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2016 Statistics and 

reports
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Neighborhood surveys
Literature distribution to individual households

Neighborhood surveys involved selecting an area in the community that 

may have a high potential for mosquito breeding and handing out 

literature to each household.  The results of these visit varied.  Some 

residents that were home asked if their yard could be surveyed for any 

sources that they had overlooked.  Some residents that were not home 

did call later and ask that their yard be checked for sources.  All 

households were left literature about how mosquitoes breed, commonly 

overlooked sources and information on Zika.  

29 Service request received

57 Visits, treatment and/or specimen collection resulting from service request visit

146 Visits made to Permanent Sites   

Permanent Sites are locations that have already been identified as problem 

areas for consistent breeding.  The property owners have already given 

permission for treatment and regular visits are made during the summer and 

all larviciding activities are documented.  

A visit is made to any location a resident calls in relating to mosquitos.  Most 

reporting a high number of mosquitoes at their house and either can’t find 

the source, or know the source but it is not on their property.  Some of these 

investigations are a one time visit where the source is identified and abated.  

Other times a light trap is set out to collect species and that in turn helps to 

identify what type of source to find.  For instance, a light trap was put in an 

area that was inundated with mosquitos, with no know obvious source 

nearby.  A light trap was placed, and when collected, the species in the trap   



68 Larval collections

Were exclusively container breeders.  With that knowledge, the house on 

the backside of the property was investigate and was found to have 

numerous pots that had high levels of larva breeding in each of them.   
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Adult collections
Mosquitos identified by genus/species
Different species identified

Most of these specimens are collected during a service request or at a 

known permanent site.  Only a few larval samples are collected at each 

location.

The adult collections come from two different types of traps that are 

placed out in the afternoon and retrieved late the next morning.  

Depending on what type of genus of mosquito is suspected of being 

present, dictates what type of bait is used with each of the traps.  There is 

a human scented lure that can be used, but most of the time, CO2 from 

dry ice sublimation is the standard choice.

Locations for trap placement included all areas of Cabarrus County.  

Several of the major parks, greenways and a couple schools were trapped 

on a rotational basis to see what species and what type of numbers were 

in these areas.  There were no Aedes aegypti (the species that can 

transmit Zika) found in any of the pedestrian high traffic areas.

It is important to note that these traps are sampling a small area at each 

location.  These traps are not designed to eliminate mosquitoes from a 

large area.  The primary purpose is to see what species are present and if 

the population warrants, then treatment for the breeding source is initiated.



Location
Number of 
times traps

were set out

Different number 
of species 
identified

Total number of 
females    

collected

Dorton Park 4 8 381

Cabarrus Arena 6 11 280

McGee park/ greenway 2 6 26

Sunshine Daycare 1 1 6

Safrit Park 1 2 19

Les Meyers Park 2 1 3

Pharr Mill Park 3 9 18

Oakwood Cemetery 2 5 17

Vietnam Veteran Park 1 3 4

Frank Liske Park 1 1 1

Mary Francis Wall 
daycare

6 12 264

Moss Creek Swim Club 2 7 64

R. Brown McAllister 
Elementary School

2 5 22

Central Cabarrus High
School

1 4 17

Concord Middle School 3 9 80

First Assembly School 1 2 4

The following table represents selected high population pedestrian areas

where traps were placed.  The complete list of all locations is available.  All 

trapping took place between June and October of 2016. 
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Number of samples sent in to WCU for the State ID Project
Locations:  1. 5610 Hwy 73 East

2. 877 Sunderland Rd SW
3. 4537 Orphanage Rd
4. 700 East C St
5. 4413 Robins Nest Rd

The State Department of Health and Human Services initiated a project 

last spring as a result of the Zika threat.  It had been decades since a 

survey had been taken across the NC sampling and documenting all of 

the various species of mosquitos found.  The importance of knowing what 

NC had, was highlighted when Zika emerged into the United States.  

Since Zika is spread primarily through the Aedes aegypti species, it was 

prudent to find out if NC even had this species.  If it was found to be 

prevalent, then measures could be taken to monitor and prevent the virus 

spread.  If there were no aegypti found, then that information is just as 

important to know when making community decisions.

The state was split into three regions and several counties within those 

regions were chosen to participate in the survey.  Cabarrus was one of 

those counties.  The survey consisted of placing an ovitrap medium at five 

different locations around the community.  This ovitrap was collected 

weekly and mailed into Western Carolina University.  Once the university 

received the eggs, they were reared in the laboratory and then identified 

by the emerging larva species.

