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LESSONS LEARNED 

 

As with any project that introduces a new management technique and breaks 

ground on a new topic, there are lessons learned along the way that can serve 

future projects. The goals of this report were not only to document the process 

that this project went through, but also to provide some constructive suggestions 

for future projects so that others can learn from both what was and was not done 

correctly. The main lessons learned from this project are outlined below and 

roughly follow the sections of the report.  While it  is recommended that readers 

review most of this report in depth to put these suggestions in context of the 

project as a whole, at the very least this can serve as a guide for where to start. 

 

Compliance and budgeting 

Compliance 

With any large project, permits are an inevitable part of the process, but the 

time required to complete the compliance of projects of this size is often 

underestimated. Even with the relatively quick commencement of the permitting 

process for this project,  there were still  multiple delays that could have been 

avoided. A six-month delay could have been prevented by finalizing the EA and 

initiating the SMA permit concurrently with the resolution of the first four 

contested cases since there was no legal basis that required the EA finalization 

to wait.  Similarly, a right of entry permit could have been requested prior to 

obtaining all  other permits, but that was contingent upon obtaining those 

permits and allowed for resolution of any contested cases while final permits 

were being applied for.  And while the Section 106 consultation did not stall  the 

project, i t  came very close to preventing the construction from starting on time 

as the document was submitted sequentially, as opposed to simultaneously, to 

each reviewing party which lengthened the process substantially.  This specific 

process could have been initiated much earlier,  and given to all  reviewing 

parties simultaneously to allow time for multiple agencies to complete their 

reviews without repeated follow up. 
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Future projects should initiate their consultations and compliance 

paperwork well in advance of their anticipated construction date. Completing 

the compliance documents took longer and required more work than obtaining 

funding, and while most projects will  l ikely not have as heavy a permitting 

burden as this project did, starting compliance paperwork while searching for 

funding would help to avoid some of the issues that this project ran into. 

 While much of this report has focused on what could be improved, there 

are many things about this project that were done correctly. With the 

compliance documentation, immediate preparation of the EA was very 

appropriate. While it  took a significant amount of time to finalize the EA, this 

document was the longest and most time consuming to produce and formed the 

foundation for applying for the remainder of the permits.  It  also served as a 

great outreach tool for those wanting more in-depth information about the 

projects. A well-written EA will serve projects well and help to organize the 

planning process. 

 

Budget 

The initial budget for this project was $350,000 provided by the USFWS that 

was to cover all  aspects of the project. As the project progressed, and it  became 

clear that additional work and thus funding for various items (such as outreach, 

biological monitoring etc.) was needed, grants were applied for from a variety 

of agencies resulting in a total funding amount of $772,595 which was more 

than double the initial estimate. Fortunately, almost all  project staff were 

involved in applying for various grants, and this proactive approach to sourcing 

out funding was what made this project possible. That being said, the project 

could have stil l  used additional funding. 

The costs outlined above do not include USFWS or DLNR staff time, and 

do not include the annual predator control contract DoFAW has with USDA-WS. 

In addition, much of the pre-construction biological monitoring was done on a 

volunteer basis from a variety of individuals at  both public and private 
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institutions. Currently, there is not funding to conduct post-predator removal 

biological monitoring, which will  be a significant cost. 

 All of these agencies contributed significant amounts of staff time 

towards the planning an execution of this project,  and the actual cost of 

implementing this project is undoubtedly much higher. Nonetheless, these 

estimates can still  serve as a rough guideline for future projects that are still  in 

the planning stages. 

 

Outreach 

The success of this project was due in large part to the public support that was 

garnered as a result of the efforts of the outreach team. This team utilized a 

variety of tools,  but the key to their (and ultimately the project’s) success was 

interacting one on one with community members on a regular basis and keeping 

everyone informed with the correct information through a variety of sources 

(brochures, websites, media etc) and for the duration of the project.  One of the 

most difficult components of this project was dealing with a very vocal,  but 

small minority who were opposed to the project and continually spread mis-

information. The outreach team was well prepared to deal with this and were 

mostly successful in providing correct information to the public. In all  projects,  

there will  always be a few individuals that do not support it ,  and at a certain 

point,  those in charge need to make a clear decision to proceed even in the face 

of opposition and just continue to work at keeping all parties informed on the 

status of the project.  

