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director is responsible for the operation of the 
program and reports to the MMCC. 
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Executive Summary 
 
Established in 1958, Metropolitan Mosquito Control District’s (MMCD) mission has expanded 
to include various mosquito-borne and tick-borne diseases and their vectors, as well as black 
flies (gnats). Recently, West Nile virus (WNV) has joined La Crosse encephalitis, eastern equine 
encephalitis, western equine encephalitis, and Lyme disease as a primary focus of MMCD 
research, operations, and services as MMCD continues its long-term mission of reducing disease 
risk and providing the public with the best available information and services. 
 
Introduced into the United States in 1999, WNV was first detected in birds in Minnesota during 
2002. In 2002, 48 Minnesotans were infected.  By 2003, Minnesota experienced 148 human 
cases with four deaths. In 2004 there were 34 human cases with two deaths. The presence of 
West Nile virus (WNV) in Minnesota continues to strongly influence MMCD research, 
activities, and operations. 
 
Efficient transmission and maintenance of WNV is believed to include different mosquito 
species (genus Culex), with separate breeding habitats, life cycles, and resting locations than 
those that District operations were originally developed to combat (genera Aedes, Ochlerotatus, 
and Coquillettidia). Although some overlap between breeding habitats is now understood 
(primarily between Culex tarsalis and Aedes vexans), additional mosquito breeding sites, such as 
urban storm water catch basins must be continually monitored and treated to control other West 
Nile vector species. Several staff have been hired to help with the increased workload, and 
various WNV-specific surveillance and control operations continue to be identified, refined and 
integrated into overall District operations.  
 
 
“The TAB encourages MMCD to continue research on all aspects of WNV, including biology of 
vectors, disease risk, and options for and consequences of control, recognizing that only through 
such research will there be effective control.”  

Technical Advisory Board (TAB) Resolution, February 18, 2004 
 

In response to the TAB resolution shown above, several new WNV-related research projects 
were undertaken. MMCD staff conducted a time and elevation adult mosquito research study. 
Control material product testing for 2004 was refined from 2003 results and primarily focused on 
potential WNV vectors in various habitats (catch basins, natural breeding areas, and adult control 
in croplands). MMCD has also continued to create contingency plans for a potential West Nile 
epidemic. A rating system for prioritization of work tasks has been created, and in 2004 a GIS 
model was created to better direct control efforts to prevent West Nile transmission. This model 
incorporates dead bird reports and mosquito population variables and adjusts the data input to 
create a map which highlights priority monitoring and treatment areas. It will be used 
operationally in 2005.  
 
Equipment testing and incorporating improvements in computerized data entry processes also 
continued in 2004. Expansion of the District into western Carver County, as directed by the 2003 
State Legislature, was completed in 2004. This new area was mapped and breeding habitats 



Report to the Technical Advisory Board   

 iv

located so that MMCD services could be efficiently provided (surveillance for tick vectors has 
been ongoing since 1990). MMCD’s 2004 public opinion survey results show that mosquito 
control is more important than ever to metro residents. 
 
MMCD maintained its level of surveillance and control services for La Crosse, western equine 
and eastern equine encephalitis in 2004. Breeding source elimination is an effective way to 
reduce the La Crosse encephalitis vector, Oc. triseriatus. In 2004, District staff removed and 
recycled 15,751 tires, removed 1,415 containers, and filled 1,128 treeholes. Evidence of 2004 
Minnesota viral activity included one positive western equine encephalitis mosquito pool in 
Freeborn County and one positive La Crosse encephalitis mosquito pool in Blue Earth County.  
 
Larval mosquito control operations begin around or just before the spring thaw and continue 
throughout the summer. Floodwater species emergence is driven by rain events of one or more 
inches which trigger mosquito hatches, or broods. There were an unusually large number of 
District-wide rain events in 2004 (9 total, compared with 6 recorded for a typical year). Further, 
it was the third consecutive year with heavy spring-early summer rains, with seven of these rain 
events occurring from May - mid-July (there were 12 consecutive days with rain in May alone). 
These heavy spring-early summer rainfall totals are reflected in our amounts of larval control 
materials used (185,836 total acres treated in 2004) and numbers of mosquitoes collected through 
the early summer, but mosquito numbers were offset somewhat by the cooler than normal 
temperatures recorded for the May – August period. Rainfalls were light from the week of July 
23 - September 3 and then there were 2 consecutive weeks of heavy rainfalls that coincided with 
higher than normal September temperatures (temperature data obtained from the DNR State 
Climatology Office). 
 
Adult mosquito control is performed when surveillance indicates that specific disease-vectoring 
mosquito populations are increasing, when the District is notified of a mosquito-borne disease 
case, or when thresholds of adult mosquito catches are exceeded in high-density human-
populated areas. In 2004 the District treated a total of 95,648 acres with adulticides.  
 
MMCD maintained its ongoing river non-target invertebrate monitoring and level of surveillance 
and control for black flies (biting gnats) with small stream and large river treatments occurring at 
levels consistent with past years. District staff completed a study of human response to adult 
black fly annoyance which showed wide variability in perceived annoyance to black flies, but 
with marked increases at three or more per three minutes. Those who react strongly to gnat bites 
were willing to pay more for increased services. 
 
Abundance of Ixodes scapularis, the tick vector of Lyme disease and human anaplasmosis (HA), 
formerly human granulocytic ehrlichiosis (HGE), appeared to have decreased slightly in 2003 
compared to the high population levels observed in 2000 – 2002, at least in the 2003 larval 
cohort. In 2004 MMCD continued a collaborative research study with the University of 
Minnesota, and staff intends to publish the results of MMCD’s entire 1992-2004 effort. The 
Minnesota Department of Health’s 2003 human case totals (473 Lyme and 78 HA) were also 
lower than 2002 but 2003 results were similar to their previous all-time high case totals of 2000 
and 2001. In response, MMCD expanded outreach in 2004 by setting up an information booth at 
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several county park events. Preliminary 2004 human case totals indicate a potential large 
increase above record 2002 levels.  
 
In 2005 MMCD plans a strategic shift in its large larval breeding site mosquito operations so that 
operational workloads and helicopter availability can be more evenly distributed if there is yet 
another consecutive spring with heavy rainfall. MMCD plans expanded use of larvicides 
(Altosid® pellets and Bacillus sphaericus) which have a longer field effectiveness—30 and 28 
days respectively versus 24 hours for Bacillus thuringiensis, subsp. israelensis—and can treat 
more than one brood of mosquitoes in a single application, including Culex species that develop 
in swamps following the floodwater mosquito Aedes vexans. 
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Chapter 1 Vector-borne Disease 
 
 
2004 Highlights 
 

 The were no La Crosse 
encephalitis cases in the 
District 

 
 WNV illness confirmed in 

34 Minnesotans, 6 are 
District residents 

 
 WNV detected in only 2 

District mosquito samples 
and 7 other samples 
statewide 

 
 Discontinued sentinel 

chicken surveillance for 
WEE and WNV, replaced 
with improved surveillance 
for viruses in Culex tarsalis 

 
 Conducted surveillance 

projects to evaluate Culex 
larval habitats and Culex 
adult habitats and behavior 

  
 Treated 148,023 catch 

basins 
 

 Continued survey of larval 
habitats for Cs. melanura, 
the EEE vector 

 
 Collected and recycled 

15,751 waste tires 
 

 2003 I. scapularis 
distribution study results  
were mixed, with a very 
high nymph count but a 
lower count compared to 
the high population levels 
observed in 2000-2002 

 
 
 
 
 

Background 
 

istrict staff provide a variety of disease surveillance 
and control services, as well as public education, to 
reduce the risk of mosquito-borne illnesses such as 

La Crosse encephalitis, western equine encephalitis, eastern 
equine encephalitis, and West Nile encephalitis and tick-borne 
illnesses such as Lyme disease and ehrlichiosis. Past District 
efforts have also included determining metro-area risk for 
infections of Jamestown Canyon virus, babesiosis, Rocky 
Mountain spotted fever, and Sin Nombre virus (a hantavirus). 
 
La Crosse encephalitis prevention services were initiated in 
1987 to identify areas within the District where significant 
risk of acquiring this disease exists. High risk areas are 
defined as having high populations of the primary vector 
Ochlerotatus triseriatus (eastern tree-hole mosquito) and a 
history of La Crosse encephalitis cases. These areas are 
targeted for intensive control efforts including public 
education, mosquito breeding site removal, and limited adult 
mosquito treatments. Additionally, routine surveillance and 
control activities are conducted at past La Crosse encephalitis 
case sites. Surveillance for the exotic species Aedes albopictus 
(Asian tiger mosquito) and Ochlerotatus japonicus routinely 
occurs to detect infestations of these potential disease vectors. 
 
In past years, MMCD used sentinel chicken flocks to monitor 
western equine encephalitis virus activity. In 2004 the District 
discontinued the use of sentinel chicken surveillance in favor 
of viral analysis of the mosquito vector, Culex tarsalis. 
 
Eastern equine encephalitis was detected for the first time in 
Minnesota in 2001. Since then, MMCD has conducted 
surveillance for the enzootic vector, Culiseta melanura, and 
will continue to do so in 2005. The District will continue to 
survey wetlands and wooded areas to inventory habitats that 
are used by this species. 

D
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2005 Plans 
 Continue to provide 

surveillance and control for 
La Crosse encephalitis 
prevention 

 
 Review and revise 

surveillance and control 
strategies of adult Culex 
mosquitoes 

 
 Survey larval habitats for 

Culex mosquitoes to use to 
design control strategies 

 
 Continue catch basin 

larvicide treatments 
 

 Communicate treatment 
strategies to other local 
governments 

 
 Continue surveillance for 

WNV and other mosquito-
borne viruses 

 
 Create a model to direct 

WNV response in the 
District 

 
 Continue surveillance of 

Cs. melanura larval habitats 
with emphasis in Anoka and 
Washington counties 

 
 Be watchful for 

Ae. albopictus and 
Oc. japonicus 

 
 Continue I. scapularis 

surveillance, but operational 
specifics depend on amount 
of staff time used for WNV 
activities 

 
 Maintain tick-borne disease 

education, tick 
identifications and home-
owner consultations  

MMCD is continuing to refine surveillance and response 
plans in anticipation of yearly detections of West Nile virus 
(WNV).  Since its introduction to North America, WNV has 
caused illness in humans, domestic animals, and wildlife each 
transmission season.  MMCD is involved in a national effort 
to identify the mosquitoes responsible for transmitting WNV.  
Additionally, MMCD is investigating a variety of mosquito 
control procedures to be used in enhancing a comprehensive 
integrated mosquito management system for the prevention of 
West Nile illness. 
 
In 1989, the District was mandated by the state legislature “to 
consult and cooperate with the MDH in developing 
management techniques to control disease vectoring ticks.”  
The District responded by beginning tick surveillance and 
forming the Lyme Disease Tick Advisory Board (LDTAB) in 
1990.  The LDTAB includes MMCD and MDH staff, local 
scientists, and agency representatives who offer their 
expertise to the tick-borne effort. 
 
MMCD initiated tick surveillance to determine the range and 
abundance of the black-legged tick (Ixodes scapularis, also 
known as the deer tick) and the Lyme disease spirochete, 
Borrelia burgdorferi, within the District. To date, MMCD has 
mapped the current distribution of black-legged ticks (545 
total sites sampled) and continues to monitor their populations 
in the metropolitan area. Additionally, District employees 
have assisted with spirochete and ehrlichiosis studies with the 
University of Minnesota. All data collected are summarized 
and given to the MDH for their risk analysis. Because wide-
scale tick control is neither ecologically nor economically 
feasible, tick control is limited to public education activities 
which emphasize tick-borne disease awareness and 
prevention.  District employees continue to provide tick 
identifications upon request and are used as a tick referral 
resource by agencies such as the MDH and the Minnesota 
Department of Natural Resources (MNDNR). 
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2004 Mosquito-borne Disease Services  
 
Breeding Source Reduction 
 
Small water-holding containers provide developmental habitat for many mosquito species 
including the La Crosse virus vector Oc. triseriatus, the exotic species Ae. albopictus and Oc. 
japonicus, and other probable vectors of West Nile virus. In 2004, MMCD recycled 15,751 tires 
that were collected from the field. Since 1988 the District has recycled 419,238 tires. In addition, 
MMCD cooperated with Carver County Environmental Services to remove approximately 2,100 
tires from a site in Carver County.  District staff eliminated another 1,415 container breeding 
sources and filled 1,128 tree holes. This reduction of breeding sources occurred while conducting 
a variety of mosquito, tick, and black fly surveillance and control activities including the 1,428 
property inspections performed by MMCD staff in 2004. 
 
La Crosse Encephalitis (LAC) 
 
Ochlerotatus triseriatus Surveillance and Control           As in the past, intensive surveillance 
of adult Oc. triseriatus populations occurred throughout the District.  MMCD samples wooded 
mosquito habitats by vacuum aspirator to monitor adult Oc. triseriatus populations and to direct 
adult and larval control efforts.  
 
In 2004, MMCD staff collected 3,101 aspirator samples for the purpose of monitoring Oc. 
triseriatus. The District’s threshold of at least two adult Oc. triseriatus was met in 608 of these 
samples. Inspections of wooded areas and surrounding residential properties were provided as 
follow-up service when samples reached threshold. Additionally, 500 adulticide applications to 
wooded areas were prompted by collections of Oc. triseriatus in aspirator samples. 
 
Adult Oc. triseriatus were captured in 786 of 1,850 individual wooded areas sampled. This ratio 
is similar to recent years (Table 1.1). 
 
 
Table 1.1 Individual wooded areas sampled by aspirator and the number of those  

where Oc. triseriatus were captured 2000 – 2004. 
 

Year 
Total areas 

surveyed 
Number with 

Oc. triseriatus
Percent with 

Oc. triseriatus
Avg. number per 
aspirator sample

2000 1,037 575 55.4 1.94
2001 1,222 567 46.4 1.32
2002 1,343 573 42.7 1.70
2003 1,558 470 30.2 1.20
2004 1,850 786 42.5 1.34

 
 
Surveillance for Oc. triseriatus adults was initiated during the week of June 6.  A single 
specimen was collected during that week. MMCD surveillance indicated an increase in Oc. 
triseriatus adult emergence through the week of June 20 (Figure 1.1). The season’s peak rate of 
capture occurred during that same week. The Oc. triseriatus population appeared to remain 
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stable through the month of July then declined steadily through August.  This decline was likely 
the influence of unusually cool temperatures in July and August combined with low rainfall 
amounts during that period 
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Figure 1.1  Mean number of Oc. triseriatus adults in aspirator samples, plotted by week. Dates 

listed are the first sampling day of each week. Sites sampled varied by week, 
although several locations were monitored repeatedly during the season. Bars 
represent one standard error. 

 
 
La Crosse Encephalitis In Minnesota          Two cases of La Crosse encephalitis were reported 
to MDH in 2004, neither of which occurred in the District. A twelve year-old boy from Goodhue 
County was diagnosed with La Crosse encephalitis in August.  The date of his onset of illness 
was August 15th.  A ten year-old girl from Brown County was diagnosed with La Crosse 
encephalitis in September.  The date of her onset of illness was September 12th .  This is the 
western most record of the La Crosse virus in Minnesota. 
 
Eastern Equine Encephalitis (EEE) 
 
During two of the past four years, EEE has been detected in horses in the upper Midwest.  In 
2001 an epizootic was centered in western Wisconsin but radiated into Minnesota and Iowa.  
During that season there were three EEE illnesses in Minnesota horses including one in Anoka 
County.  In 2003, two horses died from EEE illnesses in Polk County Wisconsin, a county that 
borders MMCD.  Since 2001, MMCD incorporated a surveillance program for the EEE 
maintenance vector Cs. melanura. 
 
Culiseta melanura Surveillance          During the 2004 season MMCD staff continued with a 
plan initiated in 2002 to systematically evaluate Cs. melanura habitat in the District.  The 2004 
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focus was on selected wooded and wetland habitats in areas of Anoka and Washington counties 
with concentrations of tamarack and other bog sites.  Ninety-five larval inspections were 
conducted in 52 bog sites.  Larvae were collected ten times and only one of these contained Cs. 
melanura.  This was, however, the first recorded collection of Cs. melanura larvae from 
Washington County. Larvae of the species have now been collected from 16 wetlands in the 
District.  Thirteen aspirator samples were collected from thirteen different wooded habitats 
surrounding suspected Cs. melanura larval habitat.  None of the samples contained Cs. melanura 
adults. 
 
Western Equine Encephalitis (WEE) 
 
Since the District’s sentinel chicken surveillance program was discontinued, an alternative 
method for WEE surveillance was devised. In 2004 all Cx. tarsalis collected in gravid traps, 
Monday night CO2 traps and sweep collections were submitted for WEE as well as WNV 
analysis.  Furthermore, the Monday night CO2 trap network was expanded by 25 traps and Cx. 
tarsalis captures were improved by repositioning some traps to areas with historically higher 
populations. Seven hundred eighty-nine pools containing 5,069 Cx. tarsalis were submitted to 
MDH for analysis. There were no detections of WEE from District samples, however, a sample 
of 25 Cx. tarsalis from Freeborn County collected on August 11th  by the University of 
Minnesota was positive for WEE. 
 
West Nile Virus (WNV) 
 
Progression of WNV in North America          West Nile virus transmission was documented in 
47 states in 2004.  Only Alaska, Hawaii, and Washington went without detections of local 
transmission of the virus. The U.S. Centers for Disease Control and Prevention received reports 
of 2,470 WN illnesses from 40 states and the District of Columbia; eighty-eight of the cases were 
fatal.  Nearly 70 percent of the cases were reported from five states: Arizona, California, 
Colorado, Louisiana, and Texas.  Screening of the American blood supply detected WNV in 198 
donors from 28 states.  West Nile illness was diagnosed in 1,399 horses from 38 states. 
 
Canada experienced a dramatic decline in WN illness in 2004. Only 29 cases were diagnosed in 
residents of five provinces. In 2003, 1,338 Canadians were diagnosed with WN illness. 
 
Mexico confirmed only a single case of WNV illness in 2004, a resident of the state of Sonora. 
In addition 1,023 equines of 3,523 tested were seropositive for WNV although all of the animals 
were asymptomatic. 
 
WNV in Minnesota          West Nile virus appeared to be less active in Minnesota in 2004 than 
during the previous two years. The most reasonable explanation for this was the unusually cool 
summer temperatures experienced here. The Minnesota Department of Health reported 34 WNV 
illnesses in residents of 21 Minnesota counties. The first case confirmation was on August 2nd; 
the earliest onset of a WNV illness in the state was July 12th. Two Minnesota blood donors from 
two counties screened positive for WNV in 2004. Additional WNV detections in Minnesota 
included 11 illnesses in horses plus one asymptomatic horse, 159 birds, and 9 mosquito samples. 
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The WNV positive mosquito samples consisted of 6 pools of Cx. tarsalis, and one pool each of 
Cx. restuans, Oc. canadensis, and mixed Culex species. 
 
West Nile Illness in the District          Six residents of the District were diagnosed with WNV 
illnesses. One of the individuals was exposed in either Texas or Louisiana and one may have 
been exposed in North Dakota. Of the five WN illnesses that were possibly or probably exposed 
within the District, two individuals reside in Carver County, one is a resident of Dakota County, 
one is a resident of Ramsey County, and one is a resident of Scott County. 
 
Surveillance for WNV          In 2004 MMCD conducted surveillance for WNV in mosquitoes 
and wild birds. Sentinel chicken surveillance was discontinued in 2004 since it has not proved to 
be sensitive enough to use as an early virus detection system for either WNV or WEE. To 
compensate, the District improved surveillance for and submissions of Cx. tarsalis adults for 
WNV and WEE viral analysis. 
 
Mosquitoes were sampled for viral analysis on a weekly basis from 30 CO2 traps (12 elevated 
into the tree canopy) and 20 gravid traps. In addition, all Cx. tarsalis collected in Monday night 
CO2 trap and sweep collections were submitted for viral analysis. A sample of mosquitoes from a 
Mosquito Magnet® provided by a citizen of the District was pooled for analysis, as well.  MMCD 
submitted 3,859 mosquito pools to the Minnesota Department of Health for viral analysis. Two 
pools returned positive results for WNV—a pool of 25 Cx. restuans collected September 1st in 
St. Louis Park and a pool of one unidentifiable Culex species collected September 15th in North 
St. Paul. Both samples were collected by gravid trap. Table 1.2 is a complete list of mosquitoes 
tested for WNV.  
 
In addition to mosquito surveillance for WNV, MMCD also contributed to Minnesota’s 
surveillance for WNV in wild birds. In 2004 MMCD staff collected 275 birds for viral analysis, 
91 fewer than in 2003 even though the mechanisms of surveillance remained consistent and bird 
collections ceased earlier in 2003 than in 2004. Possible explanations for this include cool 
weather in July and August, relaxed awareness among citizens who are relied upon for reports of 
dead birds, impacts of previous WNV seasons on corvid populations, and perhaps herd immunity 
to WNV among some bird species. Of the birds collected by MMCD, 116 returned positive 
results for WNV (Figure 1.2). 
 



Report to the Technical Advisory Board   

 7

 
Table 1.2   Mosquitoes submitted to the Minnesota Department of Health for viral analysis. 

 Pools Submitted by Collection Method  
 
Species CO2 Trap  

Gravid 
 

Sweep 
Mosquito 
Magnet 

Number of 
Mosquitoes 

Ae. cinereus 128 35 0 0 782 
Ae. vexans 170 9 0 0 3,664 
Ae./Oc. species 6 0 0 0 55 
An. earlei 25 4 0 0 77 
An. punctipennis 124 3 0 0 326 
An. quadrimaculatus 3 0 0 0 3 
An. walkeri 76 7 0 0 344 
An. species 2 1 0 0 6 
Cq. perturbans 460 102 0 0 9,320 
Cs. inornata 83 29 0 0 218 
Cs. melanura 3 0 0 0 4 
Cs. minnesotae 24 11 0 0 64 
Cs. morsitans 26 12 0 0 58 
Cs. species 0 1 0 0 3 
Cx. erraticus 1 0 0 0 1 
Cx. pipiens 32 9 0 0 143 
Cx. pipiens/restuans 104 91 0 0 996 
Cx. restuans 174 177 1 0 2,425 
Cx. salinarius 18 1 0 0 21 
Cx. tarsalis 745 14 24 6 5,069 
Cx. territans 0 2 0 0 15 
Cx. species 55 87 0 0 773 
Oc. canadensis 55 1 0 0 259 
Oc. hendersoni 3 0 0 0 3 
Oc. triseriatus 66 49 0 0 300 
Oc. trivittatus 740 58 0 0 15,635 
Ps. species 1 0 0 0 2 
Ur. sapphirina 0 1 0 0 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2 Percentage of birds collected by MMCD for WNV analysis returning positive 

results by week. Bars are labeled with total number of birds collected.
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West Nile Virus (WNV) Research 
 
At its February, 2004, meeting, the Technical Advisory Board passed the following resolution: 
“The TAB encourages MMCD to continue research on all aspects of WNV, including biology of 
vectors, disease risk, and options for and consequences of control, recognizing that only through 
such research will there be effective control.”  This section covers research on the vector biology 
and surveillance, and includes references to other parts of the report covering controls. 
 
Species of Interest          Research focused on the most likely species involved in viral 
amplification and transmission: Cx. tarsalis, Cx. restuans, Cx. pipiens, and Cx. salinarius. 
Although involvement of other species such as Ae. vexans can not be ruled out, we already have 
sufficient information on their biologies to support control.  Culex territans is abundant but is not 
considered a likely WNV vector. The four likely Culex vector species are all found at much 
lower numbers than the floodwater and cattail species common in MMCD (see Surveillance 
chapter and 2003 report). 
 
Research projects done in 2004 focused on the following: 

• Why are larval counts so low – are we looking at the right time and place, and using the 
right techniques?  

o Review of previous data and studies, especially on Cx. tarsalis 
o “Dip day” to explore which sites have Culex larvae 
o “Pet sites” to explore how populations change in sites over time, and where larvae 

are found in sites 
• Are street catch basins wet and producing Culex larvae? 

o Survey: “wet” catch basins still wet, “dry” still dry 
o Estimate # catch basins producing larvae 
o “Pet basins” to explore if species and counts change as year progresses 
 

• Are adult traps placed correctly to represent Culex populations? 
o Test factors that might affect Culex capture at CO2 traps 
o Compare elevated (15 ft) and ground (4-5 ft) trap catches  
o Test if adult Culex move to different elevations (5, 15, 30 ft) at different  

times of day 
 
Staff also set thresholds for Culex for adult control (see Chapter 3), and tested control materials 
for Culex larval and adult control (Chapter 5). 
 
Larval Mosquito Surveillance – Natural Habitats 
 
Biology Background          Culex tarsalis, Cx. restuans, Cx. pipiens, and Cx. salinarius lay rafts 
of eggs on the surface of standing water. For larvae to be found, adult females must have been 
recently active, and the area must have been wet and attractive to an egg-laying female.  Larvae 
will tend to be clumped as a result of egg-raft oviposition.  
 
Review of 1988 flooding studies          During the drought of 1988 detailed studies of larval 
populations were done by using a pump to artificially flood small dry wetlands. The target of 
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those studies was Ae. vexans, but data were also collected on Culex species.  Four sites were 
flooded, and sampled by taking 40 dips in a stratified random design daily through the 
completion of Ae. vexans adult emergence.  Results showed several items of interest regarding 
Culex: 

• All of the flooded sites had at least 1 larva of Cx. tarsalis, Cx. restuans, and Cx. pipiens. 
The lack of alternative oviposition sites that year and the intense level of surveillance 
probably increased chances of finding larvae. 

• Culex tarsalis, Cx. restuans, and Cx. pipiens larvae appeared in the sites when Ae. vexans 
larvae were pupating, about 5-8 days after flooding (depending on water temperature). 

• Culex tarsalis was found at rates of 1-2 or more per dip in the two grassy, open pasture 
sites in late June and late July. A shaded, grassy site had counts of under 1/dip in late 
August.  The wooded site with little grass had only 1 larva found (mid-July). 

• Culex restuans was found in all the sites, usually at low numbers (0.25/dip), but up to 
5/dip in the shady, grassy site late in the year, with numbers still increasing at 17 days 
(8/31) after initial flooding. 

• Culex pipiens was found at rates of 0.5/dip in late June in an open pasture site. Only 1 
larva was found in the wooded site with little grass. The grassy pasture flooded in late 
July had numbers over 1/dip, and the shaded grassy site flooded in mid August had 
0.5/dip, increasing to 3/dip at 17 days after flooding. 

• District operational dips in 1988 recorded about 3% of samples with Cx. tarsalis. Cx. 
tarsalis adults were first captured in light traps in mid-May, with counts increasing 
substantially in early July, again at the end of July, and peaking the week of August 20. 

 
Other Literature on Culex Larvae          Research on Cx. tarsalis larval sampling at SD State 
University (Mike Hildreth, in “Farm & Home Research, SDSU Ag. Expt. Stn., Brookings, SD, 
http://agbiopubs.sdstate.edu/articles/FHR55-3.pdf) suggested this species prefers fresh water that 
has been standing about 1 week, and that is in sunlight. Large artificial containers in the sun were 
used by Cx. tarsalis larvae in August. Weekly samples of 10 dips from 35 natural wetlands did 
not detect any larvae. 
 
District-Wide Sampling for Culex: “Dip Days”          On June 18 and July 21, 2004, all field 
staff spent the day checking wetlands specifically for Culex larvae. Target areas were sections 
containing a CO2 or gravid trap; this gave a variety of areas sampled.  Instructions were to dip all 
wetlands encountered, including natural sites, constructed ponds, ditches, and other storm water 
management structures. June 18 was 5 days after a small rain (.75 inch) and 10 days after a major 
rain (1.55 inches). July 21 was about 10 days after a rain event of about 1.2 inches. 
 
About 3,000 sites were inspected on each of these days. Results are given in Table 1.3 for Cx. 
tarsalis and Cx. restuans.  No other Culex were collected. About two percent of the sites that 
were wet had Cx. tarsalis and three to eight percent had Cx. restuans.   
 
Collections were compared with site types (an indicator of water depth and vegetation, based on 
Circular 39 of the U.S. Dept. of the Interior, USFWS). There was a statistically detectable 
relationship between site types and presence of Cx. restuans, but there was none for Cx. tarsalis 
(includes dry sites). 
 

http://agbiopubs.sdstate.edu/articles/FHR55-3.pdf
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Table 1.3 Results of “Dip Day” checks of wetland sites for Culex larvae. Results 
given for each date and for those sites checked on both dates. 

 18-Jun-05 21-Jul-05 Both dates 

Total sites checked 3196 2741 1402  

Number, % wet 2617 81.9% 2081 75.9% 990 70.6% 

Number with Cx. 
tarsalis, % (of wet) 61 2.3% 45 2.2% 5 0.5% 

Number with Cx. 
restuans, % (of wet) 213 8.1% 73 3.5% 13 1.3% 

 
 
Repeated Monitoring: Culex “Pet Sites”          A subset of 86 sites having Culex was picked 
from “Dip Day” results and sampled every 1-2 weeks for the rest of the summer (or until dry) to 
see if Culex could be found again and in what habitats. Of 55 sites with Cx. tarsalis in June, 17 
had them again later, and of 62 sites with Cx. restuans, 28 had them in later samples.  
 
Wetland site type (above) was not a good predictor of species occurrence in these sites. 
Vegetation in the actual sampling habitat was a better predictor. A chi-square analysis of 
presence/absence of species vs. vegetation (791 observations, including some repeated visits) 
showed Cx. tarsalis larvae were found more often (than expected by chance) in flooded upland 
grass, and were also positively associated with Reed canary grass and sedge.  Culex restuans was 
most strongly associated with sedge, but also with grasses. Culex territans, not considered a 
WNV vector, was positively associated with broadleaf aquatics, sedges, cattail and lemna, and 
was negatively associated with flooded upland grass.  This information could help field staff in 
searching for these vector larvae and avoiding Cx. territans. However, both Cx. tarsalis and Cx. 
restuans may be rare enough that random variation is a large factor in where larvae are found. 
 
Conclusions There was no clear indicator to help target larval site inspections for Culex vector 
spp. Culex tarsalis habitat appears to overlap with Ae. vexans, but larvae may occur 1 week or 
more later. Culex restuans uses a wide variety of habitats, and may have overlap with floodwater 
spp.  All of these vector larvae tend to be present in low numbers and may be hard to find. 
 
Larval Mosquito Surveillance – Catch Basins 
 
Catch Basin Larval Habitats          MMCD started catch basin larval control in 2003, with 
extensive efforts to identify and map catch basins that might provide larval habitat. Most 
treatments were 30-day methoprene pellets applied in 3 rounds, with successive increases in the 
number of catch basins treated in each round in 2003. At the start of the 2004 season, District 
staff had slated 57,000 catch basins to receive treatments. The primary criterion for assuming a 
catch basin could provide larval habitat and thus should be treated was its capacity to hold water. 
Several questions arose regarding the accuracy of the initial inspections and mapping of catch 
basins and whether most water-holding catch basins would actually produce mosquitoes: 

1. How many catch basins mapped as dry are dry? 
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2. How many catch basins mapped as wet are wet? 
3. Of the wet catch basins, how many have mosquito larvae at any one time? 
4. In the catch basins with larvae, what is the progression of species over the season? 

We carried out plans for two separate, concurrent projects to re-inspect and sample catch basins 
each day that catch basin work occurs (answers Q 1, 2, 3) and to sample selected catch basins 
each week for the entire summer (answers Q 3, 4). 
 
Catch Basin Mapping Re-inspection          The original goals of the re-inspections of catch 
basins were to evaluate the accuracy of the initial wet/dry determinations and to provide a 
method for random sampling of catch basin mosquito larvae. At the start of a day’s catch basin 
related work, staff were instructed to re-inspect the first catch basin that was identified as wet on 
their maps and the first catch basin that was identified as dry.  Inspections for larvae were to 
occur at the first catch basin encountered that actually contained water. The actual amount of 
larval sampling that occurred was limited by equipment shortages, but still contributed the 
majority of the 1,421 catch basin larval inspections performed by the District in 2004. 
 
The re-inspections to evaluate wet/dry status indicated the District would benefit by re-inspecting 
and remapping some areas. Overall, 17 percent of re-inspected catch basins originally mapped as 
dry were wet in 2004, and 22 percent of re-inspected catch basins mapped as wet were dry.  
However, this includes some catch basin sumps capable of holding water but filled with 
sediment at re-inspection. The District will continue to consider sediment-filled sumps as 
requiring treatments, as sediment may wash out or be cleaned out during routine maintenance. 
 
Repeat Sampling of Selected Catch Basins          The catch basins selected for repetitive 
sampling were sites that had a high probability of holding water all season, regardless of rainfall 
amounts. Crews were requested to inspect and sample these sites once each week or as 
frequently as possible if not every week.   

• 42 sites were visited at least five times from June 20 through October 17.   
• 37 of the sites contained mosquito larvae at least once.   
• 34 of the sites contained larvae at least two times.   
• 24 of the sites contained larvae at least four times during the season.   

Staff collected 155 larval samples from these catch basins. Culex restuans was the predominant 
species found (Table 1.4, Figure 1.3). Surprisingly, Cx. tarsalis were found in some catch basin 
samples. The very low occurrence of Cx. pipiens may have been related to low temperatures and 
low populations of this species overall. 
 
Table 1.4   Species occurrences in catch basin larval samples, 2004. 

Species Present Number of Samples 
Cx. restuans 131 
Cx. territans 12 
Cx. tarsalis 3 
Cx. pipiens 1 
Cx. spp (1st instar) 26 
Ae./Oc. 15 
Total samples 155 
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Figure 1.3 Culex larvae found in catch basins that were sampled repeatedly through the 2004 

season by week collected.  All Culex refers to the samples that contained one or 
more Culex species. 

 
In total, the repeat sampling project resulted in 354 catch basin inspections. Larvae were found 
171 times (48.3%).  All other catch basin sampling provided similar results; of 1067 inspections 
of wet catch basins, 531 catch basins contained larvae (49.8%).  Weekly comparisons of the two 
inspection types are found in Figure 1.4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.4 Percentage of repeat sampling project catch basins that contained larvae upon 

inspection, compared with the percentage of all other catch basin inspections 
where larvae were found, plotted by week.
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Adult Mosquito Surveillance Research 
 
CO2 trap site descriptions          Site description data for each of MMCD’s 105 CO2 trap 
locations was collected and analyzed to explore the following:   

1.  Are any descriptors associated with a higher chance of collecting a particular species of 
mosquito? (Increase sensitivity of detection)  

2.  Are any descriptors associated with capturing a larger number of a mosquito species of 
concern? (Increase sample for virus testing) 

Answers to both questions should help us better understand surveillance data and how to 
optimize surveillance for species of concern. 
 
Initial analysis used log-linear statistics to search for associations between categorical descriptors 
and the probability of capturing a species of concern in trap four to six feet off the ground (Table 
1.5). Four species (Ae. vexans, Cq. perturbans, Cx. tarsalis and Cx. restuans) were included.  
 
 
Table 1.5 Initial results of log-linear analyses CO2 trap site descriptors 

  
Mosquito Species 

Site 
Descriptor 

 
Culex tarsalis 

 
Culex restuans 

 
Aedes vexans 

 
Cq. perturbans 

Housing type:  
urban, 
suburban, or 
rural 

No association Highest chance of capturing 
in urban areas and lowest 
chance in rural areas 

No association Lowest chance of 
capturing in urban 
areas; higher but similar 
chance in suburban and 
rural areas 

Topography: 
Hilltop, flat, 
or low area 

No association Highest chance of capturing 
in low areas (depressions) 
and lowest chance on 
hilltops 

Highest chance of 
capturing in low areas 
(depressions) and 
lowest chance on 
hilltops 

No association 

Tree Canopy 
present 

Lowest chance of 
capturing when tree 
canopy is present 

Highest chance of capturing 
when tree canopy is present 

No association No association 

Tree Line 
Present 

No association No association No association No association 

Woodlot 
present 

Lowest chance of 
capturing when a 
woodlot is present 

Highest chance of capturing 
s when a woodlot is present 

Highest chance of 
capturing when a 
woodlot is present 

No association 

Garden 
present 

No association Lowest chance of capturing 
when a garden is present 
 

Lowest chance of 
capturing when a 
garden is present 

No association 

Ag. crop 
present 

Highest chance of 
capturing when ag. 
crop is present 

No association No association Lowest chance of 
capturing when ag. crop 
is present 
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High-Low Trap Surveillance     Twelve pairs of CO2 traps were positioned at various locations 
throughout the District. Low traps were hung 4-6 feet above the ground and high traps were hung 
15-20 feet above the ground. The number of mosquitoes caught on different dates differed 
significantly for all four species (Ae. vexans, Cq. perturbans, Cx. tarsalis and Cx. restuans) 
(Table 1.6, Figure 1.6). 
 
Table 1.6 Results of ANOVA comparisons of high and low CO2 traps (all data log10(n+1) 

transformed; p ≤ 0.05 considered significant). 
Species High/Low Comparison Interaction with Collection Date 
Ae. vexans p<10-6; Low traps caught more  p<10-6; Low traps caught more than high traps. On 

some dates low traps caught slightly more than high 
traps. On other dates low traps caught many times 
more than high traps 

Cq. perturbans p=1.4x10-4; Low traps caught more  p=0.8694; no effect of collection date upon relative 
amount captured by high and low traps 

Cx. tarsalis p=0.0201; Low and high traps caught 
different amounts. Which height caught 
more depended upon the collection date.  

p=0.0191; Low traps caught more on 22 June and 11 
August; high traps caught more between 12 July and 
2 August. 

Cx. restuans p=0.0004; High traps caught more p=0.3075; no effect of collection date upon relative 
amount captured by high and low traps 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.6 Mean number of mosquitoes captured in high (15-20 feet) and low  

(4-6 feet) paired CO2 trap 
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These results showed similar patterns to what was found in MMCD studies and studies by Moon 
and Bender (personal communication) in 2003, but more statistically significant differences were 
found.  A large proportion of Cx. tarsalis and Cx. restuans appear to be actively host-seeking at 
high elevations in tree canopy. This is consistent with general reports that these species use birds 
as a major host. 
 
High-Low Time Study          As requested by TAB members in the February 2004 meeting, 
District staff developed a study to examine if mosquitoes were active at different elevations in 
the tree canopy at different times of night.  
 
