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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 ticks in an
environmentally sensitive manner.

Governance

The Metropolitan Mosquito Control District,
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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.

Technical Advisory Board

The TAB was formed in 1981 by the MMCC to provide
annual independent review of the field control programs, to
enhance inter-agency cooperation, and to facilitate compliance
with Minnesota State Statute 473.716.
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Executive Summary

he Metropolitan Mosquito Control District (MMCD) continues to provide cost-effective

service in an environmentally sound manner. This report presents our efforts to

accomplish that goal during 2008 through surveillance, disease monitoring, mosquito and
black fly control, testing new products, data management, and public information.

The 2008 season marked the District’s 50" year of service to citizens of the Twin Cities metro
area. As detailed in thisreport to MMCD’ s Technical Advisory Board, the year was
characterized by a delayed spring, very low incidence of West Nile virus (WNV), and an
increase in citizen demand for service.

Surveillance

Below normal temperatures prolonged and delayed the spring mosquito hatch. The major
mosquito peak occurred in June. Rainstorms produced only three magjor broods of mosqguitoes
during 2008. Staff identified 17,839 larval samples although drought conditions existed for most
of the season. 2008 also marked the first field collections of larval and adult Aedes japonicus
mosguitoes in Minnesota. Another first occurred when Aedes cataphylla was detected in
Minnesota, well outside its North American range.

Disease

West Nile virus (WNV) cases in Minnesota declined during 2008. After correcting for early
false-positive test results, the Minnesota Department of Health (MDH) reported just 10 WNV
cases — one of which occurred in the District (Anoka County). WNV was detected in 23
mosquito samples and in only 7 birds. There were no La Crosse encephalitis cases in the District
during 2008. The District also conducted product efficacy tests against Culex vectorsin catch
basins and stormwater structures.

Tick-borne disease risk for metro area citizens remains high. Although the 2008 tick and human
datais not yet available for comparison, in 2007 staff collected Ixodes scapularis from at least
onesitein al seven District counties— afirst during a single sampling season. Human case totals
for Lyme disease in 2007 were 1,239 and human granulocytic anaplasmosis (HGA) cases totaled
322 — both new all-time high records according to the MDH.

Control

Larvicide applications increased by 8,053 acres from 2007 to 2008. Large scale applications of
Altosid® XR-G sand significantly increased acres MMCD can treat to control Coquillettidia
perturbans with current budget resources. 77,054 more acres of adulticides were applied in 2008
than in 2007 and a cumulative total of 195,833 catch basin treatments were made, many treated
four times, to control vectors of WNV. In 2009 the District will concentrate on the stormwater
management structure treatment program to maintain efficacy and reduce workload to enable
staff to provide additional mosquito control services.
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Product and Equipment Testing

VectoBac® G Bti achieved the same high level of control of Aedes vexansin air sitesasin
previous years. Two controlled release formulations (Natular® 150-day tablets and FourStar®
14-g briquets) controlled WNV vector larvae in catch basins for the entire season. Two Natular®
formulations controlled floodwater mosquitoes in ground sites. Permethrin controlled vector and
other mosquitoesin woodlots for up to seven days after treatment. Pyrocide® effectively
controlled adult mosquitoes, including Culex, in croplands. 2009 plans include continued testing
of control materiasin catch basins with the goal of decreasing the number of treatments per
season while maintaining efficacy. We will also continue tests of Natular® formulationsin
stormwater management and natural ground sites to better determine how long they control
mosquito larvae. We also plan to continue tests of adulticides in different situations emphasizing
control of Culex.

Black Fly Program

In 2009, MMCD marks 25 years of black fly control. Monitoring has consistently shown a
dramatic reduction in adult black fly populations within the District’s control area.

A dtatistical analysis of the non-target monitoring data collected between 1995 and 2005 was
completed in 2008. Based on those results, MM CD and the MNDNR agreed to revised protocols
that allow the District to reduce the multiplate lab processing time significantly.

Field samples for the Mississippi River non-target invertebrate monitoring program were
processed in 2008. Taxonomic identification and the final report are scheduled for completion in
spring 2009. Results from the non-target monitoring work done in 1995-2005 have not indicated
that any large-scale changes have occurred within the invertebrate community in the Bti-treated
reaches of the Mississippi River.

Data Management and Public Information

MMCD devel oped a web-based system for tracking and mapping customer calls which includes
ageocoder web service for the metro area. Other data management and information highlights
include continued data support for aerial treatments, updated wetland and stormwater structure
maps, continued education efforts on the subject of stormwater and mosquitoes, and another in a
series of biennial public opinion surveys.

MMCD’s 50 years of service to the metro area was highlighted in a 30-minute documentary
which continuesto air on Twin Cities Public television. MM CD staff also continued to stressits
presence in metro area schools through its three-day curriculum “Mosquito Mania.”
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2008 Highlights

Below normal temperatures
prolonged the spring hatch

Drought conditions existed
for most of the season

Rainstorms produced only 3
major mosquito broods

The major mosquito peak
occurred in June

Staff identified 17,839
larval samples

First occurrence of Aedes
japonicus adult in Minnesota

First occurrence of Aedes
cataphylla in Minnesota

2009 Plans

Continue Aedes surveillance
strategies as in 2008

Re-evaluate placements of
both CO2 traps and gravid
traps

Search for presence of
Ae. cataphylla

Continue to improve relay
of surveillance results from
lab to field

Monitor spread of
Ae. japonicas

Develop best surveillance
methods for detecting
Ae. japonicus
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Mosquito Surveillance

Background

he MMCD conducts larval and adult mosquito
surveillance to determine levels of mosguitoes present,

measure annoyance, and to detect the presence of
disease vector species. Since different species of mosguitoes
have different habits and habitat preferences, avariety of
surveillance methods are used. Knowing which species are
present in an area and at what levels, helps the District direct
its control measures effectively.

2008 Mosquito Surveillance Results

Rainfall

Rainfall surveillanceis an important tool used to estimate the
amount of larval breeding and to determine the areas to
dispatch work crews following arain event. The District
operates a hetwork of 80 rain gauges from May to September.
The Minnesota Department of Natural Resources (MNDNR)
State Climatology Office also uses this information to
augment their rain gauge network. Weather datais available
at their website: www.climate.edu

Spring arrived late this year. There was snow in April, cool
temperatures and | ate ice-out on the lakes. The five months of
February-June al had below normal temperatures, the first
time this has happened since 1979. The prolonged cold in the
spring resulted in mosquito larvae hatching slowly over a
longer period of time.

In addition to snow melt, arain event > 1 inch can produce a

brood of floodwater mosquitoes. We experienced four major

District-wide rain events in 2008 (Figure 1.1), but only three
broods resulted. The three major broods occurred in May and
June, but rainfall was still below normal for those months.

The dry weather continued the rest of the summer; scattered
storms produced nine small-medium broods District-wide.
The fourth major rain event occurred in August, but due to the
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dry conditions, much of the rain soaked into the ground and did not produce many mosquitoes.

Average rainfal in the District from May 1 through September 30, 2008 was 14.15 inches (Table
1.1). Thisis 3.68 inches less than last year and 5.40 inches below the 50-year District average.
Carver, Anoka and Dakota counties received the most rain. Figure 1.2 depicts the geographic
distribution of weekly rainfall received from May through September 2008.

2.00 -
1.50 -
1.00 f

0.50 A

0.00 -

Averagerainfall in inches/gauge

A Y
FELFTFP LSS EFFTOTE SR PP

Figure 1.1 Average rainfall amounts per gauge per week, 2008.

Table1.1 Averagerainfal received in each county from May through September, 2004-2008
and 50-year District average

Anoka Carver Dakota  Hennepin Ramsey  Scott Wash.  District

2004 2026  25.22 21.89 22.18 20.73 2350 20.62 21.65
2005 2220 2275 21.53 22.75 23.00 2425  23.87 23.60
2006 1978  17.90 17.46 18.71 19.06 1950 1721 18.65
2007 16.01  17.26 20.89 17.92 16.93 1658  19.02 17.83
2008 1519 16.90 15.03 13.55 12.60 1408 14.15 14.15
50-Year Avg 1893 *20.23 19.73 19.59 19.78 1932  20.06 10.44

*26-year average (Carver joined the District in 1982)
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Figure1.2  Weekly averagerainfall per District gauge, 2008. The number of gauges varied
from 71-73. A map of the rain gauge locationsis included.
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Larval Collections

Larval mosquito collections are taken to determine if targeted species are present at threshold
levels or to obtain species history in abreeding site. In 2008, staff identified 17,839 larval
collections. To accelerate the identification of samples from sites to be treated by helicopter,
larvae were identified to genus only, except for Culex larvae, which were identified to speciesto
differentiate vectors. Lower priority samples are processed as time permits and were identified to
species. Table 1.2 shows the results of the 10,840 samplesidentified to species and calculated as
the percent of samplesin which the species was present. A significant amount of samplingis
donein catch basins and other man-made structures. These stormwater structures sample results
are displayed separately from the natural breeding arearesultsin Table 1.2.

