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1980 Folwell Avenue
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Commissioner Tom Wolf, Chair
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2099 University Avenue West

St. Paul, MN 55104

Dear Commissioner Wolf,

The Technical Advisory Board (TAB) met on February 21, 2018 to review and discuss MMCD
operations in 2017 and plans for 2018. Since the Board’s formation in 1981, the member

representatives have met at least once per year to provide independent review of field control
programs and to enhance inter-agency cooperation.

After an excellent interchange of questions and information between the TAB and MMCD stafT,
the TAB approved the following resolutions.

1.

The TAB supports the MMCD’s review of raising the threshold for spring Aedes, with
consideration for targeting areas where these mosquitoes are most likely to affect human
populations.

The TAB thanks MMCD's Entomologist, Sandy Brogren, for her many years of work
building up the lab and surveillance systems to a level recognized as one of the best in the
country and reaffirms the importance of this work to generate an understanding of
mosquito biology essential to managing an effective, efficient, and environmentally
sound mosquito control program.

The TAB supports the program presented in the 2017 Operational Review and 2018 Plan
and acknowledges the efforts of the MMCD staff on its presentation.

The TAB commends MMCD for its efforts to improve the cost efficiency of its programs
while continuing to protect public health through vector control and considering long-
term environmental effects of its programs.

The TAB recommends MMCD review current developments regarding CRISPR-Cas9
and gene drive techniques being used in the control of mosquitoes and ticks.
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Rogm D. Moon
Chair, Technical Advisory Board
Emeritus Professor of Entomology, University of Minnesota
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Executive Summary

The Metropolitan Mosquito Control District (MMCD or the District) strives to provide cost-
effective service in an environmentally sound manner. This report presents MMCD staff efforts
to accomplish that goal during 2017 through mosquito, black fly and tick surveillance, disease
monitoring, mosquito and black fly control, new product testing, data management, and public
information. It also presents plans for 2018 as we continue to provide an integrated mosquito
management program for the benefit of metro area citizens.

Surveillance

Rainfall is a key factor for understanding floodwater mosquito populations and planning control
efforts. There were 12 summer rainfall events sufficient to produce summer Aedes broods. Five
large broods and 7 small to medium sized broods occurred from May — September. Rainfall for
the weeks of April 30 through September 30, 2017 was 22.27 inches, which is 2.59 inches above
the 58-year District average of 19.68 inches. The dry, warm winter resulted in low numbers of
spring Aedes adults, the lowest since 2000.The two largest rain events occurred in May and
August; the rest of the rain events were scattered throughout the season. There were only two
weeks with above average levels of Aedes mosquitoes. Coquillettidia perturbans was the most
numerous species and had the highest captures in the 17-year history of Monday night
surveillance.

The District continued monitoring the distribution of ticks in the metro area. The average number
of 1. scapularis collected per mammal was 1.21, lower than the average of 1.68 (a record high) in
2016. The number of sites positive for I. scapularis was 69, down from the record high of 82 out
of 100 sites monitored in 2016.

Adult black fly populations were the second lowest recorded since the black fly program began
in 1984 averaging 0.24 black flies per overhead sweep sample.

Disease

District staff provides 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 (LAC),
western equine encephalitis (WEE), eastern equine encephalitis (EEE), West Nile (WNV)
encephalitis, as well as tick-borne illnesses such as Lyme disease and human anaplasmosis (HA).
In 2017, the Minnesota Department of Health reported eight cases of WNV in District residents.
MMCD tested 708 mosquito pools using the RAMP® method, 55 of which were positive for
WNV. A warm period from May 13 through May 16 may have initiated the WNV season in
2017. A second warm period lasting the first two weeks of June also facilitated early season
WNV amplification as well as vector mosquito development. Surveillance for the virus in
mosquitoes began during the week of June 5 and the virus was detected in three samples that
week. Detections of the virus occurred each week of the season except the final week of
surveillance. There was one case of LAC diagnosed in a non-District resident. Eliminating
water-holding containers that provide larval habitat for many vector species is an effective
strategy for preventing mosquito-borne illnesses, and in 2017 staff collected and recycled 14,304
tires. 2017 also saw 17 cases of Jamestown Canyon illnesses in Minnesota with four occurring in
District residents.

Executive Summary i
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Control

MMCD’s program focuses on control of mosquitoes while they are in the larval stage, and uses
the insect growth regulator methoprene, the bacteria Bacillus thuringiensis var. israelensis (Bti)
and B. sphaericus, and the bacterial product spinosad. Larvicide treatments in 2017 (195,031
acres) were lower than the record set in 2016 (305,969 acres). A cumulative total of 253,260
catch basin treatments were made in three rounds to control WNV vectors. Adulticide treatments
in 2017 (41,908 acres) were much lower than 2016 levels when 82,583 acres were treated in
response to widespread Ae. vexans emergence, higher numbers of customer calls, and increasing
numbers of Culex (WNV vectors).

To control black flies in the metro area, MMCD treated 14 small streams sites with Bti when the
Simulium venustum larval population met the treatment threshold. MMCD also made 63 large
rivers treatments with Bti when the larval population of the target species met the treatment
threshold.

Product and Equipment Testing

Evaluation of products, equipment, and processes is an important part of our program. Tests of
the methoprene formulation MetaLarv S-PT achieved an average of 81.9% inhibition of spring
Aedes emergence, and we are evaluating whether to expand its use in that time of year. Tests of
the effectiveness of our fall cattail mosquito larval control treatments with VectoLex® FG
showed that emergence of adult Cq. perturbans was much lower in treated vs. untreated sites
(over 91% control). Preliminary tests of VectoPrime® FG, a new formulation that contains both
Bti and methoprene, found floodwater Aedes larval and pupal abundance reduced by 86%. A
large-scale test of MGK Sumilarv® 0.5 G, containing the insect growth regulator pyriproxyfen,
found it could be effective at controlling mosquito larvae in catch basins over an entire season.
Examination of adult mosquito numbers in the core populated area (“P1”’) vs outer areas
suggested that expense reductions that reduced outer area treatments did not affect adult cattail
and spring mosquito numbers for most residents as much as changing weather conditions did.
Tests of a natural pyrethrin formulation that meets USDA Organic standards (Merus®) showed
that it decreased adult mosquito abundance immediately after treatment.

Data Management and Public Information

We continued improving MMCD’s custom web-based data management system with additions
to “Mobile Map,” rainfall, and other tools to help all staff use data to answer field operations
questions. The public web map on www.mmcd.org was also updated to make it easier for
citizens to access information on treatments.

Sustainability efforts continued to expand and become an integral part of MMCD operations.
For example, organics separation at the St. Paul Main Office contributed to a 45.2% reduction in
trash.

Requests for adult mosquito treatment decreased in 2017 compared to the record high in 2016.
The number of requests reached its peak early in the season and then declined, similar to the
adult mosquito counts. Calls requesting site checks for larval mosquitoes continued to increase in
2017 compared to previous years.

Executive Summary ii
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Chapter 1

2017 Highlights

3
”Q

2018 Plans

Rainstorms produced five
major mosquito broods

Warm, dry, late spring; only
two weeks with above
average Aedes mosquitoes

Coquillettidia perturbans
was most numerous
species, highest in 17-year
history

Major summer Aedes
mosquito peak occurred in
mid-May

Identified 18,896 larval
samples

Collected 13 Culex
erraticus adults in 10 trap
locations

Aedes albopictus larvae
found at tire recycling
facility in Savage

Evaluate placement of CO,,
gravid, and New Jersey
traps

Continue to monitor and
study Ae. japonicus

Maintain surveillance for
Ae. albopictus and remain
aware of other potential
invasive species

Continue to refine
Cs. melanura surveillance

Chapter 1 Mosquito Surveillance

Mosquito Surveillance

Background

he Metropolitan Mosquito Control District (MMCD or

the District) conducts larval and adult mosquito

surveillance to determine levels of mosquitoes present,
measure annoyance, and to detect the presence of disease
vector species. A variety of surveillance strategies are used
because different mosquito species have different habits and
habitat preferences. The District strives to obtain a complete
picture of the mosquito population by weekly monitoring of
host-seeking, resting, egg laying, and larval mosquitoes. By
knowing which species are present in an area, and at what
levels, the District can effectively direct its control measures.

Fifty-one known mosquito species occur in Minnesota, all
with a variety of host preferences. Forty-five species
occur in the District, 24 of which are human-biting. Other
species prefer to feed on birds, large mammals, reptiles, or
amphibians. Mosquitoes differ in their peak activity
periods and in how strongly they are attracted to humans
or trap baits (e.g., light or COy), therefore, we use a
variety of adult mosquito collection methods to capture
targeted species.

The District focuses on four major groups of human-biting
mosquito species: spring Aedes, summer Aedes, Coquillettidia
perturbans, and disease vectors. Snowmelt induces spring
Aedes (15 species) eggs to hatch in March and April and
adults emerge in late April to early May. These species have
one generation each season; however, adults can live for three
months and lay multiple egg batches. Summer Aedes (five
species) begin hatching in early May in response to rainfall
and warmer temperatures. Adults can lay multiple egg batches
throughout the summer and can live up to two weeks.
Coquillettidia perturbans (cattail mosquito) develops in
cattail marshes. There is one emergence, which begins in
early June, peaking around July 4. Disease vectors include
Aedes triseriatus, Culiseta melanura, and Culex mosquitoes
(Cx. pipiens, Cx. restuans, Cx. salinarius, and Cx. tarsalis).
Adults are evident in early summer and they can produce
multiple generations per year. Appendix A contains a species
list and detailed descriptions of the mosquitoes occurring in
the District.
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2017 Surveillance

Precipitation

Rainfall is a key factor for understanding floodwater mosquito
populations and planning control efforts. For over 50 years MMCD has
used a network of rain gauges, read daily by staff or volunteers, to
measure rainfall. These data were shared with the Minnesota State
Climatologist’s office for analysis, typically at the end of each month.
Our rain gauge data is entered directly into the Community Collaborative
Rain, Hail, and Snow (CoCoRaHS) system to make the measurements available more quickly for
each other, the National Weather Service (NWS), and the public. This system has limitations
because of the sparse gauge network in some areas of the District.

The NWS River Forecast Centers (RFC) create a 4x4 km grid of precipitation estimates based on
a combination of Nexrad radar, satellite, and ground rain gauge measures (including MMCD’s
gauges submitted through CoCoRaHS). Although it is not perfect, this dataset is one of the best
sources of timely, high resolution precipitation information available.

Since 1959, average seasonal rainfall in the District is calculated from May through September.
The rainfall for the weeks of April 30 through September 30, 2017 was 22.27 inches, which is
2.59 inches above the 58-year District average of 19.68 inches. Historical rain data from District
and CoCoRaHS gauges were used to calculate the averages. April rainfall amounts are included
in the graph to indicate their possible influences on adult mosquito emergence in May. The two
largest rain events occurred in May and August (Figure 1.1); the rest of the rain events were
scattered throughout the season.
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Figure 1.1  Weekly rainfall amounts per gauge, 2017 (CoCoRaHS data, Sunday — Saturday).
Dates represent the Monday of each week.

Typically, spring Aedes mosquito larvae develop over a period of months (mid-March to early

May), and summer species develop over a period of days (7-10). Water temperature and
precipitation amounts influence how quickly larvae develop in sites. The winter of 2016-2017
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was warm, with very little snow, thus, less snowmelt to induce hatching of larval spring Aedes
mosquitoes. Minnesota had a total of 32 inches of snow from November-April, most of which
fell in December (15.8 inches). February was very warm, 10.4 °F above normal, and
precipitation was slightly below normal (Figure 1.2). The first larval sample of the year was
taken on March 8.

April had warm temperatures and above normal precipitation (Figure 1.2) that fueled the brood
of spring Aedes and also summer Aedes to hatch. On May 6, we switched from our spring Aedes
control threshold (see Chapter 4, Table 4.1, p. 44) to our summer Aedes threshold, just in time
for the largest rain event of the season on May 15-17.
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Figure 1.2  Monthly departures from normal for temperature and precipitation January-
December, 2017 (source: National Weather Service, Twin Cities Station).

There were 12 summer rainfall events sufficient to produce summer Aedes broods. Five large
broods and 7 small to medium sized broods occurred from May - September; the amount of area
affected by rainfall, the amount of rainfall received, and the resultant amount of mosquito
production determines brood size. Figure 1.3 depicts the geographic distribution and magnitude
of weekly rainfall received in the District from April through September 2017. Since some
weeks had multiple rain events, the cumulative weekly rainfall does not identify individual rain
events.
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April 2-8 April 9-15 April 16-22 April 23-29 April 30-May 6

May 7-13 May 14-20 May 21-27 May 28- June 3 June 4-10
June 11-17 June 18-24 June 25-July 1 July 2-8 July 9-15

August 6-12 August 13-19

August 20-26 Aug. 27 Sept. 2 Sept. 3 9 Sept. 10-16 Sept. 17-23

Figure 1.3  Weekly rainfall in inches, 2017. RFC-corrected data using 406  Weekly rainfallin inches
4x4 km grid cells. Inverse distance weighting was the o rDED)'DSSr'g gange

algorithm used for shading of maps. O os0.0.99
O 1.00-1.99
M 200-2.99

3.00+
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Larval Collections

ms Larval mosquito inspections are done to determine if targeted species are
L present at threshold levels or to obtain species history in development sites.
a8 A variety of habitats is inspected to monitor the diverse fauna. Habitats

& include wetlands for Aedes and Culex, catch basins and stormwater

2! structures for Cx. pipiens and Cx. restuans, cattail marshes for Cq.

& perturbans, tamarack bogs for Cs. melanura, and containers, tires, and tree
PR holes for Ae. triseriatus, Ae. japonicus, and Ae. albopictus. The majority of
larval collections are taken from floodwater sites using a standard four-inch dipper. The average
number of larvae collected in a minimum of 10 dips is recorded as the number of larvae per dip.

Larvae are placed in sample vials and sent to the Entomology Lab for species identification.

To accelerate the identification of samples from sites to be treated by helicopter, larvae are
identified to genus only, except for Culex larvae, which are identified to species to differentiate
vectors. Staff process lower priority samples as time permits and those are identified to species.
In 2017, lab staff identified 18,896 larval samples, the lowest amount in the last eight years
(Figure 1.4).

mm |_arval Collections
35,000 — 25-Year Average

30,000 +
25,000 +

20,000 +

15,000 +

10,000 +

5,000 +
0

Figure 1.4  Yearly total larval collections, 1992-2017, and 25-year average.

No. of Larval Collections
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2001
2004
2007
2010
2013
2015
2017

The results of 10,159 samples identified to species, calculated as the percent of samples in which
the species was present, is shown in Table 1.1. Most larval sampling takes place in natural
wetlands but a significant amount of sampling is done in catch basins, stormwater structures, and
other man-made features (e.g., swimming pools, culverts, artificial ponds). Those results are
displayed separately (shaded column) from the natural wetlands results in Table 1.1. Culex
mosquitoes are by far the most common species found in man-made features.

Aedes vexans is the most common species collected from natural development areas, occurring in
51.9% of the samples. The next three in the top five are nonhuman-biting species: Culex
territans (15.5%), Culiseta inornata (13.0%), and Cx. restuans (8.4%), a West Nile virus (WNV)
vector. Aedes cinereus (8.3%), a spring and summer species, was number five. Each genus of
mosquitoes has a category that is mostly first instar stage larvae that are unidentifiable to species.
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Table 1.1 Percent of samples where larval species occurred in wetland collections by facility and
District total, and the District total for structure samples, 2017; the total number of samples
processed to species is in parentheses. A percent of total less than 0.1 is indicated by <.

Percent of samples where species occurred by facility
South South West West Wetland  Structures
North East Rosemount Jordan Plymouth Maple Grove Total Total
Species (1,591) (2,113) (2,697) (1,149) (434) (772) (8,756) (1,403)
Aedes abserratus 0.5 0.4 < 0.2
aurifer < <
canadensis < 0.4 0.7 0.5 0.5 0.4
cinereus 14.2 10.5 2.2 7.8 14.5 8.8 8.3 0.1
communis
dorsalis < < 0.5 0.3 < <
excrucians 1.8 1.6 0.3 0.6 1.8 1.8 1.1
fitchii 0.3 0.5 < < 0.4 0.3
flavescens
hendersoni 0.2
implicatus 0.1 < < 0.7 0.1 0.1
intrudens
japonicus 0.8 0.2 0.2 < 0.2 0.3 0.3 141
nigromaculis
punctor 0.1 0.6 0.1 0.2
riparius < 0.2 < < 0.5 0.3 0.1
spencerii
sticticus 1.6 0.3 0.5 0.7 0.7 0.4 0.7
stimulans 1.8 2.3 11 2.4 2.1 2.3 1.9
provocans 0.2 0.2 0.3 0.1
triseriatus < < < 3.3
trivittatus 2.2 2.3 10.0 6.2 1.8 1.6 5.1 0.3
vexans 61.1 30.3 60.0 63.7 52.5 457 51.9 7.6
Ae. species 39.0 29.8 36.9 28.5 36.9 42.4 34.9 5.8
Anopheles earlei
punctipennis 1.1 1.0 0.5 0.3 1.2 0.1 0.7 0.8
quadrimaculatus 1.2 0.9 < 0.3 0.2 0.3 0.5 0.1
walkeri < <
An. species 3.1 3.8 11 1.0 14 14 2.2 2.3
Culex erraticus
pipiens 4.7 3.7 3.1 2.3 6.7 5.7 3.9 50.6
restuans 8.2 8.4 9.2 7.7 11.3 6.3 8.5 70.2
salinarius < < < 0.2
tarsalis 1.8 0.9 0.5 1.7 1.4 2.8 1.3 1.9
territans 14.8 31.3 8.9 11.0 5.8 8.0 155 8.5
Cx. species 3.5 2.7 2.2 3.9 2.3 2.8 2.9 46.0
Culiseta inornata 6.6 13.1 10.6 15.1 25.8 23.8 13.0 3.9
melanura < <
minnesotae 1.1 35 0.6 0.8 1.4 0.6 1.4 <
morsitans 0.1 < <
Cs. species 2.9 10.6 1.3 1.6 3.0 1.9 4.0 <
Or. signifera
Ps. ciliata
columbiae
ferox 0.2 < 0.3 0.2 0.2
horrida
Ps. species 0.4 0.3 0.8 0.2 0.1 0.4
Ur. sapphirina 0.7 0.9 0.1 0.2 0.5 0.5
Adult Mosquito Collections
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As stated earlier, the District employs a variety of surveillance strategies to target different
behaviors of adult mosquitoes. Sweep nets are used to survey the mosquitoes attracted to a
human host. We use carbon dioxide-baited (CO,) traps with small lights to monitor host-
seeking, phototactic species. New Jersey (NJ) light traps monitor only phototactic
mosquitoes. Large hand-held aspirators are used to capture mosquitoes resting in the
understory of wooded areas in the daytime. Gravid traps with liquid bait are used to attract
and capture egg-laying Culex and Aedes species and ovitraps are used to collect eggs of
container-inhabiting vector species (i.e., Ae. triseriatus, Ae. japonicus, Ae. albopictus). The
information obtained from sampling is used to direct control activities and to monitor vector
populations and disease activity—specimens collected are tested for disease. Treatment
thresholds are discussed in Chapter 4: Mosquito Control (p. 47).

Monday Night Network The sweep net and CO trap data reported here are weekly
collections referred to as the Monday night network. Employees took two-minute sweep net
collections and/or set overnight CO- traps in their yards every Monday night from May -
September. To achieve a District-wide distribution of CO> traps, other locations such as parks
or wood lots are chosen for surveillance as well. Figure 1.5 shows the sweep net and CO>
trap locations and their uses [i.e., general monitoring, virus testing, eastern equine
encephalitis (EEE) vector monitoring]. Sweep net collections and CO; traps were operated
once weekly for 20 weeks, May 8-September 18.

Most of the mosquitoes collected are identified to species, but in some cases, species are
grouped together to expedite sample processing. Aedes mosquitoes are grouped by their
seasonal occurrence (spring, summer). Others are grouped because species-level separation is
very difficult (e.g., Ae. abserratus/punctor, Cx. pipiens/restuans). Generally, the most
abundant species captured in sweep nets and CO; traps are the summer Aedes,

Cq. perturbans, and spring Aedes. Culex tarsalis, unlike the other Culex species that prefer
birds as hosts, is also attracted to mammals; it is important in the transmission of WNV to
humans and is best captured in CO- traps.

Sweep Nets CO. Traps

COZ Trap Type
B General

& Vires Test
* EEE Test

Figure 1.5 Locations of weekly sweep net and CO: trap locations used to monitor general
mosquito populations and disease vectors (virus test and EEE test), 2017.
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Sweep Net The District uses sweep net collections to monitor
mosquito annoyance to humans during the peak mosquito activity
period, which is 35-40 minutes after sunset for most mosquito
species. The number of collectors varied from 32-77 per evening.

In 2017, staff took 1,146 collections containing 1,567 mosquitoes.
The average number of summer Aedes collected in the evening
sweep net collections in 2017 was the lowest since 2009
(0.21/sweep), and well below the 17-year average (Table 1.2).

Populations of Cq. perturbans were higher than the last four years and above the 17-yr
average. The dry, warm winter resulted in low numbers of spring Aedes adults, the lowest
since 2000 (0.01/sweep). Culex tarsalis, which are infrequently collected in sweep net
samples, were the lowest in sweep history.

Table 1.2 Average number of mosquitoes collected per evening sweep net collection
within the District, 2013-2017 and 17-year average, 2000-2016 (+ 1 SE).

Year Summer Aedes Cq. perturbans Spring Aedes Cx. tarsalis

2013 1.87 0.12 0.03 0.005

2014 2.33 0.12 0.20 0.008

2015 1.27 0.29 0.05 0.006

2016 1.55 0.37 0.03 0.005

2017 0.79 0.49 0.01 0.001

17-yr Avg. 1.84 (+0.08) 0.33 (£0.01) 0.12 (x0.01) 0.009 (+£0.0004)

CO2 Trap COz traps baited with dry ice are used to monitor host-
seeking mosquitoes and the presence of disease vector species. The
standard placement for these traps is approximately 5 ft off the ground, the
level where Aedes mosquitoes fly. In 2017, we placed 136 traps at 123
locations to allow maximum coverage of the District (Figure 1.5). The
“General” trap type locations are used to monitor non-vector mosquitoes.
There are thirteen locations with low traps (~5 ft above ground) paired with
elevated traps placed in the tree canopy (~25 ft above ground) to collect
Culex species, which are active where birds are resting. All Culex specimens collected from 45
traps are tested for WNV (Figure 1.5, “Virus Test” trap type). Additionally, Cx. tarsalis from all
locations are tested. Eleven trap locations in the network have historically captured Cs. melanura
and are used to monitor this vector’s populations and to obtain specimens for EEE testing
(Figure 1.5, “EEE Test” trap type).

A total of 2,207 trap collections taken contained 644,633 mosquitoes in 2017. The total number
of traps operated per night varied from 105-115. Historically, Ae. vexans is the number one pest
captured in the CO2 traps, but Cq. perturbans was the most numerous species in 2017, the
highest captures in the 17-year history of Monday night surveillance! This may be due to high
yearly rainfall amounts replenishing the cattail habitats the last three years and also our cost-

Chapter 1 Mosquito Surveillance 8



Annual Report to the Technical Advisory Board

saving decision to not treat priority zone 2 (Figure 4.1, page 43) cattail sites in 2017. Populations
of Ae. vexans were lower than three of the last four years and lower than the 17-year average
(Table 1.3). Captures of spring Aedes increased in 2017 but remained well below the long-term
average. Culex tarsalis numbers were very low, well below average, and are discussed later in
the vector surveillance section of this chapter.

Table 1.3 Average numbers of mosquitoes collected in CO; traps within the
District, 2013-2017 and 17-year average, 2000-2016 (= 1 SE).

Year Summer Aedes Cq. perturbans  Spring Aedes  Cx. tarsalis
2013 303.6 22.5 5.7 2.4
2014 255.4 22.4 7.9 1.9
2015 115.7 37.4 1.7 1.0
2016 207.6 51.0 1.3 1.4
2017 134.8 140.8 2.5 0.6

17-yr Avg.  213.5 (+31.8) 47.7 (£6.6) 8.3 (+2.1) 2.0 (+0.3)

Geographic Distribution The weekly District geographic distributions of the three major
groups of nuisance mosquitoes (i.e., spring Aedes, summer Aedes, and Cg. perturbans) collected
in CO2 traps are displayed in Figures 1.6, 1.7, and 1.8. The computer software interpolates the
data between collection points, so some dark areas are the result of one collection without
another close by. What little populations of spring Aedes we had were confined to a few
locations on the outer edges of the District or in localized areas (Figure 1.6). Summer Aedes were
collected at above threshold levels (>130 mosquitoes/trap night) in some scattered locations
throughout the season, but June had the highest District-wide populations of the season (Figure
1.7). The one generation of Cqg. perturbans occurred in record-breaking numbers in their usual
hot spots in the northern District borders and in untreated priority zone 2 areas in the District
(Figure 1.8).
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Figure 1.6 Number of spring Aedes in District low (5 ft) CO2 trap collections, 2017. The
number of traps operated per night varied from 105-115. Inverse distance
weighting was the algorithm used for shading of maps. Treatment threshold is
>130 mosquitoes/trap night. Priority 1 area map for reference.
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Figure 1.7 Number of summer Aedes in District low (5 ft) COztrap collections, 2017. The
number of traps operated per night varied from 105-115. Inverse distance
weighting was the algorithm used for shading of maps. Treatment threshold is
>130 mosquitoes/trap night. Priority 1 area map for reference.
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Figure 1.8 Number of Cq. perturbans in District low (5 ft) CO2 trap collections, 2017. The
number of traps operated per night varied from 105-115. Inverse distance
weighting was the algorithm used for shading of maps. Treatment threshold is
>130 mosquitoes/trap night. Priority 1 area map for reference.
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Seasonal Distribution As described earlier, spring Aedes, summer Aedes, and

Cq. perturbans have different patterns of occurrence during the season based on their phenology
and the surveillance method used. Additionally, temperatures below 55 °F inhibit mosquito flight
activity. If rain or cold temperatures are forecasted on sampling night, surveillance is postponed
until the next night. Figure 1.9 depicts the actual temperature at 9 p.m. on the scheduled
sampling night. In 2017, sampling with CO- traps and sweep nets started May 8. Four nights
were postponed and only three cool nights with upper 50s during the season may have affected
mosquito activity.

90 1~
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Figure 1.9 Temperature at 9:00 PM on actual dates of Monday night surveillance, 2017 (source:
National Weather Service, Twin Cities Station). The black horizonal line indicates
the mosquito flight threshold, 55 °F.

Figure 1.10 shows the seasonal distribution of the three major groups of mosquitoes from early
May through mid-September, detected by sweep netting and CO- traps. The peak activity dates
for the three major mosquito groups matched for the sweeps and CO; traps. The spring Aedes
peaked on June 5 at levels below the 17-year average and diminished by the end of July (Figure
1.10).

The captures of summer Aedes in sweeps were below average all summer. High numbers of
summer Aedes detected by CO> traps on June 5 and June 12 were the only above average
occurrences. Mosquitoes continued to be below or at average levels until sampling ended in
September.

The peak for the one generation of Cq. perturbans occurred on July 3, its typical time, but not its

typical amount. Captures started close to average in June and remained above average into
August; these were the highest levels in District history!
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Coquillettidia perturbans, the cattail mosquito, is usually our second-most numerous species and
has one generation per year. Adults lay their eggs in cattail marshes in July and August, the eggs
hatch, larvae overwinter in the marsh, and adults emerge the following June-July. Adult
populations are influenced by rainfall amounts from the previous year. Higher Cq. perturbans
captures in COz traps occurred (2003, 2006, 2011, and 2012) following years with higher than
normal rainfall amounts (Figure 1.11). However, high rainfall in 2014 did not result in
significantly higher Cq. perturbans populations in 2015. Drought conditions existed in the fall
through winter of 2012-2014. Despite the heavy summer rains in 2014, water levels remained
low in cattail marshes, reducing mosquito production in 2015. High rain amounts in 2015 and
2016, especially in the fall, helped marshes rebound from the drought and increase mosquito
production in 2017. We hypothesized that the record-breaking amount and late summer timing of
the rain in 2016 could be an indication of increased Cq. perturbans in 2017.

Analysis by Dr. Roger Moon (University of MN) in 2016 showed the change in average Cq.
perturbans levels from a given year to the next was related to the number of adults and average
weekly total rainfall in the starting year. The predicted catch rate in 2017 was 91.4 Cq.
perturbans per COz trap, but the actual rate was 140.8, the highest in CO; surveillance history!
(Figure 1.11). The predicted amount of Cq. perturbans per CO: trap in 2018 is 65.

150 1 mmmRain —e—Cq. perturbans 2017 Predicted r 40
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Figure 1.11 Average number of Coquillettidia perturbans in CO. traps and average seasonal
rainfall per gauge, 2000-2017. The gray line shows the predicted amount for 2017;
the dotted line indicates the predicted amount in 2018.

I New Jersey (NJ) Traps For many years, mosquito control districts used
o the NJ light trap as their standard surveillance tool. The trap uses a 25-watt light
| bulb to attract mosquitoes and many other insects as well, making the samples
d messy and time-consuming to process. The number of traps used by the District
M has varied over the years. In the early 1980s, the District operated 29 traps.
-4 After a western equine encephalitis (WEE) outbreak in 1983, the District
{| reduced the number to seven to alleviate the regular workload due to the shift
1 toward disease vector processing.
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The number of locations and traps has fluctuated since then. In 2015, the location for Trap 1 in
St. Paul became unavailable and no alternate was found. A new St. Paul location was established
in 2016 at the State Fairgrounds (SF), 13 miles from the former trap 1 site. The trap at the
Minnesota Zoo in Apple Valley (AV) was moved one half mile to a new location within the zoo.
The remaining five traps were in the following locations: trap 9 in Lake EImo, trap 13 in Jordan,
trap 16 in Lino Lakes, trap CAL in the Carlos Avery State Wildlife Management Area, and trap
MN in Minnetrista (Figure 1.13).

Figure 1.13 NJ light trap locations, 2017.

Trapping occurs nightly for 20 weeks from May through September and staff identify all adult
female mosquitoes to species. Traps 9, 13, and 16 have operated from 1965-2017. A comparison
of the major species collected from those three traps is shown in Appendix B.

The most numerous species collected was Ae. vexans whose total was 54% of all female
mosquitoes captured (Table 1.4). The Minnetrista trap contributed 74% of all Ae. vexans
captured. Coquillettidia perturbans ranked second and comprised 39% of the females captured.
The Carlos Avery and Minnetrista traps, placed within many acres of untreatable cattail habitat,
contributed 47% and 45% of the overall Cg. perturbans collected. The hard to distinguish spring
Aedes species combo of Ae. abserratus and Ae. punctor was in third place. Nearly all of these
species (99.5%) were collected in the Carlos Avery trap. The West Nile virus vector, Cx.
restuans, was quite abundant this year in fourth place. The SF location contributed 77% of the
Cx. restuans and almost all of the Cx. pipiens collected in 2017. Anopheles quadrimaculatus
populations have increased the past few years and won fifth place with 0.69%. Aedes cinereus,
which occurs in the spring and summer and is usually in the top five, came in sixth place again
this year at 0.59% of the female total.

The first collection of Ae. japonicus in a NJ light trap was in 2009 (Minnetrista). Since then, Ae.
japonicus has increased in frequency of occurrence and has been found at all of the NJ trap
locations except Jordan. In 2017, a record total number (244) was collected from three Ae.
japonicus-positive NJ trap locations: Minnetrista (98%), and 2% in the remaining two traps.
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Table 1.4  Total numbers and frequency of occurrence for each species collected in New
Jersey light traps, May 6 - September 22, 2017.
Trap Code, Location, and Number of Collections Summary Statistics
SF 9 13 16 CAl AV MN
State Lake Jordan Lino Carlos Apple  Minnetrista Total
Fair Elmo Lakes Avery Valley Collected % Female Avg per
Species 130 134 140 131 138 127 135 935 Total Night

Ae. abserratus 0 0 0 0 345 0 7 352 0.27% 0.38
atropalpus 0 0 0 0 0 0 0 0 0.00% 0.00
aurifer 0 0 0 0 4 0 0 4 0.00% 0.00
canadensis 0 0 0 0 0 0 0 0 0.00% 0.00
cinereus 3 2 7 23 353 1 381 770 0.59% 0.82
dorsalis 0 0 0 0 0 0 0 0 0.00% 0.00
excrucians 0 1 0 0 0 0 2 3 0.00% 0.00
fitchii 0 0 0 0 0 0 0 0 0.00% 0.00
hendersoni 0 0 0 0 0 0 0 0 0.00% 0.00
implicatus 0 0 0 0 0 0 0 0 0.00% 0.00
japonicus 0 3 0 2 0 0 239 244 0.19% 0.26
nigromaculus 0 0 0 0 0 0 0 0 0.00% 0.00
punctor 0 0 0 0 196 0 3 199 0.15% 0.21
riparius 0 0 0 0 3 0 35 38 0.03% 0.04
spencerii 0 0 0 0 0 0 0 0 0.00% 0.00
sticticus 0 5 30 2 341 3 1 382 0.29% 0.41
stimulans 0 0 0 0 0 0 0 0 0.00% 0.00
provocans 0 0 0 0 0 0 0 0 0.00% 0.00
triseriatus 1 8 1 0 2 0 25 37 0.03% 0.04
trivittatus 0 39 29 1 27 7 52 155 0.12% 0.17
vexans 334 1,188 2,719 6,507 6,821 1069 52,364 71,002  54.23% 75.94
abserratus/punctor 0 0 0 3 1,460 0 54 1517 1.16% 1.62
Aedes species 1 7 15 14 56 16 479 588 0.45% 0.63
Spring Aedes 0 0 0 0 9 0 22 31 0.02% 0.03
Summer Aedes 2 0 2 0 0 4 10 18 0.01% 0.02
An. barberi 0 0 0 0 0 0 2 2 0.00% 0.00
earlei 0 0 0 0 0 0 0 0 0.00% 0.00
punctipennis 3 25 10 9 80 4 166 297 0.23% 0.32
quadrimaculatus 4 217 64 143 214 12 249 903 0.69% 0.97
walkeri 0 3 7 3 566 0 9 588 0.45% 0.63
An. species 0 19 3 10 83 1 31 147 0.11% 0.16
Cx. erraticus 0 0 0 0 0 0 1 1 0.00% 0.00
pipiens 160 6 1 5 3 1 23 199 0.15% 0.21
restuans 776 36 5 40 32 52 71 1,012 0.77% 1.08
salinarius 2 0 0 0 0 0 8 10 0.01% 0.01
tarsalis 47 3 2 16 6 0 12 86 0.07% 0.09
territans 44 6 0 16 18 3 150 237 0.18% 0.25
Cx. species 39 6 0 1 4 18 36 104 0.08% 0.11
Cx. pipiens/restuans 219 20 2 37 37 7 107 499 0.38% 0.53
Cs. inornata 9 4 5 8 18 3 58 105 0.08% 0.11
melanura 1 0 0 4 6 0 0 11 0.01% 0.01
minnesotae 26 0 2 26 50 0 12 116 0.09% 0.12
morsitans 22 2 1 10 14 0 6 55 0.04% 0.06
Cs. species 0 1 0 3 9 0 2 15 0.01% 0.02
Cq. perturbans 255 376 196 3323 23669 38 22937 50,794  38.79% 54.33
Or. signifera 0 0 0 0 0 0 1 1 0.00% 0.00
Ps. ferox 0 0 0 0 0 0 0 0 0.00% 0.00
horrida 0 0 0 0 0 0 0 0 0.00% 0.00
Ps. species 0 0 0 0 0 0 0 0 0.00% 0.00
Ur. sapphirina 8 10 2 5 3 1 36 65 0.05% 0.07
Unidentifiable 3 14 9 7 57 3 253 346 0.26% 0.37
Female Total 1,959 2,001 3112 10218 34,486 1313 77844 130,933 100.00%  140.04

Male Total 837 950 2,555 1,892 8,017 413 24,383 39,047

Grand Total 2,796 2,951 5667 12110 42503 1,726 102,227 169,980
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Rare Detections Culex erraticus is rare in the District. It is a southern species with its
northernmost distribution extending from the East Coast to Ohio, Indiana, Illinois, and parts of
lowa, Minnesota, and South Dakota (Darsie and Ward, 2005). Barr (1958) reported that the
University of Minnesota insect collection had 45 specimens from two light trapping efforts in
Wabasha, MN in 1939 and 1941. Larvae were detected in District sampling in 1961 and the first
adults were detected in NJ light traps in 1988. Since that time low, sporadic numbers of adults
have been detected until 2012 when 649 were collected in District CO; traps (Figure 1.14).
Fifteen adults were also collected in NJ light traps (9), sweep nets (1), and gravid traps (5) that
year. During 2012, larvae were collected from six sites in Scott and Washington counties for the
first time since the one Washington County sample in 1961, the only other occurrence in District
history. No larval samples have since been collected. In 2013, we were surprised to collect adults
in low numbers. Very few have been collected since 2012 — yearly total collected range from
three to 21 during 2013-2017. Their name is truly descriptive of their occurrence.

