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Due to last year’s West Nile virus and Eastern Equine Encephalitis activity, there has been increased concern about mosquito-borne diseases in Maine. The Maine Centers for Disease Control, the Maine Board of Pesticides Control, the Maine Department of Environmental Protection, and the University of Maine Cooperative Extension have collaborated to compile a selection of frequently asked questions, along with their answers, about West Nile and Eastern Equine Encephalitis virus, arboviral disease prevention, and mosquito control.  This information is arranged by topic, and will be updated regularly. 

1. Overview of Arboviruses
a. Transmission of Arboviruses
b. Testing for and Treating Arboviruses in Humans
c. Arboviruses and Animals
d. Arboviruses and Wild Game/Meat
2. Arboviral Surveillance in Maine
3. Overview of West Nile Virus
a. Cases of West Nile Human Disease
b. Who’s at Risk for WNV infection
c. Symptoms of WNV Infection
4. Overview of Eastern Equine Encephalitis
5. Personal Measures to Prevent WNV and EEE Infection
a. Insect Repellent Use and Safety
b. Using Repellents Properly
6. Municipal & Individual Use of Pesticides
a. Commercial Pesticide Applicator Licensing
b. Certification and Licensing Chart
c. Maine Department of Environmental Protection (DEP) Licensing Issues
d. Pesticides Used in Mosquito Control
7. Contact Information
This document, as well as further information on arboviruses, their prevention, and Maine’s arboviral surveillance data can be found at http://www.maine.gov/dhhs/boh/ddc/west_nile_virus.htm.

Overview of Arboviruses

Q. What is an arbovirus?

A.  Arboviruses (Arthropod-borne viruses) cause diseases such as West Nile virus infection, eastern equine encephalitis, St. Louis encephalitis, Powassan encephalitis, etc.  They are viruses that are transmitted by blood feeding arthropods like mosquitoes and ticks. Arboviruses are maintained in nature in a cycle of transmission between an animal host (the reservoir) and the mosquito or tick.

Transmission of Arboviruses

Q. How do people get infected with West Nile (WNV) or eastern equine encephalitis (EEE) virus?
A. The main route of human infection with West Nile and EEE virus is through the bite of an infected mosquito. Neither virus can be passed between people by coughing, sneezing, shaking hands, sharing food, etc 

Additional routes of human infection were identified for WNV during the 2002 West Nile epidemic. It is important to note that these other methods of transmission represent a very small proportion of cases. Investigations have identified WNV transmission through transplanted organs and through blood transfusions. There is one reported case of transplacental (mother-to-child) WNV transmission, and one reported case of transmission of WNV through breast-milk. Transmission in the laboratory has also been reported.

Q. How are arboviruses spread to humans or horses by mosquitoes?

A.  Getting infected with an arbovirus is a bit like winning the lottery. The chances of it happening are very slim, but the consequences can be life-changing. The process of infection works like this: 

1) A female mosquito (of a species that bites both birds and mammals) first must bite a bird infected with an arbovirus (male mosquitoes don’t bite). 

2) The blood of the infected bird contains arbovirus particles, so the mosquito biting the bird draws in the disease-causing virus with her blood meal. 

3) The mosquito digests her meal for several days, and then lays her eggs. While her meal is being digested and she is laying eggs, the virus particles move from the insect’s gut to her salivary glands. 

4) After the mosquito lays her eggs (if she is lucky enough to live that long), she seeks another blood meal. This time she bites a horse or a human. 

5) She lands, inserts her mouthparts, and injects saliva. Along with her saliva, she injects some of the virus particles. If enough virus particles are in the saliva, the person or horse will be infected. This is the same process by other animals are infected also.

Please note:  Humans and equines are “dead-end” hosts for WNV and EEE. Mosquitoes that bite humans or equines infected with WNV or EEE don’t pick up enough virus particles to pass the disease along to the next human (or animal) they bite. 
Q. Do all mosquitoes spread WNV and EEE?

A.  No.  There are approximately 42 different species of mosquitoes in Maine.  Some of them have habitats that overlap, and others have separate habitats based on their specific breeding requirements.  Some mosquitoes feed on birds, some on mammals, and a few on both birds and mammals.  

The mosquitoes of most concern are those that feed on both birds and mammals; these are called “bridge” vectors.  This type of mosquito may become infected with an arbovirus by feeding on an infected bird, and then later feed on a human, thus providing the “bridge” that allows arboviruses to spread to humans.  

Q. If I live in an area where birds or mosquitoes with WNV or EEE have been reported and a mosquito bites me, am I likely to get sick?
A. No. Even in areas where these viruses are circulating, very few mosquitoes are infected. Even if the mosquito is infected, less than 1% of people who get bitten and become infected will get severely ill. The chances you will become severely ill from any one mosquito bite are extremely small.

Q. Can you get WNV or EEE directly from other insects or ticks?
A. Infected mosquitoes are the primary source for WNV and EEE. Although ticks infected with West Nile virus have been found in Asia and Africa, their role in the transmission and maintenance of the virus is uncertain. However, there is no information to suggest that ticks played any role in cases of either disease identified in the United States.

Q. Can you get WNV or EEE from another person?
A. No. WNV and EEE are NOT transmitted from person-to-person. For example, you cannot get either virus from touching or kissing a person who has WNV or EEE, or from a health care worker who has treated someone with either disease.

Q. Are all wetlands breeding grounds for arboviruses?

A.  No.  The few potential WNV vector species primarily breed in two types of areas: stagnant water and high elevation salt marsh pools.  The stagnant water areas can be found in artificial containers such as bird baths, tires, buckets, kiddy pools, stormwater and catch basins, drainage ditches, etc. where water may not be regularly exchanged and becomes stagnant.  Many of these structures can be emptied regularly to eliminate mosquito breeding conditions.  High elevation salt marsh pools are located above the normal high tide line in marine areas.  These areas are typically only flooded during significant storms or other extremely high tide events, often only once per month.  Some of them contain fish that will act as natural predators, keeping the mosquitoes from surviving and breeding.  However, the pools without fish provide good mosquito breeding habitat.  

The mosquito primarily responsible for maintaining EEE in nature rarely feeds on humans, but is important because it infects birds, which can then infect mosquitoes that feed on birds AND mammals, like humans and horses. This mosquito, called a maintenance vector, primarily breeds in acidic freshwater wetlands like red maple and cedar swamps or bogs, which represent only a few of the many types of freshwater wetland habitats found in Maine. 

All wetlands need to be respected and preserved, as they:

· Play important roles in keeping streams and rivers flowing, and recharging groundwater. 

· May serve as vital sources of irrigation water for agriculture. 

· Are extremely important for wildlife; some of our threatened or endangered species must have access to wetlands, or face extinction. 

· Constitute our most productive natural resources with great diversities of plants, insects, amphibians, fish, birds, and mammals.

Testing for and Treating Arboviruses in Humans 
Q. I think I have symptoms of WNV or EEE. What should I do?
A. Contact your health care provider if you have concerns about your health. If you or your family members develop symptoms such as high fever, confusion, muscle weakness, and severe headaches, you should see your doctor immediately.

Q. How do health care providers test for WNV, EEE, or other arboviruses?
A. Arboviral infection can be suspected in a person based on clinical symptoms and patient history. Laboratory testing of blood or cerebrospinal fluid (CSF) samples is required for a confirmed diagnosis. These tests may not be positive when symptoms first occur, but will usually be positive in infected people within 8 days of the beginning of symptoms.

Persons that test positive for an arboviral infection by these tests will have a second confirmation test completed at the national Centers for Disease Control.

Q. How is WNV or EEE treated?
A. There is no specific treatment for WNV or EEE. In more severe cases, intensive supportive therapy is indicated, often involving hospitalization, intravenous fluids, airway management, respiratory support (ventilator), prevention of secondary infections (pneumonia, urinary tract, etc.), and good nursing care. 
Q. If an arbovirus test is a “false positive” what does that mean?
A.  A “false positive” occurs when an initial tests indicates that a person does have WNV or EEE, but a later, more specific tests indicates that the person does not actually have the infection. While it is important for the Maine CDC to get an accurate picture of where people are being infected in order to focus prevention and control efforts, the result does not have a great impact on the individual person. There is no specific treatment that the person would receive due to WNV or EEE. The person may want to work with their physician to see if another cause of the illness needs to be identified. 