The floodwater species, Aedes vexans, was the most abundant species in standard dipper larval
collections, occurring in 31.7% of the samples (Table 1.2). The two most common spring
species, Ae. stimulans and Ae. excrucians, ranked second and fifth , respectively. The typically
non-human biting species, Culiseta inornata, is found frequently in floodwater sites and had the
third highest frequency overall. Culex territans prefers cold-blooded hosts and ended up in fourth
place. Culex restuans, which prefersto bite birds, was tied for fifth with Ae. excrucians. Culex
tarsalis larvae occurred in 2.5% of the samples, ranking seventh. A few mosquitoes can be
identified to species in the 1% instar stage, but most cannot. The high amount of “ Aedes species’
and “ Culex species’ isnormal and represents 1% instar larvae that are not identifiable to species.

Culex mosqguitoes commonly breed in catch basins and other stormwater structures. Culex
restuans was found in 75.3% of the structure samples and Cx. pipiensin 18.1% (Table 1.2). A
detailed discussion of the larval Culex surveillance in structures can be found in Chapter 2:
Vector-borne Disease.

We had an exciting event in the Technical Services Lab this season. A species not known to
occur in Minnesota, Aedes cataphylla, was identified in alarval sample from Minnetonka. Two
4" instar larvae were collected on April 30, but the sample was low priority for processing and
was not identified until September. Dr. Harold Savage at the Centers for Disease Control in Fort
Coallins, Colorado verified our identification. Aedes cataphylla is avery early spring species
whose range is the western US and Canada, no further east than Colorado. Surveillance will be
conducted in the spring around the site where it was collected to determine if thisisan
established popul ation.
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Tablel1.2 Percent of samples where larval species occurred in standard dipper collections by facility
and Didtrict total, and the District total for stormwater structure samples, 2008; the total
number of samples processed to speciesisin parentheses

Percent of samples where species occurred by facility Stormwater
South South West West District ~ Structure
North East Rosemount Jordan Plymouth MapleGrove Total Didtrict Total

Species (1,022) (2,297)  (1,520) (981) (1,800) (738) (8,358) (2,482
Aedes abserratus 05 0.3 0.3 0.2 0.3 0.3 0.3

aurifer < <

canadensis 0.3 0.5 2.4 0.5 13 0.1 1.0 0.1

cataphylla* < <

cinereus 6.5 7.3 7.9 7.1 111 9.1 8.3 0.2

dorsalis 0.1 0.2 04 0.4 < 0.3 0.2

excrucians 14.2 13.2 9.3 2.8 9.8 7.6 10.2

fitchii 2.6 29 4.2 0.3 0.6 15 2.2

implicatus 12 1.2 0.1 0.8 0.5 14 0.8

japonicus <

nigromaculis 0.1 0.3 0.2 < 0.1

punctor 0.2 0.7 0.1 0.1 0.2 0.1 0.3

riparius 11 0.6 0.3 04 12 1.8 0.8

spencerii < <

gticticus 22 11 2.7 1.0 0.6 11 14 <

stimulans 18.6 20.5 20.7 117 26.7 14.4 20.1 <

provocans 12 14 0.3 0.1 0.1 0.6

triseriatus < < < 0.4

trivittatus 0.4 13 3.7 1.8 0.9 1.8 16 0.2

vexans 39.9 31.0 40.5 29.2 234 27.9 31.7 12.2
Ae. species 320 27.6 30.8 28.1 331 27.4 29.9 4.7
Anopheles earlei 0.1 0.2 < <

punctipennis 0.4 0.3 04 04 0.2 0.1 0.3 0.5

guadrimaculatus 0.1 0.2 0.1 <

walkeri 0.1 0.1 < <
An. species 33 1.9 0.9 1.0 0.4 0.3 13 14
Culex pipiens 1.0 2.4 11 0.6 1.0 1.6 14 18.1

restuans 7.6 117 9.3 89 10.0 13.7 10.2 75.3

salinarius 0.1 0.1 0.1 0.1 < 0.2

tarsalis 2.2 31 25 49 0.8 1.8 25 3.3

territans 15.9 16.8 6.1 22.7 7.2 114 12.9 9.6
Cx. species 14 34 2.6 4.1 2.2 45 29 38.7
Culiseta inornata 10.2 12.0 19.3 9.9 131 159 134 6.4

melanura

minnesotae 0.5 0.9 0.3 0.7 11 0.9 0.8 <

morsitans < 0.1 < <

Cs. species 11 1.0 0.5 16 1.8 2.0 1.2

Psorophora ferox < <

Ps. species

Ur. sapphirina 0.8 2.0 0.1 0.3 04 0.3 0.8 <

< = percent of total islessthan 0.1%
* 1% known occurrence in Minnesota
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Adult Collections

There are 51 species of mosquitoes known to occur in Minnesota and different species
exhibit avariety of host preferences. About 45 of these species, 20 of which are human
biting, occur in the District. Other species prefer to feed on birds, large mammals, reptiles, or
amphibians. Additionally, species of mosguitoes differ in their peak activity periods and in
how strongly they are attracted to humans or trap baits (e.g., light or CO,). Therefore, a
variety of adult mosquito collection methods are used in order to capture targeted species.

Most of the mosquitoes collected are identified to species, but in some cases, species are
grouped together to expedite sample processing. Aedes mosquitoes can be grouped by their
seasonal occurrence (spring, summer). Some vector species are grouped because species-
level separation isvery difficult (Cx. pipiens/restuans).

Spring Aedes larvae hatch in March and April as aresult of snow melt and adults emergein
late April to early May. They have one generation each season and adults can live for three
months. The summer Aedes (Ae. vexans, Ae. sticticus, Ae. trivittatus) begin hatching in early
May as aresult of rainfall. They can have severa generations throughout the summer.
Coquillettidia perturbans, the cattail mosquito, develops in cattail marshes and has one
generation per year, peaking in early July. A more detailed description of the biologies of
mosquitoes occurring in the District isin Appendix A.

The sweep net and CO, trap data reported in this chapter are weekly collections referred to as
the Monday night network. Employees took 2-minute sweep net collections and/or set
overnight CO, trapsin their yards every Monday night for 19 weeks. To achieve aDistrict-
wide distribution of CO,traps, other locations such as parks or harborage areas are chosen
for surveillance.

Ty ugj‘{ '_.I“ . . 1 )
1 .'_.“?. 5 -“T,rt’}:..lr{,'.\ MY # | e A -

CO,trap, sweep net and New Jersey light trap surveillance methods
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Sweep Net Collections The District uses sweep net collections to monitor human
annoyance during the peak mosquito activity period, which is 35-40 minutes after sunset for
most mosquito species. The number of collectors varied from 72-153 per evening. Sweep net
collection locations in 2008 are shown in Figure 1.3.

A total of 2,348 collections were taken containing atotal of 3,054 mosquitoes. For the first
time, spring Aedes were the predominant species in the evening sweep net collections (Table
1.3). The number of spring Aedes was elevated the entire season (Figure 1.4) and much
higher than the 8-year average (Figures. 1.5, 1.6). A possible reason for this may be the long,
slow hatch of larvae in the spring and the timing of our treatments. Sites inspected early in
the spring may not have been breeding at that time, but did eventually breed |ater than
expected.

Summer Aedes species were higher than the last two years but still below normal.
Coquillettidia perturbans remained at low levels. Culex tarsalisis not effectively collected in
sweep net sampling.
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Figure 1.3 Locations of weekly evening sweep net collections, 2008.

Table1.3 Average number of mosquitoes collected per evening sweep
net collection within the District, 2004-2008

Y ear Summer Aedes  Cq. perturbans Spring Aedes  Cx. tarsalis
2004 34 0.3 0.02 0.010
2005 11 0.3 0.04 0.010
2006 0.3 0.3 0.03 0.004
2007 0.2 0.1 0.10 0.010

2008 0.5 0.2 0.60 0.003
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Figure1.4 Average number of spring Aedes vs. summer Aedes in sweep nets, 2000-
2008.
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Figure 1.5 Weekly average number of spring Aedes in sweep nets, 2008 vs. 8-year
average. Error bars equal * 1 standard error of the mean.
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Figure 1.6  Average spring Aedes per sweep net 2000-2008 vs. 8-year average. Error
bars equal + 1 standard error of the mean.

CO; Trap Collections CO; traps baited with dry ice are used to monitor mosquito
population levels and the presence of disease vector species. In 2008, we operated 133 traps at
120 locations to allow maximum coverage of the District. At 13 of the locations, we operated a
low (5 ft) and an elevated (25 ft) trap. Some traps were placed in locations more likely to collect
the vector species Cx. tarsalisfor WNV testing and Culiseta melanura for eastern equine
encephalitistesting (Figure 1.7). The number of traps operated per night varied from 109-123. A
total of 2,270 trap collections were processed, containing 270,358 mosquitoes.

Summer Aedes, the predominant species captured in the traps this season, were higher than the
last two years, but low compared to wetter years 2004 and 2005 (Table 1.4). Coquillettidia
perturbans was in second place with popul ations the lowest of the past four years. The spring
Aedes were twice as numerous as the past two years and 14 times higher than in 2004. Culex
tarsalis numbers were about normal this season and are discussed later in this chapter.
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Figure1.7 Locations of CO,trapsto monitor general mosquito populations, WNV vectors and
the eastern equine encephalitis vector, 2008.