The reason for the 2012 peak remains a mystery. One possibility is that this southern species,
was able to thrive in the very warm, dry conditions that prevailed in 2012. Temperatures in
March that year were very much above average, and April-September were also warmer than
normal. Additionally, with the exception of May and July, precipitation was below normal. A
review of mosquito surveillance records at lowa State University
(https://mosquito.ent.iastate.edu/browse_species2.php?spclD=373) beginning in 1969 show 2007
as the first occurrence of Cx. erraticus in lowa (77 specimens taken). High levels were also
detected in 2010 (108), 2011 (72), 2015 (251), 2016 (176), and 2017 (over 50). Interestingly, the
very high populations we detected in 2012 did not occur in lowa at the same time. Because Cx.
erraticus is usually very rare, it has not been targeted for control. It is, however, a competent
vector of eastern equine encephalitis and a suspected maintenance vector of West Nile virus, so it
is still a concern.
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Figure 1.14 Total yearly Culex erraticus in all CO; traps, 2002-2017.
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Anopheles quadrimaculatus is notable because it is a WNV maintenance vector and capable of
transmitting dog heartworm and malaria. Historically, it is rare in the District, but in recent years,
it has occurred in traps throughout the District more frequently than in the past (Figure 1.15).
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Figure 1.15 Total yearly An. quadrimaculatus in all CO traps, 2002-2017.

Since 2002, An. quadrimaculatus has appeared with sporadic frequency, reaching high amounts
in 2012 and 2013, low again in 2014, and increasing again in the last three years. The averages
per CO2 trap and sweep net are low (Table 1.4), but can be locally abundant. The sweep net
captures are proof that An. quadrimaculatus are attracted to humans.

Table 1.4  Yearly average of An. quadrimaculatus per CO; trap and sweep net collection,

2002-2017.
Year Avg./COxtrap  Avg./sweep Year  Avg./CO:- trap Avg./sweep
2002 0.000 0.000 2010 0.398 0.017
2003 0.009 0.000 2011 0.671 0.014
2004 0.002 0.000 2012 1.132 0.059
2005 0.001 0.000 2013 1.069 0.043
2006 0.040 0.005 2014 0.063 0.004
2007 0.205 0.006 2015 0.402 0.023
2008 0.064 0.001 2016 0.807 0.016
2009 0.019 0.000 2017 1.107 0.025

Psorophora species are human-biting floodwater mosquitoes that are rare in the District.
Detections in NJ traps have occurred in several years since 1959, but with fewer than five
mosquitoes per year. However, two species have increased in Monday night CO: traps over the
years: Ps. ferox and Ps. horrida (Figure 1.16). Specimens that are missing the taxonomic
characters needed for identification to species are recorded as Ps. species. Although Ps. ferox
captures have increased in the last two years, they compose only 0.35% of the mosquito total in
2017.

Several viruses have been isolated from the mosquito, but it is generally not thought to play a
major role in pathogen transmission to humans. In other parts of the country, Psorophora is
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known to frequently and voraciously bite people, but only nine Psorophora were identified in 17
years of Monday night sweep net collections. Since southeastern Minnesota is on the northern
edge of their North American ranges, it appears the Ps. ferox and Ps. horrida are expanding
northward into the District. Hopefully, their low populations do not increase to the frequent and
voracious biting level.
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Figure 1.16 Average yearly Ps. ferox, Ps. horrida and Ps. species, 2006-2017.
Targeted Vector Mosquito Surveillance

Aedes triseriatus Staff use a mechanical aspirator (pictured at left) to
sample the understory for resting mosquitoes in the daytime. This method is
used primarily for Ae. triseriatus, the La Crosse encephalitis (LAC) vector,
which can be difficult to capture by other methods. The aspirator is also
used to collect Ae. japonicus and Ae. albopictus, two invasive mosquito
vectors. Sampling began during the week of May 22 and continued through
the week of September 18.

The first collection of Ae. triseriatus occurred during the week of June 5 (Figure 1.17). The rate
of capture in aspirators increased through the week of June 19, when we observed the season
peak at 2.5 Ae. triseriatus per sample. For the remainder of the season, the rate of capture
remained near or below the average for corresponding weeks for the past 17 seasons.
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Figure 1.17 Mean number of Ae. triseriatus adults in 2017 aspirator samples plotted by week
compared to mean captures for the corresponding weeks of 2000-2016. Dates listed
are Monday of each week. There were no samples during the week of Sept. 4. Error
bars equal £ 1 standard error of the mean.

Culiseta melanura Culiseta melanura, the enzootic vector of EEE, feeds primarily on
birds. Locally, the most common larval habitat is spruce-tamarack bog or other bog habitat.
Larvae are most frequently found in caverns in sphagnum moss. Overwintering is in the larval
stage with adults emerging in late spring. There are multiple generations per year, and the late
summer cohort supplies the next year’s first generation. Most adults disperse a short distance
from their larval habitat, although a few may fly in excess of five miles from their larval habitat.

District staff monitored adult Cs. melanura at 10 locations (Figure 1.5, p. 7) using 11 CO- traps.
Five sites are in Anoka County, four sites are in Washington County, and one site is in Hennepin
County. Culiseta melanura have been collected from each location in the past. Two traps are
placed at the Hennepin County location — one at ground level and one elevated 25 feet into the
tree canopy, where many bird species roost at night. The first Cs. melanura adults were collected
in CO2 traps on May 29 (Figure 1.18). The population remained low throughout the season with
a maximum capture of 3.7 per trap on July 17. Despite the low rates of capture at the above
described locations, the Cs. melanura adult population was more widespread in 2017 than is
typical. The species was collected in numerous locations including several long-term
surveillance sites where Cs. melanura had not been collected previously.

Staff collected 195 Cs. melanura in 122 aspirator samples from wooded areas near bog habitats.
The first aspirator collections of Cs. melanura occurred during the week of June 5. Thereafter,
aspirator samples targeting the species were collected during only six of the next 15 weeks. The
peak rate of capture was 9.6 Cs. melanura per sample during the week of August 21.

Culiseta melanura develop primarily in bog habitats in the District and they can be difficult to

locate. In 2017, 17 sites were surveyed for Cs. melanura. Larval samples were collected from 12
sites and Cs. melanura larvae were found in five sites.
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Figure 1.18 Mean number of Cs. melanura adults in CO. traps from selected sites, 2017. Dates
listed are the Monday of each sampling week. Error bars equal + 1 standard error of
the mean.

Culex Species Culex species are important for the amplification and transmission of WNV
and WEE virus in our area. The District uses CO> traps to monitor host-seeking Culex
mosquitoes and gravid traps to monitor egg-laying Culex mosquitoes. Many Culex specimens
collected in the network were tested for WNV.

Culex tarsalis is the most likely vector of WNV for human exposures in our area and as such,
they are routinely tested for WNV (see Chapter 2, Table 2.3). Collections of Cx. tarsalis in CO>
traps were consistently low in 2017. The weekly mean capture peaked at 2.9 per sample during
the week of July 3 (Figure 1.19). Surveillance indicated that the Cx. tarsalis population crashed
in early August; few were collected by any method in August or September. As is typical, few
Cx. tarsalis were captured by gravid trap during the entire season.

Culex restuans is another important vector of WNV in Minnesota. The species is largely
responsible for the early season amplification of the virus and for season-long maintenance of the
WNV cycle, as well. Low numbers of Cx. restuans were collected in CO; traps in 2017 (Figure
1.19). The CO trap captures peaked on July 24 at 1.9 per trap. Gravid trap collections of

Cx. restuans were low for most of the season. The peak rate of capture occurred earlier than is
typical during the week of May 15 at 17.2 per trap.

Culex pipiens are important WNV vectors in much of the United States. The species prefers
warmer temperatures than Cx. restuans; therefore, populations of Cx. pipiens in the District tend
to remain low in early to mid-summer and peak late in the summer when temperatures are
typically warmer. In 2017, the rate of capture in both CO; traps and gravid traps increased
gradually through June and both traps collected considerably more Cx. pipiens in the mid and
late summer months (Figure 1.19). The rate of capture peaked at 7.6 per gravid trap during the
week of July 31 and at 2.2 per CO. trap during the week of August 21.

Chapter 1 Mosquito Surveillance 22



Annual Report to the Technical Advisory Board

4 1 A. Cx. tarsalis —e—CO2 Traps
35 - —e— Gravid Traps
3
o
225
=1
o 2
=
@ 1.5
=
1
0.5
0
0O IO N OO IO N OO ©O M O~ ¥ o > < 1 0 & 1 00 W
v @S 9 Y s ddd RN s d Y d I A
0 1 o O O M~ M~ I~ I~ o 0 oo o O O
25 - B. Cx. restuans — CO2 Traps
—e— Gravid Traps
20 -
o
315
o
[+
O
S 10
[«5)
b
5
0 ~o—6—"F S~
0O IO N OO IO N OO ©O M O~ < dJ M~ < 1 00 & 1 0 w1
s T 9 Y sddd R ddd2gsgsdddsddd
n I ©© O O N~ M~ M~ I~ o o o0 o O O
10 4 C. Cx. pipiens —e—CO02 Traps

1 —e— Gravid Traps

Mean Capture
O F, DD W S~ Ol OO N 00 ©

5/8 ¢
5/15
5/22 ¢
5/29

6/5
6/12
6/19
6/26

713
7/10
7117
7124
7/31

8/7
8/14
8/21
8/28

9/4
9/11 &
9/18
9/25

Figure 1.19 Average number of Cx. tarsalis (A), Cx. restuans (B), and Cx. pipiens (C) in CO2
traps and gravid traps, 2017. Dates are the Monday of each sampling week. Error
bars equal £ 1 standard error of the mean.
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When Cx. pipiens and Cx. restuans are difficult to distinguish from each other, they are grouped
together and identified as Cx. pipiens/restuans (Figure 1.20); when only a genus level
identification can be made, they are classified as Culex species (Figure 1.20). Both groups
usually consist largely of Cx. restuans during the early and middle portions of the season with
Cx. pipiens contributing more to the collections during the middle and later portions of the

season.
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Figure 1.20 Average number of Cx. pipiens/restuans (A) and Culex species (B)in CO2 traps and

gravid traps, 2017. Dates are the Monday of each sampling week. Error bars equal
+ 1 standard error of the mean.

Exotic Species Each season, MMCD conducts surveillance for exotic or introduced
mosquito species. There are also opportunities to collect unexpected species through a variety of
surveillance techniques used to monitor local mosquito species. MMCD laboratory technicians
are trained to recognize exotic species in their adult and larval forms so that the mosquitoes can
be spotted in any of the tens of thousands of samples processed each year. The two exotic,
invasive species most likely to be found here are Ae. albopictus and Ae. japonicus. Both are
native to Asia and have adapted to use artificial larval habitats such as tires and other containers
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and are easily transported as eggs or larvae. Aedes albopictus, first collected in the US in 1985,
are established in many states south and east of Minnesota and are occasionally introduced to the
District in shipments of used tires or by transport of other water-holding containers. Aedes
japonicus were first collected in the eastern United States in 1998 and were first found in the
District in 2007.

Aedes albopictus Aedes albopictus were collected in 11 samples in 2017. All of the
samples were collected from a tire recycling facility or adjacent properties in Scott County.
Specimens were reared from eight ovitrap samples; three were collected on August 1, three were
collected on August 11, and two were collected on September 13. Three samples contained adult
Ae. albopictus: two gravid traps collected on August 2 and September 20 and one aspirator
sample collected on September 22.

This was the fifteenth year and sixth consecutive year when Ae. albopictus were collected by
MMCD staff, the first was 1991. Aedes albopictus have been found in four Minnesota counties:
Carver, Dakota, Scott, and Wright. The species has not successfully overwintered at any of the
Minnesota locations where previously discovered.

Aedes japonicus Since their arrival in the District in 2007, Ae. japonicus have spread
throughout the District and they are commonly found in areas with adequate habitat. The species
is routinely collected through a variety of sampling methods. Our preferred surveillance methods
when targeting Ae. japonicus are container/tire/tree hole sampling for larvae, and aspirator
sampling of wooded areas for adults.

Aedes japonicus larvae were found in 794 samples. Most were from containers (418) and tires
(151). Larvae were found in other habitats as well, including: stormwater structures/artificial
ponds (123), catch basins (73), wetlands (27), and tree holes (2). The frequency of Ae. japonicus
occurrence in larval samples from containers and tires has generally increased each year since
their arrival in the District with one exception (2013); the species is found less commonly in tree
holes (Table 1.5).

Table 1.5  Percentage of samples from containers, tires, and tree holes containing
Ae. japonicus larvae, 2009 — 2017.

Percent in habitat types

Year Containers Tires Tree holes
2009 4.2 2.9 0.0
2010 23.5 15.5 8.8
2011 36.2 21.3 9.3
2012 39.4 26.7 4.7
2013 35.7 21.2 1.8
2014 39.2 26.3 2.0
2015 44.2 36.0 4.8
2016 47.9 42.7 45
2017 58.0 42.7 7.7
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Aedes japonicus adults were identified in 508 samples. They were found in 265 aspirator
samples, 116 gravid trap samples, 69 CO> trap samples, 21 NJ trap samples, and 37 two-minute
sweep samples. Aedes japonicus were also hatched from 77 of 89 ovitrap samples collected in
2017.

2018 Plans — Surveillance

Surveillance will continue as in past years with possible adjustments to monitor disease vectors
in the District. We will evaluate sweep net, CO», and gravid trap locations to ensure adequate
distribution and that target species are collected.

We plan on adding three BG Sentinel 2 traps (Figure 1.21) to our surveillance network in 2018.
The BG Sentinel 2 trap is commonly used to capture host-seeking Ae. albopictus, a cohort of the
population that is not highly attracted to other traps. The trap uses a chemical lure of ammonia,
lactic acid, and caproic acid to enhance collections of target species. Traps will be placed near
high-risk sites for Ae. albopictus introduction.

R
& Biogents

Figure 1.21  BG Sentinel 2 trap.
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Chapter 2

2017 Highlights

K3
o

K3
o

There was one La Crosse
encephalitis case in
Minnesota

Jamestown Canyon virus
caused 17 illnesses in
Minnesota with four in
District residents

WNV illnesses were
confirmed in 27
Minnesotans, eight
occurred in District
residents

WNYV detected in 55
District mosquito samples

Collected and recycled
14,304 tires

2018 Plans

7
0.0

Continue to provide
surveillance and control
for La Crosse encephalitis
prevention

Create materials to
educate the public on
Jamestown Canyon virus

Continue catch basin
larvicide treatments to
manage WNV vectors

Communicate disease
prevention strategies to
other local governments

Continue surveillance for
WNV and other mosquito-
borne viruses

Continue to monitor for
Ae. albopictus and other
exotic species

Continue Cs. melanura
surveillance and evaluate
control options for EEE
prevention

Chapter 2 Mosquito-borne Disease

Mosquito-borne Disease

Background

istrict staff provide a variety of disease surveillance

and control services, as well as public education, to

reduce the risk of mosquito-borne illnesses such as
La Crosse encephalitis (LAC), western equine encephalitis
(WEE), eastern equine encephalitis (EEE), Jamestown
Canyon illness (JCV), and West Nile (WNV) encephalitis.

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), Aedes
japonicus (Japanese rock pool mosquito) a possible vector, or
a history of LAC cases. MMCD targets these areas for
intensive control including public education, larval habitat
removal (e.g., tires, tree holes, and containers), and limited
adult mosquito treatments. Additionally, routine surveillance
and control activities are conducted at past LAC case sites.
Surveillance for the invasive species Aedes albopictus (Asian
tiger mosquito) routinely occurs to detect infestations of the
potential disease vector.

Culex species are vectors of WNV, a virus that arrived in
Minnesota in 2002. Since then MMCD has investigated a
variety of mosquito control procedures to enhance our
comprehensive integrated mosquito management strategy to
prevent West Nile illness. We do in-house testing of birds and
mosquitoes for WNV and use that information, along with
other mosquito sampling data, to make mosquito control
decisions.

The District collects and tests Culex tarsalis to monitor WNV
and WEE activity. The species is a bridge vector for both
viruses, meaning it bridges the gap between infected birds and
humans and other mammals. Western equine encephalitis can
cause severe illness in horses and humans. The last WEE
outbreak in Minnesota occurred in 1983. The first occurrence
of EEE in Minnesota was in 2001. Since then, MMCD has
conducted surveillance for Culiseta melanura, which
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maintains the virus in birds. A “bridge vector” such as Coquillettidia perturbans can acquire the
virus from a bird and pass it to a human in a subsequent feeding.

Jamestown Canyon virus is native to North America. It is transmitted by mosquitoes and
amplified by deer. Infections occasionally cause human illnesses. Documentation of JCV illness
has been on the rise in Minnesota and Wisconsin. We are working to better understand the JCV
cycle so that we are prepared to provide the best risk prevention service that we can.

The District uses a variety of surveillance methods to measure mosquito vector populations and
to detect mosquito-borne pathogens. Results are used to direct mosquito control services and to
enhance public education efforts so that the risks of contracting mosquito-borne illnesses are
significantly reduced.

2017 Mosquito-borne Disease Services

Source Reduction

Water-holding containers such as tires, buckets, tarps, and even plastic toys provide
developmental habitat for many mosquito species including Ae. triseriatus, Ae. albopictus,

Ae. japonicus, Cx. restuans, and Cx. pipiens. Eliminating these container habitats is an effective
strategy for preventing mosquito-borne illnesses. In 2017, District staff recycled 14,304 tires that
were collected from the field (Table 2.1). Since 1988, the District has recycled 669,060 tires. In
addition, MMCD eliminated 1,809 containers and filled 298 tree holes. This reduction of larval
habitats occurred while conducting a variety of mosquito, tick, and black fly surveillance and
control activities, including 1,543 property inspections by MMCD staff.

Table 2.1  Number of tire, container, and tree hole habitats eliminated
during each of the past 12 seasons.

Year Tires Containers  Tree holes Total
2006 10,513 2,059 228 12,800
2007 14,449 1,267 107 15,823
2008 16,229 1,615 93 17,937
2009 39,934 8,088 529 48,551*
2010 23,445 5,880 275 29,600
2011 17,326 3,250 219 20,795
2012 21,493 3,908 577 25,978
2013 17,812 2,410 386 20,608
2014 21,109 3,297 478 24,884
2015 24,127 2,595 268 26,990
2016 18,417 1,690 261 20,368
2017 14,304 1,809 298 16,411

*Intensified property inspections in response to introduction of Ae. japonicus
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La Crosse Encephalitis (LAC)

La Crosse encephalitis is a viral illness that is transmitted in Minnesota by Ae. triseriatus. Aedes
albopictus and Ae. japonicus are also capable of transmitting the La Crosse virus (LACV). Small
mammals such as chipmunks and squirrels are the vertebrate hosts of LACV; they amplify the
virus through the summer months. The virus can also pass transovarially from one generation of
mosquitoes to the next. Most cases of LAC encephalitis are diagnosed in children under the age of
16. In 2017, there were 37 LAC illnesses documented in the United States.

Aedes triseriatus Surveillance and Control Aedes triseriatus will lay eggs in water-
holding containers, but the preferred natural habitat is tree holes. MMCD staff use an aspirator to
sample wooded areas in the daytime to monitor the day-active adults. Results are used to direct
larval and adult control activities.

The first adult Ae. triseriatus were collected during the week of June 5, 2017; two weeks later
than is typical. See Chapter 1, Fig. 1.17 for results of aspirator surveillance for Ae. triseriatus.

In 2017, MMCD staff collected 1,334 aspirator samples to monitor Ae. triseriatus populations.
Inspections of wooded areas and surrounding residential properties to eliminate larval habitat
were provided as follow-up service when Ae. triseriatus adults were collected. The District’s
adulticide treatment threshold (> 2 adult Ae. triseriatus per aspirator collection) was met or
exceeded by 190 aspirator samples. Adulticides were applied to wooded areas in 76 of those
cases. Adult Ae. triseriatus were captured in 361 of 1,173 wooded areas sampled. The mean
Ae. triseriatus capture was higher than the previous two seasons (Table 2.2).

Table 2.2  Aedes triseriatus aspirator surveillance data, 2000 — 2017.

Mean
Year  Total areas No. with Percent with Total samples  Ae. triseriatus per
surveyed Ae. triseriatus Ae. triseriatus collected sample
2000 1,037 575 55.4 1,912 1.94
2001 1,222 567 46.4 2,155 1.32
2002 1,343 573 42.7 2,058 1.70
2003 1,558 470 30.2 2,676 1.20
2004 1,850 786 42.5 3,101 1.34
2005 1,993 700 35.1 2,617 0.84
2006 1,849 518 28.0 2,680 0.78
2007 1,767 402 22.8 2,345 0.42
2008 1,685 495 29.4 2,429 0.64
2009 2,258 532 24.0 3,125 0.56
2010 1,698 570 33.6 2,213 0.89
2011 1,769 566 32.0 2,563 0.83
2012 2,381 911 38.3 3,175 1.10
2013 2,359 928 39.3 2,905 1.22
2014 2,131 953 44.7 2,543 1.45
2015 1,272 403 31.7 1,631 0.72
2016 1,268 393 31.0 1,590 0.75
2017 1,173 361 30.8 1,334 0.98
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La Crosse Encephalitis in Minnesota There was one LAC case reported in Minnesota in
2017. It occurred in a resident of Wright County in an area with previous LAC cases. Since
1970, the District has had an average of 2.1 LAC cases per year (range 0 — 10, median 2). Since
1990, the mean is 1.4 cases per year (range 0 — 8, median 1).

While Ae. triseriatus is known as the primary vector of LAC, the role Ae. japonicus might play
in the LAC cycle is less understood. Aedes japonicus is a competent vector of LAC virus in
laboratory settings. In 2017, MMCD submitted 58 pools of Ae. japonicus to MDH to be tested
for LAC virus as well as WNV. All samples were negative for LAC and WNV.

Eastern Equine Encephalitis (EEE)

Eastern equine encephalitis is a viral illness of humans, horses and some other domestic animals
such as llamas, alpacas, and emus. The EEE virus circulates among mosquitoes and birds and 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 first record of EEE in Minnesota was in 2001 when three horses were diagnosed
with the illness, including one from Anoka County. Wildlife monitoring by the Minnesota
Department of Natural Resources (MNDNR) has routinely detected antibodies to the EEE virus
in wolves, moose, and elk in northern Minnesota.

In 2017, detections of the EEE virus were reported to CDC by 19 states. There was one human
illness reported in Florida. There were reports of EEE activity in 18 other states primarily
through veterinary reports and mosquito testing. There were several reports of EEE illness in
Wisconsin horses.

Culiseta melanura Surveillance Culiseta melanura are relatively rare in the District and
are usually restricted to a few bog-type larval habitats. The greatest concentration of this type of
habitat is in the northeast part of MMCD in Anoka and Washington counties. Still, Cs. melanura
specimens are occasionally collected in other areas of the District.

The Cs. melanura population remained low in 2017 with a season total of only 220 adult females
collected in 209 CO- trap settings from designated surveillance locations (see Chapter 1, Figure
1.5). Oddly, Cs. melanura were widely distributed about the District with several collections in
locations where they had been previously undetected. Twenty-six pools containing 216

Cs. melanura were submitted to MDH for EEE and WNV analysis. All samples were negative
for EEE and WNV.

Western Equine Encephalitis (WEE)

Western equine encephalitis circulates among mosquitoes and birds in Minnesota. Occasionally,
the virus causes illness in horses and less frequently in people. Culex tarsalis is 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. Culex tarsalis collections remained low throughout the 2017 season,
peaking at only 2.9 per CO- trap during the week of July 3 (see Ch 1, Fig. 1.19).
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Jamestown Canyon Virus (JCV)

Jamestown Canyon virus is native to North America and circulates among mosquitoes and deer
species. The virus has been detected in many mosquito species although the role of each in
transmission of JCV is not well defined. Several spring snowmelt Aedes species are likely
responsible for maintenance of the JCV cycle and for incidental human infections. In rare cases,
humans suffer moderate to severe illness in response to JCV infections.

MDH confirmed 17 JCV illnesses in Minnesota in 2017. Four cases were diagnosed in residents
of the District. Two were in residents of Hennepin County, one was in a Dakota County resident
and one in a Ramsey County resident. Both Minnesota and Wisconsin, with 45 JCV cases,
reported record high numbers of illnesses in 2017.

West Nile Virus (WNV)

West Nile virus circulates among many mosquito and bird species. It was first detected in New
York in 1999 and has since spread through the continental U.S., much of Canada, Mexico,
Central America, and South America. The virus causes many illnesses in humans and horses
each year. West Nile virus was first detected in Minnesota in 2002. It is transmitted locally by
several mosquito species, but most frequently by Cx. tarsalis, Cx. pipiens, and Cx. restuans.

WNV in the United States West Nile virus transmission was documented in 47 states in
2017. Alaska, Hawaii and Maine were the exceptions. The U.S. Centers for Disease Control and
Prevention received reports of 1,984 West Nile illnesses from 47 states and the District of
Columbia. There were 121 fatalities attributed to WNV infections. California had the greatest
number of cases with 505. Adjusted for population, the highest rates of infection were in South
Dakota and North Dakota. Nationwide screening of blood donors detected WNV in 236
individuals from 35 states.

WNV in Minnesota MDH reported 27 WNV illnesses in Minnesota residents from 17
counties. There was one WNV fatality in Minnesota in 2017. There were 19 presumptively
viremic blood donors reported from 17 Minnesota counties. Additionally, there were three
veterinary reports of WNV illness; two in horses from two Minnesota counties and one in a
harbor seal from a zoo in the state. Two wild bird from two counties and 55 mosquito samples
from six counties also returned positive results for WNV.

West Nile in the District There were eight WNV illnesses reported in residents of the
District, three in Hennepin County, two in Anoka County, two in Ramsey County and one in
Dakota County. Since WNV arrived in Minnesota, the District has experienced an average of 9.8
WNV illnesses each year (range 0 — 25, median 8). When cases with suspected exposure
locations outside of the District are excluded, the mean is 7.6 cases per year (range 0 — 17,
median 6).

Surveillance for WNV A warm period of four days from May 13 through May 16 may
have initiated the WNV season in 2017. A second warm period lasting the first two weeks of
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June also facilitated early season WNV amplification as well as vector mosquito development.
Surveillance for the virus in mosquitoes began during the week of June 5 and the virus was
detected in three samples that week. Detections of the virus occurred each week of the season
except the final week of surveillance.

Several mosquito species from 45 CO traps (13 elevated into the tree canopy) and 36 gravid
traps were processed for viral analysis each week. In addition, we processed Cx. tarsalis
collected by any of the CO. traps in our Monday night network for viral analysis. MMCD tested
708 mosquito pools using the RAMP® method, 55 of which were positive for WNV. We also
submitted 105 mosquito pools to MDH for WNV analysis by PCR. Table 2.3 is a complete list of
mosquitoes MMCD processed for WNV analysis.

Table 2.3  Number of MMCD mosquito pools tested for West Nile virus and minimum
infection rate (MIR) by species, 2017.
Number of ~ Number of  WNV+ MIR per

Species mosquitoes pools pools 1,000
Aedes japonicus 562 61 0 0.00
Aedes triseriatus 160 20 0 0.00
Culex pipiens 1,486 68 6 4.04
Culex restuans 1,101 51 4 3.63
Culex tarsalis 1,532 138 4 2.61
Culex species 4,895 235 22 4.49
Culex pipiens/restuans 3,749 214 19 5.07
Culiseta melanura 216 26 0 0.00

Total 13,701 813 55 4.01

The first WNV positive results of 2017 were obtained during the initial week of testing. Two
samples of Cx. tarsalis from CO traps in Burnsville and St. Lawrence Township collected on
June 6 and a mixed sample of Cx. pipiens and Cx. restuans from a gravid trap in Blaine collected
on June 7 were positive for the virus. Four of the season’s 55 WNV positive mosquito pools
were from collections of Cx. tarsalis, the remaining 51 were Cx. pipiens, Cx. restuans, mixed
pools of Cx. pipiens and Cx. restuans, or pools identified as Culex species.

Thirty-one of the 55 WNV positive mosquito samples were collected in Ramsey County. Six
WNV positive samples were collected in Anoka County, six in Dakota County, eight in
Hennepin County, two in Scott County, and two in Washington County. Forty-seven of the 55
WNV positive samples were collected by gravid traps; eight were collected by CO- traps.

The 2017 WNV infection rate in Culex species was highest during the first week of testing at
8.02/1,000 mosquitoes tested. The infection rate then dropped to levels more consistent with the
time of year for the next several weeks, peaking again during the week of August 21 at
7.19/1,000 mosquitoes tested (Figure 2.1).
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Figure 2.1  Weekly minimum WNYV infection rates (MIR) per 1,000 Culex specimens tested in
2017. Dates listed are the Monday of each sampling week.

The District modified its bird surveillance plan in 2013 for more efficient use of reported
information. We determined that we would stop collecting birds after the first WNV positive
result. The single bird tested by MMCD in 2017 was positive for WNV by RAMP®test. It was
an American crow collected on June 27 in Cedar Lake Township in Scott County. MMCD
received 106 reports of dead birds by telephone, internet, or from employees in the field. Five of
the reports were of dead blue jays, 82 were American crows. All other reports were of
non-corvids.

Larval Culex Surveillance

Culex mosquitoes lay rafts of eggs on the surface of standing water in both natural and man-
made habitats. Detecting Culex mosquitoes can be challenging since larvae will not be present in
a wet 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
mosquitoes. Culex are also less abundant than other types of mosquitoes in our area. Further-
more, in large wetlands larvae can disperse over a wide area or they may clump together in
small, isolated pockets. They are generally easier to locate in small habitats (i.e., catch basins,
stormwater management structures, etc.) where greater concentrations of larvae tend to be more
evenly dispersed.

Stormwater Management Structures and Other Constructed Habitats  Since 2006,
MMCD field staff have been working to locate stormwater structures, evaluate habitat, and
provide larval control. A classification system was devised to categorize potential habitats. Types
of structures include culverts, washouts, riprap, risers (pond level regulators), underground
structures, swimming pools, ornamental ponds, and intermittent streams.
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Inspectors collected 627 larval samples from stormwater structures and other constructed
habitats. Culex vectors were found in 74.6 percent of the samples in 2017 (Table 2.4). Culex
pipiens were found more frequently and Cx. restuans were found less frequently than in any of
the previous four seasons.

Table 2.4  Frequency of Culex vector species in samples collected from stormwater
management structures and other constructed habitats 2013 — 2017.

Yearly percent occurrence

2013 2014 2015 2016 2017
Species (N=877) (N=814) (N=701) (N=625)  (N=627)
Cx. pipiens 29.8 15.6 24.4 274 39.7
Cx. restuans 66.0 64.6 71.0 75.4 60.0
Cx. salinarius 0.5 0.6 0.4 0.0 0.5
Cx. tarsalis 3.9 5.4 24 35 3.2
Any Culex vector spp. 78.6 74.1 81.6 90.1 74.6
Mosquito Control in Underground Stormwater Structures Many stormwater

management systems include large underground chambers to trap sediments and other pollutants.
There are several designs in use that vary in dimension and name, but collectively they are often
referred to as BMPs from Best Management Practices for Stormwater under the U.S. Environ-
mental Protection Agency’s National Pollution Discharge Elimination System (NPDES). MMCD
has worked with city crews to survey and treat underground BMPs since 2005.

In 2017, we continued the cooperative mosquito control plan for underground habitats. Eighteen
municipalities volunteered their staff to assist with material applications (Table 2.5).

Altosid® XR briquets were used at the label rate of one briquet per 1,500 gallons of water
retained. Briquets were placed in 865 underground habitats.

Prolific mosquito development has been documented in local underground BMPs. The majority
of mosquitoes found in BMPs are Culex species and successfully controlling their emergence
from underground habitats will remain an objective in MMCD’s comprehensive strategy to
manage WNV vectors. We plan to continue working with municipalities to limit mosquito
development in stormwater systems.

Table 2.5  Cities that assisted in treating underground stormwater habitats in 2017; 865
structures were treated with a total of 1,146 briquets.

Structures Briquets Structures Briquets
City treated used City treated used
Blaine 6 21 Mendota Heights 16 16
Bloomington 98 115 Minneapolis 170 170
Brooklyn Park 4 15 New Hope 35 36
Columbia Heights 10 14 Plymouth 150 335
Crystal 15 31 Prior Lake 56 56
Eden Prairie 12 20 Richfield 13 25
Little Canada 3 3 Roseville 27 29
Lino Lakes 10 10 Savage 18 28
Maplewood 220 220 Spring Lake Park 2 2
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Catch basin larval surveillance began the week of

May 23 and ended the week of September 26 (Figure 2.2). Despite frequent rainfall throughout
the summer, larvae were found during 698 of 963 catch basin inspections (72.5%) in 2017.
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Mosquito larvae were identified from 697 catch basin samples. Culex restuans were found in
79.8% of catch basin larval samples (Figure 2.3). Culex pipiens were found in 64.1% of samples.
At least one Culex vector species was found in 98.0% of samples. Culex restuans were common
in catch basins throughout the season. Culex pipiens were present in catch basins during each

week of surveillance and they were identified in over half of the samples from the week of July 4
until the end of surveillance.
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2018 Plans — Mosquito-borne Disease

District staff will continue to provide mosquito surveillance and control services for the
prevention of La Crosse encephalitis. Preventive measures include Ae. triseriatus adult sampling,
adult control and, especially, tree hole and container habitat reduction. Eliminating small aquatic
habitats will also serve to control populations of Ae. japonicus.

The District will continue to survey aquatic habitats for Culex larvae for use in design and
improvement of larval control strategies. The WNV and WEE vector Cx. tarsalis will remain a
species of particular interest. Cooperative work with municipalities within the District to treat
underground stormwater structures that produce mosquitoes will continue. District staff will
continue to target Culex larvae in catch basins in our efforts to reduce WNV amplification.

MMCD will continue to conduct surveillance for LAC, WNV, JC, and EEE vectors and for other
mosquito-borne viruses in coordination with MDH and others involved in mosquito-borne
disease in Minnesota. We plan to work with other agencies, academia, and individuals to
improve vector-borne disease prevention in the District, as well as to serve as a resource for
others in the state and the region.
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Chapter 3

2017 Highlights
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Number of sites positive
for I. scapularis was 69,
down from the record high
of 82 of 100 set last year

Average I. scapularis per
mammal was 1.21, also
lower than 2016

Amblyomma americanum
0 reports MMCD, 5 reports
MDH - 1 each in Hennepin
and Washington counties
and three additional
reports from outside of
the District

2017 tick-borne cases not
available, but in 2016
Lyme cases totaled 1,305
(23.78 cases per 100,000,
source MDH)

Anaplasmosis cases in
2016 totaled 733 (13.4
cases per 100,000, source
MDH)

2018 Plans
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Continue I. scapularis
surveillance at 100
sampling locations

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

Continue to update the
Tick Risk Meter and
provide updates on
Facebook

Continue to post signs at
dog parks and expand to
additional locations

Continue to track
collections of A.
americanum or other new
or unusual tick species

Continue a collaborative
study testing I. scapularis
nymphs for tick-borne
disease exposure

Chapter 3 Tick-borne Disease

Tick-borne Disease

Background

n 1989 the state legislature mandated the District “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
Minnesota Department of Health (MDH) staff, local
scientists, and agency representatives who offer their
expertise to the tick-borne disease effort.

MMCD initiated tick surveillance to determine the range and
abundance of the black-legged tick (Ixodes scapularis, also
known as the deer tick), the prominent vector in our area. 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.