For this study, a set of samples for a location and date consisted of trap captures from 3 heights: 
“high” (25-35ft), “medium” (15-20ft) and “low” (4-6ft), each split into 7 subperiods within a 24-
hr period.  
 
 
The subperiods were categorized as follows: 

• 1 5 PM to the beginning of dusk 
• 2  Dusk 
• 3 End of twilight to midnight 
• 4 Midnight to first light 
• 5 Dawn 
• 6 Sunrise to 12 noon 
• 7 12 noon to 5 PM 

 
Sets of samples were collected at 10 locations; 6 were sampled once, and the other 4 were 
sampled 2 to 4 times from mid-July through the end of August, resulting in 19 trap-nights of 
data.  
 
All collections were expressed as mosquitoes per hour to compare collection rates during 
subperiods with different durations. Aedes vexans, Cq. perturbans, Cx. tarsalis and Cx. restuans 
were collected in sufficient numbers for analysis. Numbers were log10(n+1) transformed for 
analysis of variance. 
 
Low traps captured the most Ae. vexans and Cq. perturbans. High traps caught the most Cx. 
restuans. Culex tarsalis collection rates at different heights did not differ (Table 1.7, Figure 1.7). 
 
Activity as measured by capture rates for all four species was highest somewhere between dusk 
and midnight (Table 1.7, Figure 1.8). Rates for Ae. vexans, Cq. perturbans and Cx. restuans were 
highest during subperiod 2 and next highest during subperiod 3. Capture rates for Ae. vexans and 
Cq. perturbans dropped during subperiod 4. Culex restuans rates were similar during subperiods 
3 and 4 but dropped thereafter.  
 
Peak activity as measured by capture rate of Cx. tarsalis was slightly later than the other three 
species, highest during subperiod 3 and next highest during subperiod 2. All four species were 
much less active between dawn and dusk (Figure 1.8).  Temporal activity patterns of Cx. tarsalis 
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and Cq. perturbans were similar at all three trap heights (lack of significant interaction, Table 
1.7).  
 
Culex restuans was most active somewhere between dusk and dawn (subperiods 2, 3 and 4) at all 
trap heights with the greatest peak activity occurring during subperiod 2 in high traps (Table 1.7, 
Figure 1.9). Differences of activity during different subperiods were much lower for medium and 
low traps (Figure 1.9). Observed activity of Ae. vexans during different subperiods differed the 
most in low traps. Capture rates in medium and high traps during different subperiods were much 
lower and much more similar (Table 1.7, Figure 1.10). 
 
  
Table 1.7  Results of ANOVA comparisons of high, medium and low CO2 traps (all data 

log10(n+1) transformed; p ≤ 0.05 considered significant). 
 
Species 

High/Medium/Low 
Comparison 

Time Subperiod 
Comparison 

 
Interaction 

Ae. vexans p<10-6; Highest 
capture rate for low 
traps 

p<10-6; Highest capture 
rate during subperiod 2, 
next highest subperiod 3 
 

p<10-6; capture rates 
during different 
subperiods differed the 
most in low traps 
 

Cq. perturbans p=0.0448; Highest 
capture rate for low 
traps 

p<10-6; Highest capture 
rate during subperiod 2, 
next highest subperiod 3 
 

p=0.5832; No interaction 

Cx. tarsalis p=0.6776; No 
difference 

p<10-6; Highest capture 
rate during subperiod 3, 
next highest subperiod 2 
 

p=0.9352; No interaction 

Cx. restuans p=0.0069; Highest 
capture rate for high 
traps 

P=1.5x10-6; Highest 
capture rate during 
subperiod 2, next highest 
subperiods 3 and 4 

p=0.0439; capture rates 
during different 
subperiods differed the 
most in high traps 
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Figure 1.9 Mean number of Culex restuans per hour captured by CO2 traps during time 

periods one through seven (each trap height separately). 
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Figure 1.10 Mean number of Aedes vexans per hour captured by CO2 traps during time  

periods one through seven (each trap height separately). 
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Operational Implications 
• Larval treatment thresholds were adjusted at the end of 2003 to include Culex larva (see 

Chap. 3, Control).  
• Staff have been encouraged to dip for Culex larvae about a week after rainfall. Dips 

targeting Culex are noted as such in databases. 
• Adult treatment thresholds have also been adjusted in 2004 to create a lower threshold for 

the four Culex species suspected as primary WNV vectors (see Chap. 3, Control). 
• CO2 trap placements are being evaluated for their contribution to Culex surveillance. 
 

Finding Cx. tarsalis larval habitat continues to present a challenge. Work will continue on 
reviewing existing data, and designing studies to help field staff find these larvae efficiently.   
 
The presence of Culex adults at high elevations in tree canopy (15-30 ft) poses questions for 
surveillance and treatments. Adulticide testing in 2005 is planned to examine these effects. 
 
Efficacy of larvicide and adulticide products on Culex species is discussed in Chapter 5. Several 
products may be useful in providing timed-release or long-term effects, allowing floodwater 
mosquito control treatments to also control Culex (see discussion in Chapter 3, 2005 plans).  
Some possibilities are available for catch basin treatments that might reduce labor investments.    
 
 

Plans for 2005–Mosquito-borne Disease 
 
We will continue to develop and implement a model for assisting the direction of WNV 
responses within the District. The model will incorporate factors such as mosquito densities, 
dead bird reports, hospital and veterinary reports of WNV cases, and other WNV test results. 
 
District staff will continue to provide mosquito surveillance and control services for the 
prevention of La Crosse encephalitis. Preventive measures include adult sampling, adult control, 
property inspections, and breeding source reduction. 
 
MMCD staff will review and revise the District’s surveillance and control strategies for adult 
Culex mosquitoes. We will continue to survey aquatic habitats for Culex larvae for use in design 
and improvement of larval control strategies. 
 
District staff will continue to apply larvicides to catch basins. Catch basin treatment strategies 
will be communicated to other local government entities that might also provide services in the 
same catch basins. 
 
MMCD will continue to conduct surveillance for WNV and other mosquito-borne viruses in 
coordination with MDH, MDA, the University of Minnesota, and other local authorities. 
 
District staff will continue to monitor Cs. melanura in the District, with attention focused on 
areas in Anoka and Washington counties where the species has been encountered in the past. 
MMCD staff will remain watchful for the introduction of exotic mosquito species, especially 
Ae. albopictus and Oc. japonicus. 
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2004 Tick-borne Disease Services 
 
Ixodes scapularis Distribution 
 
The District continued to sample the network of 100 sites set up in 1991-1992 to monitor 
potential changes in tick distribution over time. As in previous years, the primary sampling 
method involved capturing small mammals from each site and removing any attached ticks from 
them. Collections from the northeastern metropolitan area (primarily Anoka and Washington 
counties) have consistently detected I. scapularis, and in 1998 I. scapularis was detected in 
Hennepin and Scott counties for the first time using this study methodology. The 2004 report is 
expected to be available on our website (www.mmcd.org) in June, and we report here the latest 
data compilations available, which is from the year previous. 
 
The 2003 results were mixed as far as the interpretation of I. scapularis population levels. An 
elevated I. scapularis population level first became readily apparent in 2000 and continued 
through 2002. Evidence for a continued high I. scapularis level in 2003 included a high total 
nymph count (in the hundreds for only the third time since 1990), the collection of I. scapularis 
for the first time at several unexpected sites, and again the tabulation a higher than typical 
number of positive sites (e.g. sites where at least one I. scapularis was collected) south of the 
Mississippi River. However, the overall season mean of .389 I. scapularis per mammal was a 
decrease from our elevated 2000 – 2002 averages (all ≥ .806) and we tabulated fewer positive 
sites in 2003 compared with 2000 – 2002 (39 versus ≥ 49). Additionally, the positive sites 
located south of the Mississippi River were confined to a more restricted geographic area 
(Dakota County only) than had been noted in recent years. Our conclusion for 2003 is that tick 
abundance appears to have decreased slightly compared to levels observed in 2000 – 2002, at 
least in the 2003 larval co-hort (Table 1.8). 
  
In 2003 the Minnesota Department of Health (MDH) also tabulated a decrease in tick-borne 
disease case numbers. Their 2003 human case totals decreased to 473 Lyme and 78 human 
anaplasmosis—formerly known as human granulocytic ehrlichiosis or HGE—cases compared 
with the highest recorded totals in their databases from 2002 (Lyme 867 and human 
anaplasmosis 152), but 2003 results are similar to their previous all-time high case totals of 2000 
and 2001. Preliminary 2004 human disease case data indicate that the 2004 case tabulations have 
rebounded and will become the new highest recorded totals in their databases. 
 
Cooperative Research Study with the University of Minnesota 
Dr. Russell Johnson (University of Minnesota – Minneapolis) 
 
A cooperative study regarding the distribution and prevalence of Borrelia burgdorferi, the causal 
agent of Lyme disease, and Anaplasma phagocytophilum, the human anaplasmosis agent, was 
undertaken in 2004. Because high numbers of human tick-borne disease cases have been 
reported by the MDH and the District has observed an elevated I. scapularis population in our I. 
scapularis distribution studies in recent years, we wanted to re-examine several sites to 
determine if a seemingly elevated I. scapularis population level would lead to detecting a higher 
small mammal tick-borne disease infection rate at either location. Ixodes scapularis data is also 
being compared. Research consisted of weekly re-sampling at one site in North Oaks (Ramsey 
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County, a high prevalence area) and one site in Elm Creek Park Reserve (Hennepin County, a 
low prevalence area) from May through October. Results are not yet available, but we intend to 
publish our entire 1992-2004 research at a later date. 
 
Tick Identification Services/Outreach 
 
The overall scope of tick-borne disease education activities and services, including tick 
identifications and homeowner consultations, were maintained in 2004 using previously 
described methods and tools. Additionally, we expanded our outreach by setting up an 
information booth at several county park events. 
 
Table 1.8  Numbers and percentages of tick species collected by stage and year   

Dermacentor variabilis Ixodes scapularis 

Year 
No. 
sites 

Total 
ticks 

collected 
Percent  

larvae  (n) 
Percent 

nymphs (n) 
Percent  

larvae (n) 
Percent 

nymphs (n) 

Other 
speciesb 

percent  (n) 
1990 a 250 9957 83  (8289) 10   (994) 6   (573) 1    (74) 0% (27)
  1991  270 8452 81  (6807) 13 (1094) 5   (441) 1    (73) 0% (37)
1992 200 4130 79  (3259) 17   (703) 3   (114) 1    (34) 0% (20)
1993 100 1785 64  (1136) 12   (221) 22   (388) 1    (21) 1% (19)
1994 100 1514 53    (797) 11   (163) 31   (476) 4    (67) 1% (11)
1995 100 1196 54    (650) 19   (232) 22   (258) 4    (48) 1% (8)
1996 100 724 64    (466) 20   (146) 11     (82) 3    (20) 1% (10)
1997 100 693 73    (506) 10     (66) 14     (96) 3    (22) 0% (3)
1998 100 1389 56    (779) 7    100) 32   (439) 5    (67) 0% (4)
1999 100 1594 51    (820) 8    128) 36   (570) 4    (64) 1% (12)
2000 100 2207 47   (1030) 10   (228) 31   (688)  12   (257) 0% (4)
2001 100 1957 54   (1054) 8   (159) 36   (697)         2     (44) 0% (3)
2002 100 2185 36     (797) 13   (280) 42   (922) 8   (177) 0% (9)
2003 100 1293 52     (676) 11   (139) 26   (337) 11   (140) 0% (1)

a 1990 data excludes one Tamias striatus with 102 I. scapularis larvae and 31 nymphs 
b other species mostly Ixodes muris. 1999—second adult I. muris collected 
 
 
2005 Plans for Tick-borne Services 
 
Metro Surveillance  
 
The metro-based I. scapularis distribution study that began in 1990 is planned to continue 
unchanged while the collaborative University of Minnesota/Metropolitan Mosquito Control 
District collaborative research study is not scheduled for continuation in 2005. 
 
Tick Identification Services/Outreach 
 
We plan to maintain our tick-borne disease education activities and services, including tick 
identifications and homeowner consultations, using previously described methods and tools. 
Since human tick-borne disease case totals have continued to be elevated, we also plan to follow 
our expansion efforts of 2004 by continuing to set up information booths at several park events. 
As in past years, we will continue to offer an encompassing slide presentation and stock local 
parks and other appropriate locations with tick identification cards and brochure. 
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Chapter 2 Mosquito Surveillance 
 
2004 Highlights 
 

 Above average rainfall in 
May and June followed by 
very low rainfall after July 

 

 Rainstorms produced 9 
broods of mosquitoes 

 
 Staff identified 21,727 

larval samples 
 

 Summer Ae/Oc & Cq. 
perturbans most 
predominant species 
captured in sweeps and CO2 
traps 

 
 25 CO2 traps added 

 
 Highest numbers of Cx. 

tarsalis seen in years with 
two population peaks 
evident 

 
 
2005 Plans 
 

 Continue surveillance 
strategies as in 2004 but 
increase number of CO2 
traps 

  
 Experiment with different 

trapping methods for Cx. 
tarsalis mosquitoes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2004 Mosquito Surveillance Results 
 
Rainfall  
 

verage rainfall per gauge in the District from May 1 
through September 30, 2004 was 21.65 inches  
(Table 2.1). This is 5 inches more than last year and 

almost two inches above the 46-year District average. The 
southern counties of Carver and Scott received the most rain. 
 
Typically a rain event ≥ 1 inch can produce a brood of 
floodwater mosquitoes. We experienced nine District-wide 
broods in 2004 (Figure 2.1). Rain events of 2-3 inches the last 
two weeks in May and the beginning of June produced 
multiple large broods of mosquitoes. The middle of the season 
was dry, with only 2 broods during July. There were two 
broods late in season. 
 
Larval Collections 
 
In 2004, staff identified 21,727 larval collections. To 
accelerate the identification of samples from sites to be 
treated by helicopter, Culex larvae were identified to species, 
but all other larvae were identified to genus only. Lower 
priority samples were identified to species. Table 2.2 shows 
the results of the 11,843 samples that were identified to 
species. 
 
The most abundant species District-wide were Aedes vexans 
and the insidious ankle-biter, Aedes cinereus. Culex restuans 
had the third highest frequency of occurrence and the 
typically non-human biting species, Culiseta inornata and 
Culex territans ranked 4th and 5th overall. The spring species, 
Ochlerotatus stimulans and Ochlerotatus excrucians ranked 
6th and 7th.  Culex tarsalis larvae were found in 2.3% of the 
samples, ranking 9th. The high amount of Ae./Oc. species is 
normal and represents 1st instar larvae that are unidentifiable 
to species.  
 
 

A
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Table 2.1 Average rainfall received in each county from May through September, 2000-2004 

and 46-year District average. 
 Anoka Carver Dakota Hennepin Ramsey Scott Wash. District 

2000 13.81 15.69 21.38 17.33 20.19 16.63 20.90 17.79 

2001 17.40 15.38 16.23 18.98 18.94 15.01 17.78 17.73 

2002 26.93 29.96 30.03 30.23 29.28 28.53 28.36 29.13 

2003 17.30 14.15 14.72 17.59 18.07 13.34 18.00 16.79 

2004 20.26 25.22 21.89 22.18 20.73 23.50 20.62 21.65 

46-Year Avg 18.99 *20.51 19.82 19.71 19.95 19.38 20.19 19.53 
*22-year average 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1     Average rainfall per gauge per week, 2004 
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Table 2.2 Frequency of occurrence (%) of larval species in standard dipper collections by county and 
District total, 2004.The total number of samples processed to species is in parentheses.  

Percent frequency of occurrence by facility  
  

 
North 

 
South  
Jordan 

 
South 

Rosemount

 
West 

Maple Grove

 
West 

Plymouth 

 
 

East 

 
 

District  
Species (992) (1,549) (1,856) (2,236) (2,649) (2,561) (11,843)  
Ochlerotatus  abserratus 0.3  0.3 0.4 0.1 0.5 0.8  0.4  
      aurifer 0.2     0.1  0.04
      canadensis 0.2  1.4 2.5 0.9 1.1 1.1  1.3 
Aedes  cinereus 19.8  19.7 12.4 17.3 16.5 17.2  16.8 
Oc. communis     0.04 0.04 0.02
      dianteus      0.04 0.01
      dorsalis 0.3  0.7 0.3 1.7 0.7 0.7  0.8 
      excrucians 1.6  5.3 9.2 4.5 3.5 11.3  6.4  
      fitchii 0.7  1.5 4.5 1.8 0.5 3.6  2.2  
      flavescens     0.04   0.01
      implicatus   0.05 0.1 0.1 0.5  0.2  
      intrudens   0.05     0.01
      punctor 0.2  0.3 0.3 0.3 0.3 0.7  0.4  
      riparius   0.3  0.5 0.5 0.2  0.3  
      sticticus 2.9  0.7 1.3 1.5 1.8 2.1  1.7  
      stimulans 4.5  6.4 10.8 9.0 9.1 17.1  10.3  
      provocans   0.1 0.3 0.2 0.04 0.7  0.3  
     trivittatus 5.9  4.2 6.3 4.7 6.8 3.6  5.2  
 Ae. vexans 62.0  42.4 41.3 50.9 50.9 39.0  46.6  
 Ae./Oc. species 45.9  34.2 33.6 38.4 33.7 30.0  34.9  
 
 Anopheles earlei 0.1  0.1 0.05   0.04 0.04
        punctipennis   0.1 0.2   0.1 0.06
       quadrimaculatus      0.1 0.02
       walkeri     0.04  0.01
 An. species   1.3 1.7 0.6 0.6 1.8  1.1 

Culex pipiens 0.1  2.7 0.3  0.1  0.1  
          restuans 11.2  12.1 12.3 13.1 13.5 12.4  12.6  
         salinarius   0.1 0.05 0.04    0.03
         tarsalis 2.2  3.2 2.1 2.2 2.2 2.0  2.3  
         territans 7.6  14.2 11.4 7.8 6.9 18.9  11.4  
Cx.  species 2.6  3.6 4.5 3.1 2.9 1.8  3.0  
 
Culiseta  inornata 9.0  12.1 17.0 9.7 12.6 9.5 11.7  
       melanura      0.04 0.01
      minnesotae 0.3  0.2  0.1 0.2 0.3 0.2 
      morsitans     0.04  0.01
Cs. species 1.3  1.3 0.2 0.4 0.4 0.9 0.7 

Psorophora ferox   0.01   0.2 0.04 0.06
Ps. species 0.1  0.1 0.2 0.04 0.2 0.2  0.2  

Uranotaenia sapphirina 0.3  0.5 0.5 0.1 0.2 1.2  0.5  
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Adult Collections 
 
Sweep Net Collections          Sweep net collections are used to monitor human annoyance 
during the peak mosquito activity period, which is 35-40 minutes after sunset for most 
mosquito species. Employees took two-minute collections in their yards once per week for 20 
weeks. The number of collectors varied from 87-178 per evening. Summer species of 
Aedes/Ochlerotatus and Coquillettidia perturbans were predominant in the evening sweep 
net collections (Table 2.3). 
 

Table 2.3      Average numbers of mosquitoes collected per evening sweep 
net collection within the District, 2000-2004. 

Year Summer Ae./Oc. Cq. perturbans Spring Ae./Oc. Cx. tarsalis 
2000 2.4 0.5 0.01 0.01 
2001 2.6 0.3 0.1 0.02 
2002 4.2 0.5 0.1 0.01 
2003 4.7 0.8 0.2 0.01 
2004 3.4 0.3 0.02 0.01 

 
 
CO2 Trap Collections          CO2 traps baited with dry ice are used to monitor mosquito 
population levels and to monitor the presence of disease vector species. Employees set traps in 
their yards on the same night as the sweep net collections are taken, once per week for 20 weeks. 
The number of traps operated varied from 82-107. As in the case of sweep netting, summer 
Ae./Oc. and Cq. perturbans were the predominant species captured in the traps, and were the 
highest in the past 5 years (Table 2.4). Coquillettidia perturbans and spring Ae./Oc. populations 
decreased due to the lack of rain in 2003 and little spring snow melt in 2004. The increase in the 
levels of Cx. tarsalis could be attributed to the areas we targeted for sampling. There were more 
traps set in the tree canopy in 2004 than other years (see Chapter 1, WNV Research) and 
additional traps were placed in communities with histories of high Cx. tarsalis collections. More 
Cx. tarsalis than usual were caught in areas that typically have low populations. 
 
 

Table 2.4  Average number of mosquitoes collected in CO2 traps within  
the District, 2000-2004. 

Year Summer Ae./Oc. Cq. perturbans Spring Ae./Oc. Cx. tarsalis 
2000 245.0    34.6 0.3 1.3 
2001 253.0    35.2 7.7 1.6 
2002 426.3    58.6 7.7 0.6 
2003 457.8 103.7 6.9 1.2 
2004 391.9  35.3 1.5 2.3 
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New Jersey Light Traps         Data collected from New Jersey light traps are used to compare 
mosquito species population levels from year to year. These are the only collections where all 
adult female mosquitoes are identified to species. The District operated seven traps in 2004. Trap 
1 was located in St. Paul, trap 9 in Lake Elmo, trap 13 in Jordan, trap 16 in Lino Lakes, trap ML 
in Maple Grove, trap CA in Carlos Avery Wildlife Refuge, and trap AV at the Minnesota Zoo in 
Apple Valley (Figure 2.2). Traps 1, 9 and 16 have operated each year since 1960.  
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2.2   New Jersey light trap locations – 2004 
 
 
 

A total of 44,036 females were identified in New Jersey traps in 2004 (Table 2.5). Aedes vexans 
was the most numerous comprising 62% of the total and Cq. perturbans was the second most 
numerous at 24%.  The number of mosquitoes collected per night from 1965 to 2004 is shown in 
Appendix A. 
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Table 2. 5. Total number and frequency of occurrence for each species collected in New Jersey
light traps, May 8-Sept. 24, 2004.

1 9 13 16 ML CA1 AV Season
St. Paul Lk. Elmo Jordan Lino Lks. N. Henn. Carlos Apple Valley Total % Female Avg per

Species 136 130 138 136 123 131 117 911   Total Night
1. Oc. abserratus 0 0 0 0 0 22 0 22 0.05% 0.02
3.       aurifer 0 0 0 0 0 6 0 6 0.01% 0.01
6.      canadensis 0 1 0 0 1 21 0 23 0.05% 0.03
7. Ae.   cinereus 8 33 17 122 14 1435 4 1,633 3.71% 1.79
10. Oc. dorsalis 0 0 5 1 3 11 0 20 0.05% 0.02
11.     excrucians 2 1 0 1 0 41 0 45 0.10% 0.05
12.    fitchii 0 1 0 0 0 3 0 4 0.01% 0.00
13.    flavescens 0 0 0 0 0 0 0 0 0.00% 0.00
16.    nigromaculus 0 0 0 1 0 0 0 1 0.00% 0.00
18.    punctor 0 0 2 0 0 25 0 27 0.06% 0.03
19.    riparius 0 0 0 0 0 7 0 7 0.02% 0.01
20.    spenceri 0 0 0 0 0 1 0 1 0.00% 0.00
21.    sticticus 9 20 80 12 12 344 4 481 1.09% 0.53
22.    stimulans 0 0 0 1 2 5 1 9 0.02% 0.01
23.    provocans 0 0 0 0 0 1 0 1 0.00% 0.00
24.    triseriatus 2 2 0 5 1 0 1 11 0.02% 0.01
25.    trivittatus 18 55 259 8 111 165 37 653 1.48% 0.72
26. Ae. vexans 2664 3663 2631 4507 2654 9959 1174 27,252 61.89% 29.91
118. Oc. abs/punct. 0 1 0 1 0 399 0 401 0.91% 0.44
261. Ae. species 41 87 55 101 32 201 68 585 1.33% 0.64
262. Spring Ae/Oc 1 1 0 1 0 12 0 15 0.03% 0.02
264. Summer Ae/Oc 0 0 2 0 7 19 5 33 0.07% 0.04
27. An. barberi 0 0 0 0 0 0 0 0 0.00% 0.00
28.     earlei 0 0 0 1 5 27 1 34 0.08% 0.04
29.     punctipennis 5 1 10 0 4 15 13 48 0.11% 0.05
30.     quadrimac. 1 0 0 0 1 0 1 3 0.01% 0.00
31.     walkeri 1 1 36 7 6 680 6 737 1.67% 0.81
311. An. species 1 0 7 0 1 75 0 84 0.19% 0.09
32. Cx. erraticus 0 0 0 0 0 1 0 1 0.00% 0.00
33.      pipiens 0 0 0 0 0 0 0 0 0.00% 0.00
34.     restuans 43 48 20 53 8 162 39 373 0.85% 0.41
35.     salinarius 0 0 0 2 1 0 0 3 0.01% 0.00
36.     tarsalis 10 10 27 37 19 23 4 130 0.30% 0.14
37.     territans 3 4 2 8 2 10 10 39 0.09% 0.04
371. Cx. species 11 10 1 5 1 19 11 58 0.13% 0.06
372. Cx. pip/rest 13 14 3 17 8 39 15 109 0.25% 0.12
38. Cs. inornata 52 26 39 44 78 157 37 433 0.98% 0.48
39.      melanura 0 0 0 0 0 0 0 0 0.00% 0.00
40.     minnesotae 2 0 2 24 2 42 1 73 0.17% 0.08
41.     morsitans 4 4 2 5 3 148 1 167 0.38% 0.18
411. Cs. species 0 1 1 1 0 39 3 45 0.10% 0.05
42. Cq. perturbans 68 24 20 423 92 9681 71 10,379 23.57% 11.39
44. Ps. ciliata 0 0 0 0 0 0 0 0 0.00% 0.00
47.     horrida 0 0 0 0 0 0 0 0 0.00% 0.00
471. Ps. species 0 0 0 0 0 0 0 0 0.00% 0.00
48. Ur. sapphirina 3 6 1 3 0 2 3 18 0.04% 0.02
501. Unident. 8 8 5 2 3 36 10 72 0.16% 0.08
Female Total 2970 4022 3227 5393 3071 23833 1520 44,036 74.52% 48.34
Male Total 574 653 3806 2414 1631 5740 235 15,053 25.48% 16.52
Grand Total 3544 4675 7033 7807 4702 29573 1755 59,089 100.00% 64.86

Trap Code, Location, and Number of Collections Summary Statistics
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Seasonal and Geographic Distributions 
 
Seasonal Distribution          Sweep net and CO2 trap collections detected one major peak of 
Ae./Oc. mosquitoes in 2004 (Figures 2.3 and 2.4). Population levels of Ae./Oc. increased sharply 
in late May, remained high, peaked in early June, then declined thereafter. Coquillettidia 
perturbans populations peaked in mid-July, later than their typical July 4 peak.  
 
 

0

2

4

6

8

10

12

14

5/
10

5/
17

5/
25 6/

2

6/
7

6/
14

6/
21

6/
28 7/

7

7/
12

7/
19

7/
26 8/

2

8/
9

8/
16

8/
23

8/
30 9/

7

9/
13

9/
20

A
vg

. m
os

qu
ito

es
/S

w
ee

p 
ne

t c
ol

le
ct

io
n

Ae./Oc.
Cq. perturbans

 
Figure 2.3 Average number of Summer Ae./Oc. and Cq. perturbans per evening 

sweep net collection, 2004. Heights of bars indicate 1 standard error. 
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Figure 2.4 Average number of Summer Ae./Oc. and Cq. perturbans per CO2 trap, 2004. 

Heights of bars indicate 1 standard error. 
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Geographic Distribution               Figure 2.5 displays the geographic distribution of mosquitoes 
captured in sweep net collections inside and outside the District. White areas are tolerable 
annoyance levels (0-4 mosquitoes), lightest gray is moderate (5-9), darker gray is bad (10-14) 
and black is extremely bad (>15 mosquitoes). There are some hot spots within the interior of the 
District, but overall mosquito levels are higher in outer areas. Figure 2.6 depicts the sweep net 
collection locations for 2004. 

                 
 
            June 2                           June 7                           June 14                           June 21 
 

              
 
              June 28                          July 7                          July 12                           July 19 
 

                
 
            July 26                            August 2                         August 9                      August 16 
 

                    
           August 23 
 
Figure 2.5  Average number of Ae./Oc. mosquitoes in sweep net collections, 2004 
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Figure 2.6    Locations of weekly evening sweep net collections, 2004 

 
 
 
 
Culex Surveillance 
 
Since Culex species can transmit WNV as well as WEE, surveillance for these species has 
increased in recent years. In addition to CO2 traps, gravid traps are used to monitor Culex adults. 
The gravid trap is designed to attract female mosquitoes that are seeking oviposition sites while 
the CO2 trap is used for collecting female mosquitoes in their host seeking phase. 
 
Culex tarsalis has been identified as the most likely vector of WNV to humans in our area.  
Because of this, MMCD took measures to improve surveillance for the species in 2004. The 
Monday night CO2 trap network was enhanced by adding 25 traps and also by repositioning 
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some traps to obtain more uniform coverage of the agency’s service area. All of the Cx. tarsalis 
captured in Monday night sweeps, Monday night CO2 traps, and gravid traps were submitted to 
MDH for viral analysis (see Table 1.2).  Surveillance indicated two peaks in the Cx. tarsalis 
population in 2004 (Figure 2.7), the first during the week of June 22, the second during the week 
of August 10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.7 Average number of Cx. tarsalis in CO2 traps and gravid traps, 2004. Heights of bars 

indicate 1 standard error. 
 
 
Culex restuans is another important vector of WNV in Minnesota. The species appears to be 
largely responsible for the early season amplification of the virus and possibly for season-long 
maintenance of the WNV cycle. As is typical, Cx. restuans collections were low in 2004 (Figure 
2.8). Gravid traps tend to capture more Cx. restuans than CO2 traps; however, the two traps are 
actually sampling different portions of the population. The gravid traps collect mosquitoes that 
are searching for an oviposition site and the CO2 trap samples those seeking a blood meal. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
Figure 2.8 Average number of Cx. restuans in CO2 traps and gravid traps, 2004. Heights  

of bars indicate 1 standard error. 
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Culex pipiens has been an important vector of WNV in much of the United States. The species 
tends to prefer warmer temperatures than Cx. restuans, therefore populations of Cx. pipiens in 
the District peak late in the summer when temperature are typically warmer. That pattern 
persisted in 2004 (Figure 2.9); however, capture rates were very low in both gravid traps and 
CO2 traps. This is most likely due to the unusually cool summer we experienced. 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
Figure 2.9 Average number of Cx. pipiens in CO2 traps and gravid traps, 2004. Heights  

of bars indicate 1 standard error. 
 
 
 
 
Plans for 2005 
 
Surveillance strategies for Ae./Oc. mosquitoes will remain unchanged. Staff will research 
surveillance strategies for adult and larval Culex mosquitoes. We will continue to review the 
distribution and type of CO2 trap locations. A greater number of CO2 traps will be operated to 
increase the collection of Cx. tarsalis. CO2 traps will also be placed in known Cs. melanura 
habitat to detect adult activity.
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Chapter 3 Mosquito Control 

 
2004 Highlights 
 

 53,824 more acres of 
wetlands were treated with 
larvicides than in 2003 

 
 6,733 more acres treated 

with adulticides than in 
2003 

 
 A cumulative total of 

148,023 catch basins treated 
in three rounds to control 
vectors of WNV 

 
 Adult treatment thresholds 

for Cx. restuans, Cx. 
pipiens, Cx. salinarius and 
Cx. tarsalis were designated 

 
 
2005 Plans 
 

 Targeting WNV vectors, 
primarily Culex, will result 
mostly in increased 
larvicide applications 

  
 Aerial applications of 

larvicides with a longer 
field activity than Bti 
(Altosid® pellets, Vectolex® 
CG) will be conducted to 
control Culex that develop 
more than 24 hours after 
treatment in the same site 

 
 Less frequent aerial re-

treatments will free up time 
for staff to inspect and treat 
additional sites to control 
Culex and floodwater 
mosquitoes 

 
 Adulticide applications may 

increase if there is an 
increase in mosquito-borne 
disease risk 

 

Background Information 
 

he mosquito control program targets the principal 
summer pest mosquito Aedes vexans, several species 
of spring Aedes and Ochlerotatus, the cattail mosquito 
Coquillettidia perturbans, the eastern treehole 

mosquito Ochlerotatus triseriatus (La Crosse encephalitis 
vector), and Culex tarsalis, the vector of western equine 
encephalitis. The arrival of West Nile virus in Minnesota in 
2002 elevated the importance of controlling Cx. tarsalis and 
three other Culex species (Culex pipiens, Culex restuans, 
Culex salinarius) that are potential vectors of WNV. Larval 
control is the main focus of the program but is supplemented 
by adult mosquito control when necessary.  
 
Aedes/Ochlerotatus larvae hatch in response to snow melt or 
rain with adults emerging at various times during the spring 
and summer. Cattail mosquito larvae develop in cattail 
marshes over twelve months and emerge as adult mosquitoes 
in June and July. Culex species also breed during periods of 
greater precipitation but inhabit more permanent waters and 
therefore are not as dependent upon rainfall. Catch basins can 
support breeding of Cx. pipiens and Cx. restuans and were the 
primary source of WNV vectors in heavily urbanized areas 
during the 2002 WNV epidemic in Chicago. Chapter 1 
provides detailed information about control of Oc. triseriatus. 
In-depth descriptions of the biology of the various mosquito 
species found in the District is in Appendix B. 
 
MMCD uses "Priority Zones" to focus service in areas where 
it will benefit the highest number of citizens.  Priority Zone 1 
contains the majority of the population of the Twin Cities 
metro area and has boundaries similar to the Metropolitan 
Urban Service Area (MUSA, Metropolitan Council). Priority 
Zone 2 includes sparsely populated and rural parts of the 
District. Small towns or population centers in Priority Zone 2 
are considered satellite communities and receive services 
similar to Priority Zone 1. 
 
Adult mosquito control supplements the larval control 
program. Adulticide applications are performed after  
 

T
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sampling detects mosquito populations meeting threshold levels, primarily in high use park and 
recreation areas, for public events, or in response to citizen mosquito annoyance reports. Three 
synthetic pyrethroids are used: resmethrin, permethrin, and sumithrin. A description of the 
control materials is found in Appendix C. Appendix D indicates the dosages of control materials 
used by MMCD, both in terms of amount of formulated (and in some cases diluted) product 
applied per acre and the amount of active ingredient (AI) applied per acre. Appendix E contains 
a historical summary of the number of acres treated with each control material. Pesticide labels 
are located in Appendix F.  
 
2004 Mosquito Control 
 
Larval Mosquito Control 
 
District-wide ground larvicide treatments for the cattail mosquito, Cq. perturbans, began in 
March while spring Ae./Oc. treatments began in mid-April. Floodwater mosquito treatment 
began in mid-May and continued though September. The majority of larvicide treatments 
occurred in late April, May, June, early July, and mid-September (Figure 3.1), which is when the 
District received much of the season's rainfall. Drier conditions in late July through early 
September required fewer larvicide treatments. MMCD treated 53,824 more acres with larvicides 
in 2004 than in 2003 (Table 3.1), primarily because of more frequent broods in May, June and 
early July 2004. In June, July and August 2004, MMCD treated a total of 148,023 catch basins 
with larvicides to control vectors of WNV, 12,045 more than in 2003. MMCD did not treat catch 
basins in 2002. 
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Figure 3.1  Acres of larvicide and adulticide treatments each week (March-September 2004). 
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Table 3.1 Comparison of larval control material usage in 2004 and 2003. 
 

 2004 2003 
Material Amount used Area treated Amount used Area treated 
Altosid® briquets 550 cases  398 acres  548 cases 323 acres 
Altosid® pellets 56,897.34 lb  19,139 acres  57,607.59 lb 18,458 acres 
Altosid® pellets 1,215.51 lb  148,023 CB1  1,259.05 lb 135,978 CB1 
Altosand products 0.00 lb  0 acres  2.36 lb 0.47 acres 
Altosid® SR-20 0.00 ml  0 acres  654.57 ml 33 acres 
Bti corncob 1,330,442.20 lb  166,299 acres  905,657.34 lb 113,198 acres 
     
 
Larvicide totals 

185,836 acres
148,023  CB1

132,012 acres
135,978  CB1

1CB-catch basin treatments 
 
Beginning in April 2004, the threshold for treatment with Bti was 0.1 larvae per dip for spring 
Ae./Oc. in Priority Zone 1. A higher threshold of 0.5 larvae per dip was used in Priority Zone 2 
to target limited control materials to sites with the most intense breeding. After mid-May, the 
threshold was increased to control the summer floodwater mosquitoes and Culex. For sites with 
only Culex (Cx. restuans, Cx. pipiens, Cx. salinarius, Cx. tarsalis), the threshold was 1 per dip in 
all priority zones. For sites with both Culex and floodwater mosquitoes, the threshold was 2 per 
dip in Priority Zone 1 and 5 per dip in Priority Zone 2. 
 
Catch basin treatments began in early June and ended in late August. Most catch basins were 
treated three times with Altosid® pellets (3.5 grams per catch basin) to control Culex mosquitoes 
from June through mid-September.  
 
Adult Mosquito Control 
 
In 2004, MMCD treated about 6,733 more acres with adulticides than in 2003 (Table 3.2), 
primarily in response to WNV surveillance. Adulticide treatments began in early June, peaked in 
late June, and continued until late August (Figure 3.1). Adult mosquito control operations were 
considered when mosquito levels rose above established thresholds of two mosquitoes in a 2-
minute sweep or 2-minute slap count or 130 mosquitoes in an overnight CO2 trap. In 2004, we 
established surveillance thresholds for adult control specific to four Culex species (Cx. restuans, 
Cx. pipiens, Cx. salinarius, Cx. tarsalis). The thresholds are one of any of these Culex species in 
a 2-minute sweep, five in an overnight CO2 trap, five in an overnight gravid trap, and one Cx. 
tarsalis in a vacuum aspirator sample. 
 
Table 3.2 Comparison of adult control material usage in 2004 and 2003. 
 

 2004 2003 
Material Amount used Area treated Amount used Area treated  
Permethrin 1,608.19 gal 8,292 acres 1,251.55 gal 6,411 acres 
Resmethrin 841.96 gal 71,847 acres 817.66 gal 68,057 acres 
Sumithrin 383.41 gal 15,508 acres 347.77 gal 14,447 acres
Total 95,648 acres 88,915 acres
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2005 Plans for Mosquito Control Services 
 
Larval Control 
 
Cattail Mosquitoes          Control of Coquillettidia perturbans in 2005 will use the same 
strategy as in 2004. MMCD will focus control activities on the most productive cattail marshes 
near human population centers. Altosid® briquet applications will start in early March to frozen 
sites (e.g., floating bogs, deep water cattail sites, remotely located sites). Beginning in late May, 
staff will treat with pellets applied by helicopter at a rate of 4 lbs/acre.   
 