 

Construction and maintenance 

Future contracts would be well  served by providing monetary penalties for work 

extending beyond a certain cutoff point to provide incentive to the vendor to 

conduct work on time. To facilitate clear communication, future contracts 

should also include clauses that have any off-island contractor provide copies of 

plane tickets so that arrival and departure times are known, and copies of bills 
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of lading with contents clearly outlined and a shipment schedule so that it  is 

clear when materials will  arrive.  

For the construction phase of a project, establishing a clear chain of 

communication is not only critical,  but also specifying who has ultimate 

authority to dictate the work schedule. Because certain phases of construction 

were required to have both a cultural and archaeological monitor present per 

permit requirements, there were days when work was not allowed when these 

monitors could not be on-site. Unfortunately there was an incident of mis-

communication where the fence contractor did several hours of work without a 

monitor present when they had been told not to work which resulted in a written 

reprimand for both the contractor, as well as the agency under the permit 

guidelines. As a result ,  monetary penalties tied to permit violations would have 

helped to prevent some of these issues. 

Finally, while most predator proof fencing contracts will  state that they 

provide on the ground training in the maintenance and use of the fence and its 

components, having written instructions, and including a tool-kit list  as part of 

the contract deliverables would have been extremely valuable and saved 

considerable time once regular maintenance duties were taken over by the 

project staff.  This project ended up drafting its own tool kit l ist  and 

maintenance instructions (complete with pictures) so that staff that were not 

present at the time of training would still  be able to fix the fence if needed. 

 

Biological Monitoring 

Installing the permanent, geo-reference grid as described in section five was an 

extremely valuable tool that greatly facilitated both monitoring, and rodent 

removal activities and would be highly recommended for future projects. The 

amount and breadth of monitoring done on a variety of taxa was also a great 

improvement over many projects. That being said, there were a few aspects of 

this component of the project that could have been improved. 

 Specific to the botanical monitoring, performing seed predation studies on 

focal species and/or quantifying pre and post-predator removal seed predation 
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rates would have been a beneficial,  and immediate metric of measuring change. 

While the monitoring scheme chosen will document larger scale ecosystem 

shifts, it  would have been ideal to have included specific data on the predation 

aspect (seed consumption) that is thought to cause the most damage to the 

endangered plants at Ka`ena. 

For all  monitoring programs, it  is ideal to have comparisons not only pre- 

and post -predator removal comparisons from within the fenced area, but also 

outside (control) vs. inside (experimental) at the same time to determine if 

changes are part of normal environmental cycles,  or if  they can in fact be 

attributable to predator removal. While this was done for some taxa (some 

inverts and pest species), i t  was not for others, primarily as a result of a lack of 

a native species monitoring budget. Ideally, the pre and post monitoring would 

have made an excellent graduate student project, but in the absence of a grad 

student dedicated to conducting the monitoring and analyses, additional funding 

would have helped alleviate this problem. 

 Finally, as discussed above, budgeting not only for pre-construction 

monitoring, but also post-construction follow up monitoring would have greatly 

helped to complete the second phase of the project.  

 

Predator removal and biosecurity 

The predator removal and biosecurity components of this project have gone 

about as smoothly as they could have, given the obstacles faced. Due to the 

limitations in tools (bait  box application of a first generation anti-coagulent vs. 

broadcast of a more effective toxicant) and the poor timing (exceptionally high 

rain prior to gate installation), the predator removal was stil l  a success. This 

was primarily due to a small core team who were committed to going out in the 

field for an extended period to get the job done. Selecting detail-oriented staff 

who understand the differences between control and eradication is crucial,  since 

the difference between success and failure can be as small as failing to close a 

single mouse trap and allowing a single rodent territory to persist.  
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 The challenging part of conducting a predator eradication from inside a 

fenced area is that it  must be done reasonably soon after the completion of 

construction to prevent predators from breeding out of control in the protected 

area. As a result,  suggestions presented above in the compliance and 

construction sections that keep the construction timeline on target will  also 

serve the removal component well.  