Infected 1. scapularis primarily transmit two important
diseases in our area. Lyme disease, a bacterial infection
caused by the bacterium Borrelia burgdorferi, and human
anaplasmosis (HA), which is caused by the bacterium
Anaplasma phagocytophilum. Other rare diseases transmitted
by deer ticks include babesiosis and Powassan virus.

The Metropolitan Mosquito Control District’s Lyme Disease
Program identifies and monitors the distribution of deer ticks
within the seven-county Twin Cities metropolitan area, ranks
the deer tick activity throughout the season, and provides
education in preventing tick-borne illness for District
residents. Additionally, MMCD has assisted the University of
Minnesota with spirochete and anaplasmosis studies. All
collected data are summarized and presented to the MDH for
their risk analysis.

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

2017 Tick-borne Disease Services
Lyme Disease and Human Anaplasmosis

Our tick surveillance began to detect increases in the metro I. scapularis population in 1998,
with obvious expansion beginning in 2000. Since then, we have documented record-setting
collection seasons on an ongoing basis. In parallel, but with a two-year lag (since 2000), the
MDH has been documenting ongoing record-setting human tick-borne disease case totals. Pre-
2000, the highest Lyme disease case total was 302 but since 2000 the Lyme disease totals have
ranged from 463 to 1,431 cases, and now typically average >1,000 per year. Human
anaplasmosis cases have also been on the rise. After averaging roughly 15 cases per year through
1999, the total HA case numbers ranged from 78 to 186 from 2000-2006 then increased into the
range of the 300s. The all-time high, statewide Lyme disease case record (1,431) was set in 2013.
The all-time high HA record of 782 was set in 2011. There were 1,305 Lyme disease and 733
HA cases in 2016. Case totals from 2017 are not yet available.

Ixodes scapularis Distribution

The District continued to sample the network of 100 sites set up in 1991-1992 to monitor
potential changes in tick distribution over time. As in previous years, the primary sampling
method involved capturing small mammals from each site and removing any attached ticks from
them. Collections from the northeastern metropolitan area (primarily Anoka and Washington
counties) have consistently detected I. scapularis since 1990, and in 1998 I. scapularis was
detected in Hennepin and Scott counties for the first time. We collected at least one I. scapularis
from all seven counties that comprise our service area for the first time in 2007. Since then, we
have detected I. scapularis with greater frequency and they appear to be prevalent now in many
wooded areas south of the Mississippi River. The 2017 Lyme Tick Distribution Study report will
be available on our website in June (www.mmcd.org/resources/technical-reports). Following are
some 2017 highlights.

The average number of I. scapularis collected per mammal (1.209) in 2017 is high but lower
than our record high of 1.679 that had just been set in 2016. However, it is comparable to the
averages we have come to expect since 2000. As shown in Table 3.1, in 13 of the last 17 years
averages have all been > .806.

As has occurred in all years since 2007 except 2011, we collected at least one I. scapularis from
all seven counties. From 2000 — 2009 our yearly positive site totals were typically in the 50s. The
first time we had a site total of 70 or more was in 2010, then through 2014 our totals were either
in the 50s or 70s. The first time we tabulated a site total of 80 or more was in 2015 when we had
81 positive sites, and our record high of 82 positive sites was set in 2016. We tabulated 69
positive sites in 2017. Maps are included in our yearly Lyme tick distribution study.
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Table 3.1 Yearly totals of the number of mammals trapped and ticks collected (by tick species and life stage),
and the average number of I. scapularis per mammal, 1990-2017. The number of sites sampled was
250 in 1990, 270 in 1991, 200 in 1992, and 100 from 1993 to present.

Dermacentor variabilis Ixodes scapularis
Total Ave.
No. ticks No. No. No. No. No. other I.scap/
Year mammals  collected larvae nymphs larvae nymphs  species® mammal
19902 3651 9957 8289 994 573 74 27 0.18
1991 5566 8452 6807 1094 441 73 37 0.09
1992 2544 4130 3259 703 114 34 20 0.06
1993 1543 1785 1136 221 388 21 19 0.27
1994 1672 1514 797 163 476 67 11 0.33
1995 1406 1196 650 232 258 48 8 0.22
1996 791 724 466 146 82 20 10 0.13
1997 728 693 506 66 96 22 3 0.16
1998 1246 1389 779 100 439 67 4 0.41
1999 1627 1594 820 128 570 64 12 0.39
2000 1173 2207 1030 228 688 257 4 0.81
2001 897 1957 1054 159 697 44 3 0.83
2002 1236 2185 797 280 922 177 9 0.89
2003 1226 1293 676 139 337 140 1 0.38
2004 1152 1773 653 136 901 75 8 0.85
2005 965 1974 708 120 1054 85 7 1.18
2006 1241 1353 411 140 733 58 11 0.59
2007 849 1700 807 136 566 178 13 0.88
2008 702 1005 485 61 340 112 7 0.64
2009 941 1897 916 170 747 61 3 0.86
2010 1320 1553 330 101 1009 107 6 0.85
2011 756 938 373 97 261 205 2 0.62
2012 1537 2223 547 211 1321 139 5 0.95
2013 596 370 88 42 147 92 1 0.40
2014 1396 2427 580 149 1620 74 4 1.21
2015 1195 2217 390 91 1442 291 3 1.45
2016 1374 3038 576 153 2055 252 2 1.68
2017 1079 1609 243 45 1101 204 6 1.21
21990 data excludes one Tamias striatus with 102 I. scapularis larvae and 31 nymphs
b other species mostly Ixodes muris. 1999—second adult I. muris collected
Tick-borne Disease Prevention Services
Identification Services and Outreach The overall scope of tick-borne disease education

activities and services were maintained in 2017 including tick identifications and homeowner
consultations, updating our Tick Risk Meter on our website and MMCD’s Facebook page, and

Chapter 3 Tick-borne Disease 39



Annual Report to the Technical Advisory Board

providing tick-borne disease information at the Minnesota State Fair and the county fairs in the
metropolitan area.

Posting Signs, Dog Parks Since the initial suggestion of the Technical Advisory Board
(TAB) in 2010, we have visited dog parks and vet offices as part of our outreach. Signs have
been posted in approximately 21 parks with additional signs posted in active dog walking areas.
We have also worked on expanding placements into additional metro locations.

Distributing Materials to Targeted Areas Brochures, tick cards, and/or posters were
dropped off at roughly 270 locations (city halls, libraries, schools, child care centers, retail
establishments, vet clinics, parks) across the metro as well as distributed at fair booths and city
events, with many more mailed upon request.

Additional Updates — 2017

Amblyomma americanum (Lone Star Tick) Found in the Metro Amblyomma
americanum is an aggressive human biter and can transmit human monocytic ehrlichiosis
(HME), among other potential pathogens. Both the tick and HME are more common to the
southern U.S., but the range of A. americanum is known to be moving northward. Amblyomma
americanum ticks have been submitted to MMCD from the public on a rare, sporadic basis and
this species was first collected by MMCD in 1991 via a road kill examination of a white-tailed
deer (Odocoileus virginianus). However, in 2009, for the first time in a number of years, the
public submitted A. americanum to both the MDH and MMCD (Minneapolis and Circle Pines).
This trend has continued since, with A. americanum submitted to MMCD and/or the MDH from
a variety of metro and other locations. As part of the tick submission process, each agency
makes queries regarding travel history, excluding ticks that may have been picked up
elsewhere. In 2017, the MMCD did not receive any reports but the MDH received one report
each from Hennepin and Washington counties as well as three additional reports from
outside MMCD’s service boundaries. Including these 2017 submissions, we have totaled 24
adults and one nymph since 2009.

2018 Plans for Tick-borne Services

Surveillance and Disease Prevention Services The metro-based 1. scapularis distribution
study that began in 1990 is planned to continue unchanged. We will continue our tick-borne
disease education activities and services including tick identifications and homeowner
consultations, website updates of our Tick Risk Meter, and occasional use of social media. Since
our I. scapularis collections and the MDH’s human tick-borne disease case totals remain
elevated, we will continue to stock local parks and other locations with tick cards, brochures
and/or posters and signs. We will also distribute materials at local fairs and the Minnesota State
Fair, set up information booths at events as opportunities arise, and continue to offer an
encompassing slide presentation. We will continue to post at dog parks and other appropriate
locations. As in past years, signs will be posted in the spring and removed in late fall after I.
scapularis activity ceases for the year.
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Amblyomma americanum and Other New or Unusual Ticks MMCD and MDH continue
to discuss possible strategies that would enable both agencies to detect possible establishment of
A. americanum in Minnesota. MMCD will continue to monitor for this tick in our surveillance
and to track collections turned in by the public as part of our tick identification service. Both
MMCD and MDH plan to maintain our current notification process of contacting the other
agency upon identifying an A. americanum or other new or unusual tick species.

Collaborative Study: Testing Nymphal Deer Ticks (ongoing) In 2015, MMCD
provided I. scapularis nymphs to PhD student Steve Bennett (University of Minnesota - St Paul
campus) to be tested for exposure to several tick-borne disease agents. Nymphs from 1990
through 2014 are being tested and any changes over time will be documented.
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Chapter 4

2017 Highlights

®,

+ Larvicide treatments in
2017 (195,061 acres) were
lower than the record set in
2016 (305,969 acres)

«» 30,039 acres worth of
potential larval treatments
were not applied to reduce
expenditures

7
»

A cumulative total of
253,139 catch basin
treatments were made in
three rounds to control
vectors of WNV

7
*

Adulticide treatments in
2017 (41,908 acres) were
much lower than in 2016
(82,583 acres)

2018 Plans

Apply two Natular® G30
treatments six weeks apart
to replace former summer
prehatch treatments made
four weeks apart

7
*

7
*

Add 3,000 acres worth of
treatments in late May to
control larval Cq.
perturbans

** Maintain September
VectoLex® CG treatments
as part of our cattail
mosquito control program

+* Continue with successful
cost-cutting changes: no
larviciding in P2, except
part of 3,000 acres of
treatments to control larval
Cq. perturbans

*»  Work closely with MPCA to
fulfill the requirements of a
NPDES permit
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Mosquito Control

Background

he mosquito control program targets the principal

summer pest mosquito Aedes vexans, several species

of spring Aedes, the cattail mosquito Cg. perturbans,
and several known disease vectors (Ae. triseriatus, Culex
tarsalis, Cx. pipiens, Cx. restuans, Cx. salinarius) and Aedes
japonicus, another potential vector species.

Due to the large size of the metropolitan region (2,975 square
miles), larval control was considered the most cost-effective
control strategy in 1958 and remains so today. Consequently,
larval control is the focus of the control program and the most
prolific mosquito habitats (over 79,000 potential sites) are
scrutinized for all target mosquito species.

Larval habitats are diverse. They vary from very small,
temporary pools that fill after a rainfall to large wetland
acreages. Small sites (ground sites) are three acres or less,
which field crews treat by hand if larvae are present. Large
sites (air sites) are treated by helicopter only after certain
criteria are met: larvae occur in sufficient numbers
(threshold), larvae are of a certain age (1-4 instar), and larvae
are the target species (human biting or disease vector).

The insect growth regulator methoprene and the soil
bacterium Bacillus thuringiensis var israelensis or Bti, are the
primary larval control materials. These active ingredients are
used in the trade-named materials Altosid® and Metalarv®
(methoprene) and VectoBac® (Bti). Other materials included
in the larval control program are B. sphaericus (VectoLex®
CG) and Saccharopolyspora spinosa or “spinosad” (Natular®
G30).

To supplement 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, or in response
to citizen mosquito annoyance reports. Special emphasis is
placed on areas where disease vectors have been detected,
especially if there is also evidence of virus circulation.
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Four synthetic pyrethroids were used in 2017: resmethrin, permethrin, sumithrin and etofenprox.
Resmethrin will not be used after 2017 because it no longer is available. Sumithrin (Anvil®) and
etofenprox (Zenivex®) can be used in agricultural areas. Local (barrier) treatments are applied to
foliage where adult mosquitoes rest (mosquito harborage). Ultralow volume (ULV) treatments
employ a fog of very small droplets that contact mosquitoes where they are active. Barrier
treatments are effective for up to seven days. ULV treatments kill mosquitoes and dissipate
within hours. A description of the control materials is found in Appendix C. Appendix D
indicates the dosages of control materials used by MMCD, both in terms of amount of
formulated (and in some cases diluted) product applied per acre and the amount of active
ingredient (Al) applied per acre. Appendix E contains a historical summary of the number

of acres treated with each control material (2009-2017). Insecticide labels are located in
Appendix F.

The District uses priority zones to focus service in areas where the highest numbers of citizens
benefit (Figure 4.1). Priority zone 1 (P1) contains the majority of the population of the Twin
Cities metropolitan area and has boundaries similar to the Metropolitan Urban Service Area
(MUSA, Metropolitan Council). Priority zone 2 (P2) includes sparsely populated and rural parts
of the District. We consider small towns or population centers in rural areas as satellite
communities and they receive services similar to P1. Citizens in P1 receive full larval and adult
vector and nuisance mosquito control. In P2, the District focuses on vector control and provides
additional larval and adult control services as appropriate and as resources allow.
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Figure 4.1  Priority zones 1 (shaded-P1) and 2 (white-P2), with District county and
city/township boundaries, 2017.

Chapter 4 Mosquito Control 43



Annual Report to the Technical Advisory Board

2017 Mosquito Control

Larval Mosquito Control

Thresholds  Bti treatments in large sites treated by helicopter (i.e., “air sites”) are only done
when larval numbers meet treatment thresholds, as measured by taking 10 dips with a standard
4-inch diameter dipper. P1 and P2 areas have different thresholds to help focus limited time and
materials on productive sites near human population centers (Table 4.1). Spring Aedes, which
tend to be long-lived, aggressive biters, have a lower threshold. After mid-May, when most
larvae found are summer floodwater species, thresholds are increased. If Aedes and Culex are
both present in a site and neither meet threshold, the site can be treated if the combined count
meets the threshold.

Table 4.1  Larval thresholds (average number of larvae per ten dips) in priority zone
(P1 and P2) by species group.

Priority zone

Species group Pl P2
Spring Aedes 0.5 1.0
Summer* 2.0 5.0
Culex4** 2.0 2.0

*Summer = Summer Aedes or Aedes + Culex 4
**Culex 4 = Cx. restuans, Cx. pipiens, Cx. salinarius, Cx. tarsalis

Treatments with materials formulated for application prior to flooding and egg hatch (“prehatch
materials”) are applied to sites with a history of larvae present. The first “prehatch” treatments
were applied in mid-May with a second in mid-June. Methoprene larvicides (MetaLarv S-PT,
Altosid pellets) were applied in late May and very early June to control the cattail mosquito.

Temporary Program Changes in Response to Budget Resource Limitations From the
beginning of 2014 through the end of 2016 (three record high service demand years), the District
spent $5,891,103 more than funding received. The $5,891,103 came from reserves. At the end of
2016, reserves were $2,164,002 below the recommended minimum to support District cash flow.
The levy was increased 1% in 2016 and 3% in 2017 to bring funding (monetary resources) and
desired service levels (expenditures) closer in balance.

In early 2017, we evaluated options to reduce expenses by approximately $1.2 million but with
the least impact on service for the majority of District residents. We chose five to implement:
1. Focus all larval control on P1 and minimize larval control expenses in P2 (affecting
primarily spring Aedes treatments with Bti and cattail treatments with methoprene
products, other P2 treatments had already been reduced in recent years).
2. Increase use of partial/perimeter treatment (Bti) of air sites to focus treatment on areas
with the most larvae. This increases the amount of dipping required per air site.
3. Reduce use of aerial pre-hatch treatments (30-day control) and re-allocate resources to
ground pre-hatch or air Bti treatments, aiming for a net treatment cost reduction of 22%.
This requires staff to dip air sites after each rain, and thus could reduce the total number
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of air sites treated. (Pre-hatch is less expensive only if there are three or more rain events
in a 30-day period.)

4. Reduce seasonal inspector labor costs by delaying April inspector hires until May.

5. Reduce overtime during the treatment season.

In addition, after treating we chose to stay at a 5 Ib/acre rate for Bti treatments after June 13
instead of increasing to 8 Ib/acre later in the season. No other control strategies (including adult
control) were changed.

We estimate the three expenditure reduction steps involving larval control resulted in a reduction
in larval treatments of 30,039 acres (Table 4.2). While significant, these temporary reductions
did not represent a major larval control strategy change. As in previous years, the majority of
larval control was conducted in P1. The District continued to provide some services to all
citizens in the entire service area. Evaluation of the effect of these changes on adult mosquito
numbers is given in Chapter 6 — Product and Equipment Tests.

Table 4.2  Treatment reductions in 2017.

Percent Change

Control operation Acres not Treated (from 2016) Savings
Bti treatments 7,721 -3.3 $128,706
Cattail treatments 7,946 -20.8 $524,761
all larvicides
Partial/perimeter site 9,586 -4.1 $172,138
treatments (Bti)

Pre-hatch treatment 4,786 -21.9 $291,044
all larvicides

Comprises $1,116,649 out of total savings of $1,339,628 achieved in 2017.

Season Overview Staff detected the first spring Aedes larvae on March 8, three days earlier
than in 2016. Aerial Bti treatments began on May 3, eight days later than in 2016 (see Chapter
7). The mosquito species composition switched to primarily Ae. vexans (summer floodwater) in
early May, and on May 6 and thereafter the summer larval threshold was used.

Precipitation in 2017 was relatively low in March, April, June, and July. Precipitation was higher
in May and especially August with more precipitation in the southern parts of the District. Aerial
Bti treatments targeted one large brood of spring Aedes and five large and seven small-medium
broods of Ae. vexans (typical season has four large broods). Aerial prehatch treatments were
applied in mid-May and mid-June. The majority of aerial treatments to control the cattail
mosquito using MetaLarv S-PT and Altosid pellets were applied the last ten days of May

(Figure 4.2).

Overall, we applied 195,061 acres worth of larval control in 2017 which is significantly less than
2016 and closer to values in years with more typical precipitation patterns (2011 and 2013)
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(Table 4.3). Stormwater catch basin treatments to control Culex mosquitoes began in early June

and ended in early September. Most catch basins were treated three times with Altosid pellets
(3.5 grams per catch basin) from June through mid-September (Table 4.3).
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Figure 4.2  Acres treated with larvicide and each week (March-September 2017).
Date represents start date of week.

Table 4.3  Comparison of larval control material usage in wetlands (including stormwater
structures other than catch basins) and in stormwater catch basins for 2016 and
2017 (research tests not included).

2016 2017
Habitat and material used Amount used  Acres treated  Amountused  Acres treated
Wetlands and structures
Altosid briquets (cases) 244.41 168 234.19 166
Altosid pellets (Ib) 57,529.86 19,173 50,038.01 17,939
MetaLarv S-PT (Ib) 99,895.94 33,409 68,972.07 23,740
Natular G30 (Ib) 75,197.66 13,023 63,999.47 12,271
VectoLex FG (Ib) 95,520.02 6,076 71,925.00 4,773
VectoBac G (Ib) 1,629,507.64 234,120 888,294.62 136,173
Total wetland and structures 305,969 195,061
Catch basins Amount used CB treatments  Amount used CB treatments
Altosid briquets (cases) 2.04 448 2.02 445
Altosid pellets (Ib) 1,914.63 240,806 1,989.20 252,694
Total catch basin treatments 241,254 253,139
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We continued to work with Minnesota Pollution Control Agency (MPCA) to make sure
MMCD’s larval control program satisfies the requirements of our National Pollution Discharge
Elimination System (NPDES) permit, including submission of annual reports with site-specific
larval surveillance and treatment records (see Chapter 7 — Supplemental Work).

Adult Mosquito Control

Thresholds  Adult mosquito control operations are considered when mosquito levels rise
above established thresholds for nuisance (Aedes spp. and Cq. perturbans) and vector species
(Table 4.4). Staff conducted a study in the early 1990s that measured people’s perception of
annoyance while simultaneously sampling the mosquito population (Read et.al., 1994). Results
of this study are the basis of MMCD’s nuisance mosquito thresholds. The lower thresholds for
vector species are designed to interrupt the vector/virus transmission cycle. The sampling
method used is targeted to specific mosquito species.

Table 4.4  Thresholds levels by sampling method for important nuisance and vector species
detected in MMCD surveillance. Aedes spp. and Cq. perturbans are considered
nuisance mosquitoes; all other species listed are disease vectors.

Total number of mosquitoes

Date 2-min CO2 2-day
Species implemented  sweep trap  Aspirator gravid trap
Aedes triseriatus 1988 2
Aedes spp. & Cq. perturbans 1994 2" 130
Culex4™ 2004 1 5 1™ 5
Ae. japonicus 2009 1 1 1 1
Cs. melanura 2012 5 5

*2-minute slap count may be used
**Aspirator threshold only for Cx. tarsalis
***Culex4 = Cx. restuans, Cx. pipiens, Cx. salinarius, Cx. tarsalis

Season Overview In 2017, adult mosquito levels rose in mid-June and remained higher
through July; at those times, counts over threshold were fairly widespread (Figure 4.3). In 2017,
MMCD applied 40,892 fewer acres worth of adulticides than in 2016 when adult mosquito levels
remained elevated well into September (Table 4.5, Appendix E). Figure 4.3 shows weekly
adulticide acres treated (line). The peak in early June depicts a response to widespread Ae.
vexans emergence and increasing numbers of Culex (WNV vectors). The peak at the end of June
continuing into the second week of July was mostly in response to the annual Cq. perturbans
emergence. A greater proportion of adulticide treatments later in the summer targeted vector
mosquitoes. Customer calls related to mosquito annoyance peaked in June (1,358) and were
much lower in May (268), July (351), August (166), and September (83). In 2016, annoyance
calls were high from June into August, a much longer period than in 2017.
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Table 45  Comparison of adult control material usage in 2016 and 2017.

2016 2017
Material Gallonsused  Acres treated Gallons used Acres treated
Permethrin 1,405.04 8,128 894.73 5,038
Resmethrin 279.59 23,072 24.29 2,090
Sumithrin* 437.06 16,399 299.58 11,683
Etofenprox* 261.66 34,984 205.99 23,097
Total 82,583 41,908

* Products labeled for use in agricultural areas
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Figure 4.3  Percent of Monday CO: trap locations with counts over threshold compared with
acres of adulticides applied in 2017 (solid line). Dark bars indicate the percentage
of traps meeting annoyance mosquito thresholds and lighter bars represent the
percentage of traps meeting the vector thresholds (Culex4, Ae. triseriatus, Ae.
japonicus, Cs. melanura) on each sampling date. Date is day of CO; trap placement.
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2018 Plans for Mosquito Control Services
Integrated Mosquito Management Program

In 2018, MMCD will review all aspects of its integrated mosquito management program to
ensure that budgetary resources are being used as effectively as possible with the goal of
maximizing mosquito control services per budget dollar and complying with all NPDES-related
permit requirements. Further discussion regarding the Clean Water Act’s NPDES permit
requirements is in Chapter 7. Our control materials budget in 2018 will be increased slightly
compared to 2017.

Larval Control

Temporary Measures to Decrease Expenditures In 2018, we plan to maintain the five
expenditure reduction steps with revisions to pre-hatch and cattail treatment strategies. Because
of an overall increase of the cattail mosquito observed by adult surveillance District-wide in
2017, we plan to make available more resources for cattail mosquito control in 2018 by replacing
three prehatch treatments made four weeks apart with two aerial Natular G30 (prehatch)
treatments (5 Ib/acre) six weeks apart. This will make available resources to treat about 3,000
additional acres to control the cattail mosquito with no net larval control cost increase. Aerial
Natular G30 treatments have provided effective control of Ae. vexans for at least four significant
rain events (See 2013 Operational Review and Plans for 2014 for details). More than four
significant rain events during a six-week period between mid-May and mid-August has happened
only twice in recent years, during 2013 and 2015.

Cattail Mosquitoes In 2018, control of Cq. perturbans (cattail mosquitoes) will use a
strategy similar to that employed in 2017 except that about 3,000 more acres will be treated with
larvicides (Altosid pellets and MetaLarv S-PT). MMCD will focus control activities on the most
productive cattail marshes near human population centers. Altosid briquet applications will start
in early March to frozen sites (e.g., floating bogs, deep water cattail sites, remotely located sites).
Largely because of control material prices, a greater proportion of acres will be treated with
Altosid pellets and MetaLarv S-PT to minimize per-acre treatment costs. Beginning in late May,
staff will apply MetaLarv S-PT (3 Ib/acre) and Altosid pellets (4 Ib/acre) aerially. Ground sites
will be treated with Altosid pellets (4 Ib/acre) and MetaLarv S-PT (3 Ib/acre). Staff will maintain
(compared to 2017) late summer VectoLex CG applications (15 Ib/acre), based upon site
inspections completed between mid-August and mid-September.

Floodwater Mosquitoes The primary control material will again be Bti corn cob granules.
Larvicide needs in 2018, mainly Bti (VectoBac G), Altosid pellets, Natular G30, and MetaLarv
S-PT, are expected to be similar to the five-year average larvicide usage (269,312 acres). We
plan to treat sites to control spring Aedes with Bti at 8 Ib/acre and decrease the Bti dosage to 5
Ib/acre when we switch to the summer Aedes threshold. As in previous years, to minimize
shortfalls, control material use may be more strictly apportioned during the second half of the
season, depending upon the amount of the season remaining and control material supplies.
Regardless of annoyance levels, MMCD will maintain sufficient resources to protect the public
from potential disease risk.

Staff will treat ground sites with methoprene products (Altosid pellets, Altosid briquets,
MetaLarv S-PT), Natular G30 or Bti corncob granules. During a wide-scale mosquito brood,
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sites in highly populated areas will receive treatments first. The District will then expand
treatments into less populated areas where treatment thresholds are higher. We will continue with
the larval treatment thresholds used in 2017 (Table 4.1).

Each year staff review ground site histories to identify those sites that produce mosquitoes most
often. This helps us to better prioritize sites to inspect before treatment, sites to pre-treat with
Natular G30 or methoprene products before flooding and egg hatch, and sites not to visit at all.
The ultimate aim is to provide larval control services to a larger part of the District by focusing
on the most prolific mosquito production sites.

Vector Mosquitoes Employees will routinely monitor and control Ae. triseriatus,
Ae. japonicus, Ae. albopictus, Cs. melanura, Cx. tarsalis, Cx. pipiens, Cx. restuans, and
Cx. salinarius populations (See Chapter 2).

Ground and aerial larvicide treatments of wetlands have been increased to control Culex. Catch
basin treatments control Cx. restuans and Cx. pipiens in urban areas. Most catch basins will be
treated with Altosid pellets. Catch basins selected for treatment include those found holding
water, those that potentially could hold water based on their design, and those for which we have
insufficient information to determine whether they will hold water. Treatments could begin as
early as the end of May and no later than the third week of June. We tentatively plan to complete
a first round of pellet treatments by June 25 with subsequent Altosid pellet treatments every 30
days.

Adult Mosquito Control

Staff will continue to review MMCD’s adulticide program to ensure effective resource use and
minimize possible non-target effects. Adulticide requirements in 2017 are expected to be similar
to the five-year average adulticide usage (72,810 acres). We will continue to focus efforts where
there is potential disease risk, as well as provide service in high-use park and recreation areas
and for public functions, and respond to areas where high mosquito numbers are affecting
citizens.

Additional plans are:

e to use Anvil (sumithrin) and Zenivex (etofenprox) as needed to respond to elevated levels
of adult mosquitoes as needed;

e to use Anvil and Zenivex as needed to control WNV vectors in agricultural areas because
current labels now allow applications in these areas;

e to evaluate possible adulticide use in response to Ae. japonicus and Cs. melanura;

e to ensure all employees who may apply adulticides have passed applicator certification
testing for both restricted and non-restricted use products.
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Chapter 5

2017 Highlights

R/

< Treated 14 small streams
sites with Bti when the
Simulium venustum larval
population met the
treatment threshold; a
total of 19.5 gallons of Bti
was used

< Made 63 Bti treatments on
the large rivers when the
larval population of the
three target species met
the treatment threshold; a
total of 3,620.6 gallons of
Bti was used for these
treatments

7
»

Monitored adult populations
using overhead net sweeps
and CO; traps; the average
black fly/overhead sweep
was 0.24, the second
lowest number since the
black fly program started in
1984

s Completed report for
Mississippi River non-target
monitoring samples
collected in 2015

+*» Collected Mississippi River
non-target invertebrate
monitoring samples

2018 Plans

+*» Monitor larval black fly
populations in small
streams and large rivers
and apply Bti when
treatment thresholds are
met

®  Monitor adult populations
by the overhead net sweep
and CO; trap methods

% Process Mississippi River
non-target monitoring
samples collected in 2017

Chapter 5 Black Fly Control

Black Fly Control

Background

he goal of the black fly control program is to reduce
pest populations of adult black flies within the MMCD
to tolerable levels. Black flies develop in clean flowing
rivers and streams. Larval populations are monitored at
169 small stream and 28 large river sites using standardized
sampling techniques during the spring and summer. Liquid
Bti is applied to sites when the target species reach treatment
thresholds in accordance with MMCD’s permit from the
Minnesota Department of Natural Resources (MnDNR).

The small stream treatment 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 did not go into effect until 1996. The large
river treatment program was expanded in 2005 to include the
South Fork Crow River in Carver County. Large river and
small stream monitoring and treatment locations are shown in
Figure 5.1.

2017 Program

Small Stream Program: Simulium venustum Control

Simulium venustum is the only human-biting black fly species
that develops in small streams in the MMCD area that is
targeted for control. It has one generation in the spring.

In April, 206 larval monitoring samples were collected from
the small streams within the MMCD to determine larval
abundance using the standard grab sampling technique
developed by the MMCD. The treatment threshold was 100

S. venustum per sample. A total of 14 sites on seven streams
met the threshold and were treated once with VectoBac®
12AS Bti. A total of 19.5 gallons of VectoBac was used for
the treatments (Table 5.1). In comparison, the average amount
of Bti used to treat the small stream sites annually during
1996-2016 was 27.3 gallons.
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Figure 5.1  Large river and small stream black fly larval monitoring and treatment locations,

2017.

Note: the large river site located outside the District on the Mississippi River is for monitoring only.
Since 1991, more than 450 of the more than 600 original small stream treatment sites were
eliminated from the annual small stream sampling program due to the increased treatment
threshold as well as our findings from years of sampling that some sites did not produce any, or
very few, S. venustum. Periodically historical sites that were eliminated from the permit are sampled
to confirm if larval populations are present or absent. Requests are made to add new sites if larval
monitoring confirms elevated S. venustum populations. The numbers on the map refer to the small
stream names listed below:

1=Trott 6=Diamond 11=Vermillion 16=Bevens 21=Pioneer
2=Ford 7=Rush 12=Vermillion So. Branch 17=Silver 22=Painter
3=Seelye 8=Elm 13=Chub No. Branch 18=Porter 23=Clearwater
4=Cedar 9=Sand 14=Chub 19=Raven W. Br. 24=Hardwood
5=Coon  10=Credit  15=Dutch 20=Robert 25=Ditch 19
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Table 5.1  Summary of Bti treatments for black fly control by the MMCD, 2017 vs. long-term

average.
2017 Long-Term Average?

# sites Total # Gal. of # sites Total # Gal. of
Water body treated  treatments  Bti used treated  treatments Bti used
Small Stream 14 14 195 48.1 48.1 27.3

Large River
Mississippi 2 5 435.0 2.1 11.1 1,192.5
Crow 2 7 135.0 2.2 5.2 925
South Fork Crow 5 11 137.5 5.4 12.2 103.9
Minnesota 6 19 2,727.9 6.0 16.6 1,650.8
Rum 3 21 185.2 35 20.2 142.4
Large River Totals 18 63 3,620.6 19.2 65.3 3,182.1

1 The Mississippi, Crow, Minnesota and Rum averages are from 1996 - 2016. The South Fork Crow is from 2005 -
2016.

Large River Program

MMCD targets three large river black fly species for control with Bti. Simulium luggeri larvae
occur mainly in the Rum and Mississippi rivers, although they also occur in smaller numbers in
the Minnesota and Crow rivers. Depending on river flow, S. luggeri is abundant from mid-May
through September. Simulium meridionale and Simulium johannseni larvae occur primarily in the
Crow, South Fork Crow, and Minnesota rivers. These species are most abundant in May and
June, although S. meridionale populations may remain high throughout the summer if river flow
is also high.

The large river black fly larval populations were monitored weekly between late April and mid-
September using artificial substrate samplers (Mylar tapes) at the 28 sites permitted by the
MnDNR on the Rum, Mississippi, Crow, South Fork Crow, and Minnesota rivers to determine if
the treatment threshold was met. The treatment threshold for S. luggeri was an average of 100
larvae/sampler at each treatment site location. The treatment threshold for S. meridionale and

S. johannseni was an average of 40 larvae/per sampler at each treatment site location. These
were the same treatment thresholds used since 1990.

A total of 526 larval monitoring samples were collected in 2017. The treatment threshold was
met in 63 of these samples at 18 of the permitted sites and the associated sites were treated with a
total of 3,620.6 gallons of VectoBac 12AS Bti (Table 5.1). In comparison, the average amount of
Bti used in the large river treatments annually between 1996 and 2016 was 3,182.1 gallons with
an average of 65.3 treatments.

The efficacy of the VectoBac 12AS treatments is measured by determining larval mortality
250 m downstream from the Bti application point. In 2017, the average larval mortality of the
treatments was 99% on the Minnesota River, 96% on the Rum River, 96% on the Crow River,
96% on the South Fork Crow River and 100% on the Mississippi River.
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Adult Population Sampling

Daytime Sweep Net Collections The adult black fly population was monitored at 53
standard stations (Figure 5.2) using the District’s black fly over-head net sweep technique that
was established in 1984. Samples were taken once weekly from early May to mid-September,
generally between 8:00 AM and 10:00 Am. The average number of all species of adult black flies
captured in 2017 was 0.24 (+ 0.93 SD). In comparison, the average of all species captured in net
sweeps from 1996, when operational treatments began, through 2016 was 1.35 (+ 0.80 SD)
(Table 5.2). Between 1984 and 1986 when no Bti treatments were done on the large rivers, the
average number of all species of adults captured in the net sweeps was 14.80 (+ 3.04 SD).

® Sweep
+ CO2 Trap

Figure 5.2  Adult black fly sweep and CO: trap sampling locations, 2017.

The most abundant black fly collected in the overhead net-sweep samples in 2017 was

S. luggeri, comprising 41.7% of the total captured with an average of 0.10 (+ 0.61 SD) per
sample. The second most abundant black fly species captured was S. meridionale, comprising
31.2% of the total captured with an average of 0.08 (+ 0.52 SD) per sample.

Among the seven MMCD counties, Anoka County had the highest average number (0.68) of all
black fly species captured in net sweep samples in 2017. Simulium luggeri was the most
abundant black fly captured in Anoka County with an average of 0.50 per sample. The best

S. luggeri larval habitat in the MMCD is located on reaches of the Mississippi and Rum rivers in
Anoka County.
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Table 5.2  Mean number of black fly adults captured in over-head net sweeps taken at standard
sampling locations between mid-May and mid-September; samples were taken once
weekly beginning in 2004 and twice weekly in previous years.

. Mean + SD
Large river
Bti treatment  Time All Simulium Simulium Simulium
status234 Period species® luggeri johannseni ~ meridionale
N
0 1984-1986  14.80+3.04 13.11+3.45 0.24 +0.39 1.25+0.55
treatments

Experimental

1987-1995 3.63+2.00 3.16 +2.05 0.10+0.12 0.29 +0.40
treatments

Operational

1996-2016 1.35+0.80 1.07 +0.77 0.01+0.01 0.15+0.12
treatments

2017 0.24+0.92 0.10+0.61 0.01+0.16 0.08 +0.52

11988 was a severe drought year and limited black fly production occurred.
*The first operational treatments of the Mississippi River began in 1990 at the Coon Rapids Dam.

%1996 was the first year of operational treatments (treatment of all MnDNR-permitted sites) on the large rivers.
“Expanded operational treatments began in 2005 when permits where received from the MnDNR for treatments on the So. Fork
Crow River.

*All species includes S. luggeri, S. meridionale, S. johannseni, and all other species collected.

