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Metropolitan Mosquito Control District 

Mission 

The Metropolitan Mosquito Control District's 
mission is to promote health and well being by 
protecting the public from disease and annoyance 
caused by mosquitoes, black flies, and ticksin an_ 
environmentally sensitive manner. 

Governance 

The Metropolitan Mosquito Control District, 
established in 1958, controls mosquitoes and gnats 
and monitors ticks in the metropolitan counties of 
Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, 
and Washington. The District operates under the 
eighteen-member Metropolitan Mosquito Control 
Commission (MMCC), composed of county 
commissioners from the participating counties. A 
director is responsible for the operation of the 
program and reports to the MMCC. 
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JOSEPH F. SANZONE, BCE 

Director 

Dear Reader: 

METROPOLITAN MOSQUITO CONTROL DISTRICT 
METRO COUNTIES GOVERNMENT CENTER 
2099 UNIVERSITY AVENUE WEST ■ ST. PAUL, MINNESOTA 55104-3431 
651-645-9149 ■ FAX 651-645-3246 TTY use Minnesota Relay Service 

W.J. CAESAR 

Business Admin. 

The following report is the Metropolitan Mosquito Control District's (MMCD) 2003 Operational 
Review and Plans for 2004. It outlines program operations based on the policies set forth by the 
Metropolitan Mosquito Control Corrnnission, MMCD's governing board of elected county 
comnnss1oners. 

The report has been reviewed by the Corrnnission's Technical Advisory Board (TAB). TAB's 
charge is to connnent on and make recommen1ations for improvements in the District's 
operations, on an annual basis. The·minutes and recommendations from the TAB meeting in 
February 2004 are included in this report. 

TAB's recommendations and report were accepted by the Commission at their April 2004 
meeting. The Commission approved the MMCD 2003 Operational Review and Plans for 2004 
and thanked the TAB for their work 

Please contact us if you would like additional information about the District. 

oseph F. Sanzone, BCE 
Director 

AFFIRMATIVE ACTION EMPLOYER 
@ Printed on recycled paper containing at least 15% post-consumer paper fibers 





UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

1 April, 2004 

Department of Entomology 

College of Agricultural, Food, and 
Environmental Sciences 

Commissioner Tony Bennett, Chair 
Metropolitan Mosquito Control Commission 
2099 University Avenue West 
St. Paul, MN 55104 

Dear Commissioner Bennett, 

219 Hodson Hall 
1980 Folwell Avenue 
St. Paul, MN 55108-6125 

612-624-3636 
Fax: 612-625-5299 

The Technical Advisory Board (TAB) met on February 18, 2004 to discuss MMCD 
operations in 2003 and plans for 2004. 

As you know, the TAB was originally formed to provide annual independent review of 
field control programs and to enhance inter-agency cooperation. • 

After an excellent exchange of information and questions between the TAB and MMCD 
staff, the TAB approved the following motion: 

"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." 

Sincerely, 

Roger Moon 
Professor, University of Minnesota, and 
Chair, Technical Advisory Board 

cc: J. Sanzone, S. Manweiler 
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Executive Summary 

In 2003 MMCD was challenged to meet its commitment to protect human health, while 
maintaining a high level of other services. 

West Nile virus (WNV) was first found in the District in 2002, and nearby states such as Illinois 
and Michigan had high rates of human disease. Preparations began early in 2003 should any 
increase in WNV be experienced here. As hosts of the American Mosquito Control Association 
annual meeting we were able to meet with experts from throughout North America and learn 
from their experience. Based on this and other research, we devoted a major effort to finding and 
controlling mosquitoes in stormwater catch basins, increasing surveillance of likely vector 
species and testing for virus, and testing control methods. 

The 2003 season began with high rainfall that resulted in six District-wide broods of floodwater 
mosquitoes (May - early July) and provided potential habitat for later development of Culex 
species most likely to vector WNV. Very low rainfall after July made it easier to direct resources 
to control of vector species in catch basins. In June, July and August, MMCD treated a total of 
135,978 catch basins to control vectors of WNV. Additional aggressive larvicide and adulticide 
treatments continued well into September in response to WNV. 

In cooperation with other agencies, MMCD collected dead birds in the metropolitan area to help 
detect virus circulation, and 194 of 366 birds were WNV positive. In addition, four chickens in a 
sentinel flock located in Scott County tested positive for WNV between August 25 and 
September 22. MMCD submitted 3,369 pooled mosquito samples for testing to help determine 
likely vector species. West Nile virus was detected in 15 of these mosquito pools, most of which 
were from one location in St. Louis Park. Samples testing positive included three Culex tarsalis, 
six Culex restuans, three mixed Culex pipiens/restuans, and three Culex species pools. 

The Minnesota Department of Health reported WNV activity throughout Minnesota, with 148 
human cases statewide. In the metropolitan area there were 25 cases, with only 11 determined 
by MDH to be likely exposed within the District and another 6 that may have been exposed in 
the District. The number of horse cases was greatly reduced compared to 2002, probably due to 
widespread use of the equine WNV vaccine. 

MMCD tests of elevated trap locations found that in areas with Culex mosquitoes many were 
present at heights of 25' in tree canopy; this will be examined further in 2004. Tests of larval 
controls showed Altosid® pellets (methoprene) effectively controlled Culex and other mosquitoes 
breeding in catch basins and these treatments are planned to continue in 2004. Vectolex® CG 
(Bacillus sphaericus) effectively controlled Cul ex and other mosquitoes breeding in wetlands for 
at least 12 days, and will provide another option for control of these species. 

MMCD responded to one case of La Crosse encephalitis in 2003. Two additional cases occurred 
outside of the District. Both proactively and in response to La Crosse encephalitis cases, MMCD 
collected and recycled 14,763 waste tires, inspected 1,458 properties, eliminated 1,493 
containers, and filled 507 tree holes, all of which are potential breeding sources of Ochlerotatus 
triseriatus, the vector of La Crosse encephalitis. 
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Although Eastern equine encephalitis caused 2 horse deaths in Wisconsin in 2003, no cases were 
detected in Minnesota. However, MMCD continued efforts to be prepared by surveying for 
potential larval habitats of the vector Culiseta melanura, primarily tamarack bogs. 

Control of floodwater mosquitoes (Aedes and Ochlerotatus) and cattail mosquitoes 
(Coquillettidia perturbans) continues to be a major part ofMMCD's work. Reducing these 
populations not only reduces citizen annoyance, but CDC has recommended continuing control 
of these species as possible additional vectors ofWNV. Low rainfall levels after mid-July 
resulted in an overall reduction for the year in larval controls. Adult control increased slightly 
due to high mosquito counts early in the year and local WNV response later in the year. 

MMCD continued black fly (biting gnat) control with small stream and large river treatments at 
levels similar to 2002. Adult black fly abundance was also similar to levels observed between 
1999 and 2001. A study of human response to adult black fly annoyance was continued in 2003 
with an additional 120 surveys completed. The data are currently being analyzed. 

From 2000-2002, the abundance of Ixodes scapularis, the tick vector of Lyme disease, and the 
number of human tick-borne disease cases recorded by MDH have been at higher than typical 
levels. Total 2002 I scapularis collections and the total number of sites where at least one I 
scapularis was found were the highest since surveillance began in 1990, but the overall results 
are comparable to both our 2000 and 2001 results. Preliminary 2003 tick abundance and human 
disease case data appear slightly lower than 2000- 2002. 

Human Lyme disease and ehrlichiosis 2002 statewide case totals (Lyme 867 and ehrlichiosis 
152) are the highest recorded by MDH and represent an 84% increase over 2001. Almost half 
(401) of the Lyme disease cases were contracted by metropolitan area residents; 69 of these 401 
people were thought to have contracted Lyme disease within the seven county metropolitan area. 
Two people contracted ehrlichiosis within the metropolitan area in 2002 (Anoka and Washington 
counties). MMCD continues to provide surveillance, identification and homeowner 
consultations, and public information to try to minimize the impact of these tick-borne diseases. 

MMCD staff completed digitizing of wetlands and wooded areas and updated areas previously 
digitized. Digital wetland files have been provided on request to other units of government, 
including the Ramsey Soil and Water Conservation District, City of Coon Rapids, MN DOT 
Metro Region, and MN DNR Metro Region. MMCD has also used data from the Metro GIS and 
metropolitan-area counties to determine property boundaries and ownership and to maintain 
current road information. 

In 2003 the State Legislature approved legislation that formally included western Carver County 
within the District, defined notification requirements and methodologies, and clarified language 
authorizing MMCD to enter private property for disease surveillance and control. Legislation to 
secure additional funds to fight WNV did not pass. Several new notification options were made 
available to citizens to provide easier access to information about when and where adulticide 
treatments were scheduled. Citizens continued to submit a submit number of requests for service. 
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Vector-borne Disease 

Background 

District 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 . 

Sentinel chicken flocks are used by MMCD to detect enzootic 
transmission of western equine encephalitis virus. In 2003, for 
the first time, the District's sentinel chickens were used to 
monitor for West Nile virus as well. Flocks are located at 
three sites in the District and blood is sampled weekly for 
submission to the Minnesota Department of Health (MDH) 
for antibody analysis. 

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 2004. The District will continue to 
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survey wetlands and wooded areas to inventory habitats that 
are used by this species. 

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 ofblack-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). 



2003 Mosquito-borne Disease Services 

Breeding Source Reduction 

Small water-holding containers provide developmental habitat for many mosquito species 
including Oc. triseriatus, the exotic species Ae. albopictus and Oc. japonicus, and other probable 
vectors of West Nile virus. In 2003, MMCD recycled 14,654 tires that were collected from the 
field. Since 1988 the District has recycled 403,487 tires. District staff eliminated another 1,542 
container breeding sources and filled 518 tree holes. This reduction of breeding sources occurred 
while conducting a variety of mosquito, tick, and black fly surveillance and control activities 
including the 1,458 property inspections performed by MMCD staff in 2003. 

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 2003, MMCD staff collected 2,676 aspirator samples for the purpose of monitoring Oc. 
triseriatus. The District's threshold of at least two adult Oc. triseriatus was met in 460 of these 
samples. Inspections of wooded areas and surrounding residential properties were provided as 
follow-up service when samples reached threshold. Additionally, 342 adulticide applications to 
wooded areas were prompted by collections of Oc. triseriatus in aspirator samples. 

Adult Oc. triseriatus were captured in 470 of 1,558 individual wooded areas sampled. This ratio 
is low compared to recent years (Table 1.1) and was likely an effect of dry conditions in July, 
August and September. 

Table 1.1 

Year 
1998 
1999 
2000 
2001 
2002 
2003 

Individual wooded areas sampled by aspirator and the number of those 
where Oc. triseriatus were captured 1998 - 2003. 

Total areas 
surveyed 

713 
895 

1,037 
1,222 
1,343 
1,558 

Total areas Percent of areas 
with Oc. with 

triseriatus 
343 
397 
575 
567 
573 
470 

Oc. triseriatus 
48.1 
44.4 
55.4 
46.4 
42.7 
30.2 

Avg number per 
aspirator 
sample 

Not tallied 
Not tallied 

1.94 
1.32 
1.70 
1.20 

Surveillance for Oc. triseriatus adults was initiated during the week of May 26 with the first 
specimens collected during the week of June 2. MMCD surveillance indicated an increase in Oc. 
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triseriatus adult emergence through June (Figure 1. 1 ). The season's peak rate of capture 
occurred during the week of June 23, but that week was influenced by one sample's high count. 
A second, lesser peak occurred during the week of July 21, after which the population appears to 
have declined steadily through the end of the mosquito season. This decline is also likely due to 
the dry conditions experienced during the summer. 
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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. Heights of 
bars represent one standard error. 

La Crosse Encephalitis Case Response Three cases of La Crosse encephalitis were 
reported to MDH in 2003, one of which occurred in the District. A two year-old girl from Scott 
County was diagnosed in early August. The onset of symptoms was August 8; however, the case 
was not reported to MDH until September 8. MDH promptly contacted the child's family and 
reported the case to MMCD the same day. 

Upon the initial interview with the child's parents, it was determined there were two potential 
exposure locations, the family farm and a daycare, both located within the District. MMCD 
investigations of both areas were initiated on September 9. 

In the area of the family farm, MMCD employees removed 21 tires and eliminated 26 container 
breeding sources and four tree hole breeding sources. Ten additional tree holes and one container 
were found in the area. In the area of the daycare, MMCD employees removed two tires and 
eliminated 19 container breeding sources. Of 52 breeding sources inspected for mosquitoes, only 
one contained larvae, a tree hole found in the area of the family farm. Most of the breeding 
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sources were dry due to a lengthy period without rain. The larval sample that was collected 
contained only one Oc. triseriatus larva which died prior to pupation. Consequently no 
mosquitoes were tested for the La Crosse virus from this case investigation. 

Aspirator samples for adult mosquito surveillance were collected in both areas investigated, five 
from woodlots near the family farm and four from woodlots near the daycare. None of the 
samples contained adult Oc. triseriatus specimens. 

West Nile Virus (WNV) 

Progression of WNV in North America Forty-five states documented WNV activity in 
2003. The only U.S. states not reporting WNV activity were Alaska, Hawaii, Idaho, Oregon, and 
Washington. Nationally there were 8,912 human WN illnesses and 211 fatalities reported to the 
Centers for Disease Control (CDC). Colorado, Nebraska, North Dakota, and South Dakota 
accounted for 5,828 of the cases. In addition, screening of the American blood supply detected 
WNV in 73 7 donors. West Nile illness was documented in 4,146 horses in the United States, as 
well-far fewer than the nearly 15,000 cases reported in horses in 2002, even though many 
western states experienced severe WN epidemics in 2003. Widespread use of the equine vaccine 
against WNV was probably responsible for the reduction in horse cases. 

In Canada, WNV was detected in six of the 10 provinces with the Prairie Provinces experiencing 
the greatest impact. Alberta reported 272 human WN illnesses, Manitoba 141, and Saskatchewan 
774. In Mexico, WNV was detected in 21 of 31 states as well as in the Federal District of 
Mexico. West Nile illness was reported in only six Mexican residents from three states; however, 
WN illness was reported in 2,046 horses in Mexico. 

WNV in Minnesota Minnesota recorded the first U.S. WN illness in a horse in 2003. The 
Crow Wing County horse was diagnosed on April 22. In total, there were 7 5 cases of WN illness 
in Minnesota horses from 33 counties. In 2002, the state recorded 992 horse cases from 84 
counties. Human WN cases increased in Minnesota in 2003. The state reported 148 cases in 
residents of 56 Minnesota counties. The earliest onset of a WN illness in the state was June 18. 
Over 70 percent of the Minnesota human cases had dates of onset between August 15 and 
September 15. Eighteen Minnesota blood donors from 15 counties screened positive for WNV, 
as well. Additional WNV detections in Minnesota included 433 wild birds, 59 mosquito samples, 
8 non-equine mammals, 7 sentinel horses, and 4 sentinel chickens. Identifications of the 59 
WNV positive mosquito samples were: Culex tarsalis ( 42 samples), Culex pipiens/restuans (7 
samples), Culex restuans (6 samples), Culex species (3 samples), and Aedes vexans (l sample). 

West Nile Illness in the District Twenty-five residents of the District were diagnosed with 
WN illnesses. The MDH has determined that eight of these were travel related and exposed 
outside of Minnesota. Of the remaining 17 cases, 11 were likely exposed within the District and 
six may have been exposed either inside or outside of the District. Numbers of possible or 
probable local county exposures to WNV are: Anoka-1, Carver-0, Dakota-2, Hennepin-8, 
Ramsey-4, Scott-1, and Washington-I. 
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WNV Surveillance and Prevention in the District The emergence of WNV in Minnesota 
in 2002, along with the occurrences in near-by Midwestern states, prompted several surveillance 
and response activities within the MMCD service area in 2003. MMCD concerns following 
Minnesota's first WNV transmission season included mosquito development in catch basins, all 
aspects of Culex species production and methods for surveillance and control, and the likely 
involvement by Cx. tarsalis in the bridging of WNV to humans and horses in the region. 

Plans for 2003 included documenting storm water catch basins in the seven counties serviced by 
our agency, a project initiated late in 2002. Prior to 2003, MMCD had no program for control of 
mosquito larvae in catch basins. We also continued evaluating Culex species production in many 
of the 70,000 wetlands located within the District. In addition, MMCD surveillance plans for 
WNV in mosquitoes and birds were coordinated with those of the MDH. 

Mosquitoes in catch basins The design of a mosquito larval control program in MMCD 
catch basins required an extensive catch basin mapping project that was completed in 2003. 
Many cities provided MMCD with paper or electronic maps of their storm water systems which 
were used as a base for inspections. 

Field staff inspected over 200,000 catch basins to identify those that might provide suitable 
habitat for mosquito development. The highest density of catch basins that hold water is in St. 
Paul (Figure 1.2), where many catch basins with sumps were routinely installed in an effort to 
remove sediment from storm water. In areas such as Minneapolis and many suburbs, most 
individual catch basins do not have sumps, but use other methods to clean storm water such as 
limited sumps or grit chambers. In some areas, catch basins were not designed to hold water, but 
maintenance or construction issues have led to them retaining water for sufficient time to support 
mosquito larvae. 

During the course of the mapping project, MMCD staff made larvicide applications in June, July, 
and August to approximately 37,000, 45,000, and 50,000 catch basins respectively. MMCD staff 
have now identified over 58,000 catch basins that will require future larvicide treatments. In 
addition, 263 larval samples were collected from catch basins in 2003. Table 1.2 displays the 
seasonal occurrence of Culex larvae in catch basin samples. 

Larval Culex surveillance In addition to mosquito development in catch basins, Culex 
species development in MMCD wetlands received increased attention. In 2003, MMCD staff 
conducted 5,892 wetland inspections with the intent of identifying Culex breeding habitat. Culex 
larvae were collected during 927 of the breeding site inspections (Table 1.3). From the fourth 
week of June through the end of surveillance, at least 75 percent of samples with Culex 
contained Culex territans. Cul ex restuans was the second most prevalent species collected from 
the first week of June through the last week of July. Culex tarsalis was the second most prevalent 
species collected from the first week of August through the first week of September. 

With the emergence of Cul ex tarsal is as a likely vector of West Nile virus to humans and other 
mammals, MMCD is planning to devote additional attention to the design and enhancement of 
surveillance and control programs for both larvae and adults of the species. Plans for 2004 
include intensified surveillance for Cx. tarsalis larvae and sources of larval habitat. 
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Figure 1.2 

# Water-holding Catch Basins Per Sq. l\!Ii. 
l\111\tlCD Inventory, 
October 2003 

l3utns OOlxollt 

Wet Catch Basins Found per Square :Mile 

200 t◊ 254 
100 to 199 
40 t◊ 99 
20 to 39 

1 t◊ 19 
0 (some rural areas not surveyed) 

Mttropolitan Mosquito 
Control Distrfct 

St. Paul, MN www.mmcd.org 

7 



Table 1.2 Collections of mosquito larvae from catch basins*. 
June July August September 

1 8 15 22 29 6 13 20 27 3 10 17 24 31 7 21 Total 
No. catch 

basin samples 
collected I 8 21 13 2 ,41·· +1 7 19 61 41 38 8 24 6 I 2 42 l I 263 •• 

Samples with: 
Cx. pipiens 0 0 2 0 0 2 0 2 0 12 12 3 7 2 2 27 1 72 

Cx. restuans 6 13 7 2 2 15 0 18 5 32 33 3 22 3 2 32 1 196 
Cx. tarsalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Cx. territans 0 0 4 0 0 9 5 3 0 3 4 3 3 0 0 1 0 35 
Cu/ex species 4 9 1 0 1 7 0 11 2 25 15 3 7 1 0 15 0 101 

Other species collected: Ae. cinereus, Ae. vexans, An. punctipennis, Cs. inornata, Cs. minnesotae, Ur. sapphirina 

Table 1.3 Collections of Culex species larvae from wetlands by week. 
May June July August Sept. 

18 25 1 8 15 22 29 6 13 20 27 3 10 17 24 31 7 14 I Total 
No. site I i~spections 8 33 I 286 418 142 126 81 I 110 232 86 823 I 976 713 166 1020 403 I 182 271 5892 
No. samples 
withCulex I 1 tj 24 53 18 27 14J 42 51 35 1301200 . 124 16 111 631 16 1••··1 927 
Samples with: 

Cx. pipiens 0 0 4 1 0 0 0 2 0 0 6 2 9 0 3 0 2 0 29 
Cx. restuans 0 0 16 23 8 3 2 8 8 1 25 15 8 0 7 3 2 0 129 

Cx. salinarius 0 0 0 0 0 0 0 2 1 0 1 2 3 0 3 1 1 0 14 
Cx. tarsalis 0 0 0 2 0 0 1 6 2 0 7 34 22 1 30 11 2 0 118 

Cx. territans 1 1 9 29 11 25 12 33 45 35 109 178 112 14 97 54 12 1 778 
Culex sp_ecies 0 0 1 10 2 0 2 0 3 1 15 26 9 1 11 4 2 0 87 
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Adult Culex surveillance Data from standard MMCD adult mosquito surveillance were 
examined for insight on Cu/ex species seasonality and abundance, and an estimate of population 
change over time (Chapter 2, p. 25). Observations of CO2-baited light trap captures of Cx. 
tarsalis indicated that adult populations remained relatively low in the District throughout 2003 
(Chapter 2, Fig. 2.5). Minnesota experienced a moderately severe drought from early July 
through the end of the mosquito breeding season leading to an overall attrition of available larval 
habitat. Cu/ex tarsalis tends to thrive in unusually wet years in our area. Populations in 
southwestern Minnesota were much higher, with mean counts of 10-60 per trap night (Moon and 
Bender 2003, unpublished report), compared with 1-4 in MMCD traps. Cu/ex restuans were 
caught throughout the season in CO2-baited light traps. In contrast, Culex pipiens had very low 
capture rates, increasing somewhat near the end of the year but not as much as in past years. 
Human-baited sweeps caught very few Cu/ex. 

Because of the low Cu/ex capture rates in standard MMCD surveillance, we have been testing 
additional sampling strategies. Researchers in both Massachusetts (Reiter 2002) and Michigan 
(Crisp and Knepper 2002) compared CO2 trap captures at different heights and found some 
Cu/ex species may be feeding more in the tree canopy than at ground level. If this is the case in 
Minnesota, MMCD may need to make changes in surveillance and control of these species. In 
2003 we included in our Monday night CO2 trap network five locations with pairs of traps, one 
near ground level and one in the tree canopy 20 to 30 feet high. Cu/ex species were attracted to 
CO2 traps both near ground level and in the tree canopy although captures were often low at both 
elevations, as were mean rates of capture for the season. 

Two-way analysis of variance (ANOVA) revealed no significant differences in the number of 
Cx. tarsalis or Cx. restuans caught by ground level and elevated traps. The number of 
mosquitoes captured on different dates did differ significantly (Table 1.4, Figures 1.3 and 1 .4). 
Too few Cx. pipiens were captured on too few dates to permit ANOV A. Significantly more Ae. 
vexans and Cq. perturbans were captured in ground-level traps. Again, the number of 
mosquitoes captured on different dates did differ significantly (Table 1.4, Figures 1.5 and 1.6). 

Table 1.4 Results of two-way ANOV A comparing mosquitoes captured by ground-level and 
elevated traps. 

ANOV A p-values 
Species Trap height Sample date Height * Date 
Cx. tarsalis 0.132 0.022 0.559 
Cx. restuans 0.070 0.031 0.342 
Ae. vexans <0.001 <0.001 0.204 
Cq. perturbans 0.009 <0.001 0.766 

Note: All data were log(n+ 1) transformed, data from traps for dates when neither the elevated 
nor the ground-level trap caught mosquitoes were excluded. 

These results suggest that a considerable portion of Cx. tarsalis and Cx. restuans populations 
may be found in the tree canopy that could be missed by our standard sampling methods. As 
expected, these results also show that the majority of Ae. vexans and Cq. perturbans remain close 
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to the ground. More detailed sampling to examine potential movement of Cx. tarsalis and Cx. 
restuans between ground-level and higher elevations during specific time periods should be 
conducted to determine if modifications to adulticide techniques are required to effectively 
control these species. The relatively low captures of Cx. tarsalis, Cx. pipiens and Cx. restuans 
indicates the more intensive surveillance may be required to detect WNV -positive mosquitoes 
when the WNV-infection rates are low. Additional sampling might reveal more about Cx. 
pipiens populations. 

Figure 1.3 

Figure 1.4 
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Gravid traps were also used by MMCD to collect Cu/ex species (Figure 1. 7, the more frequently 
captured Cu/ex and Figure 1.8, the less frequently captured Cu/ex). These traps use a fermenting 
hay infusion to attract ovipositing females. In 2003, we sampled 11 locations weekly by gravid 
trap. Mean capture rates for Cx. restuans were higher in gravid traps than in CO2 traps, but the 
pattern of activity through the year was similar in that this was the most frequently collected 

11 



Culex species by both sampling methods throughout the season. Other species of Culex were 
present in gravid trap collections, but at low levels. 
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Figure 1.7 Gravid trap captures of Culex restuans and Culex not identified to species (n=l 1). 
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Surveillance for WNV All gravid trap mosquito samples, as well as samples from 20 CO2 
traps (15 near ground level and 5 elevated into the tree canopy) were submitted to MDH for viral 
analysis. Additional samples for viral analysis were collected by various methods from areas 
where WNV had been detected during the season. Samples were sorted by species and divided 
into pools ofup to 50 mosquitoes. The District submitted a total of 3,369 mosquito pools 
comprising the full spectrum of species commonly found in our area. Positive results for WNV 
were returned on 15 pools (Table 1.5), 12 of which were from a single gravid trap location. No 
other viruses were detected in MMCD mosquito samples in 2003. 

Table 1.5 MMCD mosquito pools positive for WNV in 2003 
Location Collection date Trap type Species No. mosquitoes 

Minnetrista 7/15 Elevated CO2 Cx. tarsalis 11 
St. Louis Park 7/16 Gravid Cx. restuans 48 
St. Louis Park 7/23 Gravid Cx. restuans 50 
St. Louis Park 7/23 Gravid Cx. species 50 
St. Louis Park 8/13 Gravid Cx. pipienslrestuans 40 
St. Louis Park 8/20 Gravid Cx. restuans 29 
St. Louis Park 8/27 Gravid Cx. species 25 
St. Louis Park 8/27 Gravid Cx. species 21 
St. Louis Park 8/27 Gravid Cx. restuans 25 
St. Louis Park 8/27 Gravid Cx. pipiens/restuans 25 
St. Louis Park 8/27 Gravid Cx. pipiens/restuans 25 
St. Louis Park 8/27 Gravid Cx. restuans 25 
St. Louis Park 9/4 Gravid Cx. restuans 8 
St. Paul Park 9/9 CO2 Cx. tarsalis 2 
Plymouth 9/9 CO2 Cx. tarsalis 4 

In addition to mosquito surveillance, MMCD assisted with Minnesota's surveillance for WNV in 
wild birds. In 2003, acting on reports of sick and dead birds to MMCD and MDH, staff collected 
366 birds for viral analysis. Positive results for WNV were returned on 194 of the birds (Figure 
1.9). Collections by MMCD of most bird species ended after September 13. 