 For biosecurity, the plan that was initially drafted was modified multiple 

times in the field once pest behaviors around the fence ends became known. 

While it  is crucial to have a biosecurity plan in place at the time of pest 

removal, i t  should also be expected to change over time and adapt to the specific 

conditions. The most important part of the biosecurity is to budget for at least 

weekly visits to ensure that coastal ends are continually checked for the 

presence of rodents. 

 

Project Coordination 

For projects of this size and scope, i t  is  ideal to have a dedicated individual 

acting as the coordinator to ensure that details are not overlooked and that there 

is a point person for others to contact with questions. In many cases, and 

perhaps ideally, this would be an agency staff member with the time required to 

dedicate to the project who is familiar with the site,  flora, fauna and regulatory 

framework. In this case, an outside project coordinator was contracted due to 

the large size of the project, and the limited time that involved agency staff had 

available to oversee the project’s needs. Each situation (in-house vs. contracted 

project coordinator) will  have its pluses and minuses, and what is best for future 

projects will  depend on the size of the project,  the budget and ultimate needs. In 

either situation though, project coordinators should anticipate dedicating at least 

half of their t ime to a project of this size during the months prior to, and during 

construction and predator removal. 

 

 

 



79 
 

Suitability of predator proof fencing for other sites 

While Ka`ena was an ideal site for fencing in terms of the physical landscape, 

not all  sites in Hawai`i will  be as easy to construct fences on, and several 

features of the Ka`ena fence design could have been improved upon. Peninsula-

style fences that have coastal gaps will always have significant pest incursion 

problems and agencies will  need to budget for the time required to keep pest 

animals out and possibly for future re-eradications from within this type of 

fence design. To date this has not been a large issue at Ka`ena with larger 

mammals such as mongooses, cats or dogs (<2 incursions/year of each species). 

However, it  has been a significant issue with rodents, even with a less than 2m 

gap at each end. At a minimum, a maintenance and buffer pest control program 

that includes once-weekly inspections will  need to be conducted in perpetuity in 

order to keep animals from re-invading the fenced area through the coastal gaps, 

and to conduct regular maintenance needs. For fences that completely encircle a 

site, this could likely be reduced. As a result ,  for sites where there is a greater 

than 2m gap between the fence end and low tide mark (including cliff faces), 

careful consideration should be given to whether a budget exists to manage 

those ends properly. In many cases, an enclosure may be a more logistically and 

financially feasible option. 

Another aspect that needs to be considered is the vegetation immediately 

surrounding the fence line. Predator proof fences require a 4m wide vegetation 

free corridor to ensure that pests cannot use vegetation to jump over the fence. 

In heavily forested areas this will entail substantial amounts of clearing and 

regular trimming to ensure that branches do not overhang and will require 

bringing large equipment to remote sites. Additionally, in situations where 

bodies of water (streams, ponds etc.)  are crossed, special efforts must be made 

to ensure those remain pest-proof. Areas prone to flash floods and/or that have 

stream beds with large boulders that are dry most of the year, but then 

experience heavy stream flow in a short period, will be especially challenging to 

make pest proof and avoid damage from water and moving rocks. As such, sites 

that have these properties should consider these factors during not only the 
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planning stages, but ultimately during the long term maintenance phases. 

Scofield et.  al.  (2011) provide a critical review of the effectiveness of predator 

proof fencing in New Zealand that addresses some of these issues. 

 

Summary 

This project while behind schedule and over budget,  successfully completed 

construction of Hawai`i’s first predator proof fence and removed all invasive 

mammals from the inside the fenced area. While there are many aspects of the 

project that could have been improved, the end goal was ultimately achieved 

despite some vocal (and creative) opposition. Less than one year later we are 

already starting to realize the biological benefits generated from releasing 

native species from predation pressure. While predator proof fences are 

certainly not suitable for every site,  they are a new and valuable conservation 

tool that should continue to be employed in Hawai`i for some species, as this 

may be their last hope at survival. It  is hoped that this project is the first of 

many. 
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