The completion of the project showed an increase in some species and a 

decrease in other.  Most importantly, there were no Aedes aegypti that 

were identified from across the State.  This is good news to the 

community and to the government leaders that need to know if there is a 

credible threat of Zika becoming endemic in NC.  

The amount of data that was able to be captured last year was only 

possible because of the participation of all of Cabarrus county 

municipalities.  Without that additional support, the quality and depth 

of scientific study for our county would not have been possible.   



Cabarrus County Statistics

Arboviral Graphs

Awaiting data from the state, once received, this will be updated on 

the website 

http://www.cabarrushealth.org/176/Mosquito-Prevention

http://www.cabarrushealth.org/176/Mosquito-Prevention


Select NC Arboviral Notifiable Diseases

Vector Graphs

Awaiting data from the state, once received, this will be updated on 

the website 

http://www.cabarrushealth.org/176/Mosquito-Prevention

http://www.cabarrushealth.org/176/Mosquito-Prevention


There are viruses emerging into new areas all around the world.  Some will seem 

threatening but pass without much impact, but others will impact our communities more 

than we anticipated.  As public health officials, there is a responsibility to stay informed of 

the ebb and flow of virus emersions and transmissions.  Then recognizing which of these 

viruses, as there are thousands and thousands in the world, actually pose a viable threat 

or at least a viable impact to local citizens in NC.  

In order to make sound decisions regarding public health as a whole, sound science must 

be invested in and kept current.  Old data helps no one in a current crisis.  A sustained and 

viable vector program not only keeps tabs on the fluctuating arboviruses in the area, but 

also provides a platform for other public health issues and nuisances to be addressed, 

such as bed bugs, kissing bugs, ticks, lice and scabies.

Looking forward into 2017 



Risk 
Level

Human outbreak probability Recommended response

0 None Develop arboviral response plan.  Secure surveillance and control 
resources necessary to enable emergency response. Initiate 
community outreach and public education programs.Off-season; adult vectors inactive; climate unsuitable

1 Remote Response level 0 plus; conduct entomologic survey (inventory 
and map mosquito populations, monitor larval and adult 
mosquito density), initiate source reduction; use larvicide at 
specific sources identified by surveillance as likely amplifying and 
bridge vectors species, vector and virus surveillance; community 
outreach and public education programs focused on risk 
potential, personal protection, emphasizing residential source 
reduction; maintain surveillance 

Spring, summer, fall; areas anticipating vector 
activity based on previous data in the area; no 
current surveillance of arboviral activity in the 

community

2 Low Response level 1, plus; increase larval control, source reduction 
and public education emphasizing personal protection measures, 
particularly among the elderly.  Enhance human surveillance and 
activities to further quantify epizootic activity (e.g.. mosquito 
trapping). 

Summer or fall; areas with limited or sporadic 
epizootic activity in mosquitoes.  No positives 

prior to August

Response

3 Moderate Response level 2, plus; intensify adult mosquito collection in 
areas of perceived human risk, initiate adult mosquito control if 
available, initiate visible activities in community to increase 
attention to arboviral transmission risk, work with collaborators 
to reduce risks to elderly

Spring, summer or fall; initial confirmation 
arboviral activity before August;  human case or 

sustained arbovirus activity in non-human 

4 High Response level 3 plus: Expand public information program to 
include TV, CHA website and newspapers (use of repellents, 

personal protection, continued source reduction, risk 
communication about adult mosquito control).  Increase visibility 
of public messages, engage key local partners (e.g.. government 

officials, religious leaders) to speak about mosquito biology; 
intensify adult mosquito control program, repeating applications 

in areas of high risk or human cases.

Spring, summer, fall; adult species vector 
identification population suggesting a high risk of 
human infection.  Repeated non-adjacent areas 

of arboviral activity.

5 Outbreak in progress Response level 4, plus; intensify emergency adult mosquito 
control program repeating applications as necessary to achieve 

adequate control.  Monitor efficacy of spraying on target 
mosquito populations through contracting of third party vendors.  
If outbreak is widespread coordinate with adjacent counties for 

broad coverage ; emphasize urgency of personal protection 
media and emphasize use of repellent at visible public events.

