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 EXECUTIVE SUMMARY 

 
This document assesses the feasibility of completely eradicating invasive European rabbits 

(Oryctolagus cuniculus) from Destruction Island, Washington. The primary focus of this document is 

the technical eradication strategy, resource needs and budget. The project is deemed feasible in all 

areas evaluated, but assumptions and knowledge gaps exist, and additional enabling conditions will 

need to be in place before the project can proceed with a high likelihood of success. 

  Destruction is 34.5 acres (14 ha) in size and located approximately 3.5 miles (5.6 km) off the coast. 

Rabbits were introduced around 1970 by staff operating the lighthouse on the island that still stands 

but is no longer in operation. The island has a flat top and steep sides that are prone to erosion due 

to rabbits and a key habitat for seabird nesting.  

The recommended approach is to eradicate rabbits with a combination of hunting and trapping, 

with pesticides available if needed to target difficult individuals. Hunting will mostly occur at night 

with thermal scopes and (ideally) suppressed rifles. Lead-free ammunition should be used. Trapping 

will include lethal and non-lethal trapping methods. Thick vegetation and fragile slopes on the island 

will create technical challenges and limitations. We recommend the team take an adaptive approach 

that makes many methods available and allows the team to take a data driven focus on maximizing 

strategies that prove most effective at any given phase of the eradication. 

We expect the initial knockdown to take three workers four to eight weeks of field effort. Beyond 

that, the effort and strategy will be based on existing rabbits, their location and behavior. These 

factors will determine the most efficacious methods to apply in targeting the remaining individuals. 

As such, it is important to expect the final individuals to be difficult to remove and plan accordingly. 

Initial knockdown should target periods when deciduous leaves are dropping or have dropped, 

providing greater visibility of target individuals. This timing occurs in late summer/fall (Sept./Oct.) 

through the following spring until new vegetation returns (April). It is anticipated that inclement 

winter weather will necessitate this timeframe be broken into multiple field deployments taking 

place at the beginning and end where conditions allow work to occur. A second field season will 

begin the following summer/fall with additional work occurring the following spring. 

Transects will need to be temporarily opened across the flat surface of the island to create 

shooting lanes and allow staff to access all potential rabbit habitat. These transects should be cut 

prior to removal efforts beginning and may require a period of maintenance and reopening before 

the second year of removal efforts can begin. 
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A biosecurity plan should be established before the operation begins and can include signage and 

checklists for anyone who visits the island. Planning must consider reinvasion risks as well as risks 

presented by increased visitation by field teams; the rabbit removal project itself presents significant 

risk of introducing a new species and so project staff will need to be particularly diligent about 

implementing biosecurity measures. 

Social, political, and legal concerns will be addressed through the NEPA compliance process. 

Additional permits will be needed and include permits to use required methods (hunting, trapping, 

unoccupied aerial vehicles (UAV, drone), etc.), pesticide registration, historical preservation, and 

permits related to potential harm to marine mammals and eagles. 

The project’s benefits to Destruction Island will offset any temporary negative impacts. However, 

the project design must incorporate measures to minimize negative impacts such as by reducing 

human impact to seabird burrows and sensitive habitat resources on the island. It is possible the 

removal of rabbits will release pressure on weed species that may thrive and cause greater impacts 

in the absence of rabbits. 

The team will require a variety of skillsets: eradication project management, hunting, trapping, dog 

handling, drone piloting, monitoring, etc. A variety of material resources will be needed including 

firearms and associated equipment, thermal devices, spotlights, camping and field work supplies, 

transect cutting materials, a small, motorized boat, and monitoring and detection devices. 

The budget for this work is $561,582, but there will be opportunities to reduce costs with proper 

staffing, preparations, and management. 

Key assumptions: 

• All rabbits can be put at risk of removal. 

• The necessary tools and methods will be available and strategies for their use permitted. 

• Appropriate staff and resources are available. 

• Major opposition from individuals or groups does not arise. 

• Key partners and stakeholders agree the benefits are worth the risks and outweigh potential 

negative impacts. 

 

Key knowledge gaps: 

• The population density in late summer/fall when removal efforts will begin. 

• The degree to which rabbits exclusively occupy difficult to access areas (i.e., thickly 

vegetated hillsides). 

• Exact allowable trapping methods and restrictions for their use (this cannot be known for 

sure until permits in hand) 

• If any weeds are present on Destruction or in the seedbank that may cause damaging effects 

in the absence of rabbits. 

• Archeological or cultural resources that overlap with transect placement.  Other cultural 

concerns related to the project occurring on the island.  
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 INTRODUCTION 

This document assesses the feasibility of removing invasive European rabbits (Oryctolagus cuniculus) 

from Destruction Island, Washington. The work was funded through a contract with the Washington 

Department of Fish and Wildlife as part of planning for restoration of damage resulting from the 1999 

Oregon/Washington Coast Mystery Oil Spill. The eradication of rabbits will form part of a larger 

restoration project that will include measures to restore habitat quality and nest availability for alcids, 

specifically the Rhinoceros Auklet (Cerorhinca monocerata), which were harmed by the spill. 

The primary audience of this document is staff in state and federal agencies responsible for 

completing restoration planning for Destruction Island, and the eventual eradication project team. 

This document’s greatest contribution to restoration planning is to define a feasible technical 

approach and associated costs; therefore, this is where the greatest emphasis is placed. However, for 

a project to be truly feasible, additional less immediate factors must be considered and their criteria 

met. This includes project elements such as compliance, social concerns, and environmental and 

cultural impacts.  

 GOAL, OBJECTIVES and OUTCOMES 

3.1. Goal 

The goal of this project is to restore seabird species on Destruction Island that were harmed by 

the 1999 Oregon/Washington Coast Mystery Oil Spill; this will be accomplished by restoring their 

habitat by eradicating rabbits and performing additional habitat restoration measures on the island. 

 

3.2. Objectives and Outcomes 

The objectives that this project will achieve and the outcomes that will be seen as a result of achieving these 
objectives are: 

Table 1. Objectives and outcomes 

Objectives Outcomes 

1. Eradicate European rabbits from 

Destruction island 

1.1 Habitat disruption from invasive rabbits 

ceases permanently 

1.2 Burrow competition and other direct 

impacts on native fauna permanently stops 

1.3 Additional restoration measures are now 

feasible and sustainable 

2. Improve nesting conditions for Alcids on 

Destruction Island, particularly 

Rhinoceros Auklets 

2.1 The quantity and quality of usable habitat 

for Alcids is increased 

2.2 Productivity of Alcids on Destruction 

Island is increased 

2.3 The total long-term population of Alcids 

on Destruction Island is increased 

3.1 Effective biosecurity measures in place 
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3.  Implement biosecurity measures to 

sustain the project’s benefits 

3.2 New invasive species are not able to 

establish on Destruction Island, protecting 

native flora and fauna from potential harm 

 

 THE SITE 

 

Destruction Island is a small island located 

approximately 3.5 miles (5.6 km) off the coast of 

Washington state, USA. The area has many nearby 

islands and rock formations; most are steep table 

formations with many rising to several hundred 

feet above the water surface. Islands in the area 

vary from small sea stacks less than one acre (0.4 

ha) to the largest (Destruction) at 34.5 acres (14 

ha), being the largest in the region (RAU 1973). A 

large portion of the island plateau is covered with 

a variety of thicket-forming vegetation such as 

salmonberry (Rubus spectabilis). The open areas 

are covered in grasses with thick grasses (where 

present) providing shelter and habitat to the 

endemic Destruction Island Shrew (Sorex 

trowbidgii destructioni) (USFWS 2007; Aubry and 

West 1984). 

Destruction Island is approximately 80 feet in elevation with a large central plateau surrounded 

by steep sides. Seabird burrows are common on the slopes and near the tops of the slopes. The slopes 

are covered in a patchy mix of woody vegetation in some areas and grass in others. Evidence of past 

soil loss from erosion is clearly visible in many areas.  

Many of the slopes are gentle enough that a person can theoretically climb and descend, but it is 

very difficult to do so without damaging seabird burrows and repeated passes increase the chance of 

larger disturbances such as landslides. There are a few routes where the island can be ascended and 

descended with less risk to burrows. 

The island is surrounded by rocks and has beachy areas in some places. Access around the lower 

perimeter of the island is tide dependent. The west, north and north-eastern edges of the island are 

the most accessible while movement along the south edge is more difficult due to less beach and more 

rocks. Rocks around the island form multiple small channels and openings that could be accessed by 

a small boat, with exact options limited based on swell size and direction. It is possible to access 

sightlines on much but not all of the perimeter slopes with the south being the most difficult. 

Most of the top of the island is currently inaccessible without significant effort to push through or 

clear vegetation. There are two open areas, one near the lighthouse on the west end of the island and 

Figure 1. Satellite image of Destruction 
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one around the helipad near the center of the island. A sidewalk connects the two open areas, the 

path is enclosed with thickets but is more easily passable. The north-eastern half of the plateau is 

completely covered with thickets. 

Multiple structures, including a lighthouse, established in 1891 and maintained by The U.S. Coast 

Guard (USCG), remain on the island; none are currently in use (WA Isl CCP). There are additional 

remnants of old structures. Destruction Island is currently owned and managed by the USCG, contrary 

to some publicly available information. The USCG submitted Destruction to be relinquished to the 

Bureau of Land Management (BLM) though they still have infrastructure assets and possible 

environmental clean-up responsibilities on the island. The USCG maintains a weather station with 

sensors on the lighthouse and uses the helipad periodically to service the devices (S. Pearson personal 

comm). The island was formerly managed for wildlife purposes by the USFWS under an MOU between 

the USCG and the USFWS. An internal review by the USFWS revealed that the inclusion of Destruction 

Island in the Quillayute Needles National Wildlife Refuge (Quillayute NWR) was incorrect and that it is 

actually included in the Olympic National Park boundary (Noviello 2021). Publicly available map data 

also suggest the island is within Olympic National Park while surrounding rocks and waters are within 

Quillayute NWR. Destruction Island is also within the Olympic Coast National Marine Sanctuary. 

Destruction Island’s hottest months are late June to mid-September with an average temperature 

above 62°F (16.7°C). The hottest day falls in mid-August with an average high of 65°F (18.3°C) and 

average low of 55°F (12.8°C). The coldest months are late November to early April with an average 

high temperature below 51°F (10.6°C), with the coldest day falling in mid- to late December with a low 

of 41°F (5°C) and a high of 47°F (8.3°C). Rainfall accumulation peaks around November 22nd with an 

average 31-day accumulation of 13.5 inches and is lowest around July 29th, with an average 31-day 

accumulation of only 0.9 inches. Humidity on Destruction is relatively low most of the year (Weather 

Spark n.d.). 

NOAA historical windspeed data places average windspeed below 10 knots during May-October. 

Highest average windspeeds occur between November and March. Hourly peak wind gusts can reach 

70 knots between October and March with average peak wind gusts of 15-20 knots between 

November and March. Due to wind and sea conditions, travel to and from the Island by boat is safest 

in the calmer months of May-October (NDBC 2018). Water temperatures could also be a concern for 

boat travel as average water temperatures dip to 48°F (8.9°C) in early February; only creeping above 

55°F (12.8°C) in June-October (Weather Spark n.d.). 
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Figure 2. Wind speeds and water temperatures (Tislerics 2000) 

 THE TARGET SPECIES, IMPACTS AND BENEFITS OF ERADICATION 

6.1.  Target Species 

The target species for removal from Destruction Island is the European rabbit (Oryctolagus 

cuniculus). Rabbits were likely introduced by the lighthouse staff around 1970 and have since 

established a population which is negatively impacting the island, primarily through vegetation 

removal and associated damage to sensitive hillsides. The presence of rabbits is visible throughout 

Destruction Island with abundant droppings, closely cropped vegetation and rabbit scrapes, especially 

in open areas. The understory of the vegetation appears open enough that rabbits could easily move 
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through, but it may close out in the summer months. The rabbits on Destruction are all dark in color 

as opposed to many wild rabbits which are a light brown; this is likely because the rabbits descended 

from domestic stock but could indicate selective pressure on the island population. 

European rabbits are social but territorial and known for forming extensive warrens—complex 

underground burrow systems. Extensive warrens are not evident on Destruction Island, but it is 

reasonable to assume they could be found with more investigation. One possible explanation if there 

are few warrens is that the vegetation provides ample cover. Rabbits have been found in seabird 

burrows by researchers, but it is not common (S. Pearson personal comms). Rabbits are primarily 

nocturnal, but can be seen during the day on Destruction Island. 

Rabbits reproduce quickly. Females can breed at as young as three months and have as many as 18-

30 young per year (GISD 2010). Rabbits can breed year-round if conditions allow but still generally 

follow a seasonal pattern with more production in the spring (Tislerics 2000). The young are called 

kittens.  

Rabbits consume their feces for additional nutrients, a behavior called coprophagy. This behavior 

can mask the population density as fresh droppings are one of the easier ways to confirm rabbits are 

still present. 

6.2. Impacts 

On Destruction, the hillsides are key nesting habitat for burrow nesting seabirds such as Rhinoceros 

Auklets and Tufted Puffins, and the impacts of rabbits are visible throughout the colonies (Hodum and 

Pearson 2011). The potential for rabbit-induced erosion is high in the nesting habitat and is particularly 

evident on the southwest face of the island where layers of unstable sediment are clearly visible on 

sheer faces. 

European rabbits are included in the IUCN Invasive Species Specialist Group’s list of the 100 most 

damaging invasive species worldwide (GISD 2013). Rabbits can cause direct impact through soil 

disruption and overgrazing but can also cause indirect impacts by serving as a food source and drawing 

more predators into an area which in turn increases impacts on native species. This phenomenon may 

be occurring on Destruction if Bald Eagles (Haliaeetus leucocephalus) are visiting at an increased rate 

to prey on rabbits. Figure 3 is a theoretical food web model constructed based on literary review. 

Destruction Island is home to two native mammal species, the Destruction Island Shrew (Sorex 

trowbidgii destructioni) and the American Shrew Mole (Neurotrichus gibbsii). The shrew subspecies 

can only be found on Destruction Island as is classified as a species of greatest conservation need by 

the state of Washington, with habitat degradation by rabbits being the primary threat (Washington 

Department of and Fish and Wildlife 2015, A1-10). The shrew is not federally listed (ECOS n.d.), but in 

2006, USFWS stated they are a Federal Species of Concern and that failure to remove rabbits may 

threaten the species long term. 

Only two comprehensive studies of terrestrial mammals have been published on Destruction. One 

in 1941 by Scheffer and Dalquest, who captured 30 Destruction Island Shrews and 8 shrew moles with 

a success rate of 18%. The latest survey was conducted by Aubry and West who visited the island in 

1983 to study the indigenous mammals and evaluate the impact of European rabbit. When Aubry and 

West conducted their survey in 1983 they noted extensive grazing of island vegetation and 
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undermining of island slopes by rabbit burrows and runways. Their trapping resulted in a success rate 

of only 2%, capturing six shrews and three shrew moles. Aubry and West note that rain may have 

reduced trap success rate, but the high-density population of invasive rabbits and low success rate of 

native species captures suggest a much reduced population of native mammals when compared to 

the results of Scheffer and Dalquest (1942). The locations of capture in 1983 also suggest that the 

extensive grazing of grasses by rabbits has pushed the native mammal into areas of artificial cover 

(Aubry and West 1984). 

 

Figure 3 Food web based on desktop analysis. 
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6.3. Benefits of eradication 

The removal of rabbits would permanently stop their negative impacts. The island will recover 

naturally, but active recovery efforts being planned such as revegetation and improving nesting 

habitat will maximize these benefits. The recovery of vegetation on the fragile slopes is expected to 

stabilize the island and improve the burrow habitat for nesting seabirds. Increased grass cover density 

and height will increase available habitat and coverage for the shrew and shrew mole. 

This assessment of benefits carries some assumptions about the seedbank and a lack of noxious 

weeds that may be released to damaging effect upon completion of the project. The actual risk of 

weed release is a knowledge gap that may be difficult to fill before the project is completed. More 

detail on this can be found in section 11.4, specifically table 8 which contains a list of weeds that 

present a biosecurity risk which will overlap with weeds that may be present currently and expand 

once rabbits are removed. 

 

 CAN IT BE DONE? 

The question of “can it be done?” often focuses on technical feasibility (e.g., “is it possible to get 

every rabbit?”), but successful projects must answer the question with regards to compliance needs, 

funding, public support, staffing, etc. These criteria are equally important overall, but this document 

focuses most closely on the technical approach, resources and costs required to support the technical 

approach, and biosecurity. This emphasis is driven by the ways in which this document will be used to 

inform overall restoration planning, and we assume the partnership will be able to identify and 

navigate all social and legal processes. 

Overall, the answer to “can it be done?” is YES. There is a strong precedent globally for safely and 

completely removing rabbits from Destruction Island and maintaining the island rabbit-free. Every 

single eradication project is unique and will have challenges and surprises, but these can be overcome 

with proper resources, effective planning and committed partnerships. The unique challenges and 

circumstances most likely to affect project progress and timelines in this case are: 

• Challenges in safely traveling to/from the island during the best windows to target rabbits 

(late fall, winter, early spring). 

• Extensive vegetation cover over the island will complicate rabbit detection and removal. 

• Extremely fragile hillsides will limit project staff’s ability to access all parts of the island. 

• Limits to available tools based on legal restrictions and risk tolerance. 

These challenges can be mitigated through adequate planning which includes: 

• Planning for sufficient effort on island to detect and remove all individuals. 

• Having multiple mobilization options (i.e., boats and helicopter) and storing appropriate 

gear on island to allow work to occur throughout the winter months. 

• Emphasizing hunting and trapping in early phases and using thermal technologies to 

maximize detection and removal rates. 

• Incorporating the limited use of pesticides into plans to provide a removal option in 

scenarios where hunting and trapping may not be effective or sufficient. 
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 RABBIT ERADICATIONS WORLDWIDE 

According to the Database of Island Invasive Species Eradication (DIISE 2018), there have been 136 

attempts to eradicate European rabbits from islands. Of these attempts, 109 have been successful, 

eight failed, and seven are incomplete. The status of the remainder is unknown, in progress, awaiting 

confirmation, etc. Table 2 below provides a breakdown of primary removal methods, but it is 

important to note that most projects use multiple methods. Toxic baits (pesticides) were used as the 

sole method in 20 projects. 

Table 2 Primary methods on successful rabbit eradications 

Primary method used on successful 

European rabbit eradications 

Disease 9 

Hunting 19 

Toxicant 41 

Trapping 12 

Other/unknown 28 

 

The largest rabbit eradication on record is Macquarie Island (Australia) at approximately 32,000 

acres (13,000 ha). The largest project to use hunting and trapping but no pesticides or disease was San 

Benito Oeste (Mexico) at 1,300 acres (550 ha). To date, twelve islands with similar size and available 

methods have been completed (DIISE 2018). 

The Threatened Island Biodiversity Database (TIB 2021) tracks islands where invasive species co-exist 

with International Union for the Conservation of Nature (IUCN) listed Threatened and Endangered 

species. According to the TIB, there are 104 islands with invasive rabbits and IUCN-listed species. 

Destruction Island is not listed on the TIB because the Destruction Island Shrew has not been evaluated 

by the IUCN.  

Aubrey and West (1984) cite two unsuccessful eradication attempts on Destruction Island in the 

1970’s using carrots laced with zinc phosphide. 

 

 TECHNICAL APPROACH 

9.1. Principles of eradication 

Two key rules must be met for the eradication of an invasive species from an island to be technically 

feasible. 

1) The rate of removal must be greater than the rate at which the population may recover. 

2) Immigration must be eliminated. 

Destruction Island hosts a discrete rabbit population with no natural immigration, so rule number 

two falls into biosecurity and applies more to the long-term sustainability of the project and does not 

apply to the possibility of removing all individuals in the first place. Rule one will be important in the 
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project’s success and can be met by following certain guiding principles in the planning and execution 

on the project. 

All individuals of the target species must be susceptible to one or more of the removal methods. In 

a project with limited operational seasons, it is critical to 1) reduce the population to such a point that 

it cannot completely recover while removal efforts are paused; and 2) limit periods without removal 

efforts as much as possible. Methods should always be applied with an eye towards removing the final 

individuals of a population. This means taking great care not to educate animals to the removal 

methods, and making sure individuals in all parts of the island are at risk of removal. This can be 

achieved by having a suite of removal methods available and applying them strategically to maximize 

efficiency and not jeopardize the efficacy of subsequent methods. The methods must be applied with 

skill, discipline and good decision making. A failed attempt to remove an animal (e.g., a missed shot, 

escape from trap) can disrupt subsequent removal attempts requiring additional resourcing, and in 

some cases, result in the failure to successfully eradicate the entire population.  

The order of removal methods should go from the least intensive to most intensive with regards to 

effort per animal removed. Similarly, the strategy should progress from least risk to higher risk with 

respect to non-target species, human health and safety, and risk of educating animals. The project 

team should have the flexibility to adjust how methods are applied dynamically in response to removal 

and monitoring data to maintain this balance and ensure the most efficient rate of removal 

throughout. 

 

9.2. Recommended strategy 

9.2.1. Overview 

Rabbits can be removed using a combined approach of hunting, trapping, and toxic baits if approved. 

Dogs can be used to assist in detecting and removing individuals but will be most effective after an 

initial knockdown. Additional removal methods should be available for use if needed.  

The island will require preparation work to facilitate the effective removal of rabbits. This will include 

cutting temporary transects for access and as shooting lanes and installing infrastructure to allow safe 

access to all areas while limiting environmental damage. 

9.2.2. Logistics and final planning 

Assuming permissions and compliance are addressed, the first step in implementing a rabbit 

eradication project will be to purchase materials, source vendors, establish contracts and make final 

operational decisions. Some time is expected to elapse between the completion of this document and 

the implementation of the project, so it is important to allow time and resources to check 

assumptions, adjust to changes in circumstances and new technologies, and onboard the project 

team. As such, the project budget should include resources for work before rabbit removal begins, 

including a visit to Destruction by the final project team to deploy pre-project monitoring devices and 

confirm details such as location of transects, access points, etc.  

During this period, we recommend the project team creates an operational plan based on the 

strategies defined here. The plan should be reviewed by a group of eradication experts, such as the 
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Island Conservation Eradication Advisory Group, who will provide support in ensuring the principles 

of eradication can be met. 

Permitting and purchasing may take some time, especially with restricted items or those in high 

demand such as firearms and ammunition. It may take up to a year to acquire suppressors and 

pesticide registration may take six months or more. 

9.2.3. Prescriptive vs. adaptive approach 

The approach described here will require encountering and removing most if not all individual 

rabbits with a targeted removal method. As such, it is impossible to prescribe the exact sequence of 

events or proportion of the population that will be removed with a given method. Instead, an adaptive 

approach will be required that prepares for a variety of circumstances, maximizes the options available 

and allows the project team to apply them in the most efficient and efficacious manner based on 

project progress, circumstances, and conditions.  

One key variable that may impact the strategy is the density of rabbits present on island when the 

project starts. Baseline monitoring data can help guide the initial strategy. If rabbit densities are very 

high, hunting will require suppression and subsonic ammunition, and/or it may be more appropriate 

to start removal with more intensive trapping and long netting.  

Data collected over the course of the project to inform decision making should include qualitative 

and quantitative information including rates of detection by camera over time, removals through time 

and in each area, detection and removal effort in various areas, rate of visual detections in an area 

without removal, new sign recorded, etc. 

 The team on island should be allowed the ability to make appropriate decisions to maximize each 

day on island. A project management team should be established to help make larger decisions and 

to ensure all project partners are on board with the way risks and efficacy are being balanced for an 

efficient and acceptable operation.  

9.2.4. Island Preparation 

9.2.4.1. Transects 

The shrubby vegetation covering most of Destruction Island’s plateau makes it challenging to both 

see and access rabbits for removal. It is unclear how extensively rabbits utilize these shrubby areas, 

but at least some parts of the year it is open enough for them to move through easily. At a minimum, 

they likely use the edge areas where it provides good cover. We assume rabbits utilize the entire 

island, but that rabbits do not exclusively utilize the shrubby areas and will at least occasionally come 

out to any areas where the cover is removed. 

Early discussions about transects were around using a grid pattern which would provide access to 

the island more easily and reduce the amount of contiguous salmonberry cover. With more evaluation 

around technical approach, we instead recommend transects are cut to maximize sightlines for 

shooting. Transects should radiate from a central spoke near the center of the island with additional 

transects cut for additional sightlines and access, and to reduce the amount of contiguous vegetation. 

Ideally, transects will end in locations that also serve as access points to beach areas with good 

sightlines on the cliffs, but it may be necessary to cut small spur trails to these access points. 
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Figure 4 shows a proposed pattern of transects, which utilizes the existing sidewalk and rail track. 

Transects will need to be 3-4 meters wide to allow for good visibility and increase the duration that 

trails will remain open as cover regrows. Vegetation should be cleared to ground level to reduce 

tripping hazards and increase visibility. A significant amount of cut vegetation, or slash, will be 

produced in the cutting of transects. If the slash is piled along the edges of the transects it could serve 

as a barrier for rabbits. We recommend using a small woodchipper to break down vegetation so it can 

be piled in various locations. Spreading the chips in some locations may be useful to suppress 

regrowth, but some grass regrowth is desirable in the transects since it will draw in rabbits. 

Alternatively, we recommend clearing patches periodically along the side of the transects and piling 

slash there. These areas should be large enough to hold the slash piled there while still allowing ample 

space for staff to move around the pile in case they need to access the area (e.g., if rabbits start using 

the slash pile for cover). 

 

Figure 4 Proposed transects for access and sightlines. red=existing path, white=new transect, yellow= 
optional/if needed 

We recommend that compliance documents seek to authorize the maximum allowable number of 

transects to be cut, as this will provide the project team the flexibility to create access to areas as 

needed based on rabbit behavior. For example, if rabbits take refuge in a certain area, it may be 

necessary to cut additional transects in order to place traps. 

The most efficient way to cut transects would likely be to contract with a company that specializes 

in vegetation management, tree thinning in forestry operations, etc. A project staff person should be 

onsite while work is occurring to make sure it meets parameters and guide any decisions due to 

unexpected issues. However, we contacted multiple potential vendors, and none expressed interest 

or willingness to bid for this type of contract. Alternatively, project partners can provide the necessary 
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staff (possibly via contract) to establish the transects. Depending on variables at the time the project 

moves forward this may be a faster, more realistic, or more cost-efficient option.  

The work will take multiple days, so the transect cutters should be prepared to camp on the island 

while the work is performed. The labor will be intense, so we recommend working in five-day stretches 

to give the team a break off island and avoid burnout. 

The team should have a variety of vegetation clearing tools available. The vegetation observed 

during the site visit had relatively thin stalks and so a heavy-duty brush cutter is expected to be the 

most appropriate tool. A small chainsaw will be useful in certain circumstances, alongside various hand 

tools.  

We found no documentation that limits the use of gas-powered equipment on the island. Noisy 

equipment will create a greater disturbance but will allow work to proceed at a more rapid pace and 

expand the potential tools available (i.e., gas is also typically more powerful). The use of electric 

equipment with a generator to either directly power the equipment or keep batteries charged can be 

considered if noise is a great concern but would increase the cost of equipment and possibly result in 

slower work. 

Transects and other island preparation should be complete before rabbit removal begins so rabbit 

behavior can normalize after the disturbances caused by cutting transects. The exact timing can likely 

be flexible, but if transects can be completed the fall before removal begins, it may allow some grass 

to regrow in the transects the following spring which may help draw rabbits out into the open. 

It is likely there will need to be a dedicated effort to reopen and clean up the transects at least once 

during the project. This should be managed adaptively and occur when, how and as needed.  

Transects will be planned to avoid disturbing known sensitive sites such as archeological sites, sites 

important for birds, etc. The team cutting the transects will need to be trained in how to identify any 

unknown sensitive areas in case they come upon one.  

Based on the above and using the metrics for Himalayan blackberry reported in Soll (2004), we 

calculate that all transects on the map can be cut to 4m wide in 2.8 weeks using a crew of four. Adding 

another 1.2 weeks for managing slash piles, quality control, establishing camp, and installing 

infrastructure yields a four-week period for island preparation. 

9.2.4.2. Infrastructure 

Various infrastructure improvements will help for a safe and efficient operation while reducing 

environmental damage. 

The boat landing situation on Destruction should be improved to make boat landings as easy as 

possible. A relatively large amount of materials will need to be loaded onto and off of Destruction 

Island, so investing in improvements will increase safety and efficiency. The common landing site at 

the southwest of the island works for loading and unloading people but will not work for unloading 

significant supplies unless those supplies will stay by the shore. During the site visit, a location on the 

north side of the island, directly north of the largest structure was identified as a potential unloading 

site. Unloading gear from the boat may be slightly more difficult here, but there is a relatively short 

and open route to the top of the island with few bird burrows. Establishing anchor points and having 
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a supply of bumper buoys will facilitate unloading at this site. The pathway up from this point also 

contains cow parsnip (Heracleum maximum) or a similar plant which can irritate the skin, this should 

be cleared early on to reduce problems. 

The primary camp should be established in the open area near existing infrastructure and placed in 

a way so as not to obstruct hunting operations. A single large and sturdy tent should be erected and 

will serve as a kitchen and workspace for the team and provide better shelter in a storm. Staff can 

sleep in individual tents. Staff may make temporary camps around the island if working at night in 

areas where access is tide dependent.  