Black Fly-Specific CO2 Trap Collections Adult black fly populations were monitored
from mid-May to mid-June in 2017 with CO traps at four stations each in Scott and Anoka
counties, and five stations in Carver County (Figure 5.2). The adult black population at these
stations has been monitored with CO. traps since 2004 when larval treatments began on the
South Fork Crow River. Black flies captured in these CO> traps are preserved in alcohol to
facilitate species identification.

A total of 27,463 adult black flies were collected in the CO> traps in 2017. Simulium meridionale
was the most abundant species, comprising 78% of the total black flies captured. Overall, 21,443
S. meridionale were collected in the traps, of which 19,405 were collected in the five Carver
County traps. The mean number of S. meridionale captured in the Carver Country traps was
298.54 (+ 782.76 SD), whereas the mean number captured in the Scott County traps was 38.94
(+ 119.75 SD) and 1.00 (+ 4.57 SD) in the Anoka County traps (Table 5.3).

Simulium johannseni was the second most abundant species captured in the CO; traps in 2017
with a total of 5,291, comprising 19% of total black flies. The largest number of S. johannseni
was captured in Carver County with an average of 71.08 (+ 224.84 SD) per trap; in Scott County
the average number captured was of 6.86 (+ 16.61 SD) and in Anoka County the average per trap
was 6.17 (+ 15.81 SD) (Table 5.3).

Simulium venustum was the third most abundant species collected in the CO> traps with a total of

609 captured, comprising 2% of total black flies. The largest number of S. venustum was
captured in Anoka County with an average of 7.48 (+ 13.52 SD) per trap; in Scott County the
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average number captured was of 2.56 (+ 9.24 SD) and in Carver County the average per trap was
1.42 (+ 13.52 SD) (Table 5.3).

Table 5.3  Mean number of adult S. venustum, S. johannseni, and S. meridionale captured in
CO traps set twice weekly between May and mid-June in Anoka, Scott, and Carver
counties, 2004-2017.
S. venustum S. johannseni S. meridionale
Year Anoka  Scott Carver! Anoka Scott  Carver? Anoka Scott Carver!
2004 0.89 2.25 0.25 511 0.17 32.93 14.09 0.65 327.29
2005 2.31 3.40 0.84 0.03 3.50 99.04 1.23 23.25 188.02
2006 22.80 3.38 1.82 0.75 38.07 98.75 0.75 10.50 107.53
2007 37.62 35.59 75.67 0.20 32.50 112.77 0.51 172.48 388.64
2008 13.84 228.93 169.63 0.13 20.18 95.63 0.68 75.03 359.02
2009 18.32 238.16  425.00 0.34 22.80 35.92 0.70 98.77 820.25
2010 21.75 44.60 77.00 0.03 6.18 219.38 0.05 256.90 271.08
2011 8.90 60.64 48.30 2.61 280.64 4584.72 0.93 311.55 268.28
2012 2.89 5.45 0.40 0.95 81.73 154.13 0.41 242.55 100.53
2013 14.61 3.09 144 1.18 4.88 14.03 0.00 111.45 322.43
2014 13.64 16.82 8.68 3.36 12.36 702.82 1.32 12.64 193.57
2015 9.83 1.14 0.43 0.37 35.17 12.43 0.17 23.31 161.30
2016 1.70 0.72 0.02 1.50 2.89 35.41 0.86 64.33 501.85
2017 7.48 2.56 1.42 6.17 6.86 71.08 1.00 38.94 298.54
SD +1352 +9.24 +13.52 +15.81 +16.61 +224.84 +4.57 +119.75 +782.76
n=4 n=4 n=5 n=4 n=4 n=5 n=4 n=4 n=5

Monday Night CO2 Trap Collections
trap collections were counted and identified to family level in 2017. Because these traps are
operated for mosquito surveillance, samples are not placed in ethyl alcohol making black fly

Black flies captured in District-wide weekly CO>

species-level identification difficult. Results are represented geographically in Figure 5.3. The
areas in dark gray and black represent the highest numbers collected, ranging from 250 to more
than 500 per trap. The highest number of black flies was observed in May and early June in parts
of Carver, Hennepin, and Dakota counties (Figure 5.3).
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Figure 5.3 Number of black flies collected in mosquito surveillance District low (5 ft) and
elevated (25 ft) CO2 traps, 2017. The number of traps operated per night varied

from 114-128. Inverse distance weighting was the algorithm used for shading of
maps.
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Non-target Monitoring

The District has conducted biennial monitoring of the non-target macroinvertebrate population in
the Mississippi River as part of its MNDNR permit requirements since 1995. The monitoring
program is a long-term assessment of the macroinvertebrate community in Bti-treated reaches of
the Mississippi River within the MMCD. A report of the results from monitoring samples
collected in 2015 was submitted to the MNDNR in March. The results were consistent with those
from the previous years and indicated that there have been no large-scale changes in the
macroinvertebrate community in the Bti-treated reaches of the Mississippi River within the
MMCD since monitoring began in 1995.

In an effort to improve efficiency and reduce workload, a concurrent study was proposed in 2017
to compare the standard 14 plate sampler to a reduced 7 plate sampler. The standard 14 plate
samples and additional 7 plate samples were collected from the Mississippi River in 2017. A
report will be submitted to the MNDNR comparing results from the 7 vs 14 plate samplers at the
same stations and sample months prior to the start of the 2019 sampling season. If results
between the 7 and 14 plate samplers are comparable, the MMCD will propose using 7 plate
samplers starting in 2019 (with no other changes to the current sampling protocols, stations or
months sampled). A report is scheduled for completion by the spring of 2019.

2018 Plans — Black Fly Program

2018 will be the 34" year of black fly control in the District. The primary goal in 2018 will be to
continue to effectively monitor and control black flies in the large rivers and small streams. The
larval population monitoring program and thresholds for treatment with Bti will continue as in
previous years. Field crews will continue to use the bulk control materials containers as part of
the broader sustainability efforts of the District. The 2018 black fly control permit application
will be submitted to the MNDNR in February. Samples collected for the non-target invertebrate
monitoring program on the Mississippi River in 2017 will be processed. Program development
will continue to emphasize improvement in effectiveness, surveillance, and efficiency.

Chapter 5 Black Fly Control 58



Annual Report to the Technical Advisory Board

Chapter 6

2017 Highlights
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Both 8- and 5-lb/acre
dosages of VectoBac® G Bti
achieved good control of
Ae. vexans in air sites

MetaLarv® S-PT effectively
controlled spring Aedes for
four weeks

VectoLex® FG effectively
controlled cattail
mosquitoes in both rooted
and floating sites

VectoPrime® FG effectively
controlled third and fourth
instar Ae. vexans, Cx.
tarsalis, and Cs. inornata in
ground sites

Sumilarv® 0.5 G effectively
controlled mosquito larvae
in catch basins for the
entire season (June -
September)

Merus® and Anvil® (ULV)
both controlled mosquitoes
effectively when
mosquitoes were very
abundant before treatment

2018 Plans

7
*

Repeat tests of
VectoPrime® FG against
summer Aedes to evaluate
its effectiveness against
fourth instar larvae

Evaluate efficacy of
Natular® G during six weeks
following treatment to
verify control for at least
four rain events

Complete Natular® G

(9 Ib/acre) test in rooted vs
floating cattail sites for
possible Cq. perturbans
control

Continue tests of
adulticides in different
situations emphasizing
control of vectors and
effectiveness of barrier
treatments

Product & Equipment Tests

Background

valuation of current and potential control materials and

equipment is essential for MMCD to provide cost-

effective service. MMCD regularly evaluates the
effectiveness of ongoing operations to verify efficacy. Tests
of new materials, methods, and equipment enable MMCD to
continuously improve operations.

2017 Projects

Quality assurance processes focused on product evaluations,
equipment, 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 two larvicides and two new
adulticides. The larvicides and adulticides have been tested in
different control situations in the past. Our goal is to
determine that different larvicides can control two or more
target mosquito species (i.e., nuisance or disease vector) in
multiple control situations. One adulticide was tested as an
alternative ULV (nighttime fogging, Merus®) material and the
other as an alternative barrier (mosquito harborage treatment,
Onslaught®) material. These additional control materials
provide MMCD with more operational tools.

Control Material Acceptance Testing

Larval Mosquito Control Products Warehouse staff
collected random product samples from shipments received
from manufacturers for active ingredient (Al) content
analysis. MMCD contracts an independent testing laboratory,
Legend Technical Services, to complete the Al analysis.
Manufacturers provide the testing methodologies. The
laboratory protocols used were CAP No. 311, “Procedures for
the Analysis of S-Methoprene in Briquets and Premix”, CAP
No. 313, “Procedure for the Analysis of S-Methoprene in
Sand Formulations”, VBC Analytical Method: VBC-MO07-
001.1 Analytical Method for the Determination of (S)-
Methoprene by High Performance Liquid Chromatography
and Clarke Analytical Test Method SP-003 Revision #2
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“HPLC Determination of Spinosad Content in Natular G30 Granules.” The manufacturer’s
certificates of analysis at the time of manufacture for samples of all control materials shipped to
MMCD in 2017 were all within acceptable limits. Due to the significant cost of independent
laboratory evaluation, 2016-2018 product samples have been submitted to the independent
laboratory to lower our overall expenditures. MMCD will use these results to study the ability to
carryover products over multiple years.

Adult Mosquito Control Products MMCD requests certificates of Al analysis from the
manufacturers to verify product Al levels at the time of manufacture. MMCD has incorporated
Al analysis as part of a product evaluation procedure and will submit randomly selected samples
of adulticide control materials to an independent laboratory for Al level verification. This
process will assure that all adulticides (purchased, formulated, and/or stored) meet the necessary
quality standards. In 2016 and 2017, MMCD sampled but did not analyze adulticide products
and saved voucher samples for reference.

Efficacy of Control Materials

VectoBac® G VectoBac G brand Bti (5/8-inch mesh size corncob granules) from Valent
BioSciences was the primary Bti product applied by helicopter in 2017. Aerial Bti treatments
began May 3 (five days later than in 2016). We applied 8 Ib/acre to control spring Aedes and
switched to the 5 Ib/acre rate beginning on June 13 to control Ae. vexans. We used the 5 Ib/acre
rate for the remainder of the season to conserve budgetary resources. In 2017, aerial Bti
treatments achieved an average of 84.5% control (Table 6.1), comparable to 86.0% control in
2016, 83.7% control in 2015, and 90.4% control in 2014. Effectiveness of both rates was
remarkably uniform throughout the 2017 season. Percent mortality was calculated by comparing
pre- and post-treatment dip counts.

Table 6.1  Efficacy of aerial VectoBac G applications (8 Ib and 5 Ib/acre) during different time
periods of the 2017 mosquito season. (n = number of sites dipped)

Time period Dosage rate n Mean mortality +SE*
May 3 —June 1 8 Ib/acre 258 84.1% 2.1%
June 13 — Sept 1 5 Ib/acre 397 84.7% 1.8%
May 3 — Sept 1 All rates 655 84.5% 1.3%

*SE= standard error

Temporary Bti and Cattail Control Reductions  Cattail larvicide treatments in P2 that were
applied in 2016 largely were not applied in 2017 as part of a strategy to reduce expenditures (see
Chapter 4 for details). In 2017, larval surveillance detected more sites containing cattail
mosquito larvae in P1 than could be treated with available resources. Three years (2014-2016) of
high precipitation flooded many acres of cattail sites. Adult mosquito surveillance documented a
large increase in adult cattail mosquitoes throughout the District in 2017 (see Chapter 1 for
details). We compared adult cattail mosquito abundance in groups of CO; traps in P1 (cattail
larvicide treatments maintained in 2016 and 2017) and P2 (fewer cattail larvicide treatments
completed in 2016, largely curtailed in 2017) in Washington and Hennepin counties (Figure 6.1).
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Abundance in traps located in Linwood Township (no cattail mosquito control in 2016 and 2017)
served as a reference (Figure 6.1).

Figure 6.1 Location of COztraps in Hennepin County (P1 white triangles, P2 black triangles),
Washington County (P1 white circles, P2 black circles), and Linwood Township
(gray squares). P1 is shaded light gray.

Adult Cg. perturbans abundance as measured by CO; trap captures in 2016 and 2017
documented a large increase in 2017 throughout the District (Table 6.2). In both 2016 and 2017,
abundance was lower in P1 than in P2 in Hennepin and Washington counties (Table 6.2)
suggesting that larval control is decreasing adult Cq. perturbans abundance in P1.

Table 6.2 Adult Cqg. perturbans abundance (nightly CO2 trap captures) in 2016 and 2017 in five
groups of COztraps [mean ( 1 SE)]; n=number of CO traps.

Hennepin Co. Washington Co. Linwood Twp.
P1 P2 P1 P2 P2
Year (n=21) (n=5) (n=6) (n=7) (n=5)
2016 19.3 (#4.6)  42.0 (x15.4) 30.6 (x11.4) 161.13 (£26.8) 325.1 (£67.5)
2017 57.8 (£12.7) 158.7 (¥57.1) 123.5 (+81.9) 424.8 (£76.7) 750.2 (£164.1)
%A17/16 199.7% 278.2% 304.2% 163.6% 130.7%

The relative change in adult Cq. perturbans abundance (2017 compared to 2016) was very
similar in P1 and P2 of the District suggesting that environment (high precipitation in 2014, 2015
and 2016) resulted in similar relative increases of Cq. perturbans abundance in 2017 throughout
the observation area (%A in Table 6.2). The environmental impact seems to have been much
stronger than potential effects of minimal larval control in P2 in 2017. In both 2016 and 2017 a
much larger proportion of cattail breeding acreage in P1 was treated with larvicide compared to
P2. When environmental conditions support high larval Cg. perturbans abundance, a greater
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proportion of breeding acreage probably will require larval control to more significantly decrease
adult Cq. perturbans abundance.

Abundance of spring Aedes in CO2 traps District-wide was well below the 17-year average in
both 2016 and 2017 (see Table 1.3). The five groups of CO. traps used to compare Cq.
perturbans abundance also can be used to compare spring Aedes abundance relative to
treatments in 2016 and 2017. Hennepin P1 and Washington P1 are areas where aerial Bti
treatments targeting spring Aedes were completed in 2016 and 2017. Aerial Bti treatments were
completed in Hennepin P2 in 2016; these treatments were not made in 2017. No significant aerial
Bti treatments targeting spring Aedes were completed in 2016 and 2017 in Washington P2 and in
Linwood Township.

Low and variable numbers of adult spring Aedes were captured by CO> traps which made
estimating percent change challenging (%A in Table 6.3). Spring Aedes abundance in 2017 was
equal to or lower than 2016 in Hennepin County (P1 and P2) and Washington P1 (Table 6.3).
Spring Aedes abundance in 2017 in Washington P2 and Linwood Township was higher than in
2016 (Table 6.3). The lack of spring Aedes increase in Hennepin P2 in 2017 suggests that factors
other than aerial Bti treatments contributed to the spring Aedes increase observed in Washington
P2 and north of Linwood Township.

Table 6.3  Adult spring Aedes abundance (nightly CO> trap captures) in 2016 and 2017 in five
groups of COz traps [mean (= 1 SE)]; n=number of CO> traps.

Hennepin Co. Washington Co. Linwood Twp.
P1 P2 P1 P2 P2
Year (n=21) (n=5) (n=6) (n=7) (n=5)
2016 0.8 (£0.5) 3.7 (£1.8) 0.9 (£0.3) 2.6 (£0.9) 6.1 (x£0.6)
2017 1.0 (£0.8) 1.5 (x0.8) 0.4 (x0.2) 8.5 (¢5.5) 17.6 (x4.9)
%A17/16 20% -55% -56% 227% 188%

New Control Material Evaluations

The District, as part of its Continuous Quality Improvement philosophy, strives to continually
improve its control methods. Testing in 2017 was designed to evaluate how different segments of
mosquito control programs can be modified to deliver more mosquito control services to a
greater part of the District area using existing resources. Much testing has focused upon
controlling multiple mosquito species including potential vectors of WNV.

Larval Control
MetaLarv and spring Aedes In 2017, sufficient precipitation occurred in April and May to
evaluate how effectively MetaLarv® S-PT (2.5 Ib/acre) can control spring Aedes. Fifty-three

ground sites were treated with MetaLarv S-PT between April 12 and May 11 in five areas
throughout the District. Thirty-three pupal bioassays were collected from these treated sites
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between two and thirty-two days after treatment. Twelve pupal bioassays were collected from
twelve untreated sites near the treated sites. Mortality (inhibition of adult mosquito emergence)
in bioassays from untreated sites averaged 22.9% which is slightly higher than control mortality
results from tests in spring Aedes sites completed in 2013 (average 8.9% inhibition of adult
mosquito emergence, n=11, 95% confidence limits: 2.1% to 24.3%) (see 2013 Operational
Review and Plans for 2014 for details).

Larval samples from untreated and treated sites both contained various mosquito species
including Aedes (first instar), Ae. vexans, Ae. cinereus, Ae. sticticus, Ae. stimulans, Cs. inornata,
and Cx. territans. One sample contained Anopheles punctipennis.

Pupal bioassays were used to evaluate effectiveness from MetalLarv S-PT treated sites. Adult
emergence inhibition (EI) is calculated by dividing the number of pupae that did not successfully
emerge (# adults minus initial number of pupae) by the initial number of pupae. EI results for
bioassays from Metalarv S-PT treated sites are corrected for emergence in untreated sites
(background mortality) using an Abbotts type correction.

Emergence Inhibition (EI) = adults/pupae
Corrected EI = 1 — ((1/pupae) * (adults/untreated emergence))

pupae = initial number of pupae in the bioassay sample
adults = number of adult mosquitoes that emerge successfully
untreated emergence = proportion of pupae from untreated sites from which adults emerge

Following correction for untreated emergence, MetalLarv S-PT achieved an average of 81.9%
inhibition of spring Aedes emergence (Table 6.4). Emergence inhibition observed in 25 of 33
bioassays from MetalLarv S-PT treated sites was greater than the upper 95% confidence limit
(70.5%) for emergence inhibition in bioassays from untreated sites; these 25 bioassay results
(pupal emergence inhibition) were significantly greater than background (untreated) mortality.
All bioassays collected sooner than twelve days after treatment with MetaLarv S-PT and the
majority of bioassays collected between 12 and 32 days after treatment were greater than the
95% untreated confidence limit strongly suggesting that MetaLarv S-PT is effective for at least
four weeks after treatment (Figure 6.2).

Table 6.4  Bioassay results (pupal emergence inhibition=EI) of samples collected in MetalLarv
S-PT treated sites compared to the upper 95% CL for untreated control bioassays*.

Treatment Bioassays Corrected El Bioassays Days after treatment
(n) mean (xSE) >95% CL (%) mean (xSE) (min-max)
MetaLarv S-PT 33 81.9% (£5.3%) 25 (76%) 18.4 (£1.8) (2-32)

*Untreated Control: mean EI=22.9% (SE=6.23%) (n=12); upper 95% CL=70.5%; SE= standard error
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Figure 6.2 Bioassay results (emergence inhibition) of samples collected in untreated (control)
and Metalarv S-PT treated sites. Emergence inhibition values from MetaLarv S-PT
treated sites were corrected for untreated control mortality. Days after treatment
values for control bioassays were determined by comparing the bioassay date to the
first MetaLarv S-PT treatment date (April 12). 95% confidence limits (CL) of
control pupal mortality calculated using a t-distribution (df=11, t (0.05) = 2.20).

VectoLex and Cq. perturbans Coquillettidia perturbans is an abundant pest that lays its
eggs in mid- to late summer and overwinters as larvae attached to aquatic vegetation, primarily
cattail roots. Our current control strategy includes large-scale ground and aerial treatments for
this single brood mosquito in late May, just prior to its emergence. We also treat a smaller
number of sites in mid-September with VectoLex® FG to control mosquitoes that would
otherwise emerge in June and July of the next year. Tests of VectoLex FG conducted between
2009 and 2011 demonstrated consistent high effectiveness at dosages of 15 and 20 Ib/acre (see
2009, 2010 and 2011 Operational Reviews for details). These tests were conducted primarily in
rooted cattail sites leading staff to question effectiveness in floating sites.

To compare effectiveness in rooted and floating sites, we treated four rooted and four floating
cattail sites with VectoLex FG (15 Ib/acre) on September 14, 2016. On June 5, 2017 we placed
five emergence cages into each of the eight sites treated with VVectoLex FG and each of five
nearby untreated sites. All adult mosquitoes in each emergence cage were collected twice each
week beginning on June 8 through July 27, 2017.

Emergence of adult Cq. perturbans (in terms of mean adult emergence per cage) from both
floating and rooted sites treated with VectoLex FG was much lower throughout the sampling
period (Rooted sites: 1.8 per cage, SE=0.57, Floating sites: 1.6 per cage, SE=1.14) than
emergence from untreated sites (20.6 per cage, SE=9.53) (Figures 6.3, 6.4). This translates to
91.3% control in rooted and 92.2% control in floating sites strongly suggesting that VectoLex
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FG is equally effective in both rooted and floating sites. We interpret these results to indicate that
VectoLex FG controls Cq. perturbans equally in rooted and floating sites.

Mean Emergence per Sample Period (June-July 2017)
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Figure 6.3 Mean emergence of Cqg. perturbans per sample period in cages in rooted and
floating sites treated with VectoLex FG and untreated sites. Emergence cages were
placed on June 5 and sampling occurred from June 8 — July 27, 2017.
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Figure 6.4 Mean cumulative emergence of Cq. perturbans per sample period in cages in rooted
and floating sites treated with VectoLex FG and untreated sites. Emergence cages
were placed on June 5 and sampling occurred from June 8 — July 27, 2017.

Valent VectoPrime® FG and Fourth Instar Larvae VectoPrime® FG is a new corn cob
formulation that contains both Bti and methoprene. It is designed to more effectively control later
fourth instar mosquito larvae that have stopped feeding and therefore become less susceptible to
Bti. According to Valent Biosciences, the manufacturer of VectoPrime FG, this product is
designed to work by disrupting metamorphosis and thereby kill mosquito pupae. We conducted a
preliminary test of VectoPrime FG to evaluate control of larvae including later fourth instar
larvae. The Bti controls younger larvae when they also are present.

Between May 15 and June 21, we treated nine small ground sites with VectoPrime FG at 4
Ib/acre. Larval dips were collected from all nine sites immediately before treatment. All nine
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sites were inspected again 24 hours after treatment; larvae were collected if present. We visited
all nine sites again during the week after treatment but were unable to collect enough pupae for
bioassay. Preliminary efficacy results are based upon comparing pre- and post-treatment larval
dips.

Pre-treatment larval samples contained Ae. vexans, Cx. tarsalis, and Cs. inornata. Larvae (third
and fourth instars) and pupae were collected before treatment. Twenty-four hours after treatment
larval and pupal abundance was reduced by an average of 86.1% (Table 6.5). All three species
and developmental stages captured before treatment also were captured after treatment. These
results suggest that VectoPrime FG is able to control larvae including older larvae that are
difficult to control with Bti alone. These results justify conducting larger scale tests.

Table 6.5 Pre- and Post-treatment dip counts from VectoPrime FG treated sites.
Pre-Treatment Post-Treatment % Control
Treatment (n) mean (xSE) mean (xSE) mean (xSE)
VectoPrime® FG 9 3.2 (+0.8) 0.8 (+0.5) 86.1 (+7.2)

SE= standard error

Sumilarv® 0.5 G in Catch Basins Sumilarv® 0.5 G is a granule which contains
pyriproxyfen, an insect growth regulator which affects development at the fourth instar to early
pupal stage, resulting in pupal mortality and prevention of adult emergence. Originally
developed by Sumitomo Chemical Co. Ltd., it has been tested and used in other parts of the
world since 1996 for control of mosquito larvae especially in containers or polluted

waters (http://sumivector.com/larvicides/sumilarv). The active ingredient, pyriproxyfen, is
approved by the World Health Organization (WHO) for treatment of potable water
(WHO/SDE/WSH/03.04/113). Minnesota-based MGK® (McLaughlin Gormley King Company),
a subsidiary of Sumitomo, is working on obtaining EPA registration for formulations designed
for extended control of mosquito larvae (primarily West Nile virus vectors) in catch basins.
MMCD is interested in testing different active ingredients to increase the number of tools
available for mosquito control, especially formulations that might work in catch basins longer
than four weeks. Previous tests of an earlier MGK formulation had looked promising (MMCD
Operational Review 2009). In 2017 we worked with MGK on one of several tests designed to
provide dosage and field effectiveness duration information that EPA can use to approve a final
label.

We tested four dosages of Sumilarv 0.5 G in catch basins to evaluate minimum effective dose,
duration and degree of effectiveness. Effectiveness was evaluated using pupal bioassays. Larval
mosquito samples were collected and identified. Adult mosquitoes that successfully emerged
from pupae collected for bioassay also were identified.

Four groups of ten catch basins were treated with one of four Sumilarv 0.5 G dosages (75 g,

100 g, 125 g, and 150 g per catch basin) on May 25. Ten catch basins were treated with Altosid
pellets (3.5 g per catch basin) on June 14, July 17, and August 21. Ten untreated catch basins
were monitored in the same manner as treated catch basins. All catch basins were located in St.
Paul. Catch basins from each treatment group were inspected each week by MMCD staff,
weather and workload permitting, from the week of larvicide application through September
until the temperature dropped enough to inhibit oviposition by mosquitoes in catch basins. Pupae
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for bioassays were collected when pupae (preferably at least 50 per catch basin) were found
during inspections.

All four dosages of Sumilarv 0.5 G achieved very high levels of control throughout the June-
September evaluation (Figure 6.5, Table 6.6), levels comparable to that achieved by Altosid
pellets for four weeks. Daily rainfall equal or greater than 0.5 and 1.0 inch did not eliminate
effectiveness (Figure 6.5).
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Figure 6.5 Bioassay results (emergence inhibition) of samples collected in untreated (control)
and Sumilarv 0.5 G treated catch basins (75g, 100g, 125¢g, 150g). Emergence
inhibition values from Sumilarv 0.5 G treated catch basins were corrected for
untreated control mortality. Days after treatment values for control bioassays were
determined by comparing the bioassay date to the Sumilarv 0.5 G treatment date

(May 25).

Table 6.6  Bioassay results (pupal emergence inhibition=EI) of samples collected in Sumilarv
0.5 G treated catch basins (759, 100g, 125g, 150g) compared to Altosid® pellet
treated catch basins (all El values corrected for untreated control emergence*).

Treatment Bioassays Corrected EI Days after treatment**

(n) mean (£xSE) mean (£SE)(min-max)

Sumilarv 0.5 G (75g) 55 97.1% (+1.42%) 69.2 (+5.23) (14-124)
Sumilarv 0.5 G (100g) 39 88.1% (+4.30%) 79.4 (£6.61) (14-127)
Sumilarv 0.5 G (125g) 38 89.8% (+4.48%) 86.9 (+4.96) (15-124)
Sumilarv 0.5 G (150g) 56 97.5% (+1.67%) 67.1 (+4.61) (14-125)
Altosid pellet (3.59) 41 83.3% (+4.02%) 19.4 (+10.13) (2-38)

* Untreated Control: emergence=70.8% (SE=3.52%) (n=67); SE= standard error; **days after treatment when
pupae were collected; Sumilarv 0.5 G treatments May 25; Altosid pellet treatments June 14, July 17, August 21

All four dosages achieved 100% control during the first 32 days after treatment (Figure 6.6).

Efficacy did decline slightly during subsequent 32-day periods although, based upon overlap of
error bars (x1SE), differences did not appear to be statistically significant (Figure 6.6). No
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decreases related to dosages, rainfall or time after treatment were apparent. Mortality (EI)
achieved by all four Sumilarv 0.5 G dosages was significantly greater than mortality observed in
the untreated control throughout the 128-day post-treatment evaluation period based upon non-
overlap of error bars (+x1SE) (Figure 6.6). The low EI value of 50% for the 100g dosage during
the third 32-day period (65-96 days) apparently is the result of only two bioassays being
collected during this period, one with 100% control and the other with zero % control (Figure
6.6).
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Figure 6.6  Bioassay results (emergence inhibition) of samples collected in untreated (control)
and Sumilarv 0.5 G treated catch basins (75g, 100g, 125¢, 150g) during four 32-day
periods after treatment. Emergence inhibition values from Sumilarv 0.5 G treated
catch basins were corrected for untreated control mortality. Days after treatment
values for control bioassays were determined by comparing the bioassay date to the
Sumilarv 0.5 G treatment date (May 25). Error bars equal +1SE.

The majority of mosquito larvae collected from untreated and treated catch basins were Cx.
restuans and Cx. pipiens (Table 6.7). Likewise, the majority of adult mosquitoes that
successfully emerged in bioassays collected from untreated and treated catch basins were Cx.
restuans and Cx. pipiens (Table 6.8). Larval Ae. japonicus were collected in all treatment groups.
Adult Ae. japonicus emerged only in pupal bioassays collected from untreated catch basins
(Table 6.8). We conclude from these results that both Sumilarv 0.5 G and Altosid pellets
effectively control mosquitoes developing in catch basins, the majority of which are the West
Nile virus vectors Cx. restuans and Cx. pipiens. Both products also effectively control the less
common Ae. japonicus developing in catch basins.
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Table 6.7  Most common mosquito species (% of samples) in larval samples collected from
Sumilarv 0.5 G treated catch basins (75 g, 100 g, 125 g, 150 g), Altosid® pellet
treated and untreated catch basins.

Treatment Cx. restuans Cx. pipiens Ae. japonicus  Ae. vexans
Untreated Control 89.7% 82.4% 33.8% 0.0%
Sumilarv 0.5 G (75 g) 89.1% 85.5% 21.8% 0.0%
Sumilarv 0.5 G (100 g) 69.2% 71.8% 5.1% 2.6%
Sumilarv 0.5 G (125 g) 86.8% 89.5% 2.6% 0.0%
Sumilarv 0.5 G (150 g) 85.7% 85.7% 3.6% 0.0%
Altosid pellet (3.5 g) 87.8% 78.0% 4.9% 2.4%

Table 6.8 Most common mosquito species (% of pupal bioassays from which adults
successfully emerged) collected from Sumilarv 0.5 G treated catch basins
(75 g, 100 g, 125 g, 150 g), Altosid pellet treated and untreated catch basins.

Treatment Cx. restuans Cx. pipiens Ae. japonicus  Ae. vexans
Untreated Control 85.9% 75.0% 4.7% 0.0%
Sumilarv 0.5 G (75 g) 11.1% 88.9% 0.0% 0.0%
Sumilarv 0.5 G (100 g) 16.7% 100.0% 0.0% 0.0%
Sumilarv 0.5 G (125 g) 27.3% 100.0% 0.0% 0.0%
Sumilarv 0.5 G (150 g) 0.0% 100.0% 0.0% 0.0%
Altosid pellet (3.5 g) 41.7% 75.0% 0.0% 0.0%

Adulticide Tests

Beginning in 2008, research focused upon evaluating how effectively barrier and ULV (cold
fogging) treatments controlled mosquitoes, especially West Nile virus vectors. This research is
partially in response to recommendations by the Technical Advisory Board that MMCD
demonstrate vector-specific efficacy, especially for barrier permethrin treatments that pose the
greatest potential risk to non-target organisms in treated areas.

Permethrin and Onslaught® Barrier As in previous years, we attempted to conduct tests
in woodlots where operational permethrin treatments could potentially be made and all tests
included untreated woodlots. All tests included CO- trap data. CO> traps (two of each per
woodlot) were placed 24 hours before treatment, 30 minutes after treatment, 24 hours after
treatment, and one week after treatment. Efficacy was evaluated using Mulla’s equation (a
correction that accounts for natural changes in the untreated control site, as well as the treatment
site). The goal of all tests was to better evaluate the duration and consistency of control achieved
by barrier treatments and to include vector-specific efficacy evaluations. We were not able to
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complete any tests in 2017 because we could not collect threshold amounts of adult mosquitoes
in pre-treatment CO2 trap sampling in a sufficient number of woodlots.

Merus™ (ULV) Compared to Anvil® Merus™ is the first and only adulticide listed with
the Organic Materials Review Institute (OMRI), for wide-area mosquito control in and around
organic gardens and farms and meets the USDA’s Natural Organic Program (NOP) standards for
use on organic crops. Its active ingredient, pyrethrin, is a botanical insecticide. The product
contains no chemical synergist. It is OMRI and NOP listed for use in environmentally sensitive
areas.

We tested Merus and Anvil in campgrounds in Anoka County. Rum River Central Park in
Ramsey was treated with Merus, Lake George Regional Park in Oak Grove was treated with
Anvil® (for comparison with an operational material), and Ajawah Campground in Linwood
Township was the untreated (control) site. Efficacy was evaluated using Mulla’s equation that
compares mean mosquito captures from treated and untreated sites on the first night of trapping
(pre-treatment counts) with mean mosquito captures the second and third nights of trapping
(post-treatment counts). Three CO- traps were placed three consecutive nights in each untreated
control and treated site. Test materials were applied at sundown on 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. CO: traps were placed at sundown the first and third trapping
nights.

Adult mosquitoes (all species) were effectively controlled by Merus and Anvil immediately after
treatment. Insufficient vectors were captured to evaluate efficacy. Efficacy appeared to wane 24
hours after treatment in both treated campgrounds (Table 6.9). Adult mosquitoes were very
abundant before treatment. Both products significantly decreased adult mosquito abundance
quickly after treatment with mosquitoes already moving in from surrounding areas within 24
hours after treatment. These results are very similar to a comparable test conducted in August
2016 (see 2016 Operational Review for details).

Table 6.9 ULV Merus compared to Anvil 2017 (July 11-13).
All mosquito species

Collection Average CO; trap catch® Efficacy*
Merus Pre-treat 600.0 (+00.0)
Post-treat 1440 (£78.2) 80%
Post-24 h 613.7 (x101.2) 12%
Untreated Pre-treat 844.5 (£751.5)
control Post-treat 1,024.0 (£514.2)
Post-24 h 977.7 (x274.6)
Anvil Pre-treat 1,495.3 (£858.8) ---
Post-treat 25.3 (15.1) 99%
Post-24 hr 217.7 (x127.2) 87%

“Mulla’s formula incorporates untreated control trap counts to correct for changes in the treated traps that
are not due to the treatment
8Mean (£SE), n=3 CO; traps per campground site per sampling period
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Equipment Evaluations

Helicopter Swath Analysis and Calibration Procedures for Larvicides Technical
Services and field staff conducted five aerial calibration sessions for dry, granular materials
during the 2017 season. These computerized calibrations directly calculate application rates and
swath patterns for each pass so each helicopter’s dispersal characteristics are optimized. Sessions
were held at the municipal airport in Le Sueur, MN and Benson Airport in White Bear Lake,
MN. Staff completed calibrations for eight different operational and experimental control
materials. In total, eight helicopters were calibrated and each helicopter was configured to apply
an average of four different control materials.

In 2017, MMCD’s 24 ft helicopter calibration trailer (mobile workstation) was used to conduct
swath characterizations. The trailer includes two sample weighing stations, an analysis station,
product and equipment storage, aircraft communications, a weather station, and a power
generator. The trailer continues to be modified to improve its efficiency as a workstation. This
trailer can be towed to any location and be set up for operations in a short period of time. This
innovation was demonstrated at the North Central Mosquito Control Association annual meeting
in April, 2017. Three vendors and manufacturers participated in our swath characterization
sessions and MMCD s assisting in product development by testing the aerial application
characteristics of various matrixes used in mosquito control products. In addition, we are
currently assisting the development of a similar mobile aircraft calibration trailer for the
University of Illinois Extension Service.

Malvern Laser: Droplet Analysis of Ground-Based Spray Equipment
In 2015, Technical Services purchased a Malvern Instruments Spraytec
laser diffraction system to evaluate our adult mosquito equipment
(backpacks, handheld, ATV-mounted and truck-mounted sprayers).

Much of the work done in 2017 focused on evaluating backpack sprayers.
MMCD staff worked to modify all models of our gasoline backpacks to
produce droplets in the 150-300 micron range. MMCD purchased two electric Pioneer backpacks
to evaluate a more environmentally friendly unit. The electric backpacks did not produce the
droplet spectrum that the manufacturer stated in their literature. Staff explored various
modifications to these units but did not find an applicable solution for 2017. Staff will continue
to investigate means to utilize renewable energy in our applications and lower emissions in our
equipment.

