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PURPOSE: 
 
Act 213, SLH 2007, provided for a $650,000 appropriation for Plant, Pest, and Disease 
Control (AGR 122) to control and treat the infestation of the Varroa mite.  The proviso in 
Section 10 of ACT 213 stated: 
 
“Provided that of the general fund appropriation for plant, pest, and disease control 
(AGR 122), the sum of $650,000 or so much thereof as may be necessary for fiscal 
year 2007-2008 shall be expended to study, control, and mitigate bee mite infestation in 
the state; provided further that the department shall prepare a report that shall include 
but not be limited to the status of the bee mite infestation and steps to control and treat 
the infestation; and provided further that the department submit the report to the 
legislature no later than twenty days prior to the convening of the 2008 regular session.” 
 
This report is provided to meet the conditions of the proviso. 
 

BACKGROUND: 

Origin of varroa mite. 
 
Varroa mites (Varroa destructor) originated in southeast Asia where they are parasites 
on the asian honeybee, Apis cerana.  The mites and the asian honeybee coexist well, 
with the mite rarely causing death of honeybee colonies. 
 
In 1963, the mite jumped to hives of the european honeybee, Apis mellifera, which were 
being kept in managed bee hives by beekeepers in the area.  The mite then rapidly 
spread to the Philippines, Japan, Vietnam, and Russia through movement of bees by 
the beekeeping industry.  As Apis mellifera had not evolved with this mite, it had not 
developed resistance as had Apis cerana.  The result was massive die-offs of bee 
colonies throughout the world.  The mite has continued to spread and can now be found 
in Asia, Europe, North and South America, Africa, New Zealand, and most recently 
Hawaii.  Australia is currently the only area free of varroa mite. 

Impact of varroa mites on bees and beekeeping. 
 
Adult varroa mites are tiny 1-1.5 mm reddish-brown, crab-shaped, flattened mites.  They 
are external parasites which attack adult honeybees, larvae, and pupae.  They use their 
piercing-sucking mouthparts to feed on the haemolymph (blood) of bees.  The life cycle 
of the varroa mite is synchronized with that of the honeybee.  The female mite lays eggs 
in developing bee brood comb cells. After hatching, the developing mites feed on the 
honeybee larvae.  The pregnant adult female mites emerge from the cells along with 
their bee host and seek another cell to repeat the cycle.  The mites can only reproduce 
on honeybee brood (larvae and pupae) and not on other species of insects.  Severe 
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infestations of the mite will cause malformed adult bees, decline of bee colonies, and if 
not treated, eventual death of the colony.  The mites disperse from hive to hive by 
hitchiking on adult honeybees and in this way can infest mite-free hives.  Although 
varroa mites have been seen on other insects, this occurs only after these insects have 
visited flowers that were recently visited by an infested honeybee.  The mites can only 
survive for about 5 days when not in contact with honeybees.   
 
 

 
Figure 1. Varroa mite on adult honeybee. 

 
The mite’s negative effect on honeybees comes about either by feeding on the 
haemolymph of the adult or by feeding on the bee brood in the cells.  The direct effect 
from blood feeding on adults due to loss of blood appears minimal but has the potential 
to vector virus diseases which could be more serious.  The effect of mite feeding on the 
brood has been shown to cause decreased body weight of bees, deformed wings, 
smaller royal jelly-producing glands, reduced lifespan of adult bees, and the introduction 
of pathogenic viruses.  According to the Ministry of Agriculture and Forestry in New 
Zealand, their experiences, in general, show that the effects on individual bees can 
result in a rapid reduction in the number of adult bees in a colony, abnormal brood, and 
hive abandonment by the bees.  The final outcome, unless a treatment is used to 
reduce mite populations, is usually colony death.  However, when mite populations are 
monitored and treated properly, pollination and honey production are rarely affected.   
 
Varroa mite populations can gradually increase in a bee colony throughout the year 
without causing any noticeable effects.  Studies in Russia, the mainland US, and 
Canada have shown that honey production is not significantly different among colonies 
with different levels of mite densities ranging from 7-33%.  However, after honey 
production, beekeepers that did not treat their hives for mites experienced greater 
losses of hives through the winter than those that did treat for mites.  The greatest 
recent losses occurred during the 1995-1996 winter, which was exceptionally long.  
Beekeepers that did not treat their hives for mites lost between 30-50% more hives than 
those that did treat. 
 
There has been little research on the effects of the mite on pollination.  There is no 
doubt that feral (wild) hives have decreased in areas after the mite has become 



5 

established but the numbers vary.  It is estimated that up to 90% of the feral colonies 
died off in southern Florida and about 75% in California.  However, the mite has not 
eliminated feral bees in areas it has invaded and the number of feral colonies has 
begun to increase in some areas after the initial decline.  In areas that rely on managed 
honeybee colonies for pollination, the impact of the mite has been minimal due to the 
effective control of the mite by the beekeepers, although at an increased cost to the 
beekeepers.  We don’t know of any research on the impact of the loss of feral bee 
populations in areas that rely on feral bees for pollination but expect that the impact 
could be significant. 
 