Table1.4  Average number of mosquitoes collected in CO, traps within
the District, 2004-2008

Y ear Summer Aedes  Cqg. perturbans  Spring Aedes  Cx. tarsalis

2004 391.9 35.3 15 2.3
2005 201.5 42.0 6.9 16
2006 51.7 75.8 10.2 15
2007 43.7 31.9 10.2 5.2
2008 60.5 31.2 21.3 13

Geographic Distribution The geographic distribution of mosguitoes collected in CO, traps
isdisplayed in Figures 1.8, 1.9 and 1.10. The computer software extrapol ates the data between
collection points, so some dark areas are the result of one collection without another close by.
Spring Aedes were present from late May to the end of August (Fig. 1.8). The highest
populations occurred in the outer boundaries of the District, especialy in the northern counties.
Except for four weeks during June and July, the summer Aedes popul ations remained low for
most of the season throughout the District. There were some hot spots of Cg. perturbansin the
northern counties, Carver County, and in the river bottoms in the center of the District.
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Figure 1.8 Number of spring Aedes mosquitoes in District CO; trap collections, 2008. The
number of collections taken each week varied from 114-123. Inverse distance
weighting was the algorithm used for shading the maps.
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Figure1.9 Number of summer Aedes mosquitoes in District CO; trap collections, 2008. The
number of traps operated per night varied from 114-123. Inverse distance weighting
was the algorithm used for shading the maps.
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Figure 1.10 Number of Cq. perturbansin District CO, trap collections, 2008. The number of
traps operated per night varied from 114-123. Inverse distance weighting was the
algorithm used for shading of maps.
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Seasonal Distribution The three major groups of mosquito species, spring Aedes, summer
Aedes and Cq. perturbans, have different patterns of occurrence during the season based on their
phenology and the surveillance method used. Spring Aedes and Cqg. perturbans have one
generation per year and the summer Aedes emerge after significant rainfall events. The CO, trap
and sweep net collections detected continuous, overlapping activity of the three groups from the
end of May through July in 2008 (Figures 1.11 and 1.12). The night of June 16 was very cool,
resulting in lower than normal activity.

CO, traps are placed at selected locations throughout the District to measure the abundance of
mosguitoes. Emergence from the first brood of summer Aedes occurred on May 28 (Fig. 1.11).
Thiswas also the first detection of spring Aedes, whose popul ations peaked on June 9. A second,
large summer Aedes brood emerged at the end of July, followed by a smaller brood in mid-July.
The Cq. perturbans populations peaked the week of July 14, later than the usual July 4™ peak.
The third emergence of summer Aedes coincided with the Cq. perturbans peak. Mosqguito levels
of all species declined by mid-July and remained low for the rest of the season.

300 - —8— Summer Aedes
---@--- Spring Aedes

—— Cqg. perturbans

250 - COZ Traps
200
150 +

100 A

Avg. Mosquitoes/CO2 Trap

50 +

P N P PRGN SR N A

Figure 1.11 Average number of summer Aedes, spring Aedes and Cq. perturbans per CO, trap,
2008. Data are from low (5 ft) traps within District. Error bars equal + 1 standard
error of the mean.

Since the sweep net collections are taken by MMCD employees, the locations are random, not
chosen. Employees collect the mosquitoes that are attracted to them, thus measuring annoyance.
The timing of the mosquito peaks in the sweeps mirrors the CO, traps, but the volume of the
three species groups differed (Fig. 1.12). This year was the first time the spring Aedes
outnumbered summer Aedes and Cq. perturbans populations. The spring Aedes peak on June 9
was the highest of any species for the season. The population of spring Aedes remained
unusually high through the season and continued to cause annoyance until late August, about two
weeks longer than usual.
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Figure 1.12 Average number of summer Aedes, spring Aedes and Cqg. perturbans per evening
sweep net collection, 2008. Error bars equal + 1 standard error of the mean.

New Jersey Light Traps Data collected from New Jersey light traps are used to compare
mosguito species population levels from year to year. These are the only collections where all
adult female mosquitoes are identified to species. Traps are run nightly from May to September.
The District operated six trapsin 2008. Trap 1 was located in St. Paul, trap 9 in Lake EImo, trap
13 in Jordan, trap 16 in Lino Lakes, trap CA in Carlos Avery Wildlife Refuge, and trap AV at the
Minnesota Zoo in Apple Valley (Figure 1.13). Traps 1, 9, and 16 have operated each year since

1960.

For the second year in arow, the most
numerous species collected in New
Jersey traps was Cg. perturbans, with
Ae. vexans coming in second (Table
1.5). Typicdly, Ae. vexansisthe
number one pest, but prevailing drought
conditions the last two seasons kept the
populations very low, allowing Cq.
perturbansto comein first place. In
third place was the spring species
combination of Ae. abserratus and Ae.
punctor. These two species are
combined together because they are
morphologically very similar and thus
difficult to identify separately to
species. Aedes cinereus was the fourth
MOst common species, occurring in
both spring and summer.

Hennepin

Carver

Dakota

Figure 1.13 New Jersey light trap locations, 2008.
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Table 1.5 Total number and frequency of occurrence for each species collected in New Jersey
light traps, May 10 - September 26, 2008
Trap Code, Location, and Number of Collections Summary Statistics
1 9 13 16 CAl AV Season

St.Paul Lk.EImo  Jordan LinoLakes Carlos AppleValey Tota % Femae Avgper
Species 139 137 137 131 126 138 808 Total Night
1. Ae. abserratus 1 1 0 15 1101 0 1,118 3.63% 1.38
3. aurifer 0 0 0 1 0 0 1 0.00% 0.00
6. canadensis 0 1 1 0 52 0 54  0.18% 0.07
7. cinereus 10 8 10 144 1,483 73 1,728 5.61% 214
10. dorsalis 0 1 1 0 0 0 2 001% 0.00
11. excrucians 5 7 1 11 357 25 406 1.32% 0.50
12. fitchii 1 5 0 5 38 12 61 020% 0.08
13. flavescens 0 0 0 0 0 0 0 0.00% 0.00
14. implicatus 0 0 0 0 0 0 0 0.00%  0.00
16. nigromaculus 1 0 1 0 0 0 2 0.01% 0.00
18. punctor 0 0 0 24 658 0 682 2.21% 0.84
19. riparius 0 0 0 2 25 1 28 0.09% 0.03
20. spenceri 0 0 0 0 0 0 0 0.00% 0.00
21. dicticus 0 1 92 1 8 4 106  0.34% 0.13
22. dimulans 1 5 1 4 33 28 72 0.23% 0.09
23. provocans 0 1 0 0 1 1 3 0.01% 0.00
24. triseriatus 1 2 1 1 0 1 6 0.02% 0.01
25. ftrivittatus 2 3 0 0 4 16 25 0.08% 0.03
26. vexans 976 473 687 2,310 2,579 1,471 8,496 27.59% 10.51
118. abs/punct. 3 1 0 82 4,755 1 4,842 15.72% 5.99
261. Aedesspecies 11 18 16 44 199 135 423 1.37% 0.52
262. Spring Aedes 3 4 2 23 382 9 423  1.37% 0.52
264. Summer Aedes 0 2 2 5 0 4 13 0.04% 0.02
27. An. barberi 0 0 0 0 0 0 0 0.00% 0.00
28. earle 0 0 0 0 3 0 3 001% 0.00
29. punctipennis 1 4 3 5 20 10 43  0.14% 0.05
30. quadrimac. 1 11 4 10 5 12 43 0.14% 0.05
3L walkeri 0 0 40 19 578 0 637 2.07% 0.79
311. An. species 0 3 2 1 19 1 26  0.08% 0.03
32. Cx. erraticus 0 0 0 0 0 0 0 0.00% 0.00
33. pipiens 1 0 0 0 0 0 1 0.00% 0.00
34. restuans 60 95 8 37 41 33 274 0.89% 0.34
35. salinarius 0 0 3 1 0 0 4  0.01% 0.00
36. tarsalis 12 4 10 27 4 5 62 0.20% 0.08
37. territans 3 12 3 13 7 82 120 039%  0.15
371. Cx. species 42 17 2 14 41 25 141  0.46% 0.17
372. Cx. pip/rest 66 98 17 48 34 70 333 1.08% 041
38. Cs. inornata 44 14 9 40 11 78 196 0.64% 0.24
39. melanura 0 0 0 0 0 0 0 0.00% 0.00
40. minnesotae 1 2 4 25 38 2 72 0.23% 0.09
41. morsitans 3 5 1 6 83 3 101 0.33% 0.13
411. Cs. species 0 1 1 10 11 0 23 007%  0.03
42. Cq. perturbans 30 5 63 994 8,967 61 10,120 32.86% 12.52
44, Ps. ciliata 0 0 0 0 0 0 0 0.00% 0.00
47. horrida 0 0 0 0 0 0 0 0.00% 0.00
471. Ps. species 0 0 0 0 0 0 0 0.00% 0.00
48. Ur. sapphirina 4 18 1 0 0 7 30 0.10% 0.04
501. Unident. 3 1 3 14 41 15 77  0.25% 0.10
Female Tota 1,286 823 989 3,936 21,578 2,185 30,797 76.21% 38.12
Male Total 313 604 412 1,169 5,687 1,431 9,616 23.79% 11.90
Grand Tota 1,599 1,427 1,401 5,105 27,265 3,616 40,413 100.00% 50.02
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Anopheles quadrimaculatus and Culex erraticus are two species that are considered rare in the
District. In recent years, they have been collected in traps more frequently. Culex erraticus were
first found in 1988 and have occurred sporadically since then in low numbers (Figure 1.14).
Anopheles quadrimaculatus occurred in the early years, were absent for along span of years,
then began appearing again in 1988. In 2007, there was an especially large peak in the number
collected. We are investigating the reasons for this change in occurrence. It may be aresult of
changing weather patterns that have allowed this species to increase its productivity. Populations
of An. quadrimaculatus were reduced this season, down significantly from 2007. There were no
Cx. erraticus detections this year.
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Figure 1.14 Yearly totals of Anopheles quadrimaculatus and Culex erraticusin New Jersey
light traps, 1958-2008.