Sentinel Chicken Surveillance 

Sentinel chickens are monitored by MMCD at three locations, one each in Anoka, Hennepin, and 
Scott counties. The flocks were originally placed at their current locations to monitor for western 
equine encephalitis virus. Each flock consists of 20 birds that are sampled weekly. This was the 
first year that blood from these flocks was tested for WNV. Four chickens, all from the Scott 
County flock, returned positive results for WNV antibodies. The sample dates when the birds 
returned positive results were August 25, September 2, September 8, and September 22. There 
were no positive results for antibodies of the western equine encephalitis virus. 
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Figure 1.9 Percentage of birds collected by MMCD for WNV analysis returning positive 
results by week. Bars are labeled with the total number of birds collected by 
week. 

Eastern Equine Encephalitis (EEE) 

For the second time on record, BEE was detected in horses in western Wisconsin in 2003-two 
Polk County horses died of illnesses caused by the BEE vims. Polk County borders the 
northeastern most portion ofMMCD. There were no observations ofEEE in Minnesota or in any 
other Wisconsin counties in 2003. In 2001, an BEE epizootic was recorded in northwestern 
Wisconsin, including Polk County. Three equine cases were documented in Minnesota that year, 
as well, including one in Anoka County. Since that time MMCD has targeted the maintenance 
vector, Culiseta melanura, for surveillance. 

Culiseta melanura Surveillance Staff conducted a project in 2002 to compare and refine 
collection methods for both larvae and adults of Cs. melanura. In 2003, MMCD staff 
concentrated on larval surveillance to identify wetland habitats used by this species. While all of 
the Cs. melanura surveillance in 2002 was conducted in Anoka County, efforts were expanded to 
the entire District in 2003. The project was initiated by creating an inventory of tamarack bog 
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sites, the preferred breeding habitat of Cs. melanura. Using a variety of resources we were able 
to identify 119 tamarack bogs in the District by May of 2003. Staff continued to update the 
tamarack bog inventory as new sites were observed during the year. By November the inventory 
contained 329 wetlands to evaluate as habitat for Cs. melanura, including some wetlands 
dominated by a plant known commonly as leather leaf ( Chamaedaphne calyculata ). 

MMCD staff performed 168 inspections for Cs. melanura larvae in 106 wetlands. Culiseta 
melanura larvae were found in ten samples collected from eight of the breeding sites. The 
species has now been collected from 15 wetlands in the District, all in Anoka County. Prior to 
September 2001, Cs. melanura larvae had never been collected within the District. 

Plans for 2004 - Mosquito-borne Disease 

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 survey Cs. melanura habitats in the District, with emphasis on 
Anoka and Washington counties. 
MMCD staff will remain watchful for the introduction of exotic mosquito species, especially Ae. 
albopictus and Oc. japonicus. 
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2003 Tick-borne Disease Services 

lxodes 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 J. scapularis, and in 1998 J. scapularis was detected in 
Hennepin and Scott counties for the first time using this study methodology. 

2002 results indicate a continuation in the pattern of an elevated J. scapularis population level 
that first became apparent in 2000. Our total 2002 J. scapularis collections and the total number 
of sites where at least one J. scapularis was found were the highest since the inception of this 
study in 1990, but these results are comparable to our 2000 and 2001 results. We now believe 
that we first began noticing a general upward trend in the J. scapularis population level in 1998 
which then built into the elevated number of J. scapularis that we have collected since 2000 
(Table 1.6). In 2003, tick abundance appears to have decreased slightly compared to levels 
observed in 2000 - 2002 

The Minnesota Department of Health has also tabulated higher than typical numbers since 2000. 
Their 2002 human case totals (Lyme 867 and ehrlichiosis 152) were the highest recorded totals 
in their databases and represent an 84% increase over the previous high levels of 2001. 
Preliminary 2003 human disease case data are slightly lower than 2002 

Tick Identification Services/Outreach 

The overall scope of tick-borne disease education activities and services (including tick 
identifications and homeowner consultations) were maintained in 2003 using previously 
described methods and tools. 

Table 1.6 Numbers and percentages of tick species collected by stage and year 

Total Dermacentor variabilis Jxodes scap__ularis Other 
No. ticks Percent Percent Percent Percent speciesb 

Year sites collected larvae (n) nymphs (n) larvae (n) nymphs (n) percent (n) 
1990a 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 (7972 13 (280) 42 (922) 8 (177) 0% (9) 

a 1990 data excludes one Tamias striatus with 102 I. scapularis larvae and 31 nymphs 
b other species mostly Jxodes muris 1999-second adult I. muris collected 
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2004 Plans for Tick-borne Services 

Metro surveillance 

The metro-based I scapularis distribution study that began in 1990 is planned to continue 
unchanged, but alternative sampling plans may be incorporated contingent on the volume of staff 
time used in performing 2004 West Nile mosquito activities. 

Tick Identification Services/Outreach 

We plan to maintain our tick-borne disease education activities and services, including tick 
identifications and homeowner consultations. 
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Chapter 2 Mosquito Surveillance 
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2003 Mosquito Surveillance Results 

Rainfall 

Average rainfall per gauge in the District from May 1 through September 30, 2003 was 16. 79 
inches (Table 2.1 ). This is 12 inches below last year and almost three inches below the 45-year 
District average. The southern counties of Carver, Dakota and Scott received less rain than the 
northern counties. 

Table 2.1 Average rainfall received in each county from May through September, 1999-2003 
and 45-year District average. 

Anoka Carver Dakota Hennepin Ramsey Scott Wash. District 

1999 22.12 20.12 22.66 22.55 22.95 22.43 21.60 22.41 
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 
45-Year Avg 19.00 NA 19.89 19.70 19.97 19.42 20.23 19.55 

Typically a rain event 2: 1 inch can produce a brood of floodwater mosquitoes. We experienced 
four District-wide broods in May and June (Fig. 2.1). The June 14 rain event was just under an 
inch and only produced a small brood of mosquitoes. A 3- to 6-inch storm at the end of June 
produced a large brood of mosquitoes, mostly in the northern half of the District. Rainfall for the 
remainder of the season was below average, resulting in only three more broods-two in July 
and one mid-September. 
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In 2003, staff identified 16,789 larval collections. To accelerate the identification of samples 
from sites to be treated by air, larvae were identified to the genus level only. All other samples 
were identified to species. Table 2.2 shows the results of the 10,682 samples that were identified 
to species. 

The most abundant species District-wide was Aedes vexans. Culiseta inornata and Culex 
territans, typically non-human biting species, were the second and third most abundant. The 
insidious ankle-biter, Aedes cinereus, which occurs in the spring and summer, had the fourth 
highest frequency of occurrence. The spring species Ochlerotatus stimulans and Ochlerotatus 
excrucians ranked 5th and ih in frequency of occurrence, respectively. Culex restuans ranked 6t\ 
Uranotaenia sapphirina ranked 8th

, Ochlerotatus trivittatus ranked 9th
, and Culex tarsalis ranked 

10th_ 

Because Culex mosquitoes are the likely WNV vectors, staff sampled a greater variety of 
breeding sites to determine Culex site type preference. These samples were included in Table 
2.2. However, the frequency of species occurrences did not reflect an increase in Culex presence, 
but was similar to last year. 
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Table 2.2 Frequency of occurrence (%) of larval species in standard dipper collections by county and 
District total, 2003.The total number of samples processed to species is in parentheses. 

Percent frequency of occurrence by facility 

South South West West 
North Jordan Rosemount Maple Grove Plymouth East District 

Species (447) (1,156) (1,943) (2,186) (2,321) (2,629) (10,682) 
Ochlerotatus abserratus 0.2 0.1 0.5 0.1 0.2 0.3 0.2 

aurifer 0.1 0.02 
canadensis 0.2 0.9 1.2 0.2 0.5 0.8 0.7 

Aedes cinereus 21.7 11.7 7.7 11.6 13.7 14.4 12.5 
Oc. dorsalis 0.1 0.1 0.04 0.05 

excrucians 2.5 2.6 6.2 4.1 4.5 12.2 6.4 
fitchii 0.2 0.4 0.6 0.3 0.1 3.0 1.0 
flavescens 0.04 0.01 
implicatus 0.1 0.1 0.1 0.2 
intrudens 0.4 0.02 
punctor 0.4 0.1 0.2 0.2 0.5 0.3 
riparius 0.3 0.2 0.5 0.6 0.2 0.3 
spencerii 0.1 0.01 
sticticus 0.9 0.3 0.9 0.5 0.3 1.3 0.7 
stimulans 1.1 7.5 12.2 8.3 8.9 18.5 11.3 
provocans 0.2 0.2 0.1 1.3 0.4 
trivittatus 1.3 2.1 3.8 3.7 2.5 2.3 2.9 

Ae. vexans 38.7 29.3 49.2 55.9 44.5 26.7 41.4 
Ae./Oc. species 31.1 20.4 31.0 32.7 25.5 27.3 28.1 

Anopheles earlei 
punctipennis 0.7 0.5 0.4 0.1 0.6 0.9 0.5 
quadrimaculatus 0.1 0.04 0.02 
walkeri 0.1 0.02 

An. species 1.3 3.0 1.2 0.9 2.4 2.7 2.0 

0.7 0.9 0.6 2.8 1.4 
restuans 5.4 4.2 6.7 7.9 8.6 8.1 7.4 

salinarius 0.2 1.0 0.1 0.1 0.2 0.1 0.2 
tarsalis 2.0 6.5 0.7 0.9 0.8 2.7 1.9 
territans 23.5 27.7 5.8 5.2 12.8 19.4 13.7 

Cx. species 2.7 4.7 2.4 2.7 1.9 4.1 3.0 

Culiseta inornata 8.5 
minnesotae 4.5 3.4 1.0 1.3 3.5 1.1 2.0 
morsitans 0.2 0.04 0.05 

Cs. species 15.7 7.8 2.3 2.6 8.9 2.7 5.0 

horrida 0.04 0.01 
Ps. species 0.1 0.2 0.3 0.1 

Uranotaenia 1.3 1.0 1.3 7.7 3.7 
Unidentifiable 2.7 0.6 1.7 1.6 1.7 2.2 1.7 
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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 16 weeks. The 
number of collectors varied from 80-156 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, 1999-2003. 

Year Summer Ae./Oc. Cq. perturbans Spring Ae./Oc. Cx. tarsalis 

1999 5.6 1.9 0.1 0.01 

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 

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 19 weeks. 
The number of traps operated varied from 5-88. 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 populations increased due to snow melt 
and rain in 2002, and the heavy spring rains of 2003. Levels of spring Ae./Oc. were slightly 
lower than last year. Anoka County had the honor of collecting the most mosquitoes in a CO2 

trap ever; a record high of 44,096 mosquitoes was collected at a location in Priority Zone 2. 

Table 2.4 Average number of mosquitoes collected in CO2 traps within 
the District, 1999-2003. 

Year Summer Ae./Oc. Cq. perturbans Spring Ae./Oc. Cx. tarsalis 

1999 327.9 45.6 1.9 0.6 

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 
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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 
female mosquitoes are identified to species. The District operated seven traps in 2003. 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 A very Wildlife Refuge, and trap AV at the Minnesota Zoo in 
Apple Valley (Fig. 2.2). Traps 1, 9 and 16 have operated each year since 1960. 

Anoka 
* 

CAl 

* 16 Wash-
,__ _ ___,.__ ington 

Hennepin * 
1 

AV 
13 

Scott 

Fig. 2.2 New Jersey light trap locations - 2003 

A total of 141,812 female mosquitoes were identified in 2003 (Table 2.5), withAe. vexans being 
the most numerous species comprising 51 % and Cq. perturbans second most numerous at 34%. 
The number of mosquitoes collected per night from 1965 to 2003 is displayed in Appendix A. 

22 



Table 2. 5. Total number and frequency of occurrence for each species collected in New Jersey light traps, 
May 10-Sept. 26, 2003. 

Trap Code, Location, and Number of Collections Summary Statistics 
1 9 13 16 ML CAI AV Season 

St. Paul Lk. Elmo Jordan Lino Lks. N. Henn. Carlos Apple Valley Total % Female Avg per 
Species 135 135 139 139 139 135 125 947 Total Night 
1. Oc. abserratus 0 0 0 0 0 540 0 540 0.38% 0.57 
3. aurifer 0 0 0 0 0 0 0 0 0.00% 0.00 
6. canadensis 0 4 0 2 2 65 1 74 0.05% 0.08 
7. Ae. cinereus 0 19 8 54 23 1,379 115 1,598 1.13% 1.69 
10. Oc. dorsalis 2 2 9 8 2 4 0 27 0.02% 0.03 
11. excrucians 0 7 0 0 2 37 0 46 0.03% 0.05 
12. fitchii 0 1 0 0 1 6 1 9 0.01% 0.01 
13. jlavescens 0 0 0 0 0 0 0 0 0.00% 0.00 
16. nigromaculus 0 0 0 0 0 0 0 0 0.00% 0.00 
18. punctor 0 0 0 0 1 290 0 291 0.21% 0.31 
19. riparius 0 1 0 0 0 25 0 26 0.02% 0.03 
20. spenceri 0 0 0 0 0 0 0 0 0.00% 0.00 
21. sticticus 0 103 120 10 24 635 56 948 0.67% 1.00 
22. stimulans 0 8 0 0 5 14 4 31 0.02% 0.03 
23. provocans 0 0 0 0 1 21 0 22 0.02% 0.02 
24. triseriatus 0 2 0 2 0 12 3 19 0.01% 0.02 
25. trivittatus 2 1,023 59 14 654 278 162 2,192 1.55% 2.31 
26. Ae. vexans 268 9,543 2,000 6,710 7,803 39,924 6,482 72,730 51.29% 76.80 
118. Oc. abs/punct. 0 3 0 5 2 6,178 1 6,189 4.36% 6.54 
261. Ae. species 43 8 1 6 11 162 2 233 0.16% 0.25 
262. Spring Ae/Oc 1 6 1 1 2 98 6 115 0.08% 0.12 
264. Summer Ae/Oc 0 22 2 2 7 74 7 114 0.08% 0.12 

27. An. barberi 0 2 0 0 0 0 0 2 0.00% 0.00 
28. earlei 0 1 1 1 2 19 0 24 0.02% 0.03 
29. punctipennis 0 39 9 5 20 372 71 516 0.36% 0.54 
30. quadrimac. 0 2 1 0 1 1 0 5 0.00% 0.01 
31. walkeri 0 21 41 55 12 4,739 32 4,900 3.46% 5.17 
311. An. species 0 0 1 1 0 105 2 109 0.08% 0.12 

32. Cx. erraticus 0 0 0 0 0 0 1 1 0.00% 0.00 
33. pipiens 0 0 1 0 0 0 1 2 0.00% 0.00 
34. restuans 5 189 13 89 55 153 85 589 0.42% 0.62 
35. salinarius 0 5 1 6 5 3 1 21 0.01% 0.02 
36. tarsa/is 1 14 14 40 45 44 7 165 0.12% 0.17 
37. territans 1 46 7 35 4 92 73 258 0.18% 0.27 
371. Cx. species 2 18 1 11 6 36 5 79 0.06% 0.08 
3 72. Cx. pip/rest 2 17 2 21 6 21 12 81 0.06% 0.09 

38. Cs. inornata 2 38 19 39 103 85 59 345 0.24% 0.36 
39. melanura 0 0 0 0 0 0 0 0 0.00% 0.00 
40. minnesotae 0 4 4 115 21 305 2 451 0.32% 0.48 
41. morsitans 3 15 0 5 5 113 1 142 0.10% 0.15 
411. Cs. species 0 1 1 10 0 26 0 38 0.03% 0.04 

42. Cq. perturbans 6 95 80 690 213 47,088 249 48,421 
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 0 211 9 22 17 26 50 335 0.24% 0.35 
501. Unident. 1 8 1 18 19 68 9 124 0.09% 0.13 
Female Total 339 11,478 2,406 7,977 9,075 103,038 7,500 141,812 85.11 % 149.75 
Male Total 94 4,425 1,155 2,732 1,606 12,062 2,735 24,809 14.89% 26.20 
Grand Total 433 15,903 3,561 10,709 10,681 115,100 10,235 166,621 100.00% 175.95 
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Seasonal and Geographic Distributions 

Seasonal Distribution Sweep net and CO2 trap collections detected two peaks of Ae./Oc. 
mosquitoes in 2003 (Figs. 2.3 and 2.4). Population levels began to increase in late May, reached 
their highest levels by mid-June, and declined thereafter. The second peak occurred 
approximately one week after the major rainfall event of June 25. Populations were high 
throughout July and began declining to tolerable levels in August. Coquillettidia perturbans 
began emerging in mid-June and reached elevated levels by the first week of July. This peak 
occurred simultaneously with the second peak of Ae./Oc. mosquitoes. 

14 ~------------------------~ 
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Sweeps ----Ae./Oc. 

--- Cq. perturbans 
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Fig. 2.3 Average number of Summer Ae./Oc. and Cq. perturbans per evening 
sweep net collection, 2003. Heights ofbars indicate 1 standard error. 
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Fig. 2.4 Average number of Summer Ae./Oc. and Cq. perturbans per CO2 trap, 2003. Heights 
of bars indicate 1 standard error. 
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Five species of Culex mosquitoes are found in the District: Cx. pipiens, Cx. restuans, Cx. 
salinarius, Cx. tarsalis and Cx. territans. Cul ex territans prefers to feed on reptiles and 
amphibians and is therefore not of interest to our control program. The remaining four species 
have been implicated in the transmission of WNV, especially Cx. tarsalis. The seasonal 
distribution of Culex species is different than floodwater mosquitoes because their hatching is 
not a direct response to rain events. Overwintered adults appear in the spring and populations 
build during the summer with peaks later in the season. Culex tarsalis populations reached their 
highest levels in July, albeit the high was only 3.5 mosquitoes per trap (Fig. 2.5). Levels rose 
slightly again in August and September, but still were only between 1.0-2.5 mosquitoes per trap. 
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Fig. 2.5 Mean number of Cx. tarsalis per CO2 trap, 2003~ Heights of bars indicate 1 
standard error. 

Because it is difficult to identify Cx. pipiens versus Cx. restuans, they are often combined 
together into a Cx. pip/rest category. Unidentifiable Culex is labeled Cx. spp. Populations of Cx. 
restuans and Cx. pip/rest began to rise in June before any of the other species (Fig. 2.6). All 
species reached their highest levels in mid-July and Cx. pipiens had a second rise in levels in 
early September. 
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Fig. 2.6 Mean number of selected Culex species per CO2 trap, 2003 
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Geographic Distribution Figure 2.7 displays the geographic distribution of mosquitoes 
collected in sweep net collections inside and outside the District. White areas are tolerable 
annoyance levels (0-4), lightest gray is moderate (5-9), darker gray is bad (10-14) and black is 
extremely bad (> 15). There are some hot spots within the interior of the District, but overall 
mosquito levels are higher in outer areas. Figure 2.8 depicts the sweep net collection locations 
for 2003. 

May27 June2 

June 23 June 30 

July 21 July 28 

August 18 August 25 

June 9 June 16 

July7 July 14 

August 4 August 11 

Weekly Adult Mosquito Sweep Net Comts 

□ 0 
D s 

10 
■ 15 
■ 25 

Fig. 2. 7 Average number of Ae./Oc. mosquitoes in sweep net collections, 2003 
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Figure 2.8 Locations of weekly evening sweep net collections, 2003 

Plans for 2004 

Surveillance strategies for Ae./Oc. mosquitoes will remain unchanged. Staff will be researching 
surveillance strategies and defining adult treatment thresholds for Culex mosquitoes. We will 
also review the placement of New Jersey light traps, especially in the expansion area of Carver 
County. 
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Chapter 3 Mosquito Control 

2003 Highlights 

❖ 89,885 fewer acresof 
wetlands were treated with 
larvicidesthanin 2002 

❖ 7,(>49 more acres treated 
with adulticides than in • 
2002 

❖ A cumulative total of 
135,978 catch basins.treated 
iti three rounds to control 
vectors of WNV 

❖ Larval treatment thresholds 
revisedfo include: .Culex 
restuans, Cx. pipie11s, Cx; 
salinarius, & • Cx. • tarsalis 

2004 Plans 

❖ All.mosquito control . . 
programs> undertaken in 
2003 willcontinue 

❖ Targeting \VNV vectors, 
• primadly C.u!ex, will result 
mosdyin increased 
larvicide applications 

❖ Western Carver County 
j oins .. the District. resµlting 
in increased larvicide ·and 
adulticide applications 

❖ Adulticide applications 1.rtay 
increase if there is an 
increase in mosquito-borne 
disease risk 
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Background Information 

The mosquito control program targets the principal 
summer pest mosquito (Ae. vexans), several species of 
spring Aedes and Ochlerotatus, the cattail mosquito
(Cq. perturbans), the eastern treehole mosquito-

( Ochlerotatus triseriatus-La Crosse encephalitis vector), and 
several Cu/ex species that are potential vectors of West Nile 
virus ( Cu/ex pipiens, Cu/ex restuans, Cx. tarsal is, and Cu/ex 
salinarius). 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. Cu/ex species also breed during periods of 
greater precipitation but inhabit more permanent waters and 
therefore are not as dependent upon rainfall. Catch basins also 
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 areas. The remaining rural 
parts of the District are designated Priority Zone 3. Small 
towns or population centers in rural areas 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 



sampling detects mosquito populations meeting threshold levels, primarily in high use park and 
recreation areas, for public events and 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 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. 

2003 Mosquito Control 

Larval Mosquito Control 

District-wide 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 May, June 
and July, which is when the District received much of the season's rainfall (Fig. 3.1). Drier 
conditions thereafter resulted in lower levels of mosquito production. Because of the lack of 
significant rainfall after mid-July 2003 compared to nearly weekly significant rains that 
supported mosquito breeding throughout the 2002 season, MMCD treated about 89,885 fewer 
acres with larvicides than in 2002 (Table 3.1). However, in June, July and August 2003, MMCD 
treated a total of 135,978 catch basins with larvicides to control vectors of WNV. MMCD did not 
treat catch basins in 2002. 
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Figure 3 .1 Acres of larvicide and adulticide treatments each week (March-October 2003). 
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fu 2003 the number of acres treated with Altosid® pellets was slightly higher than in 2002. 
Altosid® SR-20 treatments were slightly lower in 2003 than in 2002. Significantly fewer acres 
were treated with Altosid® briquets and Altosand products in 2003 compared to 2002. Altosid® 
briquet treatments decreased primarily because cattail sites, which receive a significant 
proportion of Altosid® briquets, were drier in 2003 than in 2002. Altosand products have been 
essentially discontinued because only ground treatments have achieved consistent control. 
Significantly fewer acres were treated with Bti in 2003 than in 2002, primarily due to lower 
levels of breeding during the latter half of the 2003 season (Table 3 .1 ). 

Table 3.1 Comparison oflarval control material usage in 2003 and 2002. 

2002 2003 
Material Amount used Area treated Amount used Area treated 

Altosid® briquets 800 cases 628 acres 548 cases 323 acres 
Altosid® pellets 49,860.68 lb 16,521 acres 57,607.59 lb 18,458 acres 
Altosid® pellets None 1,259.05 lb 135,978 CBI 
Altosand products 12,606.01 lb 1,822 acres 2.36 lb 0.47 acres 
Altosid® SR-20 1,015.30 ml 51 acres 654.57 ml 33 acres 
Bticomcob 1,623,001.13 lb 202,875 acres 905,657.34 lb 113,198 acres 

132,012 acres 
Larvicide totals 221,897 acres 135,978 CBI 
CB-catch basin treatments 

Beginning in April 2003, 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 Zones 2 
and 3 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. This year we included 
Culex in the threshold. For sites with only Culex, the threshold was 1 per dip in all priority zones. 
For sites with both Culex (Cx. restuans, Cx. pipiens, Cx. salinarius, and Cx. tarsalis) and 
floodwater mosquitoes, the threshold was 2 per dip in Priority Zone 1 and 5 per dip in Priority 
Zones 2 and 3. 

Catch basin treatments were scheduled to begin during the third week of June or sooner if 
mosquito breeding was detected in at least one out of three catch basins targeted for inspection 
and treatment. Treatments of Altosid® pellets (3.5 grams per catch basin) occurred during three 
10-day blocks, one each in June, July and August. 

Adult Mosquito Control 

Adulticide treatments began in early June, peaked in July and continued until late August (Fig. 
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. Staff conducted treatments in areas identified by District 
surveillance and customer mosquito annoyance reports. In 2003, MMCD treated about 7,649 
more acres with adulticides than in 2002 (Table 3 .2), primarily in response to WNV surveillance. 
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Table 3.2 Comparison of adult control material usage in 2002 and 2003. 

2002 2003 
Material Amount used Area treated Amount used Area treated 
Permethrin 1,137.89 gal 5,734 acres 1,251.55 gal 6,411 acres 
Resmethrin 515.41 gal 43,302 acres 817.66 gal 68,057 acres 
Sumithrin 768.28 gal 32,230 acres 347.77 gal 14,447 acres 
Total 81,266 acres 88,915 acres 

2004 Plans for Mosquito Control Services 

Larval Control 

Cattail Mosquitoes Coquillettidia perturbans has a limited flight range of five miles. 
Consequently, MMCD will focus control activities on the most productive cattail marshes near 
human population centers. Briquet applications will start in early March to frozen sites (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 The larval treatment strategy for 2004 will be 
similar to 2003. Staff will treat ground sites ( <3 acres) with methoprene products or Bti com 
cob granules. MMCD also plans to continue using six helicopters for the treatment of air sites. 
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 2004, larval treatment thresholds will be the same as in 2003. 

The primary control material will again be Bti com cob granules. Forecasted material needs in 
2004 are higher than in 2003, primarily due to vector control and the addition of western Carver 
County to the District. 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. 

In 2004, methoprene 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 about which we have insufficient information to determine that 
they will not hold water. Treatments could begin as early as the end of May and no later than the 
third week of June. Surveillance in 2003 indicated that Cx. restuans was present in catch basins 
during the first week of June and Cx. pipiens during 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 2004 are higher than in 2003 
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 
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recreation areas and for public functions. Notification methods of adult mosquito applications are 
discussed in Chapter 6 Supporting Work. 

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. 
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Chapter 4 

2Q03Highlights 

❖ 2nd year of blackflypublic 
perception study completed 

❖. 2001 :tnllltipl~tesprocessed 

❖ 2003 nontargetsamp1es 
collected • 

❖ Aduldevels of black flies 
. •·tow 

• ❖ Tlu.-esholdfottreatnieritsthe 
•• •sawe)rsprevioµs years 

.,_,._ .. -·. __ :· .: ·::_ ·::_ • .. _-__ .--.-, . 

•❖, 1-s,Sn-targetsm,dyfrprb.2001 
will be submitted in• 
Fel.Jruaty·. 

C • 

•:i ·.·Prpcbsfaµdidentify2()03 
.inultipfate samples 

❖ A.naiyze pµb}foperception 
annoyance. study results 

Black Fly Control 

Background 

The 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 went into effect in 1996 . 

2003 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. 