Varroa in Hawaii. 
 
Varroa mites were first found in Hawaii in April 2007 in a beekeeper’s managed hives in 
Makiki, Oahu.  To this day, we do not know how the mites arrived into the State.  The 
Hawaii Department of Agriculture’s Plant Pest Control Branch (PPC) responded to the 
sighting by working with the beekeeper to destroy the infested hives.  Concurrently, 
PPC initiated delimiting surveys (i.e., surveys designed to determine distribution of a 
pest) throughout Oahu which were expanded over the following weeks to the islands of 
Hawaii, Maui, Molokai, Lanai and Kauai.  The purpose of these surveys was to 
determine the extent of the varroa mite infestation in the State.  These surveys included 
the collection of data on mite distribution, rates of infestation, backtracking to determine 
origin of the infested hives, and forward tracing to determine where infested hives were 
moved to.  All feral hives that were found infested with mites were destroyed.  HDOA 
recommended to beekeepers that they destroy their infested hives.  Not all did and 
HDOA worked with those beekeepers to control the mite infestation.   
 

   
    Figure 2.  HDOA surveys managed hives.       Figure 3.  Surveys of feral hives 
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These surveys continued over the following months and demonstrated that the mite was 
restricted to the island of Oahu.  No varroa mites have been found on any other islands.   
 
The surveys also showed that at the time of the first find in April 2007, the mite was 
already widely distributed throughout Oahu including in feral bee hives.  These survey 
results demonstrated that the mite had already been on Oahu for at least a year and 
likely longer.  Due to its wide distribution throughout the island and its prevalence in the 
majority of sampled feral hives, it was apparent that eradication was not a viable option.  
Eradication of the mite would require the destruction of every managed and feral 
honeybee hive on Oahu.  The survival of one feral hive, inadvertently missed in an 
eradication program, would allow for the survival and eventual spread of mites 
throughout the island as that missed colony split off and spread to form new colonies.  
There are no tools or techniques available for the removal of the thousands of feral bee 
hives in the Koolau and Waianae mountains that would not also have a catastrophic 
effect on native insects and other biota.  An effective tool such as poison baiting would 
kill honeybee hives as the foraging bees bring the poisoned bait back to the hive, 
however, other native insects would also be attracted to the bait as well as to the tainted 
honey and dead bees in the killed colonies. 
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The impacts that varroa mites will have in Hawaii are unknown.  The Hawaii Department 
of Agriculture (HDOA) conducted a preliminary assessment on the potential impacts of 
the mite on agriculture production (Attachment 1).  The results were that crops known 
to depend on bee pollination had a farm gate value of $30.6 million and that the total 
loss of bee pollination could reduce this to $15-20 million.  Statewide, the farm gate 
value of $126.3 million for bee dependent crops could be reduced to $64-84 million.  
Again, this is if all pollination by bees were eliminated, which is an unlikely scenario 
since bees have not been eradicated by mites anywhere in the world.  The reality is that 
the farm gate value would be reduced for those farmers that rely on feral bees for 
pollination but not for farmers that manage bees or pay for pollination services.  Mite 
infestations in these managed bees could be controlled to allow for pollination of the 
crops.  This economic assessment was very preliminary and HDOA is currently 
developing a more in-depth economic analysis. 
 
The majority of Oahu beekeepers are hobbyists, a few produce honey for sale, and a 
couple provide pollination services to farmers.  It is estimated that there are anywhere 
from 600 to 1,000 managed hives on Oahu.  The exact number is not known because 
beekeepers are not regulated in Hawaii and there is no organization that formally 
represents every active beekeeper in the state.  Managed hives on Oahu are spread 
throughout the island and are managed by many different beekeepers.  Most are 
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hobbyists and do not associate with other beekeepers or beekeeping associations.  
There are fewer hives on the other islands compared to Oahu, the exception being the 
Big Island.  The heart of Hawaii’s beekeeping industry is in Kona where some 
beekeepers have up to 3,800 hives for honey production.  Four other Big Island 
beekeepers have thousands of hives each and are major suppliers of queen bees for 
the rest of the state, the mainland, and internationally.  The establishment of the mite on 
the Big Island would cause economic hardship for most of the beekeepers, in particular 
for the queen producers and organic honey producers.  The exact figure for the value of 
the Kona queen bee industry is not known but it is estimated to be a multimillion dollar 
business which has created many jobs in the region.  The impact of the mite on the 
queen bee industry could be devastating causing some queen producers to go out of 
business.   

