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Brunswick County Surveillance Program

• Surveillance Program 
Reports:

• Historical data

• Citizen request

• Landing counts

• Daily light traps (3 
locations) 

• CDC light traps

• EEE & WNV

• GIS mapping



Brunswick County Surveillance Program

• Historical data

• What mosquitoes are active?

• Trap data

• Past seasonal events and weather 
conditions 

• Past problem areas

• Past control methods

• Additional information

• Citizen request

• What are the citizens saying?

• Location of request

• Multiple request

• Larvicide locations

• Landing count stations

• Are mosquitoes the real issue?

• Additional information for 
mosquito tech



Brunswick County Surveillance Program

Landing counts

• Landing counts
• Current landing rate

• Multiple stations covering the 
county

• Pre and Post event
• Pre and Post application
• Aedes albopictus 
• Mosquito field ID

• Aedes albopictus 

Landing counts

• Mosquito Habitats
• Salt Marsh

• Oc. sollicitans & taeniorhynchus
• Woodland Pool

• Ps. ciliata
• Permanent Water

• An. quadrimaculatus
• Flood Plain

• Oc. atlanticus
• Pasture

• Ps. columbiae
• Container

• 2 types (natural or man made)
• Ae. albopictus



Brunswick County Surveillance Program

• Daily light traps (3 locations) 

• Current trap date

• 24/7 365 days a year

• Pre and post event

• Pre and post application

• Seasonal trend

• Builds historical record



Brunswick County Surveillance Program

•CDC light traps
• Virus activity

• EEE and WNV

• Week 38-42

• But may adjust trapping depending 
on seasonal factors

• Pre and post event

• Pre and post application



Brunswick County Surveillance Program
CDC light traps

EEE
• Normal seasonal conditions

• Incubation periods

• 4 to 10 days

• Cs melanura (EEE)

• Wild Birds

WNV
• Drought conditions

• Incubation periods

• 2 to 6 days but ranges from 2 to 
14 days. 

• Cx. pipiens (WNV)

• Wild Birds



Brunswick County Surveillance Program
GIS Mapping 

• 2ft Contours

• Wetlands

• Soils

• Major Hydrology

• Minor Hydrology

• Structures

• Parcels

• Primary Roads

• Streets

• County Boundary

• Orthoimagery

• 2018 BRU DS Islands

• County ULV Routes

• Citizen Requests

• Do Not Spray List
• Bee keeper
• Call before spray
• Do not spray
• Do not spray call before
• Fish farm

• Larvicide Registry

• Historical Mosquito Projects



Brunswick County Surveillance Program
Storing Records

By law, ALL application records 
must be kept for a minimum of 3 
years.

• Adulticiding Records

• Larviciding Records

• Citizen Requests

• Reports

• Number of Mosquito Species

• World 3,000+ species

• United States 176 species

• North Carolina 64 species

• Brunswick County 49 species



Brunswick County and 
Surrounding area 
Arbovirus Activity

Surveillance Program



2018 Arbovirus Activity in South Carolina
Source: SC DEHEC



2018 Arbovirus Activity in North Carolina
CDC ArboNet 2018

WNV 10 cases 
and 2 deaths

EEE Humans 1
EEE Horses 5
Mosquito pools 7



2017 Arboviruses

EEE WNV



2016 Arbovirus

EEE WNV 



2015 Arbovirus

EEE WNV



2014 Arbovirus

EEE WNV



2013 Arbovirus

EEE WNV



2012 Arbovirus

EEE WNV



Brunswick County Surveillance Program



Brunswick County Surveillance Program



Brunswick County Surveillance Program



Mosquito surveillance will help 
provide the answers for the 

paperwork to come.



Mosquito Abatement Quick Guide



Mosquito Abatement Quick Guide

• Please review the following guidelines for reimbursement of 
mosquito abatement costs you may incur as a result of a disaster. The 
North Carolina Emergency Management Agency (NCEMA) and the 
Federal Emergency Management Agency (FEMA) are providing this 
information early in an effort to maximize applicant opportunities for 
federal reimbursement of eligible mosquito abatement activities 
following a Presidential Declaration. Take the necessary actions to 
prevent a health and safety threat as soon as possible, but know the 
rules for reimbursement 



Mosquito Abatement Quick Guide

• The Public Assistance Program and Policy Guide (PAPPG)

• A. Discussed further in Appendix G: Mosquito Abatement.