Floodwater mosquitoes and Culex species   MMCD has expanded control of four Culex 
species since the arrival of WNV in 2002. Ground and aerial larvicide treatments of wetlands 
have been increased to control Culex. Catch basin treatments control Cx. restuans and Cx. 
pipiens breeding in urban areas. Since 2002, the number of acres treated aerially with Bti more 
than once per month has increased, especially in May (Figure 3.2). In 2005 the larval treatment 
strategy will include aerial applications of larvicides with a longer field activity than Bti 
(Altosid® pellets, Vectolex® CG) to decrease the number of times air sites are repeatedly treated 
in May, June and July. This should enable one larvicide treatment to also control Culex that 
develop later in the same site. Less frequent treatments will free up time for staff to inspect and 
treat additional sites. MMCD plans to use seven helicopters for the treatment of air sites. 
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Figure 3.2  Total acres treated aerially 1, 2, and 3 or more times per month with Bti in April, 

May, June and July (2002, 2003, 2004). 
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The primary control material will again be Bti corn cob granules. Forecasted Bti (Vectobac® G), 
Altosid® pellet and Vectolex® CG needs in 2005 are higher than in 2004, primarily due to 
increased aerial applications. As in previous years, to minimize shortfalls, control material use 
may be more strictly rationed during the second half of the season, depending upon the amount 
of the season remaining and control material supplies. Regardless of annoyance levels, MMCD 
will maintain sufficient resources to protect the public from potential disease risk. 
 
Staff will treat ground sites (<3 acres) with methoprene products (Altosid® pellets, Altosid® 
briquets) or Bti corn cob granules. Breeding sites in highly populated areas will receive 
treatments first during a wide-scale mosquito brood. The District will then expand treatments 
into less populated areas where treatment thresholds are higher. In 2005, larval treatment 
thresholds will be the same as in 2004.  
 
In 2005, Altosid® pellets will be used in catch basins chosen for treatment. Catch basins selected 
for treatment include those found holding water, those that potentially could hold water based on 
their design, and those for which we have insufficient information to determine whether they will 
hold water. Treatments could begin as early as the end of May and no later than the third week of 
June. We have tentatively planned to complete a first round of pellet treatments by June 26 with 
subsequent treatments every 30 days.  
 
Adult Mosquito Control 
 
Forecasted permethrin, resmethrin and sumithrin requirements in 2005 are higher than in 2004 
with the increase due primarily to WNV vector control and the addition of western Carver 
County to the District. MMCD will direct adult mosquito control treatments to provide the 
greatest customer benefit, generally higher risk disease areas and human populated areas that 
have high levels of mosquitoes. Also, MMCD will provide service in high-use park and 
recreation areas and for public functions 
 
Vector Mosquito Control  
  
Employees will routinely monitor and control Oc. triseriatus, Cs. melanura, Cx. tarsalis, Cx. 
pipiens, Cx. restuans, Cx. salinarius, and Ae. albopictus populations. See Chapter 1 Vector-
Borne Disease of this report for more details.  
 
 
 



Report to Technical Advisory Board   

 40

Chapter 4 Black Fly Control 
 
 
2004 Highlights 
 

 Completed study of  public 
perception of annoyance 
due to adult black flies  

 
 2003 multiplates processed 

 
 Monitored black fly adults 

and larvae in Carver County 
expansion area  

 
 
2005 Plans 
 

 Threshold for treatments the 
same as previous years 

 
 Non-target study from 2003 

will be submitted in April 
 

 Collect 2005 multiplate 
samples 

 
 Continue to monitor larval 

and adult black fly sites in 
Carver County expansion 
area  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Background 
 

he goal of the black fly program is to reduce pest 
populations of adult black flies within the MMCD to 
tolerable levels. Black fly larval populations are 
monitored at about 140 small stream and 21 large river 

sites using standardized sampling techniques during the 
spring and summer. Liquid Bti is applied to sites when the 
target species reaches the treatment threshold.  
 
The small stream program began in 1984. The large river 
program began with experimental treatments and non-target 
impact studies in 1987. A full-scale large river treatment 
program began in 1996.    
 
 
2004 Program 
 
Small Stream Program - Simulium venustum Control 
 
The only human biting species that breeds in small streams is 
Simulium venustum. It has one early spring generation. Larvae 
are found in small streams throughout the District, although 
the largest populations generally are found in Anoka County. 
 
Ninety-eight potential S. venustum breeding sites were 
sampled in mid-April to determine larval abundance using the 
standard grab sampling technique developed by the MMCD in 
1990. The treatment threshold was 100 S. venustum per 
sample. A total of 45 sites on 11 streams met the threshold 
and were treated once with Vectobac® 12AS formulation of 
Bti. A total of 24.1 gallons of Bti was used (Table 4.1).   

T
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Table 4.1.   Summary of Bti treatments for black fly control by the MMCD in 2004. 

 
 
Large River Program 
 
There are 3 large river-breeding black fly species that the MMCD targets for control. Simulium 
luggeri breeds mainly in the Rum and Mississippi rivers, although it also breeds in smaller 
numbers in the Minnesota and Crow rivers. Simulium luggeri is abundant from mid-May through 
August. Simulium meridionale and Simulium johannseni breed primarily in the Crow and 
Minnesota rivers. These species are most abundant in May and June, although S. meridionale 
populations will remain high throughout the summer if stream flow is also high. 
 
The black fly larval population was monitored weekly between May and early September using 
artificial substrates at the 21 sites permitted by the Minnesota Department of Natural Resources 
on the Rum, Mississippi, Crow and Minnesota rivers. The treatment thresholds were the same as 
those used since 1990. Sixty-nine treatments totaling 2790.7 gallons of Vectobac® 12AS (Bti) 
were used to control large river-breeding black fly larvae in 2004 (Table 4.1). The average 
monthly discharge on the Rum, Crow and Minnesota rivers was 6.5%, 8.9%, and 9.2% above the 
long-term average, respectively, during the 2004 black fly breeding season (April - September). 
In contrast, on the Mississippi River discharge was 25% below the long-term average during the 
same period. A summary of the large river Bti treatments and discharge between 2000 and 2004 
is in Table 4.2. 
 
Bti treatment effectiveness was excellent in 2004. The average post-Bti treatment larval mortality 
measured at least 250 m downstream of the point of the Bti application was 99.7% on the Crow 
River, 96.6% on both the Mississippi and Rum rivers, and 88.5% on the Minnesota River. 
 
The geographic region covered by the MMCD was formally expanded to include all of Carver 
County in 2004. The MMCD Board of Commissioners requested that staff examine the need for 
black fly control in the rivers within the expanded District area. Preliminary larval sampling 
indicated that the South Fork Crow River was likely to be a candidate river so six larval 
sampling stations were established and sampled during the spring and summer. Sampling was 
done using MMCD-standard 125 cm2 Mylar samplers that were held in situ for one week. 
Threshold-level populations of S. luggeri and/or S. meridionale larvae were recorded in several 
of the weekly samples. Consequently, in the 2005 permit application for black fly control 
submitted to the Minnesota Department of Natural Resources the MMCD included six candidate 
Bti treatment sites on the South Fork Crow River. 
     

 
Water body 

No. of 
application sites 

No. of 
treatments 

Gallons of Bti 
used 

Small streams 45 45      24.1 
Mississippi River   3 12    660.0 
Crow River   4 13    160.0 
Minnesota River   7 20 1,778.6 
Rum River   4 24    192.1 
Total 63 114 2,814.8 
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Table 4.2.  Bti treatments and large river discharge between 2000 and 2004. 
 

Average monthly discharge May - Sept. (cu ft/sec) 
 
 
 
Year 

 
No. of  Bti 

treatments on 
large river 

Total 
gallons of 

Bti used on 
large rivers 

Rum      
River 

Mississippi 
River 

Minnesota 
River 

Crow 
River 

2000 18    808.6 338 6,595 4,412 332 
2001 45 4,045.0 1,693 20,185 20,391 2,705 
2002 55 3,145.0 1,678 15,277 5,961 3,044 
2003 49 3,393.5 1,332 11,166 4,740 1,687 
2004 69 2,790.7 889 8,074 7,247 1,283 

 
 
Adult Population Sampling 
 
The adult black fly population was monitored in 2004 at the 48 standard locations throughout the 
MMCD using the District's standard black fly over-head net sweep monitoring technique that 
was established in 1984. Samples were taken once weekly from early May to mid-September, 
generally between 8 and 10 AM. The average number of all species of adult black flies captured 
per sample in 2004 was 0.97. Between 1998 and 2003, the overall average number of adults 
captured was 2.85, 1.63, 2.38, 1.30, 0.61, and 1.96, respectively (Table 4.3). In 1984 and 1985, 
which was before any large river treatments were done, the average number of black flies 
captured per sample was 17.95 and 14.56, respectively (Table 4.3). 
 
The most abundant black fly species collected in the overhead net-sweep samples in 2004 was S. 
meridionale, comprising 40% of the total black flies captured, with an average count in the net- 
sweep samples of 0.39. The next most abundant species captured was S. luggeri, comprising 
36% of the total collection with an average per sample count of 0.35. This is the first time since 
the black fly control program began that S. luggeri was not the most abundant black fly collected 
in the adult sweep samples (Table 4.3). The peak S. meridionale population occurred at the end 
of June, which was two weeks after flood-level flows occurred on the Minnesota River. The 
reason S. meridionale was more abundant in 2004 was likely due to the higher than normal flows 
that occurred in the Minnesota River between June and September, and in particular high June 
flows. The weekly larval monitoring samples indicated continued breeding by S. meridionale in 
the Minnesota River through August. The largest number of S. meridionale captured in the adult 
net-sweep samples was in Carver County. Similarly high adult populations of S. meridionale 
were observed in 2001 when flows on the Minnesota River were high in May and June and Bti 
treatments were suspended. 
 
The overall average number of S. luggeri captured per net-sweep sample in 2004 was 0.35  
(Table 4.3). This was the lowest number of S. luggeri observed in the net-sweep samples since 
the program began in 1984. Peaks in the S. luggeri population occurred in late June, mid-July 
and mid-August. Simulium luggeri was most abundant in Anoka County in 2004, as it has been 
in all previous years of the program. The average number of S. luggeri captured in Anoka 
County was 1.82 in 2004 compared to 8.92 in 2003 and 1.65 in 2002. In 2001 the average was 
3.45 and in 2000 it was 10.38. The higher number of S. luggeri captured in Anoka County 
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compared to other counties within the MMCD is most likely due to its close proximity to the 
prime larval habitat in the nearby Rum and Mississippi rivers.   
 
 
Table 4.3.   Annual mean number of black fly adults captured in over-head net sweeps in bi-

weekly samples taken at 48 standard sampling locations throughout the MMCD 
between mid-May and mid-September. Samples were taken once weekly in 2004 
and twice weekly in previous years. The first operational treatments of the 
Mississippi River began in 1990 at the Coon Rapids Dam. 1988 was a severe 
drought year and limited black fly production occurred.   

 
Year 

 
All species1 

Simulium 
luggeri 

Simulium 
johannseni 

Simulium 
meridionale 

1984 17.95 16.12 0.01 1.43 
1985 14.56 13.88 0.02 0.63 
1986 11.88 9.35 0.69 1.69 
1987 6.53 6.33 0.02 0.13 
1988 1.60 1.54 0.05 0.00 
1989 6.16 5.52 0.29 0.18 
1990 6.02 5.70 0.01 0.24 
1991 2.59 1.85 0.09 0.60 
1992 2.63 2.19 0.12 0.21 
1993 3.00 1.63 0.04 1.24 
1994 2.41 2.31 0.00 0.03 
1995 1.77 1.34 0.32 0.01 
1996 0.64 0.51 0.01 0.07 
1997 2.91 2.49 0.00 0.25 
1998 2.85 2.64 0.04 0.04 
1999 1.63 1.34 0.04 0.06 
2000 2.38 2.11 0.01 0.02 
2001 1.30 0.98 0.04 0.18 
2002 0.61 0.43 0.01 0.14 
2003 1.96 1.65 0.01 0.20 
2004 0.97 0.35 0.02 0.39 
 
1All species includes S. luggeri, S. meridionale, S. johannseni, S. vittatum and S. venustum 
 
 
Supplemental adult net sweep samples were collected at five sites in Carver County in 2004 in 
order to establish background data in the event that all of Carver County is included in the black 
fly control area in 2005. Samples were collected once per week following the standard adult 
sampling protocols. Sampling was conducted from early May through late September. The most 
abundant black fly species collected at the five new Carver County sites was S. meridionale, 
comprising 96.4% of the black flies collected. The overall average number of black flies 
captured per net sweep sample was 1.41.  
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Adult black fly populations were also monitored between mid-May and late June with CO2-
baited light traps in 2004 at four sites in Scott/Carver counties and four sites in Anoka County. 
These sites have been monitored with CO2 traps since 1998. An additional five sites were 
sampled in the proposed expansion area of Carver County within the vicinity of the South Fork 
Crow River.  
 
Simulium meridionale was the most abundant species captured in all three sample areas, with the 
largest numbers being from the five sites in the Carver County area that is presently outside the 
black fly program area. The average number of S. meridionale in the Carver County traps was 
327 compared to 14 in the Anoka County traps and 0.65 in the Scott/Carver County traps. The 
number of S. johannseni were also highest in the Carver County area with an average of 33 per 
sample. The average number of S. johannseni per trap in the Anoka County traps was 5.1 and 
0.17 in Scott/Carver County traps. Simulium luggeri numbers were lower than observed in 
previous years with CO2 traps, a trend that was also observed in the net-sweep sampling results.  
 
Non-target Monitoring 
 
The District conducts biennial monitoring of the non-target invertebrate population in the 
Mississippi River as a requirement of its permit from the Minnesota Department of Natural 
Resources. The study was designed to provide a long-term assessment of the invertebrate 
community in Bti-treated reaches of the Mississippi River. The results from the monitoring work 
conducted in 1995, 1997, 1999 and 2001 do not indicate that any large-scale changes have 
occurred within the invertebrate community (as collected on Hester-Dendy multiplates) in the Bti 
treated reaches of the Mississippi River. Monitoring sampling was repeated as scheduled on the 
Mississippi River in 2003. Samples are in the process of being identified and enumerated with a 
report due in spring 2005. 
 
Public Perception of Annoyance from Black Flies 
 
As part of an integrated pest management approach for black fly control, MMCD needs to be 
able to:  

- estimate public annoyance relative to black fly numbers,  
- establish what level is tolerable, and 
- estimate the value the public places on reducing black fly annoyance.   

 
In 2001, the black fly team developed plans for a study to provide this information, and data was 
collected and analyzed in subsequent years. A draft report, “Public Perception of Annoyance 
from Black Flies (Biting Gnats): Report from Studies in 2001-2004” by K. Simmons, N. Read, 
and J. Walz (2004, MMCD) is now available for review. 
 
In the study, the relationship between black fly numbers sampled in overhead sweep nets and the 
perception of annoyance by the public was examined using simultaneous sampling and surveys. 
A randomized sample of individuals was asked to stand in their yard for 3 minutes, during which 
time a staff member took a sweep sample at a location 20 feet from the participant, and another 
staff member observed participant defensive behaviors and measured environmental conditions 
20 ft from both the participant and the sampler.  
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A total of 274 samples were collected over two years during times when black flies were active 
and there were few mosquitoes. Results suggest that black fly levels of three or more were 
related to an apparent increase in annoyance, reduced time outdoors, and interest in wearing 
repellent. Levels of 10 or more were related to a stronger response. Median reported tolerance 
for “gnats around you” was 5, for landings was 3, and for bites was 1. One-third of respondents 
reported “reacting strongly” to gnat bites. Median amount participants were willing to spend to 
reduce gnat levels was $10 overall; those reacting strongly had a median of $15. Difficulties 
encountered included relatively few samples with high numbers of black flies, and highly 
variable results at low black fly levels, similar to those found with mosquitoes (Read et al. 1994) 
Observed behavior counts did not appear to be closely related to black fly counts or annoyance in 
this data set. 
 
 
2005 Plans 
 
Our goal is to continue to effectively control black flies in the large rivers and small streams. The 
larval population monitoring program and thresholds for treatment will continue as in previous 
years. Six new larval treatment sites on the South Fork Crow River have been included in the 
2005 black fly control permit that has been submitted to the Minnesota Department of Natural 
Resources. Taxonomic identification and enumeration of the non-target samples collected in 
2003 are in the process of being finished. It is anticipated that a report will be submitted to 
MDNR in April 2005.  
 
 
References 
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Chapter 5 Product & Equipment Tests 
 
2004 Highlights 
 

 Vectobac® G Bti achieved 
89.5 % control of Ae. 
vexans in air sites 

 
 Altosid® briquets and 

Vectolex® CG (B. 
sphaericus) effectively 
(>90%) controlled Culex 
and other mosquitoes in 
catch basins 

 
 Test results from catch 

basins treated with Altosid® 
pellets were not as good as 
tests conducted in 2003 

 
 Vectolex® CG effectively 

controlled mosquitoes in 
wetlands for 28 days 

 
 Pyrenone®  and Pyrocide® 

effectively controlled adult 
mosquitoes. Both products 

contain natural pyrethrins 
and have no crop 
restrictions 

 
 Pyrenone® effectively 

controlled adult Cx. tarsalis 
at a farm 

 
2005 Plans 
 

 Evaluate larger scale 
applications of Vectolex® 
CG and Altosid® pellets to 
control Aedes and Culex 
mosquitoes 

 
 Continue testing Altosid® 

pellets in catch basins  
 Further test Pyrocide® for 

adult mosquito control in 
croplands 

 
 Expand evaluation of the 

effectiveness of adulticide 
treatments against vectors 
of WNV or other mosquito-
borne diseases 

 
 
 

Background 
 

uality assurance (QA) is an integral part of MMCD 
services. The QA process focuses on control material 
evaluations, label compliance, application analysis, 
calibration, and exploration of new technologies to 

improve our operations. The Technical Services team 
provides project management and technical support. The 
regional process teams coordinate field testing and data 
collection. 
 
2004 Projects 
 
Quality assurance processes focused on equipment, product 
evaluations, and waste reduction. Before being used 
operationally, all products must complete a certification 
process that consists of tests to demonstrate how to use the 
product to effectively control mosquitoes. The District 
continued certification testing of four larvicides and one new 
adulticide. All four larvicides have been tested in different 
control situations in the past. Three larvicides were tested to 
control Culex breeding in catch basins, two to control Culex 
developing in wetlands and one to control the cattail 
mosquito. The adulticide was tested for use in croplands. 
These additional materials will provide MMCD with more 
tools to utilize in its operations.  
 
Acceptance Testing of Altosid® (methoprene) 
Briquets and Pellets  
 
Warehouse staff collected random Altosid® product samples 
from shipments received from Wellmark International for 
methoprene content analysis. MMCD contracts an 
independent testing laboratory, Legend Technical Services, to 
complete the active ingredient (AI) analysis. Zoecon 
Corporation, Dallas, Texas, provided the testing 
methodologies. The laboratory protocol used was CAP No. 
311, “Procedures for the Analysis of S-Methoprene in 
Briquets and Premix.” All 2004 samples were within 
acceptable values of the label claim of percent methoprene 
(Table 5.1). 

Q
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Table 5.1 Methoprene content of Altosid® (methoprene) briquets and pellets  

Methoprene 
Product 

Samples 
Analyzed 

Methoprene Content: 
Label Claim 

Methoprene Content: 
Analysis Average 

 
SE 

XR-Briquet 5 2.10% 2.03% 0.007 
Pellets 10 4.25% 4.14% 0.021 

 
 
Evaluation of New Protocol for Preparing Methoprene Products for Laboratory 
Analysis 
 
To reduce costs of independent laboratory analysis, Technical Services attempted to lessen the 
preparation time of individual methoprene samples. The laboratory procedure CAP No. 331 
directs the laboratory analyst to prepare a powdered sample for extraction by hand scraping the 
methoprene-impregnated plaster matrix. It was proposed to use liquid nitrogen to deeply freeze 
the product and then crush it to a powder while in this frozen state. Legend Technical Services 
was directed to split one sample and to run a side by side comparison of both preparatory 
methods. Although the liquid nitrogen method greatly reduced preparation time, the results 
demonstrated that the liquid nitrogen method significantly reduced the active ingredient level 
when compared to the original method (Table 5.2). Therefore, we will continue to use the 
original methodology for future analyses. 
 
Table 5.2 Comparison of active ingredient levels using specific preparation procedures  

 
Methoprene Product 

CAP 311 
Scrape Method 

CAP 311 
Liquid Nitrogen Method 

 
Briquet (% AI) 

 
1.83% 

 
1.72% 

 
Pellet (% AI) 

 
3.63% 

 
3.47% 

 
 
Evaluation of Storage on Active Ingredient Levels of Briquet & Pellets 
 
Carrying over control materials from one season into the next season is always a possibility 
when applications often depend upon rainfall levels. Technical Services evaluated Altosid® 
briquets and pellets for long-term viability during storage. We looked at the amount of active 
ingredient breakdown over a one-year and two-year periods. Briquets lost approximately 10% of 
its AI after one year (Table 5.3). The cork-shaped briquet seemingly stabilized and only lost an 
additional 1% in the second year. Pellets similarly lost 10% after one year but continued to 
breakdown an additional 14% in the second year. Technical Services would recommend to 
minimize the amount of methoprene products carried over and to use remaining quantities first in 
the upcoming treatment season. 
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Table 5.3 Active ingredient (methoprene) breakdown in stored briquets and pellets 
Year 

sampled 
 

Product 
Date 

analyzed 
Methoprene Content: 

Analysis Average 
% AI 

breakdown 
2002 XR-Briquet 02/2002 2.09%  
2002 XR-Briquet 09/2004 1.90% 11% 

     
2004 XR-Briquet 02/2004 2.03%  
2004 XR-Briquet 09/2004 1.83% 10% 

     
2002 Pellets 02/2002 4.23%  
2002 Pellets 09/2004 3.65% 24% 

     
2004 Pellets 02/2004 4.14%  
2004 Pellets 09/2004 3.74% 10% 

 
 
Evaluation of Active Ingredient Levels in Adult Mosquito Control Products  
 
MMCD has requested the certificates of Active Ingredient (AI) analysis from the manufacturers 
to verify product AI levels at the time of manufacture. All of the products received by MMCD in 
2004 were guaranteed by the manufacturer to contain label required AI levels. MMCD has 
incorporated AI analysis as part of our product evaluation procedures and will submit samples of 
all adulticide control materials to an independent laboratory for AI analysis. This process will 
assure that all adulticides (purchased, formulated and/or stored) meet the necessary quality 
standards. Although it was a goal to have this procedure in place for the 2004 season, we did not 
collect a complete set of samples from all adulticide materials and decided not to submit the 
available samples for analysis. An improved sampling procedure has been established for the 
2005 season and active ingredient levels of the adulticide materials will be independently 
verified. These independent results will be compared to manufacturer’s Certificates of Analysis 
to assure quality of purchased products or used to confirm our formulation processes are meeting 
established standards. 
 
Movement of MMCD’s Liquid Control Material Warehouse  
 
The District transferred the liquid control material warehouse from our Rosemount, MN 
warehouse to our Oakdale, MN facility. This move was based upon five primary advantages; the 
Oakdale facility is environmentally controlled year round (product integrity), has a permanent 
berm structure (product mixing safety), is more centrally located (reduced mileage and saved 
employee time), increased accessibility (highway access), and has multiple loading docks (more 
functionality). The resulting Oakdale warehouse facility design helped to streamline processes 
and improved employee safety. In addition, the Oakdale facility was used to store additional dry 
materials (Bti, Altosid® products) to service neighboring MMCD facilities. 
 
In evaluating this move, we compared 2003 & 2004 control material transfers between regional 
facilities and found MMCD saved an average of 12 miles per transfer in 2004 (over 440 miles 
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during the season). This mileage reduction is reflected in saved fuel costs, related vehicle 
expenses and increased work time for employees to complete other tasks. 
 
Recycling of Pesticide Containers 
 
MMCD continued to use the Minnesota Department of Agriculture's (MDA) pesticide container 
recycling program. This project focuses on properly disposing of agricultural pesticide waste 
containers thereby protecting the environment from the related pesticide contamination of 
ground and water. MDA used Tri-Rinse, Inc., St. Louis, MO for disposal services of their plastic 
pesticide container-recycling program. 
 
Warehouse personnel arranged for all of MMCD's plastic containers to be collected and properly 
stored until they could be processed. MMCD staff collected over 3,906 jugs for this recycling 
program. The control materials that use plastic 2.5-gallon containers are sumithrin (153 jugs), Bti 
liquid (1,125 jugs) and Altosid® pellets (2,628 jugs). Twelve MMCD staff members (two 
employees from each regional facility) assisted in the jug grinding process which was completed 
in one day and resulted in approximately 3,300 lbs of recycled shredded plastic. 
 
Reduced Production of Hazardous Waste 
 
To properly handle and dispose of pesticide containers, each oil-based adulticide container had to 
be triple-rinsed with mineral spirits. This rinsing process creates a rinsate that MMCD manages 
as hazardous waste. 
 
MMCD’s centralized triple-rinsing process used our warehouse personnel expertise to maintain 
low quantities of hazardous waste created by our operations. By rinsing all the containers at the 
same time, warehouse staff was able to utilize a minimal quantity of mineral spirits in the 
recycling process. MMCD produced 19.0 gallons of mineral spirit rinsate in 2004. The increase 
of rinsate is mainly due to moving the liquid warehouse facilities and the related cleanup of 
equipment prior to transfer. In addition, the warehouse triple-rinsed and recycled numerous steel 
drums and containers stored in the former liquid warehouse facility. 
 
Efficacy of Control Materials 
 
Vectobac® G Applications          Vectobac® G brand Bti (5/8 inch mesh size corncob granules) 
from Valent BioSciences was the primary Bti product applied by helicopter in 2004. Efficacy as 
calculated in terms of pre-treatment and post-treatment larval counts was similar in 2003 and 
2004 (Table 5.4). 
 
Table 5.4  Efficacy of aerial Vectobac® G applications in 2004 and 2003.  

SE=standard error. 

Year n 
Mean % 
mortality 

Median % 
mortality SE 

Min % 
mortality 

Max % 
mortality 

2003 687 88.2 100.0 1.1 % 0.0 100.0 
2004 294 89.5 100.0 1.6 % 0.0 100.0 
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New Control Material Evaluations 
 
The District, as part of its Continuous Quality Improvement philosophy, desires to continually 
improve its control methods. It is the District's policy to attempt to use the most environmentally 
friendly products possible while achieving acceptable control rates. Much testing has focused 
upon controlling potential vectors of WNV since WNV arrived in Minnesota in 2002. 
 
Altosid® Treatments in Catch Basins          In 2004, MMCD again treated catch basins to 
control potential mosquito vectors of WNV. This year staff continued conducting bioassays of 
Altosid® briquets and pellets in catch basins to better understand results observed in 2003. In 
2004, collecting bioassays required significant effort, 343 inspections to successfully collect 
enough pupae for 36 bioassays. No pupae were found in catch basins during most inspections. In 
2005, we are considering evaluating larval abundance in Altosid®-treated catch basins in addition 
to pupal bioassays to better understand larval and pupal abundance in catch basins.  
 
Untreated control emergence in 2004 was lower than observed in 2003 (Table 5.5).  
 
 
Table 5.5  Bioassay results for untreated control catch basins in 2003 and 2004. 

Year n 
Mean % 

emergence 
Median % 
emergence SE 

Min % 
emergence 

Max % 
emergence 

2003 11 83.8 82.0 2.7% 72.9 100.0 
2004 5 72.8 68.0 5.5% 62.0 86.0 

 
 
Efficacy measured by bioassays of catch basins treated with Altosid® ingot briquets in 2004 was 
much better than that observed in 2003 (Table 5.6). This difference may in part be due to how 
long after treatment the bioassay was collected which, in 2004, was an average of about 14 days 
after treatment. In 2003 bioassays were collected an average of 42 days after treatment (Table 
5.7) (Figure 5.1). Low values of some bioassays collected relatively soon after treatment in 2003, 
suggest that other factors are also affecting efficacy (Figure 5.1). More research is necessary to 
determine how to maximize ingot briquet efficacy in catch basins. 
 
Bioassays from catch basins treated with Altosid® pellets in 2003 indicated high efficacy while 
bioassays collected in 2004 suggested lower effectiveness (Table 5.6). This could be in part 
because bioassays were collected near the end of the 30-day effective life (mean of 26.5 days 
after treatment) in 2004 but were collected over 11 days earlier (mean of 15 days after treatment) 
in 2003 (Table 5.7) (Figure 5.2). A major reason that bioassays were collected so much later in 
2004 was the inability of staff to find pupae when pellet-treated catch basins were inspected 
sooner after treatment. Larval abundance was not evaluated in pellet-treated catch basins; 
however, concurrent inspections of untreated catch basins to evaluate the efficacy of Vectolex® 
CG detected larvae (and potentially pupae) throughout the evaluation period. 
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Table 5.6  Results of bioassays from catch basins treated with Altosid®  ingot briquets  
and Altosid® pellets in 2003 compared to 2004. Emergence inhibition (EI) is 
corrected for untreated control mortality.  

Material n Mean % EI Median % EI SE Min % EI Max % EI 
Altosid®  2003 33 36.1 16.5 6.2% 0.0 100.0 
ingot 2004 14 81.6 100.0 8.3% 0.0 100.0 
       
Altosid®  2003 56 84.3 99.0 4.2% 0.0 100.0 
pellet 2004 17 51.9 58.5 10.1% 0.0 100.0 
 
 
 
Table 5.7  Days after treatment with Altosid® ingot briquets or Altosid® pellets that bioassays 

were collected in 2003 and 2004.  
Material n Mean Median SE Min Max 

Altosid®  2003 33 41.9 44.0 2.2 8.0 81.0 
ingot 2004 14 13.8 17.0 3.0 1.0 32.0 
       
Altosid®  2003 56 16.5 15.0 1.2 6.0 43.0 
pellet 2004 17 24.0 26.5 1.8 9.0 35.0 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5.1 Results of bioassays from catch basins treated with Altosid® ingot briquets in 2003 

and 2004 compared to the number of days after treatment that the bioassay was 
collected. Emergence inhibition (EI) is corrected for untreated control mortality. 
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Figure 5.2 Results of bioassays from catch basins treated with Altosid® pellets in 2004 and 

2003 compared to the number of days after treatment that the bioassay was 
collected. Emergence inhibition (EI) is corrected for untreated control mortality. 

 
 
Vectolex® CG Granules in Catch Basins     In 2003, results of preliminary tests of Vectolex® 

CG were promising. Larger scale tests were conducted in 2004. We included larval inspections 
of untreated catch basins to better understand larval distributions and abundance in the absence 
of treatment. Vectolex® CG effectively controlled mosquitoes in catch basins throughout the 28-
day control period (Table 5.8) (Figure 5.3). 
 
 
Table 5.8  Efficacy of Vectolex® CG granules in catch basins in 2004. Efficacy was calculated 

using Mulla’s formula (Control n=4, Vectolex n=31). 
  Days Post-treatment 

Treatment Group Pre-treat 2 days  7 days  14 days 21 days  28 days 
Control (larvae/dip) 8.17 5.50 78.75 7.50 15.33 10.0 
       
Vectolex® CG (larvae/dip) 10.43 1.53 11.78 0.70 0.61 0.32 
       
Efficacy --- 78.2% 88.3% 92.7% 96.9% 97.5% 
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(Note that the value of Control (7 Days Post) = 78.75 larvae/dip)
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Figure 5.3 Mean larval counts from untreated catch basins and catch basins treated with 

Vectolex® CG in 2004. Error bars equal ± 1 standard error of the mean.  
 
 
Vectolex® CG Granules in wetlands          In 2003, results of preliminary tests of Vectolex® CG 
were promising. Larger scale tests were conducted in 2004. We included larval inspections of 
untreated wetlands to better understand larval distribution and abundance in the absence of 
treatment. Mosquito larvae were present in untreated wetlands throughout the 28-day duration of 
the test. Vectolex® CG effectively controlled mosquito larvae of all species for 28 days in 
wetlands (Table 5.9) (Figure 5.4). In 2005, we plan to increase use of Vectolex® CG to treat 
wetlands that remain wet longer than the typical five-day summer floodwater developmental 
period to control both floodwater and Culex mosquitoes breeding in these sites. 
 
Table 5.9  Efficacy of Vectolex® CG granules in wetlands in 2004. Efficacy was calculated 

using Mulla’s formula (Control n=7, Vectolex n=14).  
  Days Post-treatment 

Treatment Group Pre-treat 2 Days  7 Days  14 Days 21 Days  28 Days 
Control (larvae/dip) 1.51 0.85 1.23 0.54 0.44 0.83 
       
Vectolex® CG (larvae/dip) 2.06 0.00 0.21 0.06 0.02 0.05 
       
Efficacy --- 100.0% 87.7% 91.3% 96.7% 95.6% 
 

¡ Control 
�  Vectolex 
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Figure 5.4 Mean larval counts from untreated wetlands and wetlands treated with Vectolex® 

CG in 2004. Error bars equal ± 1 standard error of the mean.  
 
Cattail Mosquito Control (Altosid® XR-G sand)          In 2003, Altosid® XR-G sand 
performed very well compared to Altosid® pellets. These tests were not repeated in 2004 as 
planned because larval cattail mosquito counts were too low. We hope to repeat the tests in 2005. 
 
Pyrenone® 5+25           ULV applications (1.5 oz/acre; 0.00172 lb ai/acre) of Pyrenone® 5+25 
controlled adult mosquitoes as effectively as Scourge® (1.5 oz/acre; 0.0035 lb ai/acre) in three 
tests, two at campgrounds and one near a farm (Table 5.10). Efficacy was evaluated using 
Mulla’s equation (a correction that accounts for changes in the control as well as the treatment) 
that compares mean mosquito captures the first night of trapping (pre-treatment counts) with 
mean mosquito captures the second and third nights of trapping (post-treatment counts). Test 
materials were applied the evening of the second night of trapping; CO2-traps placed 30 minutes 
after the treatments were completed at both treated locations and the untreated control location. 
High enough numbers of Cx. tarsalis were caught during the farm test to evaluate efficacy 
against Cx. tarsalis (Table 5.10). Pyrenone® 5+25 effectively controlled Cx. tarsalis. 
 

¡ Control 
�  Vectolex 
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Table 5.10  Efficacy of Scourge® and Pyrenone® against adult mosquitoes in two tests  
in June and July 2004 at the Ajawah, Guy Robinson, and Rum campgrounds and 
one test at a farm in July 2004. Counts of total mosquitoes and Cx. tarsalis from the 
farm test are summarized separately. Efficacy was calculated using Mulla’s 
formula.  

Test Site Date Treatment Efficacy Average 
mosquitoes per trap SE 

Guy Robinson June 30  ---  5,121  2,719 
Campground July 1 Scourge® 99.2%  76  43 
 July 2  18.9%  6,317  2,103 
    
Rum River June 30 Untreated ---  3,655  1,347 
Campground July 1 Control ---  6,469  2,691 
 July 2  ---  5,562  2,472 
    
Ajawah June 30  ---  7,768  1,592 
Campground July 1 Pyrenone® 98.3%  188  81 
 July 2  51.9%  5,688  776 
    
Guy Robinson July 28  ---  283  41 
Campground July 29 Scourge® 90.6%  47  13 
 July 30  16.8%  199  22 
    
Rum River July 28 Untreated ---  384  139 
Campground July 29 Control ---  675  108 
 July 30  ---  325  106 
    
Ajawah July 28  ---  1,018  114 
Campground July 29 Pyrenone® 99.4%  10  7 
 July 30  74.1%  223  45 
     
Farm Site July 17  ---  2,891  1,043 
 July 18 Pyrenone® 98.7%  55  13 
 July 19  86.5%  505  38 
     
Jordan July 17 Untreated ---  682  287 
 July 18 Control ---  976  104 
 July 19  ---  880  248 
   Ave. Cx. tarsalis  
Farm Site July 17  ---  25  8 
 July 18 Pyrenone® 84.8%  3  1 
 July 19  48.7%  25  17 
     
Jordan July 17 Untreated ---  5  2 
 July 18 Control ---  4  0 
 July 19  ---  10  5 
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Pyrocide® 5+25          Pyrocide ® 5+25 is another adulticide that contains natural pyrethrins and 
does not have a crop restriction on its label. We tested Pyrocide ® 5+25 to gather data on another 
adulticide that we can legally use near crops. ULV applications (1.5 oz/acre; 0.00217 lb ai/acre) 
of Pyrocide ® 5+25 effectively controlled adult mosquitoes in one test at a campground (Table 
5.11).  
 
 

Table 5.11  Efficacy of Pyrocide® against adult mosquitoes in one test in July 2004 at the Guy 
Robinson and Rum campgrounds. Efficacy was calculated using Mulla’s formula.  

 

Test Site Date Treatment Efficacy 
Average 

mosquitoes per 
trap 

SE 

Guy Robinson July 14  ---  1,849  191 
Campground July 15 Pyrocide® 98.3%  40  10 
 July 16  15.1%  984  807 
     
Rum River July 14 Untreated ---  1,036  314 
Campground July 15 Control ---  1,519  165 
 July 16  ---  901  154 
 
 
Equipment Evaluations 
 
Helicopter Swath Analysis and Calibration Procedures for Larvicides          Technical 
Services and field staff conducted three aerial calibration sessions for dry granular materials 
during the 2004 season. These computerized calibrations directly calculate application rates and 
swath patterns for each pass so each helicopter's dispersal characteristics are optimized. One 
session was held at the municipal airport in LeSueur, MN and two sessions were located in Lino 
Lakes, MN. Staff completed calibrations for four different operational and experimental control 
materials. In total, six helicopters were calibrated and each helicopter was configured to apply an 
average of three different control materials. 
 
Aerial Adulticide Applications          MMCD continues to evaluate various spray systems for 
their applicability in our adult mosquito control programs. Technical Services has worked 
directly with our helicopter contractor, manufacturers and other mosquito control professionals 
to develop an appropriate application system for our control materials.  
 
Helicopter Aerial Adulticide Trials (Scott's Helicopter Service, LeSueur, MN)       Technical 
Service staff continued to work with our helicopter contractor to evaluate the Beecomist 360A 
Electric rotary atomizers. A single Beecomist unit was mounted on the Bell 47 helicopter and 
was properly calibrated. Using blank material (i.e. mineral oil), we conducted three separate 
evaluations to better understand the characteristics and capabilities of the system.  
 