Arboviruses and Animals 

General

Q.  How many types of animals have been found to be infected with West Nile or EEE virus?  
A.  The vast majority of WNV and EEE infections have been identified in birds. WNV has been shown to infect horses, llamas, alpacas, bats, chipmunks, skunks, squirrels, and domestic rabbits.  A relatively small number of WNV infected dogs (<40) and only 1 WNV infected cat have been reported nationally during 2003. Experimentally infected dogs showed no symptoms after infection with WNV. Some infected cats exhibited mild, nonspecific symptoms during the first week after infection--for the most part only showing a slight fever and slight lethargy.  It is unlikely that most pet owners would notice any unusual symptoms or behavior in cats or dogs that become infected with WNV. 

EEE can also infect horses, llamas, and alpacas, and although cloven-hoofed livestock may be susceptible, their level of risk is unknown. Some states have discovered whitetail deer infected with EEE, but no one has studied just how serious those infections are. Emus and Ring-necked pheasants are very susceptible to EEE infection, and infected pheasants can serve as a source of virus for mosquitoes to spread the disease further.

Q. Can I use insect repellent on my pets and livestock? 
A. DEET-based repellents, which are recommended for humans, are not approved for veterinary use (largely because animals tend to ingest them by licking.) Talk with your veterinarian for advice about the appropriate product for use on your pets or livestock. 
 

Horses

Q. What are the signs of WNV or EEE in horses?
A.  Clinical signs of WNV in horses include stumbling, depression, incoordination, and weakness of limbs (partial paralysis or inability to stand), and muscle twitching.  However, some infected horses may not show any signs.  Although about two-thirds of infected horses that become ill will survive and have a full recovery, West Nile virus can and has caused deaths in horses.

Clinical signs of EEE in horses are similar to those of WNV, but EEE is serious in equines (horses and their relatives) and usually fatal.

Q. How do the horses become infected with WNV or EEE?
A. The same way humans become infected—by the bite of infectious mosquitoes. The virus is located in the mosquito's salivary glands. When mosquitoes bite or "feed" on the horse, the virus is injected into its blood system. The virus then multiplies and may cause illness. The mosquitoes become infected when they feed on infected birds or other animals.
Q. Can I get infected with WNV or EEE by caring for an infected horse?
A. These diseases are transmitted by infectious mosquitoes. There is no documented evidence of person-to-person or animal-to-person transmission of WNV or EEE. Normal veterinary infection control precautions should be followed when caring for a horse suspected to have these or any viral infection.

Q. Can a horse infected with WNV or EEE infect horses in neighboring stalls?
A.  No. There is no documented evidence that WNV or EEE is transmitted between horses. 

Q. Can I vaccinate my horse against WNV and EEE?
A. There are WNV and EEE vaccines available for equines.  Please note that the vaccines offer NO cross-protection; i.e., the WNV vaccine does not protect against EEE, and vice versa.

To be protected, horses must be fully vaccinated or boostered at least two weeks before exposed to mosquitoes. Please consult your veterinarian for more information.

Q. What is the treatment for a horse that has WNV or EEE?  Should it be destroyed?
A. There is no reason to destroy a horse just because it has WNV or EEE. Treatment would be supportive and consistent with standard veterinary practices for animals infected with a viral agent.

Arboviruses and Wild Game/Meat 

Q. Is there a risk of getting infected with WNV or EEE if I eat turkey or another animal that has been infected with the virus?
A. There is no evidence that people can become infected with WNV or EEE from eating infected meat. The small, theoretical risk of infection can be eliminated by proper handling and thorough cooking of meat before it is consumed.

Several well-known and potentially serious food-borne illnesses can occur when turkey and other meats are improperly handled or undercooked. For more information on food safety, please see: http://www.cdc.gov/foodsafety/.

A small number of squirrels have tested positive for the West Nile virus. There is no evidence that people could become infected with the West Nile virus by being near an infected squirrel or in the yard with a dead one. However, the presence of an infected squirrel does mean that there could be infected mosquitoes nearby, and people should use protective clothing and repellent, and avoid maintaining mosquito-breeding sites on their property.

Q. What is known about the risk of WNV or EEE from dried, uncooked meat (jerky)? 
A. There are no published studies that directly address this question. Most studies indicate that while mammals can become infected with West Nile or EEE virus, they do not develop high concentrations of virus in their blood or tissues. Although it is unlikely that dried meat from mammals would have much virus present, and probable that gastrointestinal digestion would further limit the possibility of infectiousness, there is insufficient evidence to determine whether dried meat presents a risk of WNV or EEE to humans or other animals.

Q. Are duck and other wild game hunters at risk for WNV or EEE infection?
A. Because of their outdoor exposure, game hunters may be at risk if they are bitten by mosquitoes in areas with arboviral activity. The extent to which WNV or EEE may be present in wild game is unknown.

Q. What should wild game hunters do to protect themselves against WNV and EEE?
A. Hunters should follow the usual precautions when handling wild animals. If they anticipate being exposed to mosquitoes, they should apply insect repellent to clothing and skin, according to label instructions, to prevent mosquito bites. Hunters should wear gloves when handling and cleaning animals to prevent blood exposure to bare hands and meat should be cooked thoroughly.

Arboviral Surveillance in Maine

Q. What is Maine doing about WNV and EEE?

A. The Maine Center for Disease Control has developed an Arboviral Surveillance system to track the occurrence of WNV and EEE in Maine, generally beginning in mid-June and lasting through to mid-October. Surveillance efforts include adult mosquito trapping and testing, collecting dead bird data, testing dead birds, llamas, alpacas, and horses, and testing people who are ill with symptoms similar to those of an arbovirus infection.

By doing this, prevention and education efforts can be focused on higher risk areas, including showing the public how to protect themselves and their families from diseases. In addition, other state agencies, health professionals and non-governmental groups have worked together since 2000 to increase awareness and promote preventive measures. Further information on arboviruses, their prevention, and Maine’s arboviral surveillance data can be found at http://www.maine.gov/dhhs/boh/ddc/west_nile_virus.htm.

Q. What should I do if I find a dead bird? 
A.  The usual bird surveillance season in Maine is from June through October.  If you find a dead bird in these months, call the Maine CDC Dead Bird Reporting Line at 1-888-697-5846, and you will be provided with further instruction. Testing of dead birds in 2006 will limited to corvids (ravens, crows, and blue jays), unless there are unusual circumstances. Captive pheasants and emus are notable exceptions, and owners of these species or veterinarians providing care for these species are also encouraged to call the Bird Reporting Hotline if they detect severe illness or death in their birds. Even though not all dead birds will be collected or tested, all reports will be recorded; this information can be very useful in detecting clusters of dead birds that occur over time, and can indicate if and when the testing protocol should be modified.

If you must touch a dead bird, or local authorities tell you to simply dispose of it: Avoid bare-handed contact with any dead animals, and use gloves or an inverted plastic bag to place the bird carcass in a garbage bag and dispose of it with your routine trash. There is NO evidence that a person can get WNV or EEE from handling live or dead infected birds. However, persons should avoid bare-handed contact with ANY dead animals, and use gloves or double plastic bags if handling them is necessary.
Q. Should I report any other ill or dead animals? 
A.  Equines, llamas, and alpacas make up an important component of the Maine CDC Arboviral Surveillance program.  Owners and veterinarians are urged to report cases of illness in these species so that the Maine CDC can determine if arboviral testing is appropriate.  Any equine, llama, or alpaca that dies with neurological abnormalities, or is euthanized due to illness with neurological abnormalities, should be reported to either the Maine CDC Disease Reporting Hotline at 1-800-821-5821 or the Bird Reporting Hotline at 1-888-697-5846.  

Only dead animals of these species can be tested for arboviral infection, as they must first be tested for rabies. If a veterinarian, while treating an animal of these species, obtains serology results positive for an arbovirus, the Maine CDC urges them to report those results to the phone number stated above, even if the animal survives.  It is also important that a WNV/EEE vaccination history be submitted with any specimens and included in any reports.  Reports of potential arboviral cases in these species can be made year-round.

Overview of West Nile Virus

Q: What is West Nile virus? 
A. West Nile virus (WNV) is commonly found in Africa, West Asia, and the Middle East. It is closely related to St. Louis encephalitis virus, another arbovirus found in the United States. WNV can infect humans, birds, mosquitoes, horses and some other mammals.