Vector Mosquito Surveillance

Aedestriseriatus Aspirator surveillance for the La Crosse encephalitis vector,

Ae. triseriatus, began during the week of May 18. The peak rate of capture of just over 1.3

Ae. triseriatus per sample occurred during the week of July 6 (Figure 1.15). Surveillance results
indicate that adult emergence was delayed by approximately two weeks early in the season, but
the observed trend was similar to that expected for a year with normal precipitation until early
July. Dry conditions during June and July severely impacted Ae. triseriatus populations for much
of the remainder of the season.
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Figure 1.15 Mean number of Ae. triseriatus adults in aspirator samples, plotted by week,
2008. Dates listed are the first sampling day of each week. Error bars equal + 1
standard error of the mean.

Culiseta melanura District staff monitored six locations for the eastern equine encephalitis
(EEE) vector Cs. melanura using seven CO, traps. Three of the sites are located in Anoka
County, two in Washington County and one site in Hennepin County. The Hennepin County
location has a ground level trap and a canopy level trap. Culiseta melanura have been collected
from each of the locations in the past. In addition, 66 aspirator samples were collected from
wooded habitats surrounding potential Cs. melanura larval habitat (i.e., tamarack bogs).

Culiseta melanura adults were collected in CO, traps at all of the Anoka County and Washington
County sites. No specimens were collected in the Hennepin County traps. Three aspirator
samples contained Cs. melanura in 2008, two from Washington County and one from Anoka
County.

Culiseta melanura were collected consistently from the first week of June through the end of
surveillance (Figure 1.16); however, the rate of capture by CO, traps was low in 2008. One trap
in Washington County collected elevated numbers of the species during the first two weeks of
August. No other collection exceeded single digits during the entire season.
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Figure1.16  Mean number of Cs. melanura adultsin CO; trap samples, plotted by week, 2008.
Error bars equal + 1 standard error of the mean.

Culex Surveillance Culex species are important for the amplification and transmission of
West Nile virus (WNV) and western equine encephalitis virus (WEE) in our area. In addition to
CO; traps, gravid traps are used to monitor Culex adults. The gravid trap is designed to attract
female mosquitoes that are seeking oviposition sites while the CO, trap is used for collecting
female mosquitoes in their host-seeking phase. The District operated 133 CO, traps and 36
gravid traps in 2008.

Culex tarsalis has been identified as the most likely vector of WNV to humansin our area. Culex
tarsalis captured in Monday night CO, traps and gravid traps were tested for WNV and WEE
(see Chapter 2, Table 2.2). Asistypical, very few Cx. tarsalis were collected by gravid trap in
2008. Capture ratesin CO, traps were in the low part of what might be considered the normal
range for our area. The season peak of 4.7 Cx. tarsalis per CO, trap occurred on July 14; alate
season peak of 3.8 occurred on August 25 (Figure 1.17).

Culex restuansis another important vector of WNV in Minnesota. This speciesislargely
responsible for the early season amplification of the virus and likely responsible for the season-
long maintenance of the WNV cycle. Culex restuans were consistently present in CO, trapsin
low numbers from the beginning of June through the middie of August (Figure 1.18). Gravid trap
collections of Cx. restuans increased steadily from the end of May through the end of June then
declined steadily in July. The collections of 33.4 per gravid trap during the week of June 30 and
29.9 the following week are the two highest weekly mean captures on record in the District.
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Figure1.17  Average number of Cx. tarsalisin CO; traps and gravid traps, 2008. Error
bars equal + 1 standard error of the mean.
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Figure1.18  Average number of Cx. restuansin CO, traps and gravid traps, 2008. Error
bars equal + 1 standard error of the mean.
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Culex pipiens has been an important vector of WNV in much of the United States. This species
prefers warmer temperatures than Cx. restuans; therefore, populations of Cx. pipiensin the
District tend to peak late in the summer when temperatures are typically warmer. Collections of
Cx. pipiens were low in both CO, traps and gravid traps in 2008 (Figure 1.19).

The peak gravid trap capture of 1.2 occurred during the week of June 30; however, al of the
Cx. pipiens collected that week came from asingle trap in Hennepin County. Trap surveillance
seems to indicate that the adult population was at its height across the District during mid to late

July.
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Figure1.19  Average number of Cx. pipiensin weekly CO; traps and gravid traps, 2008.
Error bars equal + 1 standard error of the mean.

It isdifficult to separate Cx. restuans and Cx. pipiens and often these species are combined.
When Culex specimens are combined, they are grouped as either Cx. pipiens/restuans or as
Culex species. Both groups usually consisted largely of Cx. restuans. In 2008, the numbers of
Cx. pipiensg/restuans and Culex species were elevated during two periods (Figure 1.20). The
first period in late June and early July resembles the Cx. restuans pattern. The captures
increased again from late July through mid-August. These may have included more Cx.
pipiens.
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Figure1.20  Average number of Cx. pipiens/restuans and Culex speciesin CO, traps and
gravid traps, 2008. Error bars equal + 1 standard error of the mean.

Exotic Species Each season, MMCD staff watches for exotic or introduced mosquito
species. MM CD laboratory technicians are trained to recognize exotic speciesin their adult and
larval stage so that the mosquitoes can be spotted in any of the thousands of samples processed
each year. In addition, field staff place ovitraps and conduct aspirator surveillance in areas with
elevated potentia for introduction.

The two exotic species most likely to be found in the District are Ae. albopictus and

Ae. japonicus. Both are native to Asia and both have adapted the use of tires and other artificial
containers as oviposition sites and larval habitat. This alows them to be transported over great
distances. Both of these species have the potential to transmit several viruses, West Nile virus
and La Crosse encephalitis virus are the two of primary concern in our area. Aedes albopictus
has been established in the continental US since 1985 and is now common in the southeastern
states, along the East Coast, as well asin southern portions of the Midwest. Aedes japonicus was
first identified in the USin 1999 in New Jersey and has now advanced westward beyond the
Mississippi River in severa locations. Another Ae. japonicus introduction occurred in the Sesttle
areain 2001.

Although Ae. albopictus were collected the past three years, none were collected in the District
in 2008. Aedes albopictus have been found in Scott County during six previous seasons (1991,
1996, 1999, 2005, 2006, and 2007) and in Wright County once, in 1997.

Aedes japonicus was first confirmed in Minnesota in 2007 in Scott County. Extensive

surveillance around the Scott County site of introduction failed to produce another specimen in
2008, suggesting Ae. japonicus were eradicated from the area by MMCD efforts in 2007.
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Aedes japonicus was found in four Minnesota counties in 2008 including several Dakota County
locations. They were aso collected in Goodhue, Houston, and Wabasha counties. The first two
samples containing Ae. japonicus in 2008 were collected during the course of routine larval
surveillance in May from Castle Rock Township and from Eagan, both in Dakota County. The
Castle Rock sample was collected on May 20 from an ornamental pond. The Eagan sample was
collected on May 27 from atire. In both cases, it is reasonabl e to suspect that the larvae hatched
from eggs deposited in 2007. Property owners confirmed that both of the larval habitats had been
in place for severa years and not recently introduced. Furthermore, unusually cool spring
temperatures prior to the collection of the larvae were inhospitable for adult mosquito activity
including host seeking and oviposition.

One additional sample from Eagan, a gravid trap collection from July 7, contained Ae. japonicus.
Seven more larval samples from Castle Rock also contained Ae. japonicus. One was collected on
July 8; the others were collected in mid-September.

On September 2, an aspirator sample collected in Ravenna Township contained Ae. japonicus.
Follow-up surveillance indicated that the extent of the infestation was greater than those we
observed previously. Several samples containing Ae. japonicus larvae were collected in the days
immediately following the aspirator collection. By the end of October, Ae. japonicus were
detected on 29 properties in Ravenna, as well as in the neighboring communities of Marshan
Township and Vermillion Township in Dakota County and Welch Township and Redwing
Township in Goodhue County. Table 1.6 shows the results of Ae. japonicus surveillance donein
2008 in Dakota County.