The goal of the first trial was to examine swath coverage and setback parameters. The helicopter 
flew at 150 feet parallel to a single line of 200-ft line of rotating impingers. Each impinger held 
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two Teflon-coated slides to collect droplets as swath passed through the collection zone. The 
helicopter started the first spray run directly upwind using a 200-ft offset and then continued to 
fly upwind at 50-ft intervals until droplets were collected. The helicopter made a total of six 
passes before droplets were noticed on indicators. It was theorized that the swath could be 
visually observed from the point of release through the target area but that was not the case. 
Since we are using Ultra Low Volume (ULV) technology, the minimal quantity released is 
observed leaving the spray unit but quickly dissipates to inhibit further visual tracking. 
Therefore, we lost the ability to identify which single pass or passes traveled through the target 
zone. Slides were microscopically analyzed and all impingers collected droplets in the proper 
size range (8-20 microns) for quality mosquito control. 
 
A second trial was conducted to determine the proper setback needed to hit the target area. 
During this evaluation, the helicopter flew upwind and perpendicular to a 1,000 ft line of rotating 
impingers. This single pass flight would determine the precise setback distance for the swath to 
properly reach the target area. Relative to the environmental conditions and flight parameters, the 
swath was detected at 400 ft and droplets remained detectable on slides until 900 ft. This trial 
was duplicated with similar results. 
 
The third trial was carried out to determine the effect of vegetation on swath coverage. This 
evaluation was conducted in rural woodlot which contained various densities of foliage. We set 
up four parallel lines of impingers utilizing four types of vegetation coverage. The four 
vegetation categories were: Heavy (dense mature tree canopy), Medium (smaller trees and 
shrubs), Light (sparse shrubs), and Open (short grass). The lines were approximately 200 ft apart. 
The helicopter was directed to follow the upwind border of the woodlot and make a single 
application pass. Technical Services intended to check the slides to assure coverage and adjust 
the setback distance if it was inadequate on the first pass. The pilot radioed that an active 
construction site would be directly under the helicopter on the next pass and it was decided to 
abort further passes even though the construction site would not have been treated.  
 
These slides were microscopically analyzed and we did not collect any droplets from this aerial 
application. Additional site analysis revealed the most logical explanation for not detecting the 
swath droplets. There was a downwind elevation change of approximately 150 ft and the 
helicopter application height was most likely increased due to the large oak trees on the woodlot 
border. Adding these variables to our setback model, our setback distance was most likely 
inadequate for even the most distance droplet collectors and the effect of the vegetation was 
immeasurable. Further evaluations need to be completed on the effects of vegetation on aerial 
applications. Study sites with less terrain variables have been reviewed and this trial will be 
repeated in 2005 season.  
 
If these 2005 aerial application trials are successful using blank materials, Technical Services 
tests will expand to include active control materials and live caged mosquitoes to incorporate 
efficacy measurements of these flights. 
 
As we continue to gain experience on how to use this equipment to pinpoint adulticide aerial 
applications, we will continue to review literature and discuss various issues with experts in the 
field to further our knowledge. These evaluations will be incorporated into our decision-making 
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process to assist in the control of an emergency, wide-scale disease outbreak or exotic species 
infestation that were deemed necessary by the Centers for Disease Control (CDC), Metropolitan 
Mosquito Control Commission (MMCC), and MMCD guidelines. 
 
Droplet Analysis of Ground-based Spray Equipment          Technical Service staff optimized 
fifty-four Ultra Low Volume (ULV) insecticide generators (truck-mounted, ATV-mounted or 
handheld) using the KLD Model DC-III portable droplet analyzer. Staff use this analyzer to fine-
tune equipment to produce an ideal droplet spectrum of 8-20 microns. Adjusting our ULV 
sprayers to produce a more uniform droplet range maximizes efficacy by creating droplets of the 
correct size to impinge upon flying mosquitoes. In addition, more uniform swaths allow staff to 
better predict ULV application patterns and swath coverage throughout the District.  
 
Technical Services recorded additional data on each piece of equipment to better understand all 
of the physical parameters that affect droplet production. MMCD continues to gain expertise in 
adjusting equipment attributes by using new techniques and measuring devices (i.e. meters, 
gauges) to gain more control of the many variables which contribute to the spray quality. By 
further standardizing these variables, we have the ability to adjust and regulate equipment to 
produce the proper droplet range. Further equipment analysis has facilitated the replacement of 
worn or missing parts to advance additional MMCD equipment improvements. 
 
A new maintenance program was designed to standardize our truck-mounted ULV foggers. This 
program will create a specific three-man team which will use staff expertise to conduct 
maintenance on a District-wide level. It is our desire to have equipment that can be readily 
transferable to other regions and it will be at an equivalent operational level of their current 
equipment.  
 
Database for Evaluating Equipment Performance          The equipment database continued to 
develop to combine spray equipment performance with other fixed asset equipment databases. 
This expanded database extends the ability of the field staff to more easily access data about 
individual equipment (e.g. dates of evaluation, calibration data, equipment settings, evaluations 
of performance) and make better informed decisions regarding equipment. MMCD staff 
expanded data collection to include more comments from our seasonal staff and developed a 
rating system so everyone that uses a piece of equipment has the opportunity to record pertinent 
information. The rating system helped to standardize all of the six regional facilities equipment 
which in turn, improved staff ability to wisely replace the correct equipment on an organizational 
level. 
 
 
Plans for 2005 
 
Quality assurance processes will continue to be incorporated into the everyday operations of the 
regional process teams. Technical Services will continue to support field operations to improve 
their ability to complete their responsibilities most effectively. A primary goal will be to 
continue to assure the collection of quality information for all evaluations so decisions are based 
upon good data. We will continue to improve our calibration techniques to optimize all of our 
mosquito control equipment.  
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In 2005 MMCD plans to evaluate larger scale applications of Vectolex® CG (B. sphaericus) and 
Altosid® pellets to control Aedes and Culex mosquitoes breeding in wetlands. Tests of Altosid® 
XR-G sand against the cattail mosquito (Cq.  perturbans) will be repeated if sampling for larvae 
in the spring detects sufficient larval densities. We also plan to repeat tests of Pyrocide® for adult 
mosquito control. Finally, we plan to continue evaluating the effectiveness of adulticide 
treatments against vectors of WNV or other mosquito-borne diseases. 
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Chapter 6 Supporting Work 
 
 
2004 Highlights 
 

 Completed full roll-out of 
field data entry using PDAs  

 
 Updated catch basin maps 

for WNV control. Wetland 
maps updated as needed 

  
 Presented stormwater 

management implications 
for mosquito control to 
professional groups 

 
 Dr. Karen Oberhauser 

continued tests of adulticide 
toxicity to monarch 
butterfly larvae 

 
 Public opinion survey of 

metro residents found 
increased concern about 
mosquitoes and disease, 
including Lyme disease 

 
 Requests for service from 

the public were high early 
in season 

 
 Ran a radio PSA and 

contacted cities to get links 
to MMCD treatment 
schedules on city web pages 

 
2005 Plans 
 

 Computerize lab data entry 
to support field decision-
making 

 
 Update map data and start 

NWI pilot project 
 

 Develop and disseminate 
stormwater information on 
how  management designs 
affect mosquito production 

 
 Continue adulticide 

nontarget impact studies 
 

2004 Projects 
 
 
PDA Field Data Entry 
 

or the first time, all MMCD field data for larval 
inspections and control were entered using Palm OS-
based Personal Digital Assistants (PDAs). Tests in 

2002-3 had gone well, and the project was expanded to equip 
178 inspectors with PDAs. Custom data entry software was 
developed to enter wetland inspections and ground treatments, 
catch basin treatments, container and tire inspections and 
removal, and adult mosquito and black fly surveillance. Field 
staff uploaded PDAs to local server databases daily, making 
data available for use in recording and planning.   
 
Using PDA entry forms eliminated many kinds of errors and 
made it easier to check for others.   Sample tracking sheets, 
printed from inspection data, made it easier to handle lab 
samples.  Work has begun on setting up data entry systems for 
the lab to speed field access to identification results. Staff are 
also developing new pre-programmed reports to take 
advantage of the daily data available District-wide. 
 
Eliminating the cost of the data entry service previously used 
for paper forms will pay for the PDA hardware in about 3 
years.  
 
Mapping 
 
Staff continued work on mapping locations of stormwater 
catch basins for WNV control, using orthorectified aerial 
photos and metro area streets, both obtained through the 
MetroGIS project at the Metropolitan Council.   
 
Efforts in 2004 focused on determining which catchbasins 
would hold water that could be mosquito habitat. The 
proportion constructed such that they hold water varies widely 
from city to city and in developed areas within cities.   
 

F
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Staff continued to update digitized wetlands and wooded areas, and have mapped wetlands in the 
western Carver County area recently added to the District. Although we hoped to use new aerial 
photography being flown by the Metropolitan Council, the spring flight could not be completed 
due to weather problems and will be reflown in 2005.   
 
Digital wetland files have been provided on request to other units of government, including the 
UM Dept. of Biosystems and Ag. Eng., MN-DNR Waters, Lower St. Croix Watershed 
Management Org., Rice Creek Watershed District, and the city of Lino Lakes.  MMCD 
continues to participate in MetroGIS, serving on the Coordinating Committee and working with 
local governments on addressing issues.  We are continuing work with USFWS, Metro Council 
Envt. Services, MN-DNR and Ramsey Conservation District on how our data can be used in an 
update of the National Wetlands Inventory in the metro area. 
 
Stormwater Management and Mosquitoes 
 
Many local units of government and construction sites are changing the ways they handle 
stormwater in order to meet federal requirements. However, public concerns about mosquitoes 
and West Niles virus have led to questions about wetlands and storm water management 
structures.  MMCD staff embarked on a major outreach program in 2004 to provide information 
to stormwater and wetland designers on mosquito biology and control to help reduce problems 
and answer public concerns when designing restorations. A presentation describing types of 
mosquitoes, habitats, the importance of hydroperiod, and examples of storm water structures was 
developed, and can be viewed on the MMCD web site at 
http://www.mmcd.org/2004MosqAndWetlands ForWeb_files/frame.htm 
A fact sheet summarizing the presentation is also available (Storm water management and 
mosquitoes draft.doc). 
 
Staff members made presentations to the following water management groups:  

Feb. 12 Carver Co. Stormwater Infiltration Workshop (40 developers and engineers) 
Feb. 26  “Healthy Ponds” product sales staff training, Bioverse, Inc. Inver Grove Heights. 

(12 sales and marketing people, wetland management products)  
Mar. 5  Minn. Erosion Control Assn. Annual Conference (350 stormwater management 

professionals from 5-state area)  
Mar. 23 Minn. Water 2004 – Policy & Planning Conference (130 state and local govt. 

staff)  
Apr. 16 Emmons & Olivier Engineering “Lunch Talk” (15 engineers)  
Apr. 22  Met with Friends of Mississippi River watershed education coordinator  
May 14 Minn. Public Works Assn. annual conference (150 public works coordinators and 

engineers)  
May 19 Solid Waste Management Association meeting, St. Paul (12 Minnesota members 

met to discuss implications for solid waste management issues)  
June 15 Dakota County Health and Environmental Services  
June 16 Met with City of Richfield Public Works employees, visited and sampled city grit 

chambers  
June 21 Public Works Forum hosted by Ramsey/Washington Watershed District (15 

public works directors from Ramsey and Washington counties)  
July 20 Society of Wetland Scientists annual meeting (120+ wetland resource specialists 

and designers, US & Canada) – NR 30 min presentation 

http://www.mmcd.org/2004MosqAndWetlands ForWeb_files/frame.htm
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Sept. 29 MnDOT Hydraulics Workshop (45 engineers)  
Oct. 25 Met with Ramsey County Soil & Water Cons. District staff and a townhome 

owners board in Roseville regarding a proposed wetland restoration and mosquito 
concerns  

Oct. 26 Water Resources Conference, Soc. of Civil Engineers (300 engineers and water 
resource specialists, Minnesota)  

 
 
Nontarget Studies 

As requested by the Technical Advisory Board in previous years, MMCD has continued to 
sponsor or assist in efforts to evaluate possible nontarget effects of adulticides.  The MMCD 
2003 Operational Review has a summary of previous work, including literature on resmethrin 
and sumithrin, toxicity to loosestrife beetles, exposure estimates for loosestrife beetles, and trap 
catches of nontarget flying insects.   

In 2003 a TAB subgroup (Karen Oberhauser, Roger Moon, Nancy Read, and Stephen 
Manweiler) designed tests in cooperation with Karen Oberhauser’s monarch butterfly lab that 
showed that permethrin, as applied by MMCD as a barrier treatment, caused mortality to 
monarch (Danaus plexippus (L.)) larvae that fed on treated leaves. These studies were reported at 
the February, 2004, TAB meeting. TAB members agreed that the subgroup should continue 
studies, and Steve Hennes joined the group. 
 
Monarch Butterfly Toxicity Testing, 2nd Year          Two experiments involving resmethrin 
ULV fog were done in 2004: exposure of caged insects to ULV resmethrin, and bioassay of ULV 
resmethrin residue on leaves. MMCD coordinated with Dr. Oberhauser’s lab staff to arrange 
treatments and is providing some funding to cover expenses and lab staff time for these studies. 
 
Trial 1 (July 1, 2004) – Cages of monarch larvae on milkweed leaves, plus cages of mosquitoes, 
were placed at 25, 50 and 75 ft on either side of ULV fog truck path in 2 transects (6 cages each) 
at a campground in Anoka County.  Wind was perpendicular to sprayer path, so “upwind” and 
“downwind” exposures were clearly defined.  At 3 days after the exposure, most untreated 
control or upwind larvae were still alive, but about 2/3 of larvae on the downwind side of the 
spray path died.  Distance from the spray path or larval instar (1st or 3rd) did not make a 
measurable difference. Most caged mosquitoes survived in the controls, but only ¼ survived 
upwind and none survived downwind from the spray path within 18 hours. These results indicate 
monarch larvae are at risk of being killed if they are within 75 ft of evening resmethrin fog 
applications although this risk is much lower than mosquito mortality. 
 
Trial 2 (July 29, 2004) – Similar to Trial 1, but larvae were exposed in vertical or horizontal 
cages or on open plants, and exposed plants were fed to larvae the next day (residue test). Wind 
was oblique to spray path, so “downwind” was not as clearly defined. Overall larval mortality in 
downwind area was about 1 in 3.  Survival tended to be higher for larvae in cages than those on 
open plants. Unexposed larvae placed on exposed leaves the day after treatment had survived at 
higher rates than those that were on the plants during the treatment, but lower rates than those in 
the cages. Adult monarchs were also exposed in cages; most survived upwind, and about ½ 
survived 75 feet downwind. Of caged mosquitoes included in this trial, 4/5 of those in control 
cages survived, about half survived upwind, and none survived downwind within 18 hours. 



Report to Technical Advisory Board   
 

 63

These results indicated that the level of larval mortality downwind may vary with wind direction 
and speed, that adult monarchs may be affected by resmethrin spray, that residue from evening 
spraying may persist at potentially harmful levels into the following day and that adult 
mosquitoes are much more susceptible to resmethrin spray than monarch larvae or adults.  
 
Additional studies are designed to more clearly understand how 2003 and 2004 results relate to 
population level risk. Population level risk involves the overlap in time and space between the 
non-target organism (monarch) and risk agent (adulticide), the probability of a toxic effect on 
non-target organisms exposed to the toxic agent and the proportion of the population exposed to 
the toxic agent. 
 
Four additional studies have been planned for 2005: 

1. Oviposition choice – will monarch females lay eggs on treated leaves?  An experimental 
protocol was developed in 2004.  

2. Effects of environmental factors on pyrethroid persistence on leaves. A protocol was 
developed in 2004. Tests will determine how exposure to UV light and other factors 
affects the persistence of both resmethrin and permethrin.  

3. Toxicity of resmethrin ULV spray treatments to monarch eggs.  Since exposure to 
resmethrin could occur during the egg stage, tests will be conducted to determine the 
effects of exposure to the spray using eggs at various time intervals after oviposition.  

4. Spatial overlap of milkweed distribution with areas treated. Some scouting was done in 
one of the parks used to collect milkweed to compare the recorded permethrin treatment 
path and locations of milkweed stands. A larger study using land use or land cover 
information for the metro area in conjunction with a sampling design is being planned for 
2005. Based on the 2004 results, it should address both resmethrin and permethrin 
treatments. 

 
Previous Larvicide Nontarget Impact Studies          We continue to get requests for earlier 
publications, including reports on Wright County Long-term Study and other studies on Bti and 
methoprene done under the direction of the Scientific Peer Review Panel assembled by MMCD.  
Reports were sent as requested to the following: 

King Co. Parks and Rec., Seattle, WA 
Dept. of Fisheries and Wildlife, University of Idaho 
Dr. Jacques Boisvert, University of Quebec, Trois-Riviers 

No further progress has been made on assembling a peer-reviewed journal publication from the 
1997-1998 results of the Wright County Bti and methoprene non-target study.  
 
 
Public Opinion Survey 
 
MMCD has conducted a series of public opinion surveys to help assess customer awareness, 
satisfaction and concerns and track changes over time.  From 1994-2000 surveys were done 
every 2 years; when year-to-year changes were found to be small, the time between surveys was 
increased to 4 years. This year’s telephone survey of 404 metro-area residents was done July 7 -
Aug. 6, 2004 by C. J. Olson Inc. The survey uses standard polling techniques (i.e., random-digit 
sample, participant chosen by most recent birthday).  Results of can be generalized to the 
population of the 7-county metro area with a margin of error of ± 5%.    
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Most residents felt it is important to control the mosquito and gnat populations in the metro area. 
Importance of controlling mosquitoes increased. 

• 89% of respondents rated the importance of controlling mosquitoes 5, 6, or 7 on a 7-point 
scale (1 = not important, 4 = neutral, 7 = very important), significantly higher than in 
previous years (Figure 6.1).   

• 60% rated gnat control important, similar to previous years (range 58% to 64%) 
 

 
Figure 6.1   “How important do you feel it is 

to control the mosquito population in the 
metro area?”  Proportion of respondents 
replying 5, 6 or 7 given scale where 1 is 
not at all important, 4 is neutral, and 7 is 
very important. 

 
 
 
 
 
Respondents reported increased effects of mosquitoes on their lives. 

• 72% said mosquitoes in their neighborhood this year decreased their enjoyment of the 
outdoors very often or somewhat often. This is a large increase from previous years 
(Figure 6.2) and may reflect both West Nile virus concerns and high mosquito 
populations in early 2004. 

 
 

 
Figure 6.2   “In your neighborhood this year, 

how often have mosquitoes decreased 
your enjoyment of the outdoors? Would 
you say very often, somewhat often, a 
few times, or never?” Proportion of 
respondents replying somewhat or very 
often. 
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• Repellent use jumped to 84% in 2004, up from 68% in 2000 (Figure 6.3). 
 
 
  

Figure 6.3   “Please indicate which of the 
following methods or products you use 
to repel or control mosquitoes or gnats. 
Do you use . . . Repellent?” 

 
 

 
 
 
 
 
 
Yard spray, fog or powder use also increased to 29% in 2004, up from 18% in 2000. Citronella 
candle use (43%) and paid pest control (2%) were about the same, and 4% reported using 
mosquito traps. Median $ spent on control or repellent was $15, up from $10 in 2000. 
 
Most respondents were aware that mosquitoes can transmit disease. Those aware that metro-area 
mosquitoes can transmit disease (96%) was up significantly from 1994 (80%), the most recent 
time that question was asked. Those reporting checking their yard weekly to clean out containers 
(64%) were also up from previous years (Figure 6.4). 
 

  
Figure 6.4   “About how often do you check 

your yard and remove or clean out 
water-holding containers that might 
breed mosquitoes that carry disease? 
Would you say weekly, monthly, once a 
year, or never?” 

 
 

 
 
 
 
 
Those aware of MMCD’s activities to prevent Lyme disease increased to 30% in 2004, up from 
24% in 2000.   
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Most respondents were aware of mosquito control activities. 
• 63% reported being aware of "a local government agency called the Metropolitan 

Mosquito Control District", similar to previous years (range 61% to 66%). Men were 
more likely to agree they had heard of MMCD than were women (69% vs. 59%). 

• An additional 17% were aware of larval or adult control, although not of MMCD. 
 
Sources of information included TV, major newspapers, radio, contact with employees or seeing 
trucks, local newspapers, presentations and fairs, and MMCD’s web site/e-mail.  Those aware of 
MMCD listing TV news as a source of information increased from 68% to 77%. Respondents 
listing local papers or newsletters or seeing trucks or employees also increased.   
 
Most felt MMCD was an important service, and many would like increased control. 

• 74% agreed "MMCD provides an important service to the community" 
• 62% agreed  "MMCD is a good buy for the money"   
• 63% agreed "Mosquito and gnat control should be increased" (Figure 6.5), 11% disagree.    
• 46% agreed "MMCD funding should be increased,” 17% disagree 
• 57% were satisfied with MMCD’s efforts to control mosquitoes, up from 51% in 1998; 

15% were dissatisfied.  
 
There was a decrease in those agreeing that “MMCD is a good buy” (down to 62% from 67% in 
2000), which may be related to the cost given ($9.70 per $160,000 house in 2004, vs. $5.40 per 
$120,000 house in 2000).  However, the number agreeing that “Control should be increased” was 
up significantly to 63% from 56% in 2000.  Those reporting frequent problems with mosquitoes 
are more likely to support increased control, and may be related to this increase. 
 
  

Figure 6.5   “If 1 is strongly disagree, 4 is 
neutral, and 7 is strongly agree, please 
indicate the extent to which you agree 
with the following statement: The level 
of mosquito and gnat control should be 
increased.” Respondents indicating 5, 6 
or 7 on agreement scale.  

 

 
 
 
 
Fewer respondents showed concerns about environmental or health effects of controls. 

• 12% agreed with a statement suggesting larval control harms the environment or human 
health, lower than 2000 (18%). 37% disagreed, 51% replied neutral or don’t know. 

• 12% agreed with a statement suggesting adult control harms environment or health, 
significantly lower than 2000 (Figure 6.6).   40% disagreed, 48% replied neutral or don’t 
know.  

• 60% agreed "Spraying has some risk, but the benefit of a professionally-done spray 
program outweighs the risk," unchanged from previous years (range 57% to 63%). 
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In general, respondents aware of MMCD, of larval control, or of adult control were more likely 
to feel that controls do not cause harm. 
 
 

 
Figure 6.6   “If 1 is strongly disagree, 4 is 

neutral, and 7 is strongly agree, please 
indicate the extent to which you agree 
with the following statement: Spraying 
to control adult mosquitoes at parks, 
events, and wooded areas is harmful to 
the environment.” Respondents 
indicating 5, 6 or 7 on agreement scale. 

 
 
 
 
 
Public Information 
 
Notification          The District continues to post daily adulticide information on its website 
(www.mmcd.org) and on its “Bite Line” (651-643-8383), a pre-recorded telephone message 
interested citizens can call to get the latest information on scheduled treatments. The District also 
publishes a three column by nine-inch ad in local newspapers each spring advising citizens how 
they can find out where and when adulticiding will take place throughout the season.  The daily 
public meetings attempted in 2003 were discontinued because no metro citizens chose to attend. 
In place of the meetings, the District developed a public service announcement that was aired on 
local radio stations, directing people to its web or phone notification services.  Staff also 
contacted cities to encourage them to put a link on their web sites to MMCD’s mosquito 
treatment notices. 
 
Direct email notification            In 2004 the District continued direct email notification of 
citizens who requested advance notification. A local company, GovDocs, houses and maintains 
lists of subscribers to this service. GovDocs was chosen for its experience in managing direct 
email notification of snow emergencies in the city of St. Paul. Citizens can subscribe by visiting 
MMCD’s website and are offered a choice from among the eight lists published daily by the 
District (North Hennepin, South Hennepin, Anoka, Dakota, Carver, Scott, Ramsey, and 
Washington facilities). Email notices are identical to notices posted each day on the District’s 
website. Subscriptions to this service increased to 732 during mid-summer 2004, compared to 
440 in mid-summer of 2003. 
 
Calls Requesting Service          Calls reporting annoyance generally followed the seasonal 
pattern shown by sweep net counts for human-biting mosquitoes (Figure 6.7 and Chapter 2). 
Increases in calls followed major floodwater mosquito broods, indicated by larvicide activity, 
and were in turn followed by adulticide activity (Figure 6.8 and Chapter 3). 
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Figure 6.8  Calls requesting annoyance service and acres treated with adulticides by  

week, 2004. 
 
Other calls received are listed in Table 6.1. A total of 3,469 calls were recorded during 2004, 
down from 4,185 calls recorded during 2003. Lower than average mosquito levels during late 
summer precipitated fewer calls, and lower West Nile virus activity produced less anxiety among 
District citizens. Calls requesting a dead bird pick-up for WNV testing were not included in this 
table; most of these were directed to the Minnesota Department of Health and referred back to 
MMCD if action was needed. Requests for limited or no treatment continued the downward 
trend that coincided with the arrival of West Nile virus in Minnesota. 
 
 
Table 6.1. Citizen calls per year (2004 compared to three previous years) tallied by service 

request.  

 # Calls/Year 

Caller Concern 2004 2003 2002 2001

Check a breeding site 984 1516 1307 1050

Request adult treatment 2506 2714 3062 2598

Public event, request treatment 135 132 171 115

Request tire removal 255 236 321 252

Request or confirm limited or no 
treatment 

38 60 190 199
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2005 Plans 
 
Additional software will be developed to expand PDA field data entry and improve data 
reporting. A similar streamlining of lab data entry practices will be completed, allowing rapid 
access to data for decision-making. 
 
Staff will provide wetland map data through Metro GIS for distribution to any users through a 
web interface.  Work will begin on the cooperative project with US Fish and Wildlife and 
Metropolitan Council Environmental Services on updating the National Wetlands Inventory. 
 
Staff will continue to develop and disseminate information on how stormwater management 
designs affect mosquito production for target audiences such as engineers and watershed 
managers. 
 
Nontarget impact studies of adulticides will continue as designed by TAB subgroup members 
and carried out in cooperation with Dr. Karen Oberhauser’s lab.        
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APPENDIX A  Average Number of Common Mosquito Species Collected per 
Night in New Jersey Light Traps 1965-2004 

 
Year 

Ochlerotatus 
abs/punc 

Aedes 
cinereus 

Ochlerotatus 
sticticus 

Ochlerotatus 
trivittatus 

Aedes 
vexans

Culex 
tarsalis 

Coquillettidia 
perturbans 

 
All species

Average 
Rainfall 

1965 1.03 0.77 0.19 0.08 89.00 4.70 1.43 111.74 27.97
1966 1.29 0.13 0.00 0.02 33.70 0.69 17.66 61.78 14.41
1967 0.64 0.24 0.65 0.12 75.40 1.61 14.37 101.55 15.60
1968 0.14 1.60 0.04 0.77 119.30 1.25 2.43 136.54 22.62
1969 0.70 0.19 0.02 0.17 19.90 0.65 4.27 30.82 9.75
1970 0.17 0.57 0.06 0.33 73.10 0.76 2.78 83.16 17.55
1971 0.69 0.55 0.15 0.33 52.10 0.28 3.51 62.93 17.82
1972 0.98 2.13 0.41 0.35 124.50 0.39 8.12 142.35 18.06
1973 1.29 0.70 0.11 0.06 62.20 0.41 25.86 95.14 17.95
1974 0.17 0.32 0.14 0.12 30.30 0.15 7.15 40.09 14.32
1975 0.28 0.63 0.44 0.17 40.10 6.94 4.93 60.64 21.47
1976 0.10 0.05 0.04 0.00 2.30 0.23 4.42 9.02 9.48
1977 0.20 0.16 0.01 0.02 17.50 2.44 1.16 25.17 20.90
1978 0.17 0.74 0.33 0.24 51.40 1.35 1.04 62.63 24.93
1979 0.07 0.24 0.10 0.21 18.30 0.13 4.39 25.59 19.98
1980 0.02 0.26 0.33 0.77 47.40 0.25 13.87 65.28 19.92
1981 0.01 0.10 0.25 1.03 57.00 0.44 3.98 65.30 19.08
1982 0.01 0.21 0.08 0.03 23.10 0.15 8.63 34.60 15.59
1983 0.03 0.24 0.08 0.14 55.60 0.58 8.72 69.71 20.31
1984 0.08 0.16 0.14 0.35 65.40 1.82 1.60 92.42 21.45
1985 0.05 0.17 0.05 0.02 21.20 0.21 5.07 28.51 20.73
1986 0.40 0.23 0.12 0.03 25.80 0.92 2.61 34.30 23.39
1987 0.00 0.11 0.01 0.15 29.10 0.96 3.37 37.77 19.48
1988 0.01 0.51 0.00 0.00 21.00 0.72 1.40 27.28 12.31
1989 0.66 1.60 0.01 0.12 14.40 1.01 0.12 26.35 16.64
1990 0.83 11.37 1.22 0.34 125.80 2.65 0.99 159.45 23.95
1991 1.17 2.67 1.55 0.51 90.80 1.37 6.03 14.44 26.88
1992 0.09 0.09 0.02 0.24 36.00 0.49 38.31 79.81 19.10
1993 0.54 0.50 1.01 1.50 71.20 1.20 34.10 120.45 27.84
1994 0.70 0.47 0.46 0.33 29.70 0.15 68.45 104.52 17.72
1995 2.13 1.62 0.25 0.40 129.01 0.37 48.28 193.26 21.00
1996 0.82 0.62 0.58 0.47 25.82 0.09 40.65 72.05 13.27
1997 1.53 1.91 0.19 4.46 72.66 0.10 48.47 132.48 21.33
1998 1.86 0.66 0.08 0.54 53.93 0.05 36.16 89.89 19.43
1999 2.48 0.93 0.31 0.37 60.73 0.04 28.71 82.64 22.41
2000 0.38 0.30 0.00 1.33 56.61 0.15 20.61 89.85 17.79
2001 1.20 2.65 1.38 6.05 76.77 0.23 10.93 114.23 17.73
2002 0.30 1.07 0.07 2.18 92.77 0.39 5.07 108.35 29.13
2003 6.54 1.69 1.00 2.31 76.80 0.17 51.13 149.75 16.79
2004 .44 1.79 .53 .72 29.91 .14 11.39 48.34 21.65
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APPENDIX B Mosquito Biology 
 
 
There are 50 species of mosquitoes in Minnesota. Thirty-nine species are found within the 
MMCD. Species can be grouped according to their habits and habitat preferences. For example, 
the District uses the following categories when describing the various species:  disease vectors, 
spring snow melt species, summer flood water species, permanent water species, and the cattail 
mosquito. 
 
Disease Vectors     
 
Ochlerotatus triseriatus          Also known as the eastern treehole mosquito, Oc. triseriatus, is 
the vector of La Crosse encephalitis. It breeds in tree holes and artificial containers, especially 
discarded tires. The adults are found in wooded or shaded areas and stay within ¼ to ½ miles 
from where they emerged. They are not aggressive biters and are not attracted to light. Vacuum 
aspirators are best for collecting this species.  
  
Culex tarsalis          Culex tarsalis is the vector of western equine encephalitis (WEE) and a 
vector of West Nile virus (WNV). In late summer, egg laying spreads to temporary pools and 
artificial containers, and feeding shifts from birds to horses or humans. MMCD monitors this 
species using New Jersey light traps and CO2 traps. WEE and WN viral activity is monitored by 
testing blood from sentinel chicken flocks.  
 
Other Culex          Three additional species of Culex (Cx. pipiens, Cx. restuans, Cx. salinarius) 
are vectors of WNV. All three breed in permanent and semipermanent sites and Cx.  pipiens and  
Cx. restuans breed in storm sewers and catch basins as well.  
 
Culiseta melanura          Culiseta melanura is the enzootic vector of eastern equine encephalitis. 
Its preferred breeding sites are spruce tamarack bogs. Adults do not fly far from their breeding 
sources.  A sampling strategy including both larvae and adults is currently being developed. 
 
Floodwater Mosquitoes 
 
Spring Snow Melt Mosquitoes          Spring snow melt mosquitoes are the earliest mosquitoes 
to hatch in the spring. They breed in woodland pools, bogs, and marshes that are flooded with 
snow melt water. There is only one generation per year and overwintering is in the egg stage. 
Adult females live throughout the summer and can take up to four blood meals. These 
mosquitoes do not fly very far from their breeding sites, so localized hot spots of biting can occur 
both day and night. Our most common spring species are Oc. abserratus, Oc. excrucians and Oc. 
stimulans. Adults are not attracted to light, so human or CO2-baited trapping is recommended. 
 
Summer Flood Water Mosquitoes          Summer flood water eggs hatch in late April and early 
May. Eggs are laid at the margins of grassy depressions, marshes, and along river flood plains. 
There are multiple generations per year resulting from rainfalls greater than one inch. 
Overwintering is in the egg stage. Adult females live about three weeks. Most species can fly 
great distances and are highly attracted to light. Peak biting activity is as at dusk. 
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The floodwater mosquito, Ae. vexans,  is our most numerous pest. Other summer species are Ae. 
cinereus, Oc. sticticus and Oc. trivittatus. New Jersey light traps, CO2-baited traps, and human-
baited sweep net collections are effective methods for adult surveillance of these species. 
 
Cattail Mosquito 
 
Coquillettidia perturbans          This summer species breeds in cattail marshes and is called the 
cattail mosquito. A unique characteristic of this mosquito is that it can obtain oxygen by 
attaching its specialized siphon to the roots of cattails and other aquatic plants. They overwinter 
in this manner. Adults begin to emerge in late June, with peak emergence around the first week 
of July. They are very aggressive biters, even indoors, and will fly up to five miles from the 
breeding site. Peak biting activity is at dusk and dawn. Surveillance of adults is best achieved 
with CO2 traps. 
 
Permanent water species  
 
Other mosquito species not previously mentioned breed in permanent and semipermanent sites. 
These mosquitoes comprise the remaining Anopheles, Culex, and Culiseta species.  These 
mosquitoes are multi-brooded and lay their eggs in rafts on the surface of the water. The adults 
prefer to feed on birds or livestock but will bite humans. The adults overwinter in places like 
caves, hollow logs, stumps or buildings.  The District targets four Culex and one Culiseta species 
for surveillance and/or control.  
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APPENDIX C Description of Control Materials  
 
The following is an explanation of the control materials currently in use by MMCD. The specific 
names of products used in 2003 are given. The generic products will not change in 2004, 
although the specific formulator may change. 
 
Altosid® (methoprene) 150-day briquets  Wellmark International/Zoecon - Altosid® XR 

Extended Residual Briquet, Ingot Briquet) 
 
Altosid® briquets are typically applied to mosquito breeding sites which are three acres or less.  
Briquets are applied to the lowest part of the site on a grid pattern of 14-16 ft apart at 220 
briquets per acre. Sites which may flood and then dry up (Types 1 & 2) are treated completely. 
Sites which are somewhat permanent (Types 3, 4, 5) are treated with briquets to the perimeter of 
the site in the grassy areas. Pockety ground sites (i.e., sites without a dish type bottom) may not 
be treated with briquets due to spotty control achieved in the uneven drawdown of the site.  
 
Cattail mosquito (Cq. perturbans) breeding sites are treated at 330 briquets per acre in rooted 
sites or 440 briquets per acre in floating cattail stands. Applications are made in the winter and 
early spring. 
 
Altosid® (methoprene) pellets          Wellmark International/Zoecon-Altosid® Pellets 
 
Altosid® pellets consist of methoprene formulated in a pellet shape. Altosid® pellets are designed 
to provide up to 30 days control but trials have indicated control up to 40 days.  Applications will 
be made to ground sites (less than three acres in size) at a rate of 2.5 lbs per acre for Aedes 
control and 4-5 lbs per acre for Cq. perturbans control. Applications will also be done by 
helicopter in sites which are greater than three acres in size at the same rate as ground sites, 
primarily for Cq. perturbans control.  
 
Altosid® (methoprene) SR-20 liquid   Wellmark International/Zoecon-Altosid® Liquid Larvicide 

Concentrate-A.L.L. Liquid 
 
Altosid® liquid is mixed with water and applied in the spring to mosquito breeding sites 
containing spring Aedes/Ochlerotatus mosquito larvae. Typical applications are to woodland 
pools. Sites which are greater than three acres in size are treated by the helicopter at a rate of 
twenty milliliters of concentrate per acre. The dilution is adjusted to achieve the best coverage of 
the site. Altosid® liquid treatments are ideally completed by June 1 of each season. 
 
Altosid® (methoprene) XR-G sand          Wellmark International/Zoecon-Altosid® XR-G Sand 
 
Altosid® XR-G Sand consists of methoprene formulated in a sand-sized granule designed to 
provide up to 20 days control.  Applications will be made to ground sites (less than three acres in 
size) at a rate of five lbs per acre for Aedes control. Experimental applications for control of Cq. 
perturbans are being evaluated at 10 lbs per acre. 
 



Report to Technical Advisory Board   
 

 75

Bacillus thuringiensis israelensis (Bti) corn cob          Valent Biosciences-Vectobac® G 
 
Bti corn cob may be applied in all types of mosquito breeding. Bti can be effectively applied 
during the first three instars of the mosquito breeding cycle. Typical applications are by 
helicopter in sites which are greater than three acres in size at a rate of 5-10 lbs per acre. In sites 
less than three acres, Bti is applied to pockety sites with cyclone seeders or power back packs.  
 
Bacillus thuringiensis israelensis (Bti) liquid           Valent Biosciences-Vectobac® 12AS 
 
Bti liquid is applied directly to small streams and large rivers to control black fly larvae. 
Treatments are applied when standard Mylar sampling devices collect threshold levels of black 
fly larvae. Maximum dosage rates are not to exceed 25 ppm of product as stipulated by the 
MnDNR. Bti is applied at pre-determined sites, usually at bridge crossings applied from the 
bridge, or by boat. 
 
Bacillus sphaericus            Valent Biosciences-VectoLex® CG 
 
Bs corn cob may be experimentally applied in all types of Culex mosquito breeding. Bs can be 
effectively applied during the first three instars of the mosquito breeding cycle. Typical 
experimental applications are by helicopter in sites which are greater than three acres in size at a 
rate of 5-10 lbs per acre. In sites less than three acres, Bs is applied to pockety sites with cyclone 
seeders or power back packs at rates of 7 lbs per acre. This product is also being evaluated as a 
control material for catch basin applications.. 
 