OBJECTIVES: 
 
HDOA has developed a strategy to address the mite infestation in the State with the 
goal of preventing the mite from moving off of Oahu and from becoming established on 
other islands.  A draft of this strategy was presented to the 2007 Legislature as part of a 
budget breakdown (Attachment 2).  This was revised and presented as a draft plan to 
beekeepers in June 2007 (Attachment 3).  The objectives of this plan are to: 
 
 1.  Contain the mite on Oahu 
 2.  Reduce mite populations on Oahu 
 3.  Detect and respond to infestations on mite-free islands. 
 

Containment on Oahu 
 
Containment of the mite on Oahu is being accomplished through quarantine action, port 
buffer zones, and monitoring and detection surveys. 

Quarantine:  
At the time of the discovery of varroa mites on Oahu in April 2007, it was illegal to bring 
into the State any live or dead honeybees or used bee equipment that was not certified 
by the department to be free of pests.  However, there were no laws in place to prevent 
the movement of bees or bee equipment from one island to another or throughout an 
island.  It was apparent that such a law was needed to help prevent the movement of 
mites from Oahu to uninfested areas in the State.  On August 28, 2007, HDOA 
established an interim rule, valid for one year, which prohibits the intrastate movement 
of any live or dead honeybees and used bee equipment from Oahu or any island or 
island area infested with varroa mite (Attachment 4).  Violation of the rule will result in a 
misdemeanor with a fine of $100 to $10,000 per violation.  A second violation will result 
in a fine between $500 and $25,000.  The interim rule is valid for one year which will 
allow time for HDOA to establish a permanent rule.  The rule is enforced by the Plant 
Quarantine Branch (PQ) within HDOA through inspections at ports.  In addition, PPC 
has informed all known beekeepers in the State of the rule. 
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Bee-free Buffer Zones at Ports 

HDOA has established bee-free buffer zones around all air and sea ports on Oahu.  
USDA Plant Protection and Quarantine personnel are assisting us in setting up and 
maintaining these buffer zones.  The purpose of the buffer zones is to reduce the risk 
that individual honeybees or bee swarms will enter aircraft or ships and be transported 
to other islands.  We are currently creating a one-mile buffer by eliminating all 
honeybees in the buffer zone and intend to expand this to a three-mile buffer.  This is 
being accomplished through the removal or destruction of all feral bee hives, relocation 
of all managed hives, and outreach and education of port authorities and workers. 
 
Removal or destruction of feral hives first requires finding the hives.  They can occur in 
buildings, under eaves, in hollows of trees, and many other hidden locations.  The hives 
are currently being found through visual surveys in the area, placement of swarm traps, 
and by reports of hives and swarms from port authorities, port workers, and the public 
through the pest hotline.  Upon identification of a feral hive location, staff will collect 
samples for laboratory testing and, if possible, remove the hive.  The colonies are tested 
for the presence of varroa mite, tracheal mite, tropilaelaps mite, Nosema disease, 
africanization (aka killer bees), and any other bee pests.  Hives that are free of these 
pests are kept by PPC for research purposes or made available to beekeepers.  All 
hives with any of these pests are destroyed.  The goal is to have no honeybees present 
in the buffer zone. 
 

 
Figure 4.  Removal of feral colony in hollow tree 

 
 
As it is extremely difficult and inefficient to find all feral hives by visual surveys, PPC has 
been experimenting with toxic baits which can be placed in an area to kill all hives.  
Using this method, we would not need to know the location of the hives as the bees will 
bring the poison back to the colony.  These baits are composed of an attractant and a 
toxin which are consumed by foraging bees and brought back to the colony and fed to 
the other worker bees, larvae, and queen.  An effective toxicant cannot have any 
repellant effects to the foraging bees and needs to be fairly slow acting so that it will not 
kill the honeybee before the bee has had time to pass the toxin on to other bees.  We 
are currently researching the best delivery methods and toxicants to use to get the most 
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effective results.  We will also be monitoring any secondary effects that the baits may 
have on non-target insects which may be attracted to the bait or to the dead bees or 
honey in the dead hive.  This may not be as important around port areas but will be 
critical in areas where native insects and arthropods are present. 
 
In addition to the above methods, swarm traps are also being placed in these buffer 
zones to catch any swarms that move into the area or colonies in the area that are 
moving or splitting.  The swarm traps are composed of a bucket or box with an 
attractant inside.  We are using synthetic Nasonov gland pheromone as an attractant.  
Worker bees produce Nasonov pheromone as an assembly pheromone.  We check 
these traps on a periodic basis to see if any honeybee swarms have taken up residence 
in the trap.  All captured colonies are removed from the buffer zone, brought back to the 
lab, frozen, and tested for varroa and other pests. 
 

 
Figure 5.  Placement of swarm trap. 

Data from all honeybee colonies removed from the buffer zones is entered into the PPC 
survey database. 
 