Approximately 100 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 23 sites on 10 streams met the threshold 
and were treated once with Vectobac® AS12 formulation of 
Bti. A total of 14.1 gallons of Bti was used (Table 4.1 ). 
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Table 4.1. Summary of Bti treatments for black fly control by 
the MMCD in 2003. 

Water body 
Small streams 
Mississippi River 
Crow River 
Minnesota River 
Rum River 
Total 

No. of 
application 

sites 
23 

2 
3 
6 
3 

37 

No.of 
treatments 

23 
13 
7 

13 
16 
72 

Gallons of 
Bti used 

14.1 
1,672.9 

170.0 
1,393.5 

157.1 
3,407.6 

Large River Program 

There are three 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 population size at each treatment location was measured weekly between May and 
early-September in 2003 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. A total of 49 treatments using 
3,393.5 gallons ofVectobac® AS12 (Bti) were made to control large river-breeding black fly 
larvae in 2003. Black fly large river treatment history is demonstrated in Table 4.2. Flows were 
above average during the black fly breeding season (April - September) on the Mississippi (+4% 
over the long term average for the treatment season), Rum (+60%), and Crow rivers (+44%), and 
28% below average on the Minnesota River in 2003. 

All treatments for black fly control in 2003 were made with Vectobac® 12AS. The average 
post-Bti treatment larval mortality (measured at least 250 m downstream of the point of the Bti 
application) was 88% on the Crow River, 96% on the Rum River, 97% on the Minnesota River, 
and 99% on the Mississippi River. 

Table 4.2. Large River Treatment History 
Year No. of treatments No. of gallons used 
1999 50 4,299.0 
2000 18 808.6 
2001 45 4,045.0 
2002 55 3,145.0 
2003 49 3,393.5 

34 

Discharge ( cu ft/ sec) 
6,857 

809 
11,243 
6,490 
4,862 



Adult Population Sampling 

The adult black fly population was monitored in 2003 at 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 twice weekly from early May to mid-September, 
generally between 8 AM and 10 AM. The average number of all species of adult black flies 
captured per sample in 2003 was 1.96. Between 1998 and 2002, the overall average number of 
adults captured was 2.85, 1.63, 2.38, 1.30 and 0.61, respectively (Table 4.3). In 1984 and 1985, 
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 collected in the overhead net-sweep samples in 2003 was S. luggeri, 
comprising 84% of the black flies collected. The overall average number of S. luggeri captured 
in the net-sweep samples in 2003 was 1.65. Population peaks of adult S. luggeri were observed 
in late May, late July and late August. Simulium luggeri was most abundant in Anoka County in 
2003, as it has been in all previous years of the program. The average number of S. luggeri 
captured in Anoka County between 1998 and 2002 ranged between 1.65 and 16. The high 
number of S. luggeri captured in Anoka County is most likely due to its close proximity to the 
Rum and Mississippi rivers ( especially untreated portions of the rivers that are outside the 
MMCD), which have abundant S. luggeri larval habitat. 

Adult black fly populations were also monitored twice weekly from May 12 until June 26 by 
CO2-baited light traps at 4 sites in Scott/Carver counties, at 4 sites in Anoka County and at 3 
sites outside the MMCD in Monticello. The sampling sites in Anoka and Scott/Carver counties 
were located near S. venustum breeding sites on small streams. The traps were placed at the 
edges of woodlots and open areas, which is the optimal host-seeking habitat for black flies and S. 
venustum in particular. The three sampling sites in Monticello were located near the Mississippi 
River and were selected to serve as general reference sites outside the MMCD black fly 
treatment area. Sampling has been conducted at these sites with CO2 traps since 1998. 

The average number of S. venustum captured per CO2 trap was 7.46 in 2003. Between 1998 and 
2002, the average number of S. venustum captured per trap has ranged between 1.95 and 10.5. 
The average number of S. luggeri captured per trap in 2003 at the three reference sites in 
Monticello was 3.77 versus 2.97 per trap at the seven sites within the MMCD. In 2002, the 
average number of S. luggeri captured per trap in Monticello was 32.60 versus 0.79 per trap at 
the trap sites within the MMCD. The average number of S. meridionale captured in the 7 traps 
within the MMCD in 2003 was 53.3. In 2002, the average number of S. meridionale captured 
within the MMCD was 27.35. The highest population of black flies observed since the CO2 

trapping program began occurred in 2001 when S. meridionale averaged 611 per trap, which was 
attributed to flooding of the Minnesota River during May and June and subsequent cancellation 
of Bti treatments. 
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Table 4.3 

Year 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 

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. 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. 

All species1 

17.95 
14.56 
11.88 
6.53 
1.60 
6.16 
6.02 
2.59 
2.63 
3.00 
2.41 
1.77 
0.64 
2.91 
2.85 
1.63 
2.38 
1.30 
0.61 
1.96 

Simulium Simulium 
luggeri johannseni 
16.12 0.01 
13.88 0.02 
9.35 0.69 
6.33 0.02 
1.54 0.05 
5.52 0.29 
5.70 0.01 
1.85 0.09 
2.19 0.12 
1.63 0.04 
2.31 0.00 
1.34 0.32 
0.51 0.01 
2.49 0.00 
2.64 0.04 
1.34 0.04 
2.11 0.01 
0.98 0.04 
0.43 0.01 
1.65 0.01 

Simulium 
meridionale 

1.43 
0.63 
1.69 
0.13 
0.00 
0.18 
0.24 
0.60 
0.21 
1.24 
0.03 
0.01 
0.07 
0.25 
0.04 
0.06 
0.02 
0.18 
0.14 
0.20 

lAll species includes S. luggeri, S. meridionale, S. johannseni, S. vittatum and S. venustum 

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. Sampling was conducted in 2001. A 
final report on these data is past due, but will be completed in February 2004. The results from 
the monitoring work conducted in 1995, 1997 and 1999 do not indicate that any large-scale 
changes have occurred within the invertebrate community ( collected on Hester-Dendy 
multiplates) in the Bti treated reaches of the Mississippi River. 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 February 2005. 
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Public Perception of Annoyance from Black Flies 

In 2001, the Black Fly team developed plans for a study designed to estimate public annoyance 
relative to black fly numbers, establish what level of annoyance is tolerable, and estimate the 
value the public places on reducing black fly annoyance. Data were collected from 141 
randomly selected households in 2002 and 120 randomly selected households in 2003. Data are 
currently being analyzed. 

2004 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 remain the same as in 
previous years. Taxonomic identification and enumeration of the non-target samples collected in 
2001 have been completed and a report will be submitted to MDNR in February 2004. The non
target monitoring samples collected on the Mississippi River in 2003 are in the process of being 
identified and enumerated. 
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Product & Equipment Tests 

Background 

Quality 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. 

2003 Proiects 

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 Cu/ex breeding in catch basins, two to control Cu/ex 
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, Pellets and XR-G Sand 

Warehouse staff collected random Altosid® product samples 
from shipments received from W ellmark 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 protocols used were CAP No. 
311, "Procedures for the Analysis of S-Methoprene in 
Briquets and Premix" and CAP No. 313, "Determination of 



Methoprene in Altosid Sand Granules". All 2003 samples were within acceptable values of the 
label claim of percent methoprene (Table 5.1). 

Table 5.1 Methoprene content of Altosid® (methoprene) briquets, pellets and XR-G sand. 

Samples Methoprene Content: Methoprene Content: 
Methoprene Product Analyzed Label Claim Analysis Average SE 

150-day XR Briquets 

30-day Pellets 

20-day XR-G Sand 

10 

27 

5 

2.10% 

4.25% 

1.50% 

2.09% 

4.23% 

1.55% 

4.35% 

1.09% 

4.50% 

In 2004, MMCD will resubmit the 2003 samples for independent analysis of their active 
ingredient levels. This evaluation will build our product carryover database to help determine 
whether methoprene products can be stored over the winter. By evaluating these samples at 
their expiration dates, we will gain further insight into the shelf-life of these products allowing 
MMCD to make better treatment and purchasing decisions in the latter part of the mosquito 
season. 

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 
2003 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 (purchased and stored) to an independent laboratory for AI 
analysis in 2004. These independent results will be compared to manufacturer's Certificates of 
Analysis to assure quality of purchased products and MMCD storage parameters. 

Recycling of Pesticide Containers 

MMCD continued to use the Minnesota Department of Agriculture's (MDA) pesticide container 
recycling program which focuses on properly disposing of agricultural pesticide waste containers 
thereby protecting the environment from the related pesticide contamination of ground and 
water. MDA again 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 4,117 jugs for this recycling 
program. The control materials that use plastic 2.5-gallon containers are sumithrin (141 jugs), Bti 
liquid (1,363 jugs) and Altosid® pellets (2,613 jugs). 
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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 3,600 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. 

This year MMCD centralized the triple-rinsing process and used our warehouse personnel 
expertise to lower the amount of hazardous waste created by our operations. By rinsing all the 
containers at the same time, warehouse staff was able to significantly reduce the quantity of 
mineral spirits used in the recycling process. MMCD only produced 2.25 gallons of mineral 
spirit rinsate in 2003. 

In addition, warehouse staff recovered 0.75 gal of Anvil® by drawing off each of the 141 
containers before starting the triple-rinsing process. This recovery saved the District 
approximately $40.00 in material costs. 

Efficacy of Control Materials 

Bti Corncob Applications Vectobac® G brand Bti (5/8 inch mesh size corncob granules) 
from Valent BioSciences was the primary Bti product applied by helicopter in 2003. Efficacy as 
calculated in terms of pre-treatment and post-treatment larval counts was similar in 2003 and 
2002 (Table 5 .2). 

Table 5.2 Efficacy of aerial Bti (Vectobac® G) applications in 2002 and 2003. 
SE=standard error. 

Mean¾ Median% Min¾ Max¾ 
Year n mortality mortality SE mortality mortality 
2002 837 93.3 100.0 0.7% 0.0 100.0 
2003 687 88.2 100.0 1.1 % 0.0 100.0 

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. As part of this process, 
MMCD certifies materials as acceptable with District-run evaluations before using the products 
operationally. 
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Altosid® Treatments in Catch Basins In 2003 MMCD treated catch basins to control 
potential mosquito vectors of WNV. Both Altosid® briquets and pellets were effective in 
Michigan (McCarry 1996, Knepper et al. 1992). This year staff concentrated on bioassays of 
Altosid® briquets and pellets in catch basins because these products had never been tested in this 
breeding habitat in Minnesota. Untreated control emergence was similar to results of untreated 
control bioassays collected in 2002 from floodwater mosquito breeding sites (Table 5.3). 

Table 5.3 Bioassay results for untreated control catch basins in 2003 compared to floodwater 
mosquito sites in 2002. 

Mean % Median % Min % Max % 
Year n emergence emergence SE emergence emergence 
2002 
2003 

18 
11 

91.2 
· 83.8 

95.5 
82.0 

2.8% 
2.7% 

55.0 
72.9 

100.0 
100.0 

We tested a new Altosid® briquet shape called the "ingot" designed to better fit through catch 
basin grates. The ingot has the same label, amount of active ingredients and field life (150 days) 
as standard Altosid® briquets. The ingots were not effective in catch basins treated in 2003 
(Table 5 .4). The lack of efficacy did not seem to be related to briquets being flushed out of catch 
basins by a 5-inch rain on June 25 because bioassays collected before this rain and bioassays of 
catch basins treated after this rain also indicated low efficacy (Table 5 .5). Altosid® ingot briquets 
must deliver consistent long lasting high efficacy to be cost effective. More data are required to 
determine the cause of low ingot efficacy because their potential long field-life makes them 
attractive for treating catch basins located in hard-to-reach or unsafe places. 

Table 5.4 Results ofbioassays from catch basins treated with Altosid® ingot briquets 
and Altosid® pellets in 2003. Emergence inhibition (EI) is corrected for untreated 
control mortality. 

Material n Mean % EI Median% EI SE Min %EI Max %EI 
Altosid® ingot 33 36.1 
Altosid® pellet 56 84.3 

16.5 
99.0 

6.2% 
4.2% 

0.0 
0.0 

100.0 
100.0 

Altosid® pellets, however, were very effective in catch basins in 2003 (Table 5 .4). Control 
measured by bioassays collected after the 5-inch rain from catch basins treated before the rain 
appears significantly lower than control in catch basins both treated and evaluated via bioassay 
before or after the 5-inch rain (Table 5.5). This might be a chance result because the vast 
majority of bioassays were collected from catch basins treated after the 5-inch rain. It also could 
indicate that pellets were flushed out of catch basins by the rain thereby nullifying control. These 
data indicate that pellets effectively control mosquitoes breeding in catch basins in the absence of 
large rain events. 
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Table 5.5 Results ofbioassays from catch basins treated with Altosid® ingot briquets and 
Altosid® pellets in 2003 categorized by whether the treatment and bioassay occurred 
before or after a 5-inch rain on June 25, 2003. Emergence inhibition (EI) is corrected 
for untreated control mortality. 

Treatment Bioassay 
Before Before Mean% Median% Min% Max% 

Material Rain? Rain? n EI EI SE EI EI 
Altosid® Before Before 1 10.5 10.5 NIA 10.5 10.5 

ingot Before After 27 42.6 29.6 7.0% 0.0 100.0 
After After 5 6.5 2.1 3.2% 0.0 16.5 

Altosid® Before Before 3 57.9 76.1 29.6% 0.0 97.6 
pellet Before After 3 28.4 4.5 25.7% 1.0 79.7 

After After 50 89.2 100.0 3.6% 0.0 100.0 

Vectolex® CG Granules in Catch Basins We also tested Vectolex® CG in catch basins. 
Vectolex® CG granules contain Bacillus sphaericus (Bs), a bacterium that is related to Bti. 
Bacillus sphaericus is of interest because it has achieved control of mosquito larvae for up to 
four weeks, retains effectiveness against mosquitoes in water of high organic content (potential 
Culex breeding sites), has a mode of action similar to but not identical to that of Bti, and is as 
specific to mosquitoes as Bti which minimizes non-target impacts. 

Vectolex® CG granules were only moderately effective against mosquito larvae breeding in catch 
basins in preliminary tests, although high median efficacy values suggest that Vectolex® CG has 
the potential to achieve effective control for at least 8 days after treatment (Table 5.6). These 
tests will be repeated in 2004. 

Table 5.6 Efficacy ofVectolex® CG granules in catch basins in 2003. 
Days after Mean % Median % 
treatment n mortality mortality 

2 days 8 59.0 73.1 
8 days 7 67.1 90.0 

10 days 7 53.3 66.7 

SE 
16.0% 
17.6% 
1.1 % 

Min% 
mortality 

0.0 
0.0 
0.0 

Max% 
mortality 

100.0 
100.0 
100.0 

Cattail Mosquito Control (Altosid® XR-G sand) In 2003 MMCD treated about 200 
acres of cattail mosquito (Cq. perturbans) breeding sites with Altosid® XR-G sand to try to find 
a less expensive product than Altosid® pellets for controlling cattail mosquitoes. Emergence 
cages were used to evaluate the efficacy of Altosid® XR-G sand and Altosid® pellets. Altosid® 
XR-G sand performed very well compared to pellets (Table 5.7). These tests will be repeated in 
2004 to confirm results for Altosid® XR-G sand. 
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Table 5.7 Emergence cage test results of Altosid® XR-G sand and Altosid® pellets against 
Cq. perturbans. 

Treatment 

Control 
XR-G 
Pellets 

Total emerged 
from all 15 cages 

203 
10 
61 

Mean emerged 
per cage 

13.5 
0.7 
4.1 

Percent 
reduction 

NIA 
95.1 
70.0 

No. of cages with 
Cq. perturbans 

12 of 15 
3 of 15 
7 of 15 

Culex control in wetlands Vectolex® CG effectively controlled both Culex and other 
mosquito larvae for at least twelve days (Table 5.8). At a few sites, repeat sampling occurred 
through 23 days after treatment. These results suggest that Vectolex® CG was effective at least 
for 23 days. These tests will be repeated in 2004 to better understand how consistently Vectolex® 
CG can control Culex and other mosquito larvae. Consistent effective control would make 
Vectolex® CG potentially more cost effective compared to Vectobac® Gin sites with more 
permanent water because fewer applications would be required. 

Table 5.8 Efficacy ofVectolex® CG Granules against Culex and all mosquito larvae in wetlands 
in 2003. 

Days after Mean% Median% Min% Max% 
Species treatment n mortality mortality SE mortality mortality 

Culex 2 days 29 99.9 100.0 0.1% 96.2 100.0 
5 days 23 99.6 100.0 0.4% 90.0 100.0 
8-9 days 11 99.8 100.0 0.2% 98.2 100.0 
12 days 7 97.3 100.0 1.6% 88.9 100.0 
23 days 3 100.0 100.0 0.0% 100.0 100.0 

All species * 2 days 44 96.7 100.0 1.8% 47.0 100.0 
5 days 42 88.3 100.0 3.9% 0.0 100.0 
8-9 days 13 76.7 100.0 9.7% 0.0 100.0 
12 days 9 80.5 100.0 11.3% 0.0 100.0 
16 days 4 57.5 65.0 25.3% 0.0 100.0 
23 days 4 94.0 95.5 3.7% 85.0 100.0 

All species includes Cul ex, Aedes, Ochlerotatus, and Anopheles 
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Agnique® MMF This monomolecular surface film is being evaluated as a pupal control 
material. The last larval instar and pupa are non-feeding stages of mosquitoes that are not 
affected by current Bti-based larval control materials. This control material was applied to a few 
sites, mainly to evaluate operational feasibility. Insufficient results were collected to evaluate 
efficacy of Agnique. 

Pyrenone® 5+25 MMCD tested Pyrenone® 5+25 because, according to the label, there are 
no crop restrictions so Pyrenone® can be used to control WNV vectors in croplands. Pyrenone® 
contains natural pyrethrins synergized with piperonyl butoxide. 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 two separate tests (Table 5.9, Fig. 5.1). Efficacy was evaluated 
using the District's standard protocol 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 were placed 30 minutes after the treatments were completed at both treated 
locations and the untreated control location. 

Table 5.9 Efficacy of Scourge® and Pyrenone ® against adult mosquitoes in two tests 
in July 2003. Test locations were Ajawah, Guy Robinson, and Rum campgrounds. 

Average Average Median Minimum Maximum 
% mosquitoes mosquitoes mosquitoes mosquitoes 

Date Treatment decrease per trap per trap SE per trap per trap 
July 8 Scourge® Ajawah 2,879 3,544 1,014.9 886 4,208 
July 9 Scourge® 93.0 200 208 44.9 119 274 

July 10 Scourge® 29.0 2,043 2,392 393.5 1,258 2,480 

July 8 Control GuyR. 7,827 7,520 339.2 7,456 8,504 
July 9 Control -245.1 27,013 22,992 8,931.1 13,952 44,096 

July 10 Control 24.6 5,901 5,904 150.l 5,640 6,160 

July 8 Pyrenone® Rum 5,256 6,280 1,276.1 2,719 6,768 
July9 Pyrenone® 96.7 173 153 34.4 126 240 

July 10 Pyrenone® 50.2 2,615 1,978 734.4 1,788 4,080 

July 23 Scourge® GuyR. 2,493 2,594 163.9 2,172 2,712 
July 24 Scourge® 12.1 2,191 501 1,808.8 266 5,806 
July 25 Scourge® 50.0 1,246 1,424 354.9 562 1,752 

July 23 Control Rum 785 779 211.1 423 1,154 
July 24 Control -103.4 1,597 1,528 217.6 1,260 2,004 
July 25 Control -147.8 1,946 1,838 327.2 1,441 2,559 

July 23 Pyrenone® Ajawah 2,320 2,348 287.9 1,808 2,804 
July 24 Pyrenone® 97.2 65 72 24.8 19 104 
July 25 Pyrenone® 91.6 194 231 58.9 79 273 
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Efficacy of Scourge® and Pyrenone ® against adult mosquitoes in two tests in 
July 2003. Heights of bars indicate 1 standard error. 

Equipment Evaluations 

Helicopter Swath Analysis and Calibration Procedures for Larvicides Technical 
Services and field staff conducted four aerial calibration sessions for dry granular materials 
during the 2003 season. These computerized calibrations directly calculate application rates and 
swath patterns for each pass so MMCD can optimize each helicopter's dispersal characteristics. 
Two sessions were held at the municipal airport in LeSueur, MN and two sessions were located 
in Lino Lakes, MN. Staff completed calibrations for six 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. 
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Aerial Adulticide Applications MMCD continues to evaluate various spray systems for 
their applicability in our adult mosquito control program. 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. 

Observation of a Sioux Falls, South Dakota Aerial Adulticide Application Technical 
Services continued to acquire experience with aerial application methodologies and observed a 
large scale city-wide spray operation in Sioux Falls, SD on 15 September 2003. The South 
Dakota Department of Health authorized this fixed-wing spray application of Anvil® 10-10 
(Sumithrin) in response to multiple cases of WNV occurring throughout the state. Clarke 
Mosquito Control (Roselle, IL) and Dynamic Aviation (Bridgewater, VA) conducted the aerial 
operations and allowed MMCD staff to observe the overall spray operations. As part of this 
observation, Clarke/Dynamic permitted MMCD Technical Services staff to collect physical data 
on swath patterns and droplet characteristics. Within the treatment area, MMCD placed two 200-
foot lines of rotating impingers complete with Teflon-coated slides to collect insecticide droplets 
and observed uniform dispersal of droplets of approximately 12-22 microns (median micron 
diameter). This droplet size range is consistent with label recommendations, literature research, 
and MMCD data for optimum adult mosquito control. 

Helicopter Aerial Adulticide Trials (Scott's Helicopter Service, Lesueur, MN 
Technical Service staff conducted two aerial spray trials in 2003 using MMCD's rotary atomizers 
(Beecomist 360A Electric) mounted on a Bell 47 helicopter. The first trial physically examined 
the overall spray system and calculated the necessary flow rates to perform an experimental trial 
application. Using blank material (i.e. mineral oil), a flight test was conducted to investigate the 
best methods to evaluate the overall swath patterns and droplet spectrums. 

A second trial was conducted to examine the basic flight operation of the spray system. During 
simulated applications using blank material, MMCD staff measured the atomizer's performance 
by placing a single 200-foot line ofrotating impingers in the target area (LeSueur Airport) to 
collect spray droplets and evaluate the overall performance of the spray system. Additional 
variables were monitored including environmental conditions, swath offsets and application 
parameters. The rotary atomizers performed adequately producing a droplet spectrum that was 
within the recommended range for optimum adult mosquito control (8-20 microns) and a 
consistent swath pattern. In comparing the microscopic analysis of our helicopter spray system 
with the fixed-wing application completed in South Dakota, the helicopter system produced 
noticeably fewer droplets per slide but this was expected due to the different flight and 
application parameters. 

To complete preparations for aerial applications, Technical Services is recommending a small
scale aerial adulticide test (using active materials - Anvil® 10-10 or Pyrenone® 5-25) in an 
outlying area to test the effectiveness of our control materials against adult mosquitoes using our 
helicopter system. This evaluation would be used as a basis for an emergency aerial application 
to assist in the control of a wide-scale disease outbreak or exotic species infestation that was 
deemed necessary according to the Centers for Disease Control (CDC), Metropolitan Mosquito 
Control Commission (MMCC) and MMCD guidelines. 
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Droplet Analysis of Ground-based Spray Equipment Technical Service staff optimized 
all fifty Ultra Low Volume (ULV) insecticide generators (truck-mounted, ATV-mounted or 
handheld) using the KLD Model DC-III portable droplet analyzer. Staff uses this analyzer to 
fine-tune equipment to produce an ideal droplet spectrum of 8-20 microns. Adjusting our UL V 
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 UL V 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 utilizing 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. 

All of the District's backpacks (112 units) were evaluated in 2003. A new database was 
developed as part of this evaluation. Due to the variability of the backpack brands and various 
ages of the equipment, testing further demonstrated a need for a standardized maintenance 
program to be established to better optimize our barrier spray systems. Technical Services is 
recommending development of a training program in which we utilize the small engine skills of 
specific employees to educate other members of our equipment team to improve backpack 
operations. All of the backpacks tested were adjusted to apply the correct droplet range for 
barrier treatments or removed from service. Removed units were eventually adjusted to proper 
working order or designated for replacement. Technical Services will continue use this 
technology to improve the consistency of the output of the District's adult mosquito treatment 
program. 

Database for Evaluating Equipment Performance A new equipment database was 
developed to combine spray equipment performance with other fixed asset equipment databases. 
This expanded database will allow field staff to more easily access data about individual 
equipment ( e.g. dates of evaluation, calibration data, equipment settings, evaluations of 
performance) as needed. It is intended to assist staff to evaluate their facility's purchasing needs, 
facilitate repairs/calibration requirements and increase staff access to their equipment's historical 
records. It is anticipated that MMCD can maintain a real-time equipment log book in this 
database and eliminate paper records. 

American Mosquito Control Association (AMCA) Field Demonstration Day This 
demonstration day was held as part of the AMCA's 2003 Annual Meeting in Minneapolis, MN. 
Twenty-three organizations participated by demonstrating new equipment, techniques, and field 
methodologies used in mosquito abatement operations throughout the United States. This forum 
allowed MMCD staff to exchange ideas with other mosquito control professionals and to 
incorporate this acquired knowledge to improve our operations. 

47 



Plans for 2004 

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. 

In 2004 MMCD plans to repeat tests ofVectolex® CG (B. sphaericus), Altosid® briquets and 
Altosid® pellets to control Culex mosquitoes breeding in catch basins and other sites. Tests of 
Altosid® XR-G sand against the cattail mosquito (Cq. perturbans) will be repeated as will tests 
of Pyrenone® for adult mosquito control. Finally, tests of aerial adulticide equipment will be 
conducted so we are prepared if aerial adulticiding is necessary to combat WNV or other 
mosquito-borne diseases. 
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Supporting Work 

2003 Proiects 

PDA Field Data Entry 

Staff expanded on a successful small-scale test in 2002 
of Palm OS-based Personal Digital Assistants (PD As) 
for field data entry. Two field offices were equipped 

with PDAs for all inspectors. Custom data entry software was 
developed for two common MMCD forms: the FF2 (wetland 
inspections and ground treatments, catch basin treatments, 
and cattail larval inspections) and the C-form ( container and 
tire inspections and removal). Data were entered for the latter 
part of the year using these forms on the PD As and uploaded 
to local server databases daily. Most staff found the PDAs 
easy to use. 

Using PDAs for daily data entry has several benefits for 
MMCD. Results of a time study showed foremen spent less 
time correcting errors when their staff used PD As. 
Eliminating the cost of the current data entry service used for 
paper forms will pay for the PDA hardware in about 3 years. 
Having data available immediately will enable staff to use the 
information to improve inventory checking and tracking of 
lab samples. We also hope to develop tools for improving 
real-time fieldwork planning during periods of intense activity 
after a major rainfall. 

Based on the success of the 2003 study, PDAs have been 
purchased for inspectors at all six field offices. There are also 
plans to develop additional software for entry of adult 
mosquito surveillance and other routine tasks. 