Agnique® Mono-Molecular Film (MMF) liquid  Cognis Corporation-Agnique® MMF 
 
Agnique liquid is applied directly to small mosquito breeding sites to control pupae. 
Experimental treatments are applied when mosquito larvae are no longer actively feeding or 
affected by other larvicides. Application rates are 0.2-0.3 gals per acre.  Agnique® is applied by 
hand using a squirt bottle or pressurized sprayer to the surface of the water creating a thin self-
spreading film layer and applications lowers the surface tension of the water’s surface. This loss 
of surface tension does not allow the pupae to easily access the water’s surface and breathe 
without significant effort. Therefore, pupae will eventually drown and control is obtained. 
 
Permethrin           Clarke Mosquito Control Products-Permethrin 57% OS 
 
Permethrin is used by the District to treat adult mosquitoes in known daytime resting or 
harborage areas. Harborage areas are defined as wooded areas with good ground cover to 
provide a shaded, moist area for mosquitoes to rest during the daylight hours.  
 
Adult control is initiated when MMCD surveillance (sweep net and light trap collections) 
indicates nuisance populations of mosquitoes, when employee conducted landing rate collections 
document high numbers of mosquitoes, or when a large number of citizen complaints of 
mosquito annoyance are received from an area. In the case of citizen complaints, MMCD staff 
evaluates mosquito levels to determine if treatment is warranted. MMCD also treats functions 
open to the public, and public owned park and recreation areas upon request and at no charge if 
the event is not-for-profit. 
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The District mixes permethrin with soybean and food grade mineral oil and applies it to wooded 
areas with a power backpack mister at a rate of 25 ounces of mixed material per acre (0.0977 lb 
active ingredient per acre). 
 
Resmethrin           Bayer-Scourge® 4+12 
 
Resmethrin is used by the District to treat adult mosquitoes in known areas of concentration or 
nuisance. Resmethrin is applied from truck or all-terrain-vehicle mounted ULV machines that 
produce a fog that contacts mosquitoes when they are flying. Fogging may also be done with 
hand-held cold fog machines that enable the applications in smaller areas than can be reached by 
truck. Cold fogging is done either in the early morning or at dusk when mosquitoes become more 
active. Resmethrin is applied at a rate of 1.5 ounces of mixed material per acre (0.0035 lb active 
ingredient per acre). Resmethrin is a restricted used compound and is applied only by Minnesota 
Department of Agriculture licensed applicators. 
 
Sumithrin          Clarke-Anvil® 2+2 
 
Sumithrin is used by the District to treat adult mosquitoes in known areas of concentration or 
nuisance. Sumithrin is applied from truck or all-terrain-vehicle mounted ULV machines that 
produce a fog that contacts mosquitoes when they are flying. Fogging may also be done with 
hand held cold fog machines that enable applications in smaller areas than can be reached by 
truck. Cold fogging is done either in the early morning or at dusk when mosquitoes become more 
active. Sumithrin is applied at a rates 1.5 and 3.0 ounces of mixed material per acre (0.00175 and 
0.0035 lb active ingredient per acre). Sumithrin is a non-restricted use compound. 
 
Natural Pyrethrin        Bayer-Pyrenone® 25-5   
 
Pyrenone is used by the District to treat adult mosquitoes in known areas of concentration or 
nuisance where crop restrictions prevent treatments with resmethrin or sumithrin. Pyrenone is 
applied from truck or all-terrain-vehicle mounted ULV machines that produce a fog that contacts 
mosquitoes when they are flying. Fogging may also be done with hand held cold fog machines 
that enables the applications in smaller areas than can be reached by truck. Cold fogging is done 
either in the early morning or at dusk when mosquitoes become more active. Pyrenone is applied 
at a rate of 1.5 ounces of mixed material per acre (0.00172 lb active ingredient per acre). 
Pyrenone is a non-restricted used compound. 
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Natural Pyrethrin        MGK-Pyrocide® 7396 (5+25)  
 
Pyrocide is used by the District to treat adult mosquitoes in known areas of concentration or 
nuisance where crop restrictions prevent treatments with resmethrin or sumithrin. Pyrocide is 
applied from truck or all-terrain-vehicle mounted ULV machines that produce a fog that contacts 
mosquitoes when they are flying. Fogging may also be done with hand held cold fog machines 
that enables the applications in smaller areas than can be reached by truck. Cold fogging is done 
either in the early morning or at dusk when mosquitoes become more active. Pyrocide is applied 
at a rate of 1.5 ounces of mixed material per acre (0.00217 lb active ingredient per acre). 
Pyrocide is a non-restricted use compound. 
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APPENDIX D 2004 Control Materials: AI Identity, Percent Active Ingredient 
(AI), Per Acre Dosage, AI Applied Per Acre and Field Life. 
 

 
 

Material 

 
 

AI 

 
Percent 

AI 

 
 

Per acre dosage 

AI per 
acre 
(lbs) 

Field 
life 

(days) 
Altosid® briquets a Methoprene 2.10 220 0.4481 150 

   330 0.6722 150 

   440 0.8963 150 

       1* 0.0020* 150 

Altosid® pellets Methoprene 4.25 2.5 lb 0.1063 30 

   4 lb 0.1700 30 

   0.0077 lb*  

(3.5 g) 0.0003* 30 

Altosid® SR-20 b Methoprene 20.00 20 ml 0.0091 10 

Altosid® XR-G  Methoprene 1.50 5 lb 0.0750 20 

Altosand Methoprene 0.05 5 lb 0.0025 10 

Vectobac® G Bti 0.20 5 lb 0.0100 1 

   8 lb 0.0160 1 

Vectolex® CG Bs 7.50 8 lb 0.6000 7-28 

   0.0077 lb*

(3.5 g) 0.0006* 7-28 

Permethrin 57%OS c Permethrin 5.70 25 fl oz 0.0977 5 

Scourge® d Resmethrin 4.14 1.5 fl oz 0.0035 <1 

Anvil® e Sumithrin 2.00 3.0 fl oz 0.0035 <1 

   1.5 fl oz 0.00175 <1 

Pyrenone® f Pyrethrins 2.00 1.5 fl oz 0.00172 <1 

Pyrocide® g Pyrethrins 2.50 1.5 fl oz 0.00217 <1 
 a 44 g per briquet total weight (220 briquets=21.34 lb total weight) 
 b 1.72 lb AI per 128 fl oz (1 gal); 0.45 lb AI per 1000 ml (1 liter) 
 c 0.50 lb AI per 128 fl oz (1 gal) (product diluted 1:10 before application, undiluted product contains 5.0 lb AI 

per 128 fl oz)               d 0.30 lb AI per 128 fl oz (1 gal)                    e 0.15 lb AI per 128 fl oz (1 gal) 
 f 0.147 lb AI per 128 fl oz (1 gal) (product diluted 1:1.5 before application, undiluted product contains 0.367 lb 

AI per 128 fl oz) 
g 0.185 lb AI per 128 fl oz (1 gal) (product diluted 1:1 before application, undiluted product contains 0.37 lb AI 

per 128 fl oz) 
* Catch basin treatments—dosage is the amount of product per catch basin. 
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APPENDIX E  Acres Treated with Control Materials Used by MMCD for 
Mosquito and Black Fly Control for 1996-2004. The actual 
geographic area treated is smaller because some sites are 
treated more than once. 

 
 
Control Material 

 
1996 

 
1997 1998 1999 2000 2001

 
2002 2003 2004

Altosid® XR Briquet 
150-day 

 
422 

 
501 371 533 533 589

 
628 323 398

Altosid® XR Briquet 
90-day 

 
0 

 
0 961 0 0 0

 
0 0 0

Altosid® Sand-
Products 

 
712 

 
1,096 1,868 3,968 786 1,889

 
1,822 0.5 0

Altosid®  Pellets  
30-day 

 
10,654 

 
8,851 10,432 13,775 11,121 14,791

 
16,521 18,458 19,139

Altosid®  Pellets  
Catch Basins 

 
0 

 
0 0 0 0 0

 
0 135,978 148,023

Altosid®   
SR-20 liquid 

 
565 

 
1,645 529* 355 29 91

 
51 33 0

Bti Corn Cob 
granules 

 
68,355 

 
106,755 113,539* 118,733 84,521 90,527

 
202,875 113,198 166,299

Bti Liquid Black Fly 
(gallons used) 

 
3,025 

 
5,445 4,233 4,343 821 4,047

 
3,169 3,408 2,813

Permethrin 
Adulticide 

 
5,914 

 
6,340 6,164 4,865 4,066 3,444

 
5,734 6,411 8,292

Resmethrin 
Adulticide 

 
120,472 

 
106,065 65,356 51,582 42,986 41,311

 
43,302 68,057 71,847

Sumithrin 
Adulticide 

 
0 

 
0 0 0 0 8,423

 
32,230 14,447 15,508

*  These values are updated; therefore, some values may differ from similar values in earlier publications. 
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.....ildlife A~lJ1(y tlefl.-e tredlng such woters. Do not c~nl:lmin3te water by
tillim'n~ of Aquipmem or :lilp~s~1 of equipment wash walers

D1RECIIUN$ ,"OR lISE
II isoviolltlOn of Fe»'" 13'" tl l/5ot this prOliJa r. a m;;nOO'" nconsisten:
'Iolth its I'belng.

STORAGE AND DISPOSAL
lJC not CYtaminat~ water. fOOCl or 'eeQ bl !u.~ tJ di~l.

Slvrage. Slore produ" In ori~ill!ll corUin~ in 0 loc~ed ~tcrogc i:lral.

rcstic'de DlspoSlI Walte~ rO$uhingfrom the U5ll oflhis prOdJCl m.y be
dlsposoo 01 on sile or at an aplI"llYed wJSte dISJXI$<l1 filCi'ilY.

CUlIl"illlll DI~)d . fnple rin~ (or e<julvalent). TIlen offer for recy,;I~

orreronrlilinnr.g. orpur-:ture and dispose of In a Silnjla~ andllll, orb!
otlu prlX~l~ lIpproved b1 Stille ilnd loall ollthailics.

READ (,~T1RE u.&l fOt' (!l~ECTIO~
for lW only 111 ce1ifiFl1l11fllicalOlS 01 und« lte~n of 5Uth
IIpIlli;;,tors, for Ite reduction in onl""!ilnc::: frcm adult rrosqullO irtll,ta­
tons alld al a palt of a ITlOSQUlt~ abatenent!J"ogram,

IN IHl SIAll OF CALlfQRt,IA: FCf use only by 100:11 ui:;l,i~b UI 1It11::f pub·
lic agenc el which hov~ ~ntlil(ld into and cperl!( und(>r a roo~erativ~

agrecrrent With the oeparunent of 1'IJ)lic Heallh PLl~U<IIlt to Sedron
2426 of the I*alt, am S3fety r.ot1~

This p100u;1 h to bt used for cootrol a .wI mosqtJtoes d~ud~
cr~anophosp"lll.e res start spcde;j. midg:lS (bilng an:! non·bIti...g and
bla:kflies ty SJ:l!(iall) a~qJECI artraft capable 01 2PPI)f~ UlTRA lOW
\'OlLtJ£ of finiShed sprayfcrmulalion or by ,"ounc ~plica:icnwilt mn·
thffMOI or mechanical slN"ay equ p"Tlerl Itl;lt ~~rt ueli\r", ~·al part~l~

wilhin lho a(rosol siza ran!}ilan:l at specified dO'iage levels

tlQTIC£: This c:lrc~ntr2te cannot te tf~II1P.l1 in watef. Mix WfH tefore
using. ~\Oill ,tOling ULIl» 'ollrulalim in spraYelluip"Tlerl U1nk ~yJl'd

!he r~irrl needej 101 ~pli:ation.

ULTAA.lOW \tOllME ,\PPUCA1I0f6
for use r. non;h:lfTllll1 UlV portablt backpick lqUipment similar to tte
Hlmon 11.1'" mix /0 rl OZ f2O'8 mQ o· mi, produa. wilh 1 y;rl ;3.19 L) of
refin.."'d so)'bean oit light rril"l9Ql 0 I of 5~ SIiICOI1d viscWt~ or other lUI!·
ab e seivert or diluen. Allju~lllljuilinent todeliYer fog ~alli~lf' of 18·~O
micron ma$! nedian diamater Aprl~ ill the r~te of 4.25·8.50 f OZ ~f fin·
~ht.'d (urlllul~liurr IICI dI:n (311·621 mllhal ~s a ~Ofl (15.2 m) sYllllh wIIi e
walldng at a IIl:lOO of 2 mph (l,2 kph). This Is equl~alert to O.'.IW~-l,i.WIO

III ai SOp·l:)32.''' (~.92· 7.8) gm/hlll pl~ 0.010S 0.0210 Ib ai p.pllooyf
bt10xlde ttCh.!" (11.l/·2H4 !Im1ha). v.here oense \l!gelillim Is pr~11.
the h~her ralO is recommendrMl.

fo' 1Iuck mountae lI(nt-.ermal UlVe<julpm"", ,imUM rn If00 HD Jr

MI~RO·GfN«WHI!P[RM snl. adjust equipment te tllliVef fo~ partkl~

of 8-2e, mi'rom mu! medi/ln di~meter, Consult the follOwhg chert for
appllC2lien rat~.

Tlaalmellt Ib all" tlOl1'of
d~ Urdilu:ed Sprll)' ~flplblritwllhl~·fl :ulNin

V',anled t'" lot< Applied
S8~.f38vmo 1 ~

000710021 J ml !I ?fi6.Zm 18. ;32.3
f < I -1 .1m 6oj.lml:

0OO115'OOO5Z5 0.1" U.5 ml 2.25'66.6 mrt 4,5 .J]." ml'
0.0011110,00351 (1.)01) mIl 15 ~5 ml) 3.0:90 ml)

Where dense vegEtilllon is proson!, tho use oftt'l! hitel rat~s andlor slo\ll­
er s~eed IS r«omrrentll1:l.

for tlell re;ulu. fo!: (J,1y ov!lln ~;I aJrrenl; Me 2·8 mph (3 2·12.5 kph) It
1$ preftrlble te fog d....rg e.!I"fJ nn-nir1J ~rd l'I.'eI1ing 'Atltn there is less
bree.te a"ld UWlWCtion~ are m~mal. Arrange to apply the fog rn
:he din!ClionIMrh 1:rflP.w.toobtain nadmum Wt'ath lengthand bttter d So
:rillution. DilC(t ~1I1 heado' equipment in a manner to ill$Jr.l wtnd s·
:ribLtion d the log IhtoughllJt the ;rea to lB :rUted. ,,\'Ok:! p1010nged
nh.alo;ion of fog

'Nhere pra:tical, guide the dir~ctioo 0' the equipm01t ~n ·h~t Ihn diS·
Charge nolzl~ s gtlIlelalllll1~illtd.IL"Il at a di,tan:e rJ more than Co fe(!1
~lll:l ml ffilm ornamenlzl plants and 5·15 feEt i1.5-4.5 ml or moore trem
pait1.e::l xjCl::lI. r~ttlfe rurtualion~ will ror:u rc FCliodi=al ad~ult·

moore nf f'C:1J1Jwnm1 to deli-.er the desi"oo flow rate U~ ~Ied speea
:If tla'l'el The flON rille must be rn;::irtaincc b mue the d nrilMr.kn of
the proper dm!Jl at finished lormul211on

Spray (l(ll1(s, car~~ltes. YIO)(ltMds. a:h'etit f1~ld~. ~olf wur::.tl). ~wan1p~.

tidal marshus. leside1tral..-eiIs and munir:ipalitrei around 11M> fIIJ11idp. 01
apartment buildings, re5ti1ur~rrt~, ~UlI~) ~IIU warelroJses. Do not spray on
croplMd, rer-r1 rr roor1stuffs. Avoid direct ,pplir:ation c~er la<es. pords
alld Sl·e~ms.

DlR[nOJ06 rOItSTABL:: flY. f+Ol!SE f.Y, DEEIt FLY CONROl:

Treal !lhrublsy an:! 'Il!gl!afJon Where the above !lies may resLSMI~
and Ye!r.ution arou'1d Slill}rlilnl pools. marshy areas. pcnck <'Inrl ~""Ifrf!

11I'Il!S may Of uelltea flpplt3tion of ltlD proWr.llo lilly bxy of '100111:1 i!
p10hibiUd

F(II cmlrnl of ;H]uh f1i!!'S ir r!!'S,dential and recr~atlonal alea~. apply tht!
fllodu~t undilut(d at 1I rate rJ 17a II ozihr (i.26LJhr) by v;e of a 5uitJble
IllV gemratorlravelli~ at 5 mph (8 kphl or at a rate ~ J~ti /I oZlhr (10,S3
lJhrl while 1Iavell~ It 10 mph (16 kph). "'hen !iprayin~, JPply across
w nd dired.ion aP!J"old1Tatel~ 3DlJ If {91 4 m) ,part.

Appy W"lE!Il Wlrnts I2rlge from 1·10 mp, :1.6-1f.0 kph}~ Iur IIfK·
UI'O r:on:rol.

D IlECTlONS fOR ';:RIAl _fPlICATIOfo,S
fOR USE wnH fIXED-WltfG ,1,'10 ROTARY AlRCRMl

Thil product i! uled inspe(iilily designed Jircraf: capable of 3ppl/ing ultra
low volume 01 Lndiluted $pIa) formulation for COnlrol oT "dult mOSq.JI·
toes ~n;ludjng ()(~anophcsphat. rr»i5tanl speci~l. midge; ,piting and
non-b1tlll(} an:! JIK~n1es.

Aerial ~Iiciljl.n }jll,lJlJ bt m«le :eferably in the ~rl~ momirg or
lIgel'Iing 'ppli:<'lfitwl "'fIIll:f be made p·e'erabl)' wher the"e is li:tJ~ (II no
willd.
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Report to Technical Advisory Board

II is not remrrme1ded to make a~p1i(ation when vlind speec~ eIceed 10
mph (16 Iqlh). Repe2t appl calion. shou d be made <:~ fl!tessary. '\p~y

p"eTerably whEn t~mperalUres eXceed~:n (woe).

'-lilY lit! lr.rltJ il) il IIK1lo'~uilu ill.llAtio;iJt, in ,eoeaJonal and Il~)ioentiill

¥cas, and in municipalities. around The ou~ide of 3partment buildings,
golf CQt.f$lI5, athlttic fllllds. parks campsitEs, woodland$, swaffip5, tidal
ffial"!hei, alld _grown w35te lIrHIS

[0 not !przy 01 cropland, fred Of 1oodsUlfs. Avoid dirK!. applicajon O'P-l"

lakes. pondS and .tre~rm.

Ibail'\
Wanted

SBP-l182."PBO
OOOUOD21

0OO3!/o.ol(li

O.0li175JO~25

0.0011110.00:;51

IMPORTANT, READ BEFORE USE

fl CliA of
Unciluted Spray

to be Aw'ied

lO 190 nJ)

1.51015 'TIO

0'5 (22 5 mil
OSO(15m~

Aeac 111! entire Olrecllons 'or U5e. Concitkns. Ohc;Jalrna 01 W'arunties
lll'Id limlUl!ions of liab lily before using thi~ produc:. If term~ Ilre not
;xa:ptablc, return ttl;:: unopcnc<l ~roduet eontainer alOrl(e.

By using Ulis ~CK1Jcl wei" or wJfllKtepU the followKlg oondition!, di:!·
claimer of lY;lrran:iC$ and limrutions of liability.

CONOI11ON1. The directions for use Jf thb prodUCI are bdeved 10 be
OOe<:ullle tnd $he;uld be lo~owcdcar:1u ly.H~vcr. bccau~ of m~n~
d use and athar fa.ctort be)Ond Bayer Enorironme<1131 'i(ience'~ contrOl, it
is rrrpolsible far ltayer Fnvirnrmf'lll~1 YJI'IlCI' m I'limin~ll' ~ I r~h a~!o.")'

ciatKi Nitl tfle us~ of thi~ pfOducl. As a resut, crop injury or
Inelfe(tivef1ess is always po$Sible. All sud! rislts shall be aSSUlle:l by the
user or bur-'.
DC5C1.AIMEI or WARRANl'lES: B,\YER E'lVIRONMENTAL iClENCE MAKES NO
OTHER WARRMJTIES, EXPRESS OR IMPLIED, OF IJIE~CH.\N1ABLITf (II Of
FITNESS FOR A PARTICULAR PURPOIE OR OTHERWISE, THAI EXIEI"D
IjHONU IH~ ~IAI~IJIENTS MADE Ofl THIS LABEL. No agent 01 Bayer
Environmental SCience Is authOfi~oo to make any wuranties t>eyurJ(j tho\e
c~nt~ined herein or to modif~ t~e vlilrmnJies contained herein. Beyer
Environmental SCience disclaims any liability whatsoev)r for special, inci·
dental or oon><:quemial damages resllltin~ 'rom the lI~e or hMrllin() nf
this product

UMfTAllOHS Of UABIUTY: THE EXCLUSIVE REMEDY OF THE USER OR
BUYER FOR ANY AND ALL LOSSH. INJURIH OR DAMAGES RESULTING FROM
THE USE OR HANDLING OF THIS P~ODUCT. V,HETHER III CON1RACT, 'NAR·
RANTY, TORT, NEGLIGENCE, STRICT LIABILITY OR OTHERWI~, SHALL NOT
EXCEED THE PURCHASE PRICE PAID, OR AT [lAYER [NVIRONMEtITAl SCI·
ENCE'S ELECTION, THE R£PlACEVIENT OF PRQOL.CT.
(lBayer AG. 2C02

SCOurge IS Il regi;l~ lfaoerl'\ll1l:; cf EIIyef "'>_
~3P 138; ,s a "",smad lr<tdemal1< fA Vain Ilio~<i"nce"Coq:ora:ioll.

Bayer [nvi-orfl'l(Jltai SCience
ABt6iness Grwp of Bayer Q"opScience LP
95 Ches:nLl Ridge Read
t.ksn:vale, W 07&t5
S4-12·Sl.-9I02
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STORAGE & DISPOSAL
Do IM~.I< ..n*,,'....Jl•. kJolI M IMrl hj. CIIII:IG~ or ~ffi(ln.'"

8TOflAO!: lanr~ I' ~r.orl.1'Irypl'lCll ~t~ rOfllal'~1 eioUI
CONTAINEIl DISPOSAl.: ~,ipIlll\te [01'0,1... entllllefl 0111' f~' re(vc IIlQ 01
"~~ltiOI1lllQ, 01 oun<lul' all(l : IPO$l 01 ,n I unillry IllIdtlll. III ~) viII.,
appro.'1d IWt I'~ M;lllllUl:li~U1"',

~1!5TICIDI!D1SPOSIIL: \Y:<;I..: 1I,0Ilill~ IUJlII th" u·~ ~I II", ~11~ let l1l:I, r~

~k1llOlIIIa (' 011 ~'l or M In Iiflll,j)';·n ....'lSm tlspo~lllltollll\'

GROUND ULV APPUCA.TION
APPlICATI(l~.-.ND otLlJ11<lN OIAEnONS, C~'lllillhl tolkMlng tll!,!flI
t>:1Il1ll" III "1l10llS ~QUllI rat" ~SIlC 1 ...llII II'Hllh 01 JOIJ lMI lOr I:laa~!
m"'.111nns n" Prll~,et 11l~,ld llt ~1Il:l n told llefOll~1 genl:r<:IOIt tt.CIbl~ 01
lHoWr:illll lJIlIcl. "itl1 I IAMDur ~ 1:0 M nlll:·I.'l

o n... n... "",•• lnft".. " •.,"""... ,~;......... o'
...,.. ,....... Ill0M '0_ 11110.. 'OM'.

C.O)3! ,-,01. IH~! lHOi! ~12e!

C.DJ2' '.J~, 12h, 11.1", :!-la.,
U.~JIi 11,.. U~, Gol", IHo'

JNVll 2 • 2 ULV mil)' llt appjild ullel u\l~ I>,/n • nooHMmallJlv to':lbli
'~...J~.," ')"Y unit et:1obl! Of dll~!l ng ~"lclll1n 1M 5 10 25 mIc,o' rlrllf.
Atply al a 'Ii! ,'""'lipm:!! 1 lI,!,h, 1I ..~111{I 'm, Ih~1 lhrl !\lIf!!' JI11011lll ,)1 AI i'J
IPP iI~ PIl ~JI
JMVIL 2 • 2 lilY l1'li,' DlIllP' 1(1 \'II,IM $IIlll~illhtrll1lllWJr'I'lIQlliJ'T\ ••. lJollI"l
"(JI'~ lht rI".lOlTUlI rIIl!11 SIt~ IIDO"I. MiV M JPP Ie:! • JPJII~1 oj 5 \0 2~ mIl'.
Pr;r.illi~~', "'I .,IJI ".1: rlol 1111 ,,"IIJII.~~lk:"l .;n ill fj'lt ,1;1 t,nle_, ~perllk>' tI'
aut"mlllll\t IhllIlIrtl" of EMICmoloo~. lorrlll DI~lrlrl"«lI (I ~riI;,IIU1'lWliI
Constrr.S~:" ~

~
AEAIALAP ICA.TION

~,,1IitM~0 .ll/l.,1t : N~_""'''ill ~QU'" 11 t,; ..~ ...r.'h ,1* t....,
lI\ItII)1 Jl'/ llll'~"" .nlCI'IlOlooV . tr III Dl~lr1lTenI tI "Dnl:Jnure M1CI
.C.... rlflPJ" """'-;811,_- ,..",~ ......;...",

I;>U.I_. """"'I.'2.~""V

U!M 1D<r,
U' Uti
00,12 Uti

~er.IIl'PI'CIb:lrs.10Jklllt CIOftt !)", •• :I"1M" \Jl.1.' tQYfP/llerl a»ble 01
1II~lllIl dloplI\Jwlt1 III lAM) ot ~O mlc~ 01 .s .. :h rc moI.llIln z.s".
Mi:ltCq1)r)lTlcI",. Ao.. l .... IIIIl:ldh ..idIh~·""'lll<.1IelJUI\I ell: ie."e
t.O'03~II"dl_I ....."J~':I·',' IP.'f*lll:1fI R··rlll!n> "~;'OI1~

JPP lei' tns 1'1OUl11 :Ie o:l! Ylhlll "Ird iI lnlll1ln 1~ '.W I, ICl IPoIIC"Ol by
1ubll: II...,. 'JIll:'" anr:I 011_1 01 ~1ot;tuilO"blt~"'*" OI5:rir:I...: elhl,
molle~oteI··tOl grco"ll'll.
ANVIL t. 2 ULY tlrllUt bit lill~ il M) liIJ!' tt,L ~00ur;1"~ '-"~ IIll11al {i1
,~ I/bOIl iI 0,,·,((1(1,

~':T1\', UlRlOIOI1S:
:J-FhDr>'''Y'''''''....rA8. :~Il ll1R :'f:Il!.~ ,._""'!' .~.

(2 .'l'IPl'tP+t'!'l'rO eyoI(:"'OIY.l·OOlr'XII)~"" ~m"
• 1'l""'Cl'l' B..,.kIo, Tc<tl·io:lJ _, _, •• , ,." _, _, • lool;.
., I~EIIT INGHOlE~rs .•• ' •• , _, .•• , _, •• ,._" _. _,. GeoolO

100,0010
• Equlvi._nlll; 60% 1111 'l'I<l1lnt~"II) If llI'r)'ln~llory:, II'"' IIIId

.~J"Iio "LI,J ''''''''J,lil
., tOO,,",.1 P"''l;~J. *li~11

r"""'..... ~.1~ pro'"'''' leeM .. UUi'o'lTlI'lIW;Ool"," *'<I
0.1! pou~1T.:m 001 ~'IlO'O"',t 91111,101...',""", 1M

SlJ~ltTHF'H' Ao1G """II'. l'......,."'k' 8."'"l«ow) lJ\e.,.1c1i
c."W"l'/,l:<l.

KEEP OUT OF REACH
OF CHILDREN
CAUTION

F~tc/lIl.IClCJIAI. USLWllO. $I ~;dl!UH t ....~ u.. "'~~
1","LdD 1_.1I1J1O II rjl~ ~_!4IIlt1;do ~ 1I'1ll1'llt

.rcrrATE.MENTt°G-PRACTI~AL
TREAT~ENT

If SW"'t(Q"'~C" I-PI'~';:or fllll$Oll COIrl,)l C.1:tr
Il'r'llialel~ [)o l'IOIl~e(c. ¥Oml1lnO bKJUSI 01 nplmlon
,1'111:1' IIWJI~.

IF ~ E"tS: FIeRI tye!I "'iIh pllfl1 oIffilel C" I ~'I,allli il
l1t:·ion p:nlsC!

IF O~ SKItI OF ClC'lHl'fG. "'-"'.... 001 Nrb'o:d dolh og lIIIf!
....5~ :etore 'eon. Vlnt lkill 'f,nh iClI~ 100 "lin ~1l11. 011
m!!d&ll er!lJlo1 " klnlllO' terlil".
IF INIiAU D. fie IIJ'fI< ""I 11110 II.'~~! It n1T ttl'Olh "0. fI.oe
!~ 'iallllSlllatOOfl >IMtfll!v mo,'J' 10 mou:t
fOllrd.rm.UDn "'illl'lll~, mldllftl ,mefle~llll Df JII!I~1lI1

InSlcr1II, I" m, 1~I!lTII~D"" P~lto~ ClrllI' II 1·to.14Q-1112.

ll\SIPllliJT:D8~

CLARKE MOSQUITO CONTROL.
PRODUCTS, INC.

~111 GAAOE~ AVEhl'E • POSlLll illiNOIS 101'2

flOl1Cl ".r m31;1Il no~·lffilrl)',IIlll·!It~' :llmnll1tl'.'...... "0'111
'" "'INs pc:40.c1 , ........, i'l:lk1l14 , •.• ~;•• 8\,1I'nll.Wl.. ~11

rilt 01 "I .....'" ~""'19 ~ 1". INI',," ....' fl.,..""" tlIlIllllll k
".""V)'l<I"~ 11""'::1· ....

E f>,'" EflT Nil ~1~9·11 ·01
Ef>A~U\I,Nu.\()21 16678329

NeT CONTENTS

PHYSICAL OR CHEMICAL HAZARDS
Do 1101 JM (I "0'" II!,.. hut cr o~.. lIIITI.

LOT NO.

DIRECTIONS FOR USE
~~r;tla~:1 01 FeDtl. llff toUSl;~ in Ii:i..ro;o~

USE NlW. fJ' J:ll' I" fIa/U I~ odull.ti""jII~91"'" rvol> 1lII0J"\1Xl

~:~a;;~II':,r:~~::'~:::1~t~:~~~~~t::::'~~~~iV~
lto,·.U'O'Ilr arl'r.n/1 onM'/111 1)llS.
lf~ CAut llKt. ~ 1'-' Dro:JCt if: 10 bt a;piIt b!' Coillt~ ~lIiIlt 1 O~lJMlII.",_ ;;WIe
llefIlr.nlftlol Il!l/I;h ~,(;U ~1os~JI~c ... lV~ CoIllfOlOf M)iquoIO
NJ;; "I'" 0 ;;t,ld ~~I~OIW", ~nIy

r~' ltl1 IUulIS ~1 .. ,!n mot~""oei ..oe 1Il)fi! lIt':,W ,00 ",,111',1 cOIodil'""
ll~ rl'lllll .<iY~ In ~~1!I>Iro lhe 101 ClOiI: 10 the 9ro;r~_ i,1 o::<XM l!f1'OI)e "f.:l. '!$ 110
""~I""J.MIII .. ,wl.I"IIH ,.~h,

Precaulionary Statements
HAZARDS TO HUMANS AND

DOMESTIC ANIMALS
tl~lmT,1 it Ibiort,a Ihl~U;h 1h, "~ill 0011111 ·[,Ju," .'orriTlng h"r.'IlI<e 111
Dsplrt:1On II":OmOflll hlma. )\1101;· ~OI1IICI ,,.tIll'<il, ""5 cr c1othi1Q, '1 COE~ 01
";I,bl:T n,I~1I \10Th flIe1T',' 01 \'II,I~r Wa;h "'lth loap ,'c Willer ~lIet use. Db:lin
ml(li(/rl It¥llio1 Tkl tllion p!Is!&I, ,~'Ni<I co"I.." ,"Iiu, uf fuoo "I'd f""d~ufl~

ENVIRONMENTAL HAZARDS
011 'l.I ~J ,1""h.11 ""l!'~1"~ ...w hI' ,1{'rlnD 01 equlpmefll Cleul'Q 01
1~~IPml'l C' d I~Q" ot ..utes mU5! l! dOli' 'r I l1un, thol a,ui"~

~"IIIiIl,II'lIfllln of ~M1~' 01 "'~Ter )r \'IIel aM!. ,.Is )'O,;Cl J t;)Oic 10 1Jh. For
M'JlI1'~ u!•. gO nol .;a.IY "I"dl)' lu ,0-1.... ,,10 ,,"'.. \'II""" Sllrtllr... ""-,,, !
~Mn' C' 10 OIie'liQJtlrtli be~ t~l _II ""'" ...~~. nil'.
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{OR llif IJY 11.'AI.VFn PERSiJNNR (}(Jl Y,
TO BE IlPPLlfD ONLY BY OR UNDfR THE SLlPERVlSION Of PEST CVfVrROI. OPCRAWH),: MUS:
QUITO ABATEMENT DlsrRlcrs, PUBLIC HEALrJllJHGANllAIIUM AM) DfHfR rRAINED PER­
SUNNII N/ SJ 'OIJSIHI EFOR twa CONmOL PROGRAMS,
fOR INDOOR AND OUTOOOR APPLICATION AS A SPACE. AREA OR CO:VfACT SPRAY
DO'/:,-""/)) NI IIPON mrs ro 8£ CO,Vrrof.1ED f,A'D THE ARiA TO BE TRfA Tm, .\~ Y8£APPLIED
fHf?OUGH MECflilrllCAl AEOOSO! GVF...RATORS (Ul ~ OR THERMAL F()G(;IrlC EQUIPMENT M
WE'LL AS COA'VEtvrlONAl fOGG/flC OR SFl?ArlN(; EOOIPA.1(Nf,
AJ4 I' JJl IJS£D OI/fR AIf CroPS.

THEACTIVEHICRiOlENTS A.'?EEXfAIPfFROM TOtEJlA!VClS u,'HENAPPLfITJ mGHrJ'IiHIGCJ.'Uf'S
{5W JO erR § 'MUX" (bll

ACm'E I'fCR[D1ENTS
+Pyrettlnrt; ..•• • .••

•...Piplsullyl Bu:lU Ye. Ted1l1":" .
fOTH[R INGIn IllfNrs. .... ..

'tq"'*-.lo 1O'l ~1IolY' " 3"Cf'Y..-.:I'\Ilea-. _ ~"""alH__
1Cc.-lai.... Pnr"e~ )B; lalll

+:on-.aInl O~l ,.,.... '"~ "'It" ,_ V ..'-
...tomaI.... 1.111""""'" J ' '" )1 "'......... per ~-..

KEEP OUT OF REACH Of CHILDReN

CAUTION
S~lI RWI PilJl,d For Ad,Jilional Precautiom

[P~ REG. rJO. U2·11J50

NET CONTENTS:

,...
. lS.or.

. 1O.m.
100.0%

EPA [ST, NO,
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FIRST AID
IF SWALLOWlO: Call 8 doctor or 9-' medkal attention. Do nollnduc:e
I'Omiling. Do no;It give anything by mouth to an unallltdllUs penon.-_.
IF I~HAUD: ItefOOW! ~icm, 10 frail ai". II not !lfuth~ &iIlI ..-tific:iel
mp"tlcn. preIenlOlJ rmWt-to-mauth. 6et rneoiic.ellltttiWi<n

IFIN O!S: flush II)"i!J wilto pItnt, (Ii'_. e.t a l'!Y*ian it IIJllation
peniSIJ..

~ DiIpDIIl: PlIS1IcId/!. spray mltture or lillie wa._ that can·
I'llX be uS/!d accllrlilns tel lallel ir1str\ll:tion$ may ll/! dtspos!ld of on
$lte or :J1 an app"OIoII!(l .me displMllaci~l)'.

...........-.: Tripi/! I. tor ec,rW-.) Ihr!rlllffw rur recr·
cling or rtcendi'lion'I!io or pu'duIe' and dlspot/! d in & ...~

tanmll~Dr by etner apprOW:d 51.- &I'Id IcAI prOC&lUft.
a:J(TMIERS ON( GAllON~ SWAULR: 00 nat ,_ tarUiner.
... tcIIltIinn" in -.l1&Jen d~ and dard in trasn.

IF ON SKIN: Wash with !H'lly 01 soap andwater. Get medical.u....ion
If Irritillion per~I$U.

In C85e of MedIr;II ernergendei or health Ind ~ety

Inquiries orin ~_ 01 'ir~.leaJng orCIJmII!/lldQll1t1~

inIormMlon nwr be o!:Uined try Qflill9 1-800-411.a660.

SPAtE AND/OR CONTACT USE ARrAS:
Hornor, POUltry Hou'le'
",orse IllIrns Sthoul.
Hot&I. SUpermark/!lS
Industrilllln5Uillatlon1 s.rme Hou$e$
McJteb TfIIdt Trallffl
OllIe. Buitcli"", W"n.-ief;

SURFACE SPRAY: As lin aid in the «K1trol cf " , ... 6r..u'"
.. Treat walls. ceiling$, mo~ng....,eo!I'Is. door .nd windllw
fl1lll'le1, light CDrds..-.d similar r/!Sting p-lar.ei.

7110001: USE AS ASPACt: SPllAY, OLUnO:
for use in wmentl_lll'lllChanic&llo9\lm, equipmanl til kill IIiI$
he,.." ,. ..,~ to¥tr Gf II'!lnlMl etpOSed food and
food IlirJdlng -'aeet. Pool! roam ancl1hlll df all ., tonIlilioning Gf

'+'fI'\tllrting equlpnwl. DillU 1 p.v1 d Pyrrnone 2So5 pllQ 49 parts of
011 or UtaI*I "*-t.11d rni:J: ....1. "wlJ at the r.te of 1·2 n. 01. per
1000 cu. tt Ii Ii... the IIJOlll with mist. I\eep .... clal«lla' atle3d 1S
mlnlMf. IfIClb W*d _~ aM wer'l{JllI/! before ~"!l.ltepeat
treatmenr: wh/!n relro'ntatlon occun.

r •:
-..~...---

""~
Nunidpelitl..
Swi v.",,......