A single detection of Ae. japonicus was made this year by the MDH while investigating aLa
Crosse encephalitis case in Wabasha County. Larvae were found at one site visited. Additionally,
Ae. japonicus were collected by the La Crosse County Wisconsin Department of Health in
Houston County, Minnesota and in both La Crosse County and neighboring Monroe County in
Wisconsin.

Table 1.6 Results of surveillance following Ae. japonicus detections in Dakota County, 2008

Larva Adult Ovitrap

Properties Larva Larva Samples Adult Samples  Ovitrap  Samples

Properties*  with Ae. Habitats  Samples withAe. Samples withAe. Samples with Ae.
Inspected japonicus Eliminated Collected japonicus Collected japonicus Collected japonicus

Castle 36 5 513 127 8 104 0 72 0
Rock

Eagan 104 2 112 8l 1 105 1 56 0
Ravenna 136 29 513 236 62 43 4 6 1
Marshan 8 1 74 15 1 0 - 0 -
Vermillion 5 1 20 14 1 0 - 0

* MMCD also inspected properties in Goodhue County, three in Welch Township and atrailer court in Redwing.
Five larval samples from two Welch properties and nine larval samples from Redwing contained Ae. japonicus.

We have long anticipated that Ae. japonicus would become established in the District given its
ability to survive at and above our latitude in Asia. It appears now that the species has
permanently infested parts of southeastern Minnesota (Figure 1.21).
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Until they are fully established throughout the District, our efforts will be focused on containing
and eliminating small, isolated populations of the species. Once Ae. japonicusis established in
an area, our goa will be to maintain an effective population control program to minimize the risk
of disease transmission.

0 25 S0
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Figure1.21 Locations of Ae. japonicus collections 2007, 2008. Aedes japonicus have been
collected from the shaded counties; the white square mile sectionsin the shaded
areas indicate where the species has been collected.
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2009 Plans for Mosquito Surveillance

Surveillance strategies for Aedes mosquitoes will continue asin 2008. We will continue to
evaluate the placement of CO, and gravid traps. Our goal isto operate a CO; trap in each
township in the District to monitor mosquito population levels. Locations include: areas where
adult treatments are performed on aregular basis and threshold determination is needed, near
cattail sitesto monitor Cg. perturbans populations, areas of potential disease vector mosquito
activity, and employee’s homes.

With the addition of more field crews in 2009, lab staff will be prepared for the increasein
mosguito samples. Lab staff will continue to improve the relay of surveillance resultsto field
staff to facilitate timely and accurate treatments.

We plan to search for the presence of Ae. cataphylla to determine whether or not it is established

in the District. Additionally, we will monitor the spread of Ae. japonicus across the District and
investigate which surveillance methods can best detect its presence.
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Chapter 2

2008 Highlights

26

There were no La Crosse
encephalitis cases in the
District

WNYV illness confirmed in
10 Minnesotans, 1 a
District resident

WNYV detected in 23
District mosquito samples

Conducted product
efficacy tests against
Culex vectors in catch
basins and stormwater
structures

Made 195,833 catch basin
treatments

Collected and recycled
16,229 waste tires

Most recent study results
from tick monitoring are
from 2007

2007 was the first time

I. scapularis was collected
from at least one site in all
7 metropolitan counties

The 2007 season mean
was 0.8976 I. scapularis
per mammal and
preliminary 2008 season
mean was 0.644

2007 human case totals of
tick-borne disease were
at an all-time high: 1,239
cases of Lyme disease and
322 cases of human
granulocytic anaplasmosis
(source MDH)

2008 distribution study
report will be on the web
by June 2009
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Vector-borne Disease

Background

and control services, aswell as public education, to

reduce the risk of mosquito-borne illnesses such as
La Crosse encephalitis (LAC), western equine encephalitis
(WEE), eastern equine encephalitis (EEE), and West Nile
(WNV) encephalitis, as well astick-borne illnesses such as
Lyme disease and human granulocytic anaplasmosis (HGA).
Past District efforts have also included determining metro-
arearisk for infections of Jamestown Canyon virus,
babesiosis, Rocky Mountain spotted fever, and Sin Nombre
virus (a hantavirus).

D istrict staff provides avariety of disease surveillance

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
Aedes triseriatus (eastern tree-hole mosquito) or history of
LAC cases. MMCD targets these areas 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 LAC case sites. Surveillance for the exotic species Aedes
albopictus (Asian tiger mosquito) and Aedes japonicus
routinely occurs to detect infestations of these potential
disease vectors.

MMCD monitors adult mosguitoes of the species Culex
tarsalis for presence of WEE, which can cause severeillness
in Minnesota horses and humans.

Eastern equine encephalitis was detected for the first timein
Minnesotain 2001. Since then, MM CD has conducted
surveillance for the enzootic vector, Culiseta melanura.

Sincethe arrival of WNV in Minnesotain 2002, MMCD has
investigated a variety of mosquito control proceduresto be
used to enhance our comprehensive integrated mosquito
management strategy for the prevention of West Nileillness.
MMCD monitors birds and mosquitoes for WNV and uses
that information aong with other mosquito sampling data to



2009 Plans

Continue to provide
surveillance and control for
La Crosse encephalitis
prevention

Evaluate control materials
in stormwater structures
providing Culex larval
habitat

Continue catch basin
larvicide treatments to
manage WNYV vectors

Communicate treatment
strategies to other local
governments

Continue surveillance for
WNV and other mosquito-
borne viruses

Be alert for introductions
and spread of exotic
species; maintain
surveillance near points of
discovery in 2008

Surveillance at 100
sampling locations for
I. scapularis will continue

Continue with tick-borne
disease education, tick
identifications, and
homeowner consultations

Target education activities
to specific metro townships
based on higher human
case totals and/or numbers
of I. scapularis collected
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make mosquito control decisions.

In 1989, the District was mandated by the state legislature “to
consult and cooperate with the MDH in devel oping
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 Minnesota
Department of Health (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, aso
known as the deer tick) and the Lyme disease spirochete,
Borrelia burgdorferi, within the District. To date, MMCD has
mapped the current distribution of black-legged ticks (545
total sites sampled) and continues to monitor their populations
in the metropolitan area. Additionally, District employees
have assisted with spirochete and anaplasmosis studies with
the University of Minnesota. All collected data are
summarized and presented to the MDH for their risk analysis.

Because wide-scaletick control is neither ecologically nor
economically feasible, tick-borne disease prevention is
limited to public education activities which emphasize tick-
borne disease awareness and personal precautions. District
employees continue to provide tick identifications upon
request and are used as atick referral resource by agencies
such as the MDH and the Minnesota Department of Natural
Resources (MnDNR).

2008 Mosquito-borne Disease Services

Breeding Source Reduction

Water-holding containers such astires, buckets, tarps, and
even plastic toys provide developmental habitat for many
mosquito species including the La Crosse virus vector

Ae. triseriatus, the exotic species Ae. albopictus and

Ae. japonicus, and the WNV vectors Culex restuans and
Culex pipiens.
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Container habitat elimination is an effective strategy for preventing mosqguito-borne illnesses.
District staff recycled 16,229 tires that were collected from the field in 2008. Since 1988, the
District has recycled 471,093 tires. In addition, MMCD eliminated 1,615 containers and filled 93
tree holes in 2008.

This reduction of breeding sources occurred while conducting a variety of mosquito, tick, and
black fly surveillance and control activities, including the 1,385 property inspections by MMCD
staff in 2008.

La Crosse Encephalitis

Aedes triseriatus Surveillance and Control Aedes triseriatus is a container inhabiting
floodwater species and the vector of LAC in our area. MMCD staff sample wooded mosquito
habitats by vacuum aspirator to monitor adult Ae. triseriatus populations and to direct adult and
larval control efforts. Aedes triseriatus populations were limited naturally by prolonged cool
spring weather and athird consecutive year of mid-summer drought conditions.

In 2008, MMCD staff collected 2,429 aspirator samples to monitor Ae. triseriatus populations.
The District’ s treatment threshold of >2 adult Ae. triseriatus/aspirator collection was met in 249
of these samples. Inspections of wooded areas and surrounding residential properties were
provided as follow-up service when samples reached threshold. Additionally, 123 adulticide
applications to wooded areas were prompted by collections of Ae. triseriatusin aspirator
samples.

Adult Ae. triseriatus were captured in 495 of 1,685 individual wooded areas sampled. Thisratio
was similar to the previous two dry seasons. The mean number of Ae. triseriatus captured per
sample was low, but comparable to previous seasons which lacked ideal weather conditions for
the species (Table 2.1).

Table2.1 Individual wooded areas sampled by aspirator and the number of those
where Ae. triseriatus were captured, 2000 — 2008

Total areas No. with % with Mean no. per
Y ear surveyed Ae. triseriatus  Ae. triseriatus  aspirator sample
2000 1,037 575 55.4 1.94
2001 1,222 567 46.4 1.32
2002 1,343 573 42.7 1.70
2003 1,558 470 30.2 1.20
2004 1,850 786 42.5 1.34
2005 1,993 700 35.1 0.84
2006 1,849 518 28.0 0.78
2007 1,767 402 22.8 0.42
2008 1,685 495 29.4 0.64
La Crosse Encephalitis in Minnesota One case of La Crosseillness was reported in

Minnesotain 2008. A child from Wabasha County was diagnosed with La Crosse encephalitis
after a September 21 onset of illness. There were no LAC illnesses in District residents in 2008.
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Eastern Equine Encephalitis

In 2008, eastern equine encephalitis (EEE) virus was detected in 21 states, primarily on the East
Coast and along the Gulf of Mexico. There were two human illnesses diagnosed, onein Alabama
and one in Florida. One hundred seventy-three horses from 13 states were diagnosed with EEE.
The nearest cases were found in Michigan and southeast Wisconsin.