At least five cisterns exist on Destruction Island and they should be covered and clearly marked with 

signage informing staff not to walk over them. The helipad appears usable but should be assessed for 

usability again before the project begins, and made usable if needed for logistics or evacuation.  

The slopes around the perimeter of the island are fragile, and pathways can rapidly degrade with 

repeated use. By installing wooden staircases, ladders, and/or ramps it will be possible to make 

traversing these areas easier, safer and prevent erosion. The primary areas to improve infrastructure 

are around boat landing areas. Additional stairs facilitate access to lower areas with good sightlines 

on the perimeter of the island, but ladders or more basic structures can work. In addition to the main 

access point, at least two but as many as five additional access structures will likely be required. 

9.2.5. Mobilization 

A significant number of materials will be required to establish infrastructure and support project 

staff. This will require multiple trips with boats capable of carrying gear, including lumber. Mobilization 

will likely occur in a few phases: once before infrastructure and transect cutting, and again before 

removal begins. Each trip will have some element of a mobilization. All materials that can be stored 

on island should be as this will reduce effort when mobilizing each trip. Storage of materials on the 

island will require approval by the US Coast Guard. Due to the unpredictable but often challenging sea 

conditions, the window for project mobilization will have to be quite large to allow teams to wait for 

good travel conditions.  

  As a backup, materials could feasibly be transported to Destruction as a load slung below a 

helicopter. This would likely be too expensive for main mobilization activities but should be considered 

as an option for getting people and supplies to the island in follow-up trips and/or if work in the 

fall/winter/early spring occurs. Sling load work would be most cost-effective if based as close as 

possible on the mainland, a pullout directly east of Destruction island could potentially be a loading 

point. This land appears to fall under the jurisdiction of Olympic National Park. If only transporting 

staff, the helicopter could depart from a variety of locations, with the most efficient likely being 

wherever the helicopter is based (probably Seattle area).  

9.2.6. Transportation 

Boats and helicopters will likely be required to allow workers access to Destruction at various times 

of year. Boats can depart from La Push and should be used as much as possible since they are less 

expensive and carry more weight. Helicopters should be used for shorter deployments when sea 

conditions might not be favorable and as a backup method for demobilizing if needed. The closest 

helicopter charters appear to be based in or around Seattle. Thus, when mobilizing a team via 
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helicopter it will be most cost effective to muster the team in the Seattle area and go straight to 

Destruction. We estimate 2 -2.5 hours of charter will be required for each trip. 

9.2.7. Primary removal methods 

9.2.7.1. Hunting 

Hunting with firearms will be an important tool in the project and can be effective at removing 

rabbits quickly, at high densities, and also when targeting the final individuals. Hunters will need to be 

prepared for a variety of hunting scenarios; a limited toolset must not impact their ability to remove 

animals. 

The primary tool for removing rabbits via hunting will be rifles. Multiple firearm options can be 

appropriate for the project, and each will have advantages and disadvantages. More important than 

the specific make and model of a particular firearm, is ensuring that the firearm and ammunitions 

selected will together produce consistent and accurate shots. Semi-automatic options are preferred 

for engaging groups of rabbits, but bolt-action can suffice and is preferred if suppression is available 

for use. 

As of the time of this writing, firearm and ammunition availability in the US has been severely 

reduced due to intense demand. This issue is likely to persist for many years so the project should 

allow plenty of lead time for sourcing the required materials. The rifles and ammunition will need to 

be of high quality to minimize the possibility of missed shots which will educate animals. The rifles 

should have quick-release optics mounts (i.e., picatinny rails) to allow efficient transfer of optics while 

retaining the optic’s point of aim. Barrels should be threaded to accept suppressors if approved for 

use.  

Using lead-free ammunition is a priority. Although lead works well as ammunition because it is dense 

and soft, it is an environmental contaminant which can be mitigated for by using lead-free projectiles. 

Lead-free ammunition, however, is not always available for every caliber size or with all the desired 

characteristics (e.g. subsonic, for rifles, etc). 

Ideal smaller caliber options include .22 LR (long rifle), .22 Magnum, and .17 (Mach 2 and HMR) rifles. 

These calibers are common and well-suited for targeting rabbits although few lead-free ammunition 

options are manufactured, and no known lead-free subsonic options exist at the time of writing.  

Larger calibers such as .300 AAC blackout are likely a better choice if rabbit density is very high, in 

which case having suppression and subsonic ammunition is important. There will be more lead-free 

ammunition options in the case of continued supply shortages. A larger caliber can be more 

appropriate if it is necessary to shoot into vegetation as it is less likely to deflect if hitting a small twig 

and can “punch through” smaller stems. The major disadvantage of a larger caliber is that it is more 

than required to kill a rabbit and will do more damage to carcasses, which can make harvesting urine 

and feces for trapping and luring more difficult. 

Subsonic ammunition is designed to travel slower (about 1100 feet per second), depending on 

conditions), which reduces noise by eliminating the sonic crack as the projectile breaks the sound 

barrier. The popularity of subsonic ammunition has grown, providing a larger selection of available 

calibers. Although this is the case, non-lead options are more readily available in centerfire (i.e., larger) 
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calibers due to the physical challenge of slowing a small projectile without the use of heavy materials 

like lead.  

Suppressors or silencers are another way to reduce the noise of the firearm by slowing the escape 

of gasses produced after a round discharges. Suppressors are typically fitted to the end of the barrel 

or in some cases are integrally built into the barrel itself. The most efficient way to limit noise related 

to shooting and limit disturbance to target animals is to use a suppressor and subsonic ammunition in 

conjunction with a closed chamber (e.g., bolt action). This will limit noise well below hearing-safe 

levels with the bullet’s impact producing the most notable report. The use of supersonic ammunition 

or an open action with a suppressor will result in less efficient noise suppression yet still offers benefits 

to hunting in the form of masking the shooters position, improved recoil management for faster 

follow-up shots, and health and safety benefits by reducing decibels to hearing-safe levels.  

Shotguns may prove most appropriate in other situations, including if hunting by moving around a 

certain area and flushing out rabbits. One advantage of shotguns is the broader availability of lead-

free ammunition. 

Because a suitable lead-free substitute is not readily available for calibers typically used for small 

game, efficacy and environmental concerns should be balanced. There is a spectrum of options 

ranging from 1) using lead and typical firearms; 2) using lead-free ammunition but use larger-than-

necessary calibers; and 3) using lead-free ammunition ensuring the firearms used are machined with 

rifling that is compatible to a non-standard bullet weight. 

We recommend a team of three be present on island during the knockdown phase. The team should 

be comprised of hunters highly proficient in shooting live targets in rapid succession and capable of 

making appropriate decisions on when to shoot and when to wait. The team members should also be 

effective at trapping, and we recommend one person with the most trapping experience lead those 

activities. One team member will need to serve as the lead and coordinate daily activities, ensure 

quality of work, etc.  

Hunters will work systematically to remove rabbits in a safe and efficient way. For the plateau area, 

hunters will establish shooting points at the intersection of cut transects and place free standing 

platforms to provide greater visibility and range. Many rabbits are expected to be removed from the 

edges and slopes of the island, so the team will establish various shooting points (possibly constructing 

simple blinds/hides) that allow good visibility on a portion of the island. In total, the shooting points 

should allow visibility to all areas of the island, but it is likely that areas which are more difficult to 

surveil will require improvised shooting hides.  

Work during the knockdown phase is expected to occur primarily at night. Rifles will be equipped 

with thermal scopes which will make warm-blooded rabbits readily visible against the cooler 

background. The scopes will offer sufficient resolution to distinguish between a rabbit and other 

animals, so the risk of accidental take of non-target species exists but is considered unlikely by skilled 

hunters. High quality standard optics will need to be available as hunting during the day may be more 

appropriate in some situations. 

The use of bait and other non-toxic lures should be allowed throughout the project. During the 

knockdown phase baiting can be used to draw animals out of hiding for removal. In the right 
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conditions, a skilled hunter may be able to remove multiple rabbits around a bait pile in rapid 

succession. Automatic feeders can be used to provide bait with minimal effort, which may be 

particularly useful in drawing rabbits to areas that are more difficult to access. Pre-baiting for a time 

before removal begins may increase its effectiveness and could be completed in one or more day trips 

to the island during the final preparation and mobilization phase. Lure materials such as urine and 

feces can be collected from removed rabbits and used to take advantage of rabbits’ territorial nature.  

The removal rates will be high at first, but hunting will quickly become more challenging. Destruction 

has a substantial surface area covered with vegetation that will provide refuge to rabbits and 

complicate shooting. Accessing sightlines for shooting on the island perimeter will be challenging for 

some areas and may require timing movements based on tides. 

9.2.7.2. Trapping 

Trapping should be used to complement hunting during the knockdown phase of the project. Traps 

can be used to target animals that might be wary of open spaces and can be set in and around any 

areas where hunting proves less effective (e.g., in areas difficult to get sightlines on). Animals 

captured in live traps will be euthanized using gunshot or cervical dislocation. 

There are pathways for the approval for the use of body grip traps, leghold traps, and snares on 

Destruction. RCW 77.15.194 defines the criteria under which traps can be used. Our expectation is 

that a permit could be authorized due to the presence of the Destruction Island Shrew which is 

designated as a species of greatest conservation need in Washington (Washington Department of 

and Fish and Wildlife 2015, A1-10). However, of the options below this may only provide for the use 

of leghold traps. The USCG may have unique jurisdiction for determining methods used; this was the 

case on San Nicolas Island where it was determined the US Navy had jurisdictional authority beyond 

local state fish and game laws (Island Conservation unpublished). Per Washington law, all traps will 

be checked at least once every 24-hour period. 

Trapping can be a valuable tool at high densities and low densities. Factors that will be considered 

when deciding how much priority to place on traps during a given work period will include: presence 

of clear travel routes/trapping locations, daily effort to manage all traps, and ongoing efficacy of 

trapping efforts (including number of escapes/educated rabbits) and other methods. In general, a 

minimal number of traps can be managed with little effort and so will likely be worthwhile 

throughout the project, unless rabbits become educated or other methods are deemed far superior 

in a given situation (e.g., a rabbit is known in an area difficult to access but with clear shooting lines). 

 Cage traps: Cage traps are a wire box with one or two doors and a trigger the animal steps on to 

shut the door. The major advantage of cage traps is that they are live traps and present relatively 

lower risk to non-target species. Cage traps generally require the rabbit to change its behavior more 

(e.g., must be lured into choosing to enter the trap), and must be checked and re-baited daily. Cage 

traps may be most effective in areas when seabirds are present due to reduced risk to birds. This 

tool is bulky, and it can be difficult to deploy and move a large number of traps, especially in thick 

vegetation. A trap sized approximately 7”x7”x17” is appropriate for smaller rabbits but a 

12”x12”x32” would be more versatile. 

 Leghold traps: Leghold traps consist of two jaws that grip the animal’s leg. When armed the jaws 

are parallel to the ground and there is a trigger pan in the center, the trap is sprung when the animal 
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steps on the trigger. Leghold traps may have padded or unpadded jaws, and we recommend (and 

law will require) the use of padded jaws. Leghold traps are often set in pairs when targeting rabbits 

to better accommodate how they move. Size #1, #1.5, or #2 traps are the most appropriate for 

targeting rabbits and should be set so as to maximize the rabbit’s ability to move freely when 

trapped, which will reduce injury rates. This includes incorporating springs and swivels into the 

anchor line and selecting appropriate trap locations. 

 Body grip traps: Body grip traps (often called conibear traps) are lethal traps that compress the 

animal’s thorax when sprung, leading to death. Body grip traps are made from a metal frame that 

forms a square or circle with the trigger in the middle and a spring on one or both sides. The trap is 

set so that the rabbit passes through the square or circle and springs the device. The advantage of 

body grip traps is that they can be set along a rabbit’s usual travel route which targets the animal in 

its usual activities. A size 110 (4.5”x4.5”) or up to 160 (6”x6”) conibear trap would be appropriate. 

 Snares: Snares are a loop of material, mostly wire, that tightens around a part of the animal. For 

Destruction, the most appropriate snare type will be one that catches a rabbit by the neck as 

opposed to a foot snare. Stops can be installed on the snare so as to keep it from overtightening 

which can reduce the lethality of the snare and limit risk to non-target species.  

Pitfall traps (with temporary fencing): Pitfall traps, also called dropbox traps, are a box with a trap 

door on top. The box is buried next to a barrier so that when the rabbit moves along the perimeter 

it falls into the box and is trapped. On Destruction, pitfall traps will work best if combined with 

temporary fencing. This tool could be effective if rabbits are taking cover in a discrete area that can 

be fenced off. The trapping codes above do not specifically mention this type of method, but it is a 

humane live-capture method that would most appropriately be classified as a type of cage trap. 

Approved traps will be used, as necessary. The trapper will identify a rabbit travel route based on 

sign and set the trap in a way to maximize the probability of capture. This includes disguising the 

trap and incorporating lures. Cage traps may be slightly buried so there is a loose layer of soil over 

the bottom of the trap. 

Body grip, leg hold traps and snares can be highly effective if set at the exit of rabbit burrows. 

Depending on the time of year this may increase risk to non-target species. Burrow trapping should 

be allowed in scenarios where the trapper is confident the burrow is not being used by birds (e.g., 

time of year, rabbit is observed using a specific burrow, etc), and greater risk of non-target impact 

may be warranted when targeting the final few rabbits. 

9.2.7.3. Long nets 

A long net is typically 2-3 feet tall and secured in the ground with periodic stakes, forming what 

amounts to a loose fence that rabbits get tangled in when bolting. Long nets can be used in a variety 

of situations and can be used to cover large areas. Rabbits are typically actively flushed out of the 

area by people and/or trained dogs (which can also help identify locations to set the nets).  

 Long nets could be useful on Destruction due to their flexibility and ability to target rabbits that 

may be moving to and from difficult to access or sensitive locations. This can include setting the 

fence up at night while rabbits are out foraging, and then flushing them so they bolt towards their 

burrows/cover and get caught. Workers will then quickly euthanize all captured rabbits. 
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9.2.8. Additional methods 

9.2.8.1. Pesticides 

We recommend pursuing permits to use a limited amount of bait containing a toxicant to target 

rabbits in specific situations. Pesticides are an entirely different category of removal method and can 

help mitigate some of the specific challenges expected on this project. The use of baits would be 

limited to situations where other options are proving ineffective, which is likely to be either rabbits 

that have become educated to other methods or that are living in locations where other methods 

cannot be effectively applied (due to sensitive or unsafe to access areas).  

The most practical pesticide would be a bait containing the rodenticide brodifacoum. This compound 

has been used in 27 successful eradication projects worldwide, and there are products on the market 

intended for conservation use on islands. However, no product is currently registered for rabbits in 

the US and so additional steps will be required to allow for this tool to be incorporated into the 

methods. We recommend a cereal based product without wax which will increase palatability and 

reduce the time the bait will remain intact in the environment. Brodifacoum-25D Conservation (or 

25W which is the same but designed for wetter conditions) fits this description and has been used in 

successful rabbit eradication projects outside the US. 

We recommend bait be deployed in 100-300g “piles” in a grid with a 25- to 50-meter spacing in the 

target work area. A 50-meter spacing would provide one pile per 6.2 acres (.25 ha). If access is an 

issue, the bait can be put into paper bags and lowered or tossed into the desired location. Baiting near 

the entrance of known rabbit warrens should also be allowed. Bait piles should be checked and 

refreshed regularly, but the minimum required interval should be long enough (e.g., 7 days) so as to 

not cause constant human disturbance in the area. Bait should be maintained until rabbit activity in 

the area has stopped or the team needs to leave the island. This may take some time as there is a 

delay between consuming a lethal dose and mortality. 

A product registration could be pursued for a pesticide using a Section 18 emergency authorization 

or a full registration under Section 3. This approval would likely be more straightforward for a product 

currently registered for conservation use since much of the data collected for existing registrations 

would apply. However, additional data may have to be collected related to the target species, 

including efficacy trial data. Given the limited scope and time frame, a Section 18 authorization is likely 

to be the appropriate approach, with justification on the grounds of significant risk to “Endangered or 

Threatened species, beneficial organisms or the environment.” A checklist of requirements for a 

Section 18 authorization published by the EPA are included as appendix 3. The initial process should 

be planned to take six months; repeat requests would likely be processed more quickly. 

The label will clearly define the situations and protocol for use. This will include requirements for 

retrieving unconsumed bait when possible. Retrieving bait can reduce non-target risk and 

environmental residues, but the ability to leave bait in situ opens up the possibility for extending rabbit 

removal somewhat beyond the timeframe when staff can be present on island. The cost of retrieving 

baits should be considered against the benefits of doing so. At a minimum, the label should allow bait 

to not be retrieved if it is not feasible to safely do so.  



  

DESTRUCTION ISLAND FEASIBILITY ASSESSMENT 23 

 

 The amount of bait used will be small and it can be deployed in parallel with other activities (i.e., 

hunting, trapping). No additional labor calculations are needed for the use of bait. 

More detail on pesticides is provided in Appendix 2.  

9.2.8.2. Dogs 

Dogs can be used to detect rabbits, assist in hunting them and/or to help bolt them into long nets. 

Detection dogs typically work close to the handler which lead them through a relatively narrow search 

pattern. The dog is trained to communicate to the handler when sign is detected. Once a rabbit is 

located the most appropriate removal method will be used. Hunting dogs would work in tandem with 

a shooter and are trained to flush rabbits which are then shot by a hunter or caught in a net. A hybrid 

approach of detection and hunting/flushing may also be possible depending on the dogs and handlers.  

It is possible to train dogs to react only to rabbits and ignore other species. However, the dog may 

become more overwhelmed when working in highly stimulating environments. The risk of dogs 

impacting non-target wildlife can be significantly reduced with training and proper handling, and the 

use of muzzles can be considered if needed. 

Detection dogs will likely provide the most utility later in the project when few animals remain. 

Hunting dogs could provide utility throughout, largely depending on if and how long nets are 

deployed. Conversely, the project team may decide to not mobilize dogs if the project is proceeding 

well, and they are confident in the ability to detect and remove any remaining rabbits with other 

available tools.  

A team of three people should be on island when dogs are present. This will include either two 

hunter/trappers and a single dog handler, or a single hunter/trapper with two dog handlers. Each 

handler will work with one or two dogs depending on the strategy that is most appropriate based on 

project circumstances. Rabbit sign is not as fragrant as some other species, so the dogs will need to 

examine an area intensely in order to build confidence of detection or absence. Dogs will typically 

work around 4-5 hours per day depending on conditions and will need regular rest days. Intentionally 

providing positive reinforcement (e.g., putting rabbit urine in an area the dog is working) may be 

needed to keep the dogs motivated. 

The use of detection dogs will be most effective if contracts are established with experienced 

professionals. This will ensure the most efficacious and efficient work process. There are professional 

dog handlers based in the US and abroad. 

9.2.8.3. Ferrets and nets 

Although not required to eradicate rabbits from Destruction Island, ferrets can be used to assist in 

hunting rabbits and have the potential to remove a large number of rabbits in a relatively short period 

of time. The practice is much more common outside of the US. Long nets are first placed around a 

rabbit warren and/or individual slip nets are placed over each exit from the warren. A ferret is released 

into the warren and it flushes rabbits out. Rabbits are then caught in a net and dispatched.  

Similar to dogs, there are legitimate concerns with using a predatory animal in a seabird colony, but 

ferreting has been used successfully in conservation areas (E. Cooke pers. comm.). The risk of serious 

impacts can be reduced by using only male, white colored ferrets and attaching tracking collars. On 
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Destruction the risk can be further reduced by limiting the time of year in which ferrets are used so 

that if one did escape it would be less likely to survive until birds begin occupying burrows. 

Ferreting on Destruction would be more challenging on fragile slopes, which is where larger warrens 

are likely to be if they exist. As such our assessment is that ferrets are unlikely to be an ideal primary 

tool for the project, but the option should be available so it can be applied when appropriate 

opportunities arise. 

If ferrets are used, a team of two handlers with four ferrets and associated supplies would be needed 

to appropriately implement this method. The ferret handlers would likely work with detection dogs 

and thus would be incorporated at that phase of the operation. An additional hunter/trapper would 

round out the team, implementing other methods. 

 The use of ferrets will be most effective if contracts are established with experienced professionals. 

As compared to dog handlers, the options for skilled ferreters are likely to be more limited, and no 

professional ferreters are known to live in the US. Evergreen Rabbit Control, based in the United 

Kingdom are experienced with a variety of rabbit removal techniques including those that involve dogs 

and ferrets. If the project team is interested in working with this group, we recommend engaging them 

early and considering a site visit to receive their consultation in adapting the initial approach. 

9.2.8.4. Other removal methods 

Drop nets and lift nets are similar strategies for catching multiple rabbits at a time. Drop nets are 

hung above and released while lift nets are laid on the ground and lifted. Both methods require an 

observer who triggers the nets at the appropriate time. 

Emerging technologies should be monitored and considered for use on Destruction Island. The 

developers of the thermal camera system discussed in section 9.2.10 have a prototype trap that uses 

AI to detect and spring the trap when the target animal is detected. The potential advantage of this 

trap is that it can be a larger system without a physical trigger and rabbits may be much more willing 

to enter. In the future, it is possible the system will incorporate a tool to euthanize the rabbit 

automatically and humanely. This would greatly reduce the effort needed to manage these traps and, 

if proven effective, could allow the trap to be deployed for long periods of time when people are not 

present on island.  

9.2.9. Rabbit carcasses 

Carcasses can be left to decompose onsite, but the collection of carcasses may be desired for a 

number of reasons. It will not be possible to retrieve all rabbit carcasses without impacting nesting 

habitat. But, where possible, carcasses can be collected and disposed of via burying, burning, sinking 

and/or taking off island for disposal. Rabbit carcasses in an area may dissuade other rabbits and so 

removal may make strategic sense. If lead is used (not recommended), scavengers, particularly birds 

will be at risk of consuming lead as a result of consuming rabbit carcasses that are left in place. 

Similarly, if/when pesticides are used there will be a risk of secondary poisoning so greater effort 

collecting carcasses in these areas is warranted. 

Risks from pesticides may result in death or reduced fitness in some bird species, but the risk would 

only be present for a discrete amount of time and is unlikely to have long-term or population-level 
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impacts. If many rabbits are killed in a short period of time, it could draw in more scavengers than 

normal which may increase impacts to seabirds. Additional mitigation strategies may need to be 

implemented to safeguard species of concern such as spatial/temporal separation. 

9.2.10. Monitoring and confirmation 

The foundation of monitoring and confirmation should be established in the early phases of the 

project. By exerting effort to detect rabbits before, during, and after all individuals are removed, we 

can track project progress and make informed, data-driven decisions. This can save significant 

resources in the later phases of a project by preventing unnecessary trips and allowing the project’s 

success to be declared as early as possible. 

Camera traps are an appropriate tool for monitoring the rabbit population on Destruction Island, 

and by establishing a network of traps early on, we will be able to collect baseline information to 

inform probability of detection models. These models calculate the probability of detecting an animal 

if it is present on the island at a given point in time and can provide a quantitative basis for declaring 

project success, helping guide how much effort will be required to do so. 

Two relatively new technologies can reduce the cost and increase the efficiency of the camera 

monitoring program. Cameras should be equipped with transmitters that send photos off island and 

allow project staff to view photos remotely. This will cost more in materials but reduce the number of 

trips required to check cameras. Additionally, if a rabbit is detected the team will know right away and 

can implement a rapid response if appropriate.  

Artificial Intelligence (AI) can be used to assist in photo processing and increase the efficiency of a 

camera monitoring program by pre-processing photos and removing images caused by vegetation 

movement, recognizing non-target species such as birds, etc.  

The Cacophony Project is developing tools (which are made and sold by 2040.co.nz) that incorporate 

these features into thermal cameras, a system which could be deployed on Destruction. Using an 

established system is a good choice for Destruction as it can reduce development costs, and the 

Cacophony Project’s system is already able to identify rabbits. Thermal imagery offers benefits over 

traditional camera traps by being able to detect smaller animals at a greater distance which increases 

detection rates and reduces the number of cameras needed. Each Cacophony camera includes cell 

capabilities to transmit photos to a cloud storage system which has integrated AI processing of data. 

The AI is currently capable of identifying rabbits, but some site specific “training” of the AI may be 

required. 

A setup consisting of three to five thermal cameras should be sufficient to provide coverage to collect 

data and provide confidence that animals can be detected at low density. One drawback to the current 

technology is high energy needs and thus, batteries last approximately two weeks. But the developers 

confirmed that it would be possible to integrate solar cells to increase the battery life. A small suite of 

standard camera traps can help complement monitoring efforts but likely will not integrate into the 

same data streams.  

We recommend securing and deploying cameras early in the project and before removal efforts 

begin. This baseline data can help calculate the probability that all animals have been removed and 

can collect important information to help guide adaptive decision making in the final planning and 
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preparation phases of the project. For example, if rabbits are clearly at a very high density the team 

can adjust the initial knockdown strategy based on the availability of things like suppressed firearms 

and consider greater use of long nets. 

Drones, especially units equipped with thermal cameras will greatly increase the team’s ability to 

survey the island, detect rabbits and respond in real time. A drone could survey the entire perimeter 

of Destruction in a short amount of time. Monitoring work could involve active piloting or by having 

the drone fly pre-programmed flight lines. 

A high-quality thermal camera will be needed due to the conditions on Destruction, but other 

options are available. Better cameras may allow rabbits to be positively identified from a greater 

distance, reducing the disturbance to rabbits. Built in AI in the drone and camera can help lock onto 

the hottest item in the view of the camera and can help identify rabbits in cover. Drones are not likely 

to be effective at penetrating vegetative cover when they have leaves, but much of the cover is thin 

enough that drones can help identify rabbits in the thickets in winter months. 

9.2.11. Project timeline  

Figure 5 provides a forecasted project timeline upon which the budget is based. Significant lead-in 

time will be needed to source some equipment, and this time can be used to finalize operational 

planning, build and prepare the team, establish contracts, prepare transects on site, etc.  

The objective is to achieve significant knockdown in the population in the first four-week operational 

period. However, leaves will still be present on vegetation (but falling) during this window and so 

follow up trips should occur before the next breeding season to minimize the population’s 

reproductive potential going into spring and summer, during which rabbit removal will be more 

difficult. It is possible the final rabbits will be removed in this period. If not, the second year of 

fieldwork will allow time to undo any population recovery, remove final individuals and confirm 

eradication. This timeline will shift based on successes and challenges. 

As with the operational approach, the timing of fieldwork should be adjusted based on project 

progress. For example, it may be worth conducting additional fieldwork in the spring and summer 

following the initial knockdown if the team believes the final rabbits can be targeted successfully 

during that time; or, it may make more sense to do an additional four-week trip in fall of the second 

year instead of two shorter trips. 
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Figure 5 Forecast project timeline.  

 

 COSTS AND FUNDING 

10.1. Budget summary 

 

Table 3 summary budget forecast 

EXPENSE CATEGORY  TOTAL BY CATEGORY 

Field Work  $60,000  

Equipment/Supplies $94,152 

Travel $38,180  

Personnel Costs  $251,392  

Professional Services  $42,440  

SUBTOTAL EXPENSE  $486,164  

Allocated G&A & Occupancy expenses $75,418  

TOTAL EXPENSES $561,582  

 

10.2. Budget description 

The budget spans 3.5 years with a year of lead-in time before removal begins and ending with 

confirmation and final wrap-up reporting. There could be substantial costs savings if final rabbit 

removal can be achieved sooner than is budgeted for. The budget was built using Island 

Conservation’s budgeting tool, so the use of different budgeting processes may yield different 

results.  

 

The budget is focused on needs for final planning, coordination, and implementation of the 

project.  This does not include an estimate of costs for agency led compliance and permitting but 
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does consider that the operational project manager will need time to support these efforts to help 

ensure they align with project needs. 

 

Fieldwork: This category includes the costs of project materials such as hunting and trapping 

supplies, monitoring materials, transect cutting materials, PPE, a small inflatable boat, and the 

costs to establish and maintain a field camp. A full breakdown of these costs is included in 

Appendix 1, with a summary below. We attempted to identify all required materials, but savings 

may be possible if partners can provide some existing supplies to the project.  

 

Table 4 Fieldwork costs 

SUPPLY EXPENSE CATEGORY  TOTAL BY CATEGORY 

Shooting  $26,645 

Trapping $3,062 

Field gear  $4,550 

Camping  $14,200 

Island Prep  $4,600 

Small boat $5,275 

Fieldwork consumables $1,075 

Monitoring $34,745 

TOTAL $94,152 

 
The fieldwork category also contains the budgeted boat and helicopter costs for transporting the 

team and materials from the mainland to Destruction Island. This includes fifteen roundtrips by 

boat budgeted at $1,000 per trip and five roundtrips by helicopter budgeted at $9,000 per trip 

(more helicopter trips are needed in winter months because we assume multiple smaller trips are 

more likely due to weather uncertainty). 