Q. How long has West Nile virus been in the U.S.?
A. It is not known exactly how long it has been in the U.S., but it was first detected in North America during the summer of 1999, when infection with the virus caused an outbreak of illnesses in New York City.  Within the next four years, the virus spread to almost all areas of North America. The continued expansion of West Nile virus in the United States indicates that it is permanently established. 

Q. Is the disease seasonal in its occurrence?
A. In temperate zones, West Nile encephalitis cases occur primarily in the late summer or early fall. In the southern climates where temperatures are milder, West Nile virus can be transmitted year round.

Q. What parts of Maine are affected by West Nile Virus? Is it spreading further?

A. WNV was first identified in Maine in 2001.  During 2003, West Nile Virus was documented (through testing of dead birds and mosquitoes) in twelve of Maine’s 16 counties.  In 2005, 22 birds tested positive for WNV in Maine, one in Cumberland County, and the rest in York County.  

Experts believe that WNV is well established in the ecologic systems of most areas in the United States and that it continues to spread and that it will remain with us for many years to come. The Maine Center for Disease Control recommends that citizens and municipalities assume that the risk of acquiring WNV infection exists in all Maine communities.

Cases of West Nile Human Disease 

Q. How many cases of West Nile disease in humans have occurred in the U.S., and in Maine specifically?
A. The national Centers for Disease Control and Prevention (CDC) maintains West Nile virus infection data for the United States at http://www.cdc.gov/ncidod/dvbid/westnile/surv&control.htm.  In 2005, there were 12,819 human WNV cases in the United States. Maine, New Hampshire and Vermont were among the eight states that had no human cases. Massachusetts had six cases and New York had 14. The really high numbers of human cases (more than 100) occurred in central and western states.

To date, there have been NO human cases of West Nile virus infection ever identified in Maine.

Q. What proportion of people with severe illness due to West Nile virus die?
A. Among those with severe illness due to West Nile virus, case-fatality rates range from 3% to 15% and are highest among the elderly, who appear to be more likely to get severe illness from infection with West Nile virus than do younger individuals. Less than 1% of people who become infected with West Nile virus will develop severe illness -- most people who get infected do not develop any disease at all. 

Who's at Risk for West Nile Virus Infection

Q. Who is at risk for getting West Nile encephalitis?
A. Anyone who is exposed to mosquitoes is potentially at risk of mosquito-borne disease.  All residents of areas where virus activity has been identified are at risk of getting West Nile encephalitis; persons over 50 years of age have the highest risk of severe disease. It is unknown if immunocompromised persons are at increased risk for WNV disease.

Q. Is a woman's pregnancy at risk if she gets infected with West Nile virus?
A. There is one documented case of transplacental (mother-to-child) transmission of WNV in a human. Although the newborn in this case was infected with WNV at birth and had severe medical problems, it is unknown whether the WNV infection itself caused these problems or whether they were coincidental. More research will be needed to improve our understanding of the relationship - if any - between WNV infection and adverse birth outcomes. 

Nevertheless, pregnant women should take precautions to reduce their risk for WNV and other arboviral infections by avoiding mosquitoes, using protective clothing, and using repellents containing DEET (See the Personal Measures to Prevent WNV and EEE Infection section). When WNV transmission is occurring in an area, pregnant women who become ill should see their health care provider, and those whose illness is consistent with acute WNV infection, should undergo appropriate diagnostic testing. 
Q. Are infants at higher risk than other groups for illness with West Nile virus?
A. No. West Nile virus illnesses in children younger than 1 year old are infrequent. During 1999-2001, no cases in children younger than one year of age were reported in the United States. In 2002, 2,500 total West Nile Virus disease cases were reported in the United States, and only six occurred in children less than one year of age. 

Symptoms of West Nile Virus Infection

Q. What are the symptoms of West Nile virus (WNV) infection?
A. Infection with WNV can be asymptomatic (no symptoms), or can lead to West Nile fever or severe West Nile disease.  It is estimated that about 20% of people who become infected with WNV will develop West Nile fever. Symptoms include fever, headache, tiredness, and body aches, occasionally with a skin rash (on the trunk of the body) and swollen lymph glands. While the illness can be as short as a few days, even healthy people have reported being sick for several weeks.

The symptoms of severe disease (also called neuroinvasive disease, such as West Nile encephalitis or meningitis or West Nile poliomyelitis) include headache, high fever, neck stiffness, stupor, disorientation, coma, tremors, convulsions, muscle weakness, and paralysis. It is estimated that approximately 1 in 150 persons infected with the West Nile virus will develop a more severe form of disease. Serious illness can occur in people of any age; however people over age 50 and some immunocompromised persons (for example, transplant patients) are at the highest risk for getting severely ill when infected with WNV.
Most people (about 4 out of 5) who are infected with West Nile virus will not develop any type of illness (an asymptomatic infection); however you cannot know ahead of time if you'll get sick or not when infected. 
Q. What is the incubation period in humans (i.e., time from infection to onset of disease symptoms) for West Nile disease, and how long do symptoms last?
A. The incubation period of West Nile disease is usually 2 to 15 days. Symptoms of West Nile fever will generally last a few days, although even some healthy people report having the illness last for several weeks. The symptoms of severe disease (encephalitis or meningitis) may last several weeks, although neurological effects may be permanent.

Q. What is meant by West Nile encephalitis, West Nile meningitis, West Nile poliomyelitis, “neuroinvasive disease” and West Nile fever? 
A. The most severe type of disease due to a person being infected with West Nile virus is sometimes called “neuroinvasive disease,” because it affects a person's nervous system. Specific types of neuroinvasive disease include: West Nile encephalitis, West Nile meningitis, West Nile meningoencephalitis and West Nile poliomyelitis. Encephalitis refers to an inflammation of the brain, meningitis is an inflammation of the membrane around the brain and the spinal cord, meningoencephalitis refers to inflammation of the brain and the membrane surrounding it, and poliomyelitis refers to an inflammation of the spinal cord. 

West Nile Fever is another type of illness that can occur in people who become infected with the virus. It is characterized by fever, headache, tiredness, aches and sometimes rash. Although the illness can be as short as a few days, even healthy people have been sick for several weeks. 

Q. If I have West Nile Fever, can it turn into West Nile encephalitis?
A. When someone is infected with West Nile virus (WNV) they will typically have one of three outcomes: No symptoms (most likely), West Nile fever (WNF in about 20% of people) or severe West Nile disease, such as meningitis or encephalitis (less than 1% of those who get infected). If you develop a high fever with severe headache, consult your health care provider. 

West Nile fever is characterized by symptoms such as fever, body aches, headache and sometimes swollen lymph glands and rash. West Nile fever generally lasts only a few days, though in some cases symptoms have been reported to last longer, even up to several weeks. West Nile fever does not appear to cause any permanent health effects. There is no specific treatment for WNV infection. People with West Nile fever recover on their own, though symptoms can be relieved through various treatments (such as medication for headache and body aches, etc.).

Some people may develop a brief, WNF-like illness (early symptoms) before they develop more severe disease, though the percentage of patients in whom this occurs is not known. 

Occasionally, an infected person may develop more severe disease such as “West Nile encephalitis,” “West Nile meningitis” or “West Nile meningoencephalitis.” Encephalitis refers to an inflammation of the brain, meningitis is an inflammation of the membrane around the brain and the spinal cord, and meningoencephalitis refers to inflammation of the brain and the membrane surrounding it. Although there is no treatment for WNV infection itself, the person with severe disease often needs to be hospitalized. Care may involve nursing, IV fluids, respiratory support, and prevention of secondary infections.

Overview of Eastern Equine Encephalitis

Q.  What is eastern equine encephalitis?

A.  Eastern equine encephalitis (EEE) is a member of the family Togaviridae, genus Alphavirus, and is closely related to western and Venezuelan equine encephalitis viruses.  It occurs primarily in the eastern half of the US. Because of the high case fatality rate, EEE is regarded as one of the more serious mosquito-borne diseases in the United States. 

The primary EEE transmission cycle is between birds and mosquitoes. Several species of mosquitoes can become infected with EEE virus. The most important mosquito in maintaining the enzootic (animal-based, in this case bird-mosquito-bird) transmission cycle is Culiseta melanura. 