Oahu Surveys 
 
Surveys are being conducted on Oahu to determine the distribution and density of 
varroa mites throughout the island and to detect any new pests that are not known to 
occur on Oahu or in Hawaii.  These surveys are being carried out by PPC staff and by 
beekeepers.  Anyone who calls PPC or the Pest Hotline is given a list of beekeepers 
that are working with PPC on this survey.  The caller can then call the beekeeper of 
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their choice to remove the bees from their property.  The beekeepers on the list have 
agreed to collect samples of bees and brood comb, following PPC’s protocol, and to 
submit the sample to PPC where they will be analyzed in the laboratory.  The data are 
also entered in the survey database.  PPC responds to calls on public property or if no 
beekeepers are available to respond.   
 
There are a number of other honeybee pests that are not known to be in Hawaii that 
these surveys are also testing for, besides varroa mites.  Some of these pests are just 
as damaging or more serious pests to honeybee colonies than the varroa mite.  These 
include tropilaelaps mites (Tropilaelaps clareae), tracheal mites (Acarapis woodi), small 
hive beetle (Aethina tumida), and africanized honeybees.  The trapping and survey 
methods are the same for all of these but differences occur in the laboratory procedures 
to process the survey samples.  The tropilaelaps mite is an external feeder on 
honeybees.  Tracheal mites are internal feeder and occur in the trachael tubes (ie. 
lungs) of the honeybee.  These require the dissection of each bee to find the mites 
within the tracheal tissue.  The small hive beetle is an external feeder within the hive of 
the bee.  Determination of whether a hive is africanized bees (ie. Killer bees) is 
determined by taking very precise measurements of various body parts for 100 bees 
and comparing this with the average measurements for european honeybees. 
 

   
 

Figure 2.  Tracheal mites                              Figure 3.  Varroa and Tropilaelaps mites 
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Figure 4.  Small hive beetle 

 
The results to date for these surveys and laboratory testing are that none of these other 
pests have been detected in Hawaii and the varroa mite is restricted to Oahu. 
 
We have also found that 76% of honeybee hives we sampled are infested with varroa 
mites.  There was no difference between feral hive and managed hive infestation rates.  
We could also find no difference in the density of mites in feral hives vs. managed hives 
indicating that we need to work more with the beekeepers so they can more effectively 
suppress mites in their hives. 
 
 

Surveyed hives on Oahu (Number of hives)
 Varroa present no Varroa 
Feral colony 40 14 
Managed hive 53 15 

 
 
These surveys will continue throughout the project period. 
 
 

Suppression of Oahu Mite Population 
 
The second objective of the project is to suppress or reduce the population of mites on 
Oahu.  The rational is that lower mite densities on Oahu will reduce the risk of mites 
moving off island to other uninfested islands.  HDOA has determined that eradication is 
not feasible on Oahu due to the wide-spread nature of the infestation and the fact that 
the mite is prevalent in the feral bee population throughout Oahu.  The suppression 
strategy differs between managed hives and feral hives.   
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Managed Hives 

HDOA has stressed that beekeepers need to be diligent in their efforts to suppress 
mites in their managed hives.  HDOA’s role has been and will continue to be supportive 
of these efforts through the registration of pesticides, distribution of pesticides, bottom 
boards, and other mite suppression materials.  HDOA will provide a list of pest control 
operators that can exterminate bee colonies and will train beekeepers to use these 
tools, as well as provide compensation for destroyed colonies, colony replacement, and 
education. 
 
When varroa mites arrived in Hawaii in April 2007 only one pesticide was registered and 
licensed for use in Hawaii.  In order to be legally used in Hawaii, all pesticides must be 
registered by the Environmental Protection Agency and licensed in Hawaii by the HDOA 
Pesticides Branch.  Apistan (fluvalinate) was the only product that met these 
requirements at that time.  HDOA has since been working with the various pesticide 
manufacturers to secure additional legal pesticides to increase the options for the 
Hawaii beekeepers (Attachment 5).  Varroa mites on the mainland have already shown 
some resistance to Apistan.  The varroa in Hawaii may already be resistant but if not, 
will rapidly develop resistance if only one pesticide is being used.  Since April 2007, 
HDOA has been able to secure the registration and licensing of three additional 
pesticides.  These are Mite Away II (formic acid), ApiLife VAR (thymol), and ApiGuard 
(thymol).  HDOA is working on two other compounds, Sucrocide (sucrose octanoate 
esters), and Check Mite (coumaphos).   
 