 

Some items, particularly various thermal imagery tools, carry relatively high costs. Most of these 

tools are also available for rent, but at the time of writing the rental periods would be long enough 

that purchasing outright is more cost effective (rental costs are also high). This should be 

evaluated again before finalizing purchases. If non-National Defense Acquisition Act (NDAA) 

compliant drones can be used there are significantly less expensive options available. 

 

Travel: This budget category includes all meals (including meals for staff while in the field), hotels 

and transportation to/from NW Washington. This amounts to 440 field meals at $30 per person 

per day, 68 travel days (meals, tips, etc.) at $60 per travel day, 56 hotels at $150 per night and 25 

roundtrips at $500 based on mileage or a flight. Travel costs for dog handlers are not included as 

it is expected these costs will be part of the contract and thus a professional services expense. 

 

Personnel Costs: The largest component of the budget is personnel time. Personnel time for the 

project includes full staff costs (salary, benefits, etc): 

• Thirty-nine person-weeks for project management, final operational planning, and 

“desktop” activities required to execute the project including permitting support, 

sourcing vendors, purchasing, contracting, and overall coordination. 
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• Forty person-weeks for removal activities, excluding dog handler effort. 

• Five person-weeks for leading and supervising transect cutting, infrastructure 

improvement and dedicated maintenance. 

 

Professional services: Includes contracted costs for island preparation (transect cutting and 

infrastructure) and dogs with handlers. The budget includes fifteen person weeks for island 

preparation at $1,000 per person per week, and six weeks with dogs and handlers at $2,975 per 

week, plus associated travel, dog training, etc. 

 
 

 ADDITIONAL FEASIBILITY FACTORS 

11.1. Sustainability and biosecurity 

Non-native or introduced species are those which occur outside of their natural range due to direct 

or indirect human intervention. The impact of non-native introduced species can vary from 

negligible to severe. Invasive species are those non-natives introduced species that cause the 

greatest negative impact and change to native biological diversity. Invasive species tend to adapt 

well to new environments, reproduce quickly, and fill vacant niches. Islands are particularly 

vulnerable to invasive species because they are often home to native species that evolved in the 

absence of predators. 

Eradication operations are cost effective conservation actions in the long term, but require a more 

significant short-term investment to remove all the target animals. To maximize conservation 

benefits for this investment, it is critical to maintain the island free of the species being removed and 

any new species that might cause harm and undo the work. 

Island biosecurity refers to the policies and protocols designed to protect island ecosystems from 

the threat of non-native species. Effective biosecurity stops non-native species from establishing on 

islands by preventing, detecting, and responding to introductions. Preventing introductions is critical 

and the most cost-effective; once a non-native species arrives on an island, the chances of preventing 

population establishment decrease dramatically (Broome 2007). Once a population has established, 

biosecurity has officially failed, and eradication or permanent control strategies may be the only 

option to prevent or mitigate impacts. Effective biosecurity should prevent all introductions, but the 

focus is to prevent the introduction of known invasive species. 

The tables below (5,6,7, and 8) contain the biosecurity risk assessment for Destruction Island, 

category descriptions, and likely pathways. 
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11.1.1. Risks and pathways 

Table 5 Invasive species risk assessment 

Invasive species Impact severity 
category 

Invasion risk 
category 

Description 

Common or local and 
scientific name for invasive 
species 

Critical/High/
Medium/Low 

Critical/High/
Medium/Low 

Detail on invasion risk and/or impact severity 

Black rat (Rattus rattus) High High 
Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, can 

establish and reproduce quickly, and are known to heavily impact seabirds on islands. 

Norway rat (Rattus 

Norvegicus) 
High High 

Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, 

can establish and reproduce quickly, and are known to heavily impact seabirds on 

islands. 

House mouse (Mus musculus) High High 

Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, 

can establish and reproduce quickly. Global impacts are less than rats on birds, but still 

drastic on some islands. 

Weeds (esp. seeds) High Critical 

Many weed species occurring along the coast could impact Destruction and may be 

present. These species could be transported by wind, birds, and in the gear of visitors. 

Could cause significant habitat changes that impact native species. 

European rabbit (Oryctolagus 

cuniculus) 
Medium Low 

Would most likely require intentional release, which is unlikely, but poses a slightly 

higher risk as a protest action to removing rabbits.  

Cat (Felis catus) High Low 
Intentional introduction or escape. Less likely to establish a population but a single 

individual could have great impacts. 

Dog (Canis familiaris) High Low 
Intentional introduction or escape. Unlikely to establish a population but a single 

individual could have great impacts. 

Invertebrates Low 
Medium to 

High 

No specific threats identified, but there is potential for greater impacts and 

invertebrates could easily be transported in visitors’ gear. 

 



  

DESTRUCTION ISLAND FEASIBILITY ASSESSMENT 31 

 

Table 6 Impact severity category descriptions 

Impact severity category Explanation of severity of impact 

Critical 
Loss or extinction of a threatened species from the island, permanent destruction of ecosystem, high management costs 

and/or or the island’s cultural value. 

High 
Loss of at least one native species from island, major degradation of the ecosystem, high management costs and/or or loss 

of cultural significance. 

Medium 
Decline in populations of many native species, degradation of the ecosystem, moderate management costs and/or or 

reduced cultural significance. 

Low 
Decline in population of at least one non-endemic species, or mild ecosystem degradation, some management costs, and/or 

some loss of cultural significance. 

 

Table 7 Invasion risk category descriptions 

Invasion risk category Explanation of invasion risk 

Critical 
Invasion from nearby source population likely to happen without human involvement, and/or accidental introductions are 

highly likely. Life history of species is conducive to rapid population growth. Early detection and intervention is difficult. 

High 

Introduction likely to occur without active prevention measures and/or intentional introductions likely. Species are likely to 

stow away in cargo and vehicles. Life history of species is conducive to rapid population growth. Early detection and 

intervention unlikely. 

Medium 
Species found around departure points, and may be transported accidentally. Some possibility of intentional introduction. 

Life history is less conducive to rapid population establishment. Early detection and intervention possible.  

Low Species unlikely to be accidentally introduced to the island. Species unlikely to thrive on island.  
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Table 8 Pathway analysis for species introductions to Destruction Island 

Pathway Invasive Species Notes 

Boats related to the 

eradication project 

Rodents, 

invertebrates, 

weeds 

Will likely transport significant amounts of 

gear, including timber and supplies which 

can easily hide animals and plants. A project 

biosecurity plan will be required to ensure 

preventive actions occur. 

Boats used by researchers, 

managers, cultural 

practitioners 

Rodents, 

invertebrates, 

weeds 

Likely transport at least some field gear, 

especially if camping overnight. 

Other boats visiting 

Destruction 

Rodents, 

invertebrates, 

weeds 

Island is technically closed to private 

visitation, but actual visitation rates 

unknown. 

Kayakers 

invertebrates, 

weeds 

Island is technically closed to private 

visitation, but actual visitation rates 

unknown. 

Natural (wind, birds) 
invertebrates, 

weeds 

Cannot be controlled so requires response to 

any invasive species issues that develop 

Shipwreck 

Rodents, 

invertebrates, 

weeds 

Destruction is relatively close to major 

shipping routes going to/from Seattle. A ship 

could get off course and run aground on or 

near destruction. This is a common source of 

rodents on islands. 

The biosecurity risks for Destruction can be broadly broken into two categories based on the impacts 

and response options.  

 Introduced vertebrate pests, such as rodents and cats would likely have a rapid and severe impact 

on the native animals, but the options to deal with these pests (both prevention and response to 

introduction) are relatively well-defined and it is reasonable to assume the threat could be well 

managed.  

Invasive threats such as invertebrates and weeds encompass a much broader and more varied set 

of possibilities. Impacts could be significant right away, but it is more likely that these species would 

not have such an immediate and obvious impact. Once a problem is noticed the response options are 

often more difficult and the likelihood of eradication may be low. The pathways for introduction of 

invertebrates and weeds are difficult to control, and often require a more serious investment. For 

example, managers of pristine islands where weeds are major concern may allow only new or island-

specific field gear onto the island. Table 9 shows the weeds deemed most likely to arrive on 

Destruction Island based on a review of weeds present on the proximate land and with some 

consultation with staff from Olympic National Park (Coles personal communication). We note that 

some of these may already be present on Destruction Island, either growing or as part of the seed 

bank. 
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Table 9 Weed species present on 

nearby mainland and possibly on 

Destruction.Common Name 

Scientific name 

Scotch broom Sytisus scoparius 

Gorse Ulex europaeus 

Bull thistle Cirsium vulgare 

English ivy Hedera helix 

Creeping ranunculus Ranunculus repens 

Foxglove Digitalis purpurea 

Tansy ragwort Senecio jacobaea 

Non-native grasses, various species multiple 

The ultimate result of both types of invasion could range from damaged habitat and reduced 

population viability to more catastrophic impacts. 

11.1.2. Biosecurity recommendations 

The best biosecurity program is one that is effectively implemented. Sophisticated biosecurity 

programs may include active inspections by land managers, continuous deployment of detection 

devices on the island, and significant resources on hand to respond to any incursions of new species. 

More simple biosecurity programs may consist only of educational signage. The correct choice must 

balance the number of pathways and probability of introductions, potential impacts, and available 

resources. 

A full biosecurity plan should be established and implemented as part of (ideally before) a rabbit 

eradication project. Below is an overview of measures that are likely to be cost effective and feasible 

to implement. 

Foundational measures: 

• Biosecurity information and checklists created and provided to organizations involved in the 

management of Destruction Island or nearby lands, parties known to regularly visit the island, 

and made available and/or mandatory as part of any formal process used to get permission 

to access the island. 

• If possible and sensible, establish an informational biosecurity sign at La Push and any popular 

launching sites for kayaks or boats along the nearby coast (Jefferson County). 

• Place and maintain signs near potential access points of Destruction Island notifying the public 

of the island’s closure to public access. 

• Near the lighthouse area where authorized visitors usually go, establish a sign about 

biosecurity, with a focus on what to look for on Destruction and how to report any possible 

issues. 

• Baseline biosecurity actions for anyone visiting Destruction Island should include: 

o Thorough inspection and cleaning of all personal field gear. This includes cleaning the 

treads of boots, picking off seeds and vacuuming out backpacks. 
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o Inspect all materials before loading on the boat. Smaller materials should be inspected 

in advance and stored indoors in containers or bags before going to the island.  

o All food should be inspected and stored in containers that can be tightly closed to 

prevent rodent or insect pests from accessing. 

o Unpack gear on the island in the daylight hours and kill any potential pests that are 

seen. If possible, have bug spray on hand to spray any pests found in or exiting 

materials. 

o Be alert and report any suspicions of new species on the island. 

More advanced measures: 

• Deploy camera traps and other detection devices (e.g., rodent nesting boxes) on Destruction 

and establish regular visits to check biosecurity devices. 

• Establish periodic plant surveys on the island to identify and respond to any noxious weeds. 

11.1.3. Project biosecurity 

The restoration project will require a lot of materials and person-hours transiting between the 

mainland and the island and thus presents a greater risk of new species being introduced to the island. 

The same general principals of inspection, cleanliness and awareness will apply but some project-

specific considerations are: 

• Complete and file a biosecurity check list for each trip. 

o A checklist is attached as Appendix 4. 

• Include biosecurity requirements into any contracts. This should include an agreement that 

the vendor’s staff will comply with biosecurity measures and allow project staff to inspect 

any materials (including vehicles) going to the island. 

• Provide staff with dedicated project boots and packs. Time required to clean and prepare 

other personal and project gear going to the island should be considered work time. 

• Store as much as possible on the island to limit transport back and forth. 

11.2. Socially acceptable 

Any individual or group that has some interest in Destruction Island or this project is a stakeholder, 

but the interest, authority and influence of stakeholders varies widely. For a project to be feasible 

from a social acceptance standpoint, there needs to be the right amount and type of support amongst 

all the stakeholders.  

Our assessment is that the project is feasible with regards to social acceptability, but all enabling 

conditions are not yet in place. The value of projects to eradicate invasive species from islands is well 

documented, and becoming increasingly visible in the media, including 125 successful projects to 

eradicate invasive species from islands in the United States (DIISE 2018).  

Key stakeholders will need to be engaged to achieve appropriate levels of support and manage the 

potential of serious detractors. The most important stakeholder to engage at this point is the USCG. 

As the landowner, the USCG will need to approve all proposed activities. A lack of support for one or 

all of the key strategies in this document (e.g., cutting transects) could significantly change project 

feasibility, timeline, and/or costs. 
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Individuals in various communities can perceive the eradication in different ways depending upon 

the project’s relevance to their own values, interests, and livelihoods. Destruction Island is rarely 

visited and is not near any major metropolitan areas. Rabbits are frequently mentioned when reading 

about Destruction online but mention of their status as a damaging invasive species is less common. 

This creates room for additional education about the problem and need for this conservation action 

to help build public awareness and support. 

All stakeholder groups should be recognized, but not all need to be directly engaged for a project to 

proceed successfully. Different levels of support and engagement will be needed from different 

stakeholders. A small number of stakeholders will need to act, a few more will need to be actively 

supportive and most will need to either passively support or not actively oppose. Engagement with 

key stakeholders should include identifying the role they want to play, and an effort should be made 

to align these desires with the project’s structure. 

Table 10 indicates the key stakeholder groups identified to date. Representatives from some or all 

of these groups will form the core project team planning and implementing the project. We 

recommend forming a broader partnership or stakeholder group in conjunction with the project to 

engage interested parties (including key stakeholders) who will not be involved with the day-to-day 

operation of the project. Groups such as The American Bird Conservancy, The Nature Conservancy 

and the National Park Service are part of an “Islands Memorandum of Understanding” with USFWS 

and Island Conservation (USFWS and Island Conservation 2020) and will likely be interested in 

participating in a partnership group as a way to understand and find ways support the project. 

The Quileute Tribe, Hoh Tribe and Quinault Indian Nation are important co-managers of the island 

and have demonstrated interest in being engaged with this potential project. Additional tribes may 

come forward later in the process. All interested tribes will be consulted for any project that occurs 

there. These groups each have unique cultural interests and legal rights related to the island and 

surrounding areas. A full review of these rights and where they are encoded was not completed as 

part of this review, and as the project proceeds there will need to be formal processes of engagement.  

Table 10 Stakeholders 

Stakeholder group Notes/comments 

US Coast Guard Land owner, Cooperating Agency for NEPA. 

Washington Department 

of Fish and Wildlife 

Involved in restoration planning for seabirds on Destruction. 

Mystery Oil Spill trustee. Cooperating Agency for NEPA. 

US Fish and Wildlife 

Service 

Administrator of likely funding source, former comanager of the 

island. Mystery Oil Spill trustee. 

Quileute Tribe Cultural value and legal rights. Landowner of La Push, key leaving 

point for accessing the island. 

Hoh Tribe Cultural value and legal rights 

Quinault Indian Nation Cultural value and legal rights 

Island Conservation Primary author of this document, mission is to protect species by 
eradicating invasive species  

 

mszumski
Highlight
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Issues of animal welfare, including both to the risks and impacts to non-target species and the issue 

of killing rabbits and potential impacts to cultural resources may become a concern to specific groups. 

The holding of these concerns does not indicate opposition to the project but can lead to opposition 

if not properly addressed. The National Environmental Protection Act (NEPA) compliance process will 

clearly communicate the purpose and need for this project and allow stakeholders a formal avenue to 

comment. It is our expectation that this process, if well managed, will be sufficient to address concerns 

amongst the majority of interested parties and not result in active opposition to the project. 

One indicator of potential conflict around the project is the opposition that occurred in response to 

the proposed plan to eradicate rabbits from American Camp on San Juan Island in Washington (NPS 

2010). The opposition resulted in the National Park Service abandoning its preferred alternative of 

removing rabbits (Sullivan 2010). It is understandable that people with a strong personal connection 

to a given place will place value on all the species found there, especially a visible and charismatic 

species. At least one group, Save our Bunnies, was formed as a way to organize opposition to the 

project including protests and petitions, but the website is no longer active and the group’s Facebook 

page has not had activity since 2015.  

San Juan Island is very different from Destruction, having full time residents and a thriving tourism 

industry including visitors to the island specifically to observe wildlife which includes native and 

invasive species. This situation does not apply on Destruction Island. The controversies that occurred 

on San Juan may increase the chance of vocal opposition to the project on Destruction, but our 

expectation is that the public outcry was more related to valuing the rabbits on San Juan than valuing 

rabbits in general or broad opposition to eradication as a conservation tool. 

  

11.3. Politically & legally acceptable 

There are no insurmountable political or legal barriers to a rabbit eradication from Destruction 

Island. Similar projects in the US serve as precedent for the actions proposed, and each has been held 

to similar political and legal requirements and addressed through compliance with NEPA. We have not 

identified anything unique to this project that would limit the likelihood of securing the necessary 

permits or legal compliance. The primary considerations will be around: 

• Washington state laws for the removal of rabbits are followed, including receiving necessary 

permits to use methods not allowed for sporting or fur harvesting pursuits. 

• Ensuring any applicable laws related to transporting project materials (particularly firearms, 

ammunition, animals, etc.) through the Quileute Indian Reservation are followed and any 

permits are obtained. 

• Permission to fly a drone equipped with a standard and thermal camera over land and waters 

near the island. 

Table 11 shows the laws identified thus far for which specific permitting or consultations may be 
required.  

 

Table 11 Applicable laws and regulations identified to-date. 

Law/regulation Notes/comments 
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National Environmental Policy Act 

(NEPA) 

The primary compliance process to select a preferred alternative. 

Typically includes a formal evaluation of applicable laws and permits 

Migratory Bird Treaty Act (MBTA) Permit possibly needed due to risk of impacts to birds. Requirements 

have been actively changing in past years so an evaluation will be 

needed before project proceeds. 

Bald and Golden Eagle Protection Act 

(BGEPA) 

Permit required for ‘taking’ (provoking disturbance, injury, or 

mortality in) bald eagles CFR 50 part 22.  

Marine Mammal Protection Act 

(MMPA) 

Evaluates potential impacts to marine mammals in area; permit will 

be needed for disturbance of animals (harbor seal, sea lion and 

otter). 

WA state trapping laws RCW 77.15.194 defines criteria and indicates a special permit likely 

needed 

WA state and federal firearm laws Various. Suppressors are allowed, semiautomatic rifles allowed with 

restrictions.  

WA state hunting laws Domestic [European] rabbit is not a game species and can be taken 

year-round. Other hunting and trapping laws apply. 

National Firearms Act Guides purchasing and registration of firearms and accessories such 

as suppressors. 

Drone Use Permits likely required from FWS (rocks part of refuge), NOAA 

(marine national sanctuary) and USCG (island owner). Pilot needs 

FAA commercial drone pilot certification (part 107 license). 

National Historic Preservation Act Two known ancient midden heaps. Section 106 review may be 

necessary to determine status of other structures on island. 

Federal Insecticide, Fungicide and 

Rodenticide Act (FIFRA) 

Permit (label) to use products on Destruction, and use must occur 

according the label. A WA state certified pesticide applicator needs 

to oversee the use of the product.  

Birds covered under the Migratory Bird Treaty Act (MBTA) could be impacted by project activities. 

The requirements for permitting and mitigation have been changing in recent years. The key factor 

affecting this project will be if permitting is required for unintentional or accidental take. The project 

team should plan that accidental take will require permits and should plan to apply. The Bald and 

Golden Eagle Protection Act (BGEPA) will apply due to the risk of taking bald eagles, and so a permit 

will be needed. During the BGEPA permitting process, it will be important to define what actions 

should be taken for any eagle parts or carcasses that result from take. For both these Acts and the 

MMPA below, take includes activities that may poison, injure, kill, disturb or molest animals even if 

unintentional. 

The project is highly unlikely to directly kill any marine mammals, but disturbing seals, sea lions and 

otters (i.e., taking) will be unavoidable over the course of the project. As such, a permit for take under 

the MMPA will be necessary.  

Various Washington state laws related to trapping, hunting and firearms will apply. The activities 

required for trapping and hunting on this project are outside what is allowed for recreational hunting 

or fur-trapping but can be allowed with special permits from WDFW. Special permitting for firearms, 

ammunition, suppressors, etc. is not likely needed but the operations will need to follow any 

applicable restrictions. 
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The National Firearms Act (NFA) rules will apply to the purchase and use of firearms and accessories. 

The purchase and use of suppressors will be most efficient through the establishment of an NFA trust 

that will define and allow who can use the devices. Companies that sell suppressors can help navigate 

the process, but it involves establishing a trust and completing forms 4 and 5330.20 and purchasing a 

tax stamp ($200) for the suppressor (https://www.nrafamily.org/articles/2018/2/7/how-to-buy-a-

suppressor/). The background check requirements for buying a suppressor are more extensive and 

can take six to twelve months. 

To limit disturbance to marine mammals and seabirds, motorized aircraft and drones are prohibited 

from flying below 2000 feet above ground level over the waters within one nautical mile of the Flattery 

Rocks, Quillayute Needles, or Copalis National Wildlife Refuges or within one nautical mile seaward 

from the coastal boundary of the Olympic Coast National Marine Sanctuary, per National Oceanic and 

Atmospheric Administration (NOAA) regulated over flight zones (NROZ). Specific overflight activities 

related to Tribal use are allowed and sanctuary superintendents can issue permits for marine research 

and other purposes (15 CFR Part 922.152(a)(7)). 

The use of drones is very feasible from a technology standpoint, but the legal feasibility is more 

complicated due to a raft of regulations that are actively changing. Our assessment is that it will be 

feasible to utilize small drones as part of the project by the time it occurs, but various regulations and 

permits will apply. Based on the information available at the time of writing, we expect the following 

will likely apply: 

• Special permits from managing agencies to use drones around the island and nearby rocks 

and waters. Permission may be needed from USCG, USFWS and NOAA. 

• Drone pilots will need training and licensure, including potential certifications through 

federal agencies managing the areas used (island and nearby rocks and waters). 

• Drones would need to be on the Department of Defense’s Defense Innovation Unit’s Blue 

SUAS list of approved drones which, as of this writing, includes specific models from 

Skydio, Parrot, Altavian, Teal Drones, and Vantage Robotics (McNabb 2020). 

The National Historic Preservation Act will apply at least passively due to the presence of historical 

structures and archeological sites. At a minimum, there are two prehistoric midden heaps produced 

by ancient peoples that are culturally and historically significant and must not be damaged by project 

activities. The lighthouse on Destruction was identified as a cultural resource by the USFWS in their 

CCP and EA for lands they manage near Destruction (USFWS 2007). 

Neither Destruction Island nor its structures are listed on the National Register of Historic Places 

(https://www.nps.gov/subjects/nationalregister/index.htm). The Advisory Council on Historic 

Preservation’s section 106 Archaeology Guidance “is designed to assist federal agencies in making 

effective management decisions about archaeological resources in completing the requirements of 

Section 106 of the National Historic Preservation Act (NHPA) 54 U.S.C. § 306108] and its implementing 

regulations, ‘Protection of Historic Properties’ [36 CFR part 800].” (ACHP n.d.) 

The federal agencies (USCG and/or USFWS) are responsible for considering historical preservation 

needs. It is unlikely a section 106 review will turn up major needs since the project being considered 

does not involve development or changes to structures or archaeological sites, but it will be important 

to formally determine what steps must be taken to protect historically significant places on the island. 

https://www.nrafamily.org/articles/2018/2/7/how-to-buy-a-suppressor/
https://www.nrafamily.org/articles/2018/2/7/how-to-buy-a-suppressor/
https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=c5dc3424ae799143c42a14559dafc551&mc=true&r=PART&n=pt15.3.922#se15.3.922_1152
https://www.nps.gov/subjects/nationalregister/index.htm
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One example might be any restrictions or considerations needed to store field equipment in existing 

structures on the island. As a baseline, staff on island should avoid disturbing or damaging structures 

or known archaeological sites, should not remove or disturb any artifacts from the island, and should 

report any extraordinary findings such as major artifacts or human remains. 

We do not expect that the Endangered Species Act (ESA) will apply, thus a section 7 consultation for 

impacting endangered species will not be required. The Destruction Island Shrew has not been 

assessed for listing under the ESA, but a review of range maps for listed species in Washington 

determined that three listed species’ range overlap with Destruction: the Leatherback Sea Turtle 

(Dermochelys coriacea), Short-tailed Albatross (Phoebastria albatrus) and the Marbled Murrelet 

(Brachyramphus marmoratus). These three species are highly unlikely to be present on Destruction 

over the course of the project but could be seen incidentally. 

11.4. Environmentally acceptable 

The project will have a net positive effect on Destruction Island, thus we deem the project feasible 

from the perspective of environmental acceptability. The benefits of removal will specifically allow for 

the active recovery of the Rhinoceros Auklet, and generally improve the health of the island overall.  

There is a high chance the project will have a negative impact on some non-target individuals, a 

minor chance of the project having a negative island population-level impact, and a negligible chance 

of the project having a negative regional or global population-level impact on any species. Table 12 

shows the most likely non-target species and the way in which they may be impacted. The 

fundamental need to put every rabbit at risk of removal creates a likelihood of some unavoidable 

negative impacts. Negative impacts from the project are likely to be short-term and offset by benefits 

in the medium and long-term. 

Table 12 Species and potential negative impacts resulting from the project 

Species Avenue for negative impacts to individuals 

Rhinoceros Auklet Burrow crushing, accidental take via removal methods 

Tufted Puffin Burrow crushing, accidental take via removal methods 

Other seabirds Accidental take via removal methods 

Scavenging birds (raptors, gulls, 

vultures) 

Poisoning from consuming lead ammunition (if used), secondary 

poisoning 

Shrews and moles Habitat disturbance, secondary poisoning, accidental take via 

removal methods 

Sea otters Disturbance 

Seals/Sea Lions Disturbance 

Passerines Disturbance, destruction of nests 

The degradation caused by rabbits makes the slopes on Destruction Island extremely fragile and 

susceptible to damage from people working on them. The impacts from human-caused erosion may 

directly impact birds in burrows and indirectly impact them by reducing available habitat. Installing or 

improving infrastructure in high-traffic areas will reduce impacts in those areas. Stable trails should 

be clearly marked and used so that staff avoid unnecessarily walking through the most fragile areas. 

The eradication strategies can be applied with a high priority on avoiding human impact to slopes, but 

it may be unavoidable in order to effectively meet the principles of eradication. The slopes, especially 
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those covered in vegetation, create areas where rabbits are difficult to target. As such, it is almost 

certain that the project will result in at least some additional habitat degradation due to the need to 

access slope areas to target and remove rabbits. 

Effort should be made to reduce and eliminate the use of lead-based ammunition and working lead-

free is feasible with appropriate preparation. We include the risk of lead-poisoning in this document 

as a worst-case scenario. If lead must be used, prioritizing smaller caliber rifles will minimize the 

amount of lead introduced into the environment and lead-free ammunition can certainly be used 

where available and appropriate (e.g., with shotguns). A portion of the bullets will disintegrate and/or 

pass through the rabbit which will further reduce the amount of lead remaining in carcasses. 

With trapping, and to a lesser degree hunting, there is a risk of non-target take. Both methods can 

be applied in a way to balance a high likelihood of targeting rabbits against a lower likelihood of non-

target take, but these risks cannot be completely eliminated. With trapping, factors such as trap 

location, trap type, time of year, lures, etc., can increase our ability to target rabbits more specifically. 

In hunting, there is a risk of misidentifying animals as rabbits, but the risk of this is low when 

experienced hunters are used. Any take from trapping or hunting is expected to be minimal and would 

not cause long-term population level impacts. 

If a pesticide is used, there will likely be some non-target take, but island-wide risk is not expected 

under the proposed strategy. This hazard can be minimized through judicious use of this tool and by 

increasing carcass collection and appropriate disposal. The proposed toxicant breaks down naturally 

in the environment and so the risk will be temporary and in the timeframe of weeks and months but 

not years. 

The shrubby vegetation on the flat part of Destruction is slowly encroaching and covering open 

areas. Cutting transects will disturb this vegetation and create more open space, but we expect the 

transects will be filled in with vegetation within a few years of the project being completed. The 

creation of transects is not expected to increase the chance of erosion and clearing of vegetation along 

slopes and edges of the top of the island is expected to be minimal. Clearing of shrubby cover may 

increase grass cover which would increase habitat for the shrew. 

The removal of rabbits will release pressure on native and non-native plants, and both will likely 

respond rapidly. This release could result in habitat changes that are detrimental to some native plant 

and animal species. Overall, when combined with planned active revegetation efforts, we believe it is 

unlikely to create conditions that are less favorable overall than the current state with ongoing rabbit 

impacts. 

 

11.5. Capacity and resources needed 

A variety of skills will be needed to see the project to completion. This includes a mix of technical 

skills, soft skills, and leadership skills. Regarding technical eradication capacity, it will be important to 

build a team with skills in detecting and removing rabbits, the dedication to work in difficult conditions 

until the last rabbit is removed, and the ability to make appropriate decisions so as not to endanger 

human safety, cause unacceptable environmental impacts, or educate rabbits. From a management 

mszumski
Highlight
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and leadership perspective, the team needs to be well supported so that they can maintain morale, 

work efficiently, and have what they need to succeed. 

Technical experts exist, but there is not a great number of people with the entire specialized skill 

set. An ideal team may not be readily available so it may take time to build the team needed for the 

work. It is likely the team will include people with various experience levels in different skills, so it is 

important to plan for time to train and build skills before implementing them on island. This may 

include things such as time practicing at the gun range, hunting, and trapping rabbits elsewhere, and 

practice using specialized equipment like thermal cameras and drones. 