Mapping 

A major effort this year was mapping locations of storm water 
catch basins for WNV control. This used many of the map 
layers MMCD uses for other maps, including digital aerial 
orthorectified photos and metro area streets, both obtained 
through the MetroGIS project at the Metropolitan Council. 
Tests of MM CD's current low-end GPS units early in the year 
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showed that their accuracy was inadequate for catch basin mapping so the project was done 
using¼ section paper maps augmented by information from the cities when available. The 
results are topologically accurate ( e.g., 3rd catch basin from the SW comer of an intersection on 
the west side of street can be identified) and observations suggest their location accuracy to be 
+/- about 15 feet parallel to the street. 

Staff continued to update digitized wetlands and wooded areas, and have begun mapping 
wetlands in the western Carver County area recently added to the District. Map updates in areas 
with new construction have been aided by the acquisition of new aerial photography in the fall of 
2003 made available by the USDA Farm Service Administration through an agreement with the 
MN Land Management Info Center and MnDOT, MnDNR, and MPCA. 

In early 2003 map and data files on citizen requests for restricted access or limited treatments on 
their property were updated and restructured to facilitate future data updates. Property 
boundaries were verified with parcel data obtained from the counties and MetroGIS. 

Digital wetland or catch basin files have been provided on request to other units of government, 
including the U ofM Department of Forest Resources, MN DNR Waters, Metro Council 
Environmental Services, and the city of St. Louis Park. Ramsey Soil and Water Conservation 
District has started a project making wetland maps including our data available on the internet as 
PDF files. MMCD continues to participate in MetroGIS, including serving on the Coordinating 
Committee. We shared information about our mapping process with Cass County, ND mosquito 
control employees who are working on setting up a similar system. We are beginning talks with 
USFWS representatives on how our data might be useful in an update of the National Wetlands 
Inventory in the metro area. 

Storm water Management and Mosquitoes 

The spread of West Nile virus has brought national attention to problems with constructed storm 
water structures Best Management Practices (BMPs) that provide larval habitat for mosquitoes 
(see "The Dark Side Of Storm water Management" by Metzger et al., Stormwater magazine, 
March/ April 2002, http://www.stormh20.com). Locally, MMCD staff members have been 
assembling information on how storm water designs can promote or hinder mosquito production 
here. Staff participated in a workshop by the U ofM Stormwater Laboratory and made 
presentations to organizations including the Board of Soil and Water Resources, SW Minnesota 
Public Works Association, MPCA/MECA "Plants and Stormwater Design" workshop, and 
Wetland Delineators Association, as well as to groups of city and private engineers. 

Nontarget Studies 

2003 Monarch Toxicity pilot study At the request of the Technical Advisory Board, 
MMCD has continued to evaluate nontarget effects of adulticides. Work reported in previous 
MMCD Operational Reviews has included: 

• Literature review of UL V aerosol resmethrin and sumithrin (2002). UL V aerosol treatments 
result in little surface deposit, and resmethrin does not persist long in water or soil. Although 
fish and some aquatic invertebrates are susceptible to acute exposure to resmethrin, aquatic 
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habitats do not appear to receive sufficient exposure from UL V aerosol treatments to trigger 
mortality. 

• Acute toxicity of Scourge® (ULV resmethrin) to caged loosestrife beetles (2002). Mortality 
of beetles downwind of fog path was 80% within 25 feet downwind, dropping to 20% or less 
at 75-110 ft. 

• Loosestrife beetle exposure to MMCD adulticides (2000 and 2001). Data on the success of 
beetle releases vs. proximity to MMCD treatments showed that, although treatments might 
have affected a few sites, overall success of beetle populations was not related to adulticide 
treatments. MMCD currently keeps spray paths 150 ft from recent beetle release sites to 
allow establishment of beetle populations. 

• Scourge® (UL V resmethrin) or Anvil® (UL V sumithrin) effect on nontarget flying insects 
(2000). Nontarget insect numbers in traps baited with ultraviolet light sources did not appear 
to be related to treatments in two field tests. 

2003 Planning session-Staff members Stephen Manweiler and Nancy Read met with TAB 
members Dr. Karen Oberhauser, U ofM Department of Fisheries, Wildlife and Conservation 
Biology, and Dr. Roger Moon, U ofM Department of Entomology, to outline steps toward 
ecological risk assessment. We discussed possible species of concern, determining risk of 
exposure to toxic doses, mechanisms of exposure, mobile vs. sedentary insects, and possible 
methods including post-hoc surveys, direct mortality, and laboratory and field bioassays. 

For 2003, we chose to study permethrin barrier treatments because of their long residual, and 
examine effects on monarch butterflies (Danaus plexippus (L.)) as an example of a charismatic 
sedentary herbivore. We decided to begin with a simple screening-level test (as defined by Wolt 
et al. 2003) to determine whether permethrin on milkweed had an effect on monarch larvae that 
fed on the leaves. If the material affected larval mortality or growth, additional work could 
evaluate larval population exposure to treated food sources. A brief review of relevant literature 
on permethrin was also done. 

Permethrin background information-Permethrin, like other synthetic pyrethroids, is known for 
its low toxicity on mammals and birds (WHO 1990) and is unlikely to present a hazard to 
humans. Fish and many aquatic invertebrates are susceptible to permethrin but rarely exposed 
due to use patterns and the characteristics of the material (WHO 1990, NRCC1986). However, it 
is a broad-spectrum insecticide affecting Lepidoptera as well as Hemiptera, Diptera, and 
Coleoptera, especially when eaten by larvae, and has significant repellent action (WHO 1990). It 
has been used extensively on cotton (WHO 1990) and is labeled for use on vegetables, field com 
and soybeans as Ambush® or Pounce®. The label dose for these crops ranges from 0.05 to 0.4 lbs 
AI/acre; label dose for barrier spray for mosquitoes and other flies is 0.1 lbs AI/acre (see 
Permethrin 57% OS label, Appendix F). Aerial applications of permethrin have been used for 
spruce budworm control in forests (NRCC 1986) at doses of0.008 to 0.125 lb AI/acre. It is 
labeled as a UL V aerosol for mosquito control at doses of 0.0035 to 0.021 lbs AI/acre, but this 
application method is not used by MMCD for this material. Agricultural use of permethrin is 
complicated by development of resistance (Shelton 2000, Mascarenhas 2000), and potential for 
disruption of predatory mites (Zalom et al 2001) or parasitoids (e.g. Hill and Foster 2000). 
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Screening Tests -Initial studies were designed and carried out in July-September, 2003. MMCD 
staff examined areas where permethrin treatments were planned and found some areas with 
milkweed present. Staff collected milkweed from these areas and untreated areas at intervals 
after treatment. Individually packaged leaves were relabeled by staff from Dr. Moon's lab for a 
randomized double-blind design. Leaves were then delivered to Dr. Oberhauser's lab and set up 
in individual containers each with a single monarch larva from Dr. Oberhauser's colony. 
Additional leaves were collected by Dr. Oberhauser from treated areas listed on the MMCD web 
site and compared with leaves from untreated areas. A test of sublethal effects using serial 
dilutions of pennethrin was also done. Dr. Oberhauser and student Sara Brinda scored and 
recorded results. 

Results showed mortality of most monarch larvae on field treated leaves in all trials. First instar 
larvae appeared to be more susceptible. Leaves collected up to 15 days after treatment still 
caused mortality, but there was less than 0.5 in rainfall during this period so material was 
unlikely to have been washed off. Larvae exposed to the leaves for a shorter time had lower 
mortality, and the material may have had a repellent effect on some larvae. In the sublethal 
effects test, a dose of 0.1 % of field rate (approx. 0.0001 lb AI/acre) appeared to extend normal 
development, usually about 26 days, by about 3 days. Details of the methods and results will be 
made available in a separate report. 

Given these results, it appears that further work is warranted to evaluate risk. Most MMCD 
permethrin treatments are done at woodland edges, to keep mosquitoes from moving out of 
shaded resting areas into open areas with human activities. Field staff working on this study 
observed that, while milkweed may be found at woodland edges, it prefers more open locations 
if these are not mowed or otherwise managed. An ecological risk assessment would need to 
evaluate milkweed distributions relative to permethrin exposure, similar to the approach used by 
Oberhauser et al. 2001 to evaluate exposure of larvae to Bt com pollen, and previous work on 
loosestrife beetle exposure to MMCD adulticide treatments (MMCD 2000 Operational Review, 
August 2001). 
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Wright County Non-target Impact Study Publication Interest remains high in the 
nontarget 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: 

Bureau of Land Mgmt/Fish and Wildlife Service Interagency Library, Sacramento, CA 
Presidio Trust, San Francisco, CA 
American Mosquito Control Association Technical Advisor, Orange Park, FL 
Pesticides Section, Ministry of the Environment, Toronto, ON, Canada 
Toronto Public Health, Health Promotion and Environmental Protection, Toronto, ON 

In addition, access to the reports and related work has been expanded on the MMCD web site, 
www.mmcd.org. 

Some progress has been made on assembling a report suitable for peer-reviewed journal 
publication from the 1997-1998 results of the Wright County Bti and methoprene non-target 
study. Dr. Richard Anderson (EPA, now retired, Continuation Panel member) assembled an 
initial draft. Work is progressing on assembling tables and figures and refining the draft, which 
will then be reviewed by the original researchers (Drs. Mary Balcer and Kurt Schmude, LSRI, 
and Lyle Shannon, UMD) and members of the Continuation Review Panel. 

Public Information 

During its 2003 session, the Minnesota State Legislature mandated changes in the way the 
District must notify citizens of adulticiding activities. In addition to notification methods already 
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in place, changes in MMCD's statutes now call for notification at least 24 hours in advance and 
direct notification of interested citizens. 

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. 

Direct email notification In 2003, in response to legislation, the District began direct 
email notification of citizens who requested advance notification. A local company, GovDocs, 
was chosen to house and maintain lists of subscribers to this service. Gov Docs 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 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 reached a peak of 440 in mid-July. 

Daily public meetings Also new in 2003, public meetings about scheduled adulticide 
treatments were held each day at 3:00 PM at each regional office. Information available at these 
meetings was identical to information available through direct email notification, on the 
District's Bite Line, and on the District's website. 

West Nile Virus in the News MDH was the lead agency for basic West Nile virus human 
case information. Information about horse cases was disseminated by the Minnesota Board of 
Animal Health. MMCD continued to be a sought-after source of accurate information about 
West Nile virus mosquitoes, prevention tips, and current treatment practices. 

Throughout 2003, WNV-related press releases were issued by the Minnesota Department of 
Health (see: http://www.health.state.mn.us/divs/idepc/diseases/westnile/index.html for a list of 
MDH press releases). MMCD issued a single press release in late August advising citizens to 
continue taking precautions against mosquito bites - even though mosquito numbers appeared to 
be dropping due to dry weather. 

WNV continues to be an important local, regional, and national story. While MMCD does not 
actively solicit media coverage of West Nile virus related activities, staff continue to be available 
to offer easily accessible and accurate information through brochures, community events, media 
interviews, and direct communication with city, county and state officials. 

Calls Requesting Service Citizens of the metropolitan area can call MMCD to report high 
numbers of adult mosquitoes and request service. After increasing for several years, total call 
numbers in 2003 were similar to 2002. Calls reporting annoyance generally followed the 
seasonal pattern shown by sweep net counts for human-biting mosquitoes (Fig. 6.1 and Chapter 
2). Increases in calls followed major floodwater mosquito broods, indicated by larvicide activity, 
and were in tum followed by adulticide activity (Fig. 6.2). 
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Figure 6.2 Calls requesting annoyance service and acres treated with larvicides or adulticides 
by week, 2003. 

Other calls received are listed in Table 6.1. A total of 4,185 calls were recorded during the year. 
Lower than average mosquito levels during late summer precipitated fewer calls, but this 
appeared to be offset by increased numbers of callers concerned about West Nile virus and 
potential mosquito breeding sites. 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 in 
2003 and referred back to MMCD if action was needed (see Chapter 1 ). Requests for limited or 
no treatment dropped significantly in 2003. 
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Table 6.1 Calls received by MMCD front desk, by type of concern and year. Some calls may 
have included more than one concern. 

# Calls 

Caller Concern 2003 2002 2001 

Check a breeding site 1516 1307 1050 

Request adult treatment 2714 3062 2598 

Public event, request treatment 132 171 115 

Request tire removal 236 321 252 

Request limited or no treatment 60 190 199 

2004 Plans 

All field offices will implement field data entry using PDAs. This will enable rapid access to 
data by lab staff and allow a similar streamlining of lab data entry practices. 

Staff will continue to provide wetland map data through Metro GIS for distribution to any users 
through a web interface. We will also provide catch basin map data to the city or county entities 
contacted last year, as well as any other agencies that might find it helpful. 

Staff will continue to develop and disseminate information on how storm water management 
designs affect mosquito production for target audiences such as engineers and watershed 
managers. 

Nontarget impact studies of adulticides with small scale tests to be designed in conjunction with 
TAB members will also continue to be developed. Staff will work with Dr. Richard Anderson to 
finalize publication of the paper describing the 1997-1998 results of the Wright County Bti and 
methoprene non-target study. 

A public opinion survey, similar to that done in 2000 and in previous years, will be conducted. 
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Appendix A Average Number of Common Mosquito Species Collected per 
Night in New Jersey Light Traps 1965-2003 

Ochlerotatus Aedes Ochlerotatus Ochlerotatus Aedes Culex Coquillettidia Average 
Year abs/punc cinereus sticticus trivittatus vexans tarsalis perturb ans All species Rainfall 

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 

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 

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 

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 

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 

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 

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 

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 
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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 Cu/ex tarsal is 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 Cu/ex (Cx. pipiens, Cx. restuans, Cx. salinarius) 
are vectors ofWNV. 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, COrbaited 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 ovenvinter 
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 Cul is eta 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. 

60 



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 Intemational/Zoecon - Altosid® XR 
Extended Residual 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 draw down 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 Intemational/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 Intemational/Zoecon-Altosid® Liquid Larvicide 
Concentrate-A.LL. 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 Intemational/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. 
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Bacillus thuringiensis israelensis (Bti) corn cob Valent Biosciences-V ectobac ® G 

Bti com cob may be applied in all types (?f 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 com 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 
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open to the public, and public owned park and recreation areas upon request and at no charge if 
the event is not-for-profit. 

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 of25 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 UL V 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 UL V 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 UL V 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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APPENDIX D 2003 Control Materials: Al Identity, Percent Active Ingredient 
(Al), Per Acre Dosage, Al Applied Per Acre and Field Life. 

Alper Field 
Percent acre life 

Material AI AI Per acre dosage (lbs) (days) 

Altosid® briquets a Methoprene 2.10 220 0.4481 150 

330 0.6722 150 

440 0.8963 150 

i* 0.0020* 150 

Altosid® pellets Methoprene 4.25 2.5 lb 0.1063 30 

4 lb 0.1700 30 

0.0077 lb* 
0.0003* 30 

(3.5 g) 

Altosid® SR-20 b Methoprene 20.00 20ml 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* 
0.0006* 7-28 

(3.5 g) 

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®r Pyrethrins 2.00 1.5 fl oz 0.00172 <1 

a 44 g per briquet total weight (220 briquets=2 l .34 lb total weight) 
b 1.72 lb Al per 128 fl oz (1 gal); 0.45 lb AI per 1000 ml (1 liter) 
c 0.50 lb Al 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 Al per 128 fl oz (1 gal) 
e0.15 lb AI per 128 fl oz (1 gal) 
r 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) 
* 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 1995-2003. The actual geographic area 
treated is smaller because some sites are treated more than once. 

Control Material 1995 1996 1997 1998 1999 2000 2001 2002 
Altosid® XR Briquet 

7,303 422 501 371 533 533 589 628 150-day 
Altosid® XR Briquet 
90-day 0 0 0 961 0 0 0 0 

Altosid® Sand-
Products 871 712 1,096 1,868 3,968 786 1,889 1,822 

Altosid® Pellets 
30-day 8,212 10,654 8,851 10,432 13,775 11,121 14,791 16,521 

Altosid® 
SR-20 liquid 668 565 1,645 529* 355 29 91 51 

Bti Com Cob 
granules 131,589 68,355 106,755 113,539* 118,733 84,521 90,527 202,875 

Bti Liquid Black Fly 
(gallons used) 3,606 3,025 5,445 4,233 4,343 821 4,047 3,169 

Permethrin 
Adulticide 6,305 5,914 6,340 6,164 4,865 4,066 3,444 5,734 

Resmethrin 
Adulticide 61,858 120,472 106,065 65,356 51,582 42,986 41,311 43,302 

Sumithrin 
Adulticide 0 0 0 0 0 0 8,423 32,230 

* These values are updated; therefore, some values may differ from similar values in earlier publications. 
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2003 

323 

0 

0.5 

18,458 

33 

113,198 

3,408 

6,411 

68,057 

14,447 



Appendix F Control Material Labels 
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I 
EKTE 

A SUSTAINED RELEASE PRODUCT TO PREVENT ADULT MOSQUITO EMERGENCE 

ACTIVE INGREDIENT: 
(S}-Methoprene {CAS #65733-16-6) 
(Dry Weight Bosis) ..... , . , . , ...... . 
OTHER INGREDIENTS: . ............... . 

Total .. . 

2.1% 
-2Z.2..% 
100.0% 

This product contains woter; therefore the weight of 
the briquat ond percent by weight of active ingredient 
will vary with hydration. The ingredient statement is 
expressed on o dry weight basis, 

EPA Reg No. 2724-421 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 
INTRODUCTION 

ALTOSI0® XR BRIQU£TS ore designed to release 
effective levels of methoprene insect growth regulator 
over a period up to 150 days in mosquito breeding 
sites. Release of methoprene insect growth regulator 
occurs by dissolution of the briquet. Sofr mud and loose 
sediment con cover the briquets and inhibit normal 
dispersion of the odive ingredient. The product may 
not be effective in those situations where the briquet 
can be removed from the site by flushing action. 

ALTOSlD XR BR!QUETS prevent the emer~ence of adult 
mosquitoes including: Anopheles, Cu,ex, CulisP-fa, 
Coqui!lettidia, and Mansonia spp., os well as those of 
the floodwater mosquito complex {Aedes and 
Psorophoro spp.) from treated water. Treated larvae 
continue to develop normally to the pupal stage where 
they die. 

NOTE: Methoprene insect growth rngulotor has no 
effect on mosquitoes which have reached the pupal or 
adult stoge prior to treatment. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

AND DOMESTIC ANIMALS 
CAUTION 

ENVIRONMENTAL HAZARDS 
This product is toxic to oquotk.: dipteron. Using it in a 
manner other than that described by the label could 
result in horrn to aquatic dipteran. Do not 
contaminate water when disposing of rinsote or 
equipment woshwoters. 

DIRECTIONS FOR USE 
H is a violation of Federal Low to use this prodvd ln o 
rnonner inconsistent with its labeling. 

APPUCATION TIME 
P!ocement of ALTOSID XR BRlQUETS should be ot ot 

before the beginning of the mosquito season. AlTOSID 
XR BRIQUETS con be applied prior to flooding when 
siles are dry, or on snow and ice in breeding sites . 
prior to spring thaw. Under normal conditions, 1 
opplication should last the entire mosquito seoson, or 
up to 150 days, whichever is shorter. Alternate 
wetting and drying will not reduce their effectiveness. 

APPLICATION RATES 
Aodes and Psorophora spp.: For control in non-(or 
low .. ) flow shallow depressions (s 2 feet in depth), treat 
on the basis of surface oreo, placing l briqu0t per 
200 ft\ Briquets should be placed in the lowest oreas 
of mosquito breeding sites to rnointoin continuotrn 
control os the site alternately floods and dries up. 

Cu/ex, Culiseto, ond Anopheles spp.: Place one 
ALTOSlD XR BRIQUET per l 00 ft'. 

Ccquilleftidia and Mansonia spp.: For opplicotion to 
co~~oil marshes_ and water hyo:-inth beds. For,, control 
of rhese mosquitoes, place l briquHt per 100 fr. 
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Culex sp. in storm wCJter drainage areas, sewers, and 
cok:h basins: For cotch basins, place I briquet into 
each basin. In coses of large catch basinsi follow the 
chort below lo determine the number of briquets to 
use. for storm water drainage areas, place l briquet 
per 100 feet sqvore of surface area up to 2 ft deep. 
In <.mias that are deeper than 2 feet, use 1 oddltionol 
briquet per 2 feet of water depth. 

Large water flows moy increase the dissolution of the 
briquet thvs reducing the residual life of the briquet. 
Reg~Jlar inspections (vi.suol -(Jr biologicol) in ot<:iOS of 
h0avy waler flow moy be necessary to determine if the 
brlquet is still present. The retreatment interval may be 
adjusted based on the results of an inspection. 

Altosid XR Briquets Application Chart 

Nurnber•of Catch Basin Svrface Area/ 
Briquets Size (Gallons) WoterDepth (ft) . __ 

1 0-1500 0-2 

2 1500-3000 2-4 

3 3000- 4500 4 ... ,6 

4 4500-6000 6-8 

APPLICATION SITES 
ALTOSID XR BRIQUETS ore designed to control 
mosqvitoes in treated oreos. Examples of application 
sites ore: storm droins, catch basins, roadside ditches, 
fish ponds, ornamental ponds and fountoins, other 
artificial water-holding containers, ces.spools and 
septic tanks, waste treatment and settling ponds, 
flooded crypts, transformer vaults, abandoned 
swimming pools, tir1H 1 construction ond other 
manmade depressions, cattail marshes, water hyacinth 
beds, v.egelat1on-choked phospote pits, pastures, 
meadows, rice fields, freshwater swamps and 
marshes, salt and tidal marshes, treeholes, woodland 
pools, floodplains, and dredging spoil sites. For 
application sites connected by a water system, La., 
storm drains or catch basins, all of the woter~holding 
sites in the system should be treated to moximi.ze the 
efficiency of the treatment program. 

Mode in !he U.S.A. 

STORAGE AND DISPOSAL 
STORAGE 
Store in a cool place. Do not contaminate water, food, 
or feed by storage or disposal. Do not reuse empty 
contoiner. 

DISPOSAL 
Dispose of empty bag in a sanitary landfill or by 
incinerotion, or if allowed by state and loco! 
auihorities, by burning. If burned 1 stay out of smoke. 

~~;,J:,;7'~~:, ~!:~,~~d~~:tr:t,'~t: k:b·;_r~:i~.-=:~tu:1:;'~1!1
11
;~k(:$:,1 '::;. 

ihl\ ,,.<Jiedol ·when ~Qd1 ,,;t, ood handling ere conlrm-y lo l,;bol i1t\/im:lloo,. 

Always read the label before using this product. 

for information, or in case of on emergency, call 
1M800-248-7763 or visit our web site: www.altosid.com 

·,vellmark 
·~ 

\Ndbaik hllofilc1fonol 
Schmmiburg, Illinois U,S.A. 

f(l(.),:;r_in'~' A WellnKirk lnlcrnolionol Br<nd 
AlJOSJDi:> XR Exton(fod R11sid1K1! 8riqo~1s 011d ZOECOt,J·'.<· 
(,rn r;,gl~fored lrodemorks of Vvcl1m<Jtk llll<>1ot1lior10I. 

@2(\")2 WELlM./\.RK INTERNATIONAL 
fo1111ory 2002 
S<:hovrnhwu .. Ii. 



A GRANULAR PRODUCT TO PREVENT ADULT MOSQUITO EMERGENCE 

ACTIVE INGREDIENT: 
(S)-Methoprene (CAS 1/65 733-16-6) 4 .25% 
OTHER INGREDIENTS:............... 95.75% 

EPA R<.~g No. 2724-448 
EPA EST. NO. 39578-TX-1 

Total . . . . 100.00% 

KEEP OUT OF REACH OF CHlLDREN 

CAUTION 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

AND DOMESTIC ANIMALS 
CAUTION 

ENVJROMENTAL HAZARDS 
This product ls toxic to aquatic diptemn (mosquitoes} 
and chironomld (midge) 1arvM. Using it in a manner 
other than that described by the label could result in 
harrn to aquatic dipteran. Do not contaminate water 
when disposing of rinsate or equipment wsshwaters. 

DIRECTIONS FOR USE 
It is a violation of fcdernl Law to use this product in a 
manner inconsistent with its labeling, 

INTRODUCTION 
AI.TOSID«· Pellets release ALTOSIDt~• Insect Growth 
Rcguli':1tor as they erode, The pellets pr<)vent the 
emer9ence of adult standing wster mosquitoes, 
including Anopheles. Culcx. Culiset .. ➔, Coquillettidia, 
and Mansonia spp., 8S well os adults of the 
floodwater mosquitoes, such as Aodes .1nd 
Psorophora spp. from treated sites. 

GENERAL DIRECTIONS 
ft.LTOSID Pellets reletise E~m~ctive !ev(1ls of 1-\LTOSID 
Insect Growth Regulator for up to 30 clays under 
typical environrnental conditions. Treatment should be 
continued througl, the last brood of the seaS{)n. 
Tr(,),.Hecl larvae continue to develop normally to the 
pupal stage where they dle. NOTE: This insect growth 
regulator has no (!ffecl on mosquitoes wt1ich !,ave 
retKtled the pupal or adult stage prior to treatment. 

APPLJCATION SITES AND RATES 
MOSQUITO HABITAT 

Floodwater sites 
Pastures, meadows, ricefields, 
freshwater swamps and marshes. 
salt and tidal marshes, cattail 
marshes, woodland pools, flood• 
p!f1ins, tires, other artificial 
wator•hok.ilng containers 

Drf,dging spoil sites. \Vtistc 
treatment and settling ponds, ditches 
and ()ther manmade depressions 

Permanent water sites 
Ornamental ponds and fountains, 
fish ponds, cattail marshes, water 
hyacinth beds, flooded crypts, 
trtinsformer vaults, abandoned 
sv;irnming pools, construction and 
other manmade depressions, 
treeholcs, ()ther artificial water• 
holding containers 

Storm drains, catch basins, roadside 
ditches, cesspools, septic tanks, waste 
seU!ing ponds, vcgetation,choked 
phosphatH pits 

RATES (Lb/ Acre) 

2,5•5,0 

5.MO.O 

2.5-5,0 

5.Q.10.0 

69 



70 

Use lower rates when water is shallow, vegetation 
and/or pollution are minimal, and mosquito pop
ulations are low. Use higher rates when water is deep 
(>2 ft), vegetation and/or pollution are high,· and 
mosquito populations are high. 

APPLICATION METHODS 
Apply ALTOSID Pellets up to 15 days prior to flooding, 
or at any stage of larval development after flooding, 
or in permanent water sites. Fixed wing aircraft or 
helicopters equipped with granular spreaders capable 
of applying rates from 2.5 to 10.0 tb/acre may be 
used to apply ALTOSID Pellets. The pellets may also be 
applied using ground equipment which will achieve 
good even coverage at the above rates. ALTOSID 
Pellets may be applied to artificial containers, such as. 
tires and catch basins, etc. 

20· 24-001 Made In the USA 

Do not contaminate water, food, or feed by.storage or 
disposal. 

STORAGE 
Store closed containers of ALTOSID Pellets in a cool 
dry place. 

PESTICIDE DISPOSAL 
Wastes resulting from the use of this product may be 
disposed of on site or at an approved waste disposal 
facility. 