Q.  What are the symptoms of EEE, and how serious is it? 
A.  Symptoms range from mild flu-like illness to encephalitis (inflammation of the brain), coma and death. 

The EEE case fatality rate (the % of persons who develop the disease who will die) is 35%, making it one of the most serious mosquito-borne diseases in the US.  It is estimated that 35% of people who survive EEE will have mild to severe nervous system effects. 

Q.  What parts of Maine are affected by eastern equine encephalitis? 
A.  EEE was first identified in Maine in 2005.  During 2005, twelve birds tested positive for EEE, two from Cumberland County, and ten from York County. Also from York County, two horses and one mosquito pool (the bird-feeding Culiseta melanura) tested positive for EEE.  
Due to our 2005 surveillance data, and the EEE activity in the parts of New Hampshire that border Maine, southwestern Maine appears to be at the greatest risk of EEE activity. However, the Maine Center for Disease Control recommends that citizens and municipalities assume that the risk of EEE exists in all Maine communities, and to practice the prevention methods described in the Personal Measures to Prevent WNV and EEE Infection section.

Q.  How many and where have human disease cases occurred? 

A.   From 1964 to 2004, there have been 220 confirmed cases of human EEE in the United States, averaging 5 cases per year (with a range from 0-15 cases).  The states with the traditionally largest number of cases are Florida, Georgia, Massachusetts, and New Jersey.  

In 2005, there were 20 human cases of EEE in the United States. New Hampshire had the most with seven cases (six more than the previous year), two of which died. Florida had five, Massachusetts four, Alabama two, and South Carolina and Georgia one each. 

There have been NO human EEE cases identified in Maine to date.
The EEE transmission cycle between birds and bird-feeding mosquitoes is most common in coastal areas and freshwater swamps. Human cases occur relatively infrequently, largely because the primary transmission cycle takes place in swampy areas where human populations tend to be limited. 

Q. Who is at risk for developing EEE? 

A.  Residents of and visitors to areas with an established presence of the virus, people who engage in outdoor work and recreational activities, and persons over age 50 and younger than age 15 seem to be at greatest risk for developing severe disease.

Personal Measures to Prevent West Nile and EEE Infection

Q. What can I do to reduce my risk of becoming infected with West Nile and EEE virus? 
A.  Here are preventive measures that you and your family can take:

Protect yourself from mosquito bites:
· Apply insect repellent to exposed skin. Generally, the more active ingredient a repellent contains the longer it can protect you from mosquito bites. A higher percentage of active ingredient in a repellent does not mean that your protection is better—just that it will last longer. Choose a repellent that provides protection for the amount of time that you will be outdoors. 

· Repellents may irritate the eyes and mouth, so avoid applying repellent to the hands of children. 

· Whenever you use an insecticide or insect repellent, be sure to read and follow the manufacturer's DIRECTIONS FOR USE, as printed on the product. 

· Spray clothing with repellents containing permethrin or another EPA-registered repellent since mosquitoes may bite through thin clothing. Do not apply repellents containing permethrin directly to exposed skin. Do not apply repellent to skin under your clothing. 

· When weather permits, wear long-sleeved shirts and long pants whenever you are outdoors. 

· Place mosquito netting over infant carriers when you are outdoors with infants. 

· Consider staying indoors at dawn, dusk, and in the early evening, which are peak mosquito biting times. 

· Install or repair window and door screens so that mosquitoes cannot get indoors. 

Water gardens, poorly adjusted gutters, discarded tires, pool covers, and rain barrels are examples of sites that can support high numbers of mosquito larvae. Help reduce the number of mosquitoes in areas outdoors where you work or play, by draining sources of standing water. In this way, you reduce the number of places mosquitoes can lay their eggs and breed, and ultimately can reduce the number of adult mosquitoes.
· At least twice a week, empty water from flower pots, pet food and water dishes, birdbaths, swimming pool covers, buckets, barrels, and cans, or placing them under cover, so they don’t fill up with water. 

· Check for clogged rain gutters and clean them out. 

· Remove discarded tires, and other items that could collect water. 

· Be sure to check for containers or trash in places that may be hard to see, such as under bushes or under your home. 
Q. What Are Mosquito Traps, “Bug Zappers”, and Ultrasonic Devices?  Are They Effective?
A.  Until recently, traps worked to collect some specimens and determine which species were present, but didn’t control mosquitoes. Now some traps touted as potential mosquito control devices. Some of the mosquito traps now available use carbon dioxide as their principal attractant, and others add octenol or other attractants. Some of these newer traps capture many times the number of mosquitoes as their predecessors, and may help reduce mosquito annoyance. Results, however, can vary, and no reports have appeared in the scientific literature that measure mosquito numbers or bite counts to compare traps with other control measures. So it is really not known how effective they are at reducing the risk of getting bitten, especially by the critical species that spread arboviruses. Mosquito traps on the market can be very expensive. You can buy many years’ worth of repellent for the cost of one trap.

Electric bug “zappers” are commonly sold, and some promotional literature claims they kill mosquitoes. While these devices may “zap” the occasional mosquito, they don’t reduce mosquito problems. However, the zappers do kill a large number of harmless insects and many beneficial insects. The ultraviolet light attracts beetles, flies, moths, caddisflies and many other insects, but few pests. These products are ineffective mosquito control devices.

Ultrasonic mosquito repellents also have NO effect in reducing mosquito problems, and their claims of effectiveness are misleading or false.

Q. What can be done to prevent outbreaks of West Nile and EEE infections?
A.  Prevention and control of these and other arboviral diseases is most effectively accomplished through integrated vector management programs. These programs should include surveillance for West Nile and EEE virus activity in mosquito vectors, birds, horses, other animals, and humans, and implementation of appropriate mosquito control measures to reduce mosquito populations when necessary. Additionally, when virus activity is detected in an area, residents should be alerted and advised to increase measures to reduce contact with mosquitoes. 

Q. Are there human vaccines against West Nile or Eastern Equine encephalitis?
A.  There are currently NO human vaccines available for either West Nile or EEE virus. 

Q.  Are there equine vaccines against West Nile or Eastern Equine encephalitis?
A.  There are vaccines available to protect horses from both WNV and EEE. Consult your veterinarian for more information.

Q. Should people take the West Nile and EEE virus vaccines that are licensed for use in horses? 
A. No. These vaccines have not been studied in humans and could be harmful.  Veterinary vaccines and other veterinary drugs should never be used in humans.
Insect Repellent Use and Safety


Q. Why should I use insect repellent?
A. Insect repellents can help reduce exposure to mosquito bites that may carry viruses such as West Nile or EEE virus that can cause serious illness and even death. Using insect repellent allows you to continue to play and work outdoors with a reduced risk of mosquito bites.

Q. When should I use mosquito repellent?
A. Apply repellent when you are going to be outdoors. Even if you don’t notice mosquitoes there is a good chance that they are around. Many of the mosquitoes that carry West Nile and EEE virus bite between dusk and dawn. If you are outdoors around these times of the day, it is especially important to apply repellent. 

Q. How often should repellent be reapplied?
A. In general, you should re-apply repellent if you are being bitten by mosquitoes. Always follow the directions on the product you are using. Sweating, perspiration or getting wet may mean that you need to re-apply repellent more frequently.
Q. How does mosquito repellent work?
A. Female mosquitoes bite people and animals because they need the protein found in blood to help develop their eggs. Mosquitoes are attracted to people by skin odors and carbon dioxide from breath. The active ingredients in repellents make the person unattractive for feeding. Repellents do not kill mosquitoes. Repellents are effective only at short distances from the treated surface, so you may still see mosquitoes flying nearby.

Q. Which mosquito repellents work best?
A. The Maine CDC recommends using products that have been shown to work in scientific trials, and that contain active ingredients which have been registered with the EPA (http://www.epa.gov/pesticides/health/mosquitoes/insectrp.htm#choosing) for use as insect repellents on skin or clothing. When EPA registers a repellent, they evaluate the product for efficacy and potential effects on human beings and the environment. EPA registration means that EPA does not expect a product, when used according to the instructions on the label, to cause unreasonable adverse effects to human health or the environment.