The table below shows the skills required for this project, including skills related to enabling 

conditions. A list of physical materials identified as needed for the project are included as Appendix 

1.  

Table 13 Key skills needed for the project 

KEY SKILL PURPOSE METHOD TO OBTAIN SKILLS 

Eradication project 

management 

Finalize operational planning 

and coordinate project 

activities and decisions 

Assign experienced project 

manager to lead the effort 

Compliance and permitting Complete necessary 

compliance and permitting 

Identify and work with 

supporting partners, contract 

as necessary 

Stakeholder engagement Engage key stakeholders to 

understand interests, build 

support, and reduce 

probability of opposition 

Identify and work with 

supporting partners 

Hunting/shooting Technical eradication skill Build team with experience, 

build capacity through training 

where needed 

Trapping Technical eradication skill Build team with experience, 

build capacity through training 

where needed 

Pesticide application Technical eradication skill Build team with experience, 

build capacity where needed, 

obtain pesticide applicator 

license 

Qualified boat operator Island access Charter, agency training, or 

USCG short course 

Vegetation thinning  Access/hunting transects Contract 

Dog handling Detection Contract 

Drone pilot Monitoring for rabbits Training, obtain commercial 

drone license 

Thermal camera monitoring Monitoring for rabbits Training, outsource technical/ 

AI components 
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Field camp management Maintain field camp and 

support eradication team 

Build team with capacity 

 
 

 CONCLUSION 

It is feasible to remove rabbits completely and permanently from Destruction Island, assuming the 

methods outlined here are permitted and necessary resources can be obtained. This project will 

require proper planning, a dedicated team, and sufficient resources to maximize the probability of 

success. 

The determination of “feasible” is made assuming multiple enabling conditions will be in place 

before the removal of rabbits begins. This includes full legal compliance for intended strategies, 

appropriate support and sign off from key stakeholders, preparation of the island, sourcing of 

materials, logistical solutions, and securing staff with the necessary skills. Funding must be secured to 

create these enabling conditions and support on-island activities through completion. 

Multiple detection and removal tools must be available so that every individual rabbit is put at risk 

of removal. The project will require adaptive management to respond to project challenges in the 

circumstances in which they occur and to allow methods to be applied in the most appropriate 

manner.  

 The benefits of removing invasive rabbits will outweigh the financial costs and any short-term 

negative impacts. Having appropriate biosecurity measures in place before, during, and after the 

project will protect the investment and permit Destruction Island to serve as important habitat for 

valuable species for years to come. 

Table 14 Key issues identified to-date 

Issue Recommendation 

Adaptive management Establish project management team consisting of 

project staff and key partner representatives. Agree 

on decision making process in advance. 

Drone use Monitor situation with regards to rules and process; it 

is likely to change in coming years. 

Firearms and related availability Start process for purchasing firearms and materials at 

least a year before rabbit removal begins. 

Allowable trapping methods Work with WDFA. 

Materials storage on Destruction Determine process to potentially access and seek 

approval to use existing space (to be approved by US 

Coast Guard). 

Archeological concerns Consult with archeologists to identify sensitive areas 

or a process for identifying sensitive areas and 

mitigating impacts to those areas. 
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Biosecurity Establish and implement biosecurity protocol before 

project commences. 

Social acceptance Follow legal consultation requirements. Attempt to 

engage with any likely vocal opponents early and 

often. Aim for a lack of strong opposition instead of full 

support from all public groups. 

Compliance Continually work to identify any additional permitting 

needs. Complete all compliance and permitting 

requirements necessary to complete the work before 

starting rabbit removal. 

Weeds/seed bank Establish process for identifying and responding to any 

problematic weed release. 
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 APPENDICES 

14.1. Appendix 1: Cost and materials detail 

Category Item Qty 
cost per 
unit 

Total 
cost 

shooting firearms (.300 blackout or other appropriate option) 3 1,000 3,000 

 suppressor 3 900 2,700 

 scope/optics 3 300 900 

 Thermal optics, rifle mounted 3 5,000 15,000 

 straps and other accessories for firearms 3 300 900 

 ammunition 300 2 600 

 cleaning and maintenance supplies 1 100 100 

 free standing tree stand/platforms to shoot from 2 425 850 

 spotlights 3 100 300 

 gun cases 3 250 750 

 automatic feeder 1 245 245 

 purchasing/licensing/background check fees 1 1,000 1,000 

 dry bags (big enough for guns) 3 100 300 

     

      Subtotal: 26,645 

     

Category Item Qty 
cost per 
unit 

Total 
cost 

trapping leg hold 24 13 312 

 snare 72 2 126 

 conibear 24 11 264 

 cage traps 6 60 360 

 Misc. trap supplies (tools, cables, anchors, ferrules, etc) 1 2,000 2,000 

     

      subtotal 3,062 

     

Category Item Qty 
cost per 
unit 

Total 
cost 

field gear boots 7 200 1,400 

 raingear 4 300 1,200 

 backpacks 3 150 450 

 head lamps 4 50 200 

 first aid 1 200 200 

 radios 4 200 800 

 waders 3 100 300 

     

      subtotal 4,550 

     

Category Item Qty 
cost per 
unit 

Total 
cost 

camping tents (4 season) 4 500 2,000 
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 large sturdy tent (field kitchen, workspace) 1 5,000 5,000 

 stoves 1 150 150 

 stove fuel canister 4 40 160 

 food storage (extra for misc.) 10 13 130 

 generator 1 1,100 1,100 

 sleeping bag 4 200 800 

 sleeping bag liner 8 50 400 

 sleeping pad 4 200 800 

 pillows 8 25 200 

 cookware and utensils 1 200 200 

 dishwashing supplies 1 30 30 

 camp shower 1 30 30 

 camp toilet 50 1 50 

 camp toilet consumables 16 35 560 

 fuel containers 4 40 160 

 water containers 3.5 gallon brick (250 gal total) 72 20 1,440 

 shower/toilet tent 80 2 160 

 water filter 110 1 110 

 water filter spare filters 60 2 120 

 coolers 1 100 100 

 Misc. camp supplies 1 500 500 

     

      subtotal 14,200 

     

Category Item Qty 
cost per 
unit 

Total 
cost 

island prep wood for stairs/ramps, etc 1 500 500 

 Hand tools for working with lumber 1 500 500 

 machetes/brush cutters 5 40 200 

 

motorized brush cutter (brush cutter, string mower, saw, 
etc) 3 300 900 

 woodchipper 1 1,200 1,200 

 Motorized equipment maintenance/spare parts 1 500 500 

 transect cutting PPE 4 150 600 

 Equipment fuel (gallons) 50 4 200 

     

      subtotal 4,600 

     

Category Item Qty 
cost per 
unit 

Total 
cost 

small boat small inflatable boat (10' air bottom) 1 2,000 2,000 

 motor for inflatable (6-9 hp) 1 2,000 2,000 

 PFDS/survival suit 3 425 1,275 

     

      subtotal 5,275 
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Category Item Qty 
cost per 
unit 

Total 
cost 

fieldwork small boat fuel (gallons) 50 4 200 

consumables generator fuel (gallons) 50 4 200 

 cooking fuel 75 4 300 

 batteries (for camera traps) 150 3 375 

     

      subtotal 1,075 

     

Category Item Qty 
cost per 
unit 

Total 
cost 

monitoring thermal drone (NDAA approved/blue list) 1 16,300 16,300 

 thermal cameras 3 2,270 6,810 

 Thermal camera cell data ($50 per unit per month) 72 50 3,600 

 Thermal camera AI processing 6 80 480 

 spare battery 3 250 750 

 solar kit 3 985 2,955 

 regular cameras 5 250 1,250 

 GPS/GPS enabled tablet 4 400 1,600 

 data management subscription 1 1,000 1,000 

     

      subtotal 34,745 

          

      
total 
supplies 94,152 
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14.2. Appendix 2: Additional options considered but not recommended 

14.2.1. Biocontrol via introduced virus 

14.2.1.1. Rabbit Hemorrhagic Disease 

Rabbit Hemorrhagic Disease (RHD also RHDV) is the most common viral control method currently in 

use to reduce rabbit populations on islands. There are two primary variants of the disease called RHD1 

and RHD2. Both are highly contagious, but RHD2 appears less lethal. Records of past eradications are 

not clear but due to increased lethality and the relative recent emergence of RHD2, we assume past 

eradications have used the RHD1 variant.  

RHD causes sudden death that may be preceded by lethargy, fever, and bleeding from the orifices 

(Goddard Veterinary Group 2017). The virus is highly contagious and studies looking at environmental 

persistence have concluded it can survive on exposed materials for less than a month but can survive 

for up to three months on carcasses in the field (Henning et al. 2005). RHD is believed to be frequently 

transported by animals, including birds, that get virus on their feet or bodies.  

Used appropriately, RHD can be highly effective and cost efficient. On Macquarie Island, the disease 

was introduced via carrots containing the virus and achieved 80-90% knockdown in the rabbit 

population in a matter of weeks (Parks and Wildlife Service 2014). This example changed common 

perceptions amongst eradication practitioners that RHD was only effective in more arid conditions 

(Murphy et al. 2010). 

The intentional introduction of RHV for the control of rabbits is not currently legal in the United 

States. The avenue to make this legal would be to pursue registration as a biopesticide with the EPA. 

Registration and management of pesticides is defined by the Federal Insecticide, Fungicide and 

Rodenticide Act (FIFRA). RHV would need to be registered as a microbial pesticide (US EPA 2013). This 

would be a registration under Section 3 which is used for all pesticides but there are special 

considerations for biopesticides which define additional data needed. All potential pesticides must 

submit an information package with data on the active ingredient, environmental risks, and criteria 

for use of the product. A full evaluation of the process to register RHD as a biopesticide was not 

completed as part of this review, but it is clear the process would be involved and require additional 

research and identification (possibly establishment) of a source of the virus for conservation purposes. 

It may be possible to obtain a one-year emergency exemption for an eradication project. This would 

occur under Section 18 of FIFRA and would require less data and review but would be more specific 

and short-term. 

Although RHD could be highly effective at knocking down the rabbit population on Destruction 

Island, we do not believe the benefits would warrant the additional effort, costs, and risks. The process 

to register the virus as a biopesticide would likely be lengthy and costly, and approval would not be 

guaranteed. The release of a virus of any kind is likely to be more sensitive to the public, particularly 

in light of the COVID-19 pandemic. The RHD2 variant of the virus has been recorded in Washington 

and there was an outbreak in the San Juan Islands in recent years (WSDA 2020). Advancing efforts to 

release a virus on one island while trying to control its spread on a nearby island is likely to cause 



  

DESTRUCTION ISLAND FEASIBILITY ASSESSMENT 49 

 

challenges and concern. The risk of the disease spreading from Destruction to the mainland would 

mean additional mitigation measures would need to be put in place.  

We have found nothing to indicate the use of RHD would not be feasible if there was a clear reason 

this was the most appropriate approach. Complete eradication via the virus would not be expected, 

so most or all of the impacts from the preferred method below would still be incurred. RHD would be 

a viable option if Destruction were larger, more remote, and/or there were large areas that were 

difficult to access. Pursuing RHD is not likely to offer a sufficient return on investment when compared 

to using hunting as the primary method. Thus, we do not recommend the use of the disease in the 

operation.  

14.2.1.2. Myxomatosis 

Myxomatosis is caused by the myxoma virus, a pox-type virus, and infects multiple rabbit species, 

but is particularly lethal to European rabbits. Multiple variants exist and all are spread through 

parasitic invertebrates, particularly fleas, but also mosquitoes. Infected individuals experience 

significant suffering before death.  

 The disease spread across Australia after escaping field trials and was intentionally introduced to 

France around the same time, in both cases the impact to rabbit population (invasive in Australia but 

native in France) was drastic in the short-term, causing in excess of 99% mortality (ScienceDirect n.d.). 

As early as the 1960’s there were reports of the virus’ efficacy declining due to selective pressures 

befitting rabbits with natural immunity (Gooding 1966). The virus is now present worldwide, including 

in the US.  

Myxomatosis was an available option before RHD. It appears RHD is largely replacing myxomatosis 

for conservation purposes, but both could still be used to reduce populations on an island. When used 

in island eradication projects, fleas were often introduced a year in advance of the operation. 

Myxomatosis was released prior to RHD in some eradication projects such as Cabbage Island, but there 

does not seem to be a specific strategic reason to do so (Murphy et al. 2010). One possibility is that 

RHV was largely believed to be less effective in non-arid environments prior to its effective use on 

Macquarie. Myxomatosis was used on Macquarie for control from the 1970’s to the 1990’s but the 

population subsequently recovered and thus, is not considered to have meaningfully contributed to 

the successful eradication strategy (Parks and Wildlife Service 2014). 

The intentional use of myxomatosis is not currently legal in the US and registration would follow the 

same requirements as RHD. However, the process might be more difficult if use of the disease also 

requires the release of fleas. The possibility of spreading by mosquitoes would be a concern for limiting 

the virus to Destruction. 

Similar to RHD, the use of myxomatosis would not offer a sufficient return on investment for 

Destruction Island and so is not recommended. It appears RHD would be a more appropriate choice if 

a biopesticide registration was sought, but a more thorough evaluation would be necessary. 

14.2.2. Pesticides (as primary removal tool) 

A variety of toxicants have been used to control pest rabbits worldwide. Acute poisons such as 1080, 

cyanide, strychnine, etc. were used in 11 successful eradication campaigns (DIISE 2018). Fumigants 
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such as phosphine gas are used to control rabbits in their warrens and burrows, but Island 

Conservation staff found this method challenging on islands in Chile due to the need to control air 

flow and potential non-target risks. Fumigants can have value at lower population densities but would 

not be effective as a primary removal method. 

The most used toxicant for rabbit eradication projects is cereal baits containing brodifacoum, a 

second generation anti-coagulant. Brodifacoum was the primary toxicant used in half of projects that 

reported pesticides as the primary removal method (DIISE 2018). Brodifacoum acts by disrupting the 

clotting factor in the blood and is effective in part because there is a delay between consuming bait 

and symptoms appearing making it more likely a lethal dose will be consumed by target animals.  

Brodifacoum is toxic to all vertebrate species (although toxicity varies by taxon), so risks of direct 

consumption by non-target consumers must be managed and accepted. The toxicant persists in the 

bodies of animals that consume it, especially in the liver, so secondary poisoning is a concern. Both of 

these risks can be managed by the timing of application and/or captive holding of high-risk species, 

but that work is often expensive and requires significant preparation including captive holding trials. 

Brodifacoum eventually degrades into inert chemicals naturally in the environment. Projects have 

achieved 100% eradication using only brodifacoum baits, but many have required hunting and 

trapping to remove the final individuals. 

No toxicants are currently registered for the control of rabbits in the US. However, there are products 

registered for use in conservation projects on islands. Brodifacoum-25D Conservation is registered to 

eradicate rats and mice from islands in the US and was used to eradicate rabbits from Chañaral and 

Choros Islands in Chile. Conservation products containing the first generation anti-coagulant 

Diphacinone are registered in the US, but there is no record of this toxicant being used in rabbit 

eradication projects. 

We have found nothing to indicate the use of a pesticide as a primary removal method would not 

be feasible if there was a clear indication that this was the most appropriate strategy. Staff would 

nevertheless need to be prepared to use hunting and trapping to remove the final individuals, and so 

would need to be fully prepared for this approach. This need to prepare for follow up hunting reduces 

the potential cost-benefits of a strategy that places greater emphasis on pesticides. The need for 

additional monitoring and potential captive holding of shrews would further increase the costs of this 

approach and possible impacts on scavenging birds would be a concern. For these reasons, we do not 

recommend using pesticides as the primary method and instead suggest it for use in limited 

circumstances on Destruction Island. 

14.2.3.  Other methods 

Warren ripping is the act of collapsing or destroying rabbit warrens on a large scale. This is often 

done with heavy equipment but could be done by hand on a smaller scale. This method would not be 

applicable on Destruction for multiple reasons including difficulties getting equipment on the island 

and using it near the edges could cause massive erosion. Most importantly, destroying rabbit burrows 

would also mean destroying seabird nesting burrows. However, we recommend reserving the right to 

dig out or collapse burrows in very specific situations, should team members identify a need. For 

example, when few rabbits remain if a rabbit is known to be in its burrow it may be worth destroying 

the burrow to be able to remove the animal. 
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14.4. Appendix 4: Biosecurity check list 

Destruction Project Biosecurity Checklist 

Name of Biosecurity Officer: 

Number of Visitors: 

Date of Departure: 

Date of Return: 

Task Completed? 

Have I given clear verbal biosecurity instructions to all trip members? Yes/No 

Have I checked they have understood these instructions? Yes/No 

Have all stores and supplies been packed in appropriate rodent and pest 
proof packaging? 

Yes/No 

Itemize gear too bulky/awkward to fit into rodent-proof containers here. Check these immediately 
prior to departure. 

 

Has everything been stored in sealed containers or re-checked immediately 
prior to departure? (Remember the ‘extras’ like boats, radios, day-bags, 
last-minute items etc). 

Yes/No 

Check with every member of trip: 

- packs kept in pest-free areas or checked and re-packed since? 

- no food held in any unsealed bags? 

- all fresh food items checked for presence of ants and other invertebrates? 

- boots and other footwear dedicated clean and free of soil/seeds? 

- packs, pockets, Velcro fasteners, socks, etc clean of weed or grass seed?  

- no-one in party has worked in area of known invasive plant infestation 
recently?  

Yes/No 

IF THE ANSWER TO ANY OF THE ABOVE IS 'NO', THEN FURTHER ACTION IS REQUIRED! 

What are the added risks on this trip? 

- are we leaving/ travelling at night? 

- are there planned stops en route where pests could enter or exit? 

Yes/No 
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- are we taking fresh vegetables which may contain insects, soil, viable 
seeds, etc  

IF THE ANSWER IS YES TO ANY OF THESE QUESTIONS YOUR TRIP HAS EXTRA RISKS. BE AWARE! 

Have I addressed these concerns by identifying ‘tailor-made’ solutions? 
(How do I deal with the added risk to minimise potential risk to the 
islands?). 

Yes/No 

If your answer to this is no, then your trip should not proceed until you have addressed these issues. 

In Transit to Destruction: 

- has the vessel been inspected for sign of rodents, invertebrates, and 
seeds? 

Yes/No 

IF ANY SIGN OF RODENT OR ANT PRESENCE IS DETECTED ON THE VESSEL WHILST EN ROUTE TO 
YOUR DESINTATION, STOP! 

Do not land on Destruction or any other island until the problem has been identified and remedial 
actions implemented in consultation with XXX at XXX-XXX-XXXX 

On Arrival at Destruction Island: 

- Has everything been unpacked or opened up and carefully inspected in 
an open area? 

- Have I instructed everyone on rules for disposal of organic rubbish? 

- If planning to go to the other island from here, have I considered and 
established how to apply quarantine procedures before we leave? 

- If on a daytrip only, have I ensured only day-bags are being taken, and 
that they have been checked as clean and been packed on the day of 
departure? 

Yes/No 

IF YOU HAVEN’T DONE THESE TASKS, WHY NOT?! PLEASE DO IT! 

We cannot eliminate the risk of accidental introduction of invasive species - short of prohibiting all 
trips to the islands. However, we can minimise the risks. Any non-compliance with the checklist 
above means that you personally are putting the flora and fauna of the island at an unnecessarily 
increased level of risk. Please do your bit to help preserve the conservation values of these islands. 

I certify that to the best of my knowledge and belief all of the information on this form is correct. 

Signature:________________________________________   Date:________________ 
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	 EXECUTIVE SUMMARY
	 

	 
	This document assesses the feasibility of completely eradicating invasive European rabbits (Oryctolagus cuniculus) from Destruction Island, Washington. The primary focus of this document is the technical eradication strategy, resource needs and budget. The project is deemed feasible in all areas evaluated, but assumptions and knowledge gaps exist, and additional enabling conditions will need to be in place before the project can proceed with a high likelihood of success. 
	  Destruction is 34.5 acres (14 ha) in size and located approximately 3.5 miles (5.6 km) off the coast. Rabbits were introduced around 1970 by staff operating the lighthouse on the island that still stands but is no longer in operation. The island has a flat top and steep sides that are prone to erosion due to rabbits and a key habitat for seabird nesting.  
	The recommended approach is to eradicate rabbits with a combination of hunting and trapping, with pesticides available if needed to target difficult individuals. Hunting will mostly occur at night with thermal scopes and (ideally) suppressed rifles. Lead-free ammunition should be used. Trapping will include lethal and non-lethal trapping methods. Thick vegetation and fragile slopes on the island will create technical challenges and limitations. We recommend the team take an adaptive approach that makes many
	We expect the initial knockdown to take three workers four to eight weeks of field effort. Beyond that, the effort and strategy will be based on existing rabbits, their location and behavior. These factors will determine the most efficacious methods to apply in targeting the remaining individuals. As such, it is important to expect the final individuals to be difficult to remove and plan accordingly. Initial knockdown should target periods when deciduous leaves are dropping or have dropped, providing greate
	Transects will need to be temporarily opened across the flat surface of the island to create shooting lanes and allow staff to access all potential rabbit habitat. These transects should be cut prior to removal efforts beginning and may require a period of maintenance and reopening before the second year of removal efforts can begin. 
	A biosecurity plan should be established before the operation begins and can include signage and checklists for anyone who visits the island. Planning must consider reinvasion risks as well as risks presented by increased visitation by field teams; the rabbit removal project itself presents significant risk of introducing a new species and so project staff will need to be particularly diligent about implementing biosecurity measures. 
	Social, political, and legal concerns will be addressed through the NEPA compliance process. Additional permits will be needed and include permits to use required methods (hunting, trapping, unoccupied aerial vehicles (UAV, drone), etc.), pesticide registration, historical preservation, and permits related to potential harm to marine mammals and eagles. 
	The project’s benefits to Destruction Island will offset any temporary negative impacts. However, the project design must incorporate measures to minimize negative impacts such as by reducing human impact to seabird burrows and sensitive habitat resources on the island. It is possible the removal of rabbits will release pressure on weed species that may thrive and cause greater impacts in the absence of rabbits. 
	The team will require a variety of skillsets: eradication project management, hunting, trapping, dog handling, drone piloting, monitoring, etc. A variety of material resources will be needed including firearms and associated equipment, thermal devices, spotlights, camping and field work supplies, transect cutting materials, a small, motorized boat, and monitoring and detection devices. 
	The budget for this work is $561,582, but there will be opportunities to reduce costs with proper staffing, preparations, and management. 
	Key assumptions: 
	• All rabbits can be put at risk of removal. 
	• All rabbits can be put at risk of removal. 
	• All rabbits can be put at risk of removal. 

	• The necessary tools and methods will be available and strategies for their use permitted. 
	• The necessary tools and methods will be available and strategies for their use permitted. 

	• Appropriate staff and resources are available. 
	• Appropriate staff and resources are available. 

	• Major opposition from individuals or groups does not arise. 
	• Major opposition from individuals or groups does not arise. 

	• Key partners and stakeholders agree the benefits are worth the risks and outweigh potential negative impacts. 
	• Key partners and stakeholders agree the benefits are worth the risks and outweigh potential negative impacts. 


	 
	Key knowledge gaps: 
	• The population density in late summer/fall when removal efforts will begin. 
	• The population density in late summer/fall when removal efforts will begin. 
	• The population density in late summer/fall when removal efforts will begin. 

	• The degree to which rabbits exclusively occupy difficult to access areas (i.e., thickly vegetated hillsides). 
	• The degree to which rabbits exclusively occupy difficult to access areas (i.e., thickly vegetated hillsides). 

	• Exact allowable trapping methods and restrictions for their use (this cannot be known for sure until permits in hand) 
	• Exact allowable trapping methods and restrictions for their use (this cannot be known for sure until permits in hand) 

	• If any weeds are present on Destruction or in the seedbank that may cause damaging effects in the absence of rabbits. 
	• If any weeds are present on Destruction or in the seedbank that may cause damaging effects in the absence of rabbits. 

	• Archeological or cultural resources that overlap with transect placement.  Other cultural concerns related to the project occurring on the island.  
	• Archeological or cultural resources that overlap with transect placement.  Other cultural concerns related to the project occurring on the island.  
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	 INTRODUCTION
	 

	This document assesses the feasibility of removing invasive European rabbits (Oryctolagus cuniculus) from Destruction Island, Washington. The work was funded through a contract with the Washington Department of Fish and Wildlife as part of planning for restoration of damage resulting from the 1999 Oregon/Washington Coast Mystery Oil Spill. The eradication of rabbits will form part of a larger restoration project that will include measures to restore habitat quality and nest availability for alcids, specific
	The primary audience of this document is staff in state and federal agencies responsible for completing restoration planning for Destruction Island, and the eventual eradication project team. This document’s greatest contribution to restoration planning is to define a feasible technical approach and associated costs; therefore, this is where the greatest emphasis is placed. However, for a project to be truly feasible, additional less immediate factors must be considered and their criteria met. This includes
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	 GOAL, OBJECTIVES and OUTCOMES
	 

	3.1. Goal 
	The goal of this project is to restore seabird species on Destruction Island that were harmed by the 1999 Oregon/Washington Coast Mystery Oil Spill; this will be accomplished by restoring their habitat by eradicating rabbits and performing additional habitat restoration measures on the island. 
	 