CONTAINER DISPOSAL 
Triple rinse (or equivalent). Then offer for recycling or 
reconditioning, or puncture and dispose of in a 
sanitary landfill, or if allowed by state and local 
authorities, by burning. If burned, stay out of smoke, 

WARRANTY AND CONDITIONS OF SALE 
S.- makAls no warranty, expr .. or Implied, ccncemlng 1htt uie and handllng DI this 
product - than lndlcallld on the label, Buyar .....nes ell rbks or - and handling or 
lhls IMWIIII whan IUCh ,_ and handling are COl1lra,y ID label lnolrucllons, 

Always read the label before using this product. 

For information call 1-800-248-7763 or visit our web 
site: www.altosid.com. 

~ 
~ 

\Milmark lntemedonal 
Sch111mburg, llllnols U.S.A. 

zoecon•, A Wellmerll lmamatlonal Brand 
AI.TOSID8 Pellets, AI.TOSID8 Insect GrOWlh Regula10r and ZOECON• ere 
registered trademarks of \Nellm11rk International. 

01999 WEUMARK 
November 1999 
Bensenville, IL 
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PREVENTS EMERGENCE OF ADULT FLOODWATER MOSQUITOES 

ACTIVE INGREDIENT! 
(~}-Methoprene* ........ , ....... , . . 20.0% 
OTHER lNGREDIENTS: ........... , . . . . 80.0% 

Total .. , , . 100.0% 

* CAS # 65733-16-6 

formulation contains 1.72 lb/gal (205.2 g/1) octive 
ingredient. 

EPA Reg No. 272A-446 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 
SEE ADDITIONAL PRECAUTIONARY STATEMENTS 

Because of the unique mode of action of A.LL:", 
successful use requires familiarity with speciol 
techniques recommended for opplication timing and 
treatment evaluation. See Guide to Product Application 
or consult local Mosquito Abatement Agency. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

CAUTION 
Causes moderate eye irritation. Avoid contact with 
eyes or clothing. Wash thoroughly with soap and 
water after handling. Prolonged or frequently 
repeated skin contact may cause allergic reodions in 
some individuals. 

ENVJRONMENTAl HAZARDS 
This product is toxic to aquatic dipteron. Using it in o 
manner other than that described by the label could 
result in harm to aquotic dipteran. Do not contaminate 
water when disposing of rinsote or equipment 
woshwoters. 

DIRECTIONS FOR USE 
It is a violation of Federal Low to use this product !n o 
mmmer inconsistent with its labeling. 

CHF.MfGATION 
Refer to supplemental labeling entitled "Guide to 
Product Applit::ation" for use directions for 
chemigotion. Do not apply this product through any 
irrigation system unless the supplemental labeling on 
chemigation is followed. 

MIXING AND HANOUNG INSTRUCTIONS 
l . SHAKE WELL BEFORE USING. A.LL moy separate 

on standing and must be thoroughly agitated prior 
to dilution. • 

2. Do not mix with oil; use clean equipment. 

3. Partially fill spray tank with water; then add the 
recommen_ded amount of A.LL., agitate ond 
complete filling. Mild agitation during application is 
desirable. 

4. Spray solution should be used within 48 hours; 
always agitate before spraying. 

RECOMMENDED APPUCATIONS 
INTRODUCTION 
A.LL must be opplied to 2nd, 3rd, or 4th larval 
instars of floodwater mosquitoes to prevent adult 
emergence. Treated larvae continue normal 
development to the pupal stage where they die. This 
insect growth regulator has no effect when applied to 
pupae or adult mosquitoes, A.L.L has sufficient field 
life to be effective ot recommended rates when 
cipplied to larval stages under varying field conditions. 
For further information, see Guide to Product 
Appliwtion. 

71 



72 

METHODS OF APPUCATiON 
AERIAL 
Use the recommended amount of AJ..L listed below in 
sufficient water to give complete coverage, One--half to 
5 gollons of spray solution per acre is usually 
satisfactory. Do not apply when weather conditions 
fovor drift from areas treated. 

GROUND 
Determine the overage spray volume used per acre by 
individual operators and/or specific equipment. Mix 
A.LL in the appropriate volume of water to give the 
role per acre recommended below. 

APPUCAflON RATE 
Apply 3/4 to 1 fl oz of A.LL per acre (55 to 73 
ml/hectare) in water as directed, 

APPLICATION SHES 
PASTURf.S 
A.LL may be opplied ofter each flooding without 
removal of grazing livestock. 

RICE 
A.LL must be applied to 2nd, 3rd, and/or 4th instar 
larvae of mosquitoes found in rice, usually within 4 
days after flooding. A.LL. treatment may be repeated 
with each flooding. 

tNTERMlHENTt Y HOODED NONCROP A.Hf.AS 
A.LL may be applied dS directed above when 
flooding may result in floodwater mosquito hatch. 
Typical sites include: freshwater swamps and morshes, 
salt marshes, woodlond pools and meadows, 
dredging spoil sites, drainage areas, waste treatment 
and settling ponds, ditches and other natural ond 
monmade depresskms. 

CROPAHEAS 
A.LL may be applied to irrigated croplands after 
Aooding to control mosquito emergence. Examples of 
such sites ore: vineyards, rice fields (including wild 
rice), date palm orchards; frvit and nut orche1rds, end 
berry fields and bogs. Irrigated pastures may be 
treated ofter each flooding without the removal of 
livestock. 

21-24,004 Mod'-' in tho U.S.A. 

DENSE VEGETATION OR CANOPY AREAS 
~pply an A.LL sand mixture using standord granular 
dispersal equipment, for detailed preporotion 
instructions, refer to Guide to Product Application. 

STORAGE AND DISPOSAL 
Do not contaminate water, food, or feed by storage or 
disposal. 

STORAGE 
Store in cool place away from other pesticides, food, 
and feed. In cose of leakage or spill, soak up with 
sand or onother absorbent materiol 

PESTICIDE DISPOSAL 
Wastes resulting from the use of lhisdrodud may be 
disposed of on site or at on approve waste disposal 
fodlity. 

CONTJ\lNER DISPOSAL 
Triple rinse or equivalent. Then offer for recycling or
recondltioning or puncture and dispose of in o 
sanitary landfill, or incineration, or if ollowed by state 
and local authorities, by burning. If burned, stoy out of 
srm'.lke. 
s.,~at mok.n 110 wurran!y, oxproM ,:,r lmpli,i,d, <.1>n<:Nni119 lhn \Ile ol lhh pwdutl oih1>f !hon 
lr<,1f~u!ed on 1h(I k1h1'il. BJJ)"' i'.1>$Uflll!~ oil tiik ol 111~ ond handling oi 1ni$ m<:t-orfol wh,;n 
11-:h Q~ o«d hondtlng 010 CO!\lrory to lobcf loi1ru1:1lon,, 

For information call 1-800-2-48-77 63 

Always read the label before using the product. 

Welln1ark 
-~ 

W,~!lmork lnlornollonol 
Schaumburg, Hlinoi$ U.S.A. 

Z,AJ1;onfc> A Wellmork lr,fernolionol Bta11d 
AU.'"', ALTOSID'I-) liquid Lo<vidde Ccncentrote, and 
ZOECOf\f'\ or~ Jrodemorh d 1Ne!it1m?,; lt\lemolio1ml. 
@2000 WELlMARK INTERNATIONAL 

Odobe1 2000 
Schtiurnl:Mrg., it 



AN EXTENDED RESIDUAL GRANULAR PRODUCT TO PREVENT 
ADULT MOSQUITO EMERGENCE 

ACTIVE INGREDIENT: 
(S)•Methoprene (CAS /165733-16-6) . . . . 1.5% 
OTHER lNGRED!ENTS: , ..... , . . . . . . . . . 98.5%. 

Total. , , . . 100.0% 

EPA Reg No. 2724-451 

EPA Est. No. 2724-TX-1 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

AND DOMESTIC AN1MALS 
CAUTION 

Avoid contact with skin or eyes. Due to the siz.e and 
abrasiveness of the granule, use protective eyewear 
and clothing to minimize exposure during loading 
and ht.:rndling, 

FIRST AID 
In case of contact, immediately flush eyes or skin 
with plenty of water. Get medical attention if 
irritation persists. 

ENVIRONMENTAL HAZARDS 
This product is toxic to aquatic dlpteran (mosquitoes) 
and chironomid (midges). Using it in a manner other 
thr:in that described by the label could result in harm to 
aquatic <1ipteran (mosqultoe.s) end chironomid 
(midges). Do not contamin,1te water when disposing of 
rinsato or equipment vvashwaters. 

DIRECTIONS FOR USE 
It 1s a violation of Ft>deral Law to use tt1is product in a 
manner inconsistent with its labeling. 

GENERAL DIRECTIONS 
AUOSI0® XRG releases effective levels of AUOSID'-'9 
insect growth regulator for up to 21 clays ::1fter 
application. Applications shoul(J be continued 
throughout the entire season to maintain adequate 
control. Treeted larvae continue to develop normally to 
the pupal stage where they die. 

Rotary and fixed-wing aircraft equipped with granular 
spreaders capable of applying rates listed belo•N may 
b(~ used to apply ALTOSlD XR•G, Ground equipment 
which will achieve even covera9e at these rates may 
also be used. Apply ALTOSID XR·G uniformly and 
repeat application as necessary. 

NOTE 
AHOSlD insect growth regulator has no effect on 
mosquitoes which have reached the pupal or adult 
sta9e prior to treatment. 

APPLICATION TIME 
Apply ALTOSID XR-G at any stage of lervnl mosquito 
df1veloprnent. Granules may be applied prior to 
fiooding (Le., "pre.hatch" or ''pre.flood''} in areas 'Nhic:h 
flood intermittently, ln such nreas, one (:ippllcation of 
AIJOSID XR-G can prevent adult mosquito ornerf1ence 
from several subsequent noodings. The ~1ctual length of 
control depends on the duration and frequency of 
flooding events. 
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APPLICATION RATES 
Aedes, Anopheles, and Psorophora spp.: Apply 
ALTOSID XR•G at 5-10 lb/acre (5.6-11.2 kg/ha). Culex, 
Culiseta, Coqulllettidia, and Mansonia spp.: Apply 
ALTOSID XR-G at 10-20 lb/acre (11.2-22.4 kg/ha). 
Within these ranges, use lower rates when water is 
shallow [ <2 feet (60 cm)] and vegetation and/or 
pollution are minimal. Use higher rates when water ls 
deep [22 feet (60 cm)) and vegetation and/ or 
pollution are heavy. 

APPLICATION SITES 
NON-CROP AREAS 
ALTOSID XR-G may be applied as directed above to 
temporary and permanent sites which support 
mosquito larval development. Examples of such sites 
include: snow pools, salt and tidal marshes, freshwater 
swamps and marshes (cattail, red cedar, white maple 
marshes), woodland pools and meadows, dredging 
spoil sites, drainage areas, ditches, wastewater 
treatment facilities, livestock runoff lagoons, retention 
ponds, harvested timber stacks, swales, storm water 
drainage areas, sewers, catch basins, tree holes, 
water-holding receptacles (e.g., tires, urns, flower 
pots, cans, and other containers), and other natural 
and manmade depressions. 

CROP AREAS 
ALTOSID XR-G may be applied as directed above to 
temporary and permanent sites which support 
mosquito larval development. Examples of such sites 
include: irrigated croplands, pastures, rangeland, 
vineyards, rice fields (domestic and wild), date palm, 
citrus, fruit, nut orchards, berry fields and bogs. 

NOTE 
Application of ALTOSID XR-G to sites subject to water 
flow or exchange will diminish the product's 
effectiveness and may require higher application rates 
and/ or more frequent ~pplications. 

20- 24 ·023 Made In the USA 

STORAGE ANO DISPOSAL 
Do not contaminate water, food, or feed by storage or 
disposal. 

STORAGE 
Store closed containers of ALTOSID XR-G in a cool dry 
place. 

PESTICIDE DISPOSAL 
Wastes resulting from the use of this product may be 
disposed of on site or at an approved waste disposal 
facility. 

CONTAINER DISPOSAL 
Completely empty bag into application equipment. 
Then dispose of empty bag in a sanitary landfill or by 
incineration, or if allowed by state and local 
authorities, by burning, If burned, stay out of smoke. 

WARRANTY AND CONDITIONS OF SALE 
Sehr molu,s no warranty, e,q,rim or Implied, con-,,ing lhe usa end handling of this 
product Olhar than lndlclllad on the label. Buyar assumes nll risks of use and handling or 
.this mMSlal when such u,e and handling 111'8 contrary to label ln,tructlons. 

Always read the label before using this product. 

For information call 1-800-248-7763 or visit our web 
site: www.altosid.com. 

Wlmark 
~ 

Wellmark looimalional 
Bensenville, lllllnols U.S.A. 

Zoecon A \/Vellmark lntem&lional Brand. 
Al.TOSID• Insect Growth Regula10r, Al.TOSID• XR-G and Z6ECON• 
are registered trademarlls of \/Vellmerk International. 

02000 WELLMARK INTERNATIONAL 
January, 2000 
Bensenville, IL 



IIBlaBac® 121S 
Biological i.aruicide • 
Aqueous suspension 

Active Ingredient 
Ba.emus thurln!J!Einsl$, $Ub$pi;t;iEI$ /$r~1;J/t:1t1$/s, 1 ~00 lrtt11mationa! Toxic 
Units {ITU) per mg (Equivalent lo 4.84 billion ITU per gallon; 
i.279 billicm ITU per liter) .... , ...... , . , ........... 1.2'% 
Jrif;lrt 1ngredlent1S . , , ........... , , . , , . , .. , , , . , .... R6J1% 
Toted .......... , , .. , .. , .................. , 1 • , 100,0o/o 

EPA fleg, No.73049·38 
EPA E$l. No. $3762•IA•001 UstNo.5605 

tNOSX: 
1.0 Sta:temenl of Practical Treatment 
2.0 PrecJ;1.ution~ry Stateml?lntis 

2.1 Hazard to Humans (and Domes1io /\nimars) 
2.2 Physical and Ch~micat Haiards 

3.0 Dir~ctlnR!! for Use 
3. i Chemlgation 

4.0 Storage and Dlsposal 
6.0 Ground and Aeri.oJ Applfoation 
!LO Application Dirlllctions 
7.0 Ohemlgation 

7.1 Rice-Flood {6asln) Chemlgation 
F.l.O Small Qunntlty O!lutlon Retoo 
B.O Notice 1o User 

KEEP OIJT OF REACH OF CHlLDREN 
CAU'J10N 

For MEDICAL and TRANSPDRT Emer:genclas ONLY 
can 24 Hours Aoay 1-877-315--98·1.9: .F.or AltOther 

lflf<n•rt,a\ion C~ll 1-800~323-9M7. • 

·t ,0 STATEMENT OF PRACTICAJ... TRE~TMtgNT 

2.0 

: .. • 
If In Eyes: Flush yJlth plen'ty'. of waier:, Get medlcaJ 
attention if signs of.lrri~~tion pemlsts. 
If on Skin: Wash thor0p!Jhly wllh plenty of soap and 
water. c,e1 m~dlcal attmntion.tf .sign~ of lrrttatlon persists. 

2.1 HAZARD TO HUMANS (ANO UOMl:S1'1C ANIMALS) 
CAUTION 
Ha2artls to HumnM· • • 

l'iarmful ii absorbed lhrougt1 skin. Causes rnoderate eye 
irritation. Avoid contact with skin, eyes, or clothing. Wa~h 
thoroughly with soap and water after tlandfing. Remove 
contaminate<! clothing rmd wash contaminated clothing 
before reuse. 

-
~.~ Physical mid Chemical Hazards 

Diluted or undiluted VectoBac 12AS can cause corrosion ft 
l~ft in prolonged contact with aluminum spray system 
components. Rinse spray system wi111 plenty ()l nlean water 
after use. Oare should be tak~n to prevent contact wltll 
aluminum aircraft surfaces1 slruclural cornponents anu 
control systems. tn oase of conteot, rinse tl,oroughty with 
plenty of water. Inspect e!uminum aircraft components 
regularly for signs nf corrosion. 

3.0 DIRECTIONS FOR U$E 

It is a Violf.ltii:m cf Fed~tal law to ut'-4l th1$ p1'oduct ln a 
manner inconsistent with Its labeling. Oo not apply dlreotiy 
to tir'li$l1ad drinking water reservoira or drinking water 
receptacles. 

Do not apply when waathar ct,nditions f<.1Vor drift ift)rn 
treatl;ld areas. Do not apply to motallk, painted obJoctt. 
$uCh as automobilf:;$, as spotting may occur. If SPi<'Y i~ 
dGiposited 01'1 metallic ptiit1ted $u1iatas, wash i«ir.)edi~.tl!ily 
with $oap and waror to <lvoid epotung. 

3, i Ch~migation . 
Oo no1 apply this product thtough any. type of lrr!gaHon 
system unle~s 1abtr11i1)rJ on r,t,emigati6n is fallowed. 

_, . ·. 
4.0 STORAGE ANO blSP-OSAL 

Do not contamln~te·· water,· food., or food by $tomge or 
disposal.· • • • • • 

STOAAGe: Stor~•it1'a cool {$9~-86° r- {159•:30° C)J1 rfry place. 

PESTiblOE O!SPOSAL: V!Jaste.s resulting from use of this 
prod(JCI may.!)a dlspO$ed of on site or at a_n approved wast0 
dispoial fac!llty. . • 

'· :• -'·q·QNTAl~ER OtSl10SAL: 1riplo rinsa (or equivalent). lhen 
• ·: • fiunctt.ire:,anif dispose of In a sanitary Lsnctt!ll, or by 

• lf1clnerati6n, or, if allowed by slate aM local aut11oritles, by 
burnJng. If burned, st(ly nut of smokl;l. Do Mt reuse 
contf!Jher. 

,5.0 . ·GROUND AND AERIAL. APPLICATION 

VectoBae 12AS may be applied In convention$-! ground or 
aerial applloatlon equipment with quantities of water 
$UH!dent to provide uniform coverage of the target areo. 
1'tte amount of waler needed per acre will depend on 
weather. spray eqvipment, and mosquito habitat 
characterl!!tfca. Do not mix tMrll VMtoBac i:2AS than can 
be used In a 72Jhour period. 
For most ground spraying, apply in 5-100 gallons per acre 
using hand*pump. airbllElst, mist blower, etc., spray 
equipment. 

For aerlal application, Vecto8ac 12AS may be applied either 
uncrnuted or cJiluted 1Nith water, For undiluted applications, 
;apply Q.2f.i to ~.opt/acre of Vecto!3ac 19.AS through flxel'.1 

• wing or hel!oopter airornft equipped wlth either conventional 
boom and nou10 $yStems or rotary atOrY\lzers. 

For diluted applloatlon, fill tho mix ta11k or plane hopper with 
the desired quanmy 01 water. Start ttie mechanical ot 
hyclraulic agitation to provide moderate olrouiation l)efore 
addlng lhe VeotoBao 121\S. VeotoBac 12AS sutpends 
readily in waler and will stay suspended over normal 
application pmricd.s. 8ri0f recirculailon ma·1 be necessary if 
1he spmy mixture has sat for several hours or longer. AVOID 
CONTINUOUS AGITATION OF THE SPR1-W MIXTURE 
DURING SPRAYING. • • 

CONTINUED 
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Rln~ ind flll$h $pray equlp.rnent thmoughly following each 
use. 
For blacl<fly aerial applications, VeotoBao 12AS oan be 
applied undiluted via fixed wing or helicopter aircraft 
¢q1,1fpped with either conventional tJoorn and nozzle 
systems or open pipes, Rate of application wlll b~ 
detarminGd by ths sttGam discharge and the required 
emount ol VeotcBao '121\S necessary to maintain a 0.5 ~ 25 
ppm oonoentratlon for \/eGtoBHc 12AS in tM stream wat~r. 
V~etoEac ·12AS can also M applied t.Jiluted with slmilar 
spra}1 ii?quipment. Do not mlx mer$ VectoBac ·12AS than 
can be usGd in a 72 hour Pi\ltiod. 

6.0 APPLICATION DIRECTIONS 

Oo not apply whon wind speed favor:;: dr!H oeyond the area 
or 1re~trrt!lr,L 

Suggested Hate Ran~w" 

Mmu11lft(') Habit~! Y.e.c.t:P.B.a.c..12.A.S.. 
(Sttoh as the following 
examples): 
Irrigation ditohesj roadside 0.25 • 1 pt/acre 
dltohes, flood water, standing 
pondsi woodland pools, 
snow melt pools, pastures, 
catoh basins. s1orm water 
retention areas, tidal water, 
salt marshes. and rice fields. 
In addlllon, standing water containing mosquito 1arvaij1 ln 
1lelds growing crops such as: Alfalfa, ~, monds, tt$paragu$, 
corn. C◊ttoni dates. grape$, p$ai;:has and walnuts, may be 
trealed at the recommended rates. 
W_Mn applying th!is product to $tandlng water contalning 
mosquito larvae In fields growing crops, do no1 apply this 
product in a way that will contact wo(kef$ or otMr Pli\f$OM, 
either directly or tlirough dtltt Only protooted handlers may 
be in 1he area during application. 
Polluted w.ater 1 ~ 2 pts/aore 
(such as sewar1e lagoons, anirMI waste lago<.if1S). 

i1use higher rate range in pollulad water and when late Srd 
and early 4th inetar larvae predominate, mosquito 
populetlons are high, water ls heavily pol!Llted, and/or 
algae are abundant. 

S«ggeited RatQ Range* 

B.la~J:blbJi;,iJ \/rurtoBac ·12AS 
Streams 
stream water"'~ (,;,ppm) for 0.5 • 25 mg/liter 
1 minute i;xposurt:1 tim~ 
stream water~ (i,,ppm) for 0.05 ~ 2,5 ,~,911itat 
1 O minutes axposura tim@ 
"•Use highsr rn.ta range when w~~m cMtalris high 

r.om::entralion of organic mf.l.terials, alg1:rn1 or dense 
aquatic vegetation. 

'"Dlsot1arge ls a prlnnlpal factor deterrnlning caf'ry of Bti. 
U&e higher rate or increase voh.1me by water dllutlon ln 
low dlacharge rivers or streams under low volume 
(drought) oondltiom:;, 

VAl.CNT8lOSC1ENCES., 

V: l)~f\J<~.)~T;ilS 

nm iF.CliNOlOGY W,W 
L!llci'l."t'Nl.l.!UL M0,1£1 , &rr0-.!2HS'.i1 

7.0 CMEMIGATION 

7.1 

Apply this product through tlood'(basin) irf'igation systems. 
Do not apply this product \hro1.1gh any ottier type or 1rrifJ11tion 
system. 

Crop Injury, lack of effectiveness, or illeual pestic1di;, 
rosldues in the crop C{il.n roeult from nonuniform dlstrlbuuon 
l;'lf trma~~r.l W?ter. 

H you have any questions about oalibrati<:% vou 9hould 
contact State !Extension Serv]cl;':J Spe<:ia!ist!il, ~ equipment 
manufacturers or othar experts. 
A person knowledgeable of this cherni1Jatlon system and 
responsible for 1ts operation, or under the supervl3lon of the 
re$ponslble person, shall Bhut ihe system down and make 
rn:1cessary adjustments should the nood arisa. 

RJCE~FLOOD (BASIN) CHE;MlGATION 
Systems using a gravity flow pa$ticida di~p~1'\t1ing system 
must mail!>t the pesticfde into the water at the hearl of the 
'flelcJ and downstream of a hydraulic discontinuity Siuch Ma 
drop sl;n.tcl1,1re or weir box to decrease potenlial for water 
source oontamtn11t1on from backflow lf water ilow stop$. 
Vec:toBac 12AS Is metered or dripped into rice iloodwater r.J.t 
applioatlon stationG poattioned !It tli(.J point of i1')1rnductton 
(levGe cul) ◊f water ir*i e~ch rice flelti or pan. Two to three 
pints o'iVCctoBao i2AS are diluted In water to a final votum0 
of 5 fJa.llOO$. The ciilut~d solutjon Is conmtned In a 5 aallon 
container and metered or dispersed inio ilv~ ir!'igatk111 -~,.•al0i' 
usi11g a oonstant flow device at th1;1 rat!!l of 80 rnl per minule, 
)ntroductlOt) of 1he solution should begin when 1/3 to ·112 of 
ihe pan or field Is covered wilh 1loodwat1:1r. l)(;IIJv(;)ry nf tM 
solution should continu0 for a period of approximately 4·· 1 /2 
hours. Floodwater depth should not exceed i 0-12 1nChG$ to 
ptovent exoessive dilution o1 Vei::t◊Hl:lc iP,/\S which could 
result lri reduced larval klll. 
Agitation is not required during the period in which the 
Veoto8ao 12AS solution is being di$p8($0d. 

Application of VeotoBao 12AS into rloe floodwator ls not 
permitted \Jsin~J Ill pte$$~tized water !:ind pe:1Hclde lnjootlori 
system. 

SMALL QUANTITY ori..tm(>N RAT!:$ 

Gallon$ Spray Solution/Acre 
(Ounoes Needed per GallM of $pra.y} 

Vectoaac 12AS 
Rate In Pints 
PerAG.rft 
0.25 (4 Oi:) 
0.5 (8 oz) 
1.0 (16 oz) 
2.0 (32 oz) 

1Ms-d/.t 
0.4 
0.8 
i.6 
e.2 

NOTJCJ::: ro USGR 

~li.t:IRiLA ~ 
o.rn O.OB 
0.32 0.16 
0.64 0.82 
1.2B 0.6-4 

SELLER MAKES NO WARRANTY, EXPRESf'.1 OH 
IMPLIED, OF MERCHANTABIL.ITY, FITNESS OR 
OTHERWlSE CONCERNING USE OF THI$ PRODl.JCT 
OTHER THAN AS INDJCATED ON THG. LABEL UGER 
ASSUMES ALL RISKS OF USE, STORAGE OR 
HANDLING NOT 1N STHlC:T AGCOHDANGE \Nini 
ACCOMPANYING DIRECTIONS. 



ACTlVE INGREDIENT: 
Bacillus lhuringitmsis, subspecies israelensis, 200 
International Toxic Units (ITU) per mg 
(Equivalent to 0.0~fl bll!ion lTU per pound) ........... 0.2% 
INERT INGREDIENTS . . . . . . . . . . . . . . . . . . . . . . . . . . 99.8% 
TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·lQ0.0% 

EPA Reg. No. 73049• i 0 
EPA Est. No. 33762-lA-001 

INDEX: 
1.0 Statement of Practical Treatment 
2.0 Directions tor Use 
3.0 Storage and Disposal 
4.0 Application Directions 
5.0 Notice to User 

List No. 5 i 08 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

For M!;I!lGi:\J,., and IRA!t$..P_QB.I Emergencies QN.k..Y. 
Call 24 Hours A Day 1*877-315-9819. For All Other 

Information Call 1-800-323-9597. 

1.0 STATEMENT OF PRACTICAL TREATMENT 

If in Eyi)S: Flush eyes with plenty of water. Get medical 
attention H irritation persists. 

2.0 DIRECTIONS FOR USE 

It is a violation of Federal Law to use this product in a 
manner inconsistent with its labeling, Do not .. ~pply 
directly to treated. finished drinking water reservoirs 
or drinking water receptacles. 