HDOA has been working with Oahu beekeepers to suppress varroa by supplying them 
with licensed pesticides and sticky bottom boards.  The bottom boards are a passive 
control technique.  They work by capturing mites that happen to fall onto the glue after 
passing through a screen, thus removing many mites from the hive.  The boards will not 
remove all mites from a hive but are an additional tool for the beekeepers to reduce the 
mite populations in their hives.  The boards consist of a sticky cardboard insert covered 
with a screen mesh.  The screen mesh prevents honeybees from getting stuck in the 
glue but allows the mites to pass through.  HDOA trains the beekeepers in their use 
when we distribute them.  We have also requested that used sticky sheets from the 
bottom boards be returned to HDOA so that we can inspect them to assess changes in 
varroa population levels and to assess whether any other pests may be present in the 
hives.  This assessment of pests on the bottom boards supplements the other survey 
programs we have on Oahu. 
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Figure 5.  Screened bottom board. 

 
At times these suppression techniques may not work and HDOA has been working with 
beekeepers to encourage them to destroy heavily infested bee hives.  We are in 
discussions with beekeepers to develop a compensation and colony replacement 
program.  The colony replacement program was proposed by Oahu beekeepers.  It is 
envisioned to be an endeavor by a private entity with HDOA acting as a facilitator and 
advocate of the project.  The premise behind the program is that there needs to exist in 
the state the capacity to restock existing colonies that decline or die out due to mite 
infestations.  This capacity does not currently exist.  The project would establish a 
honeybee production facility in a mite free island or zone that can meet this need.  This 
idea is currently in the discussion and planning stage.  A project proposal developed by 
Hawaii beekeepers was shared with HDOA (Attachment 6).  
 
HDOA is currently in discussions with USDA for their support in developing an area-
wide strategy for varroa mite suppression in the State.  These discussions are 
preliminary at this point but we anticipate federal support in the near future. 

Feral Hives 
 
HDOA has been working in a search and destroy mode with respect to feral hives in 
and around port areas on Oahu.  This was discussed in more detail above under “Bee-
free Buffer Zones at Ports”.  Our goal with respect to feral hives is to remove all feral 
hives from port areas and to reduce the number of feral hives throughout the rest of the 
island.  The absence of bees in the port areas will reduce the pressure and risk for the 
mites to move on honeybees to mite-free islands. 
 
Calls to our Pest Hotline (643-PEST) by the public have been very helpful in finding 
these feral hives.  We have been participating in television and radio interviews to get 
the message out.  We have additionally distributed informational material (Appendix 7) 
and set up a page on our department website that is dedicated to the varroa mite 
(http://www.hawaii.gov/hdoa/pi/ppc/varroa-bee-mite-page).   
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Detection and Response on Mite-free Islands 
 
Varroa mites have only been found on Oahu.  All other islands are apparently free of the 
mite.  There will always be some risk for the movement of mites from Oahu or from the 
mainland to a mite-free island despite the best quarantine systems and strategies.  
HDOA’s objective is to prevent the establishment of mites on the mite-free islands 
through an early detection and rapid response strategy should they arrive there despite 
our best efforts.  This involves the early detection of mites in these areas through 
collaboration with beekeepers.  A second component is to respond immediately to all 
detected infestations before they have had a chance to spread and become well-
established and widely distributed.   

Detection in Commercial Hives 
 
HDOA is working with all beekeepers to ensure that their hives are being adequately 
surveyed for the presence of varroa mite and other honeybee pests.  There are three 
techniques being currently used.  These are the 500-bee alcohol shake method, brood 
comb scrape method, and bottom board capture method. 
 
The 500-bee alcohol shake method involves collecting approximately 500 adult worker 
bees and placing them into a liter jar with ethanol.  The bees are then vigorously shaken 
for one minute to dislodge any mites that might be present.  The contents of the jar are 
then passed through a series of filter meshes of different sizes to sort out the bees from 
the mites.  The number of mites found is then counted.  In addition to determining the 
presence or absence of mites, the technique also gives estimates on the density of 
mites in the hives.  This data can be used to assess the density of mites in areas and 
the effectiveness of treatments to determine if mite suppression is successful. 
 
At the time that the 500-bee sample is taken, we also sample the drone (male) brood 
comb for varroa mite by removing the caps on 100 drone brood cells and visually 
search for the brown mites on the white drone pupae.  Varroa mites prefer to feed and 
develop on the drone brood and will reach the highest densities in the hive in these 
cells, making it an effective tool for discovering mites in hives, even when the mites are 
at relatively low densities. 
 