	3.2. Objectives and Outcomes 
	The objectives that this project will achieve and the outcomes that will be seen as a result of achieving these objectives are: 
	Table 1. Objectives and outcomes 
	Objectives 
	Objectives 
	Objectives 
	Objectives 

	Outcomes 
	Outcomes 


	1. Eradicate European rabbits from Destruction island 
	1. Eradicate European rabbits from Destruction island 
	1. Eradicate European rabbits from Destruction island 
	1. Eradicate European rabbits from Destruction island 
	1. Eradicate European rabbits from Destruction island 



	1.1 Habitat disruption from invasive rabbits ceases permanently 
	1.1 Habitat disruption from invasive rabbits ceases permanently 


	TR
	1.2 Burrow competition and other direct impacts on native fauna permanently stops 
	1.2 Burrow competition and other direct impacts on native fauna permanently stops 


	TR
	1.3 Additional restoration measures are now feasible and sustainable 
	1.3 Additional restoration measures are now feasible and sustainable 


	2. Improve nesting conditions for Alcids on Destruction Island, particularly Rhinoceros Auklets 
	2. Improve nesting conditions for Alcids on Destruction Island, particularly Rhinoceros Auklets 
	2. Improve nesting conditions for Alcids on Destruction Island, particularly Rhinoceros Auklets 
	2. Improve nesting conditions for Alcids on Destruction Island, particularly Rhinoceros Auklets 
	2. Improve nesting conditions for Alcids on Destruction Island, particularly Rhinoceros Auklets 



	2.1 The quantity and quality of usable habitat for Alcids is increased 
	2.1 The quantity and quality of usable habitat for Alcids is increased 


	TR
	2.2 Productivity of Alcids on Destruction Island is increased 
	2.2 Productivity of Alcids on Destruction Island is increased 


	TR
	2.3 The total long-term population of Alcids on Destruction Island is increased 
	2.3 The total long-term population of Alcids on Destruction Island is increased 


	TR
	3.1 Effective biosecurity measures in place 
	3.1 Effective biosecurity measures in place 



	3.  Implement biosecurity measures to sustain the project’s benefits 
	3.  Implement biosecurity measures to sustain the project’s benefits 
	3.  Implement biosecurity measures to sustain the project’s benefits 
	3.  Implement biosecurity measures to sustain the project’s benefits 
	3.  Implement biosecurity measures to sustain the project’s benefits 
	3.  Implement biosecurity measures to sustain the project’s benefits 



	3.2 New invasive species are not able to establish on Destruction Island, protecting native flora and fauna from potential harm 
	3.2 New invasive species are not able to establish on Destruction Island, protecting native flora and fauna from potential harm 
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	Figure 1. Satellite image of Destruction 
	Figure 1. Satellite image of Destruction 
	Figure

	 
	Destruction Island is a small island located approximately 3.5 miles (5.6 km) off the coast of Washington state, USA. The area has many nearby islands and rock formations; most are steep table formations with many rising to several hundred feet above the water surface. Islands in the area vary from small sea stacks less than one acre (0.4 ha) to the largest (Destruction) at 34.5 acres (14 ha), being the largest in the region (RAU 1973). A large portion of the island plateau is covered with a variety of thic
	Figure
	Destruction Island is approximately 80 feet in elevation with a large central plateau surrounded by steep sides. Seabird burrows are common on the slopes and near the tops of the slopes. The slopes are covered in a patchy mix of woody vegetation in some areas and grass in others. Evidence of past soil loss from erosion is clearly visible in many areas.  
	Many of the slopes are gentle enough that a person can theoretically climb and descend, but it is very difficult to do so without damaging seabird burrows and repeated passes increase the chance of larger disturbances such as landslides. There are a few routes where the island can be ascended and descended with less risk to burrows. 
	The island is surrounded by rocks and has beachy areas in some places. Access around the lower perimeter of the island is tide dependent. The west, north and north-eastern edges of the island are the most accessible while movement along the south edge is more difficult due to less beach and more rocks. Rocks around the island form multiple small channels and openings that could be accessed by a small boat, with exact options limited based on swell size and direction. It is possible to access sightlines on m
	Most of the top of the island is currently inaccessible without significant effort to push through or clear vegetation. There are two open areas, one near the lighthouse on the west end of the island and 
	one around the helipad near the center of the island. A sidewalk connects the two open areas, the path is enclosed with thickets but is more easily passable. The north-eastern half of the plateau is completely covered with thickets. 
	Multiple structures, including a lighthouse, established in 1891 and maintained by The U.S. Coast Guard (USCG), remain on the island; none are currently in use (WA Isl CCP). There are additional remnants of old structures. Destruction Island is currently owned and managed by the USCG, contrary to some publicly available information. The USCG submitted Destruction to be relinquished to the Bureau of Land Management (BLM) though they still have infrastructure assets and possible environmental clean-up respons
	Destruction Island’s hottest months are late June to mid-September with an average temperature above 62°F (16.7°C). The hottest day falls in mid-August with an average high of 65°F (18.3°C) and average low of 55°F (12.8°C). The coldest months are late November to early April with an average high temperature below 51°F (10.6°C), with the coldest day falling in mid- to late December with a low of 41°F (5°C) and a high of 47°F (8.3°C). Rainfall accumulation peaks around November 22nd with an average 31-day acc
	NOAA historical windspeed data places average windspeed below 10 knots during May-October. Highest average windspeeds occur between November and March. Hourly peak wind gusts can reach 70 knots between October and March with average peak wind gusts of 15-20 knots between November and March. Due to wind and sea conditions, travel to and from the Island by boat is safest in the calmer months of May-October (NDBC 2018). Water temperatures could also be a concern for boat travel as average water temperatures di
	 
	Figure
	Figure 2. Wind speeds and water temperatures (Tislerics 2000) 
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	6.1.  Target Species 
	The target species for removal from Destruction Island is the European rabbit (Oryctolagus cuniculus). Rabbits were likely introduced by the lighthouse staff around 1970 and have since established a population which is negatively impacting the island, primarily through vegetation removal and associated damage to sensitive hillsides. The presence of rabbits is visible throughout Destruction Island with abundant droppings, closely cropped vegetation and rabbit scrapes, especially in open areas. The understory
	through, but it may close out in the summer months. The rabbits on Destruction are all dark in color as opposed to many wild rabbits which are a light brown; this is likely because the rabbits descended from domestic stock but could indicate selective pressure on the island population. 
	European rabbits are social but territorial and known for forming extensive warrens—complex underground burrow systems. Extensive warrens are not evident on Destruction Island, but it is reasonable to assume they could be found with more investigation. One possible explanation if there are few warrens is that the vegetation provides ample cover. Rabbits have been found in seabird burrows by researchers, but it is not common (S. Pearson personal comms). Rabbits are primarily nocturnal, but can be seen during
	Rabbits reproduce quickly. Females can breed at as young as three months and have as many as 18-30 young per year (GISD 2010). Rabbits can breed year-round if conditions allow but still generally follow a seasonal pattern with more production in the spring (Tislerics 2000). The young are called kittens.  
	Rabbits consume their feces for additional nutrients, a behavior called coprophagy. This behavior can mask the population density as fresh droppings are one of the easier ways to confirm rabbits are still present. 
	6.2. Impacts 
	On Destruction, the hillsides are key nesting habitat for burrow nesting seabirds such as Rhinoceros Auklets and Tufted Puffins, and the impacts of rabbits are visible throughout the colonies (Hodum and Pearson 2011). The potential for rabbit-induced erosion is high in the nesting habitat and is particularly evident on the southwest face of the island where layers of unstable sediment are clearly visible on sheer faces. 
	European rabbits are included in the IUCN Invasive Species Specialist Group’s list of the 100 most damaging invasive species worldwide (GISD 2013). Rabbits can cause direct impact through soil disruption and overgrazing but can also cause indirect impacts by serving as a food source and drawing more predators into an area which in turn increases impacts on native species. This phenomenon may be occurring on Destruction if Bald Eagles (Haliaeetus leucocephalus) are visiting at an increased rate to prey on ra
	Destruction Island is home to two native mammal species, the Destruction Island Shrew (Sorex trowbidgii destructioni) and the American Shrew Mole (Neurotrichus gibbsii). The shrew subspecies can only be found on Destruction Island as is classified as a species of greatest conservation need by the state of Washington, with habitat degradation by rabbits being the primary threat (Washington Department of and Fish and Wildlife 2015, A1-10). The shrew is not federally listed (ECOS n.d.), but in 2006, USFWS stat
	Only two comprehensive studies of terrestrial mammals have been published on Destruction. One in 1941 by Scheffer and Dalquest, who captured 30 Destruction Island Shrews and 8 shrew moles with a success rate of 18%. The latest survey was conducted by Aubry and West who visited the island in 1983 to study the indigenous mammals and evaluate the impact of European rabbit. When Aubry and West conducted their survey in 1983 they noted extensive grazing of island vegetation and 
	undermining of island slopes by rabbit burrows and runways. Their trapping resulted in a success rate of only 2%, capturing six shrews and three shrew moles. Aubry and West note that rain may have reduced trap success rate, but the high-density population of invasive rabbits and low success rate of native species captures suggest a much reduced population of native mammals when compared to the results of Scheffer and Dalquest (1942). The locations of capture in 1983 also suggest that the extensive grazing o
	 
	Figure
	Figure 3 Food web based on desktop analysis. 
	 
	6.3. Benefits of eradication 
	The removal of rabbits would permanently stop their negative impacts. The island will recover naturally, but active recovery efforts being planned such as revegetation and improving nesting habitat will maximize these benefits. The recovery of vegetation on the fragile slopes is expected to stabilize the island and improve the burrow habitat for nesting seabirds. Increased grass cover density and height will increase available habitat and coverage for the shrew and shrew mole. 
	This assessment of benefits carries some assumptions about the seedbank and a lack of noxious weeds that may be released to damaging effect upon completion of the project. The actual risk of weed release is a knowledge gap that may be difficult to fill before the project is completed. More detail on this can be found in section 11.4, specifically table 8 which contains a list of weeds that present a biosecurity risk which will overlap with weeds that may be present currently and expand once rabbits are remo
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	 CAN IT BE DONE?
	 

	The question of “can it be done?” often focuses on technical feasibility (e.g., “is it possible to get every rabbit?”), but successful projects must answer the question with regards to compliance needs, funding, public support, staffing, etc. These criteria are equally important overall, but this document focuses most closely on the technical approach, resources and costs required to support the technical approach, and biosecurity. This emphasis is driven by the ways in which this document will be used to i
	Overall, the answer to “can it be done?” is YES. There is a strong precedent globally for safely and completely removing rabbits from Destruction Island and maintaining the island rabbit-free. Every single eradication project is unique and will have challenges and surprises, but these can be overcome with proper resources, effective planning and committed partnerships. The unique challenges and circumstances most likely to affect project progress and timelines in this case are: 
	• Challenges in safely traveling to/from the island during the best windows to target rabbits (late fall, winter, early spring). 
	• Challenges in safely traveling to/from the island during the best windows to target rabbits (late fall, winter, early spring). 
	• Challenges in safely traveling to/from the island during the best windows to target rabbits (late fall, winter, early spring). 

	• Extensive vegetation cover over the island will complicate rabbit detection and removal. 
	• Extensive vegetation cover over the island will complicate rabbit detection and removal. 

	• Extremely fragile hillsides will limit project staff’s ability to access all parts of the island. 
	• Extremely fragile hillsides will limit project staff’s ability to access all parts of the island. 

	• Limits to available tools based on legal restrictions and risk tolerance. 
	• Limits to available tools based on legal restrictions and risk tolerance. 


	These challenges can be mitigated through adequate planning which includes: 
	• Planning for sufficient effort on island to detect and remove all individuals. 
	• Planning for sufficient effort on island to detect and remove all individuals. 
	• Planning for sufficient effort on island to detect and remove all individuals. 

	• Having multiple mobilization options (i.e., boats and helicopter) and storing appropriate gear on island to allow work to occur throughout the winter months. 
	• Having multiple mobilization options (i.e., boats and helicopter) and storing appropriate gear on island to allow work to occur throughout the winter months. 

	• Emphasizing hunting and trapping in early phases and using thermal technologies to maximize detection and removal rates. 
	• Emphasizing hunting and trapping in early phases and using thermal technologies to maximize detection and removal rates. 

	• Incorporating the limited use of pesticides into plans to provide a removal option in scenarios where hunting and trapping may not be effective or sufficient. 
	• Incorporating the limited use of pesticides into plans to provide a removal option in scenarios where hunting and trapping may not be effective or sufficient. 
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	 RABBIT ERADICATIONS WORLDWIDE
	 

	According to the Database of Island Invasive Species Eradication (DIISE 2018), there have been 136 attempts to eradicate European rabbits from islands. Of these attempts, 109 have been successful, eight failed, and seven are incomplete. The status of the remainder is unknown, in progress, awaiting confirmation, etc. Table 2 below provides a breakdown of primary removal methods, but it is important to note that most projects use multiple methods. Toxic baits (pesticides) were used as the sole method in 20 pr
	Table 2 Primary methods on successful rabbit eradications 
	Primary method used on successful European rabbit eradications 
	Primary method used on successful European rabbit eradications 
	Primary method used on successful European rabbit eradications 
	Primary method used on successful European rabbit eradications 


	Disease 
	Disease 
	Disease 

	9 
	9 


	Hunting 
	Hunting 
	Hunting 

	19 
	19 


	Toxicant 
	Toxicant 
	Toxicant 

	41 
	41 


	Trapping 
	Trapping 
	Trapping 

	12 
	12 


	Other/unknown 
	Other/unknown 
	Other/unknown 

	28 
	28 



	 
	The largest rabbit eradication on record is Macquarie Island (Australia) at approximately 32,000 acres (13,000 ha). The largest project to use hunting and trapping but no pesticides or disease was San Benito Oeste (Mexico) at 1,300 acres (550 ha). To date, twelve islands with similar size and available methods have been completed (DIISE 2018). 
	The Threatened Island Biodiversity Database (TIB 2021) tracks islands where invasive species co-exist with International Union for the Conservation of Nature (IUCN) listed Threatened and Endangered species. According to the TIB, there are 104 islands with invasive rabbits and IUCN-listed species. Destruction Island is not listed on the TIB because the Destruction Island Shrew has not been evaluated by the IUCN.  
	Aubrey and West (1984) cite two unsuccessful eradication attempts on Destruction Island in the 1970’s using carrots laced with zinc phosphide. 
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	 TECHNICAL APPROACH
	 

	9.1. Principles of eradication 
	Two key rules must be met for the eradication of an invasive species from an island to be technically feasible. 
	1) The rate of removal must be greater than the rate at which the population may recover. 
	1) The rate of removal must be greater than the rate at which the population may recover. 
	1) The rate of removal must be greater than the rate at which the population may recover. 

	2) Immigration must be eliminated. 
	2) Immigration must be eliminated. 


	Destruction Island hosts a discrete rabbit population with no natural immigration, so rule number two falls into biosecurity and applies more to the long-term sustainability of the project and does not apply to the possibility of removing all individuals in the first place. Rule one will be important in the 
	project’s success and can be met by following certain guiding principles in the planning and execution on the project. 
	All individuals of the target species must be susceptible to one or more of the removal methods. In a project with limited operational seasons, it is critical to 1) reduce the population to such a point that it cannot completely recover while removal efforts are paused; and 2) limit periods without removal efforts as much as possible. Methods should always be applied with an eye towards removing the final individuals of a population. This means taking great care not to educate animals to the removal methods
	The order of removal methods should go from the least intensive to most intensive with regards to effort per animal removed. Similarly, the strategy should progress from least risk to higher risk with respect to non-target species, human health and safety, and risk of educating animals. The project team should have the flexibility to adjust how methods are applied dynamically in response to removal and monitoring data to maintain this balance and ensure the most efficient rate of removal throughout. 
	 
	9.2. Recommended strategy 
	9.2.1. Overview 
	Rabbits can be removed using a combined approach of hunting, trapping, and toxic baits if approved. Dogs can be used to assist in detecting and removing individuals but will be most effective after an initial knockdown. Additional removal methods should be available for use if needed.  
	The island will require preparation work to facilitate the effective removal of rabbits. This will include cutting temporary transects for access and as shooting lanes and installing infrastructure to allow safe access to all areas while limiting environmental damage. 
	9.2.2. Logistics and final planning 
	Assuming permissions and compliance are addressed, the first step in implementing a rabbit eradication project will be to purchase materials, source vendors, establish contracts and make final operational decisions. Some time is expected to elapse between the completion of this document and the implementation of the project, so it is important to allow time and resources to check assumptions, adjust to changes in circumstances and new technologies, and onboard the project team. As such, the project budget s
	During this period, we recommend the project team creates an operational plan based on the strategies defined here. The plan should be reviewed by a group of eradication experts, such as the 
	Island Conservation Eradication Advisory Group, who will provide support in ensuring the principles of eradication can be met. 
	Permitting and purchasing may take some time, especially with restricted items or those in high demand such as firearms and ammunition. It may take up to a year to acquire suppressors and pesticide registration may take six months or more. 
	9.2.3. Prescriptive vs. adaptive approach 
	The approach described here will require encountering and removing most if not all individual rabbits with a targeted removal method. As such, it is impossible to prescribe the exact sequence of events or proportion of the population that will be removed with a given method. Instead, an adaptive approach will be required that prepares for a variety of circumstances, maximizes the options available and allows the project team to apply them in the most efficient and efficacious manner based on project progres
	One key variable that may impact the strategy is the density of rabbits present on island when the project starts. Baseline monitoring data can help guide the initial strategy. If rabbit densities are very high, hunting will require suppression and subsonic ammunition, and/or it may be more appropriate to start removal with more intensive trapping and long netting.  
	Data collected over the course of the project to inform decision making should include qualitative and quantitative information including rates of detection by camera over time, removals through time and in each area, detection and removal effort in various areas, rate of visual detections in an area without removal, new sign recorded, etc. 
	 The team on island should be allowed the ability to make appropriate decisions to maximize each day on island. A project management team should be established to help make larger decisions and to ensure all project partners are on board with the way risks and efficacy are being balanced for an efficient and acceptable operation.  
	9.2.4. Island Preparation 
	9.2.4.1. Transects 
	The shrubby vegetation covering most of Destruction Island’s plateau makes it challenging to both see and access rabbits for removal. It is unclear how extensively rabbits utilize these shrubby areas, but at least some parts of the year it is open enough for them to move through easily. At a minimum, they likely use the edge areas where it provides good cover. We assume rabbits utilize the entire island, but that rabbits do not exclusively utilize the shrubby areas and will at least occasionally come out to
	Early discussions about transects were around using a grid pattern which would provide access to the island more easily and reduce the amount of contiguous salmonberry cover. With more evaluation around technical approach, we instead recommend transects are cut to maximize sightlines for shooting. Transects should radiate from a central spoke near the center of the island with additional transects cut for additional sightlines and access, and to reduce the amount of contiguous vegetation. Ideally, transects
	Figure 4 shows a proposed pattern of transects, which utilizes the existing sidewalk and rail track. Transects will need to be 3-4 meters wide to allow for good visibility and increase the duration that trails will remain open as cover regrows. Vegetation should be cleared to ground level to reduce tripping hazards and increase visibility. A significant amount of cut vegetation, or slash, will be produced in the cutting of transects. If the slash is piled along the edges of the transects it could serve as a
	Alternatively, we recommend clearing patches periodically along the side of the transects and piling slash there. These areas should be large enough to hold the slash piled there while still allowing ample space for staff to move around the pile in case they need to access the area (e.g., if rabbits start using the slash pile for cover). 
	 
	Figure
	Figure 4 Proposed transects for access and sightlines. red=existing path, white=new transect, yellow= optional/if needed 
	We recommend that compliance documents seek to authorize the maximum allowable number of transects to be cut, as this will provide the project team the flexibility to create access to areas as needed based on rabbit behavior. For example, if rabbits take refuge in a certain area, it may be necessary to cut additional transects in order to place traps. 
	The most efficient way to cut transects would likely be to contract with a company that specializes in vegetation management, tree thinning in forestry operations, etc. A project staff person should be onsite while work is occurring to make sure it meets parameters and guide any decisions due to unexpected issues. However, we contacted multiple potential vendors, and none expressed interest or willingness to bid for this type of contract. Alternatively, project partners can provide the necessary 
	staff (possibly via contract) to establish the transects. Depending on variables at the time the project moves forward this may be a faster, more realistic, or more cost-efficient option.  
	The work will take multiple days, so the transect cutters should be prepared to camp on the island while the work is performed. The labor will be intense, so we recommend working in five-day stretches to give the team a break off island and avoid burnout. 
	The team should have a variety of vegetation clearing tools available. The vegetation observed during the site visit had relatively thin stalks and so a heavy-duty brush cutter is expected to be the most appropriate tool. A small chainsaw will be useful in certain circumstances, alongside various hand tools.  
	We found no documentation that limits the use of gas-powered equipment on the island. Noisy equipment will create a greater disturbance but will allow work to proceed at a more rapid pace and expand the potential tools available (i.e., gas is also typically more powerful). The use of electric equipment with a generator to either directly power the equipment or keep batteries charged can be considered if noise is a great concern but would increase the cost of equipment and possibly result in slower work. 
	Transects and other island preparation should be complete before rabbit removal begins so rabbit behavior can normalize after the disturbances caused by cutting transects. The exact timing can likely be flexible, but if transects can be completed the fall before removal begins, it may allow some grass to regrow in the transects the following spring which may help draw rabbits out into the open. 
	It is likely there will need to be a dedicated effort to reopen and clean up the transects at least once during the project. This should be managed adaptively and occur when, how and as needed.  
	Transects will be planned to avoid disturbing known sensitive sites such as archeological sites, sites important for birds, etc. The team cutting the transects will need to be trained in how to identify any unknown sensitive areas in case they come upon one.  
	Based on the above and using the metrics for Himalayan blackberry reported in Soll (2004), we calculate that all transects on the map can be cut to 4m wide in 2.8 weeks using a crew of four. Adding another 1.2 weeks for managing slash piles, quality control, establishing camp, and installing infrastructure yields a four-week period for island preparation. 
	9.2.4.2. Infrastructure 
	Various infrastructure improvements will help for a safe and efficient operation while reducing environmental damage. 
	The boat landing situation on Destruction should be improved to make boat landings as easy as possible. A relatively large amount of materials will need to be loaded onto and off of Destruction Island, so investing in improvements will increase safety and efficiency. The common landing site at the southwest of the island works for loading and unloading people but will not work for unloading significant supplies unless those supplies will stay by the shore. During the site visit, a location on the north side
	a supply of bumper buoys will facilitate unloading at this site. The pathway up from this point also contains cow parsnip (Heracleum maximum) or a similar plant which can irritate the skin, this should be cleared early on to reduce problems. 
	The primary camp should be established in the open area near existing infrastructure and placed in a way so as not to obstruct hunting operations. A single large and sturdy tent should be erected and will serve as a kitchen and workspace for the team and provide better shelter in a storm. Staff can sleep in individual tents. Staff may make temporary camps around the island if working at night in areas where access is tide dependent.  
	At least five cisterns exist on Destruction Island and they should be covered and clearly marked with signage informing staff not to walk over them. The helipad appears usable but should be assessed for usability again before the project begins, and made usable if needed for logistics or evacuation.  
	The slopes around the perimeter of the island are fragile, and pathways can rapidly degrade with repeated use. By installing wooden staircases, ladders, and/or ramps it will be possible to make traversing these areas easier, safer and prevent erosion. The primary areas to improve infrastructure are around boat landing areas. Additional stairs facilitate access to lower areas with good sightlines on the perimeter of the island, but ladders or more basic structures can work. In addition to the main access poi
	9.2.5. Mobilization 
	A significant number of materials will be required to establish infrastructure and support project staff. This will require multiple trips with boats capable of carrying gear, including lumber. Mobilization will likely occur in a few phases: once before infrastructure and transect cutting, and again before removal begins. Each trip will have some element of a mobilization. All materials that can be stored on island should be as this will reduce effort when mobilizing each trip. Storage of materials on the i
	  As a backup, materials could feasibly be transported to Destruction as a load slung below a helicopter. This would likely be too expensive for main mobilization activities but should be considered as an option for getting people and supplies to the island in follow-up trips and/or if work in the fall/winter/early spring occurs. Sling load work would be most cost-effective if based as close as possible on the mainland, a pullout directly east of Destruction island could potentially be a loading point. This
	9.2.6. Transportation 
	Boats and helicopters will likely be required to allow workers access to Destruction at various times of year. Boats can depart from La Push and should be used as much as possible since they are less expensive and carry more weight. Helicopters should be used for shorter deployments when sea conditions might not be favorable and as a backup method for demobilizing if needed. The closest helicopter charters appear to be based in or around Seattle. Thus, when mobilizing a team via 
	helicopter it will be most cost effective to muster the team in the Seattle area and go straight to Destruction. We estimate 2 -2.5 hours of charter will be required for each trip. 
	9.2.7. Primary removal methods 
	9.2.7.1. Hunting 
	Hunting with firearms will be an important tool in the project and can be effective at removing rabbits quickly, at high densities, and also when targeting the final individuals. Hunters will need to be prepared for a variety of hunting scenarios; a limited toolset must not impact their ability to remove animals. 
	The primary tool for removing rabbits via hunting will be rifles. Multiple firearm options can be appropriate for the project, and each will have advantages and disadvantages. More important than the specific make and model of a particular firearm, is ensuring that the firearm and ammunitions selected will together produce consistent and accurate shots. Semi-automatic options are preferred for engaging groups of rabbits, but bolt-action can suffice and is preferred if suppression is available for use. 
	As of the time of this writing, firearm and ammunition availability in the US has been severely reduced due to intense demand. This issue is likely to persist for many years so the project should allow plenty of lead time for sourcing the required materials. The rifles and ammunition will need to be of high quality to minimize the possibility of missed shots which will educate animals. The rifles should have quick-release optics mounts (i.e., picatinny rails) to allow efficient transfer of optics while reta
	Using lead-free ammunition is a priority. Although lead works well as ammunition because it is dense and soft, it is an environmental contaminant which can be mitigated for by using lead-free projectiles. Lead-free ammunition, however, is not always available for every caliber size or with all the desired characteristics (e.g. subsonic, for rifles, etc). 
	Ideal smaller caliber options include .22 LR (long rifle), .22 Magnum, and .17 (Mach 2 and HMR) rifles. These calibers are common and well-suited for targeting rabbits although few lead-free ammunition options are manufactured, and no known lead-free subsonic options exist at the time of writing.  
	Larger calibers such as .300 AAC blackout are likely a better choice if rabbit density is very high, in which case having suppression and subsonic ammunition is important. There will be more lead-free ammunition options in the case of continued supply shortages. A larger caliber can be more appropriate if it is necessary to shoot into vegetation as it is less likely to deflect if hitting a small twig and can “punch through” smaller stems. The major disadvantage of a larger caliber is that it is more than re
	Subsonic ammunition is designed to travel slower (about 1100 feet per second), depending on conditions), which reduces noise by eliminating the sonic crack as the projectile breaks the sound barrier. The popularity of subsonic ammunition has grown, providing a larger selection of available calibers. Although this is the case, non-lead options are more readily available in centerfire (i.e., larger) 
	calibers due to the physical challenge of slowing a small projectile without the use of heavy materials like lead.  
	Suppressors or silencers are another way to reduce the noise of the firearm by slowing the escape of gasses produced after a round discharges. Suppressors are typically fitted to the end of the barrel or in some cases are integrally built into the barrel itself. The most efficient way to limit noise related to shooting and limit disturbance to target animals is to use a suppressor and subsonic ammunition in conjunction with a closed chamber (e.g., bolt action). This will limit noise well below hearing-safe 
	Shotguns may prove most appropriate in other situations, including if hunting by moving around a certain area and flushing out rabbits. One advantage of shotguns is the broader availability of lead-free ammunition. 
	Because a suitable lead-free substitute is not readily available for calibers typically used for small game, efficacy and environmental concerns should be balanced. There is a spectrum of options ranging from 1) using lead and typical firearms; 2) using lead-free ammunition but use larger-than-necessary calibers; and 3) using lead-free ammunition ensuring the firearms used are machined with rifling that is compatible to a non-standard bullet weight. 
	We recommend a team of three be present on island during the knockdown phase. The team should be comprised of hunters highly proficient in shooting live targets in rapid succession and capable of making appropriate decisions on when to shoot and when to wait. The team members should also be effective at trapping, and we recommend one person with the most trapping experience lead those activities. One team member will need to serve as the lead and coordinate daily activities, ensure quality of work, etc.  
	Hunters will work systematically to remove rabbits in a safe and efficient way. For the plateau area, hunters will establish shooting points at the intersection of cut transects and place free standing platforms to provide greater visibility and range. Many rabbits are expected to be removed from the edges and slopes of the island, so the team will establish various shooting points (possibly constructing simple blinds/hides) that allow good visibility on a portion of the island. In total, the shooting point
	Work during the knockdown phase is expected to occur primarily at night. Rifles will be equipped with thermal scopes which will make warm-blooded rabbits readily visible against the cooler background. The scopes will offer sufficient resolution to distinguish between a rabbit and other animals, so the risk of accidental take of non-target species exists but is considered unlikely by skilled hunters. High quality standard optics will need to be available as hunting during the day may be more appropriate in s
	The use of bait and other non-toxic lures should be allowed throughout the project. During the knockdown phase baiting can be used to draw animals out of hiding for removal. In the right 
	conditions, a skilled hunter may be able to remove multiple rabbits around a bait pile in rapid succession. Automatic feeders can be used to provide bait with minimal effort, which may be particularly useful in drawing rabbits to areas that are more difficult to access. Pre-baiting for a time before removal begins may increase its effectiveness and could be completed in one or more day trips to the island during the final preparation and mobilization phase. Lure materials such as urine and feces can be coll
	The removal rates will be high at first, but hunting will quickly become more challenging. Destruction has a substantial surface area covered with vegetation that will provide refuge to rabbits and complicate shooting. Accessing sightlines for shooting on the island perimeter will be challenging for some areas and may require timing movements based on tides. 
	9.2.7.2. Trapping 
	Trapping should be used to complement hunting during the knockdown phase of the project. Traps can be used to target animals that might be wary of open spaces and can be set in and around any areas where hunting proves less effective (e.g., in areas difficult to get sightlines on). Animals captured in live traps will be euthanized using gunshot or cervical dislocation. 
	There are pathways for the approval for the use of body grip traps, leghold traps, and snares on Destruction. RCW 77.15.194 defines the criteria under which traps can be used. Our expectation is that a permit could be authorized due to the presence of the Destruction Island Shrew which is designated as a species of greatest conservation need in Washington (Washington Department of and Fish and Wildlife 2015, A1-10). However, of the options below this may only provide for the use of leghold traps. The USCG m
	Trapping can be a valuable tool at high densities and low densities. Factors that will be considered when deciding how much priority to place on traps during a given work period will include: presence of clear travel routes/trapping locations, daily effort to manage all traps, and ongoing efficacy of trapping efforts (including number of escapes/educated rabbits) and other methods. In general, a minimal number of traps can be managed with little effort and so will likely be worthwhile throughout the project
	 Cage traps: Cage traps are a wire box with one or two doors and a trigger the animal steps on to shut the door. The major advantage of cage traps is that they are live traps and present relatively lower risk to non-target species. Cage traps generally require the rabbit to change its behavior more (e.g., must be lured into choosing to enter the trap), and must be checked and re-baited daily. Cage traps may be most effective in areas when seabirds are present due to reduced risk to birds. This tool is bulky
	 Leghold traps: Leghold traps consist of two jaws that grip the animal’s leg. When armed the jaws are parallel to the ground and there is a trigger pan in the center, the trap is sprung when the animal 
	steps on the trigger. Leghold traps may have padded or unpadded jaws, and we recommend (and law will require) the use of padded jaws. Leghold traps are often set in pairs when targeting rabbits to better accommodate how they move. Size #1, #1.5, or #2 traps are the most appropriate for targeting rabbits and should be set so as to maximize the rabbit’s ability to move freely when trapped, which will reduce injury rates. This includes incorporating springs and swivels into the anchor line and selecting approp
	 Body grip traps: Body grip traps (often called conibear traps) are lethal traps that compress the animal’s thorax when sprung, leading to death. Body grip traps are made from a metal frame that forms a square or circle with the trigger in the middle and a spring on one or both sides. The trap is set so that the rabbit passes through the square or circle and springs the device. The advantage of body grip traps is that they can be set along a rabbit’s usual travel route which targets the animal in its usual 
	 Snares: Snares are a loop of material, mostly wire, that tightens around a part of the animal. For Destruction, the most appropriate snare type will be one that catches a rabbit by the neck as opposed to a foot snare. Stops can be installed on the snare so as to keep it from overtightening which can reduce the lethality of the snare and limit risk to non-target species.  
	Pitfall traps (with temporary fencing): Pitfall traps, also called dropbox traps, are a box with a trap door on top. The box is buried next to a barrier so that when the rabbit moves along the perimeter it falls into the box and is trapped. On Destruction, pitfall traps will work best if combined with temporary fencing. This tool could be effective if rabbits are taking cover in a discrete area that can be fenced off. The trapping codes above do not specifically mention this type of method, but it is a huma
	Approved traps will be used, as necessary. The trapper will identify a rabbit travel route based on sign and set the trap in a way to maximize the probability of capture. This includes disguising the trap and incorporating lures. Cage traps may be slightly buried so there is a loose layer of soil over the bottom of the trap. 
	Body grip, leg hold traps and snares can be highly effective if set at the exit of rabbit burrows. Depending on the time of year this may increase risk to non-target species. Burrow trapping should be allowed in scenarios where the trapper is confident the burrow is not being used by birds (e.g., time of year, rabbit is observed using a specific burrow, etc), and greater risk of non-target impact may be warranted when targeting the final few rabbits. 
	9.2.7.3. Long nets 
	A long net is typically 2-3 feet tall and secured in the ground with periodic stakes, forming what amounts to a loose fence that rabbits get tangled in when bolting. Long nets can be used in a variety of situations and can be used to cover large areas. Rabbits are typically actively flushed out of the area by people and/or trained dogs (which can also help identify locations to set the nets).  
	 Long nets could be useful on Destruction due to their flexibility and ability to target rabbits that may be moving to and from difficult to access or sensitive locations. This can include setting the fence up at night while rabbits are out foraging, and then flushing them so they bolt towards their burrows/cover and get caught. Workers will then quickly euthanize all captured rabbits. 
	9.2.8. Additional methods 
	9.2.8.1. Pesticides 
	We recommend pursuing permits to use a limited amount of bait containing a toxicant to target rabbits in specific situations. Pesticides are an entirely different category of removal method and can help mitigate some of the specific challenges expected on this project. The use of baits would be limited to situations where other options are proving ineffective, which is likely to be either rabbits that have become educated to other methods or that are living in locations where other methods cannot be effecti
	The most practical pesticide would be a bait containing the rodenticide brodifacoum. This compound has been used in 27 successful eradication projects worldwide, and there are products on the market intended for conservation use on islands. However, no product is currently registered for rabbits in the US and so additional steps will be required to allow for this tool to be incorporated into the methods. We recommend a cereal based product without wax which will increase palatability and reduce the time the
	We recommend bait be deployed in 100-300g “piles” in a grid with a 25- to 50-meter spacing in the target work area. A 50-meter spacing would provide one pile per 6.2 acres (.25 ha). If access is an issue, the bait can be put into paper bags and lowered or tossed into the desired location. Baiting near the entrance of known rabbit warrens should also be allowed. Bait piles should be checked and refreshed regularly, but the minimum required interval should be long enough (e.g., 7 days) so as to not cause cons
	A product registration could be pursued for a pesticide using a Section 18 emergency authorization or a full registration under Section 3. This approval would likely be more straightforward for a product currently registered for conservation use since much of the data collected for existing registrations would apply. However, additional data may have to be collected related to the target species, including efficacy trial data. Given the limited scope and time frame, a Section 18 authorization is likely to b
	The label will clearly define the situations and protocol for use. This will include requirements for retrieving unconsumed bait when possible. Retrieving bait can reduce non-target risk and environmental residues, but the ability to leave bait in situ opens up the possibility for extending rabbit removal somewhat beyond the timeframe when staff can be present on island. The cost of retrieving baits should be considered against the benefits of doing so. At a minimum, the label should allow bait to not be re
	 The amount of bait used will be small and it can be deployed in parallel with other activities (i.e., hunting, trapping). No additional labor calculations are needed for the use of bait. 
	More detail on pesticides is provided in Appendix 2.  
	9.2.8.2. Dogs 
	Dogs can be used to detect rabbits, assist in hunting them and/or to help bolt them into long nets. Detection dogs typically work close to the handler which lead them through a relatively narrow search pattern. The dog is trained to communicate to the handler when sign is detected. Once a rabbit is located the most appropriate removal method will be used. Hunting dogs would work in tandem with a shooter and are trained to flush rabbits which are then shot by a hunter or caught in a net. A hybrid approach of
	It is possible to train dogs to react only to rabbits and ignore other species. However, the dog may become more overwhelmed when working in highly stimulating environments. The risk of dogs impacting non-target wildlife can be significantly reduced with training and proper handling, and the use of muzzles can be considered if needed. 
	Detection dogs will likely provide the most utility later in the project when few animals remain. Hunting dogs could provide utility throughout, largely depending on if and how long nets are deployed. Conversely, the project team may decide to not mobilize dogs if the project is proceeding well, and they are confident in the ability to detect and remove any remaining rabbits with other available tools.  
	A team of three people should be on island when dogs are present. This will include either two hunter/trappers and a single dog handler, or a single hunter/trapper with two dog handlers. Each handler will work with one or two dogs depending on the strategy that is most appropriate based on project circumstances. Rabbit sign is not as fragrant as some other species, so the dogs will need to examine an area intensely in order to build confidence of detection or absence. Dogs will typically work around 4-5 hou
	The use of detection dogs will be most effective if contracts are established with experienced professionals. This will ensure the most efficacious and efficient work process. There are professional dog handlers based in the US and abroad. 
	9.2.8.3. Ferrets and nets 
	Although not required to eradicate rabbits from Destruction Island, ferrets can be used to assist in hunting rabbits and have the potential to remove a large number of rabbits in a relatively short period of time. The practice is much more common outside of the US. Long nets are first placed around a rabbit warren and/or individual slip nets are placed over each exit from the warren. A ferret is released into the warren and it flushes rabbits out. Rabbits are then caught in a net and dispatched.  
	Similar to dogs, there are legitimate concerns with using a predatory animal in a seabird colony, but ferreting has been used successfully in conservation areas (E. Cooke pers. comm.). The risk of serious impacts can be reduced by using only male, white colored ferrets and attaching tracking collars. On 
	Destruction the risk can be further reduced by limiting the time of year in which ferrets are used so that if one did escape it would be less likely to survive until birds begin occupying burrows. 
	Ferreting on Destruction would be more challenging on fragile slopes, which is where larger warrens are likely to be if they exist. As such our assessment is that ferrets are unlikely to be an ideal primary tool for the project, but the option should be available so it can be applied when appropriate opportunities arise. 
	If ferrets are used, a team of two handlers with four ferrets and associated supplies would be needed to appropriately implement this method. The ferret handlers would likely work with detection dogs and thus would be incorporated at that phase of the operation. An additional hunter/trapper would round out the team, implementing other methods. 
	 The use of ferrets will be most effective if contracts are established with experienced professionals. As compared to dog handlers, the options for skilled ferreters are likely to be more limited, and no professional ferreters are known to live in the US. Evergreen Rabbit Control, based in the United Kingdom are experienced with a variety of rabbit removal techniques including those that involve dogs and ferrets. If the project team is interested in working with this group, we recommend engaging them early
	9.2.8.4. Other removal methods 
	Drop nets and lift nets are similar strategies for catching multiple rabbits at a time. Drop nets are hung above and released while lift nets are laid on the ground and lifted. Both methods require an observer who triggers the nets at the appropriate time. 
	Emerging technologies should be monitored and considered for use on Destruction Island. The developers of the thermal camera system discussed in section 9.2.10 have a prototype trap that uses AI to detect and spring the trap when the target animal is detected. The potential advantage of this trap is that it can be a larger system without a physical trigger and rabbits may be much more willing to enter. In the future, it is possible the system will incorporate a tool to euthanize the rabbit automatically and
	9.2.9. Rabbit carcasses 
	Carcasses can be left to decompose onsite, but the collection of carcasses may be desired for a number of reasons. It will not be possible to retrieve all rabbit carcasses without impacting nesting habitat. But, where possible, carcasses can be collected and disposed of via burying, burning, sinking and/or taking off island for disposal. Rabbit carcasses in an area may dissuade other rabbits and so removal may make strategic sense. If lead is used (not recommended), scavengers, particularly birds will be at
	Risks from pesticides may result in death or reduced fitness in some bird species, but the risk would only be present for a discrete amount of time and is unlikely to have long-term or population-level 
	impacts. If many rabbits are killed in a short period of time, it could draw in more scavengers than normal which may increase impacts to seabirds. Additional mitigation strategies may need to be implemented to safeguard species of concern such as spatial/temporal separation. 
	9.2.10. Monitoring and confirmation 
	The foundation of monitoring and confirmation should be established in the early phases of the project. By exerting effort to detect rabbits before, during, and after all individuals are removed, we can track project progress and make informed, data-driven decisions. This can save significant resources in the later phases of a project by preventing unnecessary trips and allowing the project’s success to be declared as early as possible. 
	Camera traps are an appropriate tool for monitoring the rabbit population on Destruction Island, and by establishing a network of traps early on, we will be able to collect baseline information to inform probability of detection models. These models calculate the probability of detecting an animal if it is present on the island at a given point in time and can provide a quantitative basis for declaring project success, helping guide how much effort will be required to do so. 
	Two relatively new technologies can reduce the cost and increase the efficiency of the camera monitoring program. Cameras should be equipped with transmitters that send photos off island and allow project staff to view photos remotely. This will cost more in materials but reduce the number of trips required to check cameras. Additionally, if a rabbit is detected the team will know right away and can implement a rapid response if appropriate.  
	Artificial Intelligence (AI) can be used to assist in photo processing and increase the efficiency of a camera monitoring program by pre-processing photos and removing images caused by vegetation movement, recognizing non-target species such as birds, etc.  
	The Cacophony Project is developing tools (which are made and sold by 2040.co.nz) that incorporate these features into thermal cameras, a system which could be deployed on Destruction. Using an established system is a good choice for Destruction as it can reduce development costs, and the Cacophony Project’s system is already able to identify rabbits. Thermal imagery offers benefits over traditional camera traps by being able to detect smaller animals at a greater distance which increases detection rates an
	A setup consisting of three to five thermal cameras should be sufficient to provide coverage to collect data and provide confidence that animals can be detected at low density. One drawback to the current technology is high energy needs and thus, batteries last approximately two weeks. But the developers confirmed that it would be possible to integrate solar cells to increase the battery life. A small suite of standard camera traps can help complement monitoring efforts but likely will not integrate into th
	We recommend securing and deploying cameras early in the project and before removal efforts begin. This baseline data can help calculate the probability that all animals have been removed and can collect important information to help guide adaptive decision making in the final planning and 
	preparation phases of the project. For example, if rabbits are clearly at a very high density the team can adjust the initial knockdown strategy based on the availability of things like suppressed firearms and consider greater use of long nets. 
	Drones, especially units equipped with thermal cameras will greatly increase the team’s ability to survey the island, detect rabbits and respond in real time. A drone could survey the entire perimeter of Destruction in a short amount of time. Monitoring work could involve active piloting or by having the drone fly pre-programmed flight lines. 
	A high-quality thermal camera will be needed due to the conditions on Destruction, but other options are available. Better cameras may allow rabbits to be positively identified from a greater distance, reducing the disturbance to rabbits. Built in AI in the drone and camera can help lock onto the hottest item in the view of the camera and can help identify rabbits in cover. Drones are not likely to be effective at penetrating vegetative cover when they have leaves, but much of the cover is thin enough that 
	9.2.11. Project timeline  
	Figure 5 provides a forecasted project timeline upon which the budget is based. Significant lead-in time will be needed to source some equipment, and this time can be used to finalize operational planning, build and prepare the team, establish contracts, prepare transects on site, etc.  
	The objective is to achieve significant knockdown in the population in the first four-week operational period. However, leaves will still be present on vegetation (but falling) during this window and so follow up trips should occur before the next breeding season to minimize the population’s reproductive potential going into spring and summer, during which rabbit removal will be more difficult. It is possible the final rabbits will be removed in this period. If not, the second year of fieldwork will allow t
	As with the operational approach, the timing of fieldwork should be adjusted based on project progress. For example, it may be worth conducting additional fieldwork in the spring and summer following the initial knockdown if the team believes the final rabbits can be targeted successfully during that time; or, it may make more sense to do an additional four-week trip in fall of the second year instead of two shorter trips. 
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	Figure 5 Forecast project timeline.  
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	 COSTS AND FUNDING
	 