3,0 STORAGE AND DISPOSAL 

Do not contaminate potable water, food or feed by 
storage or disposal. 

Storage: Store in a cool, dry place. 

Pesticide Disposal: Wastes resulting from use of 
this product rnay be d1sposed of on site or at an 
approved waste disposal facility. 

Container Disposal: Completely empW bag into 
application equipment Then dispose of empty bag in a 
sanitary lan(Jfil! or by incineration, or, if allowed by State 
and local authorities, by burning. If burned, stay out of 
smoke. 

4,0 APPLICATION DIRECTIONS 

VectoBac G is an insecticide for use against mosquito 
larvae. 

Mo§quitoes .. Habitat §y_gg_~~t~.<;! R~n9~ . .R~lt~: 
(Such as the following 
examples): 

Irrigation ditches, roadside 2.5 - i o lbs / acre 
ditches, flood water, standing 
ponds, woodland pools, 
snow melt pools, pastures, 
catch basins, storm water 
retention areas, tidal water, 
salt marshes and rice fields 

In addition, standing water containing mosquito larvae, 
in fields growing alfalfa, almonds, asparar.1us, corn, 
cotton, dates, grapes, peaches and walnuts may be 
treated at the recommended rates. 

• Use 10-20 lbs. i acre when late 3rd and earlv 4th instar 
larvae predominate, mosquito populations are !1igh, 
water is heavily polluted . {sewage lagoons, animal 
waste lagoons), and/or algae are abundant. 

Apply uniformly by aerial or ground conventional 
equipment. 
A 7 to 14 day interval between applications should be 
employed. 

5,0 NOTICETO USER 

SELLER MAKES NO WARRANTY, EXPRESS OR IMPLIED, 
OF MERCHANTABILITY, FITNESS OR OTHERWISE 
CONCERNING· THE USE OF THIS PRODUCT OTHER 
THAN AS INDICATED ON THE LABEL USER ASSUMES 
ALL RISKS OF USE, STORAGE OR HANDLING NOT IN 
STRICT ACCORDANCE WITH ACCOMPANYING 
DIRECTIONS. 
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ACTIVE INGREDIENT: 
Baomus Jhuringiensis, subsp. israelensis fermentation solids 
~nd $Olubles .... , ...... ,. ............ :: .... , ..................................... 37,4°/a 
INeRT INGREDIENTS ............. : ...................................... 62.6'-}'o 
TOTAL .......................... ,, ................ ,, .... ., .. .,.", ................ 100.0% 
(potency; 3000 lr'ltemational toxic units (ITU) per mg] 
Equivalent to 1.36 bllllOI'\ ITU/lb. 

EPA Reg, No. 73049-5? 
EPA Est. No. 3376.2-IA-001 List No. 60215 

lNOEX: 
1.0 Statement of Practical Treatment 
~.o Precautionary Statements 

.2.1 Hazards to Humans and Domestic Anlmats 
2.2 E1wironmental Hazards 

~.o Olrectlons for Use 
3.1 Chemigatlon 

4.0 Storage and Dlsposal 
5.0 Applicallon Dlrectlons 
e.o Srnall Quantity Dilutlcn Rates 
7.0 Grou11d and Aerial Application 

7.1 Aerial Application 
a.o Notice to Usar 

KEEP OUT OF REACH OF CHILDRE~_: 
CAUTION ,· ·_. 

for ME,J)J_CAI:,. and TRANSPORT Em~~encie;s 'QNLV 
Call 24 Hours A Day 1~s11M315 .. 9a,19. For Afl.Ot~e.r ... , 

Information Call 1--aoo~s23 .. 9597, • 
, ~, ,.) < .~ • • 

1.0 STATEMENT OF PRACTICAL TREATMENT 

2.0 

Inhaled: Remove victlm·tc/fresh air. lf·nc:,tbreafhing, give 
artifk.:h,il respiration, :tir~ferabty· mouth'~to:mouth. G~t 
mecflcal attention. • • • • •• . , 

Hin Eye$: fl,U$h :ey~s with plenty.of water. Call a physi• 
cian if irrita\i~n pe~_lst~, .:·,, • 

PRECAUT(OJ\lARY .. StAtEMIENTS 

HAZARD$ TO HUMANS-ANO DOMESTIC ANIMALS 
CAUTION •••• .• •, 

Harmful if Inhaled. Avoid breathing dust. Remove con
taminated clothing and wash before reuse. CaU$SS 
moderate ~ye irritaticm. Avoid contact with eyes or 
clothing. Wa.6h thoroughly with soap and water after 
handling. 

-
As .a general precaution when exposed 10 potentially 
high concentrations of living microbial products such as 
this, all mixer/loaders and appHcai:ors n.ot in ~nclosed 
cabs or aircraft must wear a dust/mist filtering re$plra• 
tor meeting NfOSH standards of at least N-95, R•95, or 
P-95. 

2.2 ENVJRONMENTAL HAZARD$ 
Do not apply directly to treated finished drinking water 
re.servoirs or drinking water receptacles when water is 
intended for human consumption. 

3.<J DIRECTION$ FOR USE 

It is a violation of F'ederal law to use th!$ product in a 
manner Inconsistent with its labeling. 

,S.1 Chemigatlon 

4.0 

Do not apply this product through any type of irrlgation 
system. , :: 

STORAGE AND PJ~POSAL , 
Do not contaminat~ water,,fori,Q; ·qr f()ed by itorag$ or 
dltposal, 
Storage: St◊re In ecol [59w86~F ('I 5•30°C)J, dry place. 

Pes11c!cnlb1spo,sal! Waste~• ff)$UllJng from the 1,1$0 
of this ··produ,gt ·may ·be disposed 01 on slie or at an 
a.pp'roy53d waste-;di~pos~I facility. 
Cdntnirier 0l$po~a(:· Triple r!nss (or equivalent), 
Then puncture and'<lispose of in a sanitary landfill, or 

, by ifio!nera\ldrrf or, if allowed by state and local 
-'t:iuthori~les, by- bt1m!ng. If burned, stay out cf smoke. 

APPLICATION DIRECTIONS 

• Do,.not apply when wind spead fa.vors drift beyond iM 
: ··:.area of treatment. 

Mosguito Habitat Suggested Rate Range .. 
(Suen as the following 
examples): 

Irrigation ditches, roadside 
ditches, flood water, standing 
pools, woodland pools, snow 
melt pools1 pastures, catch 
basins, storm water retentlon 
e.re~s. tidal water, salt marshes 
and rioe fields. 

1.75 • 7.0 oz/acre 
(50 • 200 g/aore) 
(125 • soo glha) 

In addition, standing water oontalnlng mosquito larva,e, 
In field$ growhifJ crops such as: Alfalfa, almonds, 
asparagus, corn. cotton, dates, grapes, p~aches and 
walnuts1 may be treated a1 the recommended rales. 

WMn ~pplying this product to standing water oontainw 
ing mosquito larvae in fields growing crops, do not 
apply ihis product in a way that will contact workers or 
other persone, eltMr r.tlrectty or through dtift. Only pro
tected handlers may be in the area. during eppllcat!on. 
Polluted water 7.0 - 14.0 oz/norn 
(such es sewege lagoons, (200 • 400 g/act~) 
animal waste lagoons) (0,5 " 1.0 k.g/ha) 



- -~ Us~ hlgl1er rat{;) range in polluted water and when late 
3rd and early 4th instar larvae predominate, mosquito 
populations are high, i,,vater is heavily pol!utM, and/or 
aJgaa are abulid~nt. 

6,0 SMALL QUANTITY PIWTION RAT~$ 
GsHons Spray Ml;xture/Aere 
(Ounces Needed per Gallon of Spray} 

VectoBac WOG 
Rates in Final concentration, 

ounces/gallon spray 

Ounc-es/Aore- Gmms/A 10 Gal/A 25GaVA 50Gal/A 

i.75 50 0.175 0.07 OJ)4 
3.S 100 0.35 0,14 0.07 
7 200 0.7 0.28 0.14 
14 400 1A 0.565 0,28 

1,0 GROlJNO ANO AERIAL. APPl.lCATfON 

Veoto8ac WDG may be applied using conventlcnal 
ground or aerial application equipment with quantiti8s of 
water sufficient to provide unifonn coverage of ttie target 
area. For application, first add the VeotoBao WDG to 
water to produoe a final spray mixture. 

The amoulit of water wlll depend on weather, spray 
equipment. and mosquito habitat characteristics, For 
application) fitl the mix tank or plane hopper with the 
Q(;.\$lred quantity of water. Start lhe mechanical ◊t 
maminl ~gitaUot, to provide moaerste circufatton of 
water before adding the VeotoBao WDG. Backpack 
and compressed a.ir sprayArs ma>, be agitated by shak~ 
ing after adding V@ctoBac WDG to tfle water in the 
sprayer. Vecto8ac WDG suspends readily In water and 
will stay suspended over normal application periods. 
Brief rE.lcirculation may be necessary If the spray mi.xture 
has eat for several ho1,1rs or longer. Do not mix more 
VectoBac WDG than can be used in a 48 hour period. 
AVOID CONTINUOUS AGITATION OF THE SPRAY 
MlXTURE DURING SPRAYING. 

For ground spraylng1 apply 1.75--14 oz/aore (50~400 
g/aore; 123-988 g/ha) ofVeotoBacWDG in 5-100 gallons 
ot water per :acre (47 •950 lit$rs/ha) using hand~pump, 
alrblast, mist blower, or other spray equipment. 

For aerial application1 apply 1.75 - 14 oz/acre (50-400 
g/acr~; 123 .. 988 g/ha) of V~ctol3ac WOG in 0.25-10 gal
lons of water per acre {2.4 .. 9.S liters/ha) ~hrough fixed 
wing or helicopter aircraft equipped with either conven• 
tional boom and nozzle system or rotary atomizers to 
provide uniform coverage of the target area. 

VALt.trr810Sc1EMCES~ 
~•P•">'>~,• 

f-70 TcCfh'l-..'>lOGY WAY , 
ll!JERlYVilll:, i'.. f(!Nll • 60J·~U-9591 

7.1 AERIAL APPLlCATION 

8.0 

Avoiding spray drift at the appficauon site is the re$pon
~~ibllity of the applicator. The interaction ot many equip~ 
ment-and•weather-retated factors determine the poten
tial for spray drift. The applicator and the grower are 
responsibl<:i for considering all of these factors when 
making d1:1c1sions. 

Rinse and flush spray equipment thoroughly following 
each use. 

NOTICE TO USER 

SELLER MAKES NO WARRANTY. EXPA ESS OR 
!MPUED OF MERCHANTABILITY, FITNESS OR OTH• 
ERWISE CONCERNING USE OF TrllS PRODUCT 
OTHER THAN AS INDICATED ON THE lABEL. USER 
ASSUMES ALL RISK$ OF USE, STORAGE OR HAN· 
DUNG NOT IN STRICT ACCORDANCE WlTH ACCOM
PANYING DIRECTIONS. 
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Valent BloSolenoes Corporation 

ACTIVE iNGHIEDl~NT~ 
l:l.;1ci/lus ,isph:,rsricu.~ Serctype H5a5b, strait\ ~s€i2 TMhnlr..al Pe)wder 
(070 BslTUltng) , ........... , .. , , . , .. , , ....... , , 7.5"//, w/w 
INERT lN(-:iflEDlENT$ ....... , , ..... , ...... , . . . . . 92.5% w/w 
TOTAL ............................... , ........ 100.0% W/W 

Potency: Thi~ prod1ict contains 60 □slTU/mg or o.o?.r:.i Bllllon 
SslTU/lb. 

EPA Reo. No.7$049·20 
EPA ra£ No. 33762-IA·OO 1 Lisi No. 5722 

INOJ;;X: 
1.o Sf8tement of Praclfcal Trea.tmenl 
2.0 Precautionary Sla.temenls 

2.1 Haz~n:l to Hu,Mlt'l!.% (and Domesllo Animals} 
2 . .2 Environmental Hazards 

~.o Plreotione for V.$e 
4.0 Siornge and Dispoael 
5.0 Applloatlon DJreotioM 
e.o Notlco to User 

KEEP OUT OF REACH Of' CHILDREN 
CAUTION 

for Mf.:PJ.c.A.L and l!llU~.~tQfil Emergenties,ONI.Y 
Cau 24 Hours Allay 1•817~315 .. 9619. For .All 

Other Information CElH 1~800-323-9597. 

1.0 STArEMENT Of PRACTICAL TREATM.ENT 

II In Eye.s~ Immediately fluah eyee with plenty of ,vater. r,;f)t 
medic~I ~tt~ntion if irrllatiM peMtste,, 

!f on Skin: Wash thoroughly with plafrt.Y Qf soap a11d water, 
Gel ,riediet1l attention H Irrili.\tlon persls_ta. 

2.0 PRECAUTIONAHY STATEMEN1'!i 

~.1 HAZA.ROS TO HOMANS AND DO'MESTlC ANIMALS 
CAUTION • 

Harmful if absc1'b!;)ct' thrcUflh iM ~l<ln. oaunes mOderate eye 
JrrllEitlon. Avoid con!a~t with sKln, eyes or ciothing, Wash 
lhoroughly with soap ttnd water allol' handling. 

2.2 environmental HAzat'd!'.l 

Do not contaminate -water wl1en dl$pO$ing of equipment 
washwato,.s or rln$~tt\l. 

3.0 DIRECTIONS FOR USE 

ll is a violation ot Fmdror~I l~w to use thl$ product ln a manner 
inconaistent with tts labellng. 

-4.0 STORAGE AND DISPOSAL 

Do not contaminate water, food or 1ood by storagfi! or <lisi:,osaL 
Do not wntamlntits water wh;,m disposing of equ!pmf1nt 
waahwatera. . 
Pe$l1Cide Stor.:ige; $tore in a cool, dry plt!ct. 

Pesticide Plsposal: Wastes resulting from ihe u$e (if thin 
pr'oduct m1:1y b~J dispoMd Of ori sll& or at nn approved wastt3 
disposal lac~llHy. 

Conmlner Ol;:,pcsai: Completely emp'iy bag itito ,:1pplict1Hon ! 
equipment. Then diupose of empty bag in e .. sa.nllary landfl.11 o. r I 
by lncil'lera:tlon, or If allowed by state anct local authorill@$, by 
burning. If bumod, stay out of Gmokiil, • 

5.0 APPLlGAT10N DfRECTIONS 

M.0JlQ.UftQ.JlOJ:HR.Q1 , 1 

t. For co,'J!l'Ol of mooqulto ltil\lM :'lpeoles" 11, lhn fOllowJng 
non-crop sltas: 

H:aJ,lt~t Ante Range 

Waslewator: 
Sewage efflu0nt, sewage lagoon$, 5•20 lbrJ~cri:l~• 
oxld~tlon ponds, fi\epOCJ i;l!\,;:hos, animal 
w,';\stm lagoons, lrnpoundl!ld WMtewater 
asso<!lated \Vllh fruit and veoetable 
proooeslng 

Stormwater/Oralnngn Sycmms: 
Storm sewers, catch basins, ctratnaoe 5~20 lbs/acre"~ 
ditches, rnlenlir,rn, d0lt,rntion and seepage 
ponds 

Marhm/Coastal Art:ms; 
SAit rharshes, man{1rnves, estuaries 5-20 lbs/aero•' 

Water Bodies: 
Natural and rnanm~da aquatic silGs s1.1ch 5•·20 lbs/Mr!:.' .. 
as lake9., pol"lde, rivers, canals and streams 

Oormant Rice Fields: 
lmpo1.indaci water fn dormant rlcc fields. !H:O !be/aore~• 
(For eppllcetio,, or)ly <luring the Interval 
beiwi,.en harvecl and preparation of tho 
Jiel<l for tlw niilxt cropping cyc:1e.) 

Waste Tlros: 
Ti(es $10!'.:k('.lil~d it'! dU"1P1, landlllls, 
rocycHng plants, and otl1or $Jm!l~r site$. 

20-80 !bs!aorof1 ! 

(l) ,6·2 lb-~1000 t\q, II 

II, For the cont.rot of mosquito larvM apeetes" In 
agrlcutturalfcrop slles where mosq1.1lto br~ei;tlog Q~tH.O'$; 

Hobitat!I: 

Rice, pastures/hay fleld3, orchards, 
cltruG grove$. lnig/'ltl:ld crops. 

Apply uniformly by Mi'lal or co1wemlol'lai gl'ound equipment 
Reapply us needod a1tt3r 1-4 weeks. 

• Mosquito ipemlea effectively cor.1m!led by VMl',.,Lax CG! 
Cul$X ar,p. Pr.nropharn r.olumbhie 
Aeac:1 vcxt10, PY,01l)pi)at11 k1/'t!~ 
Asdea mof~mlmoa i\t!des Jriserl1J/U!:' 
At:Jdos stimu/ans Mde$ .<ioillcltBns 
AMas nlgrcmncu/Is Anopl10/os quadr!mll.Ou/atmi 

Coqvi!l;;!t!dln. pMurbans 
0 1.JM hlghor r.atos (Hl 10 ?.O !b$/acre) in areae wMra ~Ktenaed 

nnildual conlrol lli nQcsssnry, er in habitats having deep wat~r or rJl)n.% 
svrf1me cover. 

OONrJNVSD 



-6.0 NOTICE TO USER 

SELLeR MAKES NO WARRANTY. EXPRESS OR IMPUEQ 
OF MERCHANTABILITY, FITNESS OR OTHERWISE 
GONOERNING THE USE OF THIS PRODUCT OTHeR THAN 
M IN0ICATcD ON iHE LABS... USER ASSUMES ALL RISKS 
OF USE, STORAGE OR HANDLING NOT IN STRICT 
ACCORDANCE WITH ACCOMPANYING DIRECTIONS. 

04-3311/R3 @Valant BioSckmr.cs Corpomlion November, 2000 
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CAUTION 
KEEP OUT Of THE REACH OF CHILDREN 
FIRST AID TREATMENT 
If! ON SKIN: Wash with plenty of soap ~nd water. ?et Il1fq1(4(atttntlon if initation 
<kvelnps. ,,,,,,:",t:J,'/iL , ,, 
IF lN EYES: f-h!Sh with plenty of \¥~}(:t}t);t)fi~olfJi] attention If ltrit.:,Uon devr:oitc,(\/;, 

PRECAUTIONARY STAT,EMENTS A,~;:;}j,;:'.f 
HA2AROS TO HUMANS AND DOMESTIC ANIMALS 
CAUTION: Avoid contnct ~vith skin. eyes or clothing. Wash t 
soap and water after handlmg. ,f, 
DIRECTIONS FOR USE .,i/:/;::i 

//{JJ~i;-

1ghlywith 

It ls a vi<)latiQn of Federal law to use this product in a manner inconslslentwith 
Hs labelln,g. To be used in governmental mosquito control programs, by profes
:.!onal pest control opt:rntors, or in other mosquito or midge control operations. 
This product is for the control of immature mosquitoes and midges in ponds, 
);1kes, swamps, ditch~~. floo~iwater areas anq !nany other are~s. wh!'lHl thev 
breed and develop. ·1 h,s product may be useo m pota1Jle and 1rngat1on wafors, 
permnncn! antl semi-permanent walers, and in croplands and. pastures. 

SiORAGE AND OISPOSAL 

surface for 
the film.H 
between r 
Species: 
breatrJng 
lifo stages. 
Winds:Tl 
wheremui 
f>f1rsisLW 
once the 
km/hr) 
ln poor 
Spra 
Jelro. 

\' 
ji, 

entional toxicants Pl l<;r to adding 
he !il}n-fom1ing 1,l the MM!'; other' 
the !oimation rn an unsprayab~..l paste. 

DO NOT CONTAMINATE WATER, FOOD, OR FEF..D BY STORAGE OR D.ISPOS1\L 
PESTJCIDE STORAGE: Do not allow storage containers to rust. Rust contami
nM!on may clog spnw nonJes. Do not allow product to freeze. 
PESTICIDE DISPOSAL: Wastes resulting from the use of this product may be 
d,is,pp~~~ pf Ol\§!t.~m at.ilJ1.~pprov~ . f.di§P.9~11 fat'Hlty. . 

a 
w 
p 

nlied to the water's surface withi:iti( 
higher volumes of liqu!d, 1\GNIQUf:' 

njection system, that dilutes the MMF 
ter. Do not add i\GN!QUE~ MMF to 
ventionai byp11ss redrculation wili nr~. 

;'.. ,¥e y mlx M.,Mf w.ith waler. 

C:Ql'\ITAINER OISPO~A c rill . }1 offer lbr r 
• orpm\ctttte m , • ,sc ... ·. ,;J;~nJt~o/:l~1i<lfi!I; or by 

~Y state or Joe 1es, > ,,. :_ k -:-,,,;-·;q 
"''}., ,,.:&",:,uc, ,,.,;.,,; 

e lnfg~st.~xpectcd stiffa.<: 
iJi1inote ttif,nee<.l for;mft • 

'.~t~rs ~w ':'.i 
lr~1ilrs~~;IJ1i:.)pds, .storm wale~ and retention & 
~dside dt\~l)fcJJ gr~s?y swales, 11elds, pastures, 
!IlWS, reser.1pits, 1rngat1,'<l croplanc;ls, wOf,;~Innd 
~t:,';; • • .. I 

, la'gi:Ki1is,?Inim~Lwaste ell1uent lagoons, 
····:\}':; r~t;3 

Suggested Rate Range* 
0,2 - 0.5 gallonsfacre 
2 - 5 literslhectwe 

0.35 - 1.0 gallons/acre 
3,5 - 10 Jiters/hectara 

~ U~r h¥.Jhtr rQW-s whe,:\ cm_erge:nt-Or suntt;~ ~·eg~tJtio;t -~5, ptez;cnt.. du!! t(> the wkking tictk.m nf th!J prndud. The men::. ,,:,~gt:.t.i!H~~n nt tb:.i 
d11c-r me vegetation, Ute higher the rt.U; 

COGN!S CORPORATION, 
4900 ESTE AVENUE 
CfNONNATI, OH 45232-1419 
1·800-254,1029 
24 HOUR EMERGENcY PHONE 
CHEMlREC 1-ll00-424-9300 

"kt informatiOI! 011 thil J!l!Stitide product (lnclUlliog lteafth 
<Qnmm, medkal eit>elg~ndes. or pe5tldde lnd<koh), (UIJ the 
tlatlon~I P~rtiddt Ttl~l1V11Ul!kJtlons Network at 1,30().8$8-7318. 

• The lower rate.s 1nay b~ used when er.I:: p1,i.v.1e ur~ pn~s-:ml. 

MIDGE HABITAT 
Fresh water 

Examples include ponds and lakt:3 

·rolluted. waters 
Examples include sewage lagom15 and perrnlation ponds 

EPi\ REG NO. 53263--28 EPA Es!ablishrnent Number 53263--SC-01 

Suggested Rate Range" 

O.S gallons/acre 
S llterS/hectare 

O.S - 'l.O gallons/acre 
5 - 10 fiterS/hectare 
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Precautionary Statements 
HAZARDS TO HUMANS ANO 

OOMESTlC ANtMALS 
CAUTION 

1~/;~gt;;:~;~~~~lt~if~?~it!~~~t• Ji-.!tl. A~•L'id CMl1{'.l -.c.~th !.~~. ~yi~ ◊1 

STATEMENT OF i>'RACTICAL TREATMENT 
~~;;:~~'-~~.;~-~~~

1.t~~~~i~•~~!~~t1':;;:1;:,~i~~t~I1i~~:!{ii~~,~;Vi~1
~;;~;;;~'

0
(r. rr1t~ 

ENVIRONMENTAL KAZA.ROS 

~~\:;:'~!;\E;.;:rEJl~;t~::1!:i~J~t.t~;;f~!t!~~iif 
fif!~~~~;!;~~1~~;~~t[~::~~::~i.;1::r!;": 

PHYSICAL .ORCHEMICAL HAZ.AROS 
ti.t •t('! ~P>t >~ $t?1•<:< nt'~1:· hit)t <:if 9i)~n:fL.ttf'le 

OIRECTtONS FOR USE 
11 i,ss i1 ~iolatiori. <>1 .F-e<ierol Law tO' ose• lhl$ produe:t 1n :, ·ml!nnet 
li>c:onsl:.i~nl .,.;tt, lfJ' labQUng. 

AC1lVt•it~GHEStf:ffi: 
f'unnu!l1ri1I ci-!'l!elll>J>:>/l)t;,;pyl:iniilthyi i ;.ids, 

)f;j!,y'.,,(Z.lMitl1l(lr~thtnyl)'i;:!-<1iml)1!\yl• 
cy,;!6µ1oii;,n~cad.l'J~)!iate . 

tNH<T tNtiliEPIHHS .. , .... 
5'.00W, 

· .. ..ill\.Qb: 
100.00'½, 

C!mfains j)tlrnil.!i,'? 1tisli~~~ 
c,~ftmm, ,iom-0i:tr<1titi: mu1. JS'%i•1c.H: and 1,;ax ~,,-c)tt~Ni'. 

Contains Slh.i:gaL Permethrin 

CAUTION 

CLARKE MOSQUITO CONTROL 
PRODUCTS, INC. 
l S~ N .. Cf..RDEN 1<.VEl'<UE 

ROSELLE, lLl!NOtS lrol.7::J 

E . .P:A. EST. No, SS::!~iUll 
.EPA Beg. No. S32j.t-44 

NET CONTENTS ____ _ 

LOi NO. ______ _ 

:rr~;J\~J;~l~:~ftt::1~f;;t:~t{~1!~tdrfil~.1xt1·~::~~:tfji~i;1tt;,~~~:tt~W 
·M,x f.~~1M~1 ~~t~&\~fJ,t~,,;5Jifii'~~h!ri:TifJ}i¼;J~~~~}~~l the 
!t,l1CW1:ll}!i.lll/$ 

f'<lm,,,th,I" 1'.pp.t,e,if.l""flc,t6'< l'i'.<llt,O!ih<h,idi,pr,<y 
P<><>ndti<1~tt l'lc.<>e.1Mln. .. . ;>Ot:t«r~ 

SMl'J-1 l~!ll;>f\. l$MPtt 
tl.007. ·,tm ir.w in oso 
O.oo:l5 t$ 2.71l 4:1) 04:i 
oooas. i38 DS 2.0 02.:; 

FOR A i:S PBM£Tttl'ilN 57~~/SOL ¥£NT r.ill,UTTONf!A no 
Mlx·~~'(;fs~rl PEliM£THf!!Nti/%Wilb llill~'.(!li l,a<"iS ~OlVMl MtlllW•V J,t n,~. 
f<.dtw1A.!!jtr<1te!r.. • 

Potll>lll!Hlo, 
~"1'lG,..-r-.cl'-U 

A~lc,, !l~t"" fl, ;:,t. nn,•t.tt,~ •1>1,W 
Fl, or:-./Mh'i, ?!'!f SctO-

!il.l!'k 11>MPH 
$A(l l(}75 
:::70 iJO 
1.~lS ·z.JV 

FOR. A l!l,f f>ERMETHRJi;i ~SOi.VE!llf 011.i.n'JON RATI() 
~foi o~O) ;mr1 Pf.P.Ml:Hifllf/57%\villlfolttletll{l~) par!l\•soci,111111 a~(l aJ:>ply.a! 
Ill~ !<1Hn-11•m]l_ rat~s. 
i ~~tMt'Utrfn A~f~tt-on R~.~ fl, t,t~ f{t1J;.Mtl·SJ}f#y 
i ,P,ottn41J#~ Ft -ot·.lfAR'):. :>e-r::acr.~ 

"\¢: ~~ORI04.:. ~.il~1 •\~ty ~•f u)r¢'t:ifttt~~l}t in-.~oj~tg€..im.y ~iH.:t:r.tt?:ti<Itttf-i•if~ 
~~ ~PJlf.~~~H ~r;t;:y !rl.~idi:: :),:pat?tn:Ct"$tt}1 A9~lC.lirtL."fe ~:C1>n:S-Cemtt SN\"IOlt 

STORAGE & DISPOSAL 
ft~ net ~111itnlrtrc11 wi;ret .. hv.xt i:: t~.,rit:1 G;t~~i ~• t.\i!.rlf'-"UI!: 

t>f!s:tn:-r:o_f! ~TOAAGt: A.NP ~U.. ?11.0CEO-O~E!z {i., ·mr. .. ~i~it. ;.1 <r-111_1.,~ri11tt~~-

~f i~~~f 4f ~~i1~~I~~ii~f lI}~g~~;; 
P£S:""f'.lcitta o,Sl'o:S~t.: Wi:t,re1. ~i?.:'4.i~lf.fr<t:-'11-lM \(WtiH°rnt.iP1~-.t fflay ~r.a~+;i,-l.!i11~t-'l. 
0-~_t-.h:: ~; ;f. M i:~,tit~rtC: W~t>;.-t .1~t,lt"/4~ !~_!ffy. 