• B. Insecticide approved by EPA

• Eligibility Requirements



Mosquito Abatement Quick Guide

• Procedure and Documentation Requirements 
• a. Before spraying, collect trap data or landing rates (for adulticide use) or dip data (for larvicide use) to 

verify the hazard. 

• b. Before spraying, contact FEMA EHP Point of Contact (#5 below) to identify spray exclusions areas due to 
the presence of endangered or threatened or critical habitat. 

• c. Obtain a letter from the county health department indicating the presence of a serious health threat or a 
mosquito nuisance that is severely hampering the recovery effort. 

• d. Follow manufacturer’s label on EPA-approved chemicals for mosquito abatement by certified employees. 
The pesticide also must be registered in NC by the NC Department of Agriculture & Consumer Services 
(NCDA&CS). Provide documentation of the chemical, application method and concentration used. 

• e. For aerial spraying, check with NCDA&CS Pesticide Section to make sure the plane and pilot are in 
compliance with all applicable rules and regulations of the NC Pesticide Law. 

• f. Provide spray area maps detailing the zones affected/treated. 

• g. Provide date(s) of application. 



Mosquito Abatement Quick Guide

• Do not Delay:
• a. Start collecting data as soon as a 

potential threat is identified to 
establish a baseline trap, landing 
rate, or dip count. Data is only 
valid for a period of two weeks.

• b. Counties or communities that do 
not have a mosquito abatement 
program may request technical 
assistance with surveillance and 
personal protective measures from 
the North Carolina Division of 
Public Health by viewing https://

• Points of Contact: 
• For more information, please 

contact: 

• Michael Doyle at 919-546-1637 
(michael.doyle@dhhs.nc.gov) or 
Carl Williams 919-546-1660 
(carl.williams@dhhs.nc.gov), or 
email 

• Chelsea Klein your FEMA-
R4EHP at 
Chelsea.Klein@fema.dhs.gov.

•

mailto:michael.doyle@dhhs.nc.gov
mailto:carl.williams@dhhs.nc.gov
mailto:Chelsea.Klein@fema.dhs.gov


FEMA APPENDIX G: MOSQUITO 
ABATEMENT



FEMA APPENDIX G: MOSQUITO 
ABATEMENT

• FEMA may provide reimbursement for mosquito abatement measures 
at the written request of the State, Territorial, Tribal, or local public 
health officials after FEMA consults with the Centers for Disease 
Control and Prevention (CDC), based on: 

• Evidence

• Surveillance data

• A description of the type of mosquito management required

• Mosquito abatement measures



FEMA APPENDIX G: MOSQUITO 
ABATEMENT

• Evidence of:

• Higher levels of disease transmitting mosquitoes in the disaster area following 
the event;

• A significant number of disease carrying mosquitoes in the area due to the 
increase in event-related standing water; or  

• The potential for disease transmission and human exposure to disease carrying 
mosquitoes based on the detection of arboviral diseases in sentinel organisms 
(poultry, wild birds, mosquito pools) in the impacted area prior to the storm 
event, discovered during surveillance as part of mosquito abatement activities, 
or reported human cases in which transmission occurred prior to the storm 
event.



FEMA APPENDIX G: MOSQUITO 
ABATEMENT

• A determination that a significant increase in the mosquito population 
and/or the change of biting mosquito species poses a threat to 
emergency workers who are required to work out-of-doors, thereby 
significantly hampering response and recovery efforts. Such evidence 
may include an abnormal rise in landing rates or trap counts, 
significant changes in species composition or estimate of infection 
rates, when compared to pre-disaster surveillance results. 



FEMA APPENDIX G: MOSQUITO 
ABATEMENT

• Verification from medical facilities within the affected area that an 
increase in the general public’s exposure to mosquitoes has directly 
resulted in secondary infections, especially among those with 
weakened immune systems such as the elderly, the very young, or the 
sick. This may occur when increased numbers of residents in disaster 
areas with extended power outages are forced to open buildings for air 
circulation.



FEMA APPENDIX G: MOSQUITO 
ABATEMENT

• Surveillance data:

• Mosquito population density pre- and post-disaster

• Arbovirus transmission activity indices

• Infection rates in mosquitoes 

• Seroconversion in sentinel chickens 

• Equine case 

• Human cases 

• The amount and type of flooding (e.g., saltwater/freshwater, coastal/inland)

• The extent and location of damage to housing 

• The extent, location, and anticipated duration of power interruption 

• The anticipated extent and duration of cleanup and recovery operations 



FEMA APPENDIX G: MOSQUITO 
ABATEMENT

• A description of the type of 
mosquito management required 
(e.g., aerial or ground based 
adulticide applications, larvicide 
applications), and duration of 
application to reduce the threat 
and the areas where the 
interventions are needed