	10.1. Budget summary 
	 
	Table 3 summary budget forecast 
	EXPENSE CATEGORY 
	EXPENSE CATEGORY 
	EXPENSE CATEGORY 
	EXPENSE CATEGORY 

	 TOTAL BY CATEGORY 
	 TOTAL BY CATEGORY 


	Field Work  
	Field Work  
	Field Work  

	$60,000  
	$60,000  


	Equipment/Supplies 
	Equipment/Supplies 
	Equipment/Supplies 

	$94,152 
	$94,152 


	Travel 
	Travel 
	Travel 

	$38,180  
	$38,180  


	Personnel Costs  
	Personnel Costs  
	Personnel Costs  

	$251,392  
	$251,392  


	Professional Services  
	Professional Services  
	Professional Services  

	$42,440  
	$42,440  


	SUBTOTAL EXPENSE  
	SUBTOTAL EXPENSE  
	SUBTOTAL EXPENSE  

	$486,164  
	$486,164  


	Allocated G&A & Occupancy expenses 
	Allocated G&A & Occupancy expenses 
	Allocated G&A & Occupancy expenses 

	$75,418  
	$75,418  


	TOTAL EXPENSES 
	TOTAL EXPENSES 
	TOTAL EXPENSES 

	$561,582  
	$561,582  



	 
	10.2. Budget description 
	The budget spans 3.5 years with a year of lead-in time before removal begins and ending with confirmation and final wrap-up reporting. There could be substantial costs savings if final rabbit removal can be achieved sooner than is budgeted for. The budget was built using Island Conservation’s budgeting tool, so the use of different budgeting processes may yield different results.  
	 
	The budget is focused on needs for final planning, coordination, and implementation of the project.  This does not include an estimate of costs for agency led compliance and permitting but 
	does consider that the operational project manager will need time to support these efforts to help ensure they align with project needs. 
	 
	Fieldwork: This category includes the costs of project materials such as hunting and trapping supplies, monitoring materials, transect cutting materials, PPE, a small inflatable boat, and the costs to establish and maintain a field camp. A full breakdown of these costs is included in Appendix 1, with a summary below. We attempted to identify all required materials, but savings may be possible if partners can provide some existing supplies to the project.  
	 
	Table 4 Fieldwork costs 
	SUPPLY EXPENSE CATEGORY 
	SUPPLY EXPENSE CATEGORY 
	SUPPLY EXPENSE CATEGORY 
	SUPPLY EXPENSE CATEGORY 

	 TOTAL BY CATEGORY 
	 TOTAL BY CATEGORY 


	Shooting  
	Shooting  
	Shooting  

	$26,645 
	$26,645 


	Trapping 
	Trapping 
	Trapping 

	$3,062 
	$3,062 


	Field gear  
	Field gear  
	Field gear  

	$4,550 
	$4,550 


	Camping  
	Camping  
	Camping  

	$14,200 
	$14,200 


	Island Prep  
	Island Prep  
	Island Prep  

	$4,600 
	$4,600 


	Small boat 
	Small boat 
	Small boat 

	$5,275 
	$5,275 


	Fieldwork consumables 
	Fieldwork consumables 
	Fieldwork consumables 

	$1,075 
	$1,075 


	Monitoring 
	Monitoring 
	Monitoring 

	$34,745 
	$34,745 


	TOTAL 
	TOTAL 
	TOTAL 

	$94,152 
	$94,152 



	 
	The fieldwork category also contains the budgeted boat and helicopter costs for transporting the team and materials from the mainland to Destruction Island. This includes fifteen roundtrips by boat budgeted at $1,000 per trip and five roundtrips by helicopter budgeted at $9,000 per trip (more helicopter trips are needed in winter months because we assume multiple smaller trips are more likely due to weather uncertainty). 
	 
	Some items, particularly various thermal imagery tools, carry relatively high costs. Most of these tools are also available for rent, but at the time of writing the rental periods would be long enough that purchasing outright is more cost effective (rental costs are also high). This should be evaluated again before finalizing purchases. If non-National Defense Acquisition Act (NDAA) compliant drones can be used there are significantly less expensive options available. 
	 
	Travel: This budget category includes all meals (including meals for staff while in the field), hotels and transportation to/from NW Washington. This amounts to 440 field meals at $30 per person per day, 68 travel days (meals, tips, etc.) at $60 per travel day, 56 hotels at $150 per night and 25 roundtrips at $500 based on mileage or a flight. Travel costs for dog handlers are not included as it is expected these costs will be part of the contract and thus a professional services expense. 
	 
	Personnel Costs: The largest component of the budget is personnel time. Personnel time for the project includes full staff costs (salary, benefits, etc): 
	• Thirty-nine person-weeks for project management, final operational planning, and “desktop” activities required to execute the project including permitting support, sourcing vendors, purchasing, contracting, and overall coordination. 
	• Thirty-nine person-weeks for project management, final operational planning, and “desktop” activities required to execute the project including permitting support, sourcing vendors, purchasing, contracting, and overall coordination. 
	• Thirty-nine person-weeks for project management, final operational planning, and “desktop” activities required to execute the project including permitting support, sourcing vendors, purchasing, contracting, and overall coordination. 


	• Forty person-weeks for removal activities, excluding dog handler effort. 
	• Forty person-weeks for removal activities, excluding dog handler effort. 
	• Forty person-weeks for removal activities, excluding dog handler effort. 

	• Five person-weeks for leading and supervising transect cutting, infrastructure improvement and dedicated maintenance. 
	• Five person-weeks for leading and supervising transect cutting, infrastructure improvement and dedicated maintenance. 


	 
	Professional services: Includes contracted costs for island preparation (transect cutting and infrastructure) and dogs with handlers. The budget includes fifteen person weeks for island preparation at $1,000 per person per week, and six weeks with dogs and handlers at $2,975 per week, plus associated travel, dog training, etc. 
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	 ADDITIONAL FEASIBILITY FACTORS
	 

	11.1. Sustainability and biosecurity 
	Non-native or introduced species are those which occur outside of their natural range due to direct or indirect human intervention. The impact of non-native introduced species can vary from negligible to severe. Invasive species are those non-natives introduced species that cause the greatest negative impact and change to native biological diversity. Invasive species tend to adapt well to new environments, reproduce quickly, and fill vacant niches. Islands are particularly vulnerable to invasive species bec
	Eradication operations are cost effective conservation actions in the long term, but require a more significant short-term investment to remove all the target animals. To maximize conservation benefits for this investment, it is critical to maintain the island free of the species being removed and any new species that might cause harm and undo the work. 
	Island biosecurity refers to the policies and protocols designed to protect island ecosystems from the threat of non-native species. Effective biosecurity stops non-native species from establishing on islands by preventing, detecting, and responding to introductions. Preventing introductions is critical and the most cost-effective; once a non-native species arrives on an island, the chances of preventing population establishment decrease dramatically (Broome 2007). Once a population has established, biosecu
	The tables below (5,6,7, and 8) contain the biosecurity risk assessment for Destruction Island, category descriptions, and likely pathways. 
	 
	 
	 
	 
	11.1.1. Risks and pathways 
	Table 5 Invasive species risk assessment 
	Invasive species 
	Invasive species 
	Invasive species 
	Invasive species 

	Impact severity category 
	Impact severity category 

	Invasion risk category 
	Invasion risk category 

	Description 
	Description 


	Common or local and scientific name for invasive species 
	Common or local and scientific name for invasive species 
	Common or local and scientific name for invasive species 

	Critical/High/Medium/Low 
	Critical/High/Medium/Low 

	Critical/High/Medium/Low 
	Critical/High/Medium/Low 

	Detail on invasion risk and/or impact severity 
	Detail on invasion risk and/or impact severity 


	Black rat (Rattus rattus) 
	Black rat (Rattus rattus) 
	Black rat (Rattus rattus) 

	High 
	High 

	High 
	High 

	Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, can establish and reproduce quickly, and are known to heavily impact seabirds on islands. 
	Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, can establish and reproduce quickly, and are known to heavily impact seabirds on islands. 


	Norway rat (Rattus Norvegicus) 
	Norway rat (Rattus Norvegicus) 
	Norway rat (Rattus Norvegicus) 

	High 
	High 

	High 
	High 

	Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, can establish and reproduce quickly, and are known to heavily impact seabirds on islands. 
	Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, can establish and reproduce quickly, and are known to heavily impact seabirds on islands. 


	House mouse (Mus musculus) 
	House mouse (Mus musculus) 
	House mouse (Mus musculus) 

	High 
	High 

	High 
	High 

	Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, can establish and reproduce quickly. Global impacts are less than rats on birds, but still drastic on some islands. 
	Risk of accidental introduction from visiting boats or shipwrecks. Difficult to detect, can establish and reproduce quickly. Global impacts are less than rats on birds, but still drastic on some islands. 


	Weeds (esp. seeds) 
	Weeds (esp. seeds) 
	Weeds (esp. seeds) 

	High 
	High 

	Critical 
	Critical 

	Many weed species occurring along the coast could impact Destruction and may be present. These species could be transported by wind, birds, and in the gear of visitors. Could cause significant habitat changes that impact native species. 
	Many weed species occurring along the coast could impact Destruction and may be present. These species could be transported by wind, birds, and in the gear of visitors. Could cause significant habitat changes that impact native species. 


	European rabbit (Oryctolagus cuniculus) 
	European rabbit (Oryctolagus cuniculus) 
	European rabbit (Oryctolagus cuniculus) 

	Medium 
	Medium 

	Low 
	Low 

	Would most likely require intentional release, which is unlikely, but poses a slightly higher risk as a protest action to removing rabbits.  
	Would most likely require intentional release, which is unlikely, but poses a slightly higher risk as a protest action to removing rabbits.  


	Cat (Felis catus) 
	Cat (Felis catus) 
	Cat (Felis catus) 

	High 
	High 

	Low 
	Low 

	Intentional introduction or escape. Less likely to establish a population but a single individual could have great impacts. 
	Intentional introduction or escape. Less likely to establish a population but a single individual could have great impacts. 


	Dog (Canis familiaris) 
	Dog (Canis familiaris) 
	Dog (Canis familiaris) 

	High 
	High 

	Low 
	Low 

	Intentional introduction or escape. Unlikely to establish a population but a single individual could have great impacts. 
	Intentional introduction or escape. Unlikely to establish a population but a single individual could have great impacts. 


	Invertebrates 
	Invertebrates 
	Invertebrates 

	Low 
	Low 

	Medium to High 
	Medium to High 

	No specific threats identified, but there is potential for greater impacts and invertebrates could easily be transported in visitors’ gear. 
	No specific threats identified, but there is potential for greater impacts and invertebrates could easily be transported in visitors’ gear. 



	 
	Table 6 Impact severity category descriptions 
	Impact severity category 
	Impact severity category 
	Impact severity category 
	Impact severity category 

	Explanation of severity of impact 
	Explanation of severity of impact 


	Critical 
	Critical 
	Critical 

	Loss or extinction of a threatened species from the island, permanent destruction of ecosystem, high management costs and/or or the island’s cultural value. 
	Loss or extinction of a threatened species from the island, permanent destruction of ecosystem, high management costs and/or or the island’s cultural value. 


	High 
	High 
	High 

	Loss of at least one native species from island, major degradation of the ecosystem, high management costs and/or or loss of cultural significance. 
	Loss of at least one native species from island, major degradation of the ecosystem, high management costs and/or or loss of cultural significance. 


	Medium 
	Medium 
	Medium 

	Decline in populations of many native species, degradation of the ecosystem, moderate management costs and/or or reduced cultural significance. 
	Decline in populations of many native species, degradation of the ecosystem, moderate management costs and/or or reduced cultural significance. 


	Low 
	Low 
	Low 

	Decline in population of at least one non-endemic species, or mild ecosystem degradation, some management costs, and/or some loss of cultural significance. 
	Decline in population of at least one non-endemic species, or mild ecosystem degradation, some management costs, and/or some loss of cultural significance. 



	 
	Table 7 Invasion risk category descriptions 
	Invasion risk category 
	Invasion risk category 
	Invasion risk category 
	Invasion risk category 

	Explanation of invasion risk 
	Explanation of invasion risk 


	Critical 
	Critical 
	Critical 

	Invasion from nearby source population likely to happen without human involvement, and/or accidental introductions are highly likely. Life history of species is conducive to rapid population growth. Early detection and intervention is difficult. 
	Invasion from nearby source population likely to happen without human involvement, and/or accidental introductions are highly likely. Life history of species is conducive to rapid population growth. Early detection and intervention is difficult. 


	High 
	High 
	High 

	Introduction likely to occur without active prevention measures and/or intentional introductions likely. Species are likely to stow away in cargo and vehicles. Life history of species is conducive to rapid population growth. Early detection and intervention unlikely. 
	Introduction likely to occur without active prevention measures and/or intentional introductions likely. Species are likely to stow away in cargo and vehicles. Life history of species is conducive to rapid population growth. Early detection and intervention unlikely. 


	Medium 
	Medium 
	Medium 

	Species found around departure points, and may be transported accidentally. Some possibility of intentional introduction. Life history is less conducive to rapid population establishment. Early detection and intervention possible.  
	Species found around departure points, and may be transported accidentally. Some possibility of intentional introduction. Life history is less conducive to rapid population establishment. Early detection and intervention possible.  


	Low 
	Low 
	Low 

	Species unlikely to be accidentally introduced to the island. Species unlikely to thrive on island.  
	Species unlikely to be accidentally introduced to the island. Species unlikely to thrive on island.  



	Table 8 Pathway analysis for species introductions to Destruction Island 
	Pathway 
	Pathway 
	Pathway 
	Pathway 

	Invasive Species 
	Invasive Species 

	Notes 
	Notes 


	Boats related to the eradication project 
	Boats related to the eradication project 
	Boats related to the eradication project 

	Rodents, invertebrates, weeds 
	Rodents, invertebrates, weeds 

	Will likely transport significant amounts of gear, including timber and supplies which can easily hide animals and plants. A project biosecurity plan will be required to ensure preventive actions occur. 
	Will likely transport significant amounts of gear, including timber and supplies which can easily hide animals and plants. A project biosecurity plan will be required to ensure preventive actions occur. 


	Boats used by researchers, managers, cultural practitioners 
	Boats used by researchers, managers, cultural practitioners 
	Boats used by researchers, managers, cultural practitioners 

	Rodents, invertebrates, weeds 
	Rodents, invertebrates, weeds 

	Likely transport at least some field gear, especially if camping overnight. 
	Likely transport at least some field gear, especially if camping overnight. 


	Other boats visiting Destruction 
	Other boats visiting Destruction 
	Other boats visiting Destruction 

	Rodents, invertebrates, weeds 
	Rodents, invertebrates, weeds 

	Island is technically closed to private visitation, but actual visitation rates unknown. 
	Island is technically closed to private visitation, but actual visitation rates unknown. 


	Kayakers 
	Kayakers 
	Kayakers 

	invertebrates, weeds 
	invertebrates, weeds 

	Island is technically closed to private visitation, but actual visitation rates unknown. 
	Island is technically closed to private visitation, but actual visitation rates unknown. 


	Natural (wind, birds) 
	Natural (wind, birds) 
	Natural (wind, birds) 

	invertebrates, weeds 
	invertebrates, weeds 

	Cannot be controlled so requires response to any invasive species issues that develop 
	Cannot be controlled so requires response to any invasive species issues that develop 


	Shipwreck 
	Shipwreck 
	Shipwreck 

	Rodents, invertebrates, weeds 
	Rodents, invertebrates, weeds 

	Destruction is relatively close to major shipping routes going to/from Seattle. A ship could get off course and run aground on or near destruction. This is a common source of rodents on islands. 
	Destruction is relatively close to major shipping routes going to/from Seattle. A ship could get off course and run aground on or near destruction. This is a common source of rodents on islands. 



	The biosecurity risks for Destruction can be broadly broken into two categories based on the impacts and response options.  
	 Introduced vertebrate pests, such as rodents and cats would likely have a rapid and severe impact on the native animals, but the options to deal with these pests (both prevention and response to introduction) are relatively well-defined and it is reasonable to assume the threat could be well managed.  
	Invasive threats such as invertebrates and weeds encompass a much broader and more varied set of possibilities. Impacts could be significant right away, but it is more likely that these species would not have such an immediate and obvious impact. Once a problem is noticed the response options are often more difficult and the likelihood of eradication may be low. The pathways for introduction of invertebrates and weeds are difficult to control, and often require a more serious investment. For example, manage
	 
	Table 9 Weed species present on nearby mainland and possibly on Destruction.Common Name 
	Table 9 Weed species present on nearby mainland and possibly on Destruction.Common Name 
	Table 9 Weed species present on nearby mainland and possibly on Destruction.Common Name 
	Table 9 Weed species present on nearby mainland and possibly on Destruction.Common Name 

	Scientific name 
	Scientific name 


	Scotch broom 
	Scotch broom 
	Scotch broom 

	Sytisus scoparius 
	Sytisus scoparius 


	Gorse 
	Gorse 
	Gorse 

	Ulex europaeus 
	Ulex europaeus 


	Bull thistle 
	Bull thistle 
	Bull thistle 

	Cirsium vulgare 
	Cirsium vulgare 


	English ivy 
	English ivy 
	English ivy 

	Hedera helix 
	Hedera helix 


	Creeping ranunculus 
	Creeping ranunculus 
	Creeping ranunculus 

	Ranunculus repens 
	Ranunculus repens 


	Foxglove 
	Foxglove 
	Foxglove 

	Digitalis purpurea 
	Digitalis purpurea 


	Tansy ragwort 
	Tansy ragwort 
	Tansy ragwort 

	Senecio jacobaea 
	Senecio jacobaea 


	Non-native grasses, various species 
	Non-native grasses, various species 
	Non-native grasses, various species 

	multiple 
	multiple 



	The ultimate result of both types of invasion could range from damaged habitat and reduced population viability to more catastrophic impacts. 
	11.1.2. Biosecurity recommendations 
	The best biosecurity program is one that is effectively implemented. Sophisticated biosecurity programs may include active inspections by land managers, continuous deployment of detection devices on the island, and significant resources on hand to respond to any incursions of new species. More simple biosecurity programs may consist only of educational signage. The correct choice must balance the number of pathways and probability of introductions, potential impacts, and available resources. 
	A full biosecurity plan should be established and implemented as part of (ideally before) a rabbit eradication project. Below is an overview of measures that are likely to be cost effective and feasible to implement. 
	Foundational measures: 
	• Biosecurity information and checklists created and provided to organizations involved in the management of Destruction Island or nearby lands, parties known to regularly visit the island, and made available and/or mandatory as part of any formal process used to get permission to access the island. 
	• Biosecurity information and checklists created and provided to organizations involved in the management of Destruction Island or nearby lands, parties known to regularly visit the island, and made available and/or mandatory as part of any formal process used to get permission to access the island. 
	• Biosecurity information and checklists created and provided to organizations involved in the management of Destruction Island or nearby lands, parties known to regularly visit the island, and made available and/or mandatory as part of any formal process used to get permission to access the island. 