~OttT~Jtf~fl :OfSPOSAt..:. :frt~ ;~t-&~ ~ ~~n-ta:~~~; I~ u4kit 1>:t1 !(tr,~hw~ ~11 ~t.~.1~ 
u~1~1,: in t:.'11\f.J~ft ~~d <la.:,:b~i ~ i-t.&1:.;:-.iUaY ~:;'?,)'.Wt, Mb:t,ttN ~,r,r(r\ft1!. t~tt:! it~_!'lH.:M 
p.l~~tt-'.$. 

11:tt..,.~:O "'t"\J:AtlJ: _.,.,:.,i :·1· 

iN CASE OF EM!=BG!:'NC-Y; CALL.INFO TRAC f-SOO~SOS3 

FOR MORE INFORMATION CALL: 
1-S00-323-'5727 
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., A RF.ADY TO USE SYNJNHIC PYl?£rHf?OID FOi? EFf!CYJVf ADULT MOSQUITO (INU.UiJfNG ORGANOPNOSPHATE 
RES/STAN1' SPECIES), MIDGE (Bl71NG AND NON.BITING), AND BLACK FLY CONTROL 

' 1'0 (1£ APPLIED BY MOSQUITO ABATEM&VT DISTRICTS, PUBLIC HEALTH OFFIC!AlS AND OTHER TRAINED PF.R-
SONN£l 1N MOSQUITO CONTROL f'NOGRAMS. 

• CONTAINS 0.3 lb/gal (36 g/l.) OF SBP-1382 AND 0.9 lb/gal (108 gi/J OF PJPERONYL /3UTOXID£ 
• FOR AERIAL AND CROUND APPLICATION 

ACTIVE INGREDIENTS: 
* Resmethrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.14% 
*"Piperonyl Butoxide Technical ................................ , . ,. 12.42% 
INERT lNGREOIENTSt: ........... , , , ............ , , . , ............. ~ 

'Clsltrnns !somcn; ratio: max. 30% (±) cis and min. 70% (:1::) tnms. 
'"£quivatl'.\nt to 9.94% (butylcarbit)'O {6,propytpipcrn-nyl) eth(ir :ind 2.48% related compounds. 
!Contains Putrolcum Distillates. 

100.00% 

PRECAUClON AL CONSUMIDOR: SI usted no lee ingles, no use tste producto has(a que la etiqueta lo haya 
!;ido oxpHcada ampliamente. 
(TO THE USER: If you cannot read EnfJlish. do not use this product until tho labnl has been fully explained 
to you.) 

EPA REG. NO. 432-716 EPA EST. NO. 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

FIRST AID 
If SWALLOWED: call a dor;tor or get medical attention. Do not induce vomiting. Do not glvc anything by 
mouth to an unconscious person. Avoid Alwhol. This product tcmta!ns aromatic petroleum solvent 
Aspiration may be a hazaru. 
ff ON SKIN: Wash with soap and plenty of water. Gut medical attontion. 

See Side Panel For Additional 
Precautionary Statements 

for product information Call Toll-Free: 1-80Q.331-2867 

In case of Medical emergencfos or health and safoty inquiries or in caso of flrn, leaking or damaged 
containers, information may be obtain!Xf by calling 1-800-334•7577. 

NET CONTENTS: 

BAVER ENVIRONMENTAL SCIENCE 
A Business Group of Bayer CropScience LP 

95 Chestnut Ridge Road • Montvale, NJ 076.45 



PRECAUTIONARY STATEMENTS 
Hazards To Humans & Domestic Animals 

CAUTION 
Harmful if swallowed or absorbed through skitL Avoid contact with skit1, 
eyes, or clothing. Wash ttioroughly with soap and water after handling. 

Environmental Hazards 
This pesticide is highly toxic to fish. for terrestrial usus, do not apply 
directly to water, to arnas where surfaco water is present or to intertidal 
{lrnas below tho mt}an high water mark, Drlf t and runoff from treated sites 
may be hazardous to fish fn adjm:entwaters. Consult your State's fish and 
Wildlife Agency before treating such waters. Do not contaminate water by 
cleaning of equipment or disposal of equipment wash waters, 

DIRECTIONS FOR USE 
It is a violation of Federnl luw to use this proc1uct in a manner inconsistent 
w\th its lubeling. 

STORAGE AND DISPOSAL 
Do not contaminate water, food or feed by storage or disposal. 
Storage: Store product in original container in a Jocked storage area, 
Pesticide Disposal; Wastes resulting from the use of this product may be 
disposed of on site or at an approved waste disposal facility. 
Container Disposal; Triple rinse {or equivalent), Then offer for recycling 
or rncondltlon1 ng. or puncture and dispose of in a sanitary landfill, or by 
other procedures approved by State and Local authorities. 

READ ENTIRE LABEL FOR DIRECTIONS 
For use only by eert!finct applicators or under the supervision of such 
applicat0rs, for the rnduction in annoyarH;e from adult mosquito infesta
tions and as a part of a mosquito abatement program. 

IN THE STATE OF CALIFORNIA: for use only by local districts or other pub
lic agencies which have onternd into and operatt>. under a cooperative 
agreement with the Department of Public Health pursuant to Section 
2426 of the HtHllth and Safoty Code. 

This product ls to be used for control of adult mosquitoes (lnclucling 
organophosphate resistant species), midges (biting and non-biting) and 
black files by specially designed aircraft capable of applying ULTRA LOW 
VOWME or finished spray fornmlation or by ground application with non, 
thermal or mechanical spray equipment that can deliver spray particles 
within the aerosol size range and at specified dosage levels. 

NOTICE: This concentrate cannot be cilluted in water. Mix well before 
using, Avoid storing excess formulation in spray equipment tank beyond 
the period needed for application. 

ULTRA LOW VOLUME APPLICATIONS 
For use in nonthermal ULV portable backpack equipment simllar to the 
Hudson B,P., rnlx 10 fl oz (2068 m0 of this product with 1 gal (3. 79 L} of 
refined soybean oil. light mineral oil of 54 second viscosity or ()ther suit· 
rlblo solvent or dilunnt. Adjust equipment to deliver fog parth:les of 18-50 
microns mass median diameter. Apply at the rate of 4.25,8.50 fl oz of fin
ished formulation per acre {311-621 ml/hr.1) as a 50 ft {15.2 m) swath while 
walking at a spHe(1 of 2 mph (3.2 kph). Ttlis is equlvalentto 0.0035-0.0070 
lb ai SBP-1382/A (3.92- 7.85 gm/ha) pius 0.0105- 0,0210 lb al plperonyl 
butoxide tecll./A (11.77 •23.54 gm/ha). Where dense vegetation ls present, 
the higher rate is recommended. 

For truck mounted nonthfff@ll ULV equipment similar to LECO HD or 

MICRO-GEN or WHlSPERMIST-Xl. aqjust equipment to deliver fo9 particles 
of s.20 microns mass median diameter. Consult the following chart for 
application rates. 

Treatment lb ai!A Fl oz/A of 
uf Scourge Undiluted Spray Application Rate-Fl oz/Min 

wanted to be Applied 
SBP-1382/PBO 5MPl-l 10 Mf'H 

0.007/0.021 3.0190 ml) 9.0l266.2m1) ·1 a.O{S32.3ml) 
0.0035/0. 0105 1.5145 mil 4,5(133,1 mli 9.0£266.2 mil 

0,0017S/0.00525 0,75i22.5 mil 2,25(66,6 m)) 4.5'133.1 mn 
0.00117/0.00351 0.50(15 mn 1.50{45 rnl) 3.0(90 ml) 

Where dense vegetation 1s present, the use of tlie higher ratHs and/or slow
er speed is rncomrnended. 

For best results, fog only when air currents are 2·8 mph (3.2, 12.9 l<ph}, It 
ls preforable to fog during early morning and evening when there is less 
brneze and convection cun-ents :are minimal. Arrange to apply the fog in 
t!m direction with breeze to obtain maximum swath length and better dis
tribution. Direct spray head of equipment ln a manner to insure even dis
tribution of the fog throughout the aroa to be treated. Avoid prol()nyet! 
inhalation of fog. 

Where practical, guide the direction of the equiprnont so that the dis• 
charge nozzle is generally maintained at a dlstanc~ of more than 6 feet 
(1.83 m) from ornamental plants and 5-15 feet (1.5-/4.5 m) or more from 
painted objects, Temperature fluctuations will roquirn periodical aqJust• 
ment of equipment to deliver the desired flow rate at the specified speed 
of travel. The flow rate must b(i maintained to insuro the distribution of 
the proper dosage of finished formulation. 

Spray parks, campsites, woodlands, athletic fields, golf coursos, swamps, 
tidal marshes, residential areas and municipalities around the outside of 
apartment buildings, restaurants, stores and warehouses. Do not spray on 
crnpland, foed or foodstuffs. Avoid direct application ov~r lakes, ponds 
and streams. 

DIRECTIONS fOR STABLE Fl.Y, HORS€ RY, OEER fl.Y CONif{Ol: 
Treat shrubbery and vegetation where the above flies may rnst Shrubbery 
and vegetation around stagnant pools, marstly areas, ponds and shore 
lines may be treated. Application of this product to any body of water is 
prohibited. 

For tontrol of adult flies in residential and recreational arnas, apply this 
pmtluct undiluH1d at a rate of 178 fl ()z/hr (5.26 lihr) by use of a suitable 
ULV generator travelling at 5 mph (6 kph) or -0t a rate of 356 fl oz/hr {10.53 
Uhr) 1..vhile travelling at 10 mph (16 kph), When spraying. apply across 
wind direction approximately 300 ft {91 .4 ml apart. 

Apply when winds rnnge frorn 1-10 mph (1.6·16.0 kph). Repeat for tiffet• 
tive control. 

DlRECTIONS FOR AERIAL APPLICATlONS 
FOR USE WITH flXEO-WING ANO ROTARY AIRCRAFT 

This product is used in specially designed aircraft capable of applying ultra 
low volume of undiluted spray formulation for control of adult mosqui
toes (including organophosphate resistant species), midg(1S (biting and 
nnn-biting} and blackflit1s. 

Aerial application should be made preforably in the early morninri or 
evvning. Application should be ma<Jc preferably when ttiern is little or no 
wind. 
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lt is not rncorrnnontled to mak<1 application when wind speeds exceed ·10 
mph (16 kph). Repeat applications should be madn as necessary. Apply 
preferably when temperatures {ixce(id 50"F (1 o•q. 

May be used .as a mosquito adulticide In recreational <ind msld<mtlal 
areas, and in municipalities, around tho outsid!) of apartm<mt buildings, 
9(llf courses, athletie fields, parks, campsites, woodlands, swamps, tidal 
marst1es, and overgrown waste areas. 

Do not spray on cn)pland, feed or food5tuffs. Avoid direct appllcatlon over 
lakes, ponds and streams. 

lb <ll/A 
Wanted 

SBP-1382/P8O 
0.007/0.-021 

0.0035/0.0105 

0.00175/0.00525 
0.001 '17/0.00351 

IMPORTANT: READ BEFORE USE 

Fl oz/A of 
Undiluted Spray 

to be Applied 
3.0 (90 ml) 

U{45tnl) 

0. 75 (22.5 rnl) 

0.50 (15 ml) 

Read the entire Directions for Use, Conditions, Disclalmor of Warranties 
and limitations of liability before using this product. If terms are not 
ticceptable, return the unopened product container at once, 
By using this product user or buyer accepts the following c-0nditions, dis
claimer of warrantios and lirnitatlons of liability. 
CONDIJIONS: The directions for uso of thls product are believed to be 
adequate and should be- followed carefully.However, because of manner 
of use and otller factors beyond Stiyer Envinmrmmtal Science's control, it 
is impossible for BaytJt Environmental Science to eliminate all risks asso
ciated with the use of this product. As a result, crop injury or 
lnoffoctlveness is always possible. All such risks shall bl? assumed by thn 
user or buyer. 
DlSClAIMER OF WARRANnES: OAYER ENVIRONMENTAL SCIENCE MAKES NO 
OTHER WARRANTIES, EXPRESS OR IMPLIED, OF MERCHANTABILITY OR Of 
FITNESS FOR A PARTICULAR PURPOSE OR OTHERWISE, THAT EXTEND 
BEYOND THE STATEMENTS MADE ON THIS LABEL No agent of Bayer 
Environmental Science ls authorized to make any warranties beyond those 
eontaitmd h~rnin or to modify the warranties contained heroin. Bayer 
Environmental Science disclaims any liability whatsoever for special, inci
dentaf or r::onsoquential damages rnsulting from the uso or handling of 
this product. 
UMll'AUONS OF U/Ulll.llY; THE EXCLUSIVE REMEDY OF THE USER OR 
BUYER FOR ANY AND Alt LOSSES, INJURIES OR DAMAGES RESULTING FROM 
Till: USE OR HANDLING OF THIS PRODUCT, WHETHER IN CONTRACT, WAR· 
lU\NlY, TORT. NEGLIGENCE, STRJCT LIABILITY OR OTHERWISE, SMALL NOT 
EXCEED THE PURCMASE PRICE PAID, OR AT BAYER ENVIRONMENTAL SCI• 
ENCE'S ELECTION, THE REPLACEMENT OF PRODUCT, 
©Bayer AG, 2002 

Scourge is .i tC9istered traderrnitk of Bayer AG. 
SBP-1382 is u rcgistcrod trndomark of Valent Biosciences Corp(lfatlon. 

Bayer Environmental Science 
A Busin()SS Group of Bf1ycr CrnpSclence LP 
95 Chestnut Ridge Road 
Montval<}, NJ 07645 
54-12-SL-9/02 



00 
-......) 

Precautionary Statements 
HAZARDS TO HUMANS AND 

DOMESTIC ANIMALS 
Harmful il absorbed through the skin. Do not induce vomiting because ot 
aspiration pneumonia hazmd. Avoid contact with skin, eyes or clothing. ln case of 
contact /tush with pienty of water, Wash with soap and water after use. Obtain 
medical altentlon if irrttatlon persists. Avoid contamination of food and 1eedstuffs. 

ENVIRONMENTAL HAZARDS 
Do not contaminate untreated waler by cleaning of equipment. Clttaning of 
equipment or disposal of wastes must be done ln a manner that avoids 
contamination of bodies of water or wetlands. This product is toxic to fish. For 
terrestrial uses. do not apply directly to water, or to areas where surtace water ls 
present or to intertidal areas below the mean high water mark. 

PHYSICAL OR CHEMICAL HAZARDS 
Do not use or store near heat or opim flame. 

It is a viola!ion cf Fe(leral Law to use th(,s 
labeling. ,, ' 

USE AREAS; For use in mosquito ad 
residential and recreational areas wl 
numbers in vegetation surrounding par1w,,~1u,11uJ(lflU3' 
overgrown areas and golf courses. 
IN CALIFORNIA: This product ls to be applied by County Health Department. State 
De.partment of Health Services, Mosquito and Vector Control or MosQoito 
Abatement rnstric1 personnel only. 
For best results, apply •.•;hen mosqulloes are most active and weather conditions 
are conducive to keepinu the fog Cfose to the ground, Le. cool temperatures and 
wind speed not greater t!1an 10 mph. 

E.P.A. EST. No. 8329-ll-01 
EPA Reg. No.1021-1687-8329 

NET CONTENTS 

LOT NO. 

ACTIVE lNGREOlENTS: 
3•Phenoxybenzy!•(1 RS, 3RS; 1 RS, 3SR)-2,2-dlmethyl-3· 
(2•methylprop•1-enyl} cyciopropanecarboxylate 2.00% 

• Plperonyf 8utoxide, Technical. ................... , ... ., ... ,.... 2.00% 
• • INERT lNGREOlENTS ··-------~.......... _$.§.QQ%: 

100.00% 
• Equl\•alent lo 1.60% (t:utylcarbftyl} (6-pro;>yfplperonyl) ethar and 

.40% retated comiiounds 
• • Contains a petroleum distiilate 
Contains 0.15 pounds o! Technical SUMITHRIN'iGaUon and 

0,15 poondsTechnical PiperOl'lyl Butoxioo/Gallon 

SUMITHRlN"'· Registered trademark of Sumi1omo ChemicaJ 
Company, Ltd. 

KEEP OUT OF REACH 
OF CHILDREN 
CAUTION 

late!y. 
mania hazar-d. 

IF IN EYES: flush eyos with plenty of water, Call a physician i1 
irritation persists. 
IF ON SKIN OR CLOTHING: Remc'le contaminated clotltir.g anrl 
wash before reuse. Wash skin with soap and warm water. Get 
medical attention i! irritation persists. 
IF INHALED: Remove vic1hn to fresh air. 1f nol breathing, glve 
artllltial respiration, preforabty mouth to mouth. 
For fntormation regarding medical emergencies or pestrcide 
im:idents, call tne lntematlonal Poison Center at 1-888·740·8712. 

DISTRIBUTED BY 

CLARKE MOSQUITO CONTROL 
PRODUCTS, INC. 

159 N. GARDEN AVHIUE • ROS!:LLE, il.LINOlS Str172 

NOilCE: Seller makes no warranty, expressed ot implied c,)ocernir.9 the 
us,; ot this product other than 11'1d!cated on the labeL 81,y,;r assumes ail 
rist ot u.sa an<lfor r,anoling of Ltiis materla! w11en use and!cr t1andlit1g is 
contrary to labei instructlons. 

GROUND ULV APPUCATION 
APPllCATlON AND DILUTION DIRECTIONS: Consult the following table for 
examples of various dosage rates using a swath width ol 300 feet for acreage 
calculations. Ttlls product should be used In cord aerosol generators capaole uf 
producing droplels with a MMD 015.to 25 microns. 

Dosago Rat<1 Flow Rales In fluid oz./mlnute at truck speed$ or: 
lbs.A.IJ'aere 5MPH lOMPH lSMPH 20MPH 

0.0036 9.3oz. 18.6oz 27.9oz: 37.2oz 
0.0024 6.2 oz 12.4 oz 18.6 oz 24.8 oz 
0.0012 3.1 oz. . 6.2 oz 9.3 02 12.4 02 

ANVIL 2 + 2 ULV may be applied undlltited with a non-thermal ULV portable 
"backpack# spray unit capable' of delivering par1icles in the 5 to 25 micron range. 
Apply at a walking speed 2 mph, making sum that the same amount of A.I. is 
applied per acre. 
ANVIL 2 + 2 ULV may be appfied with suitable thermal fogging equipment. Do not 
exctlf:ld the maximum ra!es llsted above. May be applied at speeds 01 5 to 20 mph. 
Prohibition on aerial use: r~ot tor aerial application in Florida unless specifically 
authorized by the Bureau of Ento111,9logyr,Jlorida Department of Agriculture and 
Consumer Services. 

alioii In Fiodd,1 unless snecifici'liiv 
eartment ot Agricu!turn and 

l'lllt&jfltt 
Hliti.'.•2,.2Ut.V 

3.0oz 
2.0 oz 

0.0012 1.0 oz 
Aerial applications should be done by suitable aerial Ul.V equipment capable of 
producing droplets wilh an MMD of 50 microns or less with no mora than 2 .5% 
exceeding 100 microns. Flow rate and sv...ath width should he set so as to achieve 
1.0 to 3.0 fluid ounces of ANVIL"' 2+2 ULV per acre. Both aerial and ground 
applications should be made when wind is less man 1 o MPH. For application by 
Public Health Officials and personnel of Mosquito Abaterner1t Districts and othei 
mosquito control programs. 
ANVIL 2 + 2 ULV cannot be diluted in water. Diiute this product with light mineral oil 
ll dilution is preferred. 

STORAGE & DISPOSAL 
Oo not contaminate water, food or feed by storage or disposaL 
STORAGE: Store in a cool, dry place. Kaep container closed. 
CONTAINER DISPOSAL: Triple rinse {or equivalent) then otter for recycling or 
reconditioning, or puncture and dispose of in a sanitary landfill, O( by oth,,r 
approved state and local procedures. 
PESTICIDE DISPOSAL: 1Nastes resulting 1rom tile use ol this f}roduct rnay be 
disposed of on site or at an approved waste dlsposal facility. 

12!1iJ()I} 
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' FOR USE BY TRAINED PERSONNEL ONLY. 
• TO BE APPLIED ONLY BY OR UNDER THE SUPERVISION OF PEST CONTROL OPERATORS, MOS 

QUITO ABATEMENT DISTRICTS, PUBLIC HEALTH ORGANIZATIONS AND OTHER TRAINED PER· 
SONNEL RESPONSIBLE FOR INSECT CONTROL PROGRAMS. 

* FOR INDOOR AND OUTDOOR APPl.lCATION AS A SPACE, AREA OR CONTACT SPRAY. 
" DEPENDENT UPON PESTS TO BE CONTROLLED AND THE AREA 70 BE TREATED, MAY BE APPLIED 

THROUGH MECHANICAL AEROSOL GENERATORS (ULV) OR THERftt1t1l FOGGING EQUIPMENTAS 
WELL AS CONVENTIONAL FOGGING OR SPRAYING EQUIPMENT. 

~ MAY BE USED OVER ALL CROPS. 
" THE ACTIVE INGREDIENTS ARE EXEMPT FROM TOLERANCES WHEN APPLJED TO GROWING CROPS 

{see 40 CFR § 180.1001 (b)J 

ACTIVE JNGRED1ENTS 
♦Pyrethrins ......................................... , , , . . . . . . . . . 5.0% 

'~ Af>iperonyl Butoxide, Technical ........................... , ........... 25.0% 
tOTHER INGREDIENTS ................................ , . . . . . . . . . . . . . . 70.0% 

•Equiw1lent to 20% (butylcarhityl) (6,propylpipcronyl) ctlm and 5¾ related compounds. 
tContahis Petroleum Distilla\a 
+contaim 0.367 pounds of Pyrcthrins per gallon. 

AContaim 1.83 pounds of Piperonyl 8utoxidc p~r gallou. 

EPA REG, NO. 432~1050 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

See Rear Panel For Additional Precautions 

NET CONTENTS: 

100.0% 

EPA EST, NO, 
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95 Chestnut Ridge Road• Montvale, NJ 07645 



FIRST AID 
IF SWALLOWED: Call a doctor or get medical attention. Do not induce 
vomiting. Do not give anything by mouth to an unconscious person. 
Avoid Alcohol. 

IF INHALED: Remove victim to fresh air. If not breathing give artlflcial 
respiration, preferably mouth-to-mouth. Get medical attention. 

IF IN EVES: Flush eyes with plenty of water. Call a physician if irritation 
persists. 

IF ON SKIN: Wash with plenty of soap and water. Get medical attention 
if irritation persists. 

In case of Medical emergencies or health and safety 
inquiries or in case of fire, leaking or damaged containers, 
information may be obtained by calling 1-800-471-0660. 

For Product Information Cali Toll-Free: 1-800-331-2867 

PRECAUTIONARY STATEMENTS 
Hazards To Humans & Domestic Animals 

CAUTION 
Harmful if swallowed or inhaled. Avoid breathing spray mist. Avoid 
contact with skin, eyes or clothing. Wash thoroughly with soap and 
water after handling. Remove contaminated clothing and wash cloth
Ing before re-use. Remove pets, birds and cover fish aquaria before 
spraying. 

Do not apply as a space spray while food processing is underway. 
Except In Federally inspected meat and poultry plants, when applied as 
a surface spray with care and in accordance with the directions and 
precautions given above, food processing operations may continue. 
Foods should be removed or covered before treatments. In food pro
cessing areas all surfaces must be washed and rinsed in potable water 
after spraying. 

When using in animal quarters, do not apply directly to food, water or 
food supplements. Wash teats of dairy animals before milking. 

Environmental Hazards 
This product is toxic to fish. For terrestrial uses, do not apply directly to 
water, to areas where surface water Is present, or to Intertidal areas 
below the mean high water mark. Do not apply when weather condi
tions favor drift from areas treated. Do not contaminate water by clean
ing of equipment or disposal of wastes. Shrimp and crab may be killed 
at application rates recommended on this label. Do not apply where 
these are Important resources. Apply this product only as specified on 
this label. 

DIRECTIONS FOR USE 
It is a violation of Federal law to use this product in a manner incon
sistent with its labeling. 

Sl ORAGE AND DISPOSAL 
Do not contaminate water, food or feed by storage or disposal. 
Pesticide Slorage And Spill Proa!durs: Store upright at room tem
perature. Avoid exposure to extreme temperatures. In case of spill 
or leakage, soak up with an absorbent material such as sand, saw
dust, earth, fuller's earth, etc. Dispose of with chemical waste. 

Pellidde Disposal: Pesticide, spray mixture or rinse water that can
not be used according to label instructions may be disposed of on 
site or at an approved waste disposal facility. 
Canlanl' lliilpamt: Triple rinse (or equivalent) then offer for recy
cling or reconditioning, or puncture and dispose of in a sanitary 
landfill, or by other approved State and local procedures. 
CONTAINERS ONE GALLON AND SMALLER: Do not re-use container. 
Wrap container in several layers of newspaper and discard In trash. 

SPACE AND/OR CONTACT USE AREAS: 
Homes Poultry Houses 
Horse Barns Schools 
Hotels Supermarkets 
Industrial Installations Swine Houses 
Motels Truck Trailers 
Office Buildings Wineries 

OUTDOOR USE AREAS: 
Recreational areas Golf courses Corrals 
Drive-in Restaurants Municipalities Zoos 
Drive-in Theaters Swine Yards Parks 
Residences Feedlots Playgrounds 
Vineyards 

PYRENONE9 25-5 Public Health Insecticide is effective in the control of 
the indicated insects if the applicator follows directions for use as enu
merated below: 
M OWmon a;u,a 
0.-llit!s 
Fruitflks 
limlJ 
Homllit!s 
llotwflis 
,__llll!S 

I.ice ....,, 
Small R:Jit9 llolhs 
SW.Flits ... 