All District backpacks used for barrier treatments were set up to produce the proper droplet
spectrum and were in compliance with the label requirements.
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ULV Droplet Evaluations Technical Services continued the spray equipment workgroup
to evaluate truck-mounted, UTV-mounted, backpack and handheld ULV generators. Technical
Services and MMCD staff use our 20 ft x 40 ft indoor spray booth to evaluate adulticide
application equipment. Using the Malvern laser, staff continued to improve sampling procedures
and techniques to sample the multiple types of spray equipment. MMCD evaluated the spray
characteristics of all of our ULV equipment and optimized each spray system with its respective
control material. All equipment was set up according to label parameters and approved for use.

Optimizing Efficiencies and Waste Reduction

Evaluation of Transportation Options for Control Materials The District has continued
to move towards more versatile options to transport materials to helicopter landing sites. A
combination of one-ton pickups and flatbed trailers is now being used in most facilities to
transport pallets of Bti to landing sites. The truck-trailer combination has more operational
flexibility and is less expensive than large flatbed trucks. The pickups are used regularly in other
field functions when not involved in helicopter operations.

Flatbed trucks are now being converted to transport more bulk residual materials. Bulk tote use
for pre-hatch larvicides is increasing as the District moves towards more sustainable packaging
options. The truck’s larger weight capacity, equipment storage space, and bed height work well
for the new helicopter loading processes.

Recycling Insecticide Containers MMCD continued to use the Minnesota Department of
Agriculture’s (MDA) insecticide container recycling program. The Ag Container Recycling
Council (ACRC) program focuses on properly disposing of agricultural insecticide waste
containers, thereby protecting the environment from related insecticide contamination of ground
and water.

Field offices collected their empty, triple-rinsed plastic containers at their facility and packaged
them in large plastic bags for recycling. Each facility delivered their empty jugs to the
Rosemount warehouse for pickup by the MDA contractor, Consolidated Container. MMCD
arranged two semi-trailer pickups during the treatment season and staff assisted the contractor
with loading of the recycled packaging materials. MMCD also assisted other small regional users
to properly recycle their insecticide containers in conjunction with these collections. MMCD
staff collected 2,998 jugs for this recycling program. The control materials that use plastic 2.5-
gallon containers are Anvil 2-2 (122 jugs), Zenivex E4 RTU (85 jugs), Bti liquid (823 jugs),
Altosid pellets (1,370 jugs), and other materials (7 jugs). The purchase of a portion of the Altosid
pellets and Bti liquid in bulk totes significantly reduced the number of jugs generated in 2017.

The District purchases Permethrin 57% OS concentrate in returnable drums. The manufacturer
arranged to pick up the empty containers for reuse. In addition, these drums do not have to be
triple-rinsed and thus reduces the District’s overall generation of waste products. MMCD triple-
rinsed and recycled numerous plastic drums and steel containers this past season. These 5- or 55-
gallon drums were brought to a local company to be recycled or refurbished and reused.
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The District purchased mineral oil in 275-gallon bulk containers. Staff was able to reduce the
overall number of 55-gallon drums purchased by 10 drums. These returnable containers do not
have to be triple-rinsed and thus, reduces the District’s overall generation of waste products.

Recycling Insecticide Pallets In 2017, MMCD produced over 667 empty hardwood
pallets used in control material transport. Our warehouse staff worked with our vendors to
arrange for their return to the manufacturer for re-use. In doing so, MMCD reduced the need for
the production of new pallets and helped to maintain lower control material costs for the District.

We are working with Valent BioSciences to explore using the recycled materials of our empty
Bti bags to make plastic pallets. These reusable pallets would eventually replace the need for
wood pallets and be more environmentally sustainable.

Bulk Packaging of Control Materials MMCD continued incorporating reusable packaging
containers into our operations. The focus is to reduce the packaging waste of the various high use
materials. MMCD can produce over 40,000 empty bags in an average year. We would like to
eliminate a significant portion of these insecticide bags that cannot be recycled. Staff is
attempting to keep these bags out of landfills, and instead directing them to garbage burner
facilities where some public benefit of the generated waste can be realized.

The District continues to expand use of refillable totes in the helicopter loading operations.
MMCD is working with three manufacturers to ship bulk larvicides in reusable pallet sized totes.
In 2017, Clarke shipped all of our Natular G30 granules (75,200 Ib) in 47 totes and reduced our
packaging use by 1,880 bags. Central Life Sciences shipped a portion of Altosid pellets (22,000
Ib) in 11 totes and reduced the packaging by 1,000 jugs. Valent BioSciences shipped a portion of
MetaLarv granules (2,000 Ib) in two totes which reduced packaging by 50 bags. Valent also sent
a portion of VectoBac 12-AS liquid (1,528 gallons) in bulk totes and reduced the packaging by
634 jugs. Staff was able to spend less time dealing with waste and the District eliminated 3,564
containers from entering the waste stream. MMCD is attempting to reduce the amount of time
and effort spent handling packaging after the product is used, allowing staff to focus more time
on our primary missions.

Return of Packaging Waste In 2017, Valent BioSciences agreed to take back all of the
waste packaging of their products. Due to the quantity (888,134 Ib) and high bulk density of their
products, Valent packaging is a significant portion of the waste produced annually by the
District. This waste included product bags, pallets, boxes, and stretch wrap. All waste was
packaged on specialized pallets and the manufacturer picked up these pallets periodically at our
facility locations. Valent is working to recycle these multi-layered insecticide bags and thus,
keep them out of landfills. MMCD greatly reduced their waste disposal services and estimates
9,945 Ib was eliminated from our waste stream.

Hazardous Waste Collection In 2017, MMCD worked with the MDA to provide two
regional sites for hazardous waste collection. The MDA provides a day each year that the public
can properly dispose of any small quantity of hazardous waste free of charge. The District’s
Andover and Jordan facilities were used as collection points and MDA staff managed the safe
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handling of these materials. MMCD will continue to support this important public service to
protect the environment.

2018 Plans — Product and Equipment Testing

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 2018, we plan to repeat tests of VectoPrime FG against summer Aedes to evaluate its
effectiveness against fourth instar larvae.

We plan to evaluate effectiveness of ground and aerial Natular G30 treatments completed six
weeks apart as part of our Ae. vexans larval control program to verify effectiveness.

We plan to place emergence cages in rooted and floating cattail sites treated on October 4, 2017
with Natular G (9 Ib/acre) at the beginning of June 2018.

We plan to continue tests of adulticides in different situations emphasizing control of vectors and
effectiveness of barrier treatments.
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Chapter 7

2017 Highlights

7
0.0

Improved web-based
“Mobile Map” and other
tools for data entry and
access to data

Updated public web site
map and site search on to
improve usability

Added rainfall data
storage and display that
can be easily used in data
analysis

Organics separation at the
St. Paul Main Office
contributed to a 45.2%
reduction in trash

Citizen calls decreased
but remained above 10-yr
average

2018 Plans

Add new real-time aerial
treatment tracking display

Expand data tools for
managing aerial treatment
preparation and
monitoring

Rewrite larval data entry
to integrate more easily
with web forms

Expand sustainability
efforts from initiatives to
a sustainability culture

Chapter 7 Supporting Work

Supporting Work

2017 Projects

Data Systems

As MMCD’s custom web-based data system (“Webster”)
matures, we are expanding tools for data access and analysis,
and for maintaining data quality.

All field staff can access Webster through MMCD smart
phones, or through any device connected to the web. Staff use
it daily to track truck mileage, larval and adult inspections and
treatments, and material inventory. We have added
“Reference Documents” so they can have easy access to
safety information on a phone.

In 2017, we improved material inventory tracking processes
and reports, both to help with field work and in preparation
for providing support for a new accounting system. We expect
to continue work on that in 2018.

We have an integrated
“Mobile Map” (Figure 7.1)
that allows field staff to
search for a wetland or
harborage site and get driving
directions, and find helicopter
landing sites, water-holding
structures, and traps. We
added a “Flag Point” tool for
marking locations of eagle’s
nests, bees, new sites, and
other items of interest. Users
can then transfer that info to
our regular desktop GIS
maps.

Serveillance Tpe
Hare

Adovess

Deiying Birec tiomy

We improved Webster’s

“Search” and “Report™ tools
used by full-time staff. This
included easier ways to connect species results with other

Figure 7.1 Mobile Map.
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information used to plan control activities. We also access the database directly using custom
SQL (structured query language) queries and expanded training on their use.

In early 2017 we set up a way to download and store precipitation data from the National
Weather Service - River Forecast Center (NWA-RFC). These 4x4 km grids (Hydrologic Rainfall
Analysis Project, HRAP) are based on both Nexrad radar and ground rain gauge measures. This
10-year data set can be used with our inspection and treatment histories to help analyze past
work, and we continue to work on ways to use this to predict future needs. It also provides a
quick visual reference for events during the year or compared with previous years (Figure 7.2).
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Figure 7.2 Rainfall history from NWS-RFC available to MMCD staff in Webster.

We continued to work with Houston Engineering, Inc. as our main consultant for building the
Webster interface and supporting environment. Most of the data underlying this Annual Report is
collected through Webster. Projects planned for 2018 include working with the helicopter
contractor to implement some form of real-time tracking.

Mapping

Wetland Mapping MMCD’s field staff regularly updates our maps of about 80,000 wet
areas that can serve as mosquito larval habitat. In 2017, we continued to use aerial photos
collected in 2016 by the Metropolitan Council and MnGeo, the state Geospatial Information
Office, and augmented that information with field visits and reference to publicly available
photography. We are working with metro-area county offices to obtain access to more recent
photos as they become available.

We also map locations of stormwater structures such as street catch basins, large culverts or
separators, and pond water level regulators, when these provide larval habitat for species such as
Culex vectors of West Nile virus and for Ae. japonicus. Over 25,900 structures are now mapped,
in addition to 286,000 catch basins.
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Public Web Map  Our public access map on www.mmcd.org was updated to a simpler, more
user-friendly interface (Figure 7.3). This map lets people see wetland inspection and treatment
activity in real time, as well as access history back to 2006. It uses a basemap and geocoder
service from Metropolitan Council and aerial photos from MnGeo. This site is currently the only
public-viewable part of our Webster online data environment developed by Houston Engineering
Inc. Plans for 2018 include expanding the data available and making more of the public web site
data update automatically from Webster.
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Figure 7.3 MMCD public web site map for accessing wetland information.

GIS Community MMCD staff attended meetings regarding National Wetland Inventory
and Great Lakes Restoration Initiative work on wetland inventory and remote sensing, and
continue to participate in MetroGIS.

Climate Trends — Spring Degree Day Study

Spring temperatures described using degree-day (DD) accumulations continue to be a useful
estimator for control activities. The DD model uses daily maximum and minimum air
temperature (MSP airport) to compute a daily average. The difference between the average and
the chosen base temperature of 40 °F (no larval growth per day) gives the ‘heat units’
accumulated each day for that base (DD pase). These are then summed from an assumed start date
of January 1.

SUMDD to_date, base = Z(start_date, to_date) (Tavg —baseT) where Tavg =[(Tmaxt Tmin)/2]

Figure 7.4 shows the cumulative sum of DD 4or from Jan 1 by week of the year (DD value at end
of week), for each year from 1996-2017. Week numbers were based on standard CDC weeks
(week starts on Sunday, week 1 = first week with four or more days, modified so that all dates
after Jan. 1 were in week 1 or higher). The outlined box each year marks the first week with >

Chapter 7 Supporting Work 77


http://www.mmcd.org/

Annual Report to the Technical Advisory Board

200 DD, a number (chosen empirically from these data) approximating when spring Aedes larvae
have sufficiently developed to warrant aerial treatment.

In 2017, the DDaor total went over 200 by the end of week 15 (April 16), a fairly typical date
compared with the last 20 years. However, there was very little snowmelt, so significant spring
Aedes hatch was unlikely until after precipitation events near the end of April and on May 1 (see
Chapter 1). Aerial treatments for spring Aedes (gray boxes) began May 2 and were completed by
May 12.

[} rrst week with CamDD80 > 200 | Aerial Trestments for Soring 199, (mamy or few - rrestment on ComDDS0 > 200 week

Wek ¥ 1993 1994 1395 1396 1397 1398 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 7.4  Cumulative Degree Days (base 40 °F, 4.4 °C) from January 1, MSP Airport.

Aerial treatments are not started until a sufficient number of sites are over threshold, seasonal
inspectors are hired and helicopters calibrated. By holding off on treatment until the first rain, we
try to control both snow-melt spring Aedes and any early floodwater Aedes hatch.

Evaluating Nontarget Risks

Spinosad (Natular) Nontarget Risk Information In recent years, MMCD and TAB
members worked on evaluating nontarget risk for Natular products, which use the biological
control material spinosad (see Appendix C). Natular is registered by the U.S. EPA as a "Reduced
Risk Pesticide™" and is OMRI Listed® (Organic Materials Review Institute). MMCD uses Natular
G30, an extended release (30 day) formulation, as an option for larval control in summer Aedes
sites, as it has both a different mode of action and different manufacturer than Bti or methoprene.
We are also testing Natular G, which has a shorter active period (up to 7 days) and lower cost.
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Studies done under the direction of the TAB by District staff in 2014 and 2015 did not identify
any large-scale nontarget impacts of Natular G on physid snails, sphaeriids (fingernail clams),
and branchipods (fairy shrimp) in spring ephemeral ponds, or on amphipods (scuds) or isopods
in cattail marshes, respectively. Based on the TAB’s recommendations and MMCD’s projected
use plans, no further studies were conducted in 2017.

Previous Larvicide Nontarget Work Earlier publications and reports on Wright County
Long-term Study and other studies on Bti and methoprene done under the direction of the
Scientific Peer Review Panel (SPRP) continue to be available on the MMCD web site, mostly as
PDF files. The address is http://www.mmcd.org/non-target-studies-bti/.

Pollinators and Mosquito Control The status of pollinator populations (e.g. honeybees,
native bees, butterflies, flies, etc.) continues to be a public concern, and MMCD has continued
efforts to minimize negative effects on pollinators, including the rusty patched bumble bee
(Bombus affinis) which was listed by the U.S. Fish and Wildlife Service as an endangered
species under the Endangered Species Act effective March 21, 2017. Our biological controls for
mosquito larvae pose no risk to bees. For controlling adult mosquitoes, the pyrethroids we use as
fog or barrier spray on vegetation, when used according to label, are relatively low risk for bees.
However, knowing where and when bees are active can reduce the chance of exposure and
decrease risk further.

Since 2015, beekeepers who want to be eligible for compensation for losses due to pesticide
exposure must register their hives through “beeCheck”, a FieldWatch system
(https://www.mda.state.mn.us/beekillcompensation). The hive locations can be seen on Drift
Watch (mn.driftwatch.org/map) or by logging in as a FieldWatch registered applicator. We have
been transferring these hive locations into our internal database/mapping system, and are
continuing to explore methods to keep hive information up-to-date and easy to access for field
staff, given that hives may be moved frequently for different forage conditions.

Permits and Treatment Plans

National Pollutant Discharge Elimination System Permit A Clean Water Act - National
Pollutant Discharge Elimination System (NPDES) permit is required for most applications of
mosquito control insecticides to water, and MPCA procedures for Pesticide NPDES Permits are
described at http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-permits-
and-forms/pesticide-npdes-permit/pesticide-npdes-permit-program.html. The checklist for
mosquito control permits is given at http://www.pca.state.mn.us/index.php/view-
document.html?gid=15671

MMCD’s Pesticide Discharge Management Plan (PDMP) describes contact people, target pests
and data sources, thresholds and management, and steps to be taken to respond to various types
of incidents. This plan has been renewed annually since 2012, along with submitting our Notice
of Intent and fees every 5 years (most recently in 2016).

Comprehensive treatment listings have been prepared for the MPCA in fulfillment of the permit
requirements and submitted annually. The listings included site-specific treatment history and a
geospatial file of treatment locations. This is the same information that MMCD makes available
for public view on MMCD’s web site.
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U.S. Fish & Wildlife Service — Mosquitoes and Refuges MMCD works with the U.S.
Fish & Wildlife Service (FWS) regarding mosquito surveillance on and near FWS lands within
the District. If rainfall, river levels, or other nearby surveillance indicates a need for sampling,
work in the Minnesota Valley National Wildlife Refuge (MVNWR) is conducted following the
stipulations of a Special Use Permit updated annually by the Refuge Manager. “Emergency
Response Procedures” and “Pesticide Use Proposals” for the larvicide Bacillus sphaericus
(VectoLex) and the adulticide sumithrin (Anvil) prepared in 2009 by FWS staff allow treatment
of disease vectors if “a mosquito-borne disease human health emergency exists in vicinity of the
Refuge” (agreed on by MDH, FWS, and MMCD) and such treatment “is found to be
appropriate”.

On May 5, 2017 MMCD requested permission to survey wetlands within the Soberg Waterfowl
Production Area (WPA). The request was granted later that day. On May 11, MMCD staff
surveyed ten wetlands within the Soberg WPA. Mosquito larvae were found in seven wetlands
and collected from six of the sites. The species collected included Ae. vexans, Ae. sticticus, and
Cs. inornata. The Minnesota River remained within its banks inside the MVNWR during the
entire mosquito season. Due to heavy demands on staff time throughout the mosquito season and
low populations of vector mosquitoes in the area, MMCD did not request permission to survey
wetlands in MVNWR for mosquito larvae in 2017.

Adult mosquito surveillance indicated initial emergence of the Ae. vexans population occurred
shortly before the May 16 sampling date. Aedes vexans collections were highest in June and
early July. For the eight CO- traps near the MVNWR collections of Ae. vexans were greatest
within one mile of the refuge.

Collections of Cx. pipiens and/or Cx. restuans were relatively low (avg. 3.5 or less per trap night)
at locations near MVNWR in 2017. Culex pipiens and Cx. restuans serve as the enzootic or
maintenance vectors of West Nile virus (WNV). Birds that move between the refuge and the
surrounding area can be infected with WNV on or off the refuge then carry the virus to other
areas and subsequently infect other mosquitoes on or near the refuge.

Culex tarsalis collections were generally low (avg. 1.4 or less per trap night) for most of the
season near MVNWR at all but one location. Trap H291 in Eden Prairie collected moderate
numbers of Cx. tarsalis over a three-week period in June and July (11 to 27 per trap night).

Mosquitoes collected from traps near MVNWR were tested for WNV from the beginning of June

through the end of September. There were two WNV positive samples from the area in 2017
from trap locations DSR2 in Burnsville on June 6 and DSR7 in Eagan on July 6.
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Public Communication

Notification of Control 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 hear the latest information on scheduled treatments. Aerial
larvicide treatment schedules are also posted on the web site and on the “Bite Line” as they
become available. Information on how to access daily treatment information is regularly posted
on Facebook and Twitter.

Calls Requesting Service The most frequent type of call from the public continues to be
requests for larval or adult mosquito treatment. In 2017, the number of these calls peaked in mid-
June, concurrent with a surge in mosquito abundance fairly early in the season. Calls and
mosquito abundance both dropped off dramatically in mid-July and stayed low through Labor
Day weekend (Figure 7.5).
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Figure 7.5  Calls requesting service, and sweep net counts, by week, 2017.

Requests specifically asking for adult mosquito treatment decreased in 2017 compared to 2016 to
more typical levels (Table 7.1). Calls requesting site checks for larval mosquitoes remained high
in 2017. Although mosquito-borne Zika virus transmission does not occur in Minnesota, the
specter of Zika virus and its associated effects continued in mosquito-related news nationally and
to some extent, locally, and helped raise public awareness of mosquito issues.

The total calls for request or confirmation of limited or no treatment appears higher than in

earlier years because since 2014 we have used this part of our Call System to record all bee hive
locations we become aware of through Driftwatch or independent reports.
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Table 7.1 Yearly citizen call totals (including e-mails) by service request type, 2007-2017.

Number of calls by year

Service request 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Check a larval site 393 220 197 164 626 539 609 1,068 447 886 1,158
Request adult

treatment 867 1,375 594 1,384 1,291 1,413 1,825 2,454 1,633 2,499 1,169
Public event,

request treatment 60 109 250 78 68 61 70 93 91 106 102
Request tire

removal 208 257 253 335 316 419 351 434 371 378 366
Request or

confirm limited or

no treatment 49 66 61 55 56 54 a151  b150 147 163 130
Total calls

2 Historic restriction “calls” moved into new system
b Bee hive locations added into call system to track restrictions

Curriculum in Schools Main Office and regional facility staff made presentations to 4,830
students in 47 schools during 2017. MMCD continued to deliver “Mosquito Mania,” a three-day
curriculum for upper elementary and middle school students. This curriculum was introduced to
metro-area schools during the 2005-2006 school-year. “Mosquito Mania” builds on MMCD’s
relationship with schools by offering a standards-based approach to the subject of mosquitoes
and their relationship to the environment. We continue to monitor changes in middle-school
learning standards and make the adjustments necessary to keep the curriculum relevant and
useful. Nearly one quarter of students reached by MMCD’s school presentations visited learning
stations set up as part of multi-school field days where a variety of public agencies gave short,
science-based presentations throughout the day.

Social Media As part of an ongoing effort to notify residents when and where treatment is
to take place, MMCD continues to build a presence on Facebook and Twitter. Anyone can sign
up to receive MMCD tweets (@metromosquito). People can also “friend” Metropolitan
Mosquito Control District on Facebook. MMCD currently has 420 Twitter followers, up from
360 Twitter followers at the end of 2016, and 685 “Total Page Likes” on Facebook, up from 594
in 2016.

MMCD currently uses the service “GovDelivery” to give advance notification to District
residents of adult mosquito treatments. In 2017, GovDelivery managed MMCD’s direct
treatment notification email lists. MMCD also works with GovDelivery to make efficient use of
social media to reach people who are interested in finding out more about District treatment
activities. GovDelivery is also used to distribute press releases and make announcements about
job openings. Our GovDelivery subscriptions continue to experience robust growth. 2017 ended
with 4,879 distinct subscribers to our GovDelivery email lists. This is up from 4,129 in 2016,
3,177 in 2015, and 2,503 in 2014.
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Sustainability Initiative

In 2013, MMCD’s Sustainability Steering group was assembled to set up a framework for
incorporating sustainability principles into the organization. Since then the group evolved into a
standing team and workgroups have implemented many new measures to enhance sustainability
initiatives in the areas described below.

In 2017, we also felt that we needed to go farther. Sustainability is larger than saving energy or
recycling. Sustainability really becomes a way of life, a way of doing business, a way of
delivering services to our community to keep it healthy in the long term. The group explored
growing from sustainability initiatives to a sustainability culture, and for 2018 is planning ways
to harness/engage employee passion, and focus on the District vision to be the best mosquito
control District in the world including long-term sustainable operations.

Reduce Energy Usage In 2017, we conducted a small-scale study to estimate desktop
computer use patterns and potential savings from shutting down vs. sleep mode when not in use.
We found that using a full shut-down vs. sleep mode dropped power consumption per week by
about half (a savings of 4.6 kilowatt hours per week for two-monitor computers). We will be
looking at estimates for other models and possibilities for District-wide savings.

We continue to review our vehicle fleet and ways to minimize fuel usage while maximizing
work done per mile driven. We had planned to update our fleet with more small trucks but found
limited availability within our budget limitations. In 2018, we plan to look at how we can use
other vehicle models, and options beyond the MN State Contract. We are also continuing to use
teleconferencing for meetings or webinars for training when possible.

Reduce Waste We worked to reduce our waste stream through more effective recycling
practices, through increasing organics composting, and by adopting reusable bulk control
material containers. Organics separation at the St. Paul Main Office contributed to a 45.2%
reduction in trash between 2016 and 2017. One of our insecticide manufacturers agreed to collect
empty control material bags and is working with a recycler to develop a method to reuse the raw
materials. We returned over 42,000 bags which saved about 19,320 pounds of trash from
entering our waste stream.

Renewable Energy We continued to explore renewable energy such as solar and wind
generation to determine when and how such sources could provide cost-effective replacements
for current fossil fuel derived energy. In 2017, we reviewed projects such as community solar
gardens that could be an option for MMCD.

Social Responsibility and Wellness This area includes how we give back to and take care
of our community. In 2017, we held our 4" annual shoe drive, donated record amounts to our
summer food shelf drive, and continued other donation programs. Two facilities updated their
landscaping with major prairie plantings. Plans for 2018 include expanding vegetable gardens,
and looking for new ways to enhance the health and wellbeing of our employees.
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Professional Association Support

American Mosquito Control Association MMCD staff members continued to provide

support for the national association, most notably Diann Crane’s editorial assistance with the
AMCA Annual Meeting Program.

North American Black Fly Association John Walz served as President and Program
Chair for this group again in 2017 and Carey LaMere maintains the association’s web site,
http://www.nabfa-blackfly.org.

North Central Mosquito Control Association Mark Smith and Sandy Brogren serve on
the Board of Directors of this regional association focused on education, communication, and
promoting interaction between various regional organizations and individuals in Minnesota,
North Dakota, South Dakota, Wisconsin, lowa, and the Central Provinces of Canada. MMCD
hosted the 2017 meeting at Bunker Hills Regional Park, Andover, MN, which included speakers
from throughout the region. The meeting qualified attendees for pesticide applicator re-
certification for MN and ND. The 2018 meeting is planned for Winnipeg. Visit their website to
learn more http://north-central-mosquito.org/WPSite/.

Scientific Presentations, Posters, and Publications

MMCD staff attends a variety of scientific meetings throughout the year. Following is a list of
papers and posters presented during 2017 and talks that are planned in 2018. In 2017, there were
no publications that had MMCD staff as authors or co-authors.

2017 Presentations & Posters

Johnson, K. 2017. Strategies for surveillance and control of Culiseta melanura and secondary
vectors of eastern equine encephalitis by the Metropolitan Mosquito Control District.
Presentation: American Mosquito Control Association Meeting in San Diego, CA.

Grant, S. 2017. MMCD Black Fly Control Program update. Presentation: North American Black
Fly Association Meeting in Harrisburg, PA.

Manweiler, S. 2017. Informing the public: How MADs are prepared to protect them from new
and unknown vector-borne threats like Zika. Presentation: Michigan Mosquito Control
Association Annual Meeting in Port Huron, MI.

Manweiler, S. 2017. WNV vector control in catch basins in Minnesota. Presentation: American
Mosquito Control Association Meeting in San Diego, CA.

Read, N. 2017. Deluge, display, decision: automating rain data. Minnesota GIS/LIS Consortium
Annual Meeting in Bemidji, MN.

Smith, M. 2017. Incorporating bulk larvicide containers to improve the efficiency of mosquito
control operations. Presentation: American Mosquito Control Association Meeting in San
Diego, CA.

Smith, M. 2017. Partners in sustainability. Presentation: North Central Mosquito Control
Association in Andover, MN.
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Soukup, A. 2017. Aerial perimeter treatments. Presentation: American Mosquito Control
Association Meeting in San Diego, CA.

2018 Presentations & Posters
Johnson, K. 2018. Efficacy trials of Sumilarv 0.5G in St. Paul, Minnesota catch basins.
Presentation: Michigan Mosquito Control Association Annual Meeting in Lansing, MI.

Manweiler, S. 2018. Controlling Coquillettidia perturbans in rooted and floating cattail sites
with VectoLex FG. Presentation: Michigan Mosquito Control Association Annual Meeting in
Lansing, M.

Smith, M. 2018. Capturing innovative ideas — How the Metropolitan Mosquito Control District is
striving to improve. Presentation: American Mosquito Control Association Meeting in Kansas
City, MO.
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APPENDIX A Mosquito and Black Fly Biology and Species List
Mosquito Biology

There are 51 species of mosquitoes in Minnesota. Forty-five species occur within the District.
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 (spring Aedes), summer floodwater species (summer Aedes), the cattail
mosquito, permanent water species, and invasive or rare species.

Disease Vectors

Aedes triseriatus Also known as the eastern treehole mosquito, Ae. triseriatus, is the vector
of La Crosse encephalitis (LAC). Natural oviposition sites are tree holes; however, adult females
will also oviposit in water-holding containers, especially discarded tires. Adults are found in
wooded or shaded areas and stay within % to ¥ miles from where they emerged. They are not
aggressive biters and are not attracted to light. Vacuum aspirators are best for collecting this
species.

Aedes albopictus This invasive species is called the Asian tiger mosquito. It oviposits in
tree holes and containers. This mosquito is a very efficient vector of several diseases, including
LAC. Aedes albopictus has been found in Minnesota, but it is not known to overwinter here. It
was brought into the country in recycled tires from Asia and is established in areas as far north as
Chicago. An individual female will lay her eggs a few at a time in several containers, which may
contribute to rapid local spread. This mosquito has transmitted dengue fever in southern areas of
the United States. Females feed predominantly on mammals but will also feed on birds.

Aedes japonicus This non-native species was first detected in Minnesota in 2007. By 2008,
they were established in the District and southeast Minnesota. Larvae are found in a wide variety
of natural and artificial habitats (containers), including rock holes and used tires. Preferred sites
usually are shaded and contain organic-rich water. Eggs are resistant to desiccation and can
survive several weeks or months under dry conditions. Overwintering is in the egg stage. Wild-
caught specimens have tested positive for the LAC (Harris, C., et al, 2015. Emerging Infectious
Diseases 21:4), thus, it is another potential vector of LAC in Minnesota.

Culex tarsalis Culex tarsalis is the vector of western equine encephalitis (WEE) and a
vector of West Nile virus (WNV). In late summer, egg laying spreads to temporary pools and
water-holding containers, and feeding shifts from birds to horses or humans. MMCD monitors
this species using New Jersey light traps and CO traps.

Other Culex Three additional species of Culex (Cx. pipiens, Cx. restuans, and

Cx. salinarius) are vectors of WNV. All three use permanent and semi-permanent sites for larval
habitat, and Cx. pipiens and Cx. restuans use storm sewers and catch basins as well. These three
Culex vector species plus Cx. tarsalis are referred to as the Culex4. MMCD uses gravid traps to
monitor Cx. pipiens and Cx. restuans.
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Culex erraticus Culex erraticus, normally a southern mosquito, has been increasing in our
area over the past decade. In 2012 (a very warm spring and summer period), there were very
high levels of adult Cx. erraticus in the District, and larvae were found for the first time since
1961 in permanent water sites with no emergent vegetation and edges with willow. Culex
erraticus is a potential vector of eastern equine encephalitis (EEE).

Culiseta melanura Culiseta melanura is the enzootic vector of EEE. Its preferred larval
habitat is spruce tamarack bogs, and adults do not fly far from these locations. A sampling
strategy developed for both larvae and adults targets habitat in northeastern areas of the District,
primarily in Anoka and Washington counties. Several CO> trap locations are specific for
obtaining Cs. melanura; adult females collected from those sites are then tested for EEE.

Floodwater Mosquitoes

Spring Aedes Spring Aedes mosquito (15 species in the District) eggs inundated with
snowmelt runoff hatch from March through May; they are the earliest mosquitoes to hatch in the
spring. Larvae develop in woodland pools, bogs, and marshes that are flooded with snowmelt
water. There is only one generation per year and overwintering is in the egg stage. Adult females
live throughout the summer, can take up to four blood meals, and lay multiple egg batches.
These mosquitoes stay near their oviposition sites, so localized hot spots of biting can occur both
day and night. Our most common spring species are Ae. abserratus, Ae. punctor, Ae. excrucians,
and Ae. stimulans. Adults are not attracted to light, so human- (sweep net) or CO,-baited
trapping is recommended.

Summer Floodwater Aedes Eggs of summer floodwater Aedes (5 species) can hatch
beginning in late April and early May. These mosquitoes lay their eggs at the margins of grassy
depressions, marshes, and along river flood plains; floodwater from heavy rains (greater than one
inch) stimulate the eggs to hatch. Overwintering is in the egg stage. Adult females live about
three weeks and can lay multiple batches of eggs, which can hatch during the current summer
after flooding, resulting in multiple generations per year. Most species can fly great distances and
are highly attracted to light. Peak biting activity is as at dusk. The floodwater mosquito,

Ae. vexans, is our most numerous pest. Other common summer species are Ae. canadensis, Ae.
cinereus, Ae. sticticus, and Ae. trivittatus. New Jersey light traps, CO»-baited traps, and human-
baited sweep net collections are effective methods for adult surveillance of these species.

Psorophora Species Larvae of this genus develop in floodwater areas, are human-biting,
and are not known to vector any disease. Four species occur in the District: Psorophora ciliata,
Ps. columbiae, Ps. ferox, and Ps. horrida. Although considered rare or uncommon, they have
been detected more frequently since the mid-2000s. The adult P. ciliata is the largest mosquito
found in the District, and its larvae are predacious and even cannibalistic, feeding on other
mosquito larvae.

Cattail Mosquito
Coquillettidia perturbans This summer species is called the “cattail mosquito” because it

uses cattail marshes for larval habitat. Eggs are laid in rafts on the surface of the water and will
hatch in the same season. Larvae of this unique mosquito obtain oxygen by attaching its
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specialized siphon to the roots of cattails and other aquatic plants; early instar larvae overwinter
this way. There is only a single generation per year, and adults begin to emerge in late June and
peak around the first week of July. They are very aggressive biters, even indoors, and can
disperse up to five miles from their larval habitat. Peak biting activity is at dusk and dawn. Adult
surveillance is best achieved with CO- traps and sweep net samples.

Permanent Water Species

Other mosquito species not previously mentioned develop in permanent and semi-permanent
sites. These mosquitoes comprise the remaining Anopheles, Culex, and Culiseta species. These
mosquitoes are multi-brooded and lay their eggs in rafts on the surface of the water. Adults
prefer to feed on birds or livestock but will bite humans. They overwinter in places like caves,
hollow logs, stumps or buildings.

Black Fly Biology

Life Cycle Females lay eggs directly onto the water or on leaves of aquatic plants and
objects in rivers, streams, and other running water. Once they hatch, the larvae attach themselves
to stones, grass, branches, leaves, and other objects submerged under the water. In Minnesota,
black flies develop in large rivers (e.g. Mississippi, Minnesota, Crow, and Rum) as well as small
streams. Most larval black flies develop under water for ten days to several weeks depending on
water temperature. Larvae eat by filtering food from the running water with specially adapted
mouthparts that resemble grass rakes. They grow to about 1/4 inch when fully developed; after
about a week as pupae, they emerge as adults riding a bubble of air to the surface.

Female black flies generally ambush their victims from tree-top perches near the edge of an open
area and are active during the day; peak activity is in the morning and early evening. Females
live from one to three weeks, depending on species and weather conditions. They survive best in
cool, wet weather. Studies done by MMCD show that the majority of black flies in the region lay
only one egg batch.

Targeted Species (taken from Adler, P. et al, 2004)

Simulium venustum develops in smaller streams. It has one generation in the spring (April
through early June), and is univoltine (one egg batch per year). Eggs overwinter and larvae begin
hatching in April. Females can travel an average of 5.5-8 miles (maximum=22 miles) from their
natal waterways. Simulium venustum is one of the most common black flies and probably one of
the major biting pests of humans in North America.

Simulium johannseni develops primarily in the Crow and South Fork Crow rivers. It has one
generation in the spring (April through May). Larvae develop in large, turbid, meandering
streams and rivers with beds of sand and silt. Female adults feed on both birds and mammals.

Simulium meridionale develops in the Minnesota, Crow, and South Fork Crow rivers and is
multivoltine with three to six generations (May- July). Adult females feed on both birds and
mammals. Females can travel at least 18 miles from their natal sites and have been collected at
heights up to 4,900 ft above sea level (0.932 miles).
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Simulium luggeri develops primarily in the Mississippi and Rum rivers and has five to six
generations a year. Eggs overwinter with larvae and pupae present from May to October. Host-
seeking females can travel at least 26 miles from their natal waters and perhaps more than 185
miles with the aid of favorable winds. Hosts include humans, dogs, horses, pigs, elk, cattle,
sheep, and probably moose.