A third technique for the detection of mites is through the use of bottom boards.  Bottom 
boards are white cardboard sheets that are covered with glue to capture mites.  There is 
a screen mesh above the glue that allows mites to pass through but is too small for the 
larger honeybee.  These boards are placed on the bottom of the hive and capture any 
mites that fall.  This method is a useful detection tool but has limited effectiveness for 
controlling mites.  HDOA has begun distributing these to all beekeepers on mite-free 
islands.  Our goal is to place these in all hives for bee yards with 10 or fewer hives and 
in 10% of the hives for bee yards with more than 10 hives.  The boards are left in the 
hives for 48 hours, removed, and returned to HDOA for analysis.  Each beekeeper is 
expected to repeat this procedure 4X per year.   
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Bee-free Buffer Zones at Ports 
 
Bee-free buffer zones at the ports on mite-free islands decrease the risk of 
establishment of mites from other areas.  Any infested bees that arrive at the port will 
not have an accessible honeybee colony to infest with mites.  The goal is to create 
these buffers on other islands as is being done on Oahu.  USDA/APHIS/PPQ officers 
and technicians are working with us to place swarm traps and survey for feral colonies 
at ports on Kauai, Maui, and the Big Island. 
 

Response Preparation 
 
In the event that the varroa mite does appear on a mite-free island, HDOA needs to 
have a rapid, coordinated effort with the beekeepers to eradicate the infestation before it 
can become established and spread.  To this end we have been collaborating with the 
beekeepers, ensuring that supplies and equipment are available, have developed a 
Varroa Mite Response Plan (Appendix 8), and contacted Pest Control Operators 
(PCO) to secure a list of PCO’s that have the capability to exterminate honeybee hives. 
 
 

Expenditures 
 
The budget for the $650,000 allocated by the Legislature was sent to the Legislature in 
May 2007.  The funding was separated into five project areas (Appendix 2).  These 
were: 
 
 1.  Detection and Monitoring Survey Program   ($350,000) 
 2.  Pest Management Program   ($140,000) 
 3.  Colony Recovery Program   ($125,000) 
 4.  Inter-island Quarantine Program   ($5,000) 
 5.  Public Awareness Program   ($30,000) 
 
Expenditures to date have totaled $85,580 and have been for the first two program 
areas, detection and pest management.  The money has been spent for the purchase of 
monitoring and survey equipment, supplies, and safety gear to conduct the surveys 
needed to determine distribution and spread of the mite.  Expenditures for the pest 
management program have been for the purchase of chemicals and equipment that 
HDOA is supplying to beekeepers to manage infestations of mites in their colonies as 
well as using ourselves in our operations.  We have not spent money on the colony 
recovery program.  An inter-island quarantine has been established without the 
expenditure of the estimated $5,000.  Public outreach to date has included the addition 
of a varroa mite page to the HDOA website that updates the viewer on current status.  
We have also been conducting media outreach through television and radio to inform 
the public about the problem and to educate them to call the pest hotline to report bee 
swarms. 
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Although it has not yet been encumbered, HDOA will be spending approximately 
$52,000 on an economic assessment of the impact of the varroa mite on the agriculture 
industry.  This assessment will be conducted by the Agricultural Development Division. 
 
One of the difficulties in the implementation of these programs has been the small staff 
available in the Plant Pest Control Branch to conduct the work.  We are in discussions 
with Research Corporation of the University of Hawaii (RCUH) to use these funds to 
hire postdoctoral researchers, graduate students, and field laborers to research better 
control methods, conduct additional surveys, remove feral colonies, and set and monitor 
swarm traps throughout the state. 
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ATTACHMENTS 

Attachment 1.  HDOA preliminary economic assessment. 
 

 
________________________________________________________________ 
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Attachment 2.  Budget plan presented to legislature in May 2007. 
 
Background: 
 
The mite, Varroa destructor, was previously not known to occur in Hawaii until it was first found in the 
State on Oahu on April 5, 2007.  The Department of Agriculture (DOA) responded immediately to this 
discovery by sending staff to sample the hive to verify the find.  After the presence of the mite was 
confirmed, the next objective was to discover the extent of the infestation in the State.  If the infestation 
was limited, it may have been possible to eradicate the mite from Hawaii.  After destroying the infested 
hive, DOA staff conducted extensive surveys of commercial, backyard, and feral hives throughout Oahu.  
These island-wide surveys indicated that the mite was already widely distributed throughout Oahu.  The 
wide distribution in feral colonies eliminated the possibility for eradication of the mite from the island of 
Oahu.  DOA is continuing to sample hives throughout the State to determine the density of mite 
infestations and possibly the origin of the initial infestation.  The sampling by DOA is not limited to Varroa 
mite but also includes sampling for two other mites not known to occur in the State. 
 
Surveys for the mites have also been conducted on Kauai, Maui, Molokai, and Hawaii.  The surveys on 
the other islands are not completed but to date have all been negative for the mites.  All four of Hawaii's 
queen bee exporters, which are in the Kona area, are free of the mites.  Based on the preliminary results, 
it is assumed that the Varroa mite is currently restricted to Oahu. 
 