• Eligible for Public Assistance
• All insecticide formulations must 

be approved and registered by the 
EPA

• For use in urban areas for 
mosquito control

• Applied according to label by a 
certified applicator

• Mosquito abatement measures 
must comply with all Federal, 
State, Territorial, and local laws, 
ordinances, and regulations 
concerning vector control



FEMA APPENDIX G: MOSQUITO 
ABATEMENT

Mosquito abatement measures

• Adulticiding

• Ground or Aerial

• Breeding habitat removal or alteration

• Draining or removing standing water

• Increased dewatering through the pumping of existing drainage systems 

• Dissemination of information (e.g., inserting flyers with resident’s water bills, 
public service announcements, newspaper campaigns) to direct residents to 
remove the mosquito breeding habitat 



CDC GUIDELINES FOR ARBOVIRUS SURVEILLANCE PROGRAMS IN 
THE UNITED STATES

• Chapter 1:

• Natural disasters and encephalitis outbreaks: Natural disasters such as 
floods and hurricanes can create a potential for epidemics of vector-
borne disease.

• https://www.cdc.gov/ncezid/dvbd/pdf/arboguid_508.pdf

https://www.cdc.gov/ncezid/dvbd/pdf/arboguid_508.pdf


CDC GUIDELINES FOR ARBOVIRUS SURVEILLANCE PROGRAMS IN 
THE UNITED STATES

• The Federal Emergency Management Agency (FEMA), which 
oversees all federal disaster activities, calls upon CDC to evaluate the 
risk of vector-borne disease. 

• Reimbursement for vector control depends on the presence of a clear 
risk of vector-borne disease that can be related to the emergency or 
disaster. 



CDC GUIDELINES FOR ARBOVIRUS SURVEILLANCE PROGRAMS IN 
THE UNITED STATES

• In order for CDC to rapidly and accurately evaluate the risk of vector-
borne disease, it is important for state and local health and vector 
control agencies to have readily accessible as much data as possible.

• Historical data should be available for comparison with current data, 
to show how the disaster is related to any increase in vector or virus 
activity.

• The types of information that are needed to estimate the risk of an 
epidemic are the following:



CDC GUIDELINES FOR ARBOVIRUS SURVEILLANCE PROGRAMS IN 
THE UNITED STATES

• a) Mosquito population indices (Are vector 
species present? How do light trap indices 
compare with previous years and with this 
year prior to the current disaster?) 

• b) Virus infection rates in mosquitoes (What 
is the minimum infection rate (MIR) this year? 
How does it compare with MIRs in epidemic 
years? Is virus activity localized or is it 
widespread?) 

• c) Evidence of increased virus transmission 
in vertebrate amplifying hosts (What 
temporal and spatial patterns are seen and how 
do they compare with the norm for this 
locality?) 

• d) Evidence of disease in equines 
(WEE/EEE)

• e) Rainfall and temperature data (Is there 
any evidence to show an association between 
past outbreaks/epidemics and specific weather 
patterns?) 

• f) Time of year (Is it relatively early in the 
virus transmission season for this locality?) 

• g) Risk to the human population (Is virus 
activity near populated areas? Is vector 
movement between areas of virus activity and 
populated areas?) 



Questions?



Additional Information

• FEMA Mosquito Abatement Quick Guide

• https://www.fema.gov/media-library-data/1537104190831-
4fb60e06b100ca7fd2982aad2d439d5b/DR-4393-
NC_20180914_MosquitoAbatementQuickGuide.pdf

• FEMA APPENDIX G: MOSQUITO ABATMENT

• http://www.ncalhd.org/wp-content/uploads/2018/10/10-Public-Assistance-
Program-and-Policy-Guide-V3.1_Mosquito-Abatement.pdf

• CDC GUIDELINES FOR ARBOVIRUS SURVEILLANCE 
PROGRAMS IN THE UNITED STATES

• https://www.cdc.gov/ncezid/dvbd/pdf/arboguid_508.pdf

https://www.fema.gov/media-library-data/1537104190831-4fb60e06b100ca7fd2982aad2d439d5b/DR-4393-NC_20180914_MosquitoAbatementQuickGuide.pdf
http://www.ncalhd.org/wp-content/uploads/2018/10/10-Public-Assistance-Program-and-Policy-Guide-V3.1_Mosquito-Abatement.pdf
https://www.cdc.gov/ncezid/dvbd/pdf/arboguid_508.pdf