Multiple confirmed cases in humans; conditions 
favoring continued transmission to humans (e.g.. 

persistent high infection rate in mosquitoes)



Budget

I. Management

A. Program Coordinator
B. Three paid college interns with science majors
C. Sidelined EHS (2) with pesticide license
D. Maintenance of RS status and active PCO-PH licensure

II. Funding

A. Municipalities – voluntary participation
1. Cabarrus County (rural) $10,761.90 
2. Mt. Pleasant $420
3. City of Kannapolis $8,000
4.City of Concord $12,000

III. Administrative/Logistics
A. Annual evaluation of Vector Control Plan - equipment

1. Replace as broken equipment as needed
2. Invest in new traps and treatments as science/technology 
provides. 

B. Enforcement of abatement
1. No county ordinance regarding abatement.  There is a city 
ordinance in Kannapolis and Concord that refers to standing water 
and miscellaneous containers that hold water including items such 
as rimless tires.  Those referrals go through the local Code 
Enforcement agencies.
2. CHA’s CEO has the recourse of declaring an imminent health
hazard for a situation or the General Statutes defining of a Public
Health nuisance is an option as well.
3. Standard protocol for community change is through education, 
on site visits, mailed letters, phone calls, or referrals to code 
enforcement officers.   

C. Record keeping/Documentation

1. MSDS and labels maintained in designated areas to meet OSHA 
requirements.
2. On site visits, complaints calls, when and where of action taken 
3. Phone calls requesting service
4. Meetings, presentation and media outreaches
5. Emergency plans and contacts
6.Reportable diseases and reports



(C.) 7. Budget updates
8. Local rainfall and weather patterns
9. CE courses
10. Vector website under Environmental Health that 
includes all relevant information as a resource for the  
community.

D. Mosquito species identified in Cabarrus County      
1.Aedes

a. aegypti
b. albopictus
c. atlanticus/tormentor
d. atlanitcus
e. atropalpus
f. canadensis
g. cinereus
h. fulvus pallens
i. japonicus
j. mitchellae
k. sticticus
l. taeniorhynchus
m. tormentor
n. triseriatus
o.  vexans

2. Anopheles
a. crucians group
b. punctipennis 
c. quadrimaculatus

3. Coquillettidia perturbans
4. Culex

a. erraticus
b. nigrapalpus 
c. pipiens complex
c. restuans
d. salinarius
e. territans



5. Culiseta 
a. inornata
b. melanura

6. Orthopodymia signifera
7. Psorophora 

a. ciliata
b. columbiae  
c. cyanescens
d. ferox
d. howardii

9. Toxorhynchites rutilus septentrionalis
10. Uranotania sapphirina

IV. Community
A. Treatment areas

1. Complaint driven service requests
2. Permanent sites
3. Log all on site visits made per year

V. Operational Procedures
A. Survey
B. Monitor through fieldwork
C. Control

1. Larvicide
2. IPM
3. Source reduction
4. Light trapping
5. Education



Prevention

•“Responsible control programs target vector and nuisance populations for control and 
avoid managing habitats that support benign species” – LARVAL IDENTIFICATION/IPM

•Monitoring species within the community and documenting the abundance of 
population dynamics – ADULT MOSQUITO COLLECTING

•Source reduction is either through sanitation (by the property owner) and/or water 
management (usually falls within the municipalities’ jurisdiction).    

•Chemical control includes larviciding (effective part of IPM) and adulticiding (use based 
on surveillance data, confirmed cases and availability).

•Resistance management is not a forefront issue due to the change in products used in 
the earlier mosquito program and what is currently used.  There are periodical 
evaluation of the efficacy of each of the pesticides used.  An annual test area is chosen 
which is usually a treatment site that has a high larval count.  After treatment is applied, 
it is revisited later that day to confirm the kill rate and if necessary, the following day.  
Both the MMF and the Bti substances are verified for efficacy at least once a season.

Control

•Gambusia affinis (mosquito fish) do provide some natural form of control.  The native fish 
are found within Cabarrus county and are occasionally captured and released into areas where 
natural predators would help to reduce the mosquito population on a long term basis.

•Adult mosquito predators include “Toxorhynchites rutilus, the predacious mosquito; 
copepods, the parasitic nematode Romanomermis and the fungus Lagenidium giganteum”.  
Only Toxorhynchites rutilus  are commonly used as a part of IPM due to the ease of capture, 
identification and in laboratory rearing.

•Recent experiments have concluded that the fathead minnow, bluegill sunfish, freshwater 
killifish and the pumpkinseed sunfish eat enough mosquito larvae to be included in lists of 
options of use in IPM plans.

•Using biological control is ideal because there are no foreign elements introduced into the 
environment, only a rearrangement of local predators. Biological control does fall short in 
several areas. First of all, there is a lot of time involved in baiting and catching the desired 
predator (or culturing) and collecting enough to release into the breeding ground to survive 
and thrive. This is time and labor intensive and establishment of the introduced agent is 
always questionable; a ‘wait and see’ approach. Biological control is a good addition to IPM 
but cannot be used exclusively due to time restraints (mosquito life cycle and establishment of 
a new predator into the food web) and the need to control infested areas immediately.

CDC Response Guidelines 