Eastern equine encephalitis virus is most common in areas near the habitat of its primary vector,
Cs. melanura. These habitats include many coastal wetlands, and in the interior of North
America, tamarack bogs and other bog sites. The last record of EEE in Minnesota was in 2001
when three horses were infected with the virus including one from Anoka County.

Culiseta melanura Surveillance Culiseta melanura arerelatively rare in the District and
arerestricted to afew bog-type larval habitats. The greatest concentration of this type of habitat
isin the northeast part of MMCD in Anoka and Washington counties. Still, Cs. melanura are
occasionally collected in other areas of the District. Surveillance results are found in Chapter 1.

Western Equine Encephalitis

Western equine encephalitis (WEE) circulates among mosquitoes and birds in Minnesota,
although normally below detectable levels. Occasionally, the virus causesillness in horses and
less frequently in people. Culex tarsalisis the species most likely to transmit the virus to people
and horses. In both 2004 and 2005, the virus was detected in Cx. tarsalis specimens collected in
southern Minnesota. The virus has not been detected in Minnesota since then.

In 2008, Cx. tarsalis adults collected in the District during weekly CO, trap and gravid trap
sampling were submitted to MDH for West Nile and WEE virus analysis. Two hundred eighteen
Cx. tarsalis pools were tested for WEE, none of which were positive. The last record of WEE in
the District was from a sentinel chicken sample collected in September 2001.

West Nile Virus

WNYV in the United States West Nile virus (WNV) transmission was documented in 46
states in 2008. There were no WNV findings in Alaska, Hawaii, Maine, or North Carolina. The
US Centers for Disease Control and Prevention received reports of 1,370 West Nile illnesses
from 42 states. Fatalities occurred in 27 of the cases. Californiareported the greatest number of
WNYV illnesses with 411. Screening of the American blood supply detected WNV in 151 donors
from 23 states. Additionally, West Nileillness was diagnosed in 138 equines from 30 states.

WNV in Minnesota The MDH reported 10 WNV illnesses in residents of 10 Minnesota
counties. There were no WNYV related fatalities. The earliest onset of aWNV illnessin the state
was July 18. Two blood donors from two counties screened positive for WNV in 2008.
Additional WNV detections included 23 mosquito samples and seven birds. There were no WNV
ilInesses recorded from Minnesota horses in 2008.

West Nile Infections in the District One resident of the District, from Anoka County, was
diagnosed with West Nile fever. There were no WNYV fatalitiesin the District in 2008. One
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blood donor from Dakota County had been infected with WNV aswell. That infection was likely
acquired in South Dakota and did not result in an illness.

Surveillance for WNV MMCD conducted surveillance for WNV in mosquitoes and wild
birds. Several mosquito species from 33 CO, traps (13 elevated into the tree canopy) and 36
gravid traps were processed for viral analysis weekly. In addition, Cx. tarsalis collected in
Monday night CO, traps were processed for viral analysis. MMCD tested 680 mosquito pools
using Response Biomedical Corporation’s RAMP® method and submitted 233 mosquito pools to
MDH for viral analysis by PCR. Twenty-three pools were positive for WNV. Table2.2 isa
complete list of mosquitoes MMCD processed for viral analysis.

Table2.2 Number of MMCD mosquito samples processed for vira analysis and
minimum infection rate (MIR) by species; data from both RAMP® test
and PCR areincluded

Number of Number of  WNV+ MIR per

Species mosquitoes pools pools 1000
Aedes japonicus 14 5 0 0.00
Culex pipiens 113 5 0 0.00
Culex restuans 5,748 168 3 0.52
Culex tarsalis 2,525 229 2 0.79
Culex species 4,604 221 8 1.74
Culex pipiens/restuans 7,424 285 10 1.35

Total 20,428 913 23 1.13

Bird mortality, especially among corvids, is often a sensitive indicator of WNV activity. MMCD
conducted surveillance for WNV in wild birds with help from the public. Citizens reported dead
birdsto MMCD and some of those birds were selected for WNV analysis. Reports of 393 dead
birds were received by telephone, internet or from employees. RAMP® tests were done on 25
birds, seven were positive for WNV. Results of testing are displayed by the week of bird deaths
inFigure2.1.

90 Birds tested for WNV

Percent Positive for WNV
S

1017 o 1 1 0 2 4 2
O T T T T T T

6/1 6/8 6/15 62 629 7/6 7113 720 727 83 810 817 824
Week Collected

Figure2.1 Percentage of birds collected by MMCD for WNV analysis that returned positive
results by week of bird death. Labels indicate the number of birds tested.
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Surveillance results for WNV in both birds and mosquitoes indicated that amplification of the
virus occurred later in the 2008 season than in recent years. The first bird to test positive for
WNV was collected on July 12. The first WNV positive birds of 2006 and 2007 were collected
over one month earlier.

The first pool of mosqguitoes to return aWNV positive result was collected on July 8. Infection

rates in mosquitoes (Figure 2.2) remained low throughout the season, generally two orders of
magnitude lower than the weekly rates experienced in 2007.

12

—e—Cx. tarsalis
10 A i
0 —O0— Cx. pipiens/restuans
g g | —a—All Samples
=
g6 |
=
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3 4
—
g,
x
Eo-—ﬁ.ﬂ.ﬂ.ﬂ. : —— ———@— —O——0O— —O—
6/1 6/8 6/15 6/22 6/29 7/6 7/13 7/20 7/27 8/3 8/10 8/17 8/24 8/31 9/7 9/14

Collection Week

Figure2.2 Weekly minimum WNV infection rates for all mosquito samples collected,
Cx. tarsalis, and the Cx. pipiens/restuans group which includes pools of
Cx. pipiens, Cx. restuans, and combined pools with both species.

Spring weather conditions, particularly cool temperatures during May and June, are the most
plausible explanation for the late start to the 2008 WNV transmission season. Cool temperatures
can impact WNV by suppressing vector populations and activity, as well as by slowing virus
replication in infected mosquitoes.

Larval Culex Surveillance

Culex tarsalis, Cx. restuans, Cx. pipiens, and Cx. salinarius lay rafts of eggs on the surface of
standing water. Larvae will not be present in awet habitat unless adult, egg-laying females have
been recently active, the area was wet and attractive for oviposition, and the characteristics of the
site allow for survival of newly hatched mosguitoes. Culex larvae can be difficult to find because
they are typically much less abundant than other types of mosquitoes in our area. Furthermore,
they can disperse over awide areain large wetlands or they may clump together in small
portions of large wetlands. They are generally easier to locate in small habitats where greater
concentrations of larvae tend to be more evenly dispersed.

Stormwater Management Structures and Other Man Made Habitats  Since 2006,

MMCD field staff have been working to locate undocumented stormwater structures, evaluate
habitat, and provide larval control. A classification system was devised to categorize potential
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habitats. Types of structures included culverts, washouts, rip/rap, risers (pond level regulators),
underground structures, swimming pools, ornamental ponds and intermittent streams. In 2008,
crews concentrated on documenting habitats that were previously undiscovered, applying
larvicides to confirmed Culex habitats and testing larval control products.

Staff documented 23,763 visits to 12,235 structures in 2008. Two thousand eighty-two of the
9,389 wet structures inspected were inhabited by mosquitoes on the day visited. Inspectors
collected 1,720 larval samples from stormwater structures and other man made habitats. West
Nile virus vector Culex species were found in 85.1 % of the samples (Table 2.3). Other species
commonly collected in 2008 were Ae. vexans, Cx. territans, and Cs. inornata.

Table2.3 Culex vector species collected from stormwater management
structures and other man made habitats

Samples collected (N=1,720) % occurrence
With Cx. pipiens 8.1
With Cx. restuans 77.8
With Cx. salinarius 0.2
With Cx. tarsalis 4.1
With > 1 Culex species 85.1

For 2008, field studies were conducted to test VectoMax® CG (B. sphaericus) granulesin
stormwater structures. Culverts and washouts were selected as habitats suitable to test
VectoMax® CG granules as Culex species often inhabit those that remain wet. Results of these
material tests are located in Chapter 5.

Community Cooperation Treating Underground Stormwater Structures Many
stormwater management systems include large underground chambers to trap sediments and
other pollutants. There are several designsin use that vary in dimension and name, but
collectively, they are often referred to as BMPs from Best Management Practices for Siormwater
under the US Environmental Protection Agency’s National Pollution Discharge Elimination
System (NPDES). MMCD has worked with city crews to survey underground BMPs since 2005.
In 2006, we initiated a pilot project for cooperative larval control where MMCD provided
larvicides and city staff made control applications. The cities of Bloomington and Maplewood
participated in 2006. We expanded the project in 2007 when we worked with 23 municipalities
to apply larvicidesin underground BMPs (Table 2.4).