OUTDOOR USE AJlUJ:
RectNlICf1il _NS
Drift-In fIe5btnAI.
Drllof.in Theaters
R"~tJ

VI1"yarlll

PVR!~2S·S !'\tI1k: H<!&lth IMllI;IIcid/! is eltdl'llin the wntrol d
IhEI Indlaled inseclS If !hi! appfiulu foli(Jorr) dirf!dilln11Or use OM enu·
I!"IMated b/!IOW:M__-----------

PRECAUTIONARY STAT£MfNTS
Hazards To Humans & Domestic Animals

fMIIIOIl
Harmful It swallowed or Inhaled, AVoid br~atl1irJ9 ipray milt. Avoid
COI'ltI<;t with ~in, eyes or clot.hing. Wash lhoroughly with KNlp nd
vatef al'ttf twndlill\l. Remove wntamiNltfd [lathing and wash tIo(II.

ing bdort~ IllmlwlI pel!". 1Wd5;.and IlO\e' liill MjIIafla bI!Iore
'ljIt'I1ing.

for Prooucr: InfonnatiDn Call Toll.Fr~ 1.\100-331·2861

00 nat apjllJ' ~ • spac~ topr.,. while I'cocI promsing ii~.
Uapiln Feder3l!, ftped.edmealandpoU'.typlifU.'Ool'lan'flllliedG
a -'_ • .., cilh ~t and In _oIarlU with ..... *«tlom and
precltJlior" gI¥en llballt. food~ openItioni t1lllJ (onli.-.
Foods vlOUld be reroovtd or ~olltred before lrealmenb.ln food pro·
~es.lns .tII••II.urfa~e.muSi be washed and rlnSlld in pot.bl~ water
after 'playing,

When Ullng In ....Imal quar1e'l. do no!: .,pl, direell)' to food....ter or
klod qJfIlements. W&1h INb cf da~an!lnib befure milking.

Environmental Hazards
Thi.~ is toJlc to tiVl. For tl!fTf!5lrlalll1n, do nat apply drtnfJ to
Y<;lIkr. to ImrI where 1lI!fKe ..tel' is pr--. or toi~ arus
below tt. mNII 119"0 'fttfl' fTWII. Do fIOl: 6pIl1y'irltl/!n wull1er «nI­
tions fllYOr drift from _eas ltnted. Do nal: c:orMminate w.. bJ,lean­
ing of lKIulpmlll1tor di'poIli cfwastel. Shrimp and crab may be klll!ld
al applicallen ratl!S recommend!ld en Ihls label. Do not appl, whete
the5e art ~ant rtlDW'ttJ. "wIY till. prDduct onl)' as spKlned on
ttoi•••W.

DIRECTIONS FOR USE
It is a .iolativn 01 Ftdaral law to use this prockEt in. maIYIeI'" incl;l ...

\isIf!tlI:.tth its l.be~"".

,""",,"<AN" l
Do nal: cc~1nMl!wale!', fgod or feed by ttor. or dis.p<lWI.
............. Spill Pnaduns: Slora upright at room tem­
peratlJl'e....wid eJPOlUe 10 u.treme t.mperatlft5. In case or spill
or _lge. Mlatr; up 'oWItl1 an lIblortlmt rnaterlallUCh as und. ~­
lbt. ftlIrth. fill .... NItfl. tu:. Oi1;1OWof wilhdlemicalwastt.

A:tlllW. QlJAflER tJS(: p..tle bar.... horse ~ns. pou!try hoults.
....... ht:ilM'I. llIOlI: A•• 1pKe 'P"a,' tllUed for LI5I In~I
I1'IlIC:I\arial foggq .P"*lt to kill .--." " .... ,..
~ MIl IiIID 0IlW: 1 part d I"'jf!none lS-S Pl.lbliI; Hnlth
Inll(1ldtl/! f*a d parts !lillll' 1UIUo:)le $IlhenI_ mil well. "RJI)- at •
flte 0I2n.llZ. per UlOOm. It of spact abowtl'e,llimal.. OirKt spra)

loiI,o.ds the upper portion> of 1M eneIOsure, K~p arM cltlW-ll for at
least1S mirJUt~•. V.lle tr.ated ...... enc:l v.ntil.te Defore ,.occupying.
IItput treatment When reinfl!Stiltion occun.

TEMPORARY IlIOUCTIOH OF AHHOYAIlCE frool ,. " ;. ..
.....~1IIIf&owIoon. ThII direuions lcr 0l.1door 9'O""d appli·
cation ntJted balaw ..ul "'0I'lI~." retf'.Idlon of annoyara from
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lheSe pests In pul)llc theater" PI' courses, lnU'1ici~ties, paru,iMy·
9!"ourKb ,,-:I ,ec,..tl_l IrUl. Direct application i~ t:tll 9"lKl,
shnIbbery ,nd MOUnd ,"-"11!0 wtw1I~ JIISb may horter or me.
Apply while all is Itlll Avoid _tiflll loll.. ApclIi~tion should be
mIdt prlorUt~ RepeMlISlIlllI!5SiIIJ.
t11 ..Hnlonlll (IUl(loo)r Inn P.31s. IHdlou. swirle lots and JIOO'i).
toWI ...... drinking lourUins and .,ilNl feed belon Ufl!. 1rntI~
with misl, diredlnv It)pfkation into u1 gnus, mNibefy II'ld around
Llwnswtlefl these pem may nowrorlesL ApplJ whil~ iii is ilill. Awld
wetthg lollage. In UIOS, MIOid erpostn cI I1'ptiln 10 !he prorU;t.

bpeata~.

fOR u5£ ON ANIMAI.S: To p1DtllCt bI!ef arid dairy caUle II1d hof1es from
,....."".,.." b t 16IIlJ~dikD 1 IWf. of~
l!j.S pIu$ 49 pIfU oll or suiUbllsolvent, mi. wei and apply I light mill
UflCient to wei: till tips DliM hlir. To corVol .-.elk HlnlR1i16__~""on beefilld dalrytMtlt and horses. apply 2 OL pel" adu't
anlfl'lli. A.lfIieIenl: to wer ttN! hair but ntt to soak the Ilide. Repelt
treatment OI'Q or twice dailJ 01 al: inteNak to give cortirued protec­
tion.

!'yfenone 2~5 Public HelItlh lruectlcide mry be u:sedfor fIlO5CltatD wn­
trol plO9"frn nooMng ~II, irdntrllL recreatioMl ,mel lIlJi­
cuIU••·" Milt lit well lIS \IIfII!IrIIP!. 1lliJf5hes. OIJerIJIOWn waste IIO!A

roamides end pastuns wt.nl adult ll"IO$(jUitos omJI. Pyrft1cr.t 2~

Public Heat" lrueetitide may M used 0I'ef iJ!1ku:tlnI or. beulM
U-lrIgIM1le:llS .. exempt ffom toIennte when applied til !101fring
CIOJ". hi' IIest ~IU. Ipply when meteorolog'al eooditi0n5 ClNte it

tempren!\n ilWtl'licn ,)nd wincl speed does not. elllCeed lO miles per
hour. the appIlt.ltlon should be made 10 tt¥wniwill c.T) ttw 1nsK·
ticidJI fog no thlltN being IfHtecl. fleatmen. mIY be repeated IllS

nKfl:Sary to 8Cfl1eve the desired Ie\'t!I or conb"1ll.

When used in cold __OD generatocs that prooure I tog with the

rrnt!OIlty 01 drople" In lhll 10·25 miQ"on VMD renge. Pyrenone 25-5
Poollc Hee!lh IflMttlcide shoukl be diltJted with light minerll o~ or
sultllble Kllllent [IpecIllc grav~ 04' approximately 0.8 lit 60'1'; boiling
point: 5oo·a40'f). An N.F. !1lde o~ is prel'lred.

GROUNO APPLICATION: To conlrol adult mosquitoes aoo all common
dipter•••pply I.lp to 0.0025 pound' of pyrethrim per acre (me II 300
kIol sw.tt! wiellh lor acreage cala.alatlons).

Truc~.Mounled UlV Applltatlan: Thedellvery rate and truck spl!e1i may
be varied IS lor'lg .lit the Ipplication rate does no! exceed 0.0025
pound' of pyrethllns per acre (usu a JO() foot ,wath width for acreage
calculallom).

SXkpack Spra~ App~clltion: OlkJte 1 part Pyrenone 25-5 Public Health
InwctickM \IIIllt110 parts oil or Slli1able soIvefll and apply at the rale 04'
7 0Ul'l0I1 per ,)(1"8 (b,)sed on I 5() 1001 SWlIlh. 1 0lJnte1 1hou!cl be

~11eli While w,lking 170 feet}.

AERIAl. AFFUCATIQN (fiXED WIMG AfI) HHICOPTEIQ; To wntrol a<Ut
rnD$cp.Ii1oe1 end biting f1~ .ppl)' up 10 0.0025 pounclis 01 pyrethins
pi! .lICle with eql.llpment clesigoed iIIId operalftl to ptoWce , lI.V
'PllY applieetlon.

IMPORTANT, READ BEFORE USE
By 11'1119 'his proc1JCl. trser 01 buy'8r acupts the following canditions,
Oisdalmfr 01 Wln"lntles.lll1d IlmllaCom oflI.llblIIY.

CIlMJtIIbNS: The el~lons 101 use 01 this ploducl are beI~ to be
~e ,lid sI10ukl be followtcl Clrefully. HIJWe'IeI. beuuse 01 nIIll­

ner of U1e .-.:I omer Iector\ beyond 8.lIyer [nwilU1l1l8llCal Sdeme's
corVoI. It i11~lble lor~ Erwirllrmenbl Sdentt! to ~imillate

.11 riib_illtd wiJlh the use cI this product. Mil rewl. crop ir!"""
Of ItldJl!Ctl'lenm is ......'' pouibll. All suc" liW shall be _med by
!he user or tluJW.

1'ft'J...Of & mEll£ ARE NO WARRANTIES. EXPRESS OR
IMPlJ£O, or~A8lllTY OR or FfTN£S'S fOR APARTlClAAR PUR­
POSE OR Q'rnERWIst WloICH EXTEND B£'t'ONO THE STATEMffiTS MADE
ON THIS LABEL No If"'llof BIyier (mTonrnerul SCierI::e Is,)uttloftI.ed
to "*" ""1 Rrranties ba}'ond thMe contained hefem or to modify
the wiWTWltie1 COIUned herein. Bayer EnvirtlnmefUI Xienu dis­
[liinn In, liability whiaoever 10I Incident,)l or eor<seqlJelTtilJ dIm­
lqt!$, Including. W fI:II: limited 10.lilbU:ty ,)rising 0IJt or brYCtl at am·
tract,~ (If lmplle<l WIlTllrq Cinduding WSTarIlies at met"­

cherUbility and litntU Por I~purpcl'e~ tut, negligente.stricI:
liebitityor~.

~ATUrC5 Of UABlUTl': DiE mLUSlVE RDa:DY OF 1HE USER OR

BlnER FOR Nf( AND AU umn. llWAIES CIA ()Nr,lJrG(S R£SULTING
fROM THE USE OR HAh'OlING OF THIS PRODUCT. WH£TH[ll: IN CON­
TRACT. WAllRAHTl'. TORT. "GUGH.CE.. STRICT UABIUTY OR Olt{[ll­
WlSL SHALL HOT EXCEED THE PURCHASE: f'llIC[ PAID. OR AT BAYER
EHVIROI'IMUHAl SCIENOC$ B..ECTtOH, mE REPtACEMENf or PR0D­
UCT.
C8I)'8f AC~ 2002.

..,.. La~••$. WI Sdera
ASuslnen Group at B,))'tf CropSc~ LP
95 OIeslnllt R1d9t Roacl
Montvale. NJ 07645

Py 25·5 PH-51·Q/02 Blyer
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7396-902

PYROCIDE® Mosquito Adulticiding
Concentrate for ULV Fogging 7396

Recommended for use by Commercial or Govemmental Mosquito Control Personnel

ACTIVE INGREDIENTS
Pyrethrins
Piperon',l1 butoxide, Technical

OTHER INGREDIENTS

500%
2500%
7000%

10000%

Equivalent to 2000% (but',l1carbit',l1) (6-prop',l1piperon',l1) ether and 0500% related compounds
Contains petroleum distillate

PYR OCIDECB - Registered trademari< of McLaughlin GOllllley King Co

~''''~~ rinsing eyes

CAUTION

PRECAUTIONARY STATEMENTS

AZARDS TO HUMANS AND DOMESTIC ANIMAlS

KEEP OUT OF REACH OF CHILDR N

CAUTION
FIRST AID

Take off contaminated clothi
Rinse skin immediately
Call a poison control e

Hold eye open and rinse slowly and ge Iy wi ter fo
Remove contact lenses, if present, aft e firs 5 inut
Call a poison control center fort t a Ice

Immediately call a poison control center or doctor
Do not grve any liquid to the person
Do not induce vomiting unless told to do so by a po is
Do not rve an thin b mouth to an un cons s pe

•
•

•
•

IF INHALED

IF IN EYES

IF ON SKIN OR
CLOTHING

IF SWAlLOVv'ED

Move person to f a
If person is not e t"c,,'~~\\ ~Y'~.~n e, then give artificial respiration, preferably mouth-to-mouth if
possible
Call I or rthertreatment actvice

GNCOCTrrEcTCO';CpCH"Y"SCiCICCI'M,"cTiih:,O,CpCmCd~7c~p"p~t '1,E'ei';'C'\3'*2 ay pose an aspiration pneumonia hazard Have the product container or label
with you when calling a poison c nte ",~~~'i'''ir,eatment. For information regarding medical emergencies or pesticide incidents,
call the Intemational Poison enter XC""""

Hallllful if swallowed, inha r absorbed through skin Causes eye ilTitation. Avoid contact with skin, eyes, or clothing. Avoid breathing
vapors or spray mist Wash thoroughly l'iith soap and water after handling Remove contaminated clothing and wash before reuse

ENVIRONMENTAl HAZARDS

This product is toxic to fish and other aquatic invertebrates Forterrestrial uses, do not apply directly to water, orto areas where surface
water is present orto intertidal areas below the mean high water mark. Do not contaminate water by cleaning of equipment or disposal of
wastes. Do not discharge effluent containing this product into lakes, streams, ponds, estuaries, oceans or other waters unless in
accordance with the requirements of a National Pollutant Discharge Elimination System (NPDES) permit and the pellllitting authority has
been notified in writing prior to discharge. Do not discharge efftuent containing this product to sewer systems without previously notifying
the local sewage treatment plant authority For guidance contact your State Water Board or Regional Office of the EPA

PHYSICAl OR CHEMICAl HAZARDS

Do not use or store near heat or open name
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DIRECTIONS FOR USE

It is a violation of Federal Law to use this product
in a manner inconsistent with its labeling

which meets the dosage

al oil, deodorized kerosene or petroleum

~"'~ID'''''' and piperony1 butoxide on

emp atures in the area treated, and when the
adult mosquitoes

\S~~'Ei~AND DISPOSAL

k",:'lN,Cl,icle or aircraft mounted sprayers, in order to achieve the desired

Keep container closed

~""-"c,,,"""'f'~'" Wa es resulting from the use of this product may be disposed of on site or at an approved

This concentrate is fOllTlulated to be diluted with a suitable oil diluent,
distillate, for use in cold fog aerosol generators

Back pack application may require a greater rate of
rate of application of active ingredients per acre

Best results are expected from application when the meteorological conditi
wind is not excessive Repeated applications may be made as necess t

This pesticide may be applied with equipment designed and op
per acre objective of not more than .0025 pounds of pyrethri

CONTAINER D SAL Triple rinse (or equrvalent) and offer for recyding or reconditioning, or puncture and
dispose of in a sanitary landfill or by other approved State and Local procedures

EPA Reg No. 1021-1569

Net Contents _
Manufactured by

Mc LAUGHLIN GORMLEY KING COMPANY
8810 Tenth Avenue North
Minneapolis, MN 55427 EPA Est. No.1 021-MN-2
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APPENDIX F Control Material Labels

Altosid~XR
EXTENDED RESIDUAL BRIOUETS

A SUSTAINED RELEASE PRODUCT TO PREVENT ADULT MOSQUITO EMERGENCE

EPA Reg No. 272L421

KEEP OUT OF REACH OF CHILDREN

CAUTION

Thi$ Fod..~1 conlain, .....Ole!'; Ih"d,n:: loe .ve'ght cf
the :)fiCIJ~ tlnd pet'ccnt b'~ w!linh1 ur u:,jiv<; i1gredlef"
...ill YQry wi-ft hy:imhcn. The I1R'eul'='1I1 lokllel'lenl i$
elq:f~ 01 n dri' Y,L-ig'~ Lcm

INTRODUCTION
ALfOSID~ XR BRIQUETS ore desigred .(; rele::ue
clfocliW! IONd!. uf rn~lhcprene onsKi grov-th regulator
:;wer a period '-':) 10 150 do;" n rrosqJikl "feedirg
~lles. Ralt:ou:itI of r1C1l":;.prene nsecl gfO'...1h regulato'
:;)C(.. rs by dls~ution:::lf!he I::;qJel. Soft Tlud and loose
IElC menl cor co·.er the l::-iqueD 01C inhih'j n;'fmal
dilop8O or 01 "1e odi"e ingreeien" I", p·"du;l I1Ioy
no" be effe=ti-,e in IhcIC :; ·.oo-;On5 .......... ., If", blicuel
~:1Il be r~ove::l fr;y !hI! sHe oy Rtdlong a<.1 01'1

AiTOSID XR BRIQUETS ",HHen' Ihil emE-c:ern:e 01 x1uh
mU'l.l.liloc5 Indudnl::: Anopheles, c,.:Tex, cu",~'o,
<:fXI,,,"..tI..J,c, ond Abrson,o SPF . ·:n well c, !hose of
II e IluvdwO'er mo~qu 10 ~om~le;>; iAece~ end
Pw...opt>,,~ $pp.llro'1l IrllCted woter. Treoloo 10""00
conlln~~'O develop nermolly to the p~rol WlGrl......tw:-o
~leY die.

NOTE: Meh.... r"'''''' i,,",;d t:/lOwlh '€g~lotor h:1$ no
effect on rrm'1"iK,.., ".. ·.id, ~ave reoched the pupol or
adult 5'Oije ",,"1;)1 10 tr<ocnleftt.

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS

AND DOMESTIC ANIMALS
CAUTION

ENVIRONMENTAL HAZARDS
Th,s Ofooud is "0;>; t '0 oquolk o.pteron U.i'3 it in a
n:J1rM:' oiler !han t!'lc. OeK"ibed 1::)' the lobel could
f8~~h in 10fn to oqJOlic diplefon )" nol
C:>1toni10le "'I'oter when :f 'pc ling oll;n~"-,, '"
e:juiFmenr wo~",'O"ers

OIRECTIOf\IS FOR USE
15 ;) ,,1OI:Jt on 0: Federal lew Ie Uloe !his p-oduct ir n

'TlO,o8- inconsistent wi', i'~ labeling

APFUCAnON TIME
PlocemCrlt of ALTOSID XR BRIQUETS i~;)IJld be ot e­
before th" hr~[]lnnin9 d Iii", ITluoquilo $6050n ALTOS/D
XR BRIQUETS l:UII b.:: app led prior to Hood ~ 'Nhe'
lihJ.' n," d'y,JI un SilO'" ond ice in oreedi19 lieS.
prior to SPU1~ 11,0 ..... Lnd~r 10fmol cor:! tiors. 1
:J"'FI c::.Illon should bst Ihe entire r""sqJilO seOSCft, or
up to 150 days, wHene"er s shorter Aherne"'''
we"l1€ one c-Y'0l:: wil not r~..oce the f efIec~veoess

APPIJCATlON IAlES
kx; and i"'3fophnn "VF _ F::w co,lrc' In n01'(O£
Inw-, flnw 5,,,low de",,~ "'! ~2 :El8I in :Ie¢l, "eo!
.,.. the luSl~ 01 surface orec. pIx ng I I::rique' Fef
?:x> ff ~ .j..<lls ,"ovid ::I€ pIocec ir th~ b·,'..esr ar~;
,,: mosqu Ie bree<!tng ,te~ to nc:in"O n conlirlJ(){J;
a::'llrul us II e loile 0 .1;)l'3'ly bocb ond dr &$ up_

C.Aex, C:JI;$~ro, c:nd Anoph~h~$ spp P '-l"" Ole
AlTOSIO XR BRIQUET ppf 100 fI'.

Cnq"'II""daJ ulld ,1;1orl50fHO 'pp. For c::>p iccti:m Ie
""t1"il "'U1~I .... and ",oler hrx ,th bed$. For contrel
d lil;;,;; nlu~ulloe$, plo~e 1 briqJet:>er 100 ff

2.10/..

-=loom.T('I'l1

ACTIVE INGtlEDIENT:
15\ Mclho",lelili (C,ll,S #65?33-16~1

10,.,. Welqh' [lc5'~I, ,
OTHER INGREDIENTS;, .
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C..1ex sp in $h'ltm WOIel' d"Qinogc orcas, ::.cwc~, ond
:lnh bos,~s: =cr coteh rosin., pIocc 1 b;1ue' into
e-o:- bos r In roses d .,w r:nk:h basi1~ IoIlow lhe
chort below to celer""l n" nw., n.ITbe' 01 'b'ique~ to
use. For sto'Tll woter crnin:lJf! C1f~S, ploce 1 bricuet
per 100 fe~t sqU:;lre of surfact' area u~ to , ; ~
In arees that ore deeper t~o~ 2 ;eet, u.;e 1 orlcil;nnol
u.iGuet per 2 fee':lf wate- deplh.

Lcrga woter ~o....s lIloy in.... t;uw lhe dl~soIJ'lon of 'he
bricuel t.... s "educiny lilt! ''''~ d.c Me of Ihe briquet.
Regular inspl;dion~ (yiwd 01 biclogicoO in a-e:ls 01
heavy ",,'olel luw llIuy be ~eceuory to de'ernlne " 'he
bricuet b ~til1 f->ltMIrII. 1"8 rerreotmenl in!er'.01 may be
odjlwec cased on t),6 lilsulli...,1 un in~peel or

STORAGE AND DISPOSAl
STOIlAGE
S'O-e in n NXJl rloce. Do not c:Jn'o,.inotc wotcr, !cod
0' fee~ hy swage or dispo;oJ. Do tlCl rcu~e empty
conIc ~r.

Ill""'"Dispose of empty oog In ° 'O'lII:;lIY lond:ill or by
ine,ntu;sliun. 0' ,f allc .....ed tY Ilote on::! loco I
(JUhUlili",. by bur~il'g II burned, I'OY out of smoke

WARRANTY AND CONDITIONS Of SALE
!'.ooI .. n>k, .~ _,"'"'> _ .... <. i.pi.:l, _ ·v too .1 Sandi .. oJ ...
""",",,:Ih.. t_ .d~","" "" t. l,U1 ~.... "'-' ~I "",..- , 1 ,,,,£,,, d
~•• ~~,...1.. , ,,", , .. ....c ",..Ii ... ".,"" " oboIi»lNd_.

Alwoys re:d the label before us Ilf::. this rrO",lrI.

~VI illlvrrnoticn, or in co~~ 0: on errersency, coil
1-800"248-n6J 01 Yi,il WI .....",b ille, www.altosid.com

Altosid XR Briquets Applicotian Chart
-

Nu....-ber :;If Cokh Bos n SurfoO'! Arp.n/
Briquets Si71') ('?l'Ilbnt,) V./mer Depth (ttl

I 0-'500 0-2

2 1500 - 3COCl 2-4

3 3000 - 450Cl 4-6

4 4500-600n 6-8

APflUCATlON SITES
ALTO SID XR BRIQUETS ere del ~ned to canlU)
IIKMjU O€~ ,r Ireoled oreos Example'! of :JPP!i:a' nf
~Ies <;l,e slcrn drt!ins. colch :;JOSIn!. rccdloide' Cltche"
'lsi, :.,ond~, orncmento' pondl and Icuntc nl, other
o'liliciol wCler-holcing conh:Jlnen. cesspeols one
seplic tanh. wo~ll;I hllUt01e~1 ond SEI' n9 ponds,
Ilooded CI)'ptS, hUl1sl:.wnel "au h, atondoned
swirrning pods lil"'~. cors'ruc-ror and c'her
manmade ceple~il./ns, culloil mon.~es, wuler hyocm·h
b;ds, v.egetal on·:haked phusputt! pits, fX'stun;os.
m€adows, r ce fie :ls, htlsl,wl./le' swcnps :;Ind
morshe::, so land' du InU'S'Il:'~, I eeho es, wcod ond
pools, floodploills, CI1:J J, ... Jging ~Foil ~ites. For
ooplicotion sites connac'6d by a wut"l ,y~I""II, i.e.,
storm droiM or carch bosirs, all of thtt wuleIJl<_,lding
sil~~ in the ~y~tem .hould be treuteu tu lIluxilli"e lhe
eHiciency 01 the 'r::atmcnl program.

Wp.lhllark
'----"

"",,",.ar< .~o_.a1

s:t.....-+-J. II...., I' 5 ito.

zoooc..... A ,v.h::'" 1-""'''''01 e",,,,,
1\.1100). '.R e.-Ic<>dod ~..:l.d:lri'l"t't o-.d ZOfCON
aro '... ,....~ ~C1C.''',...' oj ~............ N:>,,~k>nOl

..,...d.;, ,I .. II' ...
x.-~-,~ ?flo""
So<t-";b• .g I•
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Altaaid· Pellets
MOSILUITO GROWTH REGUlATOR

A GRANUI AR PRODUCT TO PR[VENT ADULT MOSQUITO EMERGI:.NCI:.

KEEP OUT OF REACH OF CHILDREN

CAUTION

DIRECTIONS FOR USE
It i'S a viokllion of Fc:lcro Low te 1)';(: this product in a
rramer InC01Slstert with its label ng.

INTRODUCTION
ALTOSl:>" Pe lets release ALTOSIO" lr~e~t ::;,uwllI
R"gl.l.."or IllS they ero::le. The pel elS :>revent the
emergence cr odult s;ondlnq water mosqu tocs,
Including hncp:1eIeS, CL'/EX, CuI/seta, CoquilleWc'la,
>l1I.1 ,\'!"""m,,'t ~pp.. as well as i':dult~ :JI Ihe
Ilo::ldwtlter mosquit::lcs, such os Aedes on::
P~~opOo1aspp. 'ro" reated site!;.

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS

AND DOMESTIC ANIMALS
CAUTION

ENVIROMENTAL HA.ZARDS
Thl' fTr:f1I~' i.~ lo~if. to I'lquatic dipteran (mos~uitoes)

e"ld chironomid (midge) lor'/oe, Using it ,1'1 :l monner
othor then that doscrlbed by the Isbel cculd result in
harm to <I{JI.,atk' dil~'''"I'. n., ,.;1 um,flrrrllillH WillP.I
whef1 dispo,ing 01 "n,ate or ecuipme-t washwcters.

25-5,0

25·50

5.0·100

::>.0-10.0

APPLICATION SITES I\ND RATES
MOSQUITO HABITAT RAIT5 (lb/Acre)

Flooct.oIete<' slles
Pastl,l"es, meadows Il~f;!!'jt:! <,Is
frP::!h....'lller swemps Ilr'ld rrersh~.

50 t OI1d lidol mor:;ncs, Ca:tlJ11
rrarsh35. wo:xllan:l pO::!li. nOOd·
pl"'ilh til~.<,ltlt:l >lIIHil,i,,1
weter·hoiding conlOiners

[), edging spoil ~ile~. WilSIe
treatment end .ottllng POndS, ditChes
and other rranmad81 oeprasslClr1s

Pormanenl wotor SIlOS
Ornamental ~onClS aM founta ns,
liin pones, cellall mBrsl1~, watel
hytlcinth bed~. flooded Cf}'l:IS.
lr'onsforrr,cr voults, ob3ndorcd
S.....111TT1 ng 1=00lS, COllSl.ructlon and
.)(h.... ",,,,,',,,,,,riP. nf':jT'I!5"lic::m.
troeh:)lcs, o:hor odficio W3tef

holding co""talroas

Storm d"3ms, catc' l:l3s ns, rca""lce
dllChes, CElSSl=ooIs, SEptic larks. o"ilste
...-,rtIong [If'nrt.I. '1<'I{Jetl'l'ion<hoked
phosphlle PIts

GFN FRA [)IRrCTIONS

AUCSID Pe leIS release effectille k."~'s of AUGS 0
Inseci Gro...1h Regulelor 'or ~p 1::1 30 Ctl)'5 urder
f)'PICO ClMrOl1mcrrcOl COl'"dIlJOl1$. Trwlrncnl ~,:: b:l
continued lhrough Ihe last broce of the seaso"1.
T,,~""'P.t1 1ft '1r.tl oon:inue 10 develop flOro-a I)' 10 the:
p-Ptli su:ge vJhefe tt-ey cic. NOI[; lhi; Inscct !J'::l~'ot,

re9Ulator has no at'eci on noSqLilOOs which hall;'!
rea~llll~ IMII,,,11. ;'ib,_ ">IV'" IlliOl ... In'fllwen:.

4.25%
9:= 75%

10:.00%-,.
ACnvr INGRED (NT:
(5) MethOp-crC (CAS ;65733-16-6) .
OTHER Ir"GI\EDlENTS:

H'!\ Kcg No. 27211-'1"'3
EPA EST. NO 39S78·TX·'
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lJw tower ram wh8fl _tet is shalow, vegBtiltion
lind/or pollt.l!<lfJ .re minImal and mosqu~.o pop­
lMtiom _ row. Use l'illher nIleI wI'Ien _ is deep

(~2 I\J. W1geLallon end/ll'" polMion lire high: lind
fMiClUl:lI popNlKm we fl;gIl.

APPlICATION METHODS
Apply AI.TOSIO Pe!1fb up to 15 days prior to llDodinll.
or 81 any Uge 01 larval d!MlIllpmerl. aIleo' lIoodk:g,
or in polrmllnenl _let" site. fixed wing aircraft Of
helicoplen equipped with 9'8f1UIlW spnl8dars capeble
of applying reM1lrom 2.5 to 10.0 Ib/acre "'lI.y I:le
used to 1Ipp/y ALTOSIO Pelels. The ~1etI may alse be
lIpplied using 9f0l.W'ld equipment which wHI IlCIlI<lYO
good e~erI cover&g' lit thtl above r"I..... ALTOSlO
Pellllts mey be epplilld to Ill'tificial cOfll<linerl. 5Irl1 8S
lIres lind cllICh basi"" etc,

Do tlDt c:cnam-nate water, food, or teed by!llaagl! or
d:.pa.aJ.

$lORAG<
Sb-e clo5ed COf1t8jnet'S of AUOSIO P&:llltli In u cool.., ......
P{SOClOE DISPOSAL
'WrIstes resu!mg trom thll use at this prodllQ may be
disposed at Cl"I site or aI an 8ppl'01/'1K1 WIISla <!isposal
feeny.

CONTAlNlR DlSPOSAL
Triple rinse lor eqo.oNlIler'lJ. Then ofl"er for recycling or
reconditioning. o-r pUnCllIrll end dispose af in a
ulnitllry landfill. or if lIUowed by 'tale end local
lI.-:horities. trj burnll'lQ. If bumad, SUI)' OUt a smoke.

WARRANTY AND CONDITIONS OF SALE___ ,,_ ,-", .. _,._,"'11 .---_....._' ..-.. ""' _-"--_.....__.._ _-,
AlwllYS read the label before using II'is~.

For II'IornIaIion call ,·8CX}Z48-7763 or vlsiI c....- web
sile: _.nlasld.com.

-­~_U~

_O.A__tc_
IUtISIa"_A[J~__~_ ZQIOO"'_
...........--._--.,-~ -,­_.
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Altosid" Liquid Larvicide
CONCENTRATE

PREVENTS EMERGENCE OF ADULT FLOODWATER MOSQUITOES

EPA Reg No. 2724-446

Formuloticn contains 1.72 Ib/gal (205.2 g/I) active
ingredie,t

KEEP OUT OF REACH OF CHILDREN

CAUTION
SEE ADDITIONAl PRECAlJilONARY STATEMENTS

Bccaulc of tnc uniqLc rrodc of action of A.L.L.'~,

3ucc"."lul u'" r"''1,,'r'''' frIm licrity with ~pecial
te:hiques re::>mmended lor aPFlication timing and
trootment evolvolion, See Guide to Prodvd AppliCation
or consult lac;]1 Mosquito Abaiemen' A£ency.

DIRECTIONS FOR USE
I~ is 0 vickl"01 of Fede"ol LClW to use th', prod'Jct in 0

manner 'rca1si~-cnt '...·iTh its labelirg.

CHEMIGATION
Refllf to ~uppillmentol lobelins \Ir·tililld "Guide 10
Product Application~ lor U&O direcTions lor
chemigotier Dc nol apply thi, preduc- through any
irr ga~on !ys~m unles! lhe IL'ppleme-nt:l1 labeling on
chllmigotion is 101lowlKl.

RECOMMENDED APPLICATIONS
INTRODUCTION
A.l.l. r""c5! be orr i.,rl tn ?nd. 3ro1, nr iTh Inrvol
in,tOl~ ef Hoadwate- ma'qL, toe3 10 prevenr o::lult
emergence. T-ealed lor'.ae continue norr1al
oovel"pm\l"1 to llie pUl-'ul .Iusa ""h\lle IIo\lY dia. Tioi •
in~ecl grcwlh regvkJlcr ho~ no w1lw when applied to
pupae or od"lt mo~quitoas. A.L.L. h", t,,,lIi~i<1n1 lield
life to be efFecil'e at recar"\mendec -a'e, ·.... hen
applied to Iorvo sloger. under varying Field condition•.
h" lu,d,af infcrmutan, H,e Gvide to Produ~t

Applicarion.

MIXING AND HANDUNG INSTRUCTIONS
1. SHAKE WELL BfFORE USING_ A.L.L moy le~orot\l

on ~t:lnding and mUlt be Thorcugrly agitCTed prior
Ta dilUTion.

'L Do !lot 'nil< ..... i·11 oil; u... LI ..un "'lvi~",,,"1.

3 Partially lill 'rrn\l tnnk ..... Th wnT"r, thM O<ld the
recamm",~ded orrount of A.L.L., asitote and
cemplstll filing Mild agitation during apFlicolior I,
de,ir\Jl.>I~.

4. Spray solution !hould be used within 45 hours;
alwo}'. eg 'atll OOforll ipraying.

20,0%
80,0%

100,0'1"hlol.

ACTIVE INGREDIENT;
1~)-"'khQprere'
OTHER INGREDIENTS;

ENVIRONMENTAL HAZARDS
Th's prod~cT Il la:<:ic to oqvotic dr'1000n Using It in a
mQnncr olhcr then ThoT eescribe b)' Ihe label eould
re3ult in hnrrr tn C'l"Cl~C dip-emn. Do rM ~nnTclminnl"

water when disposing of "i1!:!le ar equipment
wo\hwoteri.

• CAS 1# 65733-16-6

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS

CAUnON
Cau~,es mcccrolc cyc if-italian. Ava;d contact with
.,yes nr c.loTh'nrJ. "Vc,\h IhorCLghly with ~oap a1d
waTer of-er "and inn P-clnr>Jecl or Fr"''1,,,,n+y
repeced .k,n conlacl may caue allergic reaction! in
•ame individval•.
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METHODS OF APPLICATION
AERLAL
U~.. rh .. riKommende: amounl :::f A~.L lis'ed ~elow h
Sl.ff cieni ~Ie. 10 1,iiYll l.u·nplete cO\ierOEe ene-hall to
5 gollan~ or 'pray ,alutior per acre i, u,uolly
~ti,fodary. Do not o,::p y wnen weather concil O'U

f:lvOf drifT from or90~ IrVoted.

(;HOUND
DeTerm ne rhe :Iveroge spr:::y volulle used pEr acre by
iooividuol o~klr, ord/al ,pecific equipment. Mix
A.L.l. in Inc a,::proprlo!c volume of woter 10 give the
mIG po- oera recomme"lCled below.

APPLICATION RAll
Apply JA I::: I /I 01: of A.L.L. per acre (55 to 73
"'1l1"ocrme) in water os d recled.

APPLICATION SITES
PASTUR[S
A.L.L. may be appllec aftor ooch f1ooein~ wi·houl
removol at gr02ing li'.'1w:ck.

RICE
A.L.l. rnJ5t co applied to 2nd, 3rd, ondl:::r 4th inTer
bn'oe of nl<_,uik*.s 1000nd in ,ice. uS.JOUy within 4
doy~ after Rood ng. A,L.L trea'ment may be repeated
wi'h eoch Hooding.

INTIRMmENTLY ROODiO NONCROP AREAS
A.l.L. may be applied as d reeled obo"e wren
Hooding mey re!>u I in Ibudwu ..r mo~quilo holel-.
Typic:::1 ~lle~ indLlde: lre~h""'a'er ~WO"flj» :::nd ma,.,he"
~olt mors!-cs, woodland pools on~ maocow',
d'ecg ng spoil sit~. droirage orelU. wo~1e Ir!ll]~nt

and !oetllirg pond" d tche' and :Jlher nO'u-ol end
monmede deprC$$ian,.

CROP ARrAS
A.l.l. "flO)' be CPill.od to rrllgotEld croplands after
ll00din~ t::: control rn05qU 10 emEtfgencs. Examples or
~uch ~iles we' Vi'''''VOllb, ,iUl fillkh line udirog wild
ri;;e), date p:::lm crc~ord,. fruit ::lIld rut orch:)rd~. an~
berry lie ds and bo!;" Irri~atod posture~ may be
treatee of'e" eoe!- lIoodirg wilhuut fl.", ll:'""",r:! of
liy~tock.

IXNS[ VEGElATION OR CANOPV AR[AS
''''pply :)n A.LL so"ld Il"lxtJfC us.rg ~andafC grorulcn
dl,paual eqLipne't. For detaIled preparot on
ill)Iru::lioru, re'er 10 Guide to Produtt Application.

STORAGE AND DISPOSAL
Do not corTemiro:re water, Io;:d or feed by 'klrage or
di,poso.

STORAGC
Store In cool p o~ a~ from all-or pc~hc d9S, foed,
ard feed In c:::lse :::f leol::oge or spill, s:;a( lp with
MJnd 0' o'lOtl-er a~rbert mater a

PESTICIDE DISPOSAL
'NoslE~ fe~ulting Irem the u)e of tni~ product nay :::e
di,po~ed 01 on ~itc 01 at an approved .....as·o dlspo~al

facility.