Reference Cited

Adler, Peter H., Douglas C. Currie, and D. Monty Wood. 2004. The Black Flies (Simuliidae) of
North America. Cornell University Press.
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Species Code and Significance/Occurrence of the Mosquitoes and Black Flies in MMCD

Significance/

Significance/

Code Genus species Occurrence Code Genus species Occurrence
Mosquitoes
1. Aedes abserratus common, spring 27. Anopheles barberi rare, tree hole
2. atropalpus rare, summer 28. earlei rare
3. aurifer rare, spring 29. punctipennis common
4, euedes rare, spring 30. quadrimaculatus common
5. campestris rare, spring 31 walkeri common
6. canadensis common, spring 311. An. unidentifiable
7. cinereus common, spring-summer
8. communis rare, spring 32. Culex erraticus rare
9. diantaeus rare, spring 33. pipiens common
10. dorsalis common, spring-summer 34, restuans common
11. excrucians common, spring 35. salinarius uncommon
12, fitchii common, spring 36. tarsalis common
13. flavescens uncommon, spring 37. territans common
14, implicatus uncommon, spring 371. Cx. unidentifiable
15. intrudens rare, spring 372. Cx. pipiens/restuans common
16. nigromaculis  uncommon, summer
17. pionips rare, spring 38. Culiseta inornata common
18. punctor common, spring 39. melanura uncommon, local
19. riparius common, spring 40. minnesotae common
20. spencerii uncommon, spring 41. morsitans uncommon
21. sticticus common, spring-summer 411. Cs. unidentifiable
22. stimulans common, spring 42. Coquillettidia perturbans common
23. provocans common, early spring 43. Orthopodomyia signifera rare
24, triseriatus common, summer, LAC vector 44. Psorophora ciliata rare
25. trivittatus common, summer 45, columbiae rare
26. vexans common, #1 summer species 46. ferox uncommon
50. hendersoni uncommon, summer 47, horrida uncommon
51. albopictus rare, exotic, Asian tiger mosquito  471. Ps. unidentifiable
52. japonicus summer, Asian rock pool mosg.
53. cataphylla* 48. Uranotaenia sapphirina common, summer
118. abserratus/punctor inseparable when rubbed 49. Wyeomyia smithii rare

261. Ae. unidentifiable
262. Spring Aedes

491. Males
501. Unidentifiable

264. Summer Aedes

Black Flies

91. Simulium luggeri treated, summer 96. Other Simuliidae

92. meridionale treated, summer 97. Unidentifiable Simuliidae
93. johannseni treated, spring

94, vittatum non-treated, summer

95. venustum treated, spring

* Two Aedes cataphylla larvae were collected in April, 2008 in Minnetonka, MN
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Genus Abbreviations for mosquitoes

Orthopodomyia=0Or.

Anopheles=An.
Culex=Cx.
Culiseta=Cs.
Coquillettidia=Ca.

Psorophora=Ps.
Uranotaenia=Ur.
Wyeomyia=Wy.
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APPENDIX B Average Number of Common Mosquitoes Collected per Night in Four
Long-term NJ Light Trap Locations and Average Yearly Rainfall, 1965-
2017. Trap 1, Trap 9, Trap 13, and Trap 16 have run yearly since 1965.
Trap 1 was discontinued in 2015.

Spring Aedes Aedes Aedes Aedes Culex Cq. All Avg.
Year Aedes cinereus sticticus trivittatus vexans  tarsalis perturbans species  Rainfall

1965 0.10 0.22 0.06 0.01 107.54 8.76 1.28 135.69 27.97
1966 0.16 0.06 0.00 0.01 17.26 0.45 1.99 2272 1441
1967 0.31 0.27 0.25 0.03 85.44 0.96 4.93 95.5 15.60
1968 0.21 0.71 0.04 0.19 250.29 2.62 3.52 273.20 22.62
1969 0.15 0.23 0.01 0.03 20.39 0.57 3.57 30.12 9.75
1970 0.20 0.57 0.03 0.33 156.45 0.97 3.07 179.71 17.55
1971 0.87 0.42 0.12 0.11 90.45 0.50 2.25 104.65 17.82
1972 1.05 1.79 0.19 0.07 343.99 0.47 14.45 371.16 18.06
1973 0.97 0.68 0.03 0.04 150.19 0.57 22.69 189.19 17.95
1974 0.37 0.36 0.10 0.03 29.88 0.26 5.62 38.75  14.32
1975 0.28 0.63 0.44 0.17 40.10 6.94 4.93 60.64 21.47
1976 0.24 0.04 0.01 0.00 1.69 0.25 4.24 9.34 0.48
1977 0.14 0.07 0.00 0.02 21.75 5.98 7.42 34.07 20.90
1978 0.84 0.77 0.17 0.11 72.41 412 0.75 97.20 24.93
1979 0.29 0.21 0.03 0.48 27.60 0.29 2.12 35.44 19.98
1980 0.03 0.19 0.05 0.79 74.94 0.93 16.88 96.78 19.92
1981 0.05 0.14 0.13 0.69 76.93 1.50 4.45 87.60 19.08
1982 0.10 0.08 0.02 0.03 19.95 0.23 3.16 2591 15.59
1983 0.15 0.08 0.02 0.04 45.01 0.67 3.44 53.39 20.31
1984 0.08 0.09 0.15 0.36 74.68 297 22.60 110.26 21.45
1985 0.07 0.00 0.02 0.01 21.02 0.33 4.96 28.72 20.73
1986 0.35 0.22 0.11 0.04 30.80 1.55 2.42 40.76 23.39
1987 0.00 0.09 0.01 0.17 29.91 1.18 1.52 37.43 19.48
1988 0.01 0.09 0.00 0.00 12.02 0.84 0.18 1531 1231
1989 0.05 0.35 0.01 0.26 13.13 1.60 0.17 21.99 16.64
1990 0.30 3.39 0.22 0.08  119.52 4.97 0.08 14769  23.95
1991 0.11 0.56 0.15 0.26 82.99 1.17 0.45 101.33 26.88
1992 0.04 0.04 0.03 0.13 50.30 0.62 16.31 74.56 19.10
1993 0.03 0.24 0.10 1.15 50.09 0.96 10.90 72.19 27.84
1994 0.02 0.14 0.03 0.08 23.01 0.05 15.19 40.92 17.72
1995 0.04 0.28 0.02 0.29 63.16 0.42 6.79 77.71 21.00
1996 0.12 0.10 0.01 0.04 14.28 0.05 12.06 28.81 13.27
1997 0.09 0.64 0.14 0.63 39.06 0.14 2.03 45.35 21.33
1998 0.03 0.14 0.16 1.23 78.42 0.10 6.13 91.29 19.43
1999 0.01 0.28 0.09 0.11 28.24 0.06 1.74 33.03 22.41
2000 0.01 0.07 0.00 0.22 24.09 0.15 1.36 2950  17.79
2001 0.05 0.41 0.32 0.10 20.97 0.27 1.01 26.26 17.73
2002 0.05 0.22 0.07 2.53 57.87 0.35 0.75 65.82  29.13
2003 0.04 0.15 0.43 2.00 33.80 0.13 1.59 4051  16.79
2004 0.02 0.33 0.22 0.63 24.94 0.16 0.99 28.91 21.65
2005 0.05 0.11 0.17 0.42 22.27 0.17 0.57 25.82 22.82
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Spring Aedes Aedes Aedes Aedes Culex Cq. All Avg.
Year Aedes cinereus sticticus ftrivittatus vexans tarsalis perturbans species  Rainfall

2006 0.05 0.08 0.14 0.01 6.73 0.08 1.85 10.04  18.65
2007 0.22 0.27 0.01 0.01 8.64 0.26 0.94 1320 17.83
2008 0.38 0.32 0.17 0.01 8.17 0.10 2.01 1293 1415
2009 0.10 0.07 0.00 0.02 3.48 0.04 0.23 485  13.89
2010 0.07 0.08 0.06 0.17 16.18 0.23 0.36 26.13  24.66
2011 0.10 0.07 011 0.78 33.40 0.07 5.76 4736  20.61
2012 0.04 0.03 0.15 0.21 21.10 0.04 4.01 3039 1753
2013 0.37 0.49 0.15 0.81 26.95 0.12 1.80 35.08  17.77
2014 0.12 0.32 0.19 0.44 3242 0.20 2.18 4172 23.60
2015* 0.02 0.26 0.01 0.46 27.73 0.06 3.77 36.00  24.02
2016 0.01 0.03 0.01 1.65 24.53 0.06 4.80 3344 3061
2017 0.01 0.08 0.09 0.17 25.71 0.05 9.62 3785  22.27

*Trap 1 discontinued in 2015 due to operator retirement; averages after 2014 are from three traps used since 1965: Trap 9, Trap

13, and Trap 16.
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APPENDIX C  Description of Control Materials Used by MMCD in 2017

The following is an explanation of the control materials currently used by MMCD. The specific
names of products used in 2017 are given. The generic products will not change in 2018,
although the specific formulator may change.

Insect Growth Regulators

Methoprene 150-day briquets Central Life Sciences
Altosid® XR Extended Residual Briquet EPA # 2724-421

Altosid briquets are typically applied to mosquito oviposition sites that 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 that may flood and then dry up are treated completely. Sites that are
somewhat permanent are treated with briquets to the perimeter of the site in the grassy areas.
Pockety ground sites (i.e., sites without a dish type bottom) may not be treated with briquets due
to spotty control achieved in the uneven drawdown of the site. Coquillettidia perturbans 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.

Methoprene pellets Central Life Sciences
Altosid® Pellets EPA# 2724-448

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 Ib per acre for Aedes control
and 4-5 Ib per acre for Cqg. perturbans control. Applications will also be done by helicopter in
sites that are greater than three acres in size at the same rate as ground sites, primarily for

Cq. perturbans control.

Methoprene granules Valent Biosciences
MetaLarv® S-PT EPA# 73049-475

MetalLarv S-PT consists of methoprene formulated in a sand-sized granule designed to provide
up to 28 days control. Applications for control of Cq. perturbans and Aedes mosquitoes are
being evaluated at 3 and 4 Ib per acre.

Bacterial Larvicides

Bacillus thuringiensis israelensis (Bti) corn cob Valent Biosciences
VectoBac® G EPA#73049-10

VectoBac corn cob may be applied in all types of larval habitat. The material is most effective
during the first three instars of the larval life cycle. Typical applications are by helicopter in sites
that are greater than three acres in size at a rate of 5-10 Ib per acre. In sites less than three acres,
the material is applied to pockety sites with cyclone seeders or power backpacks.

Bacillus thuringiensis israelensis (Bti) liquid Valent Biosciences
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VectoBac® 12AS EPA# 73049-38

VectoBac liquid is applied directly to small streams and large rivers to control black fly larvae.
Treatments are done 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 MNnDNR.
The material is applied at pre-determined sites, usually at bridge crossings applied from the
bridge, or by boat.

Bacillus sphaericus (Bs) Valent BioSciences
VectoLex® CG EPA# 73049-20

VectoLex CG may be applied in all types of larval Culex habitat. The material is most effective
during the first three instars of the larval life cycle. Typical applications are by helicopter in sites
that are greater than three acres in size at a rate of 8 Ib per acre. In sites less than three acres,
VectoLex is applied to pockety sites with cyclone seeders or power back packs at rates of 8 Ib
per acre. This material may also be applied to cattail sites to control Cq. perturbans. A rate of 15
Ib per acre is applied both aerially and by ground to cattail sites in early to mid-September to
reduce emergence the following June-July.

Bacillus thuringiensis israelensis (Bti) & methoprene granules Valent BioSciences
VectoPrime® FG EPA# 73049-501

VectoPrime is a new corncob formulation containing methoprene and Bti. VVectoPrime corn cob
may be applied in all types of larval habitat. The duplex material controls existing larvae with Bii
and has a seven-day residual control duration with methoprene. This residual control activity
allows staff to work in other areas if additional rains immediately reflooded the site. Another
possible advantage is that it may be effective to control late fourth instar larvae. These larvae
slow their feeding activity as they get ready to pupate and therefore are less susceptible to Bti.
According to the manufacturer, the reintroduction of juvenile hormone stimulates new feeding
activity in later fourth instars causing them to ingest more Bti. Additionally, the methoprene can
disrupt metamorphosis and thereby kill mosquito pupae. This material can be applied at 4 Ib per
acre (0.2428 Ib/acre Bti and 0.0040 Ib/acre methoprene). In evaluations, the material is applied to
pockety sites with cyclone seeders or power backpacks.

Natular® (spinosad) Clarke
Natular® G30 EPA# 8329-83

Natular is a new formulation of spinosad, a biological toxin extracted from the soil bacterium
Saccharopolyspora spinosa, that was developed for larval mosquito control. Spinosad has been
used by organic growers for over 10 years. Natular G30 is formulated as long release granules
and can be applied to dry or wet sites.
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Natular® (spinosad) Clarke
Natular® G EPA# 8329-80

Natular is a new formulation of spinosad, a biological toxin extracted from the soil bacterium
Saccharopolyspora spinosa, that was developed for larval mosquito control. Spinosad has been
used by organic growers for over 10 years. Natular G is formulated on corn cob as a short release
granule designed for application (3.5 — 9 Ib/acre) to wet sites.

Pyrethrin Adulticides

Natural Pyrethrin Clarke
Merus™ 2.0 Mosquito Adulticide EPA# 8329-94

Merus is the first and only adulticide listed with the Organic Materials Review Institute (OMRI),
for wide-area mosquito control in and around organic gardens and farms and meets the USDA’s
Natural Organic Program (NOP) standards for use on organic crops. Its active ingredient,
pyrethrin, is a botanical insecticide. The product contains no chemical synergist. It is OMRI and
NORP listed for use in environmentally sensitive areas.

Merus is used by the District to treat adult mosquitoes in known areas of concentration or
nuisance where crop restrictions (organic growers) prevent treatments with resmethrin or
sumithrin. Merus is applied from truck or all-terrain-vehicle mounted ULV machines that
produce a fog that contacts mosquitoes when they are flying. Fogging may also be done with
hand-held cold fog machines that enable applications in smaller areas than can be reached by
truck. Cold fogging is done either in the early morning or at dusk when mosquitoes become more
active. Merus is applied at a rate of 1.5 oz per acre (0.0048 Ib Al per acre). Merus is a non-
restricted use compound.

Natural Pyrethrin MGK, McLaughlin Gormley King
Pyrocide® Mosquito Adulticiding Concentrate 7369 EPA#1021-1569

Pyrocide is used by the District to treat adult mosquitoes in known areas of concentration or
nuisance where crop restrictions prevent treatments with resmethrin or sumithrin. Pyrocide is
applied from truck or all-terrain-vehicle mounted ULV machines that produce a fog that contacts
mosquitoes when they are flying. Fogging may also be done with hand-held cold fog machines
that 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. Pyrocide is applied
at a rate of 1.5 oz of mixed material per acre (0.00217 Ib Al per acre). Pyrocide is a non-
restricted use compound.

Pyrethroid Adulticides

Esfenvalerate and Prallethrin MGK, McLaughlin Gormley King
Onslaught® FastCap Microencapsulated Insecticide EPA# 1021-1815

Onslaught (esfenvalerate, prallethrin, and the synergist PBO) is used by the District to treat adult
mosquitoes in known daytime resting or harborage areas. Onslaught, a non-restricted use
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compound, is diluted with water (1:50) and applied to wooded areas with a power backpack
mister at a rate of 25 oz of mixed material per acre (0.0026 Ib Al per acre [0.0021 esfenvalerate
and 0.0005 prallethrin]).

Etofenprox Central Life Sciences
Zenivex® E4 Mosquito Adulticide EPA# 2724-807

Zenivex is used by the District to treat adult mosquitoes in known areas of concentration or
nuisance. Zenivex is applied from truck or all-terrain-vehicle mounted ULV machines that
produce a fog that contacts mosquitoes when they are flying. Fogging may also be done with
hand-held cold fog machines that enable applications in smaller areas than can be reached by
truck. Cold fogging is done either in the early morning or at dusk when mosquitoes become more
active. Zenivex is applied at a rate of 1.0 oz of mixed material per acre (0.0023 Ib Al per acre).
Zenivex is a non-restricted use compound.

Permethrin Clarke
Permethrin 57% OS EPA# 8329-44

Permethrin 57% OS 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 COx trap collections) indicates nuisance
populations of mosquitoes, when employee conducted landing rate collections document high
numbers of mosquitoes, or when a large number of citizens complain of mosquito annoyance
from a given area. In the case of citizen complaints, MMCD staff conducts mosquito surveillance
to determine if treatment is warranted. MMCD also treats functions open to the public and public
owned park and recreation areas upon request and at no charge if the event is not-for-profit. The
material is diluted with soybean and food grade mineral oil (1:10) and is applied to wooded areas
with a power backpack mister at a rate of 25 0z of mixed material per acre (0.0977 Ib Al per
acre).

Resmethrin Bayer
Scourge® 4+12 EPA# 432-716

Scourge (resmethrin and the synergist PBO) is used by the District to treat adult mosquitoes in
known areas of concentration or nuisance. Scourge is applied from truck or all-terrain-vehicle
mounted ULV machines that produce a fog that contacts mosquitoes when they are flying.
Fogging may also be done with hand-held cold fog machines that enable the applications in
smaller areas than can be reached by truck. Cold fogging is done either in the early morning or at
dusk when mosquitoes become more active. The material is applied at a rate of 1.5 oz of mixed
material per acre (0.0035 Ib Al per acre). Scourge is a restricted used compound and is applied
only by Minnesota Department of Agriculture-licensed applicators. This material has been
phased out as the product label was not renewed with the EPA. The cost of the re-registration
process and required testing made the product economically unviable for the limited mosquito
control market.
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Sumithrin Clarke
Anvil® 242 EPA# 1021-1687-8329

Anvil (sumithrin and the synergist PBO) is used by the District to treat adult mosquitoes in
known areas of concentration or nuisance. Anvil is applied from truck or all-terrain-vehicle
mounted ULV machines that produce a fog that contacts mosquitoes when they are flying.
Fogging may also be done with hand held cold fog machines that enable applications in smaller
areas than can be reached by truck. Cold fogging is done either in the early morning or at dusk
when mosquitoes become more active. The material is applied at rates of 1.5 and 3.0 oz of mixed
material per acre (0.00175 and 0.0035 Ib Al per acre). Anvil is a non-restricted use compound.
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APPENDIX D 2017 Control Materials: Active Ingredient (Al) Identity, Percent Al,
Per Acre Dosage, Al Applied Per Acre and Field Life

Per acre Al per acre Field life
Material Al Percent Al dosage (Ib) (days)

Altosid® briquets 2 Methoprene 2.10 220 0.4481 150
330 0.6722 150
440 0.8963 150
1 0.0020" 150
Altosid® pellets Methoprene 4.25 251b 0.1063 30
41b 0.1700 30
0.0()(Zslg 0.0003" 30
MetalLarv® S-PT Methoprene 4.25 251b 0.1063 30
31b 0.1275 30
41b 0.1700 30
Natular® G30 Spinosad 2.50 51b 0.1250 30
Natular® G** Spinosad 0.50 51b 0.0250 7
91b 0.0450 7
VectoBac® G Bti 0.20 51b 0.0100 1
81b 0.0160 1
VectoLex® CG Bs 7.50 81b 0.6000 7-28
- - O'O%ZIS; 0.0006" ' 7-28

VectoPrime® FG** E]te!tﬂ:)(;rene 8(1)8 E]telzthoprene 41b 8334213 r?ltelthoprene single7ﬂood
Permethrin 57%0S ° Permethrin 5.70 25fl oz 0.0977 5
Onslaught FastCap®¢** Ef;flr;\tﬁrl?nrate (1328 25fl oz 8888; 5
Scourge® Resmethrin 414 15floz 0.0035 <1
Zenivex®E4 ¢ Etofenprox 4.00 1.0floz 0.0023 <1
Anvil®f Sumithrin 2.00 3.0fl oz 0.0035 <1
Pyrocide®9 Pyrethrins 2.50 15floz 0.00217 <1
Merus™ h Pyrethrins 5.00 15floz 0.0048 <1

@ 44 g per briquet total weight (220 briquets=21.34 Ib total weight)
b0.50 Ib Al per 128 fl oz (1 gal) (product diluted 1:10 before application, undiluted product contains 5.0 Ib Al per 128 fl 0z)
€0.0135 Ib Al per 128 fl 0z (1 gal) (product diluted 1:50 before application, undiluted product contains 0.675 Ib Al per 128

fl 0z)

40.30 Ib Al per 128 fl 0z (1 gal)

€0.30 Ib Al per 128 fl 0z (1 gal)

f0.15 Ib Al per 128 fl 0z (1 gal)

90.185 Ib Al per 128 fl 0z (1 gal) (product diluted 1:1 before application, undiluted product contains 0.37 b Al per 128 fl 0z)
h0.4096 Ib Al per 128 fl oz (1 gal)
* Catch basin treatments—dosage is the amount of product per catch basin.

“Experimental
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APPENDIX E Acres Treated with Control Materials Used by MMCD for Mosquito and
Black Fly Control, 2009-2017.The actual geographic area treated is
smaller because some sites are treated more than once

Control Material 2009 2010 2011 2012 2013 2014 2015 2016 2017

Larvicides

Altosid® XR Briquet

150-day 225 174 205 165 189 193 186 168 166

Altosid® XRG 8,320 9,924 13,336 23,436 6,948 52 0 0 0

Altosid® Pellets

30-day 35,161 36,516 30,749 13,172 15813 26,179 31,494 19,173 17,939

Altosid® Pellets

catch basins (count) 219,045 227,611 234,033 226,934 246,300 239,829 248,599 240,806 252,694
™ Q_

Metalarv'™ S-PT 0 0 0 2750 14,063 18,073 21,126 33,409 23,740
™

Natular™ G30 0 0 0 9524 15000 14950 8840 13023 12271

Altosid® XR Briquet

Catch basins (Count) O 0 O 458 375 437 450 448 445

VectoLex® FG

granules 0 0 0 0 2,330 3,064 3,777 6,076 4,773

VectoMax® CG

granules 5 0 O O O O O O O

VectoBac® G

Bti com cob granules 151,801 250,478 201,957 207,827 150,280 255916 258,148 234,120 136,173

VectoBac® 12 AS
Bti liquid (gal used) 2,181 2,630 3,817 3,097 3,878 4,349 4,351 3,112 3,621
Black fly control

Adulticides

Permethrin 57% OS

Permethrin 4,754 8,826 7,544 8,578 9,020 8,887 6,093 8,128 5,038
Scourge® 4+12

Resmethrin/PBO 12,179 27,794 24,605 8,078 37,204 44,890 19,767 23,072 2,090
Anvil®2 + 2

Sumithrin/PBO 7,796 26,429 29,208 27,486 36,000 31,381 27,183 16,399 11,683
Pyrenone®

Adulticide 943 2,560 0 0 0 0 0 0 0
Pyrocide®

Adulticide 0 0 0 0 0 5,338 3,605 0 0
Zenivex®

Etofenprox 0 0 0 0 0 0 10,380 34984 23,097
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APPENDIX F  Graphs of Larvicide, Adulticide, and ULV Fog Treatment Acres,

1984-2017
Larvicides - = Bs granules

300,000 " Bti granules
D Natular G30
%- 250000 ® Metalarv
% Altosid pellets
E 200 I - Altosid sand
o
£ 150,000
[T
o
8 100,000
S
<

50,000

0 llll-llllll-

1996
2000
2004
2008

1984
1988
1992
2012
2016

Figure F.1 Summary of total acres of larvicide treatments applied per year since 1984. For
materials that are applied to the same site more than once per year, actual
geographic acreage treated is less than that shown.

40000 _
Permethrin

35000

30000

25000

20000
0
” |||I||I| I|||I||I|||"I|I
<t [ee] N [{o] o <t [ee] N [{o]
[ee] [ee] ()) D o o — —

Figure F.2 Summary of total acres of permethrin treatments applied per year since 1984. This
material may be applied to the same site more than once per year, so actual
geographic acreage treated is less than that shown.
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Figure F.3 Summary of total acres of ULV fog treatments applied per year since 1984. These
materials may be applied to the same site more than once per year, so actual
geographic acreage treated is less than that shown.
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APPENDIX G Control Material Labels

Altosid® XR Extended Residual Briquets (EPA# 2724-421)
Altosid® Pellets (EPA# 2724-448)

MetaLarv® S-PT (EPA# 73049-475)

VectoBac® 12AS (EPA# 73049-38)

VectoBac® G (EPA# 73049-10)

VectoLex® CG (EPA# 73049-20)

VectoPrime® FG (EPA# 73049-501)

Natular™ G (EPA# 8329-80)

Natular™ G30 (EPA# 8329-83)

Permethrin 57% OS (EPA# 8329-44)

Pyrocide® Mosquito Adulticiding Concentrate 7369 (EPA#1021-1569)
Onslaught® FastCap (EPA# 1021-1815)

Scourge® 4+12 (EPA# 432-716)

Anvil® 2+2 ULV (EPA# 1021-167-8329)

Zenivex® E4 RTU (EPA# 2724-807)

Merus™ 2.0 RTU (EPA# 8329-94)
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Altosi

EXTENDED RESIDUAL BRIQUETS

A SUSTAINED RELEASE PRODUCT TO PREVENT ADULT MOSQUITO EMERGENCE
(INCLUDING THOSE WHICH MAY TRANSMIT WEST NILE VIRUS)

SIPEGIVIEN [LAGEL

ACTIVE INGREDIENT:
[S)-Methoprene [CAS #65733-16-6])

[Ory Weight Basis):. . . . . 2.1%
OTHER INGREDIENTS: | 07O 97 9%
Total. . 100.0%

EPA Reg. No. 2724421
EPA Est. No. 2724-TX-|

KEEP OUT OF REACH OF CHILDREN
CAUTION

SEE ADDITIONAL PRECAUTIONARY STATEMENTS

INTRODUCTION

ALTOSID™ XR BRIQUETS are designed lo release
offective lovels of {S)-Methoprene insect growth
regulator over a period up to 150 days in mosquite
bresding sites. Release of [S)-Msthoprene insaci
growth regulator occurs by dissolution of the briquet
Soft mud and loose sediment can cover the briguels
and Inhibit nermal dispersion of the aclive Ingredien).
The product may not be effeciive in those situations
where the briquet can be removed from the site by
flushing oction

ALTOSID® XR BRIQUETS preven! the emergence of
adult mesguiloss including: Anopheles, Culex,
Culiseta, Coquillettidic, and Mansonia spp., os well
as those of the Hoodwater mosquite complex [Aedes,
Ochlerotatus, and Psorophora spp.) from frealed
waler. Trealed larvae conlinve to develop normally to
the pupal stage whers they dis.

NOTE: {S}Msthoprane insect growth regulator has no
effect on mosquitces which have reached the pupal or
adult stage prior o treatment
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC
ANIMALS - CAUTION

Caouses moderate eye iritofion. Harmful # absorbed
through skin. Avoid conioct with skin, eyes, or
clothing. Wash thoroughly with soap and water after
hendling.

FIRST AID

Call a poison control center or doctor for treatment
advice.

i in eyes eHold eye open ond rinse slowly
and gently with water for 15.20
minutes.

*Remove contac! lenses, if presenl,
after the first 5 minules, then
continue rinsing ays.

If on skin *Toks off contaminated clothing.

or dothing *Rinse skin immediately with plenty
of water for 15-20 minutes

Have the product container or label with you when
calling a poison control center or doctor, or goin
for trectment. You may also contact 1-800-248-776

for emergency medical lrectment information.

ENVIRONMENTAL HAZARDS

Do not contaminate water when disposing of unused
product.

DIRECTIONS FOR USE

It is o viclation of Federal Law to use this product in a
mannar inconsistent with its lobaling.
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APPLICATION TIME

Place ALTOSID® XR BRIQUETS al or bsfore the
beginning of the mosquifo season. Apply ALTOSID® XR
BRIQUETS prior to flooding when sites are dry, or on
snow and ice in bresding sites prior to spring thaw.
Under normal conditions, one application will last the
entire mosquilo season, or up to 150 days, whichever
is shorter. Allernate welling ond drying will nol
raduce their effsctivenass.

APPLICATION RATES
Aedes, Ochlerotatus, and Psorophora spp.: For control
in non-for lowe] flow shallow depressions (< 2 feet in
depth), treat on the basis of surfoce area, plocing one
ALTOSID® XR BRIQUET par 20C ft*, Place briquets in
the lowest areas of mosquite breeding sites fo
maintain continuous control as the site alternately

floods and dries vp.

Culex, Culiseta and Anopheles spp.: Place one
ALTOSID" XR BRIQUET per 100 f°.

Coquiliettidia and Mansonia spp.: For application to
catioil marshes and water hyacinth beds. For conirol
of these mosquitoes, ploce one ALTOSID® XR BRIQUET
per |00 fF,

Culex sp. in shorm water drai areas, sewers, and
catch besins: For catch basins, place cne ALTOSID® XR
BRIQUET into sach basin. In coses of large catch
basins, follow the chart below to determine the
number of briquets to vse. For storm water drainage
arecss, place one briquet per 100 I of syrface area
up 1o two ft deep. In areas that are deeper than two
zset,huse one oJ:iilioncl briquet per two fest of watsr
epth,

Water flow pressure incteases the potential dissolution
of the briquel. Condud regular Inspeclions [visual or
biological) in areos of woler fiow to determine if the
briquet is still present. Adjust the retreatment interval
based o the results of an inspection.

ALTOSID* XR BRIQUETS Application Chart

APPLICATION SITES

ALTOSID* XR BRIQUETS are designed to conlrol
moscuitoes in treafed oreas, Examples of opplication
sites are: storm drains, catch basins, roadside ditches,
fish pends, omamental ponds and fountains, other
artificiol waterholding coniainers, animal watering
lroughs, cesspools and seplic tanks, waste Ireatment
and sellling ponds, fleoded crypts, transformer vaulls,
abondoned swimming pools, tires, construction and
other manmade depressions, cattail marshes, water
hyacinth beds, vegetationchoked phosphate pits,
pastures, meadows, rice fields, freshwater swamps
and marshes, sclt and lidal marshes, treeholes,
woodland pools, floadplains, and dradging spoil sites.
For application sites connecied by o water system,
l.&., storm drains or colch basins, Ireat all of the water-
holding sites in the system to maximize the efficiency
of tha trectment program

STORAGE AND DISPOSAL

Do not contaminote water, food, or feed by storage or
disposal.
STORAGE: Stare in o cool place. Do nof reuse emply

container.

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

CONTAINER DISPOSAL: Nonrefillable container. Do
nol reuse or refill this container. Completely empty
bag inte application equipment. Then offer for
recycling, if available, or dispase of emply container
in a sanitary landfill or by incineration, or it allo

by state ung local authorities, by buming. It burmed,
stay out of smoke.

Number of Catch Basin Surface
Briquets Size {Gallons}] | Water Depth (fi]
I 0-1500 0-2
2 1500 - 3000 2-4
3 3000 - 4500 A4-6
4 A500 - 6000 6-8
200507286
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Wollmark
1501 Fast Woodhisld
Schoumburg,

WARRANTY AND CONDITIONS OF SALE

Seller makes no warranty, expressed or implied,
concerning the use and handling of this product other
than indicated on the label, To the exien! permitted by
law, Buyer assumes all risks of use and handling of
this material when such vse and handling are contrary
1o label instructions.

For information, or in case of an emergency, call

1-800:248.7763,
www.altosid.com

ATOED, 2ZOECON and oo 20ECCR b ore rgearnec]

Rood
Finois 60173

tresdoenacks of Wilbnosk hinmenoecd
©20052010 WELIMARK INTESNATIONAL oy, 2000
Mods in USA Schounburg. 1



Annual Report to the Technical Advisory Board

tosli

MOSQUITO GROWTH REGULATOR

A GRANULAR PRODUCT TO PREVENT ADULT MOSQUITO EMERGENCE (INCLUDING THOSE

WHICH MAY TRANSMIT WEST NILE VIRUS)

SIPEGIMIEN LAGBEL

ACTIVE INGREDIENT:

[S]-Methoprene (CAS #65733-16-6) . ... 4.25%

OTHER INGREDIENTS: .. . .. ... .. 95.75%
Total . ... T00.00%

EPA Reg No. 2724-448  EPA Est. No. 39578-TX-1

KEEP QUT OF REACH OF CHILDREN

CAUTION

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS
AND DOMESTIC ANIMALS
CAUTION

Couses moderate eye irrilation. Harmful if absarbed
through skin, Avoid contact with skin, eyes, or clothing.
Wash thoroughly with scap and water after handling.

FIRST AID

Call o poison conire! ceater or doclor for Ireatment

odvice

Kineyes |* Hold eys cpen and rinse slowly and
gently with watter for 15-20 minules.

* Remove conlact lenses, if presanl,
ofter the first 5 minutes, then
continue rinsing ays

lfonskin | e Take off contaminated clothing

or clothing| , Rinse skin immadioiely with plenty of
water for 1520 minutes

Have the product container or label with you when
calling a polson control center or doclor, or going for
irectment, You may alse contact 1-800-248.7763
for emergency mediccl treatment information

Appendices

ENVIRONMENTAL HAZARDS

Do not contaminate water when disposing of rinsate
of equipment washwaters.

DIRECTIONS FOR USE

It is @ violation of Faderal Law to usa this product in o
manner inconsistent with its labeling.

INTRODUCTION

ZOECON" ALTOSID® Pellots (ALTOSID" Pellots) release
ALTOSID* Insect Growth Regulator as they erode.
ALTOSID” Pellets pravent the emergance of adult
standing water mosquitces, including Anopheles,
Culex, Culiseto, Coquillettidia, and Mansonia spp., as
well as adulls of the floodwater mosquitoes such as
Aedss, Ochlerototus, and Psorophora spp. from
treated siles.

GENERAL DIRECTIONS
ALTOSID® Pellets release sffective levels of ALTOSID®

Insect Growth Regulator for up to 30 days undsr
typical environmenial condifions. Continue kreatment
through the last brood of the season. Trected larvae
conlinue le develop normally to the pupal slage where
they die. NOTE: This insect growiﬁ raguksior has no
sffect cn mosquitoes which have reached the pupal or
adult stage prior o treatment

APPLICATION SITES AND RATES

Use lower application rates whan water is shallow,
vegetation and/or pollution are minimal, and insect
popubations are low. Use higher rates when water is
deep (=2 It], vegetalion, pollution, and/er organic
dabris or waler fﬁ)w are high, and insect ulations
are high. In instances of high organic Zggris and
water Eow. residual acfivity may be diminished.
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MOSQUITO HABITAT RATE (LB/ACRE)

FHoodwaler sites

Pastures, meadows, tice fields,

freshwater swamps and marshes,

salt ond fidal marshes, cattail

marshes, wosdland pools, flood-

plains, tires, other artificial

walerholding containers 2.5-5

Cradging spoil sites, waste
treatment and settling ponds, ditches
and other manmode depressions 5-10

Crnamental ponds and fountains,

fish ponds, catiail marshes, water

hyacinth beds, flooded erypts,

rransformer vaults, abandenad

swimming pools, construction and

other manmade depressions,

tresholes, cther arificial water-

holding containers 2.5-5

Storm drains, catch basins, roodside

ditches, cesspools, sepfic fanks, woste

seftling ponds, vegstation<choked

phosphate pils 5-10

APPLICATION METHODS

Mosquitoes: Acply ALTOSID® Pellets up 1o 15 days
prior to flooding, or al any stage of larval
davelopment after flooding or in permanen! water
sites. Fixed wing aircraft or hel rs equi with
granular spreaders capable of opplying rates from 2.5
1o 10 Ib/acre may be used to apply ALTOSID® Pellets.
The pellets may olso be applied vsing ground
equipment which will achieve good, even coverage ol
the above roles. Apply ALTOSID® Pellets fo artificial
containers such s fires and caotch basins, ete.

300506948 Moda inthe USA.
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STORAGE AND DISPOSAL
Do net contaminate water, food, or feed by storage
or disposal. Store closed containers of ALTOSID®
Pellets in a cool, dry place

PESTICIDE DISPOSAL

Wastas resulting from the use of this product may be
disposed of on site or al an approved waste
disposal facility.

CONTAINER HANDLING

Nenrefillable container. Do not revse o refill this
container. Triple rinse [or equivalent). Then coffer
for recycling, if available, or puncture and dispose
of in a sanitary landfill, or by incineration, or if
allowad by state and local cuthorifies, by buming.

If bumed, stay out of smoke.

WARRANTY AND CONDITIONS OF SALE
Soller makes no warranty, expressed or implied, concerning
the vse ond handling of this product other than indicoted on
the label, Buyer assumes ofl risks of usa ond handling of this
matarial when such use and handling are contrary to label
Instructions.