Of the active ingredients registered with the EPA, two have demonstrated a higher degree of efficacy in the peer-reviewed, scientific literature (For more detailed information, see http://www.cdc.gov/ncidod/dvbid/westnile/publications.htm). Products containing these active ingredients typically provide longer-lasting protection than others:
• DEET (N,N-diethyl-m-toluamide)
• Picaridin (KBR 3023) 

Oil of lemon eucalyptus [active ingredient: p-menthane 3,8-diol (PMD)], a plant- based repellent, is also registered with EPA. In two recent scientific publications, when oil of lemon eucalyptus was tested against mosquitoes found in the US it provided protection similar to repellents with low concentrations of DEET.   

Q. How does the percentage of active ingredient in a product relate to the amount of protection it gives?
A. Typically, the more active ingredient a product contains the longer it provides protection from mosquito bites. The concentration of different active ingredients cannot be directly compared (that is, 10% concentration of one product doesn’t mean it works exactly the same as 10% concentration of another product.) 

DEET is an effective active ingredient found in many repellent products and in a variety of formulations. Based on a 2002 study (Fradin and Day, 2002; See http://www.cdc.gov/ncidod/dvbid/westnile/publications.htm):
• A product containing 23.8% DEET provided an average of 5 hours of protection from mosquito bites. 
• A product containing 20% DEET provided almost 4 hours of protection 
• A product with 6.65% DEET provided almost 2 hours of protection 
• Products with 4.75% DEET were both able to provide roughly 1 and a half hour of protection. 

These examples represent results from only one study and are only included to provide a general idea of how such products may work. Actual protection will vary widely based on conditions such as temperature, perspiration, and water exposure.  Choose a repellent that provides protection for the amount of time that you will be outdoors. A product with a higher percentage of active ingredient is a good choice if you will be outdoors for several hours while a product with a lower concentration can be used if time outdoors will be limited. If you are outdoors for a longer time than expected and start to be bitten by mosquitoes, simply re-apply repellent (following label instructions).

Q. Why does the Maine CDC recommend certain types of insect repellent?
A. The Maine CDC recommends products containing active ingredients which have been registered with the EPA for use as insect repellents on skin or clothing. 

All of the EPA-registered active ingredients have demonstrated repellency; however, some provide longer lasting protection than others. Additional research reviewed by the Maine CDC suggests that repellents containing DEET (N,N-diethyl-m-toluamide) or picaridin (KBR 3023) typically provide longer-lasting protection than the other products and oil of lemon eucalyptus (p-menthane-3,8-diol) provides longer lasting protection than other plant-based repellents. Permethrin is another long-lasting repellent that is intended for application to clothing and gear, but not directly to skin. In general, the more active ingredient (higher concentration) a repellent contains, the longer time it protects against mosquito bites.

People who are concerned about using repellents may wish to consult their health care provider for advice. The Maine Board of Pesticides Control is a local source for insect repellent information, and can be reached at 1-207-287-2731, or http://www.maine.gov/agriculture/pesticides/public/repellents.htm. The National Pesticide Information Center (NPIC) can also provide information through a toll-free number, 1-800-858-7378 or  http://npic.orst.edu/.

Q. How can you know which active ingredient a product contains?
A. Check the product label if you have questions-–repellents must specify their active ingredients. In some cases you will note the chemical name in addition to/instead of the “common” name: 

• DEET is N,N-diethyl-m-toluamide, Dimethyl-m-toluamide + related isomers, or N,N-Dimethyl-m-      toluamide m-meta DEET + related isomers
• Picaridin (trade name KBR 3023), sometimes known as “Bayrepel,” is  2-(2-hydroxyethyl)-1-piperidinecarboxylic acid 1-methylpropyl ester 
• The active ingredient in oil of lemon eucalyptus is p-menthane 3,8-diol (PMD)

Q. What is permethrin? 
A. Certain products which contain permethrin are recommended for use on clothing, shoes, bed nets, and camping gear, and are registered with EPA for this use. Permethrin is highly effective as an insecticide and as a repellent. Permethrin-treated clothing repels and kills ticks, mosquitoes, and other arthropods and retains this effect after repeated laundering. The permethrin insecticide should be reapplied following the label instructions. Some commercial garments are available pretreated with permethrin.

Q. Where can I find these repellents? 
A. Most of these repellents are sold at multiple retail, discount and drug stores. A wider selection may be available at “outdoor” stores or in hunting and camping sections. 

Q. Where can I find more information about picaridin?
A. A technical fact sheet covering picaridin is available from the EPA at http://www.epa.gov/opprd001/factsheets/picaridin.pdf, or contact the Maine Board of Pesticides Control at 1-207-287-2731.

Using Repellents Properly 

Q. What are some general considerations to remember when using insect repellents? 
A. Always follow the requirements appearing on the product label.

• Use enough repellent to cover exposed skin or clothing. Don't apply repellent to skin that is under clothing. Heavy application is not necessary to achieve protection. 


• Do not apply repellent to cuts, wounds, or irritated skin. 


• After returning indoors, wash treated skin with soap and water. (This may vary depending on the product. Check the label.)


• Do not spray aerosol or pump products in enclosed areas. 


• Do not spray aerosol or pump products directly to your face. Spray your hands and then rub them carefully over the face, avoiding eyes and mouth. 

Q. What are some reactions to be aware of when using insect repellents? 
A. Use of repellents products may cause skin reactions in rare cases. Most product labels also note that eye irritation can occur if product gets in the eye. If you suspect a reaction to a product, discontinue use, wash the treated skin, and call the poison center at 1-800-222-1222. If product gets in the eyes flush with water and consult a health care provider or the poison center. If you go to a doctor, take the product label with you. 
Q. Can insect repellents be used on children?
A. Repellent products must state any age restriction. If there is none, EPA has not required a restriction on the use of the product.


Since it is the most widely available repellent, many people ask about the use of products containing DEET on children. No definitive studies exist in the scientific literature about what concentration of DEET is safe for children. No serious illness has been linked to the use of DEET in children when used according to manufacturer’s recommendations.  The American Academy of Pediatrics (AAP) Committee on Environmental Health has updated their recommendation for use of DEET products on children in 2003, available at http://www.aap.org/family/wnv-jun03.htm, citing: "Insect repellents containing DEET (N,N-diethyl-m-toluamide, also known as N,N-diethyl-3-methylbenzamide) with a concentration of 10% appear to be as safe as products with a concentration of 30% when used according to the directions on the product labels." AAP recommends that repellents with DEET should not be used on infants less than 2 months old. 

AAP has not yet issued specific recommendations or opinions concerning the use of picaridin or oil of lemon eucalyptus for children.
According to the label, oil of lemon eucalyptus products should NOT be used on CHILDREN UNDER 3 YEARS of age. 

Parents should choose the type and concentration of repellent to be used by taking into account the amount of time that a child will be outdoors, exposure to mosquitoes, and the risk of mosquito-transmitted disease in the area.

If you are concerned about using repellent products on children you may wish to consult a health care provider for advice, the Maine Board of Pesticides Control at 1-207-287-2731, or contact the National Pesticide Information Center (NPIC) through their toll-free number, 1-800-858-7378 or at http://npic.orst.edu/.  

Q. What guidelines are available for using a repellent on children? 
A. Always follow the recommendations appearing on the product label when using repellent: 

• When using repellent on a child, apply it to your own hands and then rub them on your child. Avoid children's eyes and mouth and use it sparingly around their ears. 


• Do not apply repellent to children's hands. (Children may tend to put their hands in their mouths.) 


• Do not allow young children to apply insect repellent to themselves; have an adult do it for them. 


• Keep repellents out of reach of children. 


• Do not apply repellent under clothing. If repellent is applied to clothing, wash treated clothing before wearing again. (May vary by product, check label for specific instructions.)

Q. How else can I protect children from mosquito bites? 
A. Using repellents on the skin is not the only way to avoid mosquito bites. Children (and adults) can wear clothing with long pants and long sleeves while outdoors. DEET or other repellents such as permethrin can also be applied to clothing (Permethrin is NOT registered for use on skin), as mosquitoes may bite through thin fabric.  Mosquito netting can be used over infant carriers.

Finally, it may be possible to reduce the number of mosquitoes in the area by getting rid of containers with standing water that provide breeding places for mosquitoes.

Q. Can insect repellents be used by pregnant or nursing women?
A. Other than the routine precautions noted earlier, EPA does not recommend any additional precautions for using registered repellents on pregnant or lactating women. Consult your health care provider if you have questions. 