INDOOR USE AS A SPACE SPRAY, DILUTED: 
For use In conventional mechanical fogging equipment, to kill Flit!s. 
Fruit 1- V,W,"""5 anti Gmfs. Cover or remove exposed food and 
food handling surfaces. Close room and shut off all air conditioning or 
ventilating equipment. Dilute 1 part of Pyrenone 25-5 plus 49 parts of 
oil or suitable solvent and mix well. Apply at the rate of 1 ·2 fl. oz. per 
1000 cu. ft filling the room with mist. Keep area closed for at least 15 
minutes. Vacate treated area and ventilate before reoccupying. Repeat 
treatment when reinfestation occurs. 

SURFACE SPRAY: As an aid in the control of -..~ tilUU anti 
...._ Treat walls, ceilings, moldings, screens, door and window 
frames, light cords and similar resting places. 

ANIMAL QUARTER USE: (cattle barns, horse barns, poultry houses, 
swine houses, zoos): As a space spray diluted for use in conventional 
mechanical fogging equipment to kill Ric ""9eiroe\ Small n,.,, 
lloths anti t;n.;in, Dilute 1 part of Pyrenone 25-5 Public Health 
Insecticide plus 49 parts oil or suitable solvent and mix well. Apply at a 
rate of 2 fl. oz. per 1,000 cu. ft. of space above the animals. Direct spray 
towards the upper portions of the enclosure. Keep area closed for at 
least 15 minutes. Vacate treated area and ventilate before reoccupying. 
Repeat treatment when relnfestation occurs. 

TEMPORARY REDUCTION OF ANNOYANCE from Flits. llasq,WDl!S anti 
Smallf1ft9llolla outdoors. The directions for outdoor ground appli
cation noted below will afford temporary reduction of annoyance from 

89 



90 

these pests In public theaters, golf courses, municipalities, parks, play_
grounds and recreational areas. Direct application into tall grass, 
shrubbery and around lawns where these pests may hover or rest. 
Apply while air Is still. Avoid wetting foliage. Application should be 
made prior to attendance. Repeat as necessary. 
In additional outdoor areas (corrals, feedlots, swine lots and zoos), 
cover water, drinking fountains and animal feed before use. Treat area 
with mist, directing application into tall grass, shrubbery and around 
lawns where these pests may hover or rest. Apply while air is still. Avoid 
wetting foliage. In zoos, avoid exposure of reptiles to the product. 
Repeat as necessary. 

FOR USE ON ANIMALS: To protect beef and dairy cattle and horses from 
Hom Fr11!$, llous2 Flit!.t ,....., ..., ~ dilute 1 part of Pyre none 
25-5 plus 49 parts oil or suitable solvent, mix well and apply a light mist 
sufficient to wet the tips of the hair. To control SlableF11t!$ ffanefli,s 
anti /JtJtr Flil5on beef and dairy cattle and horses, apply 2 oz. per adult 
animal, sufficient to wet the hair but not to soak the hide. Repeat 
treatment once or twice daily or at intervals to give continued protec
tion. 

USE IN IIOSQtl10 CONl1IOl 

Pyrenone 25-5 Public Health Insecticide may be used for mosquito con• 
trol programs involving residential, industrial, recreational and agri
cultural areas as well as swamps, marshes, overgrown waste areas, 
roadsides and pastures where adult mosquitoes occur. Pyrenone 25-5 
Public Health Insecticide may be used over agricultural crops because 
the ingredients are exempt from tolerance when applied to growing 
crops. For best results, apply when meteorological conditions create a 
temperature inversion and wind speed does not exceed 10 miles per 
hour. The application should be made so the wind will carry the insec
ticidal fog Into the area being treated. Treatment may be repeated as 
necessary to achieve the desired level of control. 

When used in cold aerosol generators that produce a fog with the 
majority of droplets in the 10-25 micron VMD range, Pyrenone 25-5 
Publlc Health Insecticide should be diluted with light mineral oil or 
suitable solvent (specific gravity of approximately 0.8 at 60°F; boiling 
point: 500-840"f). An N.F. grade oil is prefered. 

GROUND APPLICATION: To control adult mosquitoes and all common 
diptera, apply up to 0.0025 pounds of pyrethrins per acre {use a 300 
foot swath width for acreage calculations). 

Truck-Mounted ULV Application: The delivery rate and truck speed may 
be varied as long as the application rate does not exceed 0.0025 
pounds of pyrethrins per acre (use a 300 foot swath width for acreage 
calculations). 

Backpack Spray Application: Dilute 1 part Pyrenone 25-5 Public Health 
Insecticide with 10 parts oil or suitable solvent and apply at the rate of 
7 ounces per acre {based on a 50 foot swath, 7 ounces should be 
applied while walking 870 feet). 

AERIAL APPLICATION (FIXED WING AND HELICOPTER): To control adult 
mosquitoes and biting flies, apply up to 0.0025 pounds of pyrethrlns 
per acre with equipment designed and operated to produce a ULV 
spray application. 

IMPORTANT:.READ BEFORE USE 
By using this product, user or buyer accepts the following conditions, 
disclaimer of warranties 11nd limitations of liability. • 

COlmll10NS: The directions for use of this product are believed to be 
adequate and should be followed carefully. However, because of man
ner of use and other factors beyond Bayer Environmental Science's 
control, it is impossible for Bayer Environmental Science to eliminate 
all risks associated with the use of this product. As a result, crop injury 
or Ineffectiveness is always possible. All such risks shall be assumed by 
the user or buyer. 

DISD.AlllDOl'~THERE ARE NO WARRANTIES, EXPRESS OR 
IMPLIED, OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PUR
POSE OR OTHERWISE, WHICH EXTEND BEYOND THE STATEMENTS MADE 
ON THIS LABEL. No agent of Bayer Environmental Science is authorized 
to make any warranties beyond those contained herein or to modify 
the warranties contained herein. Bayer Environmental Science dis
claims any liability whatsoever for Incidental or consequential dam
ages, including, but not limited to, liability arising out of breach of con
tract, express or Implied warranty {including warranties of mer
chantability and fitness for a particular purpose), tort, negligence, strict 
liability or otherwise. 

lMTATIONS Of LIABILITY: THE EXCLUSIVE REMEDY OF THE USER OR 
BUYER FOR ANY AND ALL LOSSES, INJURIES OR DAMAGES RESULTING 
FROM THE USE OR HANDLING OF THIS PRODUCT, WHETHER IN CON· 
TRACT, WARRANTY, TORT, NEGLIGENCE, STRICT LIABILITY OR OTHER· 
WISE, SHALL NOT EXCEED THE PURCHASE PRICE PAID, OR AT BAYER 
ENVIRONMENTAL SCIENCE'S ELECTION, THE REPLACEMENT OF PROD
UCT. 
©Bayer AG., 2002 

BaJl!I' £.itwirul■ibitll Sciera 
A Business Group of Bayer CropScience LP 
95 Chestnut Ridge Road 
Montvale, NJ 07645 
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Appendix G Technical Advisory Board Meeting Minutes 
Wednesday, February 18, 2004 

TAB Members Attending/(Absent): 

Greg Busacker 

Val Cervenka 
Larry Gillette 
Steven Hennes 
Gary Montz 

Roger Moon (chair) 
Dave Neitzel 
Karen Oberhauser 
Susan Pa/chick 
Robert Sherman 
Terry Schreiner 
Danny Tanner 

1. Call to Order 

Minnesota Department of 
Transportation 
Minnesota Department of Agriculture 
Hennepin County Parks 
Minnesota Pollution Control Agency 
Minnesota Department of Natural 
Resources 
University of Minnesota 
Minnesota Department of Health 
University of Minnesota 
Hennepin County Community Health 
Statistician 
US Fish and Wildlife Service 
US Environmental Protection Agency 

MMCD Staff Attending: 

Sandy Brogren 
Diann Crane 
Janet J amefeld 
Kirk Johnson 
Carey LaMere 
Michael McLean 
Nancy Read 
Joseph Sanzone, Director 
Mark Smith 
Jim Stark 
John Walz 

Chair Roger Moon (RM) called the meeting to order at 12:30 p.m., and asked members to 
introduce themselves. RM stated the purpose of the meeting was to review MMCD's program, 
and he will present results to the Metropolitan Mosquito Control Commission. 

2. 2003 Legislative Issues 
MMCD Director Joseph Sanzone (JS) updated the TAB on recent legislation that has affected 
District operations: 

1. W estem Carver County is now included in District, and will receive disease control and 
other services. 

2. Mosquito Control Commission requested authority for a county levy increase to address 
West Nile Virus (WNV), but this did not pass. 

3. Statute regarding entering private property was clarified, at Commission request. 
4. Notification issue - Senate committee asked us to increase public notification efforts, we 

have done so, including meetings, web access, in addition to other methods. 
Questions: 
Gary Montz (GM) -Any initiatives for this year? Jim Stark (JSt) - No. 

Comment: 
RM- Increase in geographic scope in Western Carver is important for TAB to consider as we 
review pro grams. 
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3. 2003 TAB resolutions 
JS reviewed the resolutions made by the TAB last year. The Board of Animal Health has decided 
to maintain West Nile virus (WNV) as a reportable disease. MMCD has continued surveillance 
and control for WNV and is working to establish best practices. 
RM asked that members help note possible resolutions during the meeting, so TAB can review 
and present wording after break. 

4. Mosquitoes 
4a. Surveillance 
Sandy Brogren (SB) briefly described the 2003 season and referred to the surveillance section of 
the report. The first half of 2003 was wet and second half was dry, which affected many 
activities. There were 8 broods of floodwater mosquitoes, 3 large. See report for summary of 
adult collections from sweep nets, CO2 traps. Counts reflect rainfall for floodwater species. 
Culex species lay eggs on standing water, overwinter as adults, so populations are low early, 
peak later. The District is especially interested in Cx. tarsalis as potential WNV vector. Cx. 
restuans peak earlier, also potential enzootic vector of West Nile virus. Note that we have very 
low populations of Culex. 

Questions: 
RM - Can you tell Cx. restuans and Cx. pipiens apart? SB - Sometimes; if they have been 
rubbed together in the trap we can't tell. Graph suggests many ''pipienslrestuans" may be Cx. 
restuans. RM - If you combine ''pipiens/restuans" with other Culex is the count higher, like other 
species? SB - Numbers would be close to Cq. perturbans in sweep samples, otherwise still low. 

Dan Tanner (DT) - Maps show more mosquitoes at edge of District. Is that the only area with 
water [habitat]? SB - Not the only area. 
Bob Sherman (BS) -Are new developments, catch basins etc. adding sites? Are areas such as 
those around Lake of the Isles, Cedar Lake being treated? SB - New sites are added to maps. If 
they are built right, they don't produce many mosquitoes. They are checked and treated as 
needed. 

Larry Gillette (LG) - What are plans for 2004 regarding thresholds for Culex? SB - With low 
numbers in current traps we are testing other surveillance methods, including gravid traps, where 
females attracted to water for oviposition, to see if we can collect more, or if trapping really 
reflects populations. LG - If thresholds change for adult treatments, given different emergence 
time and widespread distribution, this may greatly expand need for adult mosquito control; 
concerned that this would greatly increase treatments. RM asked Dave Neitzel (DN) if there has 
been any discussion at CDC meetings regarding thresholds; DN said in areas with high 
transmission (west of MN and western MN), they have had no trouble finding Cx. tarsalis in 
high numbers, much higher counts than here, no discussion of thresholds there. 

LG - Regarding sweep collection maps, do you not have as many sweep collection samples as 
you would like? Near my house on July 7 doesn't look like a problem on the maps, but it was. 
SB - That's an inherent problem with this collection system and map display. 
RM - Would help to give a base map of sweep collection sites. 
Karen Oberhauser (KO) - Asked for clarification of the meaning of black dots, white areas on 
maps that were being discussed. 
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Susan Palchick (Q submitted by e-mail)-Are we missing daytime biters? If not active at dusk, 
don't list in table. SB - We have other surveillance methods that we use on species like Oc. 
triseriatus. 

4b. Culex trapping at high and low elevations 
Nancy Read (NR) (in absence of Stephen Manweiler) presented results of a study of adult 
mosquito captures at 5 locations with paired CO2 traps at ground level ( ca. 5 ft.) and in or near 
the tree canopy (20 to 30 ft.). For Aedes vexans and Cq. perturbans, which tend to feed on large 
mammals, counts were much higher at ground level than in the canopy. For Culex species, 
counts were similar at high or low elevations, and at some locations tended to be somewhat 
greater in the canopy, although this varied by week and location. This spread of adults may have 
implications for control efforts for Cul ex. [ Analysis will be included in final TAB report.] 

BS - Do Culex move up and down during night? Would they hit control material eventually? NR 
- Not known; fog is present only for short time. DT - You could do a vertical movement study, 
with traps checked every hour, at various heights. 
Steve Hennes (SH) - Do you fog at night or during day? NR - generally in early evening, after 
sunset. Diann Crane (DC) - We have a workgroup doing a literature review on spatial 
distribution, bird hosts. 

4c. West Nile Virus 
Kirk Johnson (KJ) reviewed current information. WNV may be similar to St. Louis encephalitis 
in having cyclical outbreaks. We are examining different mosquito species as potential vectors, 
and evaluating surveillance and control. We hope to improve control for WNV prevention. 

Overall in Minnesota this year human cases occurred in most counties, especially south and west. 
Disease rates (number of cases per 100,000 residents) were much higher in western Minnesota. 
(DN - When you remove cases that may have been exposed out of state, most of the remaining 
cases were exposed in southwestern, western, and central Minnesota. The District was on the 
edge of activity, but we did see a few locally-acquired cases in Hennepin, Ramsey, Washington, 
Scott and Dakota counties.) Horse cases dramatically decreased with use of vaccine. There were 
probably thousands of bird deaths. Testing showed 59 mosquito pools positive in MN, which is 
low compared to states farther west; 15 positive in metro. Most positive mosquitoes statewide 
were Cx. tarsal is. MDH onset of illness data fits pattern expected for mosquito-borne virus. 
Delay between case onset and when District learns of case presents challenge for response; late 
in season, couldn't find mosquitoes. 

Catch basins (storm water street drains) can be habitat for vectors, so we did a major mapping 
project starting with information from cities, counties, and MnDOT. Employees inspected 
210,000 catch basins and by end of year found 58,000 wet. Treatments began in June with 
Altosid pellets, repeated July and August. We are contacting cities regarding maintenance, 
treatment timing, and working together. 

RM - What proportion of catch basins are producing Cul ex? Can you target by design? 
KJ - Density varies by community. Often cities don't have listing by type. 
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Larval surveillance was added targeting Culex, based on timing relative to rain and choice of 
wetlands or parts of wetlands. Of about 6000 inspections we found Cul ex larvae in about 1 in 4, 
most were Cx. territans, probably not a significant vector, hard to find larvae of vector species 
(see Table 1.3). 

DN - Was Cx. tarsalis larval control done? KJ Yes, when Cx. vector species found in air 
treatment sites, count was included toward threshold, also some ground treatments done in areas 
where virus was active. Working on targeting larval control for these species. 

When WNV activity is identified, we plan to focus control on Cx. tarsalis, Cx. restuans, and Cx. 
pipiens, primarily as larvae. Until we have a better understanding of how to do that, we are 
following CDC "risk level" guidelines (see 2002 report, appendix J). Last two seasons 
"moderate" risk, with sporadic transmission to humans in District. Some areas of state "high" 
risk last year, with clusters of cases in horses or humans. Our response is primarily local 
surveillance and control relative to risk indi_cated in a local area. Public education is important to 
help prevent mosquito production and human exposure, especially if virus activity is greater than 
MMCD's capacity to respond. 

Risk reduction from control is hard to assess. A Michigan study showed minimum infection rates 
lower in areas with control than those without. In MN in 2003, minimum infection rate was as 
high inside as outside the District. Case incidence was lower: 0.63 per 100,000 compared with 2-
4 per 100,000 outside metro in MN. We were on NE edge of 2003 epidemic. 
KO - Is that a statistically significant difference? KJ - Don't know. 
DT - Is anyone doing control in ND, SD? DN - Some areas doing something, not as much 
infrastructure. KJ - Infection rates there 2-5%, extremely high, similar to Cx. pipiens levels in 
Michigan area last year. Cass County does some mosquito control. 

DT- Is there an indicator of what is good habitat for Cx. species (?ther than Cx. territans? Do 
catch basins freeze in winter? Could you introduce fish? MS -Problems for fish in catch basins, 
pollutants from roads, also fill with silt. KJ - Also flush after rain events. 
RM- Doing right thing by looking at specific vectors. Tough to try to show effect. 

LG - Is virus less virulent? Seems to have moved through areas. KJ - Bird immunity may have 
an influence on transmission, not as much evidence of change in virus itself. Also note 
Pennsylvania had worst year ever this year. DN - Media impact means more of the milder cases 
end up being reported. New York still had a number of cases. 

DN - You have developed good catch basin program, along eastern model of transmission, 
encourage you to increase efforts on Cx. tarsalis habitats. KJ - Plan to focus on Cx. tarsalis next 
year. NR - Also have Cx. restuans in catchbasins. DN - Enzootic vector, but may not be 
transmitting to humans. 

KO- Would like to contest RMs statement that we shouldn't look at effectiveness; if it's not 
effective, important to know. Would like to have more statistics. 
RM-More important to go after foci of virus and vector, efficacy too hard to measure. If not 
getting control of vectors, there's no efficacy to measure. 

94 



4d. Mosquito Control 
Mark Smith (MS) gave an overview. Larvicide use less than previous years; was ahead of 
average early but down with dry time at end of year. Larval control continues to be main 
activity. Adulticides supplement larviciding, done based on thresholds. We are working with 
national experts to make sure we are up-to-date on adulticide operations. In 2003 more 
adulticiding was done than 2002, probably due to WNV concerns, and with dry conditions staff 
available to do surveillance and treatments. 

LG - How long do citizens wait before they call, and how long will they wait for response? 
Mosquitoes will die eventually anyway. JSt - In 2002, received calls within a week of major 
brood. NR - Graph of calls vs. sweep counts in report shows close link with little delay. 

RM -Table 3.2, "Comparison of adult control material usage", did resmethrin acres increase due 
to WNV protection? Why did sumithrin go down? Sum of sumithrin and resmethrin seems to be 
the same. MS - some MMCD field divisions use sumithrin, some use resmethrin, may be a 
difference between areas. 

Plans for 2004 continue as in the past, plus targeting WNV vectors, with emphasis on larval 
control. Addition of western Carver will increase larvicide and adulticide use. Adulticide use 
might increase in response to WNV 

LG- In report, p. 31 next to last sentence, "direct control treatments to ... areas with high 
levels of mosquitoes," should that be populated areas, as opposed to park reserves? MS -
Assume that, yes; we could clarify. 

4e.Productefficacy 
MS highlighted results from report. 
Vectobac® BTI - 88% control of Ae. vexans in air by helicopter, lower than last year, within 
range of last 10 years. May be result of 5" rain. No major problems. 
Altosid® (methoprene) - Pellets gave 84% emergence inhibition when in place at proper times in 
wetlands and catch basins. 
Vectolex® BS - Tried in catch basins, 50-60% efficacy, surprising low. Note BS recycles, can 
give longer control, tends to be more effective on Culex than Aedes. Looking at advantages of 
smaller particle size. 
Pyrenone® adulticide (natural pyrethroid) - as effective as synthetic, no crop restrictions, would 
be useful in rural areas. 
For 2004 continue testing on Culex in particular. May look at aerial adulticiding for small areas, 
especially if tree canopy is important. 
RM - what product would be used for aerial adulticiding? Short-lived pyrethroids? MS - Yes, 
sumithrin or Pyrenone®. Adulticide would be a last resort. 

4 f. Other mosquito-borne diseases 
KJ reported there was only one human case of La Crosse encephalitis; we probably benefited 
from dry weather late in the year, vector population low. We tested sentinel chickens for western 
equine encephalitis and found no evidence of the disease. Surveillance continued for eastern 
equine encephalitis vectors, but no cases or virus found. 
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5. Black Fly 
John Walz (JW) reported briefly. Multiplates samples of non-target insects in rivers show no real 
changes. Public opinion survey to compare people's reactions with number of black flies 
continued, still have many samples with low black fly numbers, will do analysis this year. With 
Carver Co. expansion we hope to expand black fly work in that area; will start by working on 
permits with DNR. 
KO - What invertebrates collected in non-target studies? JW - will provide report. 

6. Ticks 
Janet Jarnefeld gave brief highlights. Regarding addition of western Carver County, this area is 
on edge of current tick distribution, and we have been doing sampling there since early 1990s. 
The disease agent for Human Granulocytic Ehrlichiosis (HGE) has been named. It is now 
Anaplasma phagocytophyllum. Note high case numbers of Lyme disease. Tick numbers were 
down in 2003. 

7. Nontargef impact studies 
Karen Oberhauser described work done last summer ( see brief summary in report; a separate 
detailed report is also planned). TAB Working Group (Karen, Roger, Nancy and Stephen) met 
re: organisms of concern, chose a "charismatic" insect, monarch butterfly: had easy access to 
colony in Karen's lab and species is well known. 

There are three aspects to defining and measuring risk: 1) overlap in time and space, 2) toxicity, 
3) proportion of population exposed. Combination determines possibility of population-level 
effect. For monarch butterflies: 

1. Overlap in time & space - Timing of oviposition and larval frequency available from 
Minnesota Monarch Larvae Monitoring Project data appears to overlap with mosquito adulticide 
use. Spatial overlap not yet quantified. Host plant prefers open areas, but since many open areas 
mowed, tend to be on edges, with potential overlap with barrier sprays. Some concern if 
adulticiding increases. 

2. Toxicity- Working group ran trials in 2003: 
a. Lab bioassay of existing permethrin barrier spray treatments, find out if leaves were toxic 

to feeding larvae. 
b. Sublethal effects of permethrin at low doses. 

Bio assays - High proportion of larvae on treated leaves died. Older instars or fewer days on leaf 
more likely to survive. Number of days since spraying (range 1-21 days) did not have an effect. 
Surprising that toxicity continued at 21 days, some question about whether rainfall would affect 
that (low rain last year) 
Sub lethal effects - Checked development time, mass of larvae. Calculated deposition, dilutions, 
needed 0.5% and 0.1 % by volume to get any survival. Development time was significantly 
longer in 0.1 % but weight was not detectibly different. Only two individuals survived in 0.5%, 
and they had a long development time and low weight. 

Would like to hear from the board what studies should be considered for further work. Possible 
topics: 
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• Non-target behavior - Do adult females avoid plants for oviposition? Will larvae 
move to untreated leaves or plants? 

• Residue longevity - what would affect it? 
• Extent of monarch habitat (milkweed) in areas targeted for permethrin application. 
• Other species at risk - permethrin is general insecticide. 
• Look at ULV fog treatment instead of barrier. 

Discussion began on the relative value of impacted species vs. benefits; Chair Roger Moon asked 
that group focus on specific research topics for the District. 
Various TAB members voiced interest in the following: 
BS - What is area of milkweed being affected by permethrin, is that impact large? 
GM - Like the list, any would be fine 
SH - Concerned at how long effect lasted, more potential for impact. 
LG - What about other insects that just land on leaves? 
KO- Female avoidance of treated leaves would be interesting. 
JS -Are there more eggs on edge habitat, as in gypsy moth? KO-milkweed at edge 
BS -Could aim permethrin at areas other than milkweed, fog on the other hand could go 
anywhere. 

LG - Probably not a population effect on monarchs, want to get more of an idea of ecosystem 
effects - insects that land on plants, other species, would like broader sense of overall impact on 
non-target species. KO Would be very complicated study. DT -Invertebrate community 
analysis of areas sprayed v non-sprayed would probably find other insects impacted, that's what 
these chemicals do. Would people care? A beekeeper would care on local impact. RM - As 
veteran of Wright Co. Study [larvicide nontarget effects], we discussed this lot, many things we 
can imagine but can't measure. On other hand, look at expanse of treatment, overlap for 
monarchs and other things as well. Give better evidence to public making decisions. JS - Only 
6000 acres treated with permethrin. 
LG I'm more concerned about resmethrin. 

Group agreed to continue "Working Group" consisting of Roger Moon, Karen Oberhauser, 
Nancy Read, Stephen Manweiler (plus other interested TAB members, possibly Steve Hennes?) 
to develop non-target studies. If TAB members have questions they would like to see addressed, 
send to Working Group for review, also copy to entire Board. 

8. 2004 Resolutions 
Concerns about adulticiding and WNV response; Research priorities 
LG WNV has not had a very big impact on human health, and we don't have good data to date 
that efforts to control Cul ex are reducing WNV. Also have trouble predicting if it will become a 
larger problem. Seems prudent to learn more about vectors for further control. Not sure I can 
support additional adulticide treatments to control Cul ex if you can't show efficacy. Key is 
learning more about it, identifying vector species, life history, where larvae are, flight patterns; 
all that will help develop effective control. I'm not comfortable with spraying for any high 
population of Culex. 
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Greg Busacker (GB)-Ifyou discontinue treatment, you're doing experiment on people who live 
here, not politically popular. Could go to a western Minnesota county, apply control methods 
there, and see if it has an impact. 
Roger Moon - Fundamental root is whether to take risk of disease or risk of impact. 

LG - I support current research, but want more evidence of efficacy; WNV is not that serious a 
disease. Can you show that treatment is reducing incidence of WNV? Joe - Research is going on 
in Colorado right now on efficacy. Maybe a subgroup of TAB could look at research available. 

DT Would like research on what elevations Culex are at, find out habitats for Cul ex larvae for 
targeting, is it necessary to use permethrin. 

GM-At last year's secondary TAB meeting one issue was whether the District was going to 
adulticide in response to dead birds, or whether a positive mosquito pool was needed, possibly 
using rapid test. Was increased adulticide use just from birds, or from what evidence? If not in 
response to mosquito pool, would like to see that. 
KJ - There was additional adulticide work done in response to whatever information available; 
bird info was most quickly available, also mosquito numbers, plus we followed up positive pools 
with mo"re mosquito surveillance. 

** RESOLUTION ** 
Larry Gillette proposed the following resolution: 
-That 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. 
** RESOLUTION PASSED ** 

Bob Sherman - Would like to have more time for drafting resolutions; also encourage JS and 
others to help TAB focus motions on what the Commission is concerned about. 

(Note: Larry Gillette and Gary Montz left the meeting at this time, ca. 3:30 p.m.) 

9. Report 
Various TAB members expressed that they were pleased with quality of the report and the 
quality of work done by the organization. Bob Sherman suggested that 1-2 page updates be sent 
to the TAB more often to keep in touch throughout the year. 

10. Next Chair 
Chair position rotates among organizations listed in statute as being part of the review process. 
Next year's chair will be the representative from MnDOT, Greg Busacker. 

Meeting adjourned 3:54. 
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Editorial Staff 
Diann Crane, M. S., Assistant Entomologist 
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