In 2008, we continued the cooperative mosquito control plan for underground habitats. Twenty-
four communities volunteered their staff to assist with material applications (Table 2.4).
Altosid® XR briquets were used at the label rate of one briquet per 1,500 gallons of water
retained. Briquets were placed in 1,075 underground habitats.
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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 APPLICATION AS A SPACE, AREA OR CONTACT SPRAY.

* DFPENDENT UPON PESTS TO BE CONTROLLED AND THE AREA TO BE TREATED, MAY BE APPLIED
THROUGH MECHANICAL AEROSOL GENERATORS (ULV) OR THERMAL FOGGING EQUIPMENT AS
WELL AS CONVENTIONAL FOGGING OR SPRAYING EQUIPMENT.

* MAY BE USED OVER ALL CROFS.

* THE ACTIVE INGREDIENTS ARE EXEMPT FROM TOLERANCES WHEN APPLIFD TO GROWING CROPS
[see 40 CFR § 180.7007 (b)j

ACTIVE INGREDIENTS

o L PR e B e e e e e B S e e B OB 5.0%

* APiperonyl Butoxide, Technical .......... ..o 25.0%
TOTHER INGREDIENTS . . .o oiee e i i e v irn e 70.0%
100.0%

*Equivalent to 20% (butylcarbityl) (6-propylpiperonyl) ether and 5% related compounds.
tContains Petroleum Distillate

#Contains 0.367 pounds of Pyrethrins per gallon.
A Contains 1.83 pounds of Piperonyl Butoxide per gallon.

KEEP OUT OF REACH OF CHILDREN
CAUTION

See Rear Panel For Additional Precautions

EPA REG. NO. 432-1050 EPA EST. NO.

NET CONTENTS:

BAYER ENVIRONMENTAL SCIENCE

A Business Group of Bayer CropScience LP
95 Chestnut Ridge Road « Montvale, NJ 07645
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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 artificial
respiration, preferably mouth-to-mouth. Get medical attention.

IF IN EYES: 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 Call 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.

STORAGE AND DISPOSAL
Do not contaminate water, food or feed by storage or disposal.
Pesticide Storage And Spill Procedures: 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.

Pesticide 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.

Container Disposall: 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

PYRENONE® 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:

AN Common Diptera

Deer Flies Lice

Fruit Flies Moscuaitoes
Gnats Small Flying Moths
Hon Flies Stable Flies

Horse Fies Wasps

House Flies

INDOOR USE AS A SPACE SPRAY, DILUTED:

For use in conventional mechanical fogging equipment, to kill Flies
Fruit Flies, Mosquitoes and Gnals. 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 Adosquitoes Gnats and
Wasps. 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 Flies Mosquitoes Small Flying
Moths and Gnats. 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
Jeast 15 minutes. Vacate treated area and ventilate before reoccupying.
Repeat treatment when reinfestation occurs.

TEMPORARY REDUCTION OF ANNOYANCE from Flies, Mosquitoes and
Smail Flying Motfs outdoors. The directions for outdoor ground appli-
cation noted below will afford temporary reduction of annoyance from
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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. Aveid
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
Horn Flies, House Flies, Mosquitoes and Gnats, dilute 1 part of Pyrenone
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 Stable Flies Horse Flies
and Deer Flieson 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 MOSQUITO CONTROL

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
Public 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 pyrethrins
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 and limitations of liability. )

CONDITIONS: 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 resuit, crop injury
or Ineffectiveness is always possible. All such risks shall be assumed by
the user or buyer.

DISCLAMMER OF WARRAMTIES: 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.

LIMNTATIONS 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

Bayer Environmental Science

A Business Group of Bayer CropScience LP
95 Chestnut Ridge Road

Montvale, NJ 07645

Py 25-5 PH-SL-9/02 Bayer
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-902

PYROCIDE® Mosquito Adulticiding
Concentrate for ULV Fogging 7396

Recommended for use by Commercial or Governmental Mosquito Control Personnel

ACTIVE INGREDIENTS:

[ (=110 1 TP T PP PUTT R UPOTPPRP 5.00%

*  Piperonyl butoXide, TECHNICAL..........cciiiiiiiiiie ettt e e e 25.00%

# OTHER INGREDIENTS ...t ittt ettt e n e st et e e n e sre e s sneeneeeenneesnneennee s 70.00%
100.00%

*  Equivalent to 20.00% (butylcarbityl) (6-propylpiperonyl) ether and 05.00% related compounds.
**  Contains petroleum distillate
PYROCIDE® - Registered trademark of McLaughlin Gormley King Co.

KEEP OUT OF REACH OF CHILDREN

CAUTION AN

FIRST AID NEGZAWN

IF SWALLOWED: L Immediately call a poison control center or doctor. e
= Do not give any liquid to the person. g
. Do not induce vomiting unless told to do so by a pois tro| centengx avdoc
. Do not give anything by mouth to an unconscﬁbg pers rf\ <\
IF IN EYES: = Hold eye open and rinse slowly and gepty with\wxter fo 1‘?{?2 inttes.| vV~
. Remove contact lenses, if present, e%\f/irst inutey, then ti rinsing eyes.
=  Call a poison control center for tpaa%n%q ice. N\
IF ON SKIN OR *  Take off contaminated clothipd. \O N
CLOTHING: . Rinse skin immediately v engy of WaterYor\L5-20\minutes.
=  Call a poison control,eem ostor ht%ﬁgtm t adWe€.
IF INHALED: = Move person to fras al \hé
. If person is not b \ oNanampilance, then give artificial respiration, preferably mouth-to-mouth if
possible. m Q\Q
= Call . pdisgn gogprolcamteRQr dpctohforfdrther treatment advice.

call the International Poison

NOTE TO PHYSICIAN: This produgf contgin trole IStiNate May pose an aspiration pneumonia hazard. Have the product container or label
with you when calling a poison o\ cente CtQF treatment. For information regarding medical emergencies or pesticide incidents,
nter a\\-888-748- S’\
N 7

RN\
v m\/ PRECAUTIONARY STATEMENTS
AZARDS TO HUMANS AND DOMESTIC ANIMALS

Harmful if swallowed, inhaled0r absorbed through skin. Causes eye irritation. Avoid contact with skin, eyes, or clothing. Avoid breathing
vapors or spray mist. Wash thoroughly with soap and water after handling. Remove contaminated clothing and wash before reuse.
ENVIRONMENTAL HAZARDS

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

PHYSICAL OR CHEMICAL HAZARDS

Do not use or store near heat or open flame.
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Appendix G Technical Advisory Board Meeting Notes February 11, 2009

TAB Members present:

Roger Moon, Meeting Chair, University of Minnesota

Robert Koch, Minnesota Department of Agriculture

Bob Sherman, Independent Statistician

Susan Palchick, Hennepin County Public Health

Dave Neitzel, MN Department of Health

Sarma Straumanis, MN Department of Transportation

Steve Hennes, MN Pollution Control Agency

Larry Gillette, Three Rivers Park District

Gary Montz, Ecological Services, MN Department of Natural Resources
Jeanne Holler and Gerry Shimek, Minnesota Valley NWR, US Fish and Wildlife Service

TAB Members absent (received materials for review):
Karen Oberhauser, University of Minnesota,
Rick Bennett, US Environmenta Protection Agency

MMCD staff in attendance:
Jim Stark, Stephen Manweiler, Nancy Read, Sandy Brogren, Kirk Johnson, Mark Smith,
Michael McLean, Janet Jarnefeld, Diann Crane, John Walz, Carey LaMere

Welcome and Call to Order — 12:30 pm

Roger Moon introduced himself. He noted that the Technical Advisory Board (TAB) meeting is
atime when agency and University staff with the responsibility of providing consultation review
MMCD'’s program. He started a round of introductions for participants and MM CD staff, and
reminded TAB members to consider possible recommendations and resol utions as the meeting
continued. He then introduced MM CD Executive Director Jim Stark and designated Gary Montz
and Dave Neitzel to monitor any recommendations for resolutions during the meeting.

MMCD Strategic Overview

Jim Stark welcomed attendees and gave a presentation on the District’ s service to the Twin
Cities metro area and continued support for services and training to citizensin greater
Minnesota. He noted the District’s 50" anniversary (1958-2008) emphasizing a District-
sponsored production of adocumentary by Twin Cities Public Television, and thanked Roger
Moon for his participation in the documentary. The District also sponsored an open house for
former employees, Commissioners, and others associated with MMCD over the years. MMCD’ s
mission has remained fairly constant: to protect public health, and control mosquitoes and biting
gnats with as little impact on the environment as possible.