Q. Can I use an insect repellent and a product containing sunscreen at the same time? What are the recommendations for combination sunscreen/insect repellent products?
A. Yes.  People can, and should, use both a sunscreen and an insect repellent when they are outdoors. Follow the instructions on the package for proper application of each product. In general, the recommendation is to apply sunscreen first, followed by repellent.

It is recommended NOT to use a single product that combines insect repellent containing DEET and sunscreen, because the instructions for use of insect repellents and use of sunscreen are different. In most situations, insect repellent does not need to be reapplied as frequently as sunscreen.  While no recommendations are available at this time regarding products that combine other active ingredients and sunscreen, it is important to always follow the label on whatever product you are using. 

To protect from sun exposure and insect bites, you can also wear long sleeves and long pants. You can also apply insect repellent to your clothing, rather than directly to your skin. 
Q. Where can I get more information about repellents?
A. For more information about using repellents, please consult the EPA at http://www.epa.gov/pesticides/health/mosquitoes/insectrp.htm or consult the National Pesticide Information Center (NPIC), which is cooperatively sponsored by Oregon State University and the U.S. EPA. NPIC can be reached at http://npic.orst.edu/ or 1-800-858-7378.
Municipal & Individual Use of Pesticides

Q. Why should a town be concerned with mosquito-borne viruses?

A. Although Maine has not yet experienced its first case of human WNV or EEE infection, it’s only a matter of time before such a case occurs. It’s likely that the risk of seeing human infections will continue for many years to come. During the past few years, municipal officials have increasingly been called upon to respond to concerns regarding WNV and EEE prevention and control. Municipal officials may be approached by the citizens of affected communities to answer questions about prevention, as well as to discuss pest management strategies. Therefore, municipal officials should be aware of the facts about mosquito-borne viruses and effective prevention and control measures.

Q. How should a town respond to a report of a bird infected with West Nile or EEE virus?

A. It’s important to inform the community that WNV or EEE has been documented in the area. Municipal officials can provide schools and other community institutions with printed information about WNV or EEE, educate on the importance of personal protection, assess possible mosquito breeding grounds (such as old tires, standing water, red maple or cedar swamps, etc.), or consider more aggressive mosquito control measures. The exact location (e.g. street address) at which an infected dead bird is found has no particular importance; it only suggests the possible presence of WNV or EEE in the general area. For this reason, the Bureau of Health recommends that public information about this location refer only to the neighborhood or local area where the bird was found. For further guidance, municipal officials can contact state agencies including but not limited to the Maine CDC, the Department of Environmental Protection, the Board of Pesticides Control and the Department of Agriculture. (Note: it’s also important for officials and citizens alike to understand that the lack of positive bird reports in an area does not mean that WNV or EEE is not present.)

Commercial Pesticide Applicator Licensing

Q. Can a town spray in order to control mosquitoes?

A. Municipal employees must be licensed as a pesticide applicator if the use of a pesticide is part of their official duties, and they may only apply pesticides to municipal properties. Municipal entities needing licenses include municipal and quasi-municipal organizations like Parks and Recreation Departments, Public Works, Cemetery Maintenance, Water & Sewer Districts, Housing Authorities, etc. 
The Board of Pesticides Control also requires licensing whenever pesticides are applied in areas open to the public. These areas could include parks, campgrounds, apartment or condominium grounds, common areas of apartment buildings and many other areas. If a municipality hires an outside company to do pest control, that municipality must be sure the applicator company has the appropriate licenses. We recommend obtaining proof of licensure even before entertaining a bid from an outside pest control company.

Pesticides covered by these rules include insecticides to kill mosquito larvae like Bacillus thuringiensis (var. israelensis) (Bti), Bacillus sphaericus (Bs), methoprene, and temephos, and insecticides to kill adult mosquitoes like malathion, naled and the pyrethroids, or any other pest control products both organic and synthetic. 
Pesticide applicator licenses are required to handle and apply even the over-the-counter product varieties -like mosquito dunks or natural and organic products - by government employees or in public areas because of the greater potential for public exposure and the added liabilities resulting from that use.   PERSONAL USE OF REPELLENTS DOES NOT REQUIRE A LICENSE.
Q. Can people use pesticides on their own property?

A. Individual property owners can use over-the-counter mosquito controls on their own property without a license, including adulticides applied to trees, shrubs and other upland vegetation, and larvicides applied to “enclosed” waters, i.e., dumpsters, old tires, birdbaths or other breeding sites not connected to any waters of the State. 

Q. When does an individual need a commercial pesticide applicator license to use a pesticide?

A.  Individual property owners need a commercial pesticide applicator license to treat other people’s property, any waters of the State, and areas open to the public. A commercial pesticide applicator license is also required for use of any pesticide as a service for which compensation is received.

Q.  What is required for a municipal mosquito or tick control program?

A.  All of the following are required: 

- All pesticide applicators must be licensed as commercial masters or operators in the biting fly & other arthropod vectors category

- Each municipality must first license a Master level applicator

- Additional licensees can be at the operator level
- Any required permits/licenses from the Maine Department of Environmental Protection. 

Q.  How do you get the commercial license?

A.  To be licensed as a Master-level pesticide applicator, candidates must pass three written, closed book exams, and one oral exam.  The written exams cover general pesticide information, biting fly and tick management, and regulations.

To be licensed at the Operator level, candidates must pass two written, closed book exams that cover

general pesticide information, and biting fly & tick management.

Q.  What areas can the town treat with pesticides?

A.  Unless a public health emergency has been declared, permission must be obtained from all landowners before treatment is allowed.  If pesticide treatment is done by aerial application, notices must be published in the newspaper, and neighbors within 500 feet of the spray site must be notified in writing.

Certification and Licensing Chart

	License Type
	Where do I get study materials?
	Types of Exams
	Where do I take exams?
	Exam fees
	Certification Period
	License Fee
	License Duration

	Commercial - Master
	UMCE (1)
1-800-287-0279
207-581-3880
Core and Category Manuals 

BPC (2)
207-287-2731
Regulations Manual
	Minimum of 3 written (Core, one or more categories, and regulation exams) plus a Master's Oral exam
	BPC Offices by prefiled exam application only
207-287-2731 
	$10 each for the Core and for each category exam 

$50 for the regulation and Master's Oral exams
	6 years
	$70
	2 year
renewable 12/31

	Commercial – Operator (3)
	UMCE
1-800-287-0279
207-581-3880
Core and Category Manuals
	Minimum of 2 written (Core and one or more category exams)
	BPC Offices by prefiled exam
application only
207-287-2731 
	$10 each for the Core and for each category exam
	6 years
	$70
	2 year
renewable 12/31


(1) UMCE=University of Maine Cooperative Extension, Pest Management Office, 491 College Avenue, Orono, Maine 04473.  Study manuals vary in price -- check with UMCE for details.
(2) BPC=Board of Pesticides Control, 28 State House Station, 333 Deering Bldg., AMHI, Augusta, Maine  04333-0028.  Regulations study manual will be sent once complete exam application is received.
(3) Company/agency must have a licensed Commercial Master applicator before Commercial Operators may be licensed.  See 01-026 Chapter 31 for exemptions.
Q. Where do I find a licensed pesticide applicator?

A. A list of companies licensed to do commercial mosquito control programs may be obtained from the Maine Board of Pesticides Control at 1-207-287-2731, or http://www.maine.gov/agriculture/pesticides/public/mosquito_control_list.htm.
Maine Department of Environmental Protection (MEDEP) Licensing Issues

Q. What does a town or an individual do to diminish the threat posed by standing water?  If I want to control mosquitoes with pesticides, do I need a license/permit from the Maine Department of Environmental Protection (MEDEP)?

A. The answer to this question depends on if the standing water constitutes a natural resource protected by state law and what actions are proposed.

Any discharge of pollutants, including pesticides, to “waters of the State” or in such a way that they enter a water of the State, first requires approval from MEDEP (38 MRSA, §413(1)).  Waters of the State are defined as any and all surface and subsurface waters that are contained within, flow through, or under or border upon this state or any portion of the state…except such waters as are confined and retained completely upon the property of one person and do not drain into or connect with any other waters of the State (38 MRSA, §361-A(7)).  By definition, waters of the State include streams, rivers, lakes, ponds, marine waters, freshwater and coastal wetlands, and groundwater.  In Maine, almost all wetlands are connected to either surface or ground waters, and some are connected to both.