CONTI\INER DISPOSAL
Triple rime or equivalent. Then offer 10. recycl'ng or
recandi'ioning Of punctlJre and di,po,e of in 0

,aritary landfill, :::r inei'lCratl:::n. or If allowed by slate
ard local aJthorities, by bJrning. If burned. ,tal' out of
smoke.
~...I_ ...-.-.y,_,,_""""__,"'_"".. ,..."""o""b_",,"'0:l>oi ..".. ...~_01 ..... tl, ... ""i .......,gtl ... _"'...
..o_GId_"ll,"~-....",b""""_,

fo, info'motion c::JH l-BOO-24B·7763

AIwO)" read the Iobel befo'e us ng Ihl:! plOd,,:!.

Wellmark
~

......................"..".
:>doo.~.;.,.;,U.SA

~O,Io. 'I>'cInark Io d"'d !!rond
...u ..,AlJOSII:J- tq.;d ;M c.......y".. GfId
ZO(c~ ..... rto<!.....,ob dWdt->Gd< _,....",,01.
~ooo \'YUI""""".K 1NT:'~~ncNAl.
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Altasid~XR.G

AN EXTENDED RESIDUAL GRANULAR PRODUCT TO PREVENT
ADULT MOSQUITO EMERGENCE

KEEP OUT OF RI:.ACH OF CHILDREN

CAUTION

PRECAU IIONI\RY STATEMENTS
IIAZARDS 10 HUMANS

I\ND DOMESTIC ANIMAlS
CAUIION

A~'oid contoct with $kin cr ll)'{Is. CUe to the size and
I'Jhn!~I~~It<~suf ,he granule. use protect ve eyewcor
and c ott"lng to minimize e)(pos ..-t~ dui"U lc>fldillg
crd hondlinq.

ACTIVE INGREDENT:
IS)-Methoprene (CAS ;6"'733·15·6) .
OTHER INGR[[J~NIS: .......•..

T_.

EPA Reg No. 2724-451

EP/I Est. No :.! I<!4·rX·l

1.!i~i

98-5'",(
l00.O'!l:

DIRECTIONS FOR USE
It i$ a vicl3tlCn of Federal 12w 10 l-SE' Ihls 3"0ClUCt In P.

II anne- in:omi~with Its Iflbelinq.

GENI:.HAL DIRECTIONS
ALTOSl[)B' )ffi·G rele;;l:;C~ c'foctili€ le'Ja S ot .A.LlOS!:)­
InSec! !J1[)wlh -egul<'ltor fer up 1021 d£Jys after
applica:lon, Applications shoul" hp. r.ontilluetl
throughout the entire sen so,", 10 mamtam ade-quate
conrrol. Tn~tt!l.llCltvae continue to de\IElop norma Iy Ie
the pupa staga w"ere :hey die.

RrJary ClIle! 'lKOO"'l\'i-l!; .l!iwlIft equ pp~ with g-(J-uJor
;preaclers ca:>eble <j apptying raTe'" N~ t.ek7N lI"a)'
be U5ed IC cppy AJ..TUSIU XIot·G. Ground ecul::lrlle..
wtlk:h wi adtil!ve e'o"en coverage at these rtIles /ray
also be used. Apply ALTOS f) XR-G unilulIlllJ i'1I'd
repeet appliClltion as necessary.

NOTE
ALlOSID inSecl growth regulator hes no efleCl on
rn"";'Jitoe~ .... IHen have reo.:hed tt"e puxl or adu.
S'.3g2 pnor 10 uealment

FIRST AID
In C3SE 01 con:act, lmmedl31ely (llJ<o;h eJe~ tY ,t n
v/lh plerly of woter. Gel mcd col .Jt:cnlion if
irrllallo'1 pPNiSiS.

ENVIRONMCNTAl HAZARDS
Tlli:> p-oduct is toxic to aquatic diptercn (mo~quitoc5)

end Ctl ronomlr1 (mlr1l:Jes) U)iIIV it it- a IT1lIrner oth~

lh,:Jn :hal :X:-$Cr bad by tt-e label COUICl result In tlarm to
aquatic dlpteron (mOSQuiloes) ond :;t"ircnomid
(mieJges) 00 rlOI N'lnt'Inma:e Vldtel ",hen d ~ing :I
nnS31C or eqJiprnent 'NastrA'ater5

APFLICATION T1MF
"'Pr1Y A -OSLO XR-G <II <1111 ;&,;:;ge r:i I¥"...~ lllOXluito
ccv'::lopment. Granl-Ies may De applied prior rn
flooding (I.e.• wpre-hlltch" lY wpre f1o::xn in a-9,);; \VoCh
f\oo(\ IMP.rmlnent'i. III ~l,.ll areas. one appl clllio,", of
AliOSIO XR-G can p-evenc a(\tJ~ mo~lllliln e"TleryellL:e
frorr 5~~era Sli::sequcnt IIxx:Hrgs. Tho actual Cinglh of
rontrol uelJelld~ on the du-alion lind frequency of
food ng events
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APPLICATION RATES
Aedes. Anopheles. and PsorophOFlI spp.: Apply
AlTOSID XR-G at 5·10 Iblaa-e 15.6·11.2 kghla). Culex.
Cutiseta. CcquilMf.fjd~, 800 MIlT1SOni8 spp.: Apply
AUOSlD no at 10·20 Ib/acre (11.2·22.4 k~/h8).

Wrthn these rlll'lQe5, use tower rates VIIherl WBlef" is
sh8110w «2 feel (60 em)) 8nd YegelCltion 8nd/or
polMion aM minimal. Use higher rates tMten wa!eJ is
doep (:l!;2 foet (60 em)] end vegetation and/or
pollution ara tleo¥}'.

APPLICATION SITES
NON-eROP AR£AS
AlTOSID XR-G lNIy be applied 8S difeaecl 8boYe 10
temporllry and permanent siles which suppon
mosq.r.o larval dew!k>pnler(.. Exernples of SI.Ch 'iles
Illdwe: snow pools. sal and tidal ma~ freshwiltef
swarrps and mai1hes (caaall. I1ld cedar, wh.1e maP'e
marshes), woodland poolS and meadows. a-edgirtg
spoil siles. drainage areas. dilches. wastewater
veatmert facilities. livestock runoff Lagoons. r8lenlion
ponds, harvaS!Eld limber stacks, swalas, storm water
drainage areDS. sewers, catch basins, tree holes,
weu!r-holding receptacles le.g., tires, urns, "ower
pots. cans, and other co/llfli~), and o'l'et Mt....al
and mamlaoe~

""" AREASAlTOSlO XR-G may be applied as directed llbove to
temporary and permanllnl sitn which support
~iIo IlltVal dnelopment. Eumple:5 01 ~h si:es
Include: irrigated croplands, pasl....es. rangeland,
'Ilneyard5, rice t1e1d5 (cJornestic and wild), elM! plI!m,
Citrus, fruil, nUl on::h8rds. berry fields and bogs.

NOTE
Application of AJ..TOSlD XR-G to si~ subj~ 10 wae­
flow or e.change will diminish the product's
eIfecIi¥eness and Tr.ay require hip itpplic:ation rates
encI/or more'req.>ert applications.

STORAGE AND DISPOSAL
Do no! conamimlte water. Jood. Of feed oy stl:lf<Jge Of

disposal.

STORAGE
Skre dosed OOfUineB of AlTOSlD XR-G In a cool~
""",.

PESOCtOE DISPOSAl
Wnstes r~iog from the use of this prodIJcl may be
disposed of on sile or alan approved waste disposal
facility. '

CONTAINER DISPOSAl
Complelely amply bag into application equipmenl.
Then dispose cI emply bag in a sanilary l8fdili Of by
Incinerallon. or If allowed by state and local
au;IlQrtties. by bu'T!ing. It tuned, ,"y 0lI d smoke.

WARRANTY AND CONDfTIONS OF SAlE----_.._----_..._..-,.-_ ...._ - ..-.._-_ ..,----"--_ ~.,--

Always read lha label before l,I'Sing this product.

For informatiOn c!l1I1·S0Q.248·7763 or vls~ our web
ste: www.!I~osld.com.

- .............___U.s.A.

z....... ... .

AolIOSID" _ Go_ ~,AUO$IO"DG ..... l()I!CON"'
_~_"'_ol_-""-'

2C. 24·023 C2\lO(l wEl1M"'~ INTEIlNATIONAI -.=_.Il
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2~ Physic:OlI and cttQ~1 ~1a.zaJ'l:ls

Dlki1e<:I or 1l,::Illuled V91t-DEIao 1Ml; o.ln 00llSE Oo.-rOEKIn I
lEU ~ proltnglld oonlaol willi 1\ urnmum spnw system
compon!lfllto. nm!ll! spray 9)'!11&nl with rIAn!)' of al!lilJJ _lIIr
a'1er USIl. Care chould be laken to prev&nt contact "N1II1
a1umirrum fUrcratl Bur1'!:\Cell. structural components orin
control s,;s:eJTl:l. In r:;a~ 01 oonlool, (nsoil t~oroughty II.KIl
plCflIj' 01 ',w:er, Ins~eo~ alllminum £lIrorltl cClmpcnerts
'Bgularly tCir~ 01 corrosion.

BIOloglr:nllRrvit:1I111
AqlJl!OUS SuspensIon

~ivel~it:n:

&tcI!JlJ, ~~~!I:lbsptcles Is,,:(),"&is. 1200 IMn,lionlllTOllf~

L'n'tr,; 11T\J1 per mg (E,pm.ent 10 4.S4 bll()tl lTU pet fjOI'.or-
1.2;9 blUM lTU l)(jr ItIW) • • •• • . • •• •• • .•.••.. 12'llt
Irert~"* ..aB..mII
TotII! . .. . . . .... l00.~

INUl::ll:

, ,ij S:lIllIm~ml (J/ Pmr.linnl TltJulJllllril
2,0 Pn'llClIIuti<llif'lry $l.altm,nts:

2.1H~ to Hllrr~"ls (and Domer.toAnimii s)
2.2 PhySiiC:a1 "lid C'WI"IiePI Hg~(lllb

30 fliMr.lInn'l "or IJM
3. t C"emigo:li~n

.. II !'.tnnlge lind Dlllpoeal
60 GfolRi and Aerial AppI~tlon
6.0 i\ppiClltion Directlo.,s
7.0 Cblm'llalJ()tl

7 I R1co-Flood (B,y.Jnj COOm gltilJll
a.o Sl1'IllI Q1SJ'1~tv 0 ~:lon Ra:os
8.0 NolIce to User

3.n IlJRF-CnONS FOR USE

It i) Q lo'iolQri:YI d FGClllral 13v1 10 lIW ttii proe~ in 6
'OOlYI&f~ I'«.fl lt$ IlIbebng. 00 flO! llRlly c -e,' Y
:I) fit iNti drtnkinil '"€·a! ,--'JIll", Q \llirl!\il~~ Wctliil--Do not apply Nf'Jitl ",...alttet lXlflCiliCfll f.~"Jf ddt Ir~

llW.t.~ ""eM. 0' not apply 10 me:al e pal....tOO obis""".
3ueh a, alltOO1Cbles. ali :;pulijlrU rrli:lY Ol;Q.r. "$p(1y is
dlJPQ£iled Ofl Il'lQ\j1k: pai'lWd sUffIces, ...asil iMr'tediital)'
",1:h S~ l;ttl wI,lCir 10~~no

ChQllllgallon

DCl 001 apply U11~ pr'QduC1 thl'Olllllt I,ny 1',e I:A h~llt!on
S\,'Slr.m rlr1lrM labeling' 011, chamiliJ/l1ioll ~ lollol'N\!l(l

STORAGE AND DISPOSAL ~
n., not cor.tlVTlln3Ul" ",,,,ttlr,. JoOd., 01 rood by ~;Clrage or
tfIspoS4l. ..'

$TOAACE: Stani·ln"o o0oi ~-AIl. F i'~'-,1O'C)], drypla::e.

PE51)CIOE DISPOSAL: Wm;l;J:-l:i rWlAlilllil f~ ~se oflhis
prod.Jd~ tle clspG,f:d of on :(Ie or 1I'lIn IIr1'~\W5I'
cI!lJXllIII! 13ct1ty.
CQNTAINER DISPOSAL; Tri;.ol" f1Ili9 (Cf ltQlMliIrll) Th9n
pcrltlu... anC lbpc9f! m In ,II II'lllblq illndf;l. 01 by

• Indoowiion U1, i 1d'w."Sd by .1;;.;11 lind Ioc8l IIUtnOntl-. by
tullrng. If bl;fI'III'!l'I. ~1r'J :lU d !lITICI1Ie 00 rmt nt.JU
oonllIlrcr.

•••

LiB! Nu. 5605
EPA Reg. No.7304!l038
EPA Esl. No. 337U2-1A-ou1

--,

KEEP OUT OF REACH Of" CHII.OREN

CAUTION

For MEDICAL arK! TRANSPORT Emls:gencleSl ONLY
Call 24 Hours A O:.y 1-977-3115-9819~ For All Ott:lcr

InlorlTl:l{i(>n CIlI11-80o-3:;i3·g5Q7.

1.0 STATErAENT OF PRACnCAL TlUAn.~ENT

II In Eve-~~ Fkl!lh \Ioith plenty· 01 watllf:. Get medlaIl
3.llonton If $ip cf I'1ita1Jon pen:lsts.
If on Skin: \YilIlh d)()u~~ wilto p"d)' ..; _p and
....'lIter. Get m!lClcalettentlol\. S9'IS 0' Inm::ion~

2.0

2.1 HAZARD TO HLAtANS lAND DOMESTIC AHIUAlSI
CAUTION
H.u::Jros to Humllns

H;umfu If &D90rtle!l tnrough bin. <':Rll!ll!S rrollurlllll tl~1I

Intla:Jon. AviIId oonloot wilh s~ln, Ili)'eS. Of olo~. \"lull
ltlllrO\.?ll)' .....tn sc.ap WId wiltEr II1Il'r Illlndling. I1€rnc......
conlemlneted ~Cllh~ Dod wash oonlarrWllrtect oIollllrlg
lItllurll rlillBIl,

.s.u OROUND AND AI!RIAL APPUl";AT10N

VectllEl.llC '2A~ rTllIl'tit lIpplled (n ,~nv~"IIi1)M1 ~roIn':I (lr
aerial aPJllloatlClrr ~qlJipmonl with qUllntltioG of I'<lItli:r
3l11t~nl ~ j::ro'lide 'jn~fl)rm C()lICroq~ 01 lhcl targe~ erol).
TM F1mr"ml III .....lIllir m'lIlJ11d p9r acre win depend on
woathllr. 5Pfiil\' Ilqvi~r1"nl, !.l1(\ mOllqJito h~bltill

d1araotoMIIeft, On r1'1t rT'1lI11'101'e V6dllBAc: 12AS th,n taro
be uood In .. 72-t.ouJ I'enod.
For J'1'IO!t 9'0un::t IIp!llyng. IlflPl\lln !i·HIIl !J<Illons per &;"11
liS r.g hllnd-pu11l- ",.rb!asl, rrif;t blO'~r. Gtt. spray
eqIJipmefll.

ror lIer el epi'!lrllllo,\ Vrx:IoBIIl: 12ASm~ be .:l~~i:IJ!lItnef
oo:illll\IIJ Ol IliMlld .,,~ \yu.-. For I6lOllIleO IltlplCHliortfI,
I.i»lv 0.23 to ::'_0 r'/u./'$ of \Iec:08e<- 12AS lh",~h ILwcl

. "Alg or holbopter allUQfl: equlppod wlth !trler oor'IYeflIIor.el
boom end I'IOZZiO~ {)( lOtaty .!!lITlId~

F", dIUed .:I.~llbiltiOll.1l1hc milo lanil Of p'lnll hopper ....iItl
the dwlred ql.lill"tlly Of _ler Slltr1 1'1" fM{1hllni'lR1 ur
ll';dralJlo agitation 10 provide m!Xk:,alo "''OIIlaiion belof5
adding the VceloBac iV.S. VeotoBJo 12M !:tY.perY.ls
t'AIll1ily In wulw ilnri will tillly sllsilonded (lVI!f IIOfTTIAI
l.opN~a~on F4~ Orlo!rt '..-Jrn'lolllt1n mNf he ncoesslIr\, if
1'1c ~roy mbM~ ros saIlor ~evernl hours or lon<;l~r. AVOiD
CO~INUOl.lS AGITATION OF" n-lF' 8PAAY 'AI:<TURE
DURING SPRAYING.

CXJNTiNUED
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FI!MG and fbsh $pray Itql,llprrlent tnoroll!:!1'I)' r/ll~ each
mo.
FOI' blockfl'/ aerial Q~pl~,tions. VootoBaa lZAS tan be
llf'PIilld urdlluWd viOl li~wcJ wn(j Of heliCOpler I!ircralt
tlqulppl!ld wltn althlH conv'''1llcnl!ll tleam ~nI'1 rm771ll
syslems or open pipes. RatE' of <IppllC<'ltlon will ~
uOO:tllllill1id l;y U,* $ll'Um ditchn.rgc: OM \t'I~ rcq~lrod

smoun: 01 VootoBIl¢ 12A$ nl!QMgary 10 mantaln a 06·26
Will o[)OC9fIlrIl!ior. for \iecto&o 1:!AB in tM ~tr~llm weltr.
Vecb~ 12A:i eM ~ n... Arflllml I1Iluled 'Nth skn~1ar

spfllV eqUipment 00 flO( mb: moro \lQCtoe.:.c 1~N3 than
can bt \IMId in;,. 7f!. how parlod.

6.0 APPUCATlON DIRECTIONS

00 /lot ;:~ply wtlan ""n:I 51)1'<1 fa,~'trf C\rltt be'~ th~ 111M
of treatment

SuggllBtltd Rille Rar'lQ~·

IfCM,ultn HIIb1tl11 y':~

(Such ~. /he Io(;owino
f1/UfflP1E's):
Irrii;lition ditche5, r:;lllcside O.~5 • 1 ~'lioc:l'T)

d tooa" llood water, st<ll'"dnc
IXlnd". woodlan~ pools,
gnaw melt pools, pas~L'rIl8,

c:atoh basll5. storm water
r"U;1tion areas, 1ic:BJ '1I&tllr,

,<ill marshes ancI Ii:.e ~ds.

In lIddl:kln, $l8nd'nQ -.er conlJillrlng mosqJllo 18''''''9, In
neldS gfOYting erup!> dum as: A1filla, "monCs. MOeIDQIA.
e~rI'l, cetlon, dales. gr'P" peacl'lM. ~1V1 ....1I~llrl!l, rtW!If be
ll'ooJ9d at !he loc::nllTiencled ratl!5.

V/tlen ep~'ng th'.s prodl.:ct IQ tlll'lding 'IJlI.lBr lXlI"Itll nrng
~uto Ia-vae '1 neld& gO'tol1ng~ It.> not ~PI'J tt.15
pl'OOllot ~ a WHf Ihal. ,o'iIll.U'ltilct \IIIOl'k~l'$ or 0lMr l'$"StIM.
oit!';::r cirectly or ~ughdrtt Only ~rotected hE.rder!- mil)'
be In my illilil wrin;" eppbtion.

Polh.r.cd l'tialEr 1 • 2 pISJecre
isucn 1l1l1iY'l'1H;.l" IIllJU01lll...rima! YIiI!ltllaQO<lfll).

7.1

CHEUIQAll()f,'

,A,ppI'/lhltl pooouct Ihrough flood' lb'''') iniga.r.CJ'l3)'1l1On'l3
Oc oot ap;:ly lhis prooue( ""',ovgh!ln'" nItlO'lrlW!'! Of Irrl!)BDcn
s~Slem.

Crop IIiJury, hil:k (II 8f!@c!ivenll88, or ll&gill pesticdll
rc~!(JU06 In Ul9 crop can r6&U11 Irol11 nonun~tllrm rII~!~tJJlIcn

of lro:ll~ed water.

If )'OIJ h:lVC any qu@stlons aboU1 cal oration, 'jOU sOOJld
oorltid $loiJ4,r ExkIn~ion &IJVi~ ap.cial Sl$, c~'.lpmenl

ma,utac:tu",s or oitler O!lXpert!
A person knOl.vl~'" II nI Ihls:: CMrrlgat'on il}'Sl8m <and
responlliiJ1e br bI ~1'II~co.(If U'lGQ. tho sup~n;lslo" allIte
f~i)te person. slid srlul 1Irll ~t.,.n Ocw'l lind l'IWlIki
neoeM!loJ)' acJustrrcrrt:; c;-.:;ukll'l~ 1'000 alise.

RICE·FLooD (BASIN) CHFlIGATION
SyQ9'TlS IJIin;j a gr_ty flow f)eSlic:<I. ~p!ln~~g :r;sm-n
rYal$l m"~lI:r Jte pe:lli:1de Inlo trI! \IIIlUer At 1M M1d of Ihe
!IlIId and downItrI£I'Tl cl a tr:fd'Olulic di3COl'TtitU:y such 8lI II
drop $f.rUel;ur$ til 'l'tSlr M~ to decretl:JCl porenllll [or WIller
5OU~ CJOIItSM)l'IlI.tlO' trom bBck1Iow. 1'1'.:1101 jm c;IoPl.

VAdOSsC 12A~ l!l 'I1etered or rtrirrR<1lrll:l rico I ooo....-utlilr III
appllO.:ltlorl statioru. pMhlon~d elt tile polm of InlTOductlon
(lei"!!!' Gut) of ....~lOIlnto llllc/1 rlco flllld or pili" TwO) 10 trvlMl
p~lt5 01 'o'ectoBlIO 12AS art dlluled In WQ\(.lr t~ a. llrla) vohJJT141
C11 s allillM:\ "'11 J:flt.ta·j sc,lutiorl III c:orllalnr::<:lln a !> (/!l.11on
r.m.[!l'ner and mll,t1'\Kl .... <Ji~p<ilrwd inlc tM i"'IQttior'l ""mr
Lsll'Ig a oonctartt /low d9Vk;(; allh9 ,..l, ct eo rr'li rw mlnll~

Inttoduclion of me sctutloo shoUld tlegln oM'et 1/3 ~o 112 of
;ttc pon 0' f del Is otlY8IVd wilh lklodwator. nel~ r.rI the
soIU1il;n 8 kl ~n~nu81¢.f t ~erlod a' llPp'oonalely 04 11'l
I".ctl~ FIoortoriaIer depth ihould not ucHd ~ U-~ 2 lneh<r$ to
P1~nt CXOC6sM1 ciI'Jtion 01 V$doUae 12AS w~, r.ould
resiJt III reduced lar.tal Illi.
Ag !Cl!on II 1101. (eq~ d"ring !he period In wnrcn tho
VDl:ll.6:tc.: 12A5 8OIutioo ia being dispel"e<!.
I\pjiJcolcn 01 V9tt0Bac 12AS hto rte~ llooj'lA\l:Or Is not
pormillw u~itlll ill p«lIUu(iz.:l_ter 1I,d pe5ll~ 11Je<1ton
syrJlt"l1

SELLER MAKES NO WAF.RANrf. EXPAESS OR
IMPLIED, OF ur:ncHANTA6IUiY, FITNESS OR
OTHERWISE OO,'lJCERNIHG USE OF 11-1IS PRODUCT
OTHER Tl-lAN AS INDICATED ON Ttl~ LAaEL. USEn
AS~lJr..tE~ AI.L RISKS OF USE, STOAA<3E OH
HANDLING NOT IN STFHCT ACCORDANCE WII H
ACCOMPf\NYING DIF:ECTION~.

NOTICE TO USER

~

a....
0.16
0.32
a.M

"'-JWA
O,ll!

''"''.8<
""

SMAll QUANTITY DtLUTICIN AATf.~

GllllonD Sprlly Solution/Aero
(Ounot!(; N...,"v.~ ~r Gallen of ~pr.y)

VectoS>10 12AS
Rete In PInts

""-""'"
0.25 (04 at)
0..5 (U o;oj
1.0 (1Boz',
2.0 (32 01)

8,'

8,'
·llllA hlunor rale mnga ill pulullju _Iar ilr)(J ,mvl't I4lI4 3rd
0I1d Mrly 4th Inf-tar latYOIe pr'dOll'i,,"'le, IYIIlIIf1l1l1n
~oplllOl:QnS are hlg", waler Is heavily poULJted, f1ndJor
ElIQllllllre aDumlal'll.

Sugilc~tC'd Rate R:ange·

~lock1!ie&.llabitat VlN:toBllC 1~
S:'eamll
""asm ....-skl('. r"'PPn} rer u.~· 25 r'I1(IlI/tIIr
I liinli.. 'JlPQ5I.oT$ tmo
8"Mm .... MR"· ("'flPm; l(ll 0.Q5· 2.5 mJ:l,~.r

H, "*,U·e.ll Qlt.:KlSlJfQ time
-lJilfI h1g'ilf ra:- ~1OI1l ""'Wll~ conlalM hl{tl
concenlmll~,et organic rret.ai, aIgilil. or lSene.
"'lUatc veg:statlon.

··DIKhIr;t8 I!I 8 pn'X:lplll fllt:lflf rtAt9rml'l~cr<r)' til Btl.
Use highs' rata or IrCfOM& w1U'TIe> by wlIlllI d1J1lon h
low dlsduu9'" rM!~ llr lltrenms ur<lcr bw voll.'rre
(drought) oondMtoM.

_,BIOSCIEIIICES_
~ .. " ...,...
·fT ~_~W'!I'II...,.,.......... _ • _"'---'
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..
4.0 APPLICATION DIRECTIONS

Biological Larllicide
Granules

ACTIVe INGRCDICNT:
lJaClII!Js thl.','1'l9Iens'-s. subsoecies israe/ens/s.
Irternatlonal Toxl: Units (II U) j:er!T9
I=ql.lvalen: to 0,091 bi li<Jr ITU per j:OJIW)
INERT INGREDIENTS ..
TOTAL.

EPA RtiJ. Nu. 730401-1 C
EP,' Eli!. Nc. 337li2-IA-OOI

INDEX~

1 0 S:ateme1t ci PrEC: cal Pea1nent
2.0 Di'Cdi<1rs tit IJ!',r.
3.0 S·orDge and Dispoaal
4 C Ap;llica~on Directions
5.C N::>bce 10 User

.... '),2°"
~

100.0%

Vect:)6a: G Is an Insecticide for use against mosquho
lar\'ae.

M_osquilo_es Habitat S.Y9g~stedRange Rale'
(Such as the /:)II-:)w,ng
examples):

Irr!l:la1ic.n ditches roacside :2 5 - 10 IDS / £cre
d lcnes, f!oed watef. stMding
ponds, woodland pools,
snow l1ell po:)ls, paslues,

ca:ch basins. s:orm watar
r£llenlicn i11€aS, tidal Willer,
lialt rllClrd'es arid rit:u lit;k;s

tn adcliti<Jr slancing waleI' GOlllainirg Illosqullo larJae
in fields gfO,... irg a lalfa, a IlllJfKJS. aSpBrllguS. COIil.
ectoll, cates, l;;r",pes, peaches "'nd wa!ruts Illay b8
Ir8aled al the recolllillende::lrates.

Use 10-20 Its./ acre ,... han lale Sr"d and early 41h Inslar
tarvae ple::lomirale. moSClll:O poJ;ulal'o~s are ~igh,

waler is tliO/avil,' polluled (se',o,age lagool1s. an 1ll",1
vICl~I" la>JU(;ns:l. i1llu:m a \jOle Bre "lJullllClnl

Ap~ly unifor11!y by aerial or grcund cor·,enticnal
eqJipment.
A 7 te- H day interv::l1 belw8E/1l applicalicns sho'Jld D8
elll:J (f,'e::!.

KEEP OUT OF REACH OF CHILDREN
CAUTION

For MEDICAL and TRANSPORT Emcrgcm:ics ONLY
Calf 24 Hours A Day 1-877·315·9819. For All Other

Information Call 1-800-323-9597.

1.0 STATEMENT OF PRACTICAL TREATh'ENT

If in EVes: Flulih tJytJ~ ,... illl plell!y uf WOller. Gel flIedil."
dll(Jlllion if irrl:dliofl ~ersilils.

2.0 DIRECTIONS FOR USE

It IS a VIOlation o1l-ederal Law Ie Jse Ihis prodl.et i1 a
manner irllXlrsis!ent wilh its laooling. Do no: apply
clraclly 10 Irealed. ti1ished ::lrinking waleI' reservoirs
c,r dnn~ nJ water recep13.c1es.

3.0 STORAGE AND DISPOSAL

Do Ilut ~lJflt<Wli'ldle pobLlu water, focu or ful.'u by
s!t;rdgc or U Gp::>sdL

Storage~ Stcre in a co0l, dry place,

Peslicide DislXIsal: Wdsl()~ rusulti'lg fru'n lise :Jf
thi~ prodllct may Or) dh:JO!',r.c of on ~itp. :Jf rJ1 an
Dpp""OVf!f1 ',1,I(S'e rli~.pos:ll '[lci ity,

Container DispOsal: C:Jlllplelely e'npty :Jag into
applicat o~ equipmer:, The1 dispOSE! of emply bag in a
sanitary landfi I or ty rlcinerat'Ol, or, if allowed by State
aile local auUloriUet;. b\' LlJrnil\j. If wl'led. stay ::Jut '::JI
sr!lukc

5.0 NOTICE TO USER

SELLER MAKES NOWAARANTY. EX;lRESS OR IMPUED,
OF MERCHANTABILITY. FITI~ESS OR OTf-'",RWISE
CONCFRNING THF USF OF THiS PROl1UCT OTHFR
THAN AS I'lJDICATED ON THE LABEL USER ASSUMES
A_L RISKS OF USE, STORACE OR HA.ND_ING r,OT IN
STnICT ACCORDA.NCE WITH ACCOMPANYlr,G
DIRECTIONS.
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VecloBacw WOG
BlotOglCRI LArvicide

ACTIVE: INGREDIENT:
BlJcilfll.~ ttmrlng/rmr;/:;, subsp. iSfa6lufl/;l"<i fermenlatkm ,,,lids
!lrl(1 $(l~tlIC3 ,. ,.. , "., 37A°'"
IJ\FRT INt:;n~UII:NTS.. .. ...•: , ~
TOTAL ,.•. , , ". 100.0%
(pot~rcy; 3OC10 11lt~()~,J1 tox c units (ITU) pur my]
EqJ\lalP.nt tQ 1.2€ tII·1on 1\Jlh

Aa .a ';l~{;-ral pmc.aut:on ,,.'C/(l 8I\Xlf;fid lJ potenIia'ly
h91 c:.lI1cenlrf.lions of living 1'IlCrotliai orOOJcts SliCt as
thlc, 01 mlxerll06CErf: g1d applicators not i1 ~osW
CAM or airaaft must w:n':l clJstfmI~t liltering Il!spilll­
tor meEting I\IOSH 31M\'far'l1\'" allP.:r.t N-96, R-{)fi, or
P-95

ENVlRONME.I'JTAL HAZARDS

Do ncl apJ:~ (iireelly to lrea~~ fini!lt1ed drinkina \wllp.r
reseMirs or drin~jnG 'AlIier recepl.l1CIe~ wtJe-n water i3
inlerded for hlJrrlan CQniurrptlon.

3.0 DIRECTlONS FOR U5!! .. _...._._--
II is a violation of Federal law to U!e 1~~':1 prcduet In c
mann8r inconsislenl with ils label r!;'.

3.1 Chcmiglltiorl
Do not appl'{ 11":15 prOdUr.t lnrough My l}"p1!l of irr.aelion
t:)'!lI:cm.

KEEP alIT OF REACH OF CIIILORE.N
CAUTlON

For w:..OJ~l"and TRANSPORT E:I\'"IP-rgp.nt:it!,!~Q.M.LY
Call 24 tfours A Dav 1·877-315-9819. For All Other.

Information Call 1-alJO,.323-9597..
1.0 ST"TEM~TOFPRACTICAL TREAtMENT

InOOSed: ner"lGVe Vl';llm to !f'(\3fl sir. If'n"c1t brt;.1ihing, gI.o
.lIrtillcjal respiratkr, (l~~BbIy mouth-to-mouth. Gel
me"lcal allenti :m.
If in EVe!>: Fl,,"ih~s ""lth $nty 0' waler. C&II a phfst­
::Ian II Irritation pcr.Jisls.

2.0 PFlECAlHlOIltARY STATEMENTS

2..1 HAZARDS TO HUrAANS AND DOMESTtc ANIMALS
CALl1lON

Hannft.~ if ifIhaled. A""OI"~ msl. Rer'Ila.'@ con­
ta,nill.ted doIhinl;l and """1lSh belore 1l"tJSe.. caUS<eS
modfiata aye Mta-ttr. A"JCicI ec.,lae: with eyes 01
ck:ttmg. Wuh thoI~· with SOiIP an.1 ...taler iit'.er
han::liug.

IHDI!X:
1.0 St£.llll1"l!fII el Pr.w'Jc.:lI Treaimltnl
2.0 PrecAL1ionar)/ S'a1cmcnls

2.1 Hazards to HurnS1l!l finn Dcmas~ AnInals
2.2 ErvimrmentaJ Ilazard,

3.0 0 rections Jo( USfi
3.1 C'lamll;<'illon

40 StOrr."9 eno~I
5.0 ,1Io.pplieal on DnK::tio~s

6.0 $1Tl211 Oulfllir,. Oi 1.1ion Rate.!!
7.0 GrouncI and A'rial AO:l'icaLo,

7.1 Aenal App~cati01
8.0 N::Itloo to Ussr

4.0 STORAGE AND DISPOSAL

n., nnl aYIlamlnate wmer, food, or reed by s:orege Of
Ci$~l.

Storage; ~:o.-e I"J cool rsa-S6"F (15·3Q"C;1, dr)' place

Pes1Iclcfc OI:;pO:JDI: We.steel reoullln\l from the Vie
oITM'" pmc:Ld f"'<rj be :fspa5Od cl on sle ~ at fOr'

~i:I ....aSl8 di!poMIlAr:ilily.

ContaJ1er' OlsPOssl: ":'r1ple "'58 (or KUiYalenlJ
Then punct..L~ <In;Jd~ of In 8 sanl'.ary 18idl1l, or
by IriCfiCt31bn, or, II' alo.t.sd b.,. Iil<lle and Ioc~

1lUIhotIl~, ty bUrnrlg. If burned, stay out oj smakll.

5.0 APPUCATION DIRECTIONS

Do'net apply y.tlen w1,d s.oe.d !a\'OU drift beyOM 1M
;lrc'l 01 tru"l·l1tllll.

MosgU'to Hll.bitAI Suaarmtl'd Rotc Range'
(~UCn ,1$ ffl~ foliowfng
eXilmpJes):

Irrigatlcl1 dtlohc~, ro;:d:;k.Io 1.7S -7.0 oz/aCfe
dHches, IIood WAIN, !:t1nd~g (SO • 200 !j;oua)
peels. W(l(l(l1Md pool~, ~now (125·500 glOO)
mell pool~. pastures, N'l.tr.h
basins. ~torm w<1ler re'enlinn
areas, tidal Y:Aler, SlIlt m<1tsh8!
and Lee fields.

In add ilion, Sla'llfntO walel (Junm ring rTlD6q.Jito larvae,
n1ie1li'1 gl"D'-.olong aops such as: ,A1faIla, a'rrctl'Jl;,

aEpIf'9!)U3, com. c:onon. jjatu, Grepell. peachas ard
~nuts, I""oli)! be lrfl.1!I1ed RlIM rcoonvncndIXI rates.

'"Vhen appIyi1g" pro:lU(;1 to sliincng wa:er oonllm­
"Ill mciQUito la-vu In ileitis g"OWi'lg crops, ::l:l no:
apply !hi:;; :JrOdoot II II Y/uy t~ \Nil ccrlad w,)l1(er5 or
a:her peq,'J11l, either dlreellV or through <tilL Orly pro­
~C1CC hendlern!MY be in ttc arna during apJ:lica~icn.

P:>lIcted 'Natar 7.0 - 14.0 az!oore
(such LS sewt.ge Ial)OOr'l$, (200 - 400 g:ll.creJ
animal waste !&goons) (05- 1.0 I<Q.-TtI)

LIsl No. 60215
I:PA Reg. No. 73049-~
EPA ~l. No. 33752-1"-001
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- • Useh~r nr.~ raroga 11'1 pollUte1 water and when IIllc
:.Jrd.and eali)' 41' Irl!'i:or lnrvoc predomin3le, lI'1OsqJilo
~u1at!ons 3rc hlgll, watsr Is hQavily poIll.ll\ld. and!or
a1gawi are llbur'lCllnL

6.0 SMAU QUANTITY DILUTION RATES

Gllllnn.'t ~prllY Mixture/Acre
(OunCf!!t Needed pcr Gnllon 01 Spmy)

VcetoBac WOO

7.1 AERIAL APPLICATION

AIoO~dnQ spray dirl allhQ applicaUon site is:he respon­
siblDI)' oI11w lpp~cator. The inter&CtOIl ot m'lny P.ql.ip­
ment·!'>nrk,·"'Alnel·rel8leo factors 6eterminc the poten·
tiRl lor J'lPray drift. The appliCiltOr ano' In", growe' are
r€eportitlo lor ccnsiderln, IlJI uf tllf;!st:! lactors when
making dr;Cisionll.

Rinse and ftu6h sprc;:y lat,'Vi~llIltflt Iht>rOughly follo....'ing
QooM usa,

176
::'.5
7
'L

Rates In

'"HlO
200
4lIl

final concentnllion,
ounces/gallon spr.ay

10 (;<j'lA 2!5 GiIJIA 5(1 ~'JA.

0.115 0-07 0 Q.t
6.35 0.1'" O.Il"
0.1 0.£8 0.14
1.4 0.565 0.28

'.0 NOTICE TO USER

SEUEH MAKES NO WAPRANTY. EXPRESS OR
IMPLIED OF MERC-iANTABIUTY F TNESS OR OTH­
ER\Y1SE CONCERN NG USE OF 11-115 PROUUt: I
an-tER THAN AS INDICATED ON 11-IC ......BLL USER
ASSL~'ES A.LL HIG:<.s OF USE, STOA".GE OR "'AN,
DU"K3 NOT:N STR!CT AGCORQAfIK;E WITH ACCOtJ·
PANYING DlRECTtONS.

