Therefore, it is 
recommended that the Navy identify and establish relationships with professionals experienced in 
detecting and removing animals at low densities.  They will likely include different professionals with 
expertise in rodents, predators, reptiles, and other species.   The Navy should also decide if it wants to 
maintain a preparedness kit or rely on the contractors to provide all supplies needed to respond (such as 
traps, bait, and firearms).  All necessary legal compliance should be completed in advance for any 
removal methods being reserved as an option (such as use of toxicants or firearms).  

The level of response should be determined by the type of animal and by the circumstances of 
detection.  If the detection is unreliable, such as an unconfirmed sighting, poor quality sign, or a blurry 
picture, intense monitoring should occur near the detection area and in other key areas.  If a dead 
animal is found, intense monitoring should occur to locate additional individuals.  An effort should be 
made to establish the age of the individual, specifically if there is a possibility the animal was born on 
NBVC SNI.  If the individual is female, a necropsy should be performed to determine if she had 
reproduced recently.  If there is definite detection of a living individual, a full removal effort should be 
implemented.  While all removals should occur as soon as possible to prevent any damage, a response 
to rodents will be of utmost urgency. 

Lethal control measures are not recommended for long-term use because of the potential impacts on 
the endemic mouse and island fox.  This complication makes implementation of prevention measures 
even more important. 

Rodents 

To remove rats, a grid of live traps should be established around detection sites with traps spaced no 
greater than 150 feet apart (Roberts 2003).  The grid should cover between 3 and 5 acres or incorporate 
the entire area where animals were detected, whichever is greater. Additional traps should be set in key 
rodent habitat close to the detection area, in and around buildings, and at any location where sign is 
found.   

A higher trap density will be required to remove mice.  Live traps should be set within a grid and traps 
spaced no greater than 15 feet apart, with several traps at each location.  Traps for both rats and mice 
should be baited with a mix of peanut butter and oats and replenished daily. 

Predators 

Spotlight hunting should be used heavily to remove larger animals, both on foot and from a vehicle.  The 
use of experienced professionals to remove animals will be important because of the risk of harming 
foxes.  Trapping should be used in conjunction with hunting.  Traps should be set in key areas where the 
target animal is known to travel and away from areas with high fox traffic.  The traps should either use a 
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remote radio-linked trap monitoring system to reduce the time the animals spend in a trap, or be closed 
during the day.  The type of trap used should depend on what type of animal is being targeted; cats have 
been known to enter live cage traps, but padded leg-hold traps are more efficient and recommended.  
Species-specific traps are available in some situations, such as coon cuffs for raccoons.  The Navy should 
consult with experienced professionals on the removal strategy and other details such as trap type. 

Toxicant Use 

Toxicant use is strictly regulated by the U.S. Environmental Protection Agency (EPA) and is generally not 
an option on NBVC SNI because of the risk to native species.  The endemic mouse could consume rodent 
bait directly, and there is a high risk of secondary poisoning if foxes consume poisoned rodents.  
Toxicants are not registered in the U.S. for use on larger animals such as cats and raccoons.  Toxicant use 
is recommended only in extreme circumstances, where the threat of invasion might outweigh the 
impact on endemic species.   

Toxicant use may be an option as a last resort to control and stop the establishment of an invasive 
species population.  One situation that may warrant toxicant use would be if multiple rats were 
confirmed to be on NBVC SNI; the damage caused by a rat invasion would be severe.  It is recommended 
that resource managers for NBVC SNI discuss the options and criteria for toxicant use before an 
introduction occurs.  Any extensive use of toxicant will require coordination with the relevant regulatory 
agencies to ensure that use is safe and legal.   

Post-Animal Removal Biosecurity Review 

After the target animals have been removed, monitoring should occur island-wide to verify that all 
individuals have been removed and a population was not established.  During and after an introduction, 
it is important to review the current biosecurity practices and try to identify how the animal arrived on 
island.  Any failures identified in the biosecurity protocols should be re-evaluated to prevent similar 
situations from occurring. 

Plants 

Response to detection or introduction of invasive plants is addressed through annual risk assessments 
conducted by Navy SNI staff knowledgeable of invasive non-native plant species.  Control of terrestrial 
invasive plant species is addressed under a Resource Conservation District Weed Eradication Plan 
developed in 2009 by environmental staff at NBVC SNI, with the support of the U.S. Soil Conservation 
Service (Tierra Data, Inc. 2010).  The Navy regularly contracts an invasive plant control company to 
conduct weed removal and herbicide application at target areas, based on the results of annual risk 
assessments.   Pest management and pesticide-related operations on NBVC SNI are addressed under the 
Integrated Pest Management Plan (Naval Facilities Engineering Command Southwest 2011). 

Insects 

Management strategies and protocols for responding to the detection or introduction of invasive 
invertebrates are addressed under the Integrated Pest Management Plan (Naval Facilities Engineering 
Command Southwest 2011).
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6.0 Appendices 

6.1 Appendix A: Terrestrial Vertebrates Found at Port Hueneme and  
 Point Mugu, California 
Mammals Badger Taxidea taxus 
 Black Rat Rattus rattus 
 Black-tailed Jackrabbit Lepus californicus 
 Botta's Pocket Gopher Thomomys bottae 
 Brazilian Free-Tailed Bat Tadarida brasiliensis 
 Broad-Footed Mole Scapanus latimanus 
 Brush Mouse Peromyscus boylii 
 Cactus Mouse Peromyscus eremicus 
 California Ground Squirrel Spermophilus beechyi 
 California Mouse Peromyscus californicus 
 California Vole Microtus  californicus 
 Coyote Canis latrans 
 Deer Mouse Peromyscus maniculatus 
 Desert Cottontail Sylvilagus audobonii 
 Dusky-Footed Woodrat Neotoma fuscipes 
 Feral Cats Felis catus 
 Gray Fox  Urocyon cinereo 
 House Mouse Mus musculus 
 Kangaroo Rat Dipodomys spp. 
 Long-tailed Weasel Mustela frenata 
 Muskrat Ondatra zibethicus 
 Norway Rat Rattus norvegicus 
 Raccoon Procyon lotor 
 Striped Skunk Mephitis mephitis 
 Virginia Opossum Didelphis virginianus 
 Western Harvest Mouse Reithrodontomys megalotis 
 Yuma Myotis Myotis yumanensis 
   
Reptiles/Amphibians African Clawed Frog Xenopus laevis 
 Southern Alligator Lizard Elgaria multicarinata 
 Gopher Snake Pituophis melanoleucus 
 Pacific Rattlesnake Crotalus oreganus 
 Pacific Tree Frog Pseudacris regilla 
 Red-Eared Slider Trachemys scripta 
 Side-Blotched Lizard Uta stansburiana 
 Two-Striped Garter Snake Thamnophis hammondii 
 Western Fence Lizard Sceloporus occidentalis 
 Western Pond Turtle Actinemys marmorata 
 Western Skink Eumeces skiltonianus 

 Source:  Island Conservation 2010c 
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6.2 Appendix B: Example Trapping and Monitoring Tools 
 

 
TOMCAT Snap Trap 

 
AEGIS Rodent Bait Station 

  
Tomahawk Collapsible Live Trap; various sizes 
available; used for trapping medium sized 
vertebrates 

Sherman SFAL Folding Trap; various sizes available; 
used for live trapping small vertebrates 

 

 

RECONYX PC900 camera trap  
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6.3 Appendix C: Stop Rats! Before They Stop You – an example of an informational brochure 

 

 

 
 Source:  Alaska Maritime National Wildlife Refuge, www.stoprats.org 
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