Various chemical and biological agents are marketed for control of mosquitoes.  Chemical pesticides are not selective and have the potential to impact other species.  Bacterial pesticides are developed to impact species with specific properties, but may still impact more species than desired if improperly used.  Mosquitoes, black flies, and some non-biting midges have physiological differences from other species that make them particularly sensitive to the bacterial pesticides Bacillus thuringiensis subspecies israelensis (Bti) and B. sphaericus (Bs).  These materials are available in solid and granular formulations that sink to the bottom, will not be released into the water column, and must be ingested by the mosquito larvae to be effective.  They also have limited persistence in the environment.  Application of either chemical or bacterial pesticides to a water of the State requires a waste discharge license from MEDEP.  However, as you’ll see below, MEDEP has identified some activities that are exempt from requiring a license/permit and has also developed a General Permit that provides for expedited approval of other activities.

Q. What can I do that does not require a license/permit from MEDEP?

A.  The following is a list of mosquito treatments that do not require approval from MEDEP:

1. Ground or aerial spraying for adult mosquitoes according to pesticide label instructions, with appropriate precautions to avoid surface waters.

2. Use of pesticides for control of mosquito larvae in artificial structures that do not constitute waters of the State and that have no connections to waters of the State while the pesticides are active.

3. Use of granular or solid forms of the bacterial pesticides Bti and Bs in isolated freshwater wetlands or constructed ponds, which are contained on one person’s property and have no connections to surface waters of the State.

4. Use of granular or solid forms of Bti and Bs in high salt marsh pools immediately after tidal flooding to allow for material dissipation prior to the next tidal exchange.  In both #3 and #4, the MEDEP advises people to target waters without natural predators.

Q. What’s the scoop on MEDEP’s General Permit for Aquatic Pesticides for the Control of Mosquito-Borne diseases?

A.  As noted above, some natural habitats may at times offer potential breeding conditions for mosquitoes that carry WNV and EEE.  To address this, in September 2005, MEDEP issued a General Permit (GP) for aquatic pesticide discharges for the control of mosquito-borne diseases in waters of Classes B, C, SB, and SC that constitute breeding habitat for mosquito species known to be potential disease vectors.  All waters in Maine are classified and MEDEP can provide further information on the classification system and the classes of specific waters.  The GP provides for treatments using all formulations of Bti and Bs.

To be covered by the GP, the treatment must be part of a specific management plan coordinated with other entities, such as a neighborhood association, municipality, etc., with a targeted approach toward treatment and habitat characterizations.  Coverage requires identification of a significant need to control the target species and information addressing why pesticide treatments are the most effective means.  Significant need includes demonstration that the water body provides preferred breeding habitat for mosquito species that are vectors of infectious diseases, positive identification of the presence of mosquito vectors, or documentation by the Maine Center for Disease Control of mosquitoes, birds, or humans testing positive for infectious diseases within a 20-mile radius.  However in geographical locations of concern, GP coverage can be applied for well in advance of a specific threat, providing the authority and ability to address needs as they arise.

A notice-of-intent (NOI) form must be filed with the MEDEP and a decision can be made within 14-days.  A decision can be made sooner if the MEDEP has been provided with prior notice and if the applicant has included all required materials.  Individual coverage under the GP is provided on a yearly basis with payment of annual fees, demonstration of a continued significant need to treat mosquitoes, and evidence of a coordinated treatment plan.  The GP is valid through September 2010, but is not a tool for general mosquito eradication.

It should be noted that Bti and Bs are effective at mosquito control during specific life stages of the mosquito larvae.  Thus, it is important that people develop long-term, area-wide management strategies and not rely on last minute decisions that may not be approvable within the desired timeframe or effective in controlling mosquito populations.

Q.  What if I want to control mosquitoes in other areas?

A.  A proposed treatment must be either one of those activities described above as exempt from license/permit requirements or covered under the General Permit, or subject to an individual Waste Discharge License (WDL).  As an individual WDL will carry the same requirements as does the GP, but may require 90-days or more to obtain, the most efficient regulatory tools are the exemptions and the GP.  At this time, the MEDEP does not have the authority to approve pesticide discharges for mosquito control to waters in classes AA, A, GPA, tributaries to GPA waters, and those with watersheds of less than 10 square miles, often the highest quality waters in Maine and/or those most at risk from pollutant discharges.

As USEPA states in Wetlands & West Nile Virus (draft), “healthy wetlands are not uncontrolled breeding grounds for mosquitoes.  These unique ecosystems sustain numerous species of fish, insects, amphibians and birds that feed on mosquito eggs and larva.  Moreover, the mosquito species responsible for West Nile transmission do not prefer to reproduce in healthy wetlands.”

Q.  If I want to eliminate wetland areas, does it require a permit from DEP?

A.  Yes, and the MEDEP does not encourage such activities.  A permit is required under the Natural Resource Protection Act (38 M.R.S.A. § 480 et seq.) and the Maine Wetland Protection Rules (06-096, CMR Chapter 310)for any activity listed below located in, on, or over a protected natural resource or located adjacent to most protected natural resources such that soil or other materials may enter the resource. The activities referred to consist of dredging, bulldozing, removing or displacing soil, sand, vegetation or other materials; draining or otherwise dewatering; filling; or construction, repair, or alteration of a permanent structure. Further, the placement of soil in a water of the State constitutes the discharge of a pollutant, regulated as described above. It should also be noted that all temporary ponded areas are not without value. In the spring, areas known as vernal pools are ponded for only a short time, but provide critical breeding habitat for amphibians and may constitute a significant wildlife habitat.

Q. How might regulations pertaining to the use of pesticides change if we had human cases of WNV in our town?

A. The occurrence of cases of WNV infection in humans in an area does not in and of itself affect any of the pesticide regulations cited in this document. In the unlikely event of a severe or extensive outbreak of West Nile Virus infection, the Governor has the power to declare an “extreme public health emergency” that could include measures leading to the suspension of some regulations regarding pesticide use. In the event of such an unlikely scenario, that information will be made widely available through the media or through inquiries to any of the regulatory agencies involved.

Pesticides Used in Mosquito Control 

Q. What are "larvicides"?  How are they used?
A.  Larvicides, regulated by the US Environmental Protection Agency (EPA), are products used to kill immature mosquitoes (larvae). They can be either biological (such as toxin from a specific bacteria that is lethal to mosquito larvae but not to other organisms) or chemical products, such as insect growth regulators, surface films, or organophosphates, and are applied directly to water sources that hold mosquito eggs or larvae. When used properly, larvicides can help to reduce the overall mosquito population by limiting the number of new mosquitoes that are produced.  

Using Larvicides
Spraying to kill mosquito larvae can be very effective, and has minimal environmental or toxicological risk if the biological agent Bti is used. Bti is shorthand for Bacillus thuringiensis variety israelensis, a natural bacterium that kills certain fly larvae, but not other organisms. In other words, Bti kills mosquito larvae (or black fly larvae if used in streams), but doesn’t directly harm fish, mammals, amphibians, reptiles, or other insects (including dragonflies, damselflies, water boatmen, caddisflies, mayflies, and stoneflies). 

The mosquito larvae must feed on the Bti particles. Mosquitoes in their pupal or adult stages won’t be killed when Bti is applied to the water. Using Bti has several major drawbacks:

· It must be done before WNV or EEE cases appear, before an accurate arboviral risk assessment is possible. 

· More than one treatment is usually necessary if mosquito larvae are to be controlled for a long period of time. 

· Treating water with pesticides in Maine, even biological pesticides containing Bti, requires a special permit from the Maine Department of Environmental Protection. Getting a permit takes time, planning, and effort. 

There are chemical-based larval control products available, but they may pose risks to many other organisms besides mosquito larvae.

Communities should combine a mosquito control program with a mosquito surveillance program that identifies where and when the human-biting or arbovirus-transmitting mosquitoes are abundant. Controlling mosquitoes that aren’t involved in disease transmission wastes time and money. 

Q. What are "adulticides"?
A.  Adulticides, also regulated by the EPA, are products used to kill adult mosquitoes. Adulticides can be applied from hand-held sprayers, truck-mounted sprayers or using airplanes and helicopters. Adulticides, when used appropriately, can have an immediate impact in reducing the number of adult mosquitoes in an area, with the goal of reducing the number of mosquitoes that can bite people and possibly transmit arboviruses. 