	• If possible and sensible, establish an informational biosecurity sign at La Push and any popular launching sites for kayaks or boats along the nearby coast (Jefferson County). 
	• If possible and sensible, establish an informational biosecurity sign at La Push and any popular launching sites for kayaks or boats along the nearby coast (Jefferson County). 

	• Place and maintain signs near potential access points of Destruction Island notifying the public of the island’s closure to public access. 
	• Place and maintain signs near potential access points of Destruction Island notifying the public of the island’s closure to public access. 

	• Near the lighthouse area where authorized visitors usually go, establish a sign about biosecurity, with a focus on what to look for on Destruction and how to report any possible issues. 
	• Near the lighthouse area where authorized visitors usually go, establish a sign about biosecurity, with a focus on what to look for on Destruction and how to report any possible issues. 

	• Baseline biosecurity actions for anyone visiting Destruction Island should include: 
	• Baseline biosecurity actions for anyone visiting Destruction Island should include: 

	o Thorough inspection and cleaning of all personal field gear. This includes cleaning the treads of boots, picking off seeds and vacuuming out backpacks. 
	o Thorough inspection and cleaning of all personal field gear. This includes cleaning the treads of boots, picking off seeds and vacuuming out backpacks. 
	o Thorough inspection and cleaning of all personal field gear. This includes cleaning the treads of boots, picking off seeds and vacuuming out backpacks. 



	o Inspect all materials before loading on the boat. Smaller materials should be inspected in advance and stored indoors in containers or bags before going to the island.  
	o Inspect all materials before loading on the boat. Smaller materials should be inspected in advance and stored indoors in containers or bags before going to the island.  
	o Inspect all materials before loading on the boat. Smaller materials should be inspected in advance and stored indoors in containers or bags before going to the island.  
	o Inspect all materials before loading on the boat. Smaller materials should be inspected in advance and stored indoors in containers or bags before going to the island.  

	o All food should be inspected and stored in containers that can be tightly closed to prevent rodent or insect pests from accessing. 
	o All food should be inspected and stored in containers that can be tightly closed to prevent rodent or insect pests from accessing. 

	o Unpack gear on the island in the daylight hours and kill any potential pests that are seen. If possible, have bug spray on hand to spray any pests found in or exiting materials. 
	o Unpack gear on the island in the daylight hours and kill any potential pests that are seen. If possible, have bug spray on hand to spray any pests found in or exiting materials. 

	o Be alert and report any suspicions of new species on the island. 
	o Be alert and report any suspicions of new species on the island. 



	More advanced measures: 
	• Deploy camera traps and other detection devices (e.g., rodent nesting boxes) on Destruction and establish regular visits to check biosecurity devices. 
	• Deploy camera traps and other detection devices (e.g., rodent nesting boxes) on Destruction and establish regular visits to check biosecurity devices. 
	• Deploy camera traps and other detection devices (e.g., rodent nesting boxes) on Destruction and establish regular visits to check biosecurity devices. 

	• Establish periodic plant surveys on the island to identify and respond to any noxious weeds. 
	• Establish periodic plant surveys on the island to identify and respond to any noxious weeds. 


	11.1.3. Project biosecurity 
	The restoration project will require a lot of materials and person-hours transiting between the mainland and the island and thus presents a greater risk of new species being introduced to the island. The same general principals of inspection, cleanliness and awareness will apply but some project-specific considerations are: 
	• Complete and file a biosecurity check list for each trip. 
	• Complete and file a biosecurity check list for each trip. 
	• Complete and file a biosecurity check list for each trip. 

	o A checklist is attached as Appendix 4. 
	o A checklist is attached as Appendix 4. 
	o A checklist is attached as Appendix 4. 


	• Include biosecurity requirements into any contracts. This should include an agreement that the vendor’s staff will comply with biosecurity measures and allow project staff to inspect any materials (including vehicles) going to the island. 
	• Include biosecurity requirements into any contracts. This should include an agreement that the vendor’s staff will comply with biosecurity measures and allow project staff to inspect any materials (including vehicles) going to the island. 

	• Provide staff with dedicated project boots and packs. Time required to clean and prepare other personal and project gear going to the island should be considered work time. 
	• Provide staff with dedicated project boots and packs. Time required to clean and prepare other personal and project gear going to the island should be considered work time. 

	• Store as much as possible on the island to limit transport back and forth. 
	• Store as much as possible on the island to limit transport back and forth. 


	11.2. Socially acceptable 
	Any individual or group that has some interest in Destruction Island or this project is a stakeholder, but the interest, authority and influence of stakeholders varies widely. For a project to be feasible from a social acceptance standpoint, there needs to be the right amount and type of support amongst all the stakeholders.  
	Our assessment is that the project is feasible with regards to social acceptability, but all enabling conditions are not yet in place. The value of projects to eradicate invasive species from islands is well documented, and becoming increasingly visible in the media, including 125 successful projects to eradicate invasive species from islands in the United States (DIISE 2018).  
	Key stakeholders will need to be engaged to achieve appropriate levels of support and manage the potential of serious detractors. The most important stakeholder to engage at this point is the USCG. As the landowner, the USCG will need to approve all proposed activities. A lack of support for one or all of the key strategies in this document (e.g., cutting transects) could significantly change project feasibility, timeline, and/or costs. 
	Individuals in various communities can perceive the eradication in different ways depending upon the project’s relevance to their own values, interests, and livelihoods. Destruction Island is rarely visited and is not near any major metropolitan areas. Rabbits are frequently mentioned when reading about Destruction online but mention of their status as a damaging invasive species is less common. This creates room for additional education about the problem and need for this conservation action to help build 
	All stakeholder groups should be recognized, but not all need to be directly engaged for a project to proceed successfully. Different levels of support and engagement will be needed from different stakeholders. A small number of stakeholders will need to act, a few more will need to be actively supportive and most will need to either passively support or not actively oppose. Engagement with key stakeholders should include identifying the role they want to play, and an effort should be made to align these de
	Table 10 indicates the key stakeholder groups identified to date. Representatives from some or all of these groups will form the core project team planning and implementing the project. We recommend forming a broader partnership or stakeholder group in conjunction with the project to engage interested parties (including key stakeholders) who will not be involved with the day-to-day operation of the project. Groups such as The American Bird Conservancy, The Nature Conservancy and the National Park Service ar
	Table 10 Stakeholders 
	Stakeholder group 
	Stakeholder group 
	Stakeholder group 
	Stakeholder group 

	Notes/comments 
	Notes/comments 


	US Coast Guard 
	US Coast Guard 
	US Coast Guard 

	Land owner, Cooperating Agency for NEPA. 
	Land owner, Cooperating Agency for NEPA. 


	Washington Department of Fish and Wildlife 
	Washington Department of Fish and Wildlife 
	Washington Department of Fish and Wildlife 

	Involved in restoration planning for seabirds on Destruction. Mystery Oil Spill trustee. Cooperating Agency for NEPA. 
	Involved in restoration planning for seabirds on Destruction. Mystery Oil Spill trustee. Cooperating Agency for NEPA. 


	US Fish and Wildlife Service 
	US Fish and Wildlife Service 
	US Fish and Wildlife Service 

	Administrator of likely funding source, former comanager of the island. Mystery Oil Spill trustee. 
	Administrator of likely funding source, former comanager of the island. Mystery Oil Spill trustee. 


	Quileute Tribe 
	Quileute Tribe 
	Quileute Tribe 

	Cultural value and legal rights. Landowner of La Push, key leaving point for accessing the island. 
	Cultural value and legal rights. Landowner of La Push, key leaving point for accessing the island. 


	Hoh Tribe 
	Hoh Tribe 
	Hoh Tribe 

	Cultural value and legal rights 
	Cultural value and legal rights 


	Quinault Indian Nation 
	Quinault Indian Nation 
	Quinault Indian Nation 

	Cultural value and legal rights 
	Cultural value and legal rights 


	Island Conservation 
	Island Conservation 
	Island Conservation 

	Primary author of this document, mission is to protect species by eradicating invasive species  
	Primary author of this document, mission is to protect species by eradicating invasive species  



	 
	Issues of animal welfare, including both to the risks and impacts to non-target species and the issue of killing rabbits and potential impacts to cultural resources may become a concern to specific groups. The holding of these concerns does not indicate opposition to the project but can lead to opposition if not properly addressed. The National Environmental Protection Act (NEPA) compliance process will clearly communicate the purpose and need for this project and allow stakeholders a formal avenue to comme
	One indicator of potential conflict around the project is the opposition that occurred in response to the proposed plan to eradicate rabbits from American Camp on San Juan Island in Washington (NPS 2010). The opposition resulted in the National Park Service abandoning its preferred alternative of removing rabbits (Sullivan 2010). It is understandable that people with a strong personal connection to a given place will place value on all the species found there, especially a visible and charismatic species. A
	San Juan Island is very different from Destruction, having full time residents and a thriving tourism industry including visitors to the island specifically to observe wildlife which includes native and invasive species. This situation does not apply on Destruction Island. The controversies that occurred on San Juan may increase the chance of vocal opposition to the project on Destruction, but our expectation is that the public outcry was more related to valuing the rabbits on San Juan than valuing rabbits 
	  
	11.3. Politically & legally acceptable 
	There are no insurmountable political or legal barriers to a rabbit eradication from Destruction Island. Similar projects in the US serve as precedent for the actions proposed, and each has been held to similar political and legal requirements and addressed through compliance with NEPA. We have not identified anything unique to this project that would limit the likelihood of securing the necessary permits or legal compliance. The primary considerations will be around: 
	• Washington state laws for the removal of rabbits are followed, including receiving necessary permits to use methods not allowed for sporting or fur harvesting pursuits. 
	• Washington state laws for the removal of rabbits are followed, including receiving necessary permits to use methods not allowed for sporting or fur harvesting pursuits. 
	• Washington state laws for the removal of rabbits are followed, including receiving necessary permits to use methods not allowed for sporting or fur harvesting pursuits. 

	• Ensuring any applicable laws related to transporting project materials (particularly firearms, ammunition, animals, etc.) through the Quileute Indian Reservation are followed and any permits are obtained. 
	• Ensuring any applicable laws related to transporting project materials (particularly firearms, ammunition, animals, etc.) through the Quileute Indian Reservation are followed and any permits are obtained. 

	• Permission to fly a drone equipped with a standard and thermal camera over land and waters near the island. 
	• Permission to fly a drone equipped with a standard and thermal camera over land and waters near the island. 


	Table 11 shows the laws identified thus far for which specific permitting or consultations may be required.  
	 
	Table 11 Applicable laws and regulations identified to-date. 
	Law/regulation 
	Law/regulation 
	Law/regulation 
	Law/regulation 

	Notes/comments 
	Notes/comments 



	National Environmental Policy Act (NEPA) 
	National Environmental Policy Act (NEPA) 
	National Environmental Policy Act (NEPA) 
	National Environmental Policy Act (NEPA) 

	The primary compliance process to select a preferred alternative. Typically includes a formal evaluation of applicable laws and permits 
	The primary compliance process to select a preferred alternative. Typically includes a formal evaluation of applicable laws and permits 


	Migratory Bird Treaty Act (MBTA) 
	Migratory Bird Treaty Act (MBTA) 
	Migratory Bird Treaty Act (MBTA) 

	Permit possibly needed due to risk of impacts to birds. Requirements have been actively changing in past years so an evaluation will be needed before project proceeds. 
	Permit possibly needed due to risk of impacts to birds. Requirements have been actively changing in past years so an evaluation will be needed before project proceeds. 


	Bald and Golden Eagle Protection Act (BGEPA) 
	Bald and Golden Eagle Protection Act (BGEPA) 
	Bald and Golden Eagle Protection Act (BGEPA) 

	Permit required for ‘taking’ (provoking disturbance, injury, or mortality in) bald eagles CFR 50 part 22.  
	Permit required for ‘taking’ (provoking disturbance, injury, or mortality in) bald eagles CFR 50 part 22.  


	Marine Mammal Protection Act (MMPA) 
	Marine Mammal Protection Act (MMPA) 
	Marine Mammal Protection Act (MMPA) 

	Evaluates potential impacts to marine mammals in area; permit will be needed for disturbance of animals (harbor seal, sea lion and otter). 
	Evaluates potential impacts to marine mammals in area; permit will be needed for disturbance of animals (harbor seal, sea lion and otter). 


	WA state trapping laws 
	WA state trapping laws 
	WA state trapping laws 

	RCW 77.15.194 defines criteria and indicates a special permit likely needed 
	RCW 77.15.194 defines criteria and indicates a special permit likely needed 


	WA state and federal firearm laws 
	WA state and federal firearm laws 
	WA state and federal firearm laws 

	Various. Suppressors are allowed, semiautomatic rifles allowed with restrictions.  
	Various. Suppressors are allowed, semiautomatic rifles allowed with restrictions.  


	WA state hunting laws 
	WA state hunting laws 
	WA state hunting laws 

	Domestic [European] rabbit is not a game species and can be taken year-round. Other hunting and trapping laws apply. 
	Domestic [European] rabbit is not a game species and can be taken year-round. Other hunting and trapping laws apply. 


	National Firearms Act 
	National Firearms Act 
	National Firearms Act 

	Guides purchasing and registration of firearms and accessories such as suppressors. 
	Guides purchasing and registration of firearms and accessories such as suppressors. 


	Drone Use 
	Drone Use 
	Drone Use 

	Permits likely required from FWS (rocks part of refuge), NOAA (marine national sanctuary) and USCG (island owner). Pilot needs FAA commercial drone pilot certification (part 107 license). 
	Permits likely required from FWS (rocks part of refuge), NOAA (marine national sanctuary) and USCG (island owner). Pilot needs FAA commercial drone pilot certification (part 107 license). 


	National Historic Preservation Act 
	National Historic Preservation Act 
	National Historic Preservation Act 

	Two known ancient midden heaps. Section 106 review may be necessary to determine status of other structures on island. 
	Two known ancient midden heaps. Section 106 review may be necessary to determine status of other structures on island. 


	Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) 
	Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) 
	Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) 

	Permit (label) to use products on Destruction, and use must occur according the label. A WA state certified pesticide applicator needs to oversee the use of the product.  
	Permit (label) to use products on Destruction, and use must occur according the label. A WA state certified pesticide applicator needs to oversee the use of the product.  



	Birds covered under the Migratory Bird Treaty Act (MBTA) could be impacted by project activities. The requirements for permitting and mitigation have been changing in recent years. The key factor affecting this project will be if permitting is required for unintentional or accidental take. The project team should plan that accidental take will require permits and should plan to apply. The Bald and Golden Eagle Protection Act (BGEPA) will apply due to the risk of taking bald eagles, and so a permit will be n
	The project is highly unlikely to directly kill any marine mammals, but disturbing seals, sea lions and otters (i.e., taking) will be unavoidable over the course of the project. As such, a permit for take under the MMPA will be necessary.  
	Various Washington state laws related to trapping, hunting and firearms will apply. The activities required for trapping and hunting on this project are outside what is allowed for recreational hunting or fur-trapping but can be allowed with special permits from WDFW. Special permitting for firearms, ammunition, suppressors, etc. is not likely needed but the operations will need to follow any applicable restrictions. 
	The National Firearms Act (NFA) rules will apply to the purchase and use of firearms and accessories. The purchase and use of suppressors will be most efficient through the establishment of an NFA trust that will define and allow who can use the devices. Companies that sell suppressors can help navigate the process, but it involves establishing a trust and completing forms 4 and 5330.20 and purchasing a tax stamp ($200) for the suppressor (
	The National Firearms Act (NFA) rules will apply to the purchase and use of firearms and accessories. The purchase and use of suppressors will be most efficient through the establishment of an NFA trust that will define and allow who can use the devices. Companies that sell suppressors can help navigate the process, but it involves establishing a trust and completing forms 4 and 5330.20 and purchasing a tax stamp ($200) for the suppressor (
	https://www.nrafamily.org/articles/2018/2/7/how-to-buy-a-suppressor/
	https://www.nrafamily.org/articles/2018/2/7/how-to-buy-a-suppressor/

	). The background check requirements for buying a suppressor are more extensive and can take six to twelve months. 

	To limit disturbance to marine mammals and seabirds, motorized aircraft and drones are prohibited from flying below 2000 feet above ground level over the waters within one nautical mile of the Flattery Rocks, Quillayute Needles, or Copalis National Wildlife Refuges or within one nautical mile seaward from the coastal boundary of the Olympic Coast National Marine Sanctuary, per National Oceanic and Atmospheric Administration (NOAA) regulated over flight zones (NROZ). Specific overflight activities related to
	To limit disturbance to marine mammals and seabirds, motorized aircraft and drones are prohibited from flying below 2000 feet above ground level over the waters within one nautical mile of the Flattery Rocks, Quillayute Needles, or Copalis National Wildlife Refuges or within one nautical mile seaward from the coastal boundary of the Olympic Coast National Marine Sanctuary, per National Oceanic and Atmospheric Administration (NOAA) regulated over flight zones (NROZ). Specific overflight activities related to
	15 CFR Part 922.152(a)(7)
	15 CFR Part 922.152(a)(7)

	). 

	The use of drones is very feasible from a technology standpoint, but the legal feasibility is more complicated due to a raft of regulations that are actively changing. Our assessment is that it will be feasible to utilize small drones as part of the project by the time it occurs, but various regulations and permits will apply. Based on the information available at the time of writing, we expect the following will likely apply: 
	• Special permits from managing agencies to use drones around the island and nearby rocks and waters. Permission may be needed from USCG, USFWS and NOAA. 
	• Special permits from managing agencies to use drones around the island and nearby rocks and waters. Permission may be needed from USCG, USFWS and NOAA. 
	• Special permits from managing agencies to use drones around the island and nearby rocks and waters. Permission may be needed from USCG, USFWS and NOAA. 

	• Drone pilots will need training and licensure, including potential certifications through federal agencies managing the areas used (island and nearby rocks and waters). 
	• Drone pilots will need training and licensure, including potential certifications through federal agencies managing the areas used (island and nearby rocks and waters). 

	• Drones would need to be on the Department of Defense’s Defense Innovation Unit’s Blue SUAS list of approved drones which, as of this writing, includes specific models from Skydio, Parrot, Altavian, Teal Drones, and Vantage Robotics (McNabb 2020). 
	• Drones would need to be on the Department of Defense’s Defense Innovation Unit’s Blue SUAS list of approved drones which, as of this writing, includes specific models from Skydio, Parrot, Altavian, Teal Drones, and Vantage Robotics (McNabb 2020). 


	The National Historic Preservation Act will apply at least passively due to the presence of historical structures and archeological sites. At a minimum, there are two prehistoric midden heaps produced by ancient peoples that are culturally and historically significant and must not be damaged by project activities. The lighthouse on Destruction was identified as a cultural resource by the USFWS in their CCP and EA for lands they manage near Destruction (USFWS 2007). 
	Neither Destruction Island nor its structures are listed on the National Register of Historic Places (
	Neither Destruction Island nor its structures are listed on the National Register of Historic Places (
	https://www.nps.gov/subjects/nationalregister/index.htm
	https://www.nps.gov/subjects/nationalregister/index.htm

	). The Advisory Council on Historic Preservation’s section 106 Archaeology Guidance “is designed to assist federal agencies in making effective management decisions about archaeological resources in completing the requirements of Section 106 of the National Historic Preservation Act (NHPA) 54 U.S.C. § 306108] and its implementing regulations, ‘Protection of Historic Properties’ [36 CFR part 800].” 
	(ACHP n.d.)
	 

	The federal agencies (USCG and/or USFWS) are responsible for considering historical preservation needs. It is unlikely a section 106 review will turn up major needs since the project being considered does not involve development or changes to structures or archaeological sites, but it will be important to formally determine what steps must be taken to protect historically significant places on the island. 
	One example might be any restrictions or considerations needed to store field equipment in existing structures on the island. As a baseline, staff on island should avoid disturbing or damaging structures or known archaeological sites, should not remove or disturb any artifacts from the island, and should report any extraordinary findings such as major artifacts or human remains. 
	We do not expect that the Endangered Species Act (ESA) will apply, thus a section 7 consultation for impacting endangered species will not be required. The Destruction Island Shrew has not been assessed for listing under the ESA, but a review of range maps for listed species in Washington determined that three listed species’ range overlap with Destruction: the Leatherback Sea Turtle (Dermochelys coriacea), Short-tailed Albatross (Phoebastria albatrus) and the Marbled Murrelet (Brachyramphus marmoratus). Th
	11.4. Environmentally acceptable 
	The project will have a net positive effect on Destruction Island, thus we deem the project feasible from the perspective of environmental acceptability. The benefits of removal will specifically allow for the active recovery of the Rhinoceros Auklet, and generally improve the health of the island overall.  
	There is a high chance the project will have a negative impact on some non-target individuals, a minor chance of the project having a negative island population-level impact, and a negligible chance of the project having a negative regional or global population-level impact on any species. Table 12 shows the most likely non-target species and the way in which they may be impacted. The fundamental need to put every rabbit at risk of removal creates a likelihood of some unavoidable negative impacts. Negative 
	Table 12 Species and potential negative impacts resulting from the project 
	Species 
	Species 
	Species 
	Species 

	Avenue for negative impacts to individuals 
	Avenue for negative impacts to individuals 


	Rhinoceros Auklet 
	Rhinoceros Auklet 
	Rhinoceros Auklet 

	Burrow crushing, accidental take via removal methods 
	Burrow crushing, accidental take via removal methods 


	Tufted Puffin 
	Tufted Puffin 
	Tufted Puffin 

	Burrow crushing, accidental take via removal methods 
	Burrow crushing, accidental take via removal methods 


	Other seabirds 
	Other seabirds 
	Other seabirds 

	Accidental take via removal methods 
	Accidental take via removal methods 


	Scavenging birds (raptors, gulls, vultures) 
	Scavenging birds (raptors, gulls, vultures) 
	Scavenging birds (raptors, gulls, vultures) 

	Poisoning from consuming lead ammunition (if used), secondary poisoning 
	Poisoning from consuming lead ammunition (if used), secondary poisoning 


	Shrews and moles 
	Shrews and moles 
	Shrews and moles 

	Habitat disturbance, secondary poisoning, accidental take via removal methods 
	Habitat disturbance, secondary poisoning, accidental take via removal methods 


	Sea otters 
	Sea otters 
	Sea otters 

	Disturbance 
	Disturbance 


	Seals/Sea Lions 
	Seals/Sea Lions 
	Seals/Sea Lions 

	Disturbance 
	Disturbance 


	Passerines 
	Passerines 
	Passerines 

	Disturbance, destruction of nests 
	Disturbance, destruction of nests 



	The degradation caused by rabbits makes the slopes on Destruction Island extremely fragile and susceptible to damage from people working on them. The impacts from human-caused erosion may directly impact birds in burrows and indirectly impact them by reducing available habitat. Installing or improving infrastructure in high-traffic areas will reduce impacts in those areas. Stable trails should be clearly marked and used so that staff avoid unnecessarily walking through the most fragile areas. The eradicatio
	those covered in vegetation, create areas where rabbits are difficult to target. As such, it is almost certain that the project will result in at least some additional habitat degradation due to the need to access slope areas to target and remove rabbits. 
	Effort should be made to reduce and eliminate the use of lead-based ammunition and working lead-free is feasible with appropriate preparation. We include the risk of lead-poisoning in this document as a worst-case scenario. If lead must be used, prioritizing smaller caliber rifles will minimize the amount of lead introduced into the environment and lead-free ammunition can certainly be used where available and appropriate (e.g., with shotguns). A portion of the bullets will disintegrate and/or pass through 
	With trapping, and to a lesser degree hunting, there is a risk of non-target take. Both methods can be applied in a way to balance a high likelihood of targeting rabbits against a lower likelihood of non-target take, but these risks cannot be completely eliminated. With trapping, factors such as trap location, trap type, time of year, lures, etc., can increase our ability to target rabbits more specifically. In hunting, there is a risk of misidentifying animals as rabbits, but the risk of this is low when e
	If a pesticide is used, there will likely be some non-target take, but island-wide risk is not expected under the proposed strategy. This hazard can be minimized through judicious use of this tool and by increasing carcass collection and appropriate disposal. The proposed toxicant breaks down naturally in the environment and so the risk will be temporary and in the timeframe of weeks and months but not years. 
	The shrubby vegetation on the flat part of Destruction is slowly encroaching and covering open areas. Cutting transects will disturb this vegetation and create more open space, but we expect the transects will be filled in with vegetation within a few years of the project being completed. The creation of transects is not expected to increase the chance of erosion and clearing of vegetation along slopes and edges of the top of the island is expected to be minimal. Clearing of shrubby cover may increase grass
	The removal of rabbits will release pressure on native and non-native plants, and both will likely respond rapidly. This release could result in habitat changes that are detrimental to some native plant and animal species. Overall, when combined with planned active revegetation efforts, we believe it is unlikely to create conditions that are less favorable overall than the current state with ongoing rabbit impacts. 
	 
	11.5. Capacity and resources needed 
	A variety of skills will be needed to see the project to completion. This includes a mix of technical skills, soft skills, and leadership skills. Regarding technical eradication capacity, it will be important to build a team with skills in detecting and removing rabbits, the dedication to work in difficult conditions until the last rabbit is removed, and the ability to make appropriate decisions so as not to endanger human safety, cause unacceptable environmental impacts, or educate rabbits. From a manageme
	and leadership perspective, the team needs to be well supported so that they can maintain morale, work efficiently, and have what they need to succeed. 
	Technical experts exist, but there is not a great number of people with the entire specialized skill set. An ideal team may not be readily available so it may take time to build the team needed for the work. It is likely the team will include people with various experience levels in different skills, so it is important to plan for time to train and build skills before implementing them on island. This may include things such as time practicing at the gun range, hunting, and trapping rabbits elsewhere, and p
	The table below shows the skills required for this project, including skills related to enabling conditions. A list of physical materials identified as needed for the project are included as Appendix 1.  
	Table 13 Key skills needed for the project 
	KEY SKILL 
	KEY SKILL 
	KEY SKILL 
	KEY SKILL 

	PURPOSE 
	PURPOSE 

	METHOD TO OBTAIN SKILLS 
	METHOD TO OBTAIN SKILLS 


	Eradication project management 
	Eradication project management 
	Eradication project management 

	Finalize operational planning and coordinate project activities and decisions 
	Finalize operational planning and coordinate project activities and decisions 

	Assign experienced project manager to lead the effort 
	Assign experienced project manager to lead the effort 


	Compliance and permitting 
	Compliance and permitting 
	Compliance and permitting 

	Complete necessary compliance and permitting 
	Complete necessary compliance and permitting 

	Identify and work with supporting partners, contract as necessary 
	Identify and work with supporting partners, contract as necessary 


	Stakeholder engagement 
	Stakeholder engagement 
	Stakeholder engagement 

	Engage key stakeholders to understand interests, build support, and reduce probability of opposition 
	Engage key stakeholders to understand interests, build support, and reduce probability of opposition 

	Identify and work with supporting partners 
	Identify and work with supporting partners 


	Hunting/shooting 
	Hunting/shooting 
	Hunting/shooting 

	Technical eradication skill 
	Technical eradication skill 

	Build team with experience, build capacity through training where needed 
	Build team with experience, build capacity through training where needed 


	Trapping 
	Trapping 
	Trapping 

	Technical eradication skill 
	Technical eradication skill 

	Build team with experience, build capacity through training where needed 
	Build team with experience, build capacity through training where needed 


	Pesticide application 
	Pesticide application 
	Pesticide application 

	Technical eradication skill 
	Technical eradication skill 

	Build team with experience, build capacity where needed, obtain pesticide applicator license 
	Build team with experience, build capacity where needed, obtain pesticide applicator license 


	Qualified boat operator 
	Qualified boat operator 
	Qualified boat operator 

	Island access 
	Island access 

	Charter, agency training, or USCG short course 
	Charter, agency training, or USCG short course 


	Vegetation thinning  
	Vegetation thinning  
	Vegetation thinning  

	Access/hunting transects 
	Access/hunting transects 

	Contract 
	Contract 


	Dog handling 
	Dog handling 
	Dog handling 

	Detection 
	Detection 

	Contract 
	Contract 


	Drone pilot 
	Drone pilot 
	Drone pilot 

	Monitoring for rabbits 
	Monitoring for rabbits 

	Training, obtain commercial drone license 
	Training, obtain commercial drone license 


	Thermal camera monitoring 
	Thermal camera monitoring 
	Thermal camera monitoring 

	Monitoring for rabbits 
	Monitoring for rabbits 

	Training, outsource technical/ AI components 
	Training, outsource technical/ AI components 



	Field camp management 
	Field camp management 
	Field camp management 
	Field camp management 

	Maintain field camp and support eradication team 
	Maintain field camp and support eradication team 

	Build team with capacity 
	Build team with capacity 
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	 CONCLUSION
	 

	It is feasible to remove rabbits completely and permanently from Destruction Island, assuming the methods outlined here are permitted and necessary resources can be obtained. This project will require proper planning, a dedicated team, and sufficient resources to maximize the probability of success. 
	The determination of “feasible” is made assuming multiple enabling conditions will be in place before the removal of rabbits begins. This includes full legal compliance for intended strategies, appropriate support and sign off from key stakeholders, preparation of the island, sourcing of materials, logistical solutions, and securing staff with the necessary skills. Funding must be secured to create these enabling conditions and support on-island activities through completion. 
	Multiple detection and removal tools must be available so that every individual rabbit is put at risk of removal. The project will require adaptive management to respond to project challenges in the circumstances in which they occur and to allow methods to be applied in the most appropriate manner.  
	 The benefits of removing invasive rabbits will outweigh the financial costs and any short-term negative impacts. Having appropriate biosecurity measures in place before, during, and after the project will protect the investment and permit Destruction Island to serve as important habitat for valuable species for years to come. 
	Table 14 Key issues identified to-date 
	Issue 
	Issue 
	Issue 
	Issue 

	Recommendation 
	Recommendation 


	Adaptive management 
	Adaptive management 
	Adaptive management 

	Establish project management team consisting of project staff and key partner representatives. Agree on decision making process in advance. 
	Establish project management team consisting of project staff and key partner representatives. Agree on decision making process in advance. 