Short Term Plan: 
 
1) Contain the Varroa mite on Oahu by preventing its spread to other islands.  Based on data we have 

to date, DOA is in the process of implementing an interim rule that will establish an inter-island 
quarantine to prevent the movement of honeybees and bee equipment off of Oahu.  This quarantine 
should contain the mite infestation to Oahu as it is unlikely that infested bees could fly to another 
island.  The interim rule will be effective for one year and will be followed with a permanent rule as 
detailed in the long-term plan;  

2) Complete surveys on all islands.  The purpose of these surveys is to: 
a) ensure that the other islands are free of Varroa destructor and if not assess the potential for 

eradication for the island; 
b) ensure that all islands, including Oahu, are free of other mites and other honeybee pests that 

are not known to occur in the State; 
c) determine infestation rates and distribution of Varroa destructor on Oahu. 

3) Determine which pesticides are legally available in the State and to secure licenses for their use in 
Hawaii to control mite infestations. 

4) Work with University of Hawaii extension and honeybee keepers in the State to educate them on 
current tools available to manage mite infestations. 

 
Long Term Plan: 
 
Based on DOA’s experience with honeybees and conversations with researchers in Canada, US, and 
New Zealand who have worked with honeybees and Varroa mite, it is believed that the mite cannot be 
eradicated from Oahu at this point but can be contained on the island.  Beekeepers on Oahu will need to 
manage their hives to keep the mites at low densities so that they can economically produce honey and 
pollinate crops. 
 
DOA’s long term plan is to quarantine Oahu by implementing and enforcing an inter-island quarantine that 
would prevent the movement of honeybees and used bee equipment from Oahu to other islands.  We 
also plan to develop a honeybee pest and disease survey and monitoring program, a bee pest 
management program, a colony recovery program, and a public awareness program.  We plan to create 
an Advisory Panel composed of HDOA personnel and commercial beekeepers to discuss and collaborate 
on the refinement and implementation of this plan. 
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These programs will be funded by this appropriation from the Legislature and supplemental federal 
funding.  To date, all survey and control efforts have been funded with federal grant money that was 
received specifically for this purpose.  
 
The $650,000 appropriated by the Legislature will be used by the Department of Agriculture for: 
 
1)  Detection and monitoring survey program - $350,000 
2)  Pest Management Program - $140,000 
3)  Colony Recovery Program - $125,000 
4)  Inter-island Quarantine Program - $5,000 
5)  Public Awareness Campaign - $30,000 
 
These can be broken down as follows: 
 
1) Detection and Monitoring Survey Program - $350,000 

This program will involve the continuation of the ongoing efforts at detection and monitoring for the 
mite pests of honeybees on all islands.  We would like to expand this to include the detection and 
monitoring for other pests and diseases of honeybees which could have as devastating or an even 
greater effect on the bee industry as the Varroa mite does.  This program will require money for inter-
island travel for surveys, mainland travel for training of Department of Agriculture staff and University 
of Hawaii extension agents at the United States Department of Agriculture (USDA) bee research lab 
in Maryland, to learn to identify different pests and diseases and hive management and pest control 
techniques which can be passed on to local beekeepers by HDOA staff and extension agents.  The 
training will also include a program that will certify HDOA as apiary inspectors.  We currently certify 
Kona beekeepers which export queens but do not have any staff that is officially certified by USDA for 
apiary inspections.  The training will be a week-long course conducted by USDA bee lab trainers on 
the mainland and is estimated to cost $6,000 for 12 individuals, including airfare, per diem, and other 
training expenses. Equipment and supplies for lab and field work will be required to carry out the 
detection and monitoring.  

  
Costs: Interisland travel:   38,000 

Equipment:    90,000 
Supplies:  150,000 
Training:    72,000 

 
2) Pest Management Program - $140,000 
 This program will be based on discoveries from the survey activities.  Infested hives will need to be 

either treated, pests managed or hives destroyed.  This money will be used for the purchase of 
chemicals, supplies, equipment used to help the beekeepers, and registration/licensing of new 
chemicals.  Currently only one product is licensed for use in Hawaii. 

 
3)  Colony Recovery Program - $125,000 
 This program will be set up to aid the beekeeper in the recovery of destroyed hives.  Replacement of 

a queen and workers costs about $50.  Replacement of 2,500 hives will cost approximately $125,000. 
 
4) Inter-island Quarantine Program - $5,000 
 The establishment of an inter-island quarantine will be accomplished by establishing a permanent 

rule.  This will need to go through a public hearing process which typically costs $5,000-$8,000.  
Costs over $5,000 will be covered by other funding sources within the Plant Quarantine Branch. 

 
5) Public & Industry Awareness Campaign - $30,000 
 The effectiveness of quarantine will be dependent on the awareness of the public and the beekeepers 

about the requirements of the quarantine and the knowledge that bees should not be moved from one 
island to another.  DOA and the HBA will work closely on this campaign as its success will directly 
affect the success of the other programs.   
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Attachment 3.  Draft plan presented to beekeepers on June 20, 2007. 
 