MMCD uses ateam structure, relying on al staff to review processes strategically. These
strategic objectives include expanding larval control, improving efficiency, testing materials, and
expanding outreach. For example, MMCD’s call system has been upgraded to better handle the
flow between citizens requesting information or service and MMCD field staff, and has
increased our efficiency in handling calls. The District continues to monitor citizen expectations
by conducting public opinion surveys every two years. The 2008 survey reported 83% of
respondents feel controlling mosquitoes isimportant; 16% are concerned about control efforts
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Susan Palchick asked why there was no adulticiding after the late August peak in Culex-over-
threshold traps, and staff noted given the lack of disease cases there was a decision to not
respond as aggressively around that time. Gary Montz noted that it looks asif adulticiding is not
reducing specific CO, trap numbers. Nancy Read noted that adulticiding will have alocal effect
which is not necessarily going to be picked up by widely spaced adult traps. Nancy aso
discussed the data available for specific treatments and the current limitations on using that to
determine how many treatments were in response to disease, events, calls, or other triggers.
Larry Gillette asked that the District’s survey of public attitudes phrase questions to give people
achoice — do they think adulticiding is worthwhile if they only gain three to five days of
mosquito reduction (for instance, adulticiding for summer species that die off anyway).

Roger Moon suggested that if the TAB thought that the District was doing too much adulticiding,
the group might want to consider looking at recommending raising certain treatment thresholds.

Aedes japonicus: Here There and Everywhere

Kirk Johnson, MMCD staff, reviewed the biology, habitat and behavior of Ae. japonicus,
verified in 2008 as established in Minnesota (TAB Report Chapter 1). Aedes japonicusis very
cold-hardy, more so than Ae. albopictus, the Asian tiger mosquito. Aedes japonicus is capable of
transmitting a number of human disease viruses. It was found in severa locationsin Dakota
County in 2008, and in several counties along the Mississippi River. Kirk Johnson described
actual habitats where larvae were found in these locations. This may be an example of long-
distance dispersal of container-breeding mosguitoes through human transport. The Ravenna
Township, Welch, Red Wing area seems to be northern edge of general expansion of this
species’ range. The District response includes property inspections, informing property owners,
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adult surveillance and ovitraps. Where there are isolated infestations, MM CD is attempting to
eliminate them. However, MM CD does not expect to eliminate this species from the entire area.
MMCD expectsto do habitat elimination, backed up by larvicides and adult control. Next steps
include monitoring, evaluating health implications and any ecological impacts.

Gary Montz asked if the treatment threshold was 1 in atrap, and if that threshold isthe same as it
isfor Ae. triseriatus. Kirk Johnson answered that the District will use 1 for isolated instances,
but may raise the threshold for treatment as Ae. japonicus becomes established. He stressed that
elimination of larval habitat for this new mosquito is the highest priority. Roger Moon asked
about the potential for virus transmission. Kirk Johnson answered that there appears to be
potential for WNV transmission, but it isn’t known if the effect will be noticeable. The District
remains more concerned about the potential for LAC transmission. Dave Neitzel added that
MDH agreed with that assessment. Kirk Johnson noted that Ae. japonicus may have alittle wider
habitat range than Ae. triseriatus which might raise risk for LAC in new areas. Roger Moon
suggested that testing Ae. japonicus for LAC should be considered and Nancy Read noted that
Japanese encephalitis was also a possibility.

Materials Testing
Stephen Manweiler, MMCD, discussed tests on Natular, , a new larvicide formulation of
spinosad being devel oped by Clarke Mosqguito Control (TAB Report, Chapter 5). He reviewed
the source, structure and mode of action of this natural bacterial product. Spinosad has been used
in crops since 1997 and is certified for use on organic crops. It has very low mammalian or avian
toxicity, slight to moderate toxicity on aguatic invertebrates, and is rated as highly toxic to
oysters and marine mollusks (EPA, 1997). It istoxic to bees until it dries on foliage, but has little
effect on most predatory insects. Soil microbes break it down, aswell as sunlight. A World
Health Organization (WHO) report summarizes literature showing uses for mosquito control
WHOPES 2007). MMCD isinvolved in tests of new extended release material formulationsin
catch basins and a few ground-treated sites. The materia is effective for the labeled number of
daysin both catch basins and small wetlands. Pricing of the product and potential nontarget
effects are still issues. The District plans follow-up tests in some catch basins in 2009.

Sarma Straumanis asked if the product is available early enough for our purposes. Stephen
Manweiler said that we should have some material available. Roger Moon asked about
downstream effects on marine mollusks, Stephen Manweiler answered that the District will
carefully review the literature, then also look at how the product breaks down in catch basins,
and how much material might survive long enough to make it through the stormwater system
into natural river settings. The District has asked Clarke to work to enable cooperative nontarget
testing. Bob Koch asked about other organizations that might help work out the nontarget
research. Gary Montz noted that if thereis material discharge into the Mississippi there may be
concerns raised about the Higgins eye, an endangered mollusk, and other species. He suggested
that alot more nontarget work would need to be done before the use of this product is
significantly expanded. Stephen Manweiler agreed that nontarget research would have to go
hand in hand with efficacy work. He added that he didn’t believe that this product would
eliminate other larvicides, but it would add a new tool.

Roger Moon asked if the District plans operational use of the product this year. Stephen
Manweiler answered that only small-scale tests are being considered. Roger Moon commented
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that fermented products tend to be very expensive, so cost, efficacy, nontarget effects should be
considered —in that order. Gary Montz asked if there were limits to the size and scope of testing
dueto lack of complete product registration. Stephen Manweiler answered that thereis a one
acre limit. Bob Koch asked if Clarkeis funding this effort around the country. Stephen
Manweiler said that Clarke is providing product in return for data. Steve Hennes recommended
that the issue of persistence in sediment be examined, especialy if the product is protected from
light; that route is not often looked at and has become an issue with pyrethroids where it
becomes bound to sediment and sediments become toxic. At Roger Moon'’ s suggestion, Steve
Hennes and Gary Montz offered to give input to MMCD if it was needed in toxicity and
nontarget review of the product. Bob Sherman noted the tendency of product costs to go down
over time as production increases and the market expands.

General Discussion and Resolutions
Roger Moon asked for any proposed resolutions from the TAB to include in the TAB’ sreport to
the MMCD commissioners.

Bob Sherman moved to revise the 2007 TAB resolution as follows:

The TAB revises last year’ s resolution regarding adulticide testing to strike the words “ on only
those materials.”

Second by Susan Pal chick.

Bob Sherman led the discussion centered on the need to reflect more of the primary sentiment
described in last year’ s notes, encouraging rigorous testing of specific materials. Further
discussion confirmed that the TAB was revising last year’ s resolution.

Motion passed

Dave Neitzel recapped the TAB concerns regarding appropriate response to the apparent Ae
cataphylla introduction. He noted questions about the site where this mosquito was found and
the surrounding area. MMCD could spend some time looking at literature on this species, its
preferred habitats, and how it fitsin with current Spring Aedes, as a prelude to possibly gearing
up for more aggressive, prompt control in that area.

Bob Sherman emphasized that thisis and should be a matter of concern for the TAB. Roger
Moon asked about how to express this issue to the Commission. Larry Gillette said he thinks
MMCD ison top of the issue, and the TAB recommends they should continue.

Susan Pal chick moved:

The TAB recognizes current District response to the discovery of Aedes cataphylla, and supports
their continued surveillance efforts.

Second by Bob Sherman.

Motion passed

Larry Gillette commented that he would like to see species grouped separately in reports and
charts. He said the issue is a suggestion, not a motion.

Larry Gillette also suggested that in the biennial survey MMCD consider phrasing questions to
get at the extent adult control is needed for summer species. Jim Stark said that this may make a
good focus group project, especially for areas where MM CD does not offer much larval control.
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Larry Gillette moved:

MMCD should continue to ook at ways adulticides are used for control of summer nuisance
mosquitoes in an attempt to reduce applications where practical.

Second by Gary Montz

In discussion, Bob Sherman suggested that “where practical” is a vague statement. Control is
done for the benefit of people and their personal enjoyment of the summer. Larry Gillette said
that the motion gets back to the survey response — what do people want? Gary Montz indicated
that he did not have a problem with the word “practical.” While he believes adulticide use should
be minimized “where practical” gives professional leeway. Roger Moon noted that the motion
endorses what the District is already doing. Dave Neitzel said he was glad that distinction
between annoyance and disease was being made. Jeanne Holler said the discussion is consistent
with new USFW national policy which does not support nuisance control but is okay with
treatment for disease outbreaks.

Motion passed with one opposed.

Gary Montz moved:

The TAB recognizes the efforts of the MMCD Black Fly program and their history of
cooperation with the MNDNR.

Second by Susan Pal chick

Motion passed

In further discussion, Jeanne Holler asked if the TAB wanted to recommend that MM CD
develop apolicy for dealing with new species as they are found. Gary Montz said that from his
perspective we might want to wipe out certain non-native species such as aggressive vectors, but
other non-natives might just end up in the pool of nuisance mosquitoes. If they can be easily
removed, fine, but if the non-natives are here because of a simple range expansion, eradication
efforts may not be a good use of resources. Susan Palchick added that good policy might capture
Gary Montz' sentiments. Gary Montz noted that the MNnDNR is struggling with these questions
too. Once a speciesisin the system, he said, it’s hard to get rid of. Jeanne Holler suggested that
there are proactive ways to deal with these situations. Susan Palchick said that the sense of the
TAB on thisissue might be useful if MMCD needs to shift resources. TAB agreed to leave this
as a suggestion recorded in the minutes, and no resolution was put forward.

The next TAB meeting chair will be Sarma Straumanis.

Adjourn = 3:50 pm
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