	Drone use 
	Drone use 
	Drone use 

	Monitor situation with regards to rules and process; it is likely to change in coming years. 
	Monitor situation with regards to rules and process; it is likely to change in coming years. 


	Firearms and related availability 
	Firearms and related availability 
	Firearms and related availability 

	Start process for purchasing firearms and materials at least a year before rabbit removal begins. 
	Start process for purchasing firearms and materials at least a year before rabbit removal begins. 


	Allowable trapping methods 
	Allowable trapping methods 
	Allowable trapping methods 

	Work with WDFA. 
	Work with WDFA. 


	Materials storage on Destruction 
	Materials storage on Destruction 
	Materials storage on Destruction 

	Determine process to potentially access and seek approval to use existing space (to be approved by US Coast Guard). 
	Determine process to potentially access and seek approval to use existing space (to be approved by US Coast Guard). 


	Archeological concerns 
	Archeological concerns 
	Archeological concerns 

	Consult with archeologists to identify sensitive areas or a process for identifying sensitive areas and mitigating impacts to those areas. 
	Consult with archeologists to identify sensitive areas or a process for identifying sensitive areas and mitigating impacts to those areas. 



	Biosecurity 
	Biosecurity 
	Biosecurity 
	Biosecurity 

	Establish and implement biosecurity protocol before project commences. 
	Establish and implement biosecurity protocol before project commences. 


	Social acceptance 
	Social acceptance 
	Social acceptance 

	Follow legal consultation requirements. Attempt to engage with any likely vocal opponents early and often. Aim for a lack of strong opposition instead of full support from all public groups. 
	Follow legal consultation requirements. Attempt to engage with any likely vocal opponents early and often. Aim for a lack of strong opposition instead of full support from all public groups. 


	Compliance 
	Compliance 
	Compliance 

	Continually work to identify any additional permitting needs. Complete all compliance and permitting requirements necessary to complete the work before starting rabbit removal. 
	Continually work to identify any additional permitting needs. Complete all compliance and permitting requirements necessary to complete the work before starting rabbit removal. 


	Weeds/seed bank 
	Weeds/seed bank 
	Weeds/seed bank 

	Establish process for identifying and responding to any problematic weed release. 
	Establish process for identifying and responding to any problematic weed release. 
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	14.1. Appendix 1: Cost and materials detail 
	Category 
	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	shooting 
	shooting 
	shooting 

	firearms (.300 blackout or other appropriate option) 
	firearms (.300 blackout or other appropriate option) 

	3 
	3 

	1,000 
	1,000 

	3,000 
	3,000 


	 
	 
	 

	suppressor 
	suppressor 

	3 
	3 

	900 
	900 

	2,700 
	2,700 


	 
	 
	 

	scope/optics 
	scope/optics 

	3 
	3 

	300 
	300 

	900 
	900 


	 
	 
	 

	Thermal optics, rifle mounted 
	Thermal optics, rifle mounted 

	3 
	3 

	5,000 
	5,000 

	15,000 
	15,000 


	 
	 
	 

	straps and other accessories for firearms 
	straps and other accessories for firearms 

	3 
	3 

	300 
	300 

	900 
	900 


	 
	 
	 

	ammunition 
	ammunition 

	300 
	300 

	2 
	2 

	600 
	600 


	 
	 
	 

	cleaning and maintenance supplies 
	cleaning and maintenance supplies 

	1 
	1 

	100 
	100 

	100 
	100 


	 
	 
	 

	free standing tree stand/platforms to shoot from 
	free standing tree stand/platforms to shoot from 

	2 
	2 

	425 
	425 

	850 
	850 


	 
	 
	 

	spotlights 
	spotlights 

	3 
	3 

	100 
	100 

	300 
	300 


	 
	 
	 

	gun cases 
	gun cases 

	3 
	3 

	250 
	250 

	750 
	750 


	 
	 
	 

	automatic feeder 
	automatic feeder 

	1 
	1 

	245 
	245 

	245 
	245 


	 
	 
	 

	purchasing/licensing/background check fees 
	purchasing/licensing/background check fees 

	1 
	1 

	1,000 
	1,000 

	1,000 
	1,000 


	 
	 
	 

	dry bags (big enough for guns) 
	dry bags (big enough for guns) 

	3 
	3 

	100 
	100 

	300 
	300 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	Subtotal: 
	Subtotal: 

	26,645 
	26,645 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	trapping 
	trapping 
	trapping 

	leg hold 
	leg hold 

	24 
	24 

	13 
	13 

	312 
	312 


	 
	 
	 

	snare 
	snare 

	72 
	72 

	2 
	2 

	126 
	126 


	 
	 
	 

	conibear 
	conibear 

	24 
	24 

	11 
	11 

	264 
	264 


	 
	 
	 

	cage traps 
	cage traps 

	6 
	6 

	60 
	60 

	360 
	360 


	 
	 
	 

	Misc. trap supplies (tools, cables, anchors, ferrules, etc) 
	Misc. trap supplies (tools, cables, anchors, ferrules, etc) 

	1 
	1 

	2,000 
	2,000 

	2,000 
	2,000 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	subtotal 
	subtotal 

	3,062 
	3,062 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	field gear 
	field gear 
	field gear 

	boots 
	boots 

	7 
	7 

	200 
	200 

	1,400 
	1,400 


	 
	 
	 

	raingear 
	raingear 

	4 
	4 

	300 
	300 

	1,200 
	1,200 


	 
	 
	 

	backpacks 
	backpacks 

	3 
	3 

	150 
	150 

	450 
	450 


	 
	 
	 

	head lamps 
	head lamps 

	4 
	4 

	50 
	50 

	200 
	200 


	 
	 
	 

	first aid 
	first aid 

	1 
	1 

	200 
	200 

	200 
	200 


	 
	 
	 

	radios 
	radios 

	4 
	4 

	200 
	200 

	800 
	800 


	 
	 
	 

	waders 
	waders 

	3 
	3 

	100 
	100 

	300 
	300 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	subtotal 
	subtotal 

	4,550 
	4,550 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	camping 
	camping 
	camping 

	tents (4 season) 
	tents (4 season) 

	4 
	4 

	500 
	500 

	2,000 
	2,000 



	 
	 
	 
	 

	large sturdy tent (field kitchen, workspace) 
	large sturdy tent (field kitchen, workspace) 

	1 
	1 

	5,000 
	5,000 

	5,000 
	5,000 


	 
	 
	 

	stoves 
	stoves 

	1 
	1 

	150 
	150 

	150 
	150 


	 
	 
	 

	stove fuel canister 
	stove fuel canister 

	4 
	4 

	40 
	40 

	160 
	160 


	 
	 
	 

	food storage (extra for misc.) 
	food storage (extra for misc.) 

	10 
	10 

	13 
	13 

	130 
	130 


	 
	 
	 

	generator 
	generator 

	1 
	1 

	1,100 
	1,100 

	1,100 
	1,100 


	 
	 
	 

	sleeping bag 
	sleeping bag 

	4 
	4 

	200 
	200 

	800 
	800 


	 
	 
	 

	sleeping bag liner 
	sleeping bag liner 

	8 
	8 

	50 
	50 

	400 
	400 


	 
	 
	 

	sleeping pad 
	sleeping pad 

	4 
	4 

	200 
	200 

	800 
	800 


	 
	 
	 

	pillows 
	pillows 

	8 
	8 

	25 
	25 

	200 
	200 


	 
	 
	 

	cookware and utensils 
	cookware and utensils 

	1 
	1 

	200 
	200 

	200 
	200 


	 
	 
	 

	dishwashing supplies 
	dishwashing supplies 

	1 
	1 

	30 
	30 

	30 
	30 


	 
	 
	 

	camp shower 
	camp shower 

	1 
	1 

	30 
	30 

	30 
	30 


	 
	 
	 

	camp toilet 
	camp toilet 

	50 
	50 

	1 
	1 

	50 
	50 


	 
	 
	 

	camp toilet consumables 
	camp toilet consumables 

	16 
	16 

	35 
	35 

	560 
	560 


	 
	 
	 

	fuel containers 
	fuel containers 

	4 
	4 

	40 
	40 

	160 
	160 


	 
	 
	 

	water containers 3.5 gallon brick (250 gal total) 
	water containers 3.5 gallon brick (250 gal total) 

	72 
	72 

	20 
	20 

	1,440 
	1,440 


	 
	 
	 

	shower/toilet tent 
	shower/toilet tent 

	80 
	80 

	2 
	2 

	160 
	160 


	 
	 
	 

	water filter 
	water filter 

	110 
	110 

	1 
	1 

	110 
	110 


	 
	 
	 

	water filter spare filters 
	water filter spare filters 

	60 
	60 

	2 
	2 

	120 
	120 


	 
	 
	 

	coolers 
	coolers 

	1 
	1 

	100 
	100 

	100 
	100 


	 
	 
	 

	Misc. camp supplies 
	Misc. camp supplies 

	1 
	1 

	500 
	500 

	500 
	500 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	subtotal 
	subtotal 

	14,200 
	14,200 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	island prep 
	island prep 
	island prep 

	wood for stairs/ramps, etc 
	wood for stairs/ramps, etc 

	1 
	1 

	500 
	500 

	500 
	500 


	 
	 
	 

	Hand tools for working with lumber 
	Hand tools for working with lumber 

	1 
	1 

	500 
	500 

	500 
	500 


	 
	 
	 

	machetes/brush cutters 
	machetes/brush cutters 

	5 
	5 

	40 
	40 

	200 
	200 


	 
	 
	 

	motorized brush cutter (brush cutter, string mower, saw, etc) 
	motorized brush cutter (brush cutter, string mower, saw, etc) 

	3 
	3 

	300 
	300 

	900 
	900 


	 
	 
	 

	woodchipper 
	woodchipper 

	1 
	1 

	1,200 
	1,200 

	1,200 
	1,200 


	 
	 
	 

	Motorized equipment maintenance/spare parts 
	Motorized equipment maintenance/spare parts 

	1 
	1 

	500 
	500 

	500 
	500 


	 
	 
	 

	transect cutting PPE 
	transect cutting PPE 

	4 
	4 

	150 
	150 

	600 
	600 


	 
	 
	 

	Equipment fuel (gallons) 
	Equipment fuel (gallons) 

	50 
	50 

	4 
	4 

	200 
	200 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	subtotal 
	subtotal 

	4,600 
	4,600 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	small boat 
	small boat 
	small boat 

	small inflatable boat (10' air bottom) 
	small inflatable boat (10' air bottom) 

	1 
	1 

	2,000 
	2,000 

	2,000 
	2,000 


	 
	 
	 

	motor for inflatable (6-9 hp) 
	motor for inflatable (6-9 hp) 

	1 
	1 

	2,000 
	2,000 

	2,000 
	2,000 


	 
	 
	 

	PFDS/survival suit 
	PFDS/survival suit 

	3 
	3 

	425 
	425 

	1,275 
	1,275 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	subtotal 
	subtotal 

	5,275 
	5,275 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 



	Category 
	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	fieldwork 
	fieldwork 
	fieldwork 

	small boat fuel (gallons) 
	small boat fuel (gallons) 

	50 
	50 

	4 
	4 

	200 
	200 


	consumables 
	consumables 
	consumables 

	generator fuel (gallons) 
	generator fuel (gallons) 

	50 
	50 

	4 
	4 

	200 
	200 


	 
	 
	 

	cooking fuel 
	cooking fuel 

	75 
	75 

	4 
	4 

	300 
	300 


	 
	 
	 

	batteries (for camera traps) 
	batteries (for camera traps) 

	150 
	150 

	3 
	3 

	375 
	375 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	subtotal 
	subtotal 

	1,075 
	1,075 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	Category 
	Category 
	Category 

	Item 
	Item 

	Qty 
	Qty 

	cost per unit 
	cost per unit 

	Total cost 
	Total cost 


	monitoring 
	monitoring 
	monitoring 

	thermal drone (NDAA approved/blue list) 
	thermal drone (NDAA approved/blue list) 

	1 
	1 

	16,300 
	16,300 

	16,300 
	16,300 


	 
	 
	 

	thermal cameras 
	thermal cameras 

	3 
	3 

	2,270 
	2,270 

	6,810 
	6,810 


	 
	 
	 

	Thermal camera cell data ($50 per unit per month) 
	Thermal camera cell data ($50 per unit per month) 

	72 
	72 

	50 
	50 

	3,600 
	3,600 


	 
	 
	 

	Thermal camera AI processing 
	Thermal camera AI processing 

	6 
	6 

	80 
	80 

	480 
	480 


	 
	 
	 

	spare battery 
	spare battery 

	3 
	3 

	250 
	250 

	750 
	750 


	 
	 
	 

	solar kit 
	solar kit 

	3 
	3 

	985 
	985 

	2,955 
	2,955 


	 
	 
	 

	regular cameras 
	regular cameras 

	5 
	5 

	250 
	250 

	1,250 
	1,250 


	 
	 
	 

	GPS/GPS enabled tablet 
	GPS/GPS enabled tablet 

	4 
	4 

	400 
	400 

	1,600 
	1,600 


	 
	 
	 

	data management subscription 
	data management subscription 

	1 
	1 

	1,000 
	1,000 

	1,000 
	1,000 


	 
	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	  
	  
	  

	  
	  

	  
	  

	subtotal 
	subtotal 

	34,745 
	34,745 


	  
	  
	  

	  
	  

	  
	  

	  
	  

	  
	  


	  
	  
	  

	  
	  

	  
	  

	total supplies 
	total supplies 

	94,152 
	94,152 



	 
	14.2. Appendix 2: Additional options considered but not recommended 
	14.2.1. Biocontrol via introduced virus 
	14.2.1.1. Rabbit Hemorrhagic Disease 
	Rabbit Hemorrhagic Disease (RHD also RHDV) is the most common viral control method currently in use to reduce rabbit populations on islands. There are two primary variants of the disease called RHD1 and RHD2. Both are highly contagious, but RHD2 appears less lethal. Records of past eradications are not clear but due to increased lethality and the relative recent emergence of RHD2, we assume past eradications have used the RHD1 variant.  
	RHD causes sudden death that may be preceded by lethargy, fever, and bleeding from the orifices (Goddard Veterinary Group 2017). The virus is highly contagious and studies looking at environmental persistence have concluded it can survive on exposed materials for less than a month but can survive for up to three months on carcasses in the field (Henning et al. 2005). RHD is believed to be frequently transported by animals, including birds, that get virus on their feet or bodies.  
	Used appropriately, RHD can be highly effective and cost efficient. On Macquarie Island, the disease was introduced via carrots containing the virus and achieved 80-90% knockdown in the rabbit population in a matter of weeks (Parks and Wildlife Service 2014). This example changed common perceptions amongst eradication practitioners that RHD was only effective in more arid conditions (Murphy et al. 2010). 
	The intentional introduction of RHV for the control of rabbits is not currently legal in the United States. The avenue to make this legal would be to pursue registration as a biopesticide with the EPA. Registration and management of pesticides is defined by the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA). RHV would need to be registered as a microbial pesticide (US EPA 2013). This would be a registration under Section 3 which is used for all pesticides but there are special considerations for
	It may be possible to obtain a one-year emergency exemption for an eradication project. This would occur under Section 18 of FIFRA and would require less data and review but would be more specific and short-term. 
	Although RHD could be highly effective at knocking down the rabbit population on Destruction Island, we do not believe the benefits would warrant the additional effort, costs, and risks. The process to register the virus as a biopesticide would likely be lengthy and costly, and approval would not be guaranteed. The release of a virus of any kind is likely to be more sensitive to the public, particularly in light of the COVID-19 pandemic. The RHD2 variant of the virus has been recorded in Washington and ther
	challenges and concern. The risk of the disease spreading from Destruction to the mainland would mean additional mitigation measures would need to be put in place.  
	We have found nothing to indicate the use of RHD would not be feasible if there was a clear reason this was the most appropriate approach. Complete eradication via the virus would not be expected, so most or all of the impacts from the preferred method below would still be incurred. RHD would be a viable option if Destruction were larger, more remote, and/or there were large areas that were difficult to access. Pursuing RHD is not likely to offer a sufficient return on investment when compared to using hunt
	14.2.1.2. Myxomatosis 
	Myxomatosis is caused by the myxoma virus, a pox-type virus, and infects multiple rabbit species, but is particularly lethal to European rabbits. Multiple variants exist and all are spread through parasitic invertebrates, particularly fleas, but also mosquitoes. Infected individuals experience significant suffering before death.  
	 The disease spread across Australia after escaping field trials and was intentionally introduced to France around the same time, in both cases the impact to rabbit population (invasive in Australia but native in France) was drastic in the short-term, causing in excess of 99% mortality (ScienceDirect n.d.). As early as the 1960’s there were reports of the virus’ efficacy declining due to selective pressures befitting rabbits with natural immunity (Gooding 1966). The virus is now present worldwide, including
	Myxomatosis was an available option before RHD. It appears RHD is largely replacing myxomatosis for conservation purposes, but both could still be used to reduce populations on an island. When used in island eradication projects, fleas were often introduced a year in advance of the operation. Myxomatosis was released prior to RHD in some eradication projects such as Cabbage Island, but there does not seem to be a specific strategic reason to do so (Murphy et al. 2010). One possibility is that RHV was largel
	The intentional use of myxomatosis is not currently legal in the US and registration would follow the same requirements as RHD. However, the process might be more difficult if use of the disease also requires the release of fleas. The possibility of spreading by mosquitoes would be a concern for limiting the virus to Destruction. 
	Similar to RHD, the use of myxomatosis would not offer a sufficient return on investment for Destruction Island and so is not recommended. It appears RHD would be a more appropriate choice if a biopesticide registration was sought, but a more thorough evaluation would be necessary. 
	14.2.2. Pesticides (as primary removal tool) 
	A variety of toxicants have been used to control pest rabbits worldwide. Acute poisons such as 1080, cyanide, strychnine, etc. were used in 11 successful eradication campaigns (DIISE 2018). Fumigants 
	such as phosphine gas are used to control rabbits in their warrens and burrows, but Island Conservation staff found this method challenging on islands in Chile due to the need to control air flow and potential non-target risks. Fumigants can have value at lower population densities but would not be effective as a primary removal method. 
	The most used toxicant for rabbit eradication projects is cereal baits containing brodifacoum, a second generation anti-coagulant. Brodifacoum was the primary toxicant used in half of projects that reported pesticides as the primary removal method (DIISE 2018). Brodifacoum acts by disrupting the clotting factor in the blood and is effective in part because there is a delay between consuming bait and symptoms appearing making it more likely a lethal dose will be consumed by target animals.  
	Brodifacoum is toxic to all vertebrate species (although toxicity varies by taxon), so risks of direct consumption by non-target consumers must be managed and accepted. The toxicant persists in the bodies of animals that consume it, especially in the liver, so secondary poisoning is a concern. Both of these risks can be managed by the timing of application and/or captive holding of high-risk species, but that work is often expensive and requires significant preparation including captive holding trials. Brod
	No toxicants are currently registered for the control of rabbits in the US. However, there are products registered for use in conservation projects on islands. Brodifacoum-25D Conservation is registered to eradicate rats and mice from islands in the US and was used to eradicate rabbits from Chañaral and Choros Islands in Chile. Conservation products containing the first generation anti-coagulant Diphacinone are registered in the US, but there is no record of this toxicant being used in rabbit eradication pr
	We have found nothing to indicate the use of a pesticide as a primary removal method would not be feasible if there was a clear indication that this was the most appropriate strategy. Staff would nevertheless need to be prepared to use hunting and trapping to remove the final individuals, and so would need to be fully prepared for this approach. This need to prepare for follow up hunting reduces the potential cost-benefits of a strategy that places greater emphasis on pesticides. The need for additional mon
	14.2.3.  Other methods 
	Warren ripping is the act of collapsing or destroying rabbit warrens on a large scale. This is often done with heavy equipment but could be done by hand on a smaller scale. This method would not be applicable on Destruction for multiple reasons including difficulties getting equipment on the island and using it near the edges could cause massive erosion. Most importantly, destroying rabbit burrows would also mean destroying seabird nesting burrows. However, we recommend reserving the right to dig out or col
	14.2.4. References  
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	14.3. Appendix 3: Section 18 pesticide label checklist 
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	14.4. Appendix 4: Biosecurity check list 
	Destruction Project Biosecurity Checklist 
	Destruction Project Biosecurity Checklist 
	Destruction Project Biosecurity Checklist 
	Destruction Project Biosecurity Checklist 


	Name of Biosecurity Officer: 
	Name of Biosecurity Officer: 
	Name of Biosecurity Officer: 


	Number of Visitors: 
	Number of Visitors: 
	Number of Visitors: 


	Date of Departure: 
	Date of Departure: 
	Date of Departure: 


	Date of Return: 
	Date of Return: 
	Date of Return: 


	Task 
	Task 
	Task 

	Completed? 
	Completed? 


	Have I given clear verbal biosecurity instructions to all trip members? 
	Have I given clear verbal biosecurity instructions to all trip members? 
	Have I given clear verbal biosecurity instructions to all trip members? 

	Yes/No 
	Yes/No 


	Have I checked they have understood these instructions? 
	Have I checked they have understood these instructions? 
	Have I checked they have understood these instructions? 

	Yes/No 
	Yes/No 


	Have all stores and supplies been packed in appropriate rodent and pest proof packaging? 
	Have all stores and supplies been packed in appropriate rodent and pest proof packaging? 
	Have all stores and supplies been packed in appropriate rodent and pest proof packaging? 

	Yes/No 
	Yes/No 


	Itemize gear too bulky/awkward to fit into rodent-proof containers here. Check these immediately prior to departure. 
	Itemize gear too bulky/awkward to fit into rodent-proof containers here. Check these immediately prior to departure. 
	Itemize gear too bulky/awkward to fit into rodent-proof containers here. Check these immediately prior to departure. 
	 


	Has everything been stored in sealed containers or re-checked immediately prior to departure? (Remember the ‘extras’ like boats, radios, day-bags, last-minute items etc). 
	Has everything been stored in sealed containers or re-checked immediately prior to departure? (Remember the ‘extras’ like boats, radios, day-bags, last-minute items etc). 
	Has everything been stored in sealed containers or re-checked immediately prior to departure? (Remember the ‘extras’ like boats, radios, day-bags, last-minute items etc). 

	Yes/No 
	Yes/No 


	Check with every member of trip: 
	Check with every member of trip: 
	Check with every member of trip: 
	- packs kept in pest-free areas or checked and re-packed since? 
	- no food held in any unsealed bags? 
	- all fresh food items checked for presence of ants and other invertebrates? 
	- boots and other footwear dedicated clean and free of soil/seeds? 
	- packs, pockets, Velcro fasteners, socks, etc clean of weed or grass seed?  
	- no-one in party has worked in area of known invasive plant infestation recently?  

	Yes/No 
	Yes/No 


	IF THE ANSWER TO ANY OF THE ABOVE IS 'NO', THEN FURTHER ACTION IS REQUIRED! 
	IF THE ANSWER TO ANY OF THE ABOVE IS 'NO', THEN FURTHER ACTION IS REQUIRED! 
	IF THE ANSWER TO ANY OF THE ABOVE IS 'NO', THEN FURTHER ACTION IS REQUIRED! 


	What are the added risks on this trip? 
	What are the added risks on this trip? 
	What are the added risks on this trip? 
	- are we leaving/ travelling at night? 
	- are there planned stops en route where pests could enter or exit? 

	Yes/No 
	Yes/No 



	Table
	TR
	- are we taking fresh vegetables which may contain insects, soil, viable seeds, etc  
	- are we taking fresh vegetables which may contain insects, soil, viable seeds, etc  


	IF THE ANSWER IS YES TO ANY OF THESE QUESTIONS YOUR TRIP HAS EXTRA RISKS. BE AWARE! 
	IF THE ANSWER IS YES TO ANY OF THESE QUESTIONS YOUR TRIP HAS EXTRA RISKS. BE AWARE! 
	IF THE ANSWER IS YES TO ANY OF THESE QUESTIONS YOUR TRIP HAS EXTRA RISKS. BE AWARE! 


	Have I addressed these concerns by identifying ‘tailor-made’ solutions? (How do I deal with the added risk to minimise potential risk to the islands?). 
	Have I addressed these concerns by identifying ‘tailor-made’ solutions? (How do I deal with the added risk to minimise potential risk to the islands?). 
	Have I addressed these concerns by identifying ‘tailor-made’ solutions? (How do I deal with the added risk to minimise potential risk to the islands?). 

	Yes/No 
	Yes/No 


	If your answer to this is no, then your trip should not proceed until you have addressed these issues. 
	If your answer to this is no, then your trip should not proceed until you have addressed these issues. 
	If your answer to this is no, then your trip should not proceed until you have addressed these issues. 


	In Transit to Destruction: 
	In Transit to Destruction: 
	In Transit to Destruction: 
	- has the vessel been inspected for sign of rodents, invertebrates, and seeds? 

	Yes/No 
	Yes/No 


	IF ANY SIGN OF RODENT OR ANT PRESENCE IS DETECTED ON THE VESSEL WHILST EN ROUTE TO YOUR DESINTATION, STOP! 
	IF ANY SIGN OF RODENT OR ANT PRESENCE IS DETECTED ON THE VESSEL WHILST EN ROUTE TO YOUR DESINTATION, STOP! 
	IF ANY SIGN OF RODENT OR ANT PRESENCE IS DETECTED ON THE VESSEL WHILST EN ROUTE TO YOUR DESINTATION, STOP! 
	Do not land on Destruction or any other island until the problem has been identified and remedial actions implemented in consultation with XXX at XXX-XXX-XXXX 


	On Arrival at Destruction Island: 
	On Arrival at Destruction Island: 
	On Arrival at Destruction Island: 
	- Has everything been unpacked or opened up and carefully inspected in an open area? 
	- Have I instructed everyone on rules for disposal of organic rubbish? 
	- If planning to go to the other island from here, have I considered and established how to apply quarantine procedures before we leave? 
	- If on a daytrip only, have I ensured only day-bags are being taken, and that they have been checked as clean and been packed on the day of departure? 

	Yes/No 
	Yes/No 


	IF YOU HAVEN’T DONE THESE TASKS, WHY NOT?! PLEASE DO IT! 
	IF YOU HAVEN’T DONE THESE TASKS, WHY NOT?! PLEASE DO IT! 
	IF YOU HAVEN’T DONE THESE TASKS, WHY NOT?! PLEASE DO IT! 
	We cannot eliminate the risk of accidental introduction of invasive species - short of prohibiting all trips to the islands. However, we can minimise the risks. Any non-compliance with the checklist above means that you personally are putting the flora and fauna of the island at an unnecessarily increased level of risk. Please do your bit to help preserve the conservation values of these islands. 
	I certify that to the best of my knowledge and belief all of the information on this form is correct. 
	Signature:________________________________________   Date:________________ 



	 
	 