For informalion er in case of an emergency, call

1-800-248-7763.
www.altosid.com

Wellmark International
1501 Eost Woodfield Road 200W

Schaumbirg, Hrois 60173 e

AUCSID, ZOECON ond the ZOECEN logo e
> ety Moy, 2010
20052010 WELMARK INTERMATIONAL Schoumberg.
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22 Environmental Hazards
Do net contaminate water when cleaning equipment of disposing
of equipment washwaters or rinsae,
™
Metalarv™ s-r1T ==
i It Is a viciation of Feceral law o use this proguct in @ manner
Inconsistent with s labeling
MOSQUITO GROWTH REGULATOR Introduction
MetaLary S-PT is formulated 10 release S-Methoprene Insect
PELLET growin regulator for up to 42 days, MetaLarv S-PT prevents
the emergence ol Aedes, COcofilerclatus, and Psoropva
spp., (adult floodwater mosquitoes) and Angphefes, Qulex
Culiseta, Coquifeltica, and Mansonia spp {adull standing
) waler mosquitoes)
?sc)n! VE'm':::,a:E?ICE ANST‘, 65733-16-6) 4.25% NOTE: Metalarv S-PT prevents development of mosquio larvae
OTHER INGREDIENTS o 95'754, into adults, MetaLary S-PT has no effect on mosquitoes that
o B R N 100.00% hiave teschad the pupal or adult stage prior to (reatment
EPA Reg, No 73049-475 . 40 APPLICATION DIRECTIONS
EPA Est. No, 33762-1A-001 List No. 05765 Apply MetaLary S-PT 1o masquito breeding sites at any time
_ O O e ) ool o
emergence for up to 42 days. Continue tréatment through the
INDEX: last brood of the season: Treated larvae confinue to develop
1.0 Firet Ald narmally to the pupal stage where they die.
20 Precautionary Statements Apply Metalary 8-PT fo breeding sies that will be
21 Hazard 1o Humans {and Domestic Animals} infentionally flooded and to sites that will naturally flood. up to
2.2 Emvironmental Hazards 28 days prior to fiooding. Periods of greater than 28 days
2.0 Directions for Use between application and ing wil provide shorter residual
40 Application Directions control and will need reapplication based on local program
4.1 Application Sites and Rates threshold tequirements.
S0 e s Apply the peliets eveny over the entire habial that is flooded
kil e il andior expected 1o be flooded 1o maintain continuous control
e — e e . S it
drying will not reduce pellet eflecliveness.
KEEP OUT OF REACH OF CHILDREN MetaLarv S-PT can be appled to areas that confain fish, other
CAUTION aguatic e, and plants. MetaLarv S-PT can be appied to areas
used by or in contact with humans, pels, horses, Ivestock
. FIRST AID birds, or wikiMe.
1. e | . .| 41 Appiication Sites And Rates
.
':,g:,d &vgﬂ 12%':‘&5:\;05\.‘” and gerily Use lower application rates when water is shallow vegetation
. R ntact It : L after the and/or pollution are minimal, and mosquito populations are
hm“ 1mms"a " = low. Use higher rates when water is deep (>2 ff), vegetation.
P o sl o £ye. palution, and/or organic debrie or water flow are high, and
| :“.*" paison conrol center for freatment mosquilo popuations are high. Applicaticn of MetaLary S-PT
| & | advice 1o sites subject 1o high organic pollution and water flow or
| ton skin s Take off contaminated clothing ‘ exchange will diminish the products effectvenass.
or clothing fs' Finse skin Immediately with plenty ot water Rate Range
for 15-20 minutes. Use Sites (Ibs/acre)
« Calla poson control center or doctor for
| treatment advice Floodwater sites
Pastures, meadows. freshwater swamps 255
f HOT LINE NUMBER and marshes, salt and tidal marshes,
| Have the prcauct container o label with you when caling cattail marshes, woodland pools, flood-plains,
@ polson contral center or doctor, of going for treatment arassy swales, bogs, tires, and artificial
Yzou may also contact (PROSAR service) 1-877-315-8819 wate-hoiding containers,
(24 hours) for emergency medical treatment and/or i <
transport emergency information. For all other information, Se':ﬁr?e 5":"; :"f:éhf:s':a?ﬁmt ;’;ﬂm - 510
call Valen! BioSclences 1-800-323.9597, o g F;f Sinkhote (ihat refsin weler
2.0 PRECAUTIONARY STATEMEN Permanent water sites
9 gane g L Ornamental ponds and feuntains, fish ponds, 255

Hazards To Humans and Domestic Animals
CAUTION

Causes moderate eye Irritation, Harmful it absorbed through
skin. Avoid contact with eyes, skin. or clothing. Wash

cattall marshes, water hyacinth beds, iooded
crypts, transformer vaults, abandoned swimming
pools, treeholes, manmade craters and pits, and
arfifical and natural water-holding containers,

thoroughty with soap and water after handling and before Storm drains, calch basing, roadside ditches, 510
ealing, drinking, chawing gum. using tobacco, of using the cesspocis, septic tanks, waste settling ponds,
tosked, Remove and wash contaminated clothing before reuse. vegetation-choked phosphate pils.

CONTINUED
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Metal.arv S-PT should be broadcast applied as a dry product
Applications can be made using fixed wing arcraft, helicopter,
boat, ractor mounted spreader. handhekl or backpack spraader
Fxed wing arcraft of helopters equipped with granular
spreaders capable of applying rates from 2.5-10 @/acre may
be usad to apply MetalLarv S-PT. The pellets may also te
applied using ground equipment that will achieve good, even
ocoverage at rates from 2.5-10 Itvacre,

5.0 | STORAGE AND DISPOSAL

Do not centaminate waler, lood of leed by storage or disposal
Do not contaminate water when disposing of equipment
washwaters.

Pesticide Storage: Slore any unused preduct in orgnal
container. Ensure that container is tightly closed then store in
a cool dry place.

Pesticide Disposal: Wastes resulling from the use of this
preduct may be dispesed of on site or at an approved waste
disposal facilty,

Contalner Handling: Nonrefillable container. Do not reuse o«
refil this container. Offer for recycling. I availabie. Compiately
emply bag into application equipment. Then dispose of emply
bag in a sankary landfill or by incinesation, o, if allowed by State
and focal authorities, by burning. If buthed, stay out of smoke.

6.0 WARRANTY STATEMENT

To the extent consistent with appicable law, seller makes no
warranty, express or implied, of marchantabilty, ftness or
ofherwise concerning use of thes product other than as
indicated on the label. To the extent consistent with applicabée
law. user assumes all risks of use, slorage or handing not in
sirict accordance with accompanying directions.

MetaLlary s a trademark of Valent BioSciences Corporation.

VALENT BIOSCIENCES.

CORFORATION

470 TECHNOLOGY WAY
LIBERTYVILLE, IL 60048 USA
PH: 800-323-2697 O4-7269/R2 O Valant BloScirres Comaration. May 2012
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2.0 PRECAUTIONARY STATEMENTS

2.1 HAZARDTO HUMANS (AND DOMESTIC ANIMALS)
CAUTION
Harmful # absorbed through skin, Causes moderate eye (imh-
tation, Avold contact with skon, eyes, or clothing, Wash thor-
oughly with scap and water after handling. Remove contami-
nated cicthing and wash contaminated ciothing bafore reuse.
Mixer/loaders and applicators not In encicsed cabs or

AQUEOUS SUSPENSION alrcratt must wear a dust/mist iering resplrator meeting
NIOSH standards ¢f at ieast N-25, R-66, or P-65, Repaated
exposure to high concentrations of microblal pecteins can
cause allergic sensiization,

VectoBac 12AS

BIOLOGICAL LARVICIDE

Active Ingredient:

Bacillus thuringiensis, subsp. israelensis, strain 2.2 Physical and Chemical Hazards

AM 85-52, ®armentation solkds and solubles ... ........ 11.61% Diluted or undfuted VectoBac 12AS can cause corrosion

Other Ingredients ........... o Tt .. BB.39% it i=ft in projonged contact with aluminum spray system

FOML- - S E T vaosiea s o 1k wiidorecs o A A .. 100.00% components. Rinse spray system with plenty of ciean waler
after use, Care should be taken to prevent contact with

Potency: 1200 International Toxic Unds (1ITU) per mg aluminum arcraft surtaces, siructural components and

(Equivalent to 4,84 billion ITU per gallon, 1,279 tilllon ITU per ster) control systems. In case of contact. rinse thoroughly with

plenty of water. Inspect aluminum aircratt companents
regularly for signs of cortosion.

3.0 DIRECTIONS FOR USE
EPA Reg. No.73048-38

EPA Esl. No. 33762-1A-001 List Na. 05605 Itis @ vication of Federal law 1o use this producl in a manner
Inccnssstent with s labeling. Do not apply directly to finished

There Is no drect relationship betwesn mtended activity (potency)
andg the Percent Active Ingredient by Weight.

_—— drinking water reservoirs or drinking water receptacles
INDEX: when water Is intended for human consumption,
1.0 Fist Akt Do not apply when weather conditions favor drift from treated
2.0 Precautionary Statements areas. Do not apply to metallic painled objects, such as
2.1 Hazard to Humans {and Domestic Animals} automotiles, as spotting may occur. If spray is deposited
2.2 Physical and Chernical Hazards on metallic painted surfaces, wash immediately with soap
3.0 Direstions tor Use and water o aveid spotting
3.1 Cremigation Avoidng spray drilt at the application site is the responsibiity
4.0 Storage and Disposal of the applicator. The interaction of many egquipment- and
5.0 Appication Directions weather-related factors determine the potential for spray drift
6.0 Nuisance Flies The applicator and the traatment coordinator are responsible
7.0 Nuisance Aquatic Midges for considenng all these factors when making dacisions.

8.0 Ground and Aerial Application

8.0 Small Quantty Dilution Rates 3.1 Chemigation

10.0 Chemigation Do not apply this product through any type of Irmgation
10.1 Rke-Flood (Basin) Chemigation system unless labaing on chemigation is followed.
11.0 Notice to User 1
4.0 | STORAGE AND DISPOSAL
e |
Do not contaminate water, 1ood, of keed by $orape or dsposal
P OUT OF CHI N
o PG O CH-on STORAGE: Store m a cool, [less than 857 F (307 C)), dry
CAUTION place
- PESTICIDE DISPOSAL: Wastes resulting from the use of
10| FIRST AID this product may be disposed of on site or at an approved
fineyes |+ Hold eye cpen and rinse siowly and gently waste disposal facility,
am wm»rfon%'mnnrs ey CONTAINER DISPOSAL: MNonrafilaible conainer. Do nal reuse
*- Femove.coniact lenses, B prosent, amer or refil this container. Tripe rinse container {or equivalent)
1 : contnue X
. c'::,i;ﬂ:"o:som canter o,"gmﬁ prompily afier emptying, Tripie rinse as tolows: Emply the
trestmant advice. remaining contents into application equipment or a mix tank
If on skin X off ’ : and drain for 10 seconds after the flow begins to drip. Fill the
or clothing ; ,’:,‘,,,, akin mum,y";'ﬂ""'guw of water containes 174 full with water and recap. Shake for 10 seconds,
for 15-20 minutas. Pour rinsate into appicabion equipment or a mix tank o store
’ Ca";ggaf;ﬂm caniar of doctor for rinsate for later use or disposal. Drain for 10 seconds after the
| Aee At fow begins to drip. Repeal this procedure two mere times,
e e S bt 4 conianer ceckon e o pEow U o
can o a con r ion site of picked up for
act oo pagdiod yaaoicrl oottt Llioras recycang or puncture and dispose of In a sanfary lanath, or
877 315 9819 (24 hours) ior &MBrgancy mww troaumnt by mcneration, o, if allowsd by state and local authorties, by
gfa.\d . mg‘gswﬂm'v Information. For ak ofher information. burning. If burned, stay out of smoke. Do not reuse contaner.

CONTINUED
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APPLICATION DIRECTIONS 1.0

NUISANCE AQUATIC MIDGES

Do not apply when wind speed favors drift beyend the area
of treatment

Suggested
Mosquito Habitat Rate Range*
(Such as the following examples):
Irrigation ditches, roadside ditches, 0.25 - 2 pte/acres

flood water, standing ponds, woodland
pools, anow mat pools. pastures, catch
basns, storm water retention areas,
lidal water, salt marshes and rice liexs,

In addition, standing water containing

mosquito larvae, In fields growing crops

such as: Altalfa, aimonds, asparagus,

corn, cotton, dates, grapes, peaches

and walnuts, may be treated al the 80
recommended rates,

When applying this product to standing
water containing masquito larvae In

fields growing crops. do not apply this
product in a way that will comtact workers
of other persons, either directly or through
arift. Only protected handlers may be in
the area during application.

Poluted water (such as sewage

iagoons, animal waste lagoons),

*Use highes i rargs in polutied watee end when late 3rd and early
Ath Instar larvas predomingts, Mosguito populations ars high, watar
is haanily poluted, sndir algas are sbundant

1 -2 ptafacre

Suggested
Blackilies Habitat Rate Range
Streams
Stream walter! (=ppm) for 0.5 - 25 mg/liter
1 minute exposure time
Stream water! (=ppm) for 0.05 - 2.5 maliter

10 minutes exposure time

tUsa highar rete range whan stream contains high concentrason
of erganic matenals, algas, or dense aguatc vegetabion

I Dtschangs Is a principal factor determining carry of Bt Use highar
e or increase volume by watar diution in low d rivers
or strearrs under low wolume (drought) conditions.

NUISANCE FLIES

For control of nuisance flies (Psychodaspp . CHironomus spp)
n sewage treaiment taclities UtIZIng tricking fiter sysiems,
APPLICATION DIRECTIONS

Suggested
Nuisance Fly Habitat Rate Range*
Trickling filter system of 10 - 20 mghter 9.0
wastewater lreatment plants 2,{0.833-1,67 ml) :
per liter of waslewater
feed to the fiter
per 30 minutes

* Use high rate for contral of Chvronameas spp. Apply undiuted with
pre-cafibratad pump or cthar device nto the wastewstar adng
mto the filtees for a penad of 3) minutes. Repeat opplications as
needed after 2-4 weeks Control of Cnwonomus spp. mery teke
up 10 2 weaks,

Appendices

For control of Graronomine midges (Chironominge: Chvonoming
inhabiting shallow, manmade and natura lakes or ponds,
APPLICATION DIRECTIONS

Suggested
Nuisance Midge Habitat Rate Range*
Shallow Lakes and Ponds 1 gaticn
per sewage oxxdation pends (3,785.5ml)
(less than acre 6 feet deep) per acre

* Apply diutad with water i total volume of 5 gallonsiacrs by
pounng or spriying over the surface 1o be treated with pre:
calibretad devica. Repeat appication 83 neadad after 2-4 waeks
Contral of Chwonomine midges may 15ke up 10 2 weeks.

GROUND AND AERIAL APPLICATION

VectoBac 12AS may be applied i conventional ground or
asrial appliicabon aquipment with quantities of water sufficient
1o peovide uniform coverage of the targel area. The amount
of water wil depend on weather, spray equipment, and
mosquito habitat characteristics. Do not mix more ViectoBac
12AS than can Do used in & 72-hour pericd

For most greund spraying, apply In 5-100 gailens of water
per acre using hand-pump, arbiast, mist Diower, ¢, spray
equipment.

For zenal applicaton, VectoBac 12AS may be applied ether
undiluted or diluted with water. For undduted applications,
apply 0:25 to 2.0 ptiacre of VectoBac 12AS through faed
wing or helicopter alrcralt equipped with eRher conventional
boom and nozzle systems or rotary atomizers.

For diuted application, fil the mix tank or plane hopper with the
desrad quantity of water. Start the machanical or hydraulic
agitation to provide moderate orculation before adding the
VectoBac 12AS, VectoBac 12AS suspends readily in water
and will stay suspended over normal application pericds.
Brief recirculation may be necessary i the spray mixture
has sat for several hours or longer. AVOID CONTINUOUS
AGITATION OF THE SPRAY MIXTURE DURING SPRAYING.

Rirse and Mush spray equipment thorcughly folowing each use.
For blackiy aerial applications, ViectoBac 12AS can be apphed
undiluted via fixed wing or helicopter airctat equipped with
elther corwentional boom and nozzie systems or open
pipes. Rate of application will be determined by the stream
discharge and the required amount of VectoBac 12AS
necessary to maintain a 0.5 - 25 ppm concentration in the
stream water. VectoBac 12AS can also be apphed diluted
with similar spray equipmeat. Do not mix more VectoBac
12AS than can be used In a 72-howr peried.

SMALL QUANTITY DILUTION RATES

Gallons Spray Solution/Acre

{Ounces Needed per Gallon of Spray)

VectoBac 12AS

Rate in Pints

Par Acre 10 GalA 25 GaVA 50 GalA

0.25 (402) 04 0.18 0,08

05 (80oz) 08 0.32 0.18

10 {1602) 16 D64 0.32

20 (320z) 32 128 0.64
CONTINUED
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CHEMIGATION

Apply this product through lood (dasin) erigation systems, Do
not apply this product through any cther type of erigation system.
Crop njury, lack of effectiveness. or llegal pesticide residues n
1he crop can result from nonuniteem distribution of ireated waler,
I vou have any questions about calibration, you shoukd contact
State Extension Service Specialists, equpment manutactursrs
or other experts.

A person knowiedgeatie of this chemigation system and
responsible for fs operation. or under the supervision of the
responsible person, shat shut the system down and make
necessary adjustments should the need arise.

RICE-FLOOD {BASIN) CHEMIGATION

Systemns using a gravity flow pesticiae dispensing system
must meter the pesticide into the water at the head of the
fiedd and downstream of a hydraulic discontinuity such as a
drop structure or wesr box to decrease petential tor water
source contamination from backilow if water fiow stops.

VectoBac 12AS is metered or drippad into rice floodwater at
application staticns positioned atl the point of inlreduction
(levee cut) of water into each rice field or pan, Two 1o three
pints of VectoBac 12AS are diluted In water to a fingdl
volume of § gallons. The diuted solution is contained in a
5 galion cortainer and metered or dspersed nlo the irmigation
water using a constant flow device at the rate of 80 mi per
minute. Introduction of the solution should bagin when 1/3
to 112 of the pan or field is coverad with floodwater. Delivery
of the solution should continue for a peaod of approximately
4-1/2 hours. Fioodwater depth should not exceed 10-12
inches o prevent excessive diution of VecloBac 12AS
which could result In reduced larval Xlil,

Agitation ts nol required during the period in which the
VectoBlac 12AS solution s being dispersed.

Applcation of VectoBac 12AS nio fice floodwater 5 not permited
using a pressurized waler and pesticide injection system.

NOTICE TO USER

Seller makes no waranty, express of mplied. of merchantabl-
Fy, fitness or atherwise concerning use of this preduct other
than as indicated on the label. User assumes all nsks of
use, storage or handling not In sirict accordance with
accompanying directions,

VecloBac is a registered tradermark of Valent BioSciences
Corporation,
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VectoBac G

BIOLOGICAL LARVICIDE

ACTIVE INGREDIENT:
Bacillus thuningiensis, subspecies israelensis,
strain AM 65-52, fermeniation sclids, spmes

and insecticidal toxing .. ... ..o, 2.80%
OTHER INGREDIENTS . ... ......o0vveienann, 97.20%
L1637 | T g LS 100.00%
Potency: 200 International Toxic Units (ITU) per mg
(Equivalent to 0.091 billion potency: ITU per pound)

The percent active ingredsent does not indicate product
performance and polency measurements are nof

Federally standardized.

EPA Reg. No. 73048-10

EPA Est. No. 33762-1A-001 List No. 06108

INDEX:

1.0 First Ald

2.0 Precautionary Statements
2.1 Hazard to Humans (and Domestic Animals)
2.2 Erwvironmental Hazards

3.0 Durections for Use
4.0 Application Directions
5.0 Storage and Disposal
6.0 Notice to User

T e S —
KEEP OUT OF REACH OF CHILDREN
CAUTION

_ FIRST AID

| * Hoid eyes enandnnsoslo and gent)

[ thmg)nszom . oy

| * Remove contact lansas, dpruom after the

| fst S mnutes. then continua nsing &yes.
* Call a poison contrel canter or doctor for

| mm\emamice

M in Byes

HOT LINE NUMBER

Hawe the product container of labal with you when calling a
poison control center or doctor, or gong for treatmant. You mery
also contact 1-877-315.8819 (24 hours) for emangency madical
trestmant and/or transport ome;gency informaton. For ail othar
Infoemason, cal 1-800-323-959

Appendices

2.0
21

22

3.0

4.0

PRECAUTIONARY STATEMENTS

HAZARD TO HUMANS (AND DOMESTIC ANIMALS)
CAUTION

Causes moderate eye irritation, Avoid contact with eyes ar
clothng Wash thoroughly with scap and water after handling.

Mixersficaders and appicalors not in enclosed cabs or
aircraft must wear a dust/msst respirator meeting NICSH
standards of at least N-85, R-95 or P-85. Repeated exposure
ta high cancentrations of microbial protens can cause
allergic senstization

ENVIRONMENTAL HAZARDS

Do not contaminate water when cleanmg equipment or
disposing of equipment washwaters. Do not apply directly
to treated, finished drinking water reservairs or drinking
water receptacles when the water is intended for human
consumption.

DIRECTIONS FOR USE

It 15 2 viokation of Federal law to use this product in a manner
inconsstent with its labeling.

APPLICATION DIRECTIONS

VecioBae G s an insecticide for use agansl mosquito
larvas.

Mosquitoes

{Such as the following
aexamples):

irmgation ditches, roadside
ditches, flcod vater, standing
ponds, livestock watering ponds
and troughs, woodland pools,
snow melt peols, pasiures
catch basins, storm water
retention areas, tidal water

salt marshes and rce fields

In addition, standing water containing mesquito larvae, in
fields growing crops such as alfalfa. amonds, asparagus,
coen, cofton, dates, grapes, peaches. sugar cane ard
valnuts may be lrealed at the recommended rates.

* Use 10-20 Ibs. / acre when late 3rd and early 4th instar
larvae predominate, mosquito populations are high,
water is heavily polluted (sewage lagoons, animal
waste lageons), andfor algae are abundant.

Apply unformly by aerial or ground convertional equipment.
Avoiding spray drift at the application site is the
responsibility of the applicator. The Interaction of many
equipment and weather related factors determine the
patential for spray drift. The applicator and the treatment
coordinator are respansible for considenng all of thess
factors when making decisions.

A 7 to 14 day Interval between applications should be

employed,

Suggested Range Rate*

2.5-10 |bs. { acre
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5.0 STORAGE AND DISPOSAL

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

Storage: Store in a cool [59-86°F (15-30°C)], dry place.
Pesticide Disposal: Completely empty bag mto application
equipment. Wastes resulling from the use of this product
may be dsposed ol on site or al an approved waste
cisposal faciity.

Container Disposal: Nonrelillable contaner. Do not reuse
or refil this conlamer. Once cleaned, same agncullural plastic
pesticide containers can be fakan 1o a container collection
sile of picked up for recyding. To lind the nearest site, contact
your chemical dealer or manufaciurer. or coract AQ Contaner
Recycling Council at 202-861-3144 or www.acrecycle.org.
I recycing is not avaliable dispose of in a sanitary landhill,
or by Icineration, of, Il allowed by state and local
authorities, by burning. I burned, stay out of smoke

6.0 NOTICE TO USER

Seller makes no warranty, sxpress or Implied, of
merchantability, fiiness ar atherwse concerning the use
of this product other than as indicated on the labsl. User
assumes all risks ol use, storage or handling not
in stnict accordance with accompanying directions.

VectoBac is a registered trademark of
Valent BicSciences Corporation.

VALENT BIOSCIENCES.

CONPORATION

870 TECHNCLOGY WAY
LIBERTYVILLE, |L 60048 USA
PH: 800-323-0697 04-6623/R6 © Valen! BloScknces Corporation. January 2012
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Biological Larvicide

VectoLex GG

ACTIVE INGREDIENT:
Bacikis sphagncus Serotype H5a5b, strain 2362 Technical Powder

(670 BsTU/ma) . . ... . R 7.5%
OTHER INGREDIENTS . e LB SR 925%
ROMAL & et RO e SRR (1 100.0%

Potency: This product contains 50 BsITWmg or 0.023 Billion BsTWb.

The percent active ingrediant doas not indicate product performance
and petsney measuremants am not fedenlly standardized

EPA Reg No 72040-20
EPA Est, No, 33762-1A-001 List No. 05722

INDEX:

1.0 First At

20 Pracawtionary Statements
2.1 Hazard to Humans (and Domestic Animais)
2.2 Erwironmental Hazards

30 Directions for Usa

40 Storage and Deposal

50 Application Drections

60 Notica to User

KEEP OUT OF REACH OF CHILDREN
CAUTION

1.0 FIRST AID

Hold eys and rinse slowly and gently

with wallar dor 15-20 minutes

+ Ramovs contact lensss ¢ prasent, after tha
fiest 5 mirtes, han contnue finging eye.

* Call & poson Sontral center for treatmeant advice,

Monskin |+ Take off contamnated dothin

orciothing | « Rnss skin Immadately with planty of watsr
for 45-20 minutes

Cail a polson control center or doctor for
treatment advice.

HOT LINE NUMBER

Have the product contanar of label With you when caling a pason
control cardar or doctor, or g for treatmant. You may afso contact
1-877.315-9815 (24 hours) for amergency madical traatment
andor tmngoﬂ amargency Information. For all ofer information,
cell 1-800-323-9597

20 PRECAUTICNARY STATEMENTS

21 Hazards To Hu s and D
CAUTION

Harmiul # absorbed through the skin, Causes moderate eye
Irrtation. Avoid contact with skin, eyes or ciothing. Wash
thoroughly with soap and water after kandling

stic Animal

Appendices

22

3.0

40

Mixarsficadars and spphcatons nol in anclosed cabs or alrcratt
must wear a dustmist fittering resprator meeting NIOSH
standards of &t least N-85, R-85, or P-05. Repeated exposure
to high concentrations of microbial preteins can cause allergic
sensitizations.

Environmental Hazards

Do not contaminale water when disposng of equpman
washwaters of rinsate. Do nat apply directly to rested, finished
dinking water reservairs or dnnking water receptacles when
the water 2 intanded for human consumption

DIRECTIONS FOR USE

It is a viokhtion of Federal faw 1o use this product in a manner
mconsistant with its labeling,

STORAGE AND DISPOSAL

Do nat contaminats waser, food or fead by storape or disposal
Do not comtaminate water when disposng of equpment washwatars.
Pesticide Storage: Stors in a cool, dry place.

Pesticide Disposal: Wastas rasuking from the use of this product
may be diaposad of on site or stan approved waste deposal faciity
Contalner Disposal: Noaretilzble container, Do not reuse or
rafil this cortamer, Otter for racycling, it avalable, Compietely
empty bag into application equpment. Then dizpose of ampty
beg in 2 sanifary fsndiill of by ncineration, or, ¢ aliowed by State
and kcalauthorities, by burning. It Bumed. stay out of smoke.

APPLICATION DIRECTIONS
MOSQUITO CONTROL

VectoLex CG is & salective microbial nsactickds for uss aganst

mesuito savae n a varety of habitats. Veciolex CG can be applied

o areas thal contain fish, other aquatic o, and plares. VecicLex CG

can be applied to areas usad by or in contact with humans, pets.

harsas, Ivestock, birds, or wikdie

|. For control of mosquito larvae species® in the following
non-crop sites:

Habltat

Wastewater:

Sawags sffluent, sewags lgoons,
oxidation ponds. ssptic ditches. animal
waste lagoons. iImpounded wastevwater
associated with fruit and vagetable
processng,

Storm Waters/Dralnage Systems:
Storm sawers, catch basins, drainage
ditchaes. rstantion, dstantion and saspage
ponds.

Marine/Coastal Areas:
Salt marshes, mangroves, estuanas.

Water Bodies:

Natural and rmanmade aquatic sfas such
as |ekes, ponds, rivers, canals, streams
and ¥yestock watering ponds and troughs.

Dormant Rice Flelds:

Impounded water m dormant nos felds.
(For application only dunng the interval
between harvest and preparaton of the
fiadd for the naxt cropping cycla.)

Waste Tires:
Twes stockpded in dumps. landatils,
racyching plants, and other simllar sites.

1) 0521bs10005q &

Aate Range

520 lbs/acre™

5-20 bsfacra®*

5-20 loa/acra™

5-20 lafacra™

5-20 lbsfacre™*

20-80 Iba/acrel )

CONTINUED
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. For the control of mosquito larvae species” In agricultural/
crop sites where mosquito breeding occurs:

Habitats: Rate Range

Rica, pastursshay liskds, orchards. 520 Ibsacra™
CRIUS groves, rrigated crops.

Apply uniformly by aeral or conventonal ground
aqupmant. Reapply as naedad after 1 to 4 waeks,

* Mosquib species effoctively controlied by Vectolex CG:

Cuws spp

Asdes vexans

Ochlarotatus melsnimon {Aedas melarsmont
Ochlerotatus stmulans {Aadas stmulans)
Ochlarctatus mgromacutis {Aedes gromaculs)
Fsarophova cotmmbiae

Psarophom feox

Ochlarolatus frisevistus (Aadas (aeriatus)
Ochlarotans solictans (Aadas solicitens)
Anopheles guadnmaculatus

Coguietticha partuvbans

**Use highee mabtes (10 1o 20 Rsacre) in srean Where sxtended rasdust
pontral & nacessary, of in hatatals having desp waler o dense surface
cover.

6.0

Avoiding spray drift at the spplication site 1 the responsibility of
the applicator, The nt2raction of many equpment and weathae
related factors detarmina the potental for spray drift. The
apphcator and the treatment coordinator are rasponsble for
considering all these factors when making desicions.

NOTICE TO USER

Saller makes no warranty, axprass o implied, of machantabiiy,
filness of ctherwise conceming use of this product othar than
as Indcated on the lsbel User assumas &b neks of use,
storage or handling not in strict accordance with accempanying
dreclions,

VALENT BIOSCIENCES.

Appendices

CORFORATION

870 TECHNOLOGY WAY
LIBERTYVILLE, IL 60048 USA
PH: 800-323-0697

O4-6023/R7 O Valant BloScierees Comoration, January 2012
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VectoPrime FG

BIOLOGICAL LARVICIDE

FINE GRANULE - -

TR RNY

ACTIVE INGREDIENT;
Bacllus thuringiensts, subsp. israalonsis, stran AM 65-52

fermentation solids, spores, and insectickial toxms ... ... £07%
R RO I Ly i a5 b b ey v r ot S HaA © SA i a o At S e 0.10%
OTHER INGREDIENTS .............. e s b 83.83%
3 ) ¢ 1. | R R R & P (XA PR R SN L i 100.00%

Potenzy. 400 Intemational Toxic Units (ITU) per mg or 0.182 bilien
ITU per pound

The percant aclive ngrodient does not indicate preduct perfamance
and potency measuwements are not faderslly standardized.

EPA Reg No.73043-501

EPAEst. No. 33762-1A-001 L=t No, 05725

INDEX:

1.0 First Aid

20 Pracautionary Statements
2.1 Hazard to Humans and Domastic Animals
22 Environmental Hazards

30 Directions for Use

40 Application Diractions

50 Storage and Disposal

60 Notice to User

[
KEEP OUT OF REACH OF CHILDREN

CAUTION
1.0 FIRST AID
Hineyes |+ Hod open and rinse slowly and
i et agi o ol i e
« Remove contact lnses. f presant, after e
first 5 minutes. then continué fNsng eyes
* Call a poisen control center or doctor for
treatment advice.
HOT LINE NUMBER
Have tha moﬂdnl with you whan csl pmon
corrol cants 1ornamm You may
1-877-315 9319 (24 hou g A Ju‘?&&“@" 'l'room«u
call 1-800-%8897.

Appendices

20
21

22

4.0

PRECAUTIONARY STATEMENTS

Hazards To Humans and Domestic Animals
CAUTION

Causes moderate eye irreston, Aveid contact with eyes or
cicthing. Wash thercughly with scap and water after handling
and before eating, drinking, chawing gum, using febacco or
usng the toiet, Mixers/loaders and spplicators not i enclosed
cabs or aircraft must wear a dust/mist respirator meeting NIOSH
standards of at least N-85, R-85. or P-85. Repeated exposure
te high concentrations o micreblal proteins can causa allergic
sanstization.

Environmental Hazards

De not cantaminate water whan cleaning equipment or dsposng
of equipment washwaters. Do not spply directly to trested
fnished diinking watar ressivors or drmking watar receptacies
whan the water s imended for human corsumpton,

DIRECTIONS FOR USE

It is & viclation of Faderml law to mthlsproduct n a8 manner
Inconsstent with its beling,

For use only by federal. state, trival or local government officials
responsible for public health or vector cantral or by parsors
cantfied in the appreprate category or otherwse autharized by
tha stats or tribal lead pasticide ragulatory agency to padorm
mosquito control applications, or by persons under their drect
SUPSIVISION.

IN CALIFCRNIA: This product is to be applied by County Health
Departmant, State Department of Health Servicas, Mosquito
and Vactor Control or Masquito Abatement District parsonnel
Of parsons under Conract 1o thess antties only,

APPLICATION DIRECTIONS

VactoPime® FG Biokogical Laniciads I8 an insecticide for use against
mosquito larvas.

Mosquito Habitate Application Rate Range*
(Such as the following axamplas).
Imigation ditchss, roadside ditches. 125200

tlood water, standing ponds, Iivestock balacre*
watering ponds and troughs, woodland

pools. anow malt pocis, pastures, catch

DASinG, storm waler ratantion areas.,

tidal water, salt marshes and nos fislds

In addtion, standing water containng mosquto Brvas, in fiekis
growing crops such as (but not limied ) alfalfa, almonds
aspamgus, corn, colton, dates, grapes, peachas, sugar cans and
walnues may be reated a1 the mcommended ratas.

* Post-flood Applications
Uss 1.26-4.0 Ibs/acre againgt 15-4th instar mosquito farvae.
Use 4.0-10.0 lbsiacre when water 15 baavily polutad (=g
sawags lagoons, animal wasts lagoons), algas are abundant.
andlor kcal experience suggasts the nead for highsr milss
Ra-traat as nesded basad on local conditions.

* Pre-flood Applications
VectoFrime FG can be applied price o tooding of masquito
larval habttats, Use 10-20 bafacrs when up to 7 days preflod
capacity is nesded, Uss 20 lbs/acre whan a 7-14 day preflood
application is needed. Retreat as nesded. Consutt your focal
Valent BioScances reprasanative for futher advics on pre-icod
applications with VectoPrims FG,

CONTINUED
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40 APPLICATION DIRECTIONS (Cont'd)

Apply undormly by sadal or ground conventicnal equipmeant Avoiding
drift at the applcation ste & the rasponsibiity of tha applicator.
The interaction of mary aquipment and waathat ralated factors
determine the potantial for drift. The spplicator and the freatmenm
coordnator are reaponsble for considening all of these factors
when making decisons,

50 | STORAGE AND DISPOSAL

Do not contaminate potable water, food or fead by storage of
disposal,

Pesticide Storage: Stora in a cool, dry place,

Pesticide Disposal: To averd wastes, use all material in ths
contaner by applicaton according to labas! dirsctions. i wastes
cannot be avoidad, offer remaining product to a waste disposal
facilty or pesticide disposal program {often such programs ars
run by state or local governments or by industry),

Container Handling: Nonrefillabks container. Do not rausa or
refil this cortainer. Completely smpty bag mfo apphcation
equipment. Than offer for recycing If availabls or dspose of
ampty bag in a sanitary lndhil o by incinaration, Do not burmn,
unless alowsd by State and local ordinances. If bumed, stay |
out of smoks,

6.0 NOTICE TO USER
To the extant consistant with applicable law, seller makes no
warranty. express or impbad. of merchantabilty, fitness or
athenwisa concemning uae of this praduct other than &s indicated
on tha label. To the extant consistent with appicable law, user
assumes all risks of usa, storage or handling not n strict
accordance with the accompanying diractions.

VectoPrime 15 a registerad trademark of Valent BioSciences
Corporation.

VALENT BIOSCIENCES.