Varroa Mite Plan (draft) 
6/20/07 
 
I.  Oahu Infestation 
 
Extent of Infestation:   

Surveys on Oahu have demonstrated that the mite is widespread throughout the 
island.  Infestations have been found in managed colonies as well as feral colonies.  
Based on its wide distribution and infestation levels in hives, it is estimated that the 
varroa mite has been present on Oahu for at least one to two years.  The Australia bee 
pest plan for eradication and control determined that an incursion undetected for more 
that 2 weeks is most probably no longer eradicable.  The strategy for Oahu should be 
focused on control and not eradication for these established populations.   

 
Goal:   

The goal is to decrease mite populations to very low levels to decrease the risk 
that they will move to other islands. 
 
Objective: 

1. suppress mite population to levels as low as possible 
2. prevent movement of mites off of Oahu 

 
Strategy: 
 
1.  Suppress mite population to levels as low as possible 

• Beekeepers should monitor their hives for varroa infestation. 
• HDOA will provide training and materials (Apistan and sticky boards) to 

beekeepers so they can monitor for varroa. 
• HDOA currently recommends that beekeepers destroy all infested hives and treat 

all hive boxes and equipment associated with that hive.  HDOA will establish a 
contract with a Pest Control Company for the destruction of the infested hives.  
(HDOA has recommended in the past that beekeepers should destroy hives that 
are heavily infested with mites but treat lightly infested hives.  However this 
strategy will still allow for mite populations to remain at low levels in hives thus 
increasing the risk for their movement off island.) 

• HDOA is in the process of developing a program to compensate beekeepers that 
have destroyed infested hives.  The money for this program will be available to 
the HDOA after July 1, 2007. 

o The compensation program will require an HDOA employee to witness the 
destruction and to confirm that the destroyed hive was infested with mites. 

o Compensation will include the replacement of bees and funds for 
associated losses. 

o Replacement bees will be provided from a source off of Oahu (to be 
arranged). 
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2.  Prevent movement of mites off of Oahu. 

• HDOA will create a bee-free buffer around airports and harbors on Oahu.  This 
will be accomplished with swarm traps and poison baits. 

• HDOA will establish an interisland quarantine that will restrict the movement of 
bees and bee equipment off of Oahu. 

 
 
II.  Uninfested Islands: 
 
Extent of Infestation: 
 Surveys on Kauai, Molokai, Maui, and Hawaii have not found any varroa on 
those islands.  These survey results are in support that varroa has not yet made it to 
these islands despite being present on Oahu for at least a year.  These surveys have 
covered wide areas on the other islands but the number of surveyed hives needs to be 
increased in order to detect a recent infestation before it can spread.   
 
Goal: 

Ensure that varroa does not become established on uninfested islands and 
detect an infestation early. 
 
Objective: 
 

1. Establish a quarantine to prevent mite movement off of Oahu  
2. Detect new varroa incursions as early as possible before they have spread 
3. Eradicate new infestations 

 
Strategy: 
 
1.  Establish a quarantine to prevent mite movement off of Oahu. 

• HDOA will establish an interisland quarantine that will restrict the movement 
of bees and bee equipment off of Oahu. 

 
 
2.  Detect new varroa mite incursions as early as possible before they have spread. 

• It is essential that extensive periodic surveys are conducted to detect new 
infestations of varroa as early as possible before they have a chance to 
spread. 

• Beekeepers should sample their hives using the “whole-of-colony acaricidal 
knockdown” technique as described in the Australian Veterinary Emergency 
Plan.  This involves placing a mesh covered sticky board on the hive floor and 
two Apistan strips in the brood nest.  The Apistan should be removed after 48 
hours.  The sticky board can also be removed and checked for mites.  The 
honey can still be sold but will not be marketable as organic. 

• HDOA will provide the training, Apistan and sticky boards and monitor the 
results. 
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• (An alternative non-toxic sampling technique would be to use bottom sticky 
boards but this technique will be less effective in detecting low populations of 
mites.  We need to find effective non-toxic sampling techniques for organic 
honey producers) 

 
3.  Eradicate new infestations 

• All infested hives should be immediately destroyed (HDOA will contract with a 
Pest Control Company for the destruction of infested hives) 

• HDOA will work with beekeepers to sample all apiaries within 5 miles of the 
infested hive for varroa mites twice a year for one year using the “whole-of-
colony acaricidal knockdown”.  The number of hives in an apiary that need to 
be sampled will vary with the size of the apiary and should be based on the 
Australian sampling requirements. 
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Attachment 4.  Interim rule 07-1. 
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Attachment 5.  Effective Pesticides for Varroa Mite. 
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Attachment 6.  Apis mellifera Restocking Program (AMRP) 
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Attachment 7.  HDOA Varroa Pest Advisory 
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Attachment 8.  Varroa response Plan 
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