Using Adulticides
Spraying mosquitoes may help reduce the risk of being bitten, but it presents a number of concerns. 

The first is that if we aim to decrease the risk of acquiring WNV or EEE, we need to target only the mosquito species that can spread these arboviruses. We could try to kill all mosquitoes, but that would be wasteful and expensive. Using chemical insecticides can also carry environmental and human health risks. 

Spraying to kill the adults usually requires specialized ultra low-volume spray equipment (and special training), and is difficult or impossible in many areas. The effects last only a few hours. 

A spray truck (ultra low-volume sprayer) is most commonly used to target adult mosquitoes; it sprays while driving down public roads. The spray drifts away from the road and controls mosquitoes in a swath that might be only 30 to 100 yards wide. In rural areas, roads are few and far apart, so this spraying only hits a small area of the town. In more urban areas, roads are closer together, so a spray truck going down the roads can cover a higher percentage of the area. Spraying for adult mosquitoes is intended to protect people; you protect more people if you concentrate on areas of high human population or activity.

Sometimes hydraulic sprayers are used to treat the vegetation where mosquitoes rest. In this case, the treatment has slightly longer effect, although it still lasts only a day or two. This is one option if you wish to reduce mosquito problems for a single outdoor event. Sometimes backpack sprayers are used in less-accessible areas.

If an arboviral threat occurs, and adult mosquitoes are already flying, then careful treatment can reduce mosquito numbers for a short time. Mosquitoes can fly long distances, though, so they can quickly re-invade the sprayed area.

Pesticides registered for use in municipal mosquito abatement projects

The four ingredients registered for municipal projects are: Naled, Permethrin, Resmethrin, and Sumithrin. 

· Naled is a broad spectrum organophosphate insecticide, meaning that it kills many insect species in addition to your target species. Like many others, it is quite toxic to fish. It also may cause irreversible eye damage. 

· Permethrin is a broad-spectrum insecticide. It is fairly persistent, and photostable. It is highly toxic to fish and honeybees, and is in many backyard pesticide products. 

· Resmethrin is also very toxic to honeybees and fish. It is less persistent than permethrin, and a little more easily broken down in sunlight. 

· Sumithrin and is similar in persistence and photo-stability as resmethrin. 

Sometimes another chemical, piperonyl butoxide, is added to a pyrethroid insecticide. Piperonyl butoxide works as a synergist, which means that adding it greatly increases the effectiveness of the insecticide. It is very short-lived.

Pesticides registered for small scale and residential projects

Many other products are registered for these uses. If you have questions about these products, contact the Maine Board of Pesticides Control at 1-207-287-2731.  Any product used for mosquito control must show the intended site of application (trees, shrubs, stagnant water, wetlands, ponds, etc.) on its label.  It should also have directions for control of mosquitoes.

These pesticides vary in their toxicity, persistence, and effectiveness. These characteristics (plus cost and availability) affect the decision of which product to use in a given situation.

Q. Are pesticides the only means to control mosquitoes? What is IPM?
A. Chemical control measures are just one part of a comprehensive and integrated mosquito management program. An integrated pest management (IPM) program is the most effective way to prevent and control mosquito-borne disease. An integrated mosquito management program should include several components: (1) use of repellents, behavior modification (clothing, time and place of activity, etc), (2) surveillance (monitoring levels of mosquito activity, and where virus transmission is occurring), (3) reduction of mosquito breeding sites (source reduction), (4) community outreach and public education, and (5) the ability to use chemical and biological methods to control both mosquito larvae and adult mosquitoes. Using multiple tactics that complement each other strengthens the overall effectiveness of any prevention and control program, and also reduces the risk that the mosquitoes will develop resistance to pesticides. An IPM program requires residents themselves to become informed about arboviruses, and to shoulder some of the responsibility of reducing risk by using repellents, dressing to minimize exposed skin, and limiting outdoor activity during periods when mosquitoes are active.

Control measures, including the decision to use chemical adulticides (pesticides to kill adult mosquitoes) should be based on surveillance data and the risk of human disease. 

Resources to learn more about mosquito control include the University of Maine Cooperative Extension at 1-800-287-0279, the Maine Forest Service at 1-207-287-2431 or http://www.state.me.us/doc/mfs/mosquito.htm, and the American Mosquito Control Association at http://www.mosquito.org/. 

Q. Are mosquito control methods permanent?
A. No. A problem in spraying adults, treating larvae, and source reduction is that adult mosquitoes are highly mobile. Some of them live a long time, and can fly quite far from the place where they emerged. Most people who want to “eliminate” mosquitoes by spraying or source reduction will find that much of the mosquito problem comes from neighboring sites as far as a mile away. But that’s often why information campaigns try to get as many people as possible to help. When everyone pulls together, the problems can be reduced.

Movement of adult mosquitoes is another reason larval treatments must be repeated. New adults fly in and lay their eggs continuously over the summer.

Q. Are pesticides harmful to people or the environment?
A. Effect on human health is one of the primary factors considered in regulation of pesticides. Pesticides that can be used for mosquito control have been registered for use by the EPA. When these products are used according to their label directions, they should not pose an unreasonable risk to human health. People who are concerned about exposure to a pesticide, such as those with chemical sensitivity or breathing conditions such as asthma can reduce their potential for exposure by staying indoors during the application period (typically nighttime).

For more information on pesticides and human health, or their effect on the environment and wildlife, consult the Maine Board of Pesticides Control at 1-207-287-2731, e-mail pesticides@maine.gov, or go to http://www.maine.gov/agriculture/pesticides. Information is also available from the EPA at http://www.epa.gov/pesticides/health/index.htm, which oversees the registration of these chemicals. The National Pesticide Information Center (NPIC) can also provide information through a toll-free number, 1-800-858-7378, or at http://npic.orst.edu/. 

Q. What should I do if I think that I am having health problems because of pesticides used in my area?
A. If you are experiencing health problems for any reason it is important to see your health care provider promptly. If you are experiencing severe health problems go immediately to an Emergency Room. 

Contact Information

Maine Center For Disease Control

For information on mosquitoes, arboviruses (WNV, EEE), and methods of personal protection, contact the Maine CDC at (207) 287-3960. (http://www.maine.gov/dhhs/boh/ddc/westnile.htm)

Maine Board of Pesticides Control

For information on pesticide regulations, pesticide effects, and applicator licensing, contact the Maine BPC at (207) 287-2731 or e-mail pesticides@maine.gov.

For a list of licensed companies offering mosquito control services in Maine, go to http://www.maine.gov/agriculture/pesticides/public/mosquito_control_list.htm. This list includes companies that have responded to a Maine BPC survey asking if they offer mosquito control services. Many other companies in Maine are licensed to provide mosquito control services but may not choose to do that type of treatment. 

For information on the relative risk of mosquito control products go to the Maine BPC’s Human Health and Environmental Relative Risks of WNV Mosquito Control Products web site at   http://www.state.me.us/agriculture/pesticides/wnv/. 

Maine Department of Environmental Protection (MEDEP) 

For information on pesticide discharges, contact the MEDEP’s Division of Water Quality Management in Augusta at (207) 287-3901 or 1-800-452-1942.
For information on alterations to natural resources, contact the Division of Land Resource Regulation t one of the following offices:




Portland: (207) 822-6300 or 1-888-769-1036




Augusta: (207) 287-3901 or 1-800-452-1942




Bangor:   (207) 941-4570 or 1-888-769-1137.

MEDEP’S WNV site (http://www.maine.gov/dep/special_topics.htm)
MEDEP General Permit: Aquatic Pesticides for the Control of Mosquito-Borne Diseases

MEDEP Fact Sheet: Aquatic Pesticide Applications for Mosquito Control (June 1, 2005)

MEDEP Fact Sheet: Mosquito Control and West Nile Virus (August 8, 2005)

This document is a collaborative effort between the Maine Centers for Disease Control, the Maine Board of Pesticides Control, and the Maine Department of Environmental Protection.  Information from the national Centers for Disease Control, U.S. Environmental Protection Agency, University of Maine Cooperative Extension, and the New Hampshire Cooperative Extension was also used in this document.