7.0 GROUND AND AERIAL APPUCAno~~

VectoBac WOG may bo appRed usiJ19 t::lnvantioral
ground or ::lorial appDcatioll tlquipmfnlt with quantities of
water sulliciflflt tc provide unltorm coverage 01 tho target
area For application. Ilrst SCld the VcctoBao WOG to
·//F.tp.r to prodOO8 a Ilno:.l ~pray mixture,

T!'Ie tIImClurn 01 water w II ceponc on weather. spray
equipmerr.. l:lI1U 'flosQuiID habitat characterlsliC5. For
appl!Ullon, flJ the mix tank Of plane hopper with .tIP.
d'" rid qUCJ1litf 01 water. Start the mechanical or
mil"".' tlolhltlon to provide~ clrculntlon 01
WM!!r before adding the VC(J[oBac "lOG. Backp;,icll
and oomprosood .lir spr.J.Y"n way ~ agr.atecl by Wk­
ing after adding VectoBac WOO to l"e .tlte- If! ttle
sprayer. VedD8ac WO(l suspends readily in W81!!{ and
"'" I Slay slIspendee O""Elf n:l-mal appllcatlcn p6r1oda,
Br1nf rl'lClrcula1io1~ be nece!sary if the S;lfiiY mixtJre
has wi fur w.oentJ !lOOf' cr longer Do not mil, m."t'!
VilUOBaC WOO than Gall be used ill II 048 Mtlf periOd.
AVOID CONTlf~tJOlJS AGiTATIO~ OF THE SPRAY
MIXTURE OURII\G SPRAYING.

For ground Gpm'jing, apply 1,75-11 oz)acrs (50-400
g,lacro: 123·geS go'!';:l) 01 VootoBacWOG in 5-100 gallons
of water per :lera (47,950 ~tl"Slhal USing nand-pvmp.
aift::tast, mtsl blO'A'ef, or othet" spray l;!lllJip-p.nt.

FOI IUfliHI applicallor, oppty 1.7~ - 14 onset@ (50-4:)0
gr'aett'; 12:3-900~) ~'Vee-oBtlCWDG in 0.25-10 gal­
l:lns cl wIDer per ocro 12..4 9.5 li&ern,'ha) thlou;,Jh r xlt'd
....T1~ or heloopta- a rcfiIIlt equilJpOld wilh ei1rw corveo­
liCO<tl lIoom and nozzle '.,stem er roI!l'Y ttem.!8J"!1 to
pc":)'AdJ l.Iliform CO'Atra,e ot l"le target area.

"'....nITB'OSCIEMCES_
~,...... , ..
fill'" IJ""~""'''''UDl......L..f,L_ -1II1-JlJ.lIIII"
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3.0 DIRECTIONS FOR USE

w.tsr l!odIn::
ill.nl and flWIff".-d;I iq~"IItC ailG$ ad\ 5-20 WIIlCJUo"'

!IlII lalUS, por.d!. ~. :;.en=. 5 an<l B7eam6

D:>nna.nt Rce ""'lob:
~nded-"" n <k>!TrWnt ra: lields. 5-2(: tMlc:re••
(For epp1.~:i«I «I/y del rg lhe' l:'lttr\llll
bt:t""--cn I'aIvcc.l and proolr.l!lQn CII ttl;l
!k'I~"" the nl!l1 er(lp~T'!l cojdll.)

V'~Ul TlrO£'
rl'tl !1od<p;'ed r ::hll'lpS,I01dntl(l, 20-a0 1llhc~11
recycl r, Piai'll', ~ ~o" 0I1w ~il'I~ar &il~,

(1) ,ij.Z 1tJ$/1CW ~.Il

11 For thE' conlrel DI masqullo larvae llpeclu' In
lI11l1eu"urllVc:rop 31tes whllrll rnOll"lul~ breedlu~ IIWUrl:

lI.bitel': ROllo Rnl9'

RIc! pUlUrM.'hfIy itaim, oM;:.'1a'da, S-''D '1nI"",,,,"
cMru' ~-. ~,?:'d c""!'"

Apply uri'ormlj' !J;' terial Of~ g1<ll#lCi «lU~Il'err.
;app~ Q!l r>tcded alter 1--4 YMU.

•~.~ .,:ec._ •..-'1~ IlyVetst. CG.-
~.... F.-..rolWJlll~

A~ • ...,...,'::ll ~b,":Jf

A-..~.._ ".",~ ~_,:lo""

A_""""s-'~ .A_"",~

A~'~~ ,II~Ql;.fId:t-,M;'iIIM

C'4lf:,"""",,~

"II... lllQrier '1!o:U (10 10 20 Ib!.'KI"!) l'> a1H! ..til" _oed
'"lllC:lMI oartl..:.llli n«'lillOOl):. or 'n hal;[\llIli l1l'II'l'IIl gO", -r", ~, ~'lM

OUI!'IloaCCl'4l',

~.O STtlRAUf A,.., IHSf'OSA.l

Do rc: conl!llT'Olle 'Io'lJIEr, Iool:l 0/1 rQOtll1f tib~ Or" litpoetl
Do not C?ntilJT*1..11~ w;l,t~f '~18" >I'!{lMin!l n" r.l\lrpmellt
vI3llhlVIIIM&

P1I1011~luli SllH;lIl": Slur", ,n .. 1:00I, dJl plee~. I
1'1l1011tldlt OlwpulHll: W~~t .. ~ ri'lIlting from 11<" u~ 01 thl~

r""rlI~ I"tny IJc di~poo':j c,I 00 &l16 or ttt an a~p'o"l"d W!lBt~

dl~ul1aclit".

CC!n'""M.r Oillposul: Complll'.Ul." \lllll.... llll.~ ...~ appli::atiM I
lIOQuipm... TNn di~ptr1e 01 cmp:v b:Jg In iI Slinlll;.ryI~] or
by1Clrtf"allan, or II alJcwed ~ ~!.le!l'd mal aU!lloritio& by
~Jrrw.g. II DIi'TtfCl. Gtay <:yt of $I1'lOtA

'.::1 APPUCAT1QN D'F1I!Cl'1ONS

MO~'COnfBQl

L fu o:u'Ittel of~ ItIri'ee ~. h ttC' lo"~.......-
~ RIllf!RMI~

\'Y¥kI""'ltr:
Sewago effIJIK'I1, OO\v~~ la;jXlnS,
oxldallan peru. r.c;fjod~ ....nat
'...~~~ lI\(]Mr"~, lmpm,fclld ~IIW!1lM

1I~~QCI~'lId fAltllnlll!rd lIe{letRtJlI
prooo~GII'Ig

atormw;ltorflJt'('I(rl~!lA !';yMAn'l1l.:
StllfTl 811'_11, calch ~88ns, dflllnagf!
di"J:hl;lll, rU\\IIlIlllll, dulu"IM'lIfl: snP&llt

"'"""[,IlIrlntllCollatzlll Armlll:
~1lI "'afSl':U, I"'U!ng~Rl'UIlORIAll

U~I NIl. 5722

KJ:!:P OCT nI' IHiACH OF CHILDfl~

CAUTION
for MEDICAL an'lRAN!PQRT EI1ergenties.am
~II Z4 HllJrs A Day t·017·~15-9819. Fw All

O:htt lllfol'lnaticm cell HlRl1-:iz:l-!l:i!ll.

2..:! Er:vlronmtnl1l1 H=nb

00 noI oootIrninate water "t'61 cIs~ of oqu~8M
"''ll~trM;l\(;r! or rIrIlI'c.a

Blologil'l.l'll L.al'""c,do
GmnulE.''5

Valent BloSelences Corporotlon

It la II violation c:' Fodlllllt IG~I ICi ~se \his pr«lU<:: In il mannEr
Ino:lMls:e'lt wlt'llb lutdlny,

INDEX:
1.0 Gt"t~m"nt nl f'rnl:llcnl Tr&81men\
~,O f'l'6CllU~O'\ll1'Y $tQteme~ta

2,' Haz.ro to Hu:'M~ (tnd D:l~tlJ Anmnts)
2,2 EI)~"l\)rment,;1 H.u;lr~

$,0 0 roJ:lcn& br Uoo
4,0 SlGrI;ll: Me Di9pMDI
0,0 APP~lof1 D~~5

6 0 Notk;o t:> u~,u

1.0 STATE~'ENT OF PflACTICAL TREATMENT

EPA A'!I. No 7.)l;H9-ro
EPI\ E!', Ua. :£162..[,>,.001

ACTIVE INGREDIENT'
Bacillus~cw~-e I-lU!l!l, _tn~ 'Illchn.c81 f\:III,da'
(!70 B5ITUfmg) ••• _,., , 7.S"'_
11l;!ERT INGREDIENTS ,.,.,..... .. 9i-S'lli 'aM
TOTAL ,.,., " " 100.0% wi..,

PoIGocy:Thi5pn~~m (;0 ~m ~''''!J:'' {L~ BfIlon
.,ITIW>.
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-1.0 Ncrnce:TO USER

SB..1..ER t.W\iS NO WAAANflY. 8<PAESS OR 1t.flt.ED.
OF lroERCHANTMUTY, FITNESS OR OTHI!RWISE
GOHCEfVoIING 1l'fE USE Of ll1I5 PRXlUCT aJ'li!R 1l'IAN
M INOIC.(I"EO ON THE. l.ABB- usa:l A6lJ.JMEa Au.. RtSkS
OF USE, 8TOflAGi OR ~DUNG NOT IN STRICT
N::CCJRtW.ICEWt1H ACCOM"NMNG D1RECT1ONS.

~BIOSr;:.IIO{CU~

V a7a lEGUIOlCliY WAY
lIE1ERTVVlW,tl~ • DOO-S23-\lI\l7
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APPUC"TlON NOTES

MONOMOLECULAR SURFACE AI:M-fOR CONTROt OF IMMATURE MOSQUITOES AND MIDGES

....ACTIVE INGREDIENT

CAUTION
ICEEP OUT Of THE REACH Of CHILDREN
I'ItST AlD TREATMENT
If ON SIaIt "ol/alh ,.,lh~(lI ~;ft: ~I.;:.er l&'lld<.1ll:-liooifid&lr,
~...q...
lI'lNETU: -etlwlI'I;:EIy'd'l(;lrQ;. La"-'XIif~-"-l,1;:tDdt'.do::

PRECAUTIONARY STATEMENTS
HAZARDS TO I«JMA1C5 AND DOMESTIC ANIMAlS
CAl1TIl)N: N;(iJ w;-t.;t w.lI, lU .ep :JIdolNl;, W,s.­
"-"11100 \oI;l:~ Jtj'J ~JlI.

OIRECTIONS FOR USE

STORAGE AND DISPOSAL
00 uOTcorr"""'~TEWATER, =COJ UtI l...u; I\'" ~IfJllK.[rJ;tOlm::.lStJ..
PESTIODf. STQAAGE: ::>J IIU. ~;rw SlCnge OIUlnas 10 I\Ill. K1I!l~
....itl, m;/r~rrOlY~ llon;:t lII."", ~_ .... IOIrt:e<e.
PE511ODE~ ·,lIa""'~""tIcm~_O(JI2;pr.olu;.l_lo:

1U;:OHdd oosJeco: lII. ..- orP""Qj 'IIIk <I!p..'rllo1dJ'l •
CONtAlKEJI OISPOSAL:: Triple ,;'*,.lI"-,, :!lie: ::r re::ocilII Jl"~
l)·plII:lIft-'d.!ro5ea.·ma~1W! ... ~,ltcr~~ITJ __ ........>11 p.udt>r-t1e5. •

APPLICATION DIRECTIONS NOTICE

MOSQUITO HABITAT

............. ~....~ ... oc:~el"l':"'" ""' .. ,,..ox'......·'... r........ ,h ....._t.... '.,
__ ~<",,,-.'" 1lrG.Ie: -.:<

• llr< 1::..." tt=~ t< _1_eI#1,--f><'" """.

:H!'Iim
agrosolutions

...... .".

"""'''''''''­~ lSIt ....-u&lE
0'lCNUJL 0tl6lll-wn.......
K~ EuEIIGEIK1' _

"""'",-

F""", .,oj b",d;bh W"Iftl I
~nm~ ro:JWe~11 m.:~ PCfl!>.ItJ:l:lll'OIll:IA'" ,c.~nli", &
<!;\cll!iQn b,}lks. Il»ds,do: di:dl:S jf'!.'''''_ ('$, n,ir1\ (\1't11·''.'I.
p.."'o/;j).e"""':tI COIllJilCIS r='Wif;. U':l,Wl<:<l.;r~Wld$,1I'OOCWld
poc~. tidal ~Ic:!, CI~

POtmt:d w:aICS

£um;JJe~i:"dA--..IlIfrnm.L"""w...... rft'.... l.le-"'Qr;.
s=pIk c1Rc.'~~

MIDGE HABITAT
fl'esbwMer

E::!."l'1es ,·d.er p;xld:l a~d IMn

02·0,5 pUo.......lft
J _ 5 lit..-..4Ma..,..

0'» - 1.0 ",_1_......
).5_101-"~

O.S ...lIo"llxn!
51i~1'@
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,lll£4!lY ,., us£ Sl'o\T..ri"C Pw.flHMJ'O 10K tFffi:Tr"T ••':1' T1oIlij/,or,.;' ('NCllJO'Mi U'lGNfJl'I<QSI'HA 'F
Jl£I6TA'f~SPf(QV.1lXX (aI11'f1:.w:;. NClU/fn.w;. N(;; etA'% n"fftYflPiJ
ro II! '_1£0 I,1r 1iC$Q'),ro .lArnk-VT ilIS1JI'ICn ~r. W"AII'i tTfltLlIl$ A.'fD ~'1:ril rr.N'¥Ct /'(t;.

~. oN ~,-.o 1:QI,7I7.lII'liOQ>..lVS
J.lIIo.TA'A! ~~ b'7:/1JO ..';HJHg>·IRO~J(I~b'FI ,~J6 rt'.)~ PrPrIt';tIll 8<fTOIiI[l{

r.;It Af'-:A. NC f-fl!JUf:; UHOJIi!N

ACTIVE lr:GREOf£NTS:
• lI1eV'ethnn
• "l'iperor1'J1 &ltcridl Tcd1ric:a1
IN[RTlt.(,REDIHHSI .

........ 414'"
12A2'A

..!.:l.ll!..
100.lXl%

'C'Vl·.~ ''''"''''' '1:;0, m3l. 1Jl> I.: ci; art;; oj-, l.a. (ot)~~"
··~u,.~I'nl1< ~.(l<'" W"'~tllle~"I¥~fA'"""I') .~l.....-d un "tl.tfd •..,...r<h
'e:"\~ nll'e:roeum:i!t Ulfl

PRECI,JCICN ',l CONSU~AlDO~;Si .."".<1 'OJ 10.'. inll",. .,., '$,' "'l~ pmllJrl" 1\,0118 OJJe 18 etlq.Jet~ Ie hcyJ
,.h expl ,od~ arnpiArT.-nl.
fTC THE U>ER: 1I f\ilJ wo. 0; fud Engli$h, ;lo rot u>e ·_li. f"'O'I' .•' "rot, t!>l! libel ra; been fulll elCpla nc.d
lOpuJ

EPt..I\£G 1\0 43Z·716 EFAEST.tJO.

KEFP om or REACH OF CHllORE~

CAUTION
FIRST AID

r SoI'~lW-J\':P;~. J 1ll;t:1 or ... mild cal at<ll1tio.... Clu 'II. n.b;-."",ni:ing. 00 no! ' ..... /tI'ITlWl' 11)
"l'IO\lh :0 n LnC~ Ilt' lo:ln -.ad~L Ih" f"0l;t COIUim ~~; p::lJtku"l ~"CJ'1~

.'\5p rl~01 rnJ be 1 11<.1":1
If ONSK ~. W~lh .,th ':llIp lIIl~ rlenl) ~1 wnlcr. Ge: m.JdKlla:I\!l"Ucn.

S/!l'! ~irlr I'flnel for Additional
f'rcCilUliorlJr'j Statements

f~, III 00".;1 information Call 100·f ree: 1~(x)'331·21l61

III ....wuf .\fiC"", enK!r<jef"Citl or ~.lth!ll'lj ~1.·1111'tBr"",n"m tDl o' fire. cal<.In~:lI' danaged
I,",n~ 1II'(I1I1a:101 Irl/be ottolll:Kl bj ClI11Ir... 1.8oo-BI·1>i1.

N~I cooTeNTS;
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APPENDIX G Technical Advisory Board Meeting Notes 
 16 February 2005 
 

Attending:  
Greg Busacker, MN Department of Transportation, 

Chairman  
Laurence Gillette, Three Rivers Park District 
Steve Hennes, MN Pollution Control Agency 
Val Cervenka, MN Department of Agriculture 
Roger Moon, University of Minnesota 
Karen Oberhauser, University of Minnesota 
Kirk Smith, MN Department of Health 
Brian Lee, MN Department of Health 
Susan Palchick, Hennepin County Community Health 
Robert Sherman, Independent Statistician 
Terry Schreiner, US Fish and Wildlife Service 
 

Absent: 
Gary Montz, MN Department of Natural Resources 
Dave Neitzel, MN Department of Health 
Danny Tanner, US EPA 

MMCD Representatives 
 

Joe Sanzone, MMCD 
Stephen Manweiler, MMCD 
Nancy Read, MMCD 
Kirk Johnson, MMCD 
Mark E. Smith, MMCD 
Sandy Brogren, MMCD 
Diann Crane, MMCD 
Janet Jarnefeld, MMCD 
Jim Stark, MMCD 
John Walz, MMCD 
Carey LaMere, MMCD 
 
 
 
 
 

 
Meeting was called to order 12:30 PM by Chairman Greg Busacker. 
 

Public introduction of TAB members and attendees 
It was noted that the MN Department of Natural Resources representative, Gary Montz, was 
absent due to prior meeting commitments and no MN DNR representative attended this meeting. 
MN Department of Health representative Dave Neitzel was absent due to the death of his father. 
The Board gave their condolences to Dave on his loss. The MN Department of Health was 
represented by Kirk Smith and Brian Lee. US EPA representative Danny Tanner recently retired 
and a replacement has not yet been assigned to represent EPA on the MMCD TAB. 
 
Welcome and opening statements 
MMCD Director Joe Sanzone welcomed TAB members and pointed out that the Mosquito 
Control Commissioners have chosen to expand larval control, augmented by adult control, to 
reach closer to the District borders. The new larvicide strategy will be implemented in 2005 and 
will be discussed in more detail later in the meeting. 
 
The following agenda was introduced: 

2004 Season Recap (Kirk Johnson) 
Larval and Adult Surveillance (Nancy Read) 
Larvicide and Adulticide Efficacy (Stephen Manweiler) 
2005 Operational Strategy (Stephen Manweiler) 
Non-Target Research (Karen Oberhauser) 
Discussion and 2005 TAB Resolutions (Greg Busacker) 
Assignment of 2006 Chairman (MN Department of Natural Resources) 
Adjourn (Greg Busacker) 

Agenda was approved without dissent. 
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2004 Season Recap (12:40 p.m.) 
Kirk Johnson briefly reviewed the 2004 season. 

• Temperatures in July and August were colder than the 20-year mean 
• Rainfall was very high in May and June  
• Mean weekly CO2-trap catch was high throughout the District starting in late May and 

continuing through July 
• No La Crosse encephalitis cases were reported in District, and only 2 in MN 
• 6 cases of West Nile virus were reported in District residents, 34 in Minnesota  
• In 2003, Lyme disease cases were down, but still high from the 2002 peak, (latest year 

with data available, based on monitoring and tick vector surveillance) 
• The annual average black fly sweep count continued low in 2004 
• 2004 Public Opinion Survey results showed some marked changes since 2000, probably 

related to public awareness and concern about West Nile virus 
 
Kirk Smith, MDH, noted that his agency has seen an increase in tick-borne illnesses in 
Minnesota and stated they have seen over 1,000 cases of Lyme disease in 2004. 
 
Bob Sherman asked about the percentage of infected ticks in the metropolitan area and Janet 
Jarnefeld noted that testing is compromised due to the fact that the majority of ticks collected 
that would be conducive for testing are already bloodfed. She also stated that testing has not been 
performed in recent years but the infection rate had been 5-15% in very limited studies. 
 
Karen Oberhauser asked when black fly treatments were started. John Walz answered that 
experimental larvicide treatments began in 1987, operational treatments of the Mississippi River 
in 1991, and the current full program in 1995. 
 
Larry Gillette commented on the Public Survey and did not think that asking people the question 
whether they felt spraying was harmful or worth the risk was a fair question. fair. He felt the 
public was basically uninformed about the possible negative effects of the MMCD spray 
program and they do not have enough information on which to base their answers. Kirk Johnson 
responded that the question was valid as a measure of public opinion, and was not intended to be 
a scientific measure of risk. 
 
Joe Sanzone reviewed some information presented at the CDC-sponsored WNV conference held 
last week in California. He stated similar public opinion surveys were reported and showed 
similar results. The surveys were conducted in the Southwestern US and showed the public had 
90% recognition of WNV but only 30% of the people took action to protect themselves from the 
dangers of WNV. The response “taking action” here was much higher, which might reflect 
differences of regional attitudes and lifestyles but did show that information is getting to the 
public regarding the public health risks. Larry Gillette suggested the higher Minnesota response 
could be due to higher levels of nuisance mosquitoes in Minnesota. 
 
Karen Oberhauser also expressed concern over the public opinion survey question and thought 
the public might feel differently if they fully understood possible nontarget impacts on the 
environment. She also expressed concern over how MMCD would use the survey results that 
suggest that mosquito control is more important than environmental concerns, and asked how 
MMCD plans to use the data and avoid misuse. Nancy Read discussed the five different 
wordings of these questions in the survey, and pointed out that citizens’ concern about 
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environmental damage tends to decrease as their understanding about MMCD’s larviciding 
program increases. She also explained that the survey was a measure of what citizens are 
thinking, and does not determine MMCD policy or its operations. The survey is a tool to help 
MMCD better serve our citizens and understand their points of view. 
 
Kirk Johnson concluded the 2004 Season Recap by reviewing the 2004 TAB resolution: 

“The TAB encourages MMCD to continue research on all aspects of WNV, including 
biology of vectors, disease risk and options for and consequences of control, recognizing 
that only through such research will there be effective control.” 

MMCD’s research in response to this resolution was presented in the next two sections. 
 

WNV Research: Larval and adult surveillance (1:00 p.m.) 
Research done by District staff on West Nile virus vectors and their habitats was presented by 
Nancy Read.  
 
Species: Four Culex species - Culex tarsalis, Culex restuans, Culex pipiens, and Culex salinarius 
– (hereafter denoted as “4Cx”) were identified as likely vectors and chosen for intensive study in 
2004.  
 
Timing: Nancy Read said earlier studies suggest Culex larvae can be found in newly-flooded 
areas about one week after flooding.  She showed a graph relating rainfall to the percent of 
samples that contained 4Cx and hypothesized that peaks in larval 4Cx abundance preceded peaks 
in adult 4Cx abundance. 
 
Roger Moon asked if the percent of samples that contained 4Cx estimated occurrence, not 
absolute larval density, and Nancy Read confirmed it was occurrence. 
 
Susan Palchick commented that peaks for larval and adult 4Cx populations in June appeared to 
be simultaneous, and said it seemed to conflict with a hypothesis Nancy was proposing. Nancy 
Read explained that there was a five day overlap of data and that the 4Cx have a short incubation 
period. Also, you need high number of adult 4Cx to produce large number of 4Cx larvae and 
population peaks could appear concurrent. Susan also questioned the conclusion that 4Cx larval 
peak was followed by 4Cx adults in September. 
 
(1:15 p.m. – Kirk Smith, MDH left the meeting for other commitments) 
 
Larval Habitats: Nancy Read reported Cx. pipiens and Cx. restuans have been found in catch 
basins on the US East Coast, dry detention ponds in Michigan and in catch basins, containers and 
tires in Minnesota. In 2004 MMCD staff dipped over 3,000 breeding sites in one day to try to 
find 4Cx larvae, and found Cx. restuans in about 8% and Cx. tarsalis in about 2% of the wet 
sites.  Data showed that there was no clear indicator of particular sites or site types that were 
more likely to have Culex, especially Cx. tarsalis.  However, there were some habitats within 
sites that we could target to improve our collections of Culex species. 
 
Roger Moon asked if the one-day site dipping included any place that contained water, and 
Nancy Read replied artificial containers were not included. 
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Susan Palchick asked if the data were examined to search for interperson variation, as her 
experience was that dip technique can make a difference in number of larvae collected, 
especially for Cx. tarsalis. Nancy Read replied that this had not been tested in this data. Roger 
Moon and Karen Oberhauser briefly discussed statistical techniques to eliminate this “human 
effect” including accounting for different areas within sites being sampled by different people. 
Nancy Read discussed research from elsewhere suggesting that Culex may dive more often, but 
MMCD studies in 1988 were able to catch Culex by dipping.  MMCD will consider this 
discussion in developing future dipping protocol and site evaluations. 
 
Steve Hennes asked about the size of sampled sites and if the number of dips in each site was 
equivalent.  Kirk Johnson explained differences between Aedes and Culex sampling, for example 
having staff dip not only site edges but also many other subhabitats within sites. Nancy Read 
explained how habitats (e.g. vegetation types and water depths) within each site and number of 
dips varied. 
 
Joe Sanzone asked if water quality was studied in 2004 in relation to 4Cx. Nancy Read 
responded that not much water quality research was completed in 2004. 
 
Stormwater Management: Nancy Read showed the TAB information on stormwater 
management and mosquitoes that has been presented to engineering groups around the metro 
area.  
 
Susan Palchick noted that for the Cedar Lake stormwater, the original plan by the Minneapolis 
Park Board stated the wetland habitat was to remain “cattail free” but that is no longer the case. 
MMCD should review these stormwater management areas periodically to determine if these or 
any manmade structures change over time and become unintentional mosquito habitat. These 
reviews would be especially important for disease vector species. 
 
Catch Basins: Sampling from catch basins suggested that those that hold water are likely to 
serve as larval habitat sometime during the year, especially for Cx. restuans. 
Bob Sherman noted that these manmade structures would be a good place for the 150-day 
Altosid briquets. MMCD staff noted that the high cost of briquets and the lack of consistency of 
city maintenance programs (i.e. catch basin cleaning) can hinder this control strategy. 
 

• At 1:40 p.m., Chairman Busacker noted that the reports were running over the allotted 
time and Stephen Manweiler stated he would amend his presentations to get back on 
schedule. Nancy Read continued her adult sampling presentation. 

 
Adult Sampling: Of the various types of traps used by MMCD, gravid traps catch more Cx. 
restuans and have been a good source for WNV-positive mosquitoes. Last year some TAB 
members asked if the mosquitoes moved through different elevations in the canopy and therefore 
might be susceptible to ground-based spray even if a portion of the population is high in the 
canopy. An MMCD study using carbon dioxide-baited traps at different elevations and times 
showed differences in peak elevations and activity times in different species, but did not support 
the hypothesis that host-seeking Culex mosquitoes move to different elevations at different times 
of night.   
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Val Cervenka asked how gravid traps worked, and Nancy Read explained how they use water 
with rotting vegetation as bait for attracting ovipositing females. 
 
Bob Sherman asked if these presentations could be placed on the MMCD website for the public 
to review. MMCD noted that the Operational Review will be available when the final draft is 
completed. Operational Reviews from recent years are currently available on our website. 
 
Roger Moon questioned whether we could make generalizations on the mosquito’s movements 
from elevated trapping results; the study design did not actually provide data on movement 
patterns, just relative abundance. These mosquitoes eventually travel to ground level to lay eggs 
(e.g., success of gravid trapping). Roger Moon noted that MMCD would need to design a 
specific study to answer movement questions.   
 
Karen Oberhauser asked about the risk of these mosquitoes if they stay in the treetops and if this 
risk justified attempting to control these species. Kirk Johnson noted that the birds in these 
treetop areas can amplify WNV in their populations and the danger is when these birds come in 
contact with mosquitoes in lower areas. The virus can be transferred to humans or other species 
at that time. 
 
Susan Palchick stated vector mosquitoes might only be coming down to lay their eggs and this 
might affect our surveillance methods. A standard CO2-trap might be totally ineffective at 
sampling this mosquito population and we should possibly expand our gravid trap collections to 
increase our vector detection. 
 
Roger Moon stated MMCD needs more information on the daily movements and vertical 
distribution on these vector species before we can attempt to answer some of these questions. 
Roger Moon referenced some studies completed in Africa that looked at vertical distribution that 
might provide useful methodologies. 
 
Larry Gillette noted the fast spread of WNV across the country and didn’t think that it should be 
a realistic objective to try to control these high level mosquitoes to reduce disease risk. Is it a 
valid approach especially when birds fledge and move in and out of these areas quickly? Can 
spraying realistically reduce the risk and be considered as an operational approach? Where is the 
best point to attempt to control WNV? MMCD needs to identify the targeted species before 
increasing the amount of spraying especially in urban areas.  Discussion followed on the possible 
importance of Culex control early in the season to reduce risk, and plans for targeting work. 
 
Larvicide and Adulticide Efficacy (2:00 p.m.) 
Stephen Manweiler presented results of efficacy tests, including Altosid ingot briquets and 
pellets in catch basins, Vectolex (Bacillus sphaericus) in wetlands and catchbasins, and two 
natural pyrethroid adulticides. 
 
Susan Palchick asked why the ingot briquet did not have a specimen label attached to the 2004 
Operational Review. Was the XR briquet label applicable to the ingot briquet? Stephen 
Manweiler replied it used the same label as the XR briquet. 
 
Bob Sherman asked about the cost of catch basin applications. Stephen Manweiler said briquets 
cost about $2.00 per catch basin, compared to pellets at about $0.20.  
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Karen Oberhauser asked if Vectolex was mosquito specific, and Stephen Manweiler answered 
yes, similar to Bti. There was discussion whether related Diptera were affected and Roger Moon 
noted that “not all flies are bad.” 
 
Larry noted the period of control provided by the natural pyrethrin adulticides was short (one 
night), with quick rebound of mosquito populations to pretreatment levels, and asked if these 
would be useful only for “event-type” applications. Roger Moon pointed out that the duration of 
effect would be related to how big an area was treated and how quickly mosquitoes from 
surrounding areas could move in. 
 
Roger Moon was interested in the Scott County farm adulticide evaluation because he believed 
this type of application might be useful in hog farm protection. 
 
Steve Hennes asked if Agnique MMF was planned for widespread use. Stephen Manweiler 
explained it was being evaluated as a pupacide and MMCD did not intend to use it widely in 
2005. 
 
2005 Operational Strategy (2:30 p.m.) 
Stephen Manweiler presented MMCD’s plans to expand larviciding to try to control larvae of 
prime, as well as possible bridge, vector species.  Vectolex could be useful because of its longer 
period of activity compared with Bti (VectoBac). Altosid pellets could also be useful for this 
reason because they can be placed in sites before breeding occurs. 
 
Steve Hennes asked if a pre-hatch version of Vectolex is available. Stephen Manweiler answered 
“no.” 
 
Larry Gillette was impressed by the plan. He asked “what is the definition of a WNV outbreak?” 
Stephen Manweiler and Kirk Johnson replied that it involves a high infection rate of mosquitoes 
and dozens of human cases. Susan Palchick noted that there would be a statement from MDH. 
 
Nontarget Research (2:45 p.m.)  
Karen Oberhauser described her nontarget testing research using monarch butterfly larvae and 
adults placed in the path of truck-mounted ULV spray of resmethrin (Scourge).  There was 
significant mortality reported at test locations immediately downwind of the spray path. 
Mosquito mortality was much higher than monarch mortality. Leaves that were exposed in the 
immediate downwind spray path and taken directly to the lab (not exposed to open sunlight, UV) 
were related to significant larval mortality when fed to larvae the next day.   This work was 
funded by MMCD and the project was a group effort between Karen’s lab at the Univ. of MN 
and MMCD. 
Many questions remain including longevity of the toxic effect, egg exposure effect, sub-lethal 
effects on fitness (reduced mass, migratory ability, longevity, fecundity, ability to escape 
predation).  This research shows Scourge can affect exposed individuals, but has not yet 
evaluated actual exposures and potential risk to the population -- work to be undertaken in 2005. 
 
Bob Sherman asked if the insect cage offers protection (i.e., shielding effect) from the 
insecticide. Karen stated it shows some effect for monarch larvae. Stephen Manweiler noted that 
cages work well in insecticide studies as shown in controls, field studies and literature. The type 
of cages used in this research is standard for mosquito tests. 
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Roger Moon said it is important to do research on the amount of exposure occurring on a 
landscape level.  The key question is the amount of overlap of spray and actual habitat.  The 
group has proposed a GIS study of land use, milkweed habitat, and actual treatments and urged 
that money to do the study be found.  We need perspective on possible effects and compare with 
other sources of mortality. 
 
Diann Crane asked where monarchs rest overnight. What is their habitat? Karen Oberhauser 
replied that larvae are on milkweed plants and adults perch in protected places, many times on 
the undersides of leaves. 
 
General Discussion and Resolutions (3:15 p.m.) 
Bob Sherman was encouraged and pleased with the job MMCD is doing, progress made on 
making treatments effective and efficient, and in answering questions proposed by TAB last 
year. He proposed to renew the 2004 TAB resolution. 
 
Terry Schreiner said MMCD does a good job controlling mosquitoes, but expressed concerns 
about nontarget effects of adulticide program. MMCD should make sure the public knows there 
is an environmental cost of treatments. He thinks the public would be concerned. What are the 
overall effects on the food chain and the long term effects on the environment? The public needs 
to understand what they are losing. He proposed that MMCD should stop using their current 
adulticides until all effects are known.  He asked if less toxic materials are available.  Joe 
Sanzone replied that the pyrethroid adulticides used by MMCD are the most specific and least 
toxic adulticides available for mosquitoes. Alternates mainly include organophosphate 
insecticides. 
 
Steve Hennes agreed that this is an issue, and public knowledge is important; how do we 
translate this into a reasonable cost-benefit analysis?  
 
Bob Sherman asked if the nontarget risks actually are sufficient that we shouldn’t treat. He said 
we should continue to study risks first. 
 
Karen asked if benefits of treatment that only last 24 hours confer enough protection against 
WNV to justify potential nontarget effects. 
 
Terry Schreiner thought that single treatment might not do anything to protect from WNV and 
asked for any evidence that this material helps to curtail the transmission of WNV?  
 
Stephen Manweiler replied that MMCD is attempting to find the most effective use of adulticides 
as part of our Integrated Pest Management (IPM) program. There is evidence from some WNV 
epidemic areas that an IPM program has reduced transmission (e.g., Chicago, Colorado, 
Michigan).  A single adulticide treatment might reduce the transmission cycle in an area if 
completed at the right time. If you take away this one tool, it’s hard to say whether you could 
still do a “good enough” job.  Public reaction to nontarget impacts may be out of proportion to 
actual risk. Also we may be able to reduce risk to nontargets by adjusting treatments, as we did 
with loosestrife beetle release sites. 
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Karen Oberhauser stated that public reaction to WNV was also probably out of proportion and 
that WNV was not that big a risk. 
 
Terry Schreiner said that we need to provide the facts and scientific results to the public and let 
them decide on what is best for the area. These pesticides can kill mosquitoes but also kill other 
things (nontargets). What does the public want? 
 
Stephen Manweiler replied that we need to finish the science (e.g., landscape nontarget study) to 
acquire enough information. 
 
Steve Hennes said that he did not know if he has enough information to make a statement 
regarding how effective control is with adulticides, especially at reducing WNV. 
 
Roger Moon said that what Terry Schreiner has stated is the “Precautionary Principle” [that we 
should not act until we know the action will not cause environmental harm.] “On the other hand, 
other agencies are charged with protecting public health, and are expected to take action to 
prevent disease.  We are drifting off to philosophic arguments that cannot be answered here. We 
can work on pieces of the puzzle to get a better picture of what is happening. Let’s focus on 
some concrete science issues that we are interested in and try to develop some studies that can 
address those points.”   
 
Draft Resolution discussion: Roger Moon suggested starting with last year’s resolution.  Karen 
Oberhauser added “and environmental consequences” or “non-target”; Greg Busacker suggested 
including research “and communication”; Bob Sherman proposed to expand WNV to include 
other mosquito-borne diseases, discussion recommends leaving as WNV. 
 
Karen asked if WNV research in other parts of the country can be used here. Stephen Manweiler 
replied that we have used some by others, and have also used study designs. 
 
3:40 p.m. – Susan Palchick leaves before voting on resolution. 
3:41 p.m. – Final resolution is approved. 
 
RESOLUTION – “The TAB encourages MMCD to continue research and communication on 
all aspects of WNV, including biology of vectors, disease risk, and options for and 
environmental consequences of control, recognizing that only through such effort will there be 
effective control.” 
 
3:41 p. m. – Terry Schreiner leaves after voting on resolution. 
 
Larry Gillette said he would appreciate a graph showing the number (not just acres) of adulticide 
treatments (e.g., graphs pp. 39-40), if possible subdivided by primary intent of the application 
(e.g. WNV, nuisance control, event, etc.).   
 
Stephen Manweiler explained the difficulty of separating these applications but saw a possible 
way to break it down by which threshold was used to justify the application.  Kirk Johnson 
reiterated the difficulty in separating all aspects of our operations when looking at vector control 
because all species might have the ability to transmit the virus. Our operations do many different 
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tasks at the same time (e.g. remove tires or fill tree holes while surveying sites, educate the 
public when in field, etc.). 
 
Roger Moon stated that he would like to see an adulticide breakdown by LAC/WNV/annoyance, 
also public events, etc. MMCD can probably develop some themes to clarify data regarding 
adulticide treatments, staff need to think about it. He referred to a good example provided by 
Sandy Brogren regarding habitat. Also Usage, Table 3.1, could be clarified similarly, especially 
with catch basin number presentation. 
 
Larry Gillette referred to p. 36, fig. 2.7, mosquito distribution, in the draft report. More sampling 
locations are required to support the distribution shown, or we should modify the map. For 
example, in July and August Larry had minimal bugs at his house in western Hennepin County 
but the contour map showed very high mosquito populations in his area. Stephen Manweiler 
replied that we will revisit the algorithm used to create the map. 
 
Greg Busacker stated that the next chairman of the TAB will be a representative of the MN 
Department of Natural Resources, as indicated in the Chair rotation schedule. Gary Montz will 
be contacted about the appointment. 
 
Roger Moon, Val Cervenka and Karen Oberhauser all commented positively on the Operational 
Review. Members thought the document continues to improve and commented on the 
professional quality of the report. They commended MMCD on the good job and thanked staff 
for their efforts. 
 
3:50 p. m. – Meeting adjourned: motion by Val Cervenka, second by Karen Oberhauser.  
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