CORPORATION

8§70 TECHNOLOGY WRY
LIBERTYVILLE, IL 60048 USA
PH: 820:323-9697 04-8551/R1 CNaant BiuSciences Cumoration, March 2015
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V o Y
Q7 INATULAR™ G

ClQrke

Mosquito Larvicide Granule

To be used in governmental mosaquito conlral programs, by professicnai pest
contral operaiors, or in other mosquito or mecige contral operations

Active Ingredbent:

Spincead (a muhse of Spincsyn A and Spnoeyn D) 05%
Other Ingradhents 805%
Totd 100 0%

U.S, Patent No, 5,362 634 and 5 456 931
This product contans 0 21b of acive ingredent spinosed per 401k bag

- con [N
KEEP OUT OF REACH OF CHILDREN

CAUTION

Pracautionary Statements
Hazards to Humans and Domestic Animals

Causes moderate eye imtation. Avoed contact with eyes or clothing. Wear
protective eyewsar, Remave and wash contaminated dothing before reuse.
Wash thoroughly with scap and water after handing and before ealing,
dnrlung chewing gum, or using fobacco

NSECTICIDE

FIRST AID -t

'Win [ Hoid eye open andiinse siowly and genty wiprviterfor | 1}
15-20 mnules. Remove ”ontacuensbs |lpwéenl ‘glter the, i v

eyes:
first & minutes, thengonfiiue ﬁnsing e \,aﬂ apotm coalrd
_ cente uomtoriorjrmlﬁ‘om e L i
Haveﬂsewomd mn:alqef or 16l Wi fouyhen &ating a péison contrdl |
geniéCaectorior going for Sealyient. ¥oumay 350 contact 1-800-214
7753, lor emagcncy meo-*:immem infoemation

Enmumuutsl Hazards

This product 55 toxic 10 agquate investebrates. Non-target agualc inverte-
brates may be kiled in waler where thes pestcida is used. Do nol contams-
nale walat when deaning equipment or disposing of equipment washwalers
Do not apply when weather conditions favor dift from treated areas. Dt
from treated areas may be hazardous 1o aquatic orgamisms in neighbanng
areas. Apply this product only as specfied on the lebel

Directions For Use
Itis 8 wolation of Fedard law to use this product in 8 manner inconsistent
with its iabeding
Read all Dwaclions for Use carefully befors appiying
General Information
Natuar™ Gis a product for killing masquilo and midge lanvae. This prod-
ucts achve ingredent, spincsad, Is biologically derved from the fermenta-
lion of Seccharopalyspara spinosa, 8 naluraly occurnng sol organism

Natdar™ G may be applied with suitatie ground or send applicaion
aqupment

General Use Pracautions
Integrated Pest Managament (IPM) Programs

Natuar™ G s infended to kil mosquito and midge larves. Mosquitoss are
best controlled when an |PM program is fallowed, Lasva contral efforts

Appendices

shoud be managed through habital mappeng, acive adul! and larval surved-
iance, and integrated with other convrd sirateges such as source redhiction,
public aducation programs, harborage or bamer adult mosquito confrd
apphicatons, and targeted adulticide applicabons

Insecticide Resistance Management (IRH)

Nahdar™ G contains @ Group 5 insechcide Insect biotypes with acquired
resistance o Group S insecticides may eventually cominate the insect
popuation f appropriate resislance managament strategies are nol fdlowed
Currenty, only spineloram and spincsad aclive ingredients are classifisd as
Group 5 insechicides. Resistance to other insechicice groups is not likely lo
impact the effectiveness of this product Spincsad may be used In retaton
wilh gl olher labded products In a comprehansve IRM program

To miremize the polental for resistance devecpment, the folowing peactices
are recommandad.

+ Base Insechecide use on comprehensve IPM and IRM programs

+ Routinely evaluate applicabons for loss of effectiveness.

« Rotate wih other iabdled efiscive mosmulolamcrde: D"ﬁl "EVE & differ-
ent mode of action

+ In dormant nce fields, standing wadter WiThg agncwhmtc'ob sites. and
permanent marine gad-rstmatier 163 dd ndt l'h*"mB ihan 20 0 ap=
plicalions paryear |

, + Uselnsstticides with aMt lmdid( acwn (dﬂRen‘ mse.hmdc
- groug) onachit (mhqulaes wmm‘aﬁ-ae and adults are not

| exposed b pmdl)da with thesama mos of action
_3, Contacl yourtotd extansan specalist, lachnical adwser, and'or Clarke
Arepresantative for insecticidz resistance management andior IPM recom-
mendalons for the specific ste and ressiant pest problems
+ For further information o o report suspecied resistance, you may con-
lact your local Qlarke regrasentalive by calling 800-323-5727

Spray Drift Management

Avciding spray daft at the apolicalion sife is the responsitility of the ap-
phcalor. The interaction of many equipment and weather related factors
determines the potental for spray drift The applicator is responsitle for
consdening dll these factors when making dectsions. Where states have
more siringent requalions, they should be cbearved

Application

Proper application lechniques help ensure adequate coverage and correct
doasge necessary to cblan cptimum kil of mesquite and midae lanvae. The
fdlowing recommendations are provided for ground and s2rid spplicalion of
Netdar™ G

Ground Application

Use convenhenal ground applicabon equipment and apply Natuat ™ G al
the designaled rale for the targetad site

Spot Treatment

Apply Natdar™ G as a spot Ireatment 10 areas where mosguitoes are
breedng &l rates appropriate for the reatment sife habital and condfions
Aerial Application

Equipment used in ihe application of Natuar™ G should be carefully cali-
brated before use and checked frequently dunng agplicabion o be sure it is
working properly and dalivering a uniform disinibution patiem Avold overlaps

that will increase Nahiar™ G dosage abova recommendad limits
ALD305
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Application Sites and Rates

The rates lisled are typicel for efficaciously kiling moscuito and midge larvae
In the fisted habitat sites. Wihin this range, use lower rates when waler is
shallow, vegetason andlor pollution are minimal, and mosquito populations are
lowe Do not use less than labeled minimum rate. Natular™ G may be applled
at rates up to 201b per acre in watars high in arganic content (such as palluled
waler, sewage lagoons, animal wasle lagoons, and walers with high concen-
fratiors ofleaflitter or ofher organic debns), desp-watar mosquite habitats o
those with dense surface caver, and where momitonng Irdcates a fack of kil
at typcal rates. Do not re-apply within 7 days of the inal appfication uriess
manitering indcatas that larval popufations have reestablished or weather
condtions have rendared Initial freatments Ineffective. Do not apply 1o wates
Intended for imgaticn

For killing mosquito larvae species in the following non-crop sites:

Non-Crop Site Natular™ G
Ibfacre (b alfacre)

Temporary Standing Water: Woodand pools,
snow poais, roadside dilches, ratenton pands,
freshwater dradge spails, Sre racks and othar
naturd or manmade depressions, rock holes,
pot hales and simiar areas subject fo hddng
water

Other Freshwater Sites: Natural and man-
made aquasc sites, edges of lskes, ponds,
cands, stream eddes, creek edges, detenton
poNcs

35-65
(0.018 - 0.083)

Freshwater Swamps and Marshes: Musd 9
hardwood swamps, cattai marsh, common (0045}
reed wedand waler hyacinth ponds, and simiar
freshwaler areas with emergent vagelation
Marine!Coastal Areas: iniertidal areas

above the mean high water mark, mangroves,
brackish water swamps and marshes, coasta
impoundments and simlar arsas

65.9
(0.033- 0 045)

Stormwater/Drainage Systems: Storm sew-
a5, calch basins, drainage ditches. and simiar
areas

Wastewater; Sewnge effuent, sewers, sewags
lagoons, cesspodls, axidaton ponds, septic
diches and tanks, anima waste lagoons and
seltling ponds, livestodk runaff [agocns, waste-
water impoundments associated with frut and
vegetable processing. and similar aress

35.85
(0.018 - 0.033)

Dormant Rice Fields: Impounded water in
dormant rice figlds (for sppicaiion only during
the interval behween harvest and preparason of
1he fleld for the nex! cropping cyde}

Natural and Artifical Containers: Tree hdes,
bromeiads, lesf ads, and other simiar naturd
water holding containers, cematary urns, brd
baths, flower pols, rain barrds, buckets, sngs
tres, lires stockpiled in cumps landfils, recy-
ding plants and other siméar arees, abandoned
swmmeng pods, ermamenta ponds, flooded
roof tops and smiar waler holdng sites. Landill
containars, selvage yards, sbandoned vehicles

35-9
(0.018 - 0.045)

Appendices

AgriculturaliCrop Sites Where Mosquito Breeding Occurs:

Apply Natuar ™ G atarate of 3.5 lo 91b per acre in standng water within
agricuttura/crop sites where masquito treeding occurs: pasturesshay fields,
rangelands, orchards, vineyerds, and citrus growes. Do not apply to waters
Intended for amigatian

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

Pesticide Storage: Store in onginal contanes only In case of leak of
spll. contain malerial with absocbent matenals and dispose as waste

Pesticide Disposal: Wastes resuting fom the use of this product must
be disposed of on site accerding to label use drections or at an approved
wasle dsposal fachily.

Container Handling for Non-Refillable Bag: Nonrefilatie container Do
notreuse or refil this container Completely emply bag into apglication
equpment Offer for recyding, if avadable, or puncture and dspose of in &
sanitary lancfil or by incineration, of by other procedures allowed by state
and focal autherities

Container Handling for Rigid Refillable Tote: Refilabls conlainer Refil
thes container with granuar spinesad pesticide formutation enly Do et
reuse this contaner for any other purpose. Oeaning the contaner before
find dsposal Is the respansibiity of the person dsposing of the container.
Qleaning before refiling 5 the respansiility of the refiller. To dean the
container before find dsposd, emply the remaining contents from this
container into applicabon equipment. Use a sprayer with water to quchy
and completdy rinse the intanar of the containar. Ensure the top, botlom,
and dl sidas are nnsed. A high pressure sprayer with a rinsing nozzde
coutd provide a thorough ninse of the interior. Drain and colect nnsate
from the container into a callection system for tater dsposal. Drain the
container dry so no water remains. Raturn 10 point of sae. Then ofer

for recyeling if avalabie or recondilioneng if appropeate o punclure and
dispose of in a sanitary landil or by incineration, or by other procedures
aliowed by State and loca authonties

2To the extent consistent with applicable faw CLARKE MOSQUITO
CONTROL PRODUCTS, INC. makes no warranty, exprass of imphed, con-
cerning the use of s product other than as indicated on Ihe label. Buyer
assumes all sk of use'handing of this matena when use and'or handing is
conlrary to fabel insiructions
Natdar™ is a Trademark of Clarke Mosquite Control Products, Inc.

Manufactured For:
CLARKE MOSQUITC CONTROL PRODUCTS, INC.
158 North Garden Avenoe
Roselle, IL 60172,
USA
EPAReg No.: 832880 NET WEIGHT
EPAEst No. 8329-IL08  LOT

ALO30S
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Natular ™ G30

To be used In govemmental mosquito control programs, by pro-
fessional peat control operators, or in other mosquito or midge
control operations,

| Active Ingredient (dry weight basis):
| spincsad (@ mixture of spinosyn A

l‘and spinosyn D) 2.5%
| Othar ingredients L. 97.5%
| Total 100.00%

| U.S Patent No, 5,362,634 and 5,485,831

'\ * A Naturalyte® Insect Control product
\
[ Natular G20 = a 2.5% extended release granule,
[ G TN eEcTICE |
Keep Out of Reach of Children

CAUTION

Precautionary Statements
Hazards to Humans and Domestic Animals

Harmiul If swallowed. Causes moderate eye irtation. Wash therough-
ly with soap and water after handling and before eating, d R

chewing gum, or using tobacco, Avek contact with ore ;
Wear protective eyewear (such as go.
glasses),

/‘\

o net nduce vomiting unless tokd to do so by & pok-
son control canter or doctor

* Do not give anything to an unconscious perscn
fineyes:  *Hold eye open and rinse slowd and gently with
warm water for 15-20 minutes,
* Femaove contact lenses, If present, after the first
5 minutes, then continue rinsing
* Call a poison control cantar or doctor for treatment
advice
Have the product container or label with you when calling a poison
control center or doctor or gaing for treatment. You may also contact
1-800-214-7753 for emergency medical treatment information.

Environmental Hazards
This peoduct is toxic to aquatic organisms. Non-target aguatic inver-
tebrates may be killed in waters whens this pesticide is used, Do not
contaminate water when cleaning aquipment or disposing of equip-
mant washwaters,

Directions for Use
It is & violation of Federal law to use this product in a manner incon-
sistent with its labaling
Read all Directions for Use carefully bafore applying,
General information
Natular G20 15 a Naturalyte® product for kiing mosquito and midge
larvae. This product's active Ingredient, spincsad, is bioiogically
derived from the fermentation of Saccharopolyspora spinosa, a natu-

Appendices

rally eccurring soll organiam. Natular G230 releases effactive levels of
epinosad for up to 30 days under typlcal environmental conditions
Natular G30 may be applied with ground or aerial equipment
Goneral Use Precautions

Integrated Pest Management (IPM) Programs

Natular G30 i intended to kil moagquito and midge larvae. Meaguitoes
are best controlled when an IPM program is folowed. Larval control
efforts should be managed through habitat mapping, active adult and
larval surveillance, and Iintegrated with other contro! strategies such
as source reduction, public education programs, harborage or bamer
adult mosquite control applications, and targeted aduiticide applica-
tions.

Insecticide Resistance Managemant (IRM)

Natular G30 contains & Group § Insecticide. Insect biotypes with
acquired resstance to Greup § insecticides may eventually dominate
the Insect population [T appropriate resistance management strategies
are not followed. Currently, only spinetoram and spincsad active
ingredients are classifled as Group 8 insecticides, Resistance to other
ineecticides & not Hkely to Impact the effectiveness of product

Spinosad may be usad n rotation with all otje Shalad ucta in &

practices gre

et nce ﬂeus standing water within agriculturalicrop

tes, and permanent marine and freshwater sites, do net make
more than 5 applications per year

* Use insecticides with a different mode of action (different insecti-
cide group) on adult mosquitoes =o that both larvae and adults
are not axpesad to products with the same mode of action,

¢ Contact your local extension specialist, technicd advisor, end/or
Clarke representative for insecticide resistance management
and/or (PM recemmendations for the specific site and resstant
pest problems.

* FFor lurther information or to repart suspected resstance,
you may contact your local Caake representative ty calling
600-323-5727

Application

Proper application techniques help ensure adequate covernge and
correst dosage necessary to obtain optimum kill of mosquite and
midge larvae. Apply Natuiar G30 prior to ficoding as a prehatch appi-
cation to areas that breed mosquitoss, or at any stage of larval devel
opment after flooding In listed sites. Do not allow this product to dnift
onto neighboring cropsa Or NON-Crop areas o use n & manner or at &
time cther than in accordance with labed directions

Ground Application

Use conventional ground application equipment that provides even
coveage at labeled rates

Acrial Application

Fixed wing sircraft or helicopters equipped with granular spreaders
capabie of applying rates from 5 to 20 |b per acre may be used to
apply Netular G30. Aerlal application equipment should be carefutly
cakbrated before use to be sure # is working properly and delivering
2 uniform distribution pattern, Avoid overaps that will increase the
dosage of Natular G30 above abeled limits:

ALD152
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Avoiding spray drift &t the spplication site & the responsibilty of the
applicator. The interaction of many equipment and weather related
factors determine the potential for spray drift, The applicator and the
treatment coordinator are responsible for considering all these factors
when making spplication dacisions.

Application Sites and Rates

Apply Natular G20 at 5 to 20 Ib per acre. Rates are equivalent te & to
20 g per 100 sq R of water surface for efficacihous kill of mesquite and
midge larvae in the listed habital sitea Within this ange, use lower
rates when water is shallow, vegetation and/or pollution are minimal,
and mosquito popuiations are low. Do not uae less than the labeled
minimum rate. Use higher rates when water 8 desp, vegetation and/or
pallution are high, and mesquito populations are high, Natular G30
may be applied at rates up to 20 Ib per acre in waters high in omganic
content, geep-water mosguito habitats or those with dense surface
cover, and where manitoring Indicates a lack of kill &t typlcal rates.
Reapply after 30 days More frequent applications may be made If
menitoring indicates that krval populations have reestablished or
waather conditions have rendered initial treatments inefiective
Non-Crop Sites

Apply Natular G30 in the following non-crop sites to kill mosquito lar-
vae spocies:

Temporary Standing Water: Woodland pocls. snow pocls, roadside
ditches, rstention ponds, freshwater dredge apells, tire tracka and
other natural or manmade depreasions. rock holea. pot holes and aim-
llar areas subject to holding water,

Othor Freshwater Sites: Natural and manmade aquatic sites; edges
of Bkes, pands, canals, stream eddles. cmek edges, and detention
ponds.

Freshwater Swamps and Marshes: Mixed hardwood swamps, cat-
tall marsh, commeon reed wetland, water hyacinth ponds, and siméar
freshwiater areas with emergent vegetation

Marine/Coastal Areas: Intartidal areas above the mean high water
mark, mangroves, brackish water swamgs and marshes, coastal
impoundments and similar sreas

Stormwater/Drainage Systems: Storm sewsrs, catch basins,
drainage citches, and similar areas.

Wastewster: Sewage sffuent, sewers sewage lagoona, cesspools,
oxidation ponds, septic ditches and tanks, animal waste lngoons and
settiing ponds, Ivestock runoff lagoons, wastewster impoundments.
associated with fruit and vegetable processing, and similar areas,
Dormant Rice Flelds: Impounded water in dorment rice fields {for
application only during the internval between harvest and preparation
of the field for the next cropping cycie)

Natural and Artificial Containers: Troe holes, bromeiads. leaf axils,
and other simiar natural water holding containers; cematery ums, bird
baths, flower pots, ran bamels. buckets, single tires, tirea stockplled
In dumps, landrills, recycling plants and other aimilar areas, aban-
doned swimming pools, omamaental ponds. flooded roof tops and
similar water holding sites; landfid containers, salvage yards, aban-
doned vehicles

Agricuitural/Crop Sitee Where Moesquito Breeding Occurs

Apply Natular G30 at the rate of 5 to 20 Ib per acre in standing water
within agrcuttural/icrop sites where moaguito breeding occurs to kil
mosquito larvee species pasturesthay fislds, mngeland. orchards,
vineyards, and citrus groves. Da not apply to waters intended for il
gation,

Appendices

STORAGE AND DISPOSAL
Do not contaminate water, foad, o feed by storage and disposal,
Pesticide Storage: Stom in a cool dry place in orgina container
only.
Pesticide Disposal Wastes reaulting from the w=aeé of this product
must be disposed of on site or ot an approved waste disposal faciity
Container Handling: Nonrefillable container Do not rause or refill
this container, Offer for recycling If availabie. or puncture and dis-
pose of In a sanitary landfil, or by Incineration, or by other proce-
dures allowad by state and |ccal authorities,

Warranty
To the extent consistent with applicabla faw, CLARKE MOSQUITO
CONTROL PRODUCTS, INC. makes no warronty, express or impied,
conceming the use of this product other than as indicated on the
Iabel, Buyer assumes all sk of use/handling of ths material when use
and/or handling Is contrary to Iabel instructiona
Naturalyte a0 & & Trademark of Dow AgmoSciences LLT
Natular™ is 2 Trademark of Clarke Mosqulte Control Products, Inc.

Manudactured for
Clarke Mosquite Control Products, Inc.
159 North Garden Avenue
Roselle, IL 60172 U.S.A

Made In the U.S.A EPA Reg. No. 8328-83
EPA Est 8320-1L-03

Net Conterts: 20 Bou /18,14 kg
Lot/Batch No

ALO152

123



Annual Report to the Technical Advisory Board

RESTRICTED USE PESTICIDE
DUE TO TOXICITY TO FISH AND AQUATIC ORGANISMS
§Fﬂ ruteel sle to and usa onty bi cartified appacetors or parsons under their dwect supsrvason and only for those uses covered by the certdied appacator's cemhcnuof |

Clarke

A Synthetic Pyrothroid %or Efective Controf and Repatency of Adult Nessance and
Veclor Mosguines, Gnats. Biting and Non-Biling Mdges Blocifies. Doar Fles and
Ctm' Biting Fies in Cutdoor Residentiat and Recrealinnal Azeas

Arzuu Angrmm
Permathon {3 Phanosyphanyt) muthyl (+4-) e trans-3-

FaoN
Q7 | PERMETHRIN 57% OS

(2.2 dichiorathemy| ) 2 Z‘-derychbpmpme caoxpals . 57 0%
Orher Ingredients® ... ..., . 000%
TOTAL : 100.00%

Containg § gl Parmethein
*Contains petraleum disihsos
Ciaftrans isomers rabo - mdn, 39% |+) ¢tz and max §5% {+} trana.
KEEP OUT OF REACH OF CHILDREN
ARSTAID

Have product coramer or label with you whan calling 2 poiwn control
cendor or doctor, or going lor freatmend, For mdlul o nnllo
call the ntermational Paison Controf CeMarj 1

IFIWALLOWED . | immedintely, pnc cm f \
Vol oo 50N
d Do u l h: an Dmrgvn
Ll L

WWWM& Vamllng may cause
2p

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION: Hamaful it ewalownd. Wash tharoughiy with s00p and water after handing
and butore eafing, dorking, chewsng gum. ueng tobacoo of usny the todel
Persongd Prosective Equamont (PPE) Muers, Joaders. appliatoss and other han-
dors must wear. Lang-stasve shirt and long ponts, shoes plus socks, and chomical-
resistant gloves made of any watorproof materad hlxorsfoaders, persone cleanng
equpmant, and persons exposed to :1¢ concentrate musl wear @ chemicol-resistant
apron
ez Sodaty Requrements Foliow manufadiurer s metruchons for cieaning/maintain
ing PPE. If no such instructions for washanles masl, uee detergant Gl hol water
¥ieap and wash PPE saparately from ather Inundry. Decard ciothing and othier absar-
bent materisls $iof howe been arenched or homly contamenated with the product's
con:urcele Da ot rmsa them
“Uzer Safufy Racommendations

Ueere should wash hands bofore eating, drinking. chewing gum, using fobiacco, or

usnyg the sodet. Users should mmove clothing/PPE mmediatsly f pesticida pets

nede Then wash haroughly and put on dean ciotimg: Users shold remmes

FPE immecwtsy skor handing this product. VWash the outside of gloves bofore

removing. As s0on s possbie, wash thoroughly and change into doan clothing

ENVIRONMENTAL HAZARDS
This product i estramely Joxie 1 fath and oquatic argansme, includog Teh md
Invertebrates. Do not apply dreclly to waler o to areas where surface woles i
preaant of to intetidal areas helaw the mean high water mark. Do net apply when
weather condilions favor diift fom rextod areaz, On® and runoff fom Yested areas
oy he haxardouws 1o aqualic arganiems (n negitionng sreas o net contamnale
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woltr whin deposng of aqupamnnt wash waters. Undaer soma condlions, # may
w30 hove 3 petential ©¢ transport imo surface wator runoff (primanily adsorbed to
suspendad soll particles). for savaral mentha or morn aftor npplcation. These ndudo
poorly draimng or wit sciks with madiy visible dopes toward odacent mrface watars
froquinntly fleodnd arvas, and amas ovartyng oxtomnly shaslow groundwator, meas
wih m-fold conals or déches thal drain 1o surfaco woter, aruas not separated from
adjacent surface walors with vegosatod fillor sirips, and aroos over-lymg tie dminoge
systems that dran to srface walers

This pesticice is highly foxe o beos eposed to deect reatment on blooming trops
or woeds. Do not apply thee praduct or aliow it o anft fo blocming crops or weads
while bees are nctively ziting the treadmant sees

Do rot dscharge ofuent contmining e product mio m 000

%me local

hln Wator Board or

SICAL OR CHEMICAL HAZARDS
o R use o #ore noar haot oc open flamo

DIRECTIONS FOR USE

1t 4 wolation of Federal Law 1o use (his product i & mannet inconsistent
with its labeling

Pecavbuns snd Rastrctions
Do ret apply $iks preduct in o way (hat wil confact workess of oihes perscns, ether
drecdly or theough difl. Only prefected andlan may Bo i the area deng sppica
ton
Hot for wae in cutdoor renidantial mistng oystems. Nol for wae in meterod rdease
aystema
Use i handhoid thermial focoms 1o probibiled. Not for sppicalian by sishonaey g
ch
Do et ke sppficationa duriig rain Apply when wind speod is gredlar (han 1 mph
Except when applying 1o bulking foundations, sl cctdeor applications to mpervious
wxfuces wich an adownlhe, dfvgways, paboe porches nnd structural suefaces (sueh
at windows, doars, and eaves ) are limied (o spaft and crackfind Crovice applicaton
only. When apphing speays 1o bulding feundalions, apply saray fo o medmum heighl
of 3 et

Do ret allow sproy troalmeont to deift orlo cropland, poullry ranges o polablo wals
suppias Do nof use on mops used for food o farage
i red apply within 25 Soo! of aquatic habitals {such 28, bul ricl imAed i, Jhes
resarvoirs, fivars, slroams, marshes, nabural ponds. estunnos, and cammarcal fish
panis)

Speay Orfl Reousumerids
Orly apgly this product if the wend diruction favers on-taget dopostion. Do nof apply
whoa ho wind welocty micoeds 15 mph Wind spocd must be measired adjacen! lo
thu application wie on the upwind side, immuodiatoly orior lo appication
Do not mako appications nlo lomporature iwsrsons. Wversions are thamacteszed
by atatiby g arel memasng femparsluos wih height sbove ftho ground. Mt or oy
may indicate the presance of an ewsrsion ln humad areas, The spplcalor may doloct
tho prosenoo of an pwcrsion by producry smoka and obsening @ smoka kayor nesr

o ground surfaca
ALLZTY
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Une orty Medum or coarser spmy nozzles according to ASAE (5572) dafinition for
standard nezzies and that produce & croplet spectrum of 150-300 micrens VWD
conditicas of low humidty snd high temporaéures. spplicotors should e o coarsor
dropiet eza

Genural nformation
PERMETHRIN 51% OS provides rosidusi contro of st rusance and vector mos-
Yueoes and othet keted pests on plant and tther surfaces where These peds iy
reat (harbor) for up to 14 daye i thaded arazs Sezondary acivity of n Bamer-type
applization & hvough repallency.
PERMETHRIN 57% OF 12 approvad for Lee a2 = reaidual bamerMaimorege spray in
veyetation and around structures In residontial and reorestonsl weas and olher oe
ans these ingects ocor Typeeal harbernge sites ntude brush, buldng foundatons
bushes, chmbing lvy, prasses, lvane, troes, furf, vepetstve groundsones, wincbeesk
vegetation and other such vegetatve cover within or sumounding municipad and
reswdentiel arene such as, dut pok bmited to: alhletic fisdds, campgrounds, oollapzed
shuetures {oid bulding fndabions, fences), pmk yards, Inrge fre plee; log pes,
oemguwn wadle aees parks, playgrounds, outdoor reidentisl aeas, schesl
yams, eesep yaeas (including shandened vehicles), wnodaed park brails, woodands,
weodicks. and woodples

Anplicaden Diceclinny
Apply product try ground opglication with & mist blower, pawr hackpack, pressure

spruyar, or ultra-low velume {ULV) cold serosal gonorator, if o ULV aprayer is used,
adjust pressurn to delivor partickes of 150-200 mecrons VMO

PERMETHRIN 57% OS must bee mixed wilh 3 non-phylatoxic of madure pror 1o
apphcotion The dl miiure = obtaned by combmning 1 part soybenn oll Yo Z patts
meveral oll. Neer phylotenae nile mvist ba waed to avord plunt dosrage witen trosted
et

To kil o repel mosguitves. midaes, deer fhes and olher bithg fles. mic wih enough
o mixture o0 as o saaily apoly 0.1 peunds of Pemnathein per acre. The odowng.
dlutiony 3nd flow rate e cakuiated nesuming a 2 MPH walling speed and a fifyy (50)
fool apghcation swstn. If 3 dferent dlufion rstin or wallang speed is used, adist rfe
azzordingly ¢o 53 to ochiove 0 4 pounds of Permeshin per nore.

Dison Finishad Speay Agpicason rata
(Parmathen) 22 MPH waking spsed
PEAMETHRN | Soybean | Mineesd | %owe | Lo i/ | Floed | Flaz/ 1B at
$T%0% ol o galon | Atre Mnute fiom
| Pact IPwtr | §Psrts | 57%| 05 -] a0 R} Y

For optimum resulte, tharoughly spray segatation. Do nef spray fo he pomt of mincf,
For largo recroational arsaw such ais footbodl fiolds, stadiims, racetrocks, and puiiic
parks, spray the nsectckie-all mixture fo all vegatalive aroas ang groundeover and fo
sumounding harbecags aruas

Do not cantamirate wate:, food of fead by stornge and dizposst.

PESTICIDE STORAGE & SALL PROCEDURES: Do ret theore o tempeeatursn hefow 40 *F (4.5 “C) If the matenal has heen exposed ta lampeeatursn helow 20 *F e may
proopitation, Check for crystalization. If evident, warm to-B0 *F (26 5 *C) and tharoughly mix before Leng. 0O HOT LSE OPEN FLAME Stere upright 3 mom temperalire,
cposiae to edreme lemperalires. In case of spll ur leakage, soak up Wit in abeerbent malerin such & sand, sosthust, andh, hiles's et ele. Dispose of with chens.

el woske

}_PESTK:IDE DISPOSAL: Wastes reauting from the use of tha procuct moy be dizposad of & an noproved wasto depoenl faclify,

ICONTAMER HANDLING. Refilabilo cuntsne: Refill s cordana with posticide oy, Do nol yeuse his containot fr sty ather purpuse. Qeanng tr contaner bekare frs! do-
o3l & Ihe tosponsiblily of M pergon dlenosng of Ihe contuiner, Cieanng before rafiling (o tig responsidbiily of the rofifer To ¢tlean $ho cortaiter bk feal Ganosal, emply
rumaining cordents from Wiis contaier infe applosion equipmeld ar mix tank. Fil the container abold 10 pereent Al with weder Agitale vigarausty o retimulate wales wih
puenp for 2 mirutes. Pour o pump rinate ko tinsale colloston system Ropont {h ringing procedure two mote tme, Than offer for recyelng if ovailablo of recondtioning
appropriale, or punctute and tepote of In 5 2ankary landhl or by other procediens approved by slale and local aulboeities

STORAGE & DISPOSAL

FOR MORE INFORMATION CALL: 1.880-323.5727

NOTICE: To lhe extent consistent wih sppicabie luw, suller mnkes no warranty, expreased of mpled, conceming the use of tes product elfinr than as indicated on the label
Buyer asaumes 3l nsk of e sndlor handling of the matertal whon wee sndior hancling ks cortrary to kabiol ngtnactiong

MANUFACTURED BY:
CLARKE IOSQUITO CONTROL PRODUCTS, INC
150 NORTH GARCEN AVE
ROSELLE, IL 60172

EPAREG. NO. 8329-44
EPAEST NO.8329-L-01
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Usa

AVAILABLE CONTAINERS: {NET CONTENTS): 30 GAL
LOT NO. marked on containet

aLoam

125



Annual Report to the Technical Advisory Board

7396_1021-1569_0311
PYROCIDE® Mosquito Adulticiding Concentrate

Mol AUGHLIN .
MGK® 5% T
KING COMPANY

8810 Tenth Avenue N. / Minneapolis, Minnesota 554274319 US A - Tel ne (763) 5440341

FOR USE ONLY BY FEDERAL, STATE, TRIBAL OR LOCAL GOVERNMENT OFFICALS RESPONSIBLE FOR PUBLIC HEALTH
OR VECTOR CONTROL CR BY PERSONS CERTIFIED IN THE APPROPRIATE CATEGCRY OR OTHERWISE AUTHORIZED
BY THE STATE OR TRIBAL LEAD PESTICIDE REGULATORY AGENCY TO PERFORM ADULT MOSQUITO CONTROL
APPLICATIONS, OR BY PERSONS UNDER THEIR DIRECT SUPERVISICN

ACTIVE INGREDIENTS

Pyrething. ... ... 500%
*  Piperonyl butoxiGe, TOCRCAT. .. ... .....o..occcciocesosoerrcirereees 25.00%
*  OTHER INGREDIENTS . ... ‘ B 70.00%

Equivalent 1o 20.00% (butylcarbityl) (G-propylpipercayl) ether and 5.00% related comp\;

**  Contains petroleum distilate
PYROCIDE® - Registered trademark of McLaughin Gormley King Company
This product contains 0.475 Ib/gal (56 85 g/L) Pyretheins and 2 375 ligal

KEEP OU

A(\ \ 4
~ SONNRNTRSARE

IF SWALLOWED: «  |mmediatgly C W) Cepxer or doctor,
* Do X oyl ;
. . Vol Id fo do so by a paison cantrol center or a doctor
-

th t0 3N UNCONSCIoUS Person.

d
e
IF IN EYES: < . \?gg;sé slowly and gently with water for 15-20 minites.
\ mo! £l s, if present. after the first 5 mirutes, then continue rinsing eyes

ntrol center or doctor for treatment advice

IF ON SKIN CR . contaminated clothing

CLOTHING - in immediately with plenty of water for 15-20 minutes
L poison control center or doctor for treatment advice

IF INHALED: * Move person to fresh air

If person is not breathing, call 911 or an ambulance, then give adificial respiration, preferably
mouth-to-mouth If possible.
= Call a posson control center or dacter for further treatment advice
NOTE TOC PHYSICIAN: This product contains petroleum distiliate and may pose an aspiration pneumonia hazard
Have the product container or label with you when calling a posson control center or dector, or going for treatment. For
infarmation regarding medical emergencies or pesticide incidents, call 1-888-740-8712

Net Contents
Manufactured by
Mec LAUGHLIN GORMLEY KING COMPANY
8310 Tenth Avenue North
Minneapadis. MN 55427
EPAReg No 1021-1569 EPA Est No 1021-MN-2

Page 1 of 4
7396_1021-1569_0311
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PRECAUTIONARY STATEMENTS

CAUTION
Harmful i swallowed, mhaled, or absorbed through skin. Causes eye irntation.  Avoid contact with skin, eyes, or clothing
Avald breathing vapors of spray mist. Wash thoroughly with soap and water after handling Remove contaminated
clothing and wash before reuse.

IR H

This product is toxic to aquatic organisms, including fish and aquatic invertebrates, Runolff from treated areas or
deposition of spray droplets into a body of water may be hazardous to fish and aquatic invertebrates. Before making the
first application in a season, i is advisable to consult with the state or tribal agency with primary responsibility for
pesticide regulation to determine if other regulatory requirements exist Do not apply over bodies of water (lakes, rivers,
permanent sireams, natural ponds, commercial fish pornds, swamps, marshes or estuaries), except when necessary o
target areas where adult mosquitoes are present, and weather conditiors will facilitatexpoverment of applied material
away from the water in order to minimize incidental deposition Inte the water bog; ¢ contaminate bodies of water
when disposing of equipment rinsate or wash waters

BEE WARNING: This product is highly toxic to bees exposed to directf?eaige { gPs or weeds. Do not
apply this product ta or aliow it to drift onto blooming crops or we \ 2%5

when applications are made to prevent or control a threat to puls(idg
local health or vector control agency on the basss of do g R

JetErmined by a state, tribal or
e Lausing agents in vecior
s, or if specifically approved by

Do not use or store near heat or open fa®e\ |

N\\N\\S
% CTIONS FOR USE
10lation of Federal Law to use this product

a manner inconsistent with ts labeling.

This concenirate 1s formulat ed vith a suitable oll dluent, such as (but not restnicted to) light mineral oll, decdofized
kerosene or petroleum distillate Mef use in cold fog aerosol generators

This concentrate may be diluted or used as supplied for mosquite control programs involving residential. industnal, recreational
and agricultural areas, swamps, marshes, overgrown waste areas, roadsides and pastures where adult mosquiios occur

Use in agricuitural areas should be in such a8 manner as {o avoid residues in excess of established tolerances for pyrethrins and
piperonyl butoxide on crops or commadities,

Best resuits are expected from application when the meteorological conditions favor an inversion of air temperatures in the area
reated, and when the wind s not excessive, Repeated applications may be made as necessary to oblain the desired reduction in
aduft mosquites.

Back pack applcation may require a greater rate of dilution than the dilution used for vehicle or aircraft mounted sprayers, in order
to achieve the desired rate of application of active ingreckents per acre

EQUIPMENT CALIBRATION PARAMETERS
SPRAY PARTICLE SIZE AND DROPLET SPECTRA

Directiors from the equipment manufacture or vendor, pesticide registrant or a test facility using laser-based measurement
instrument must be used to adjust equipment to product acceptable droplet size spectra  Application equipment must be tested
annually to confirm that pressure at the nozzle and nozzle flow rate(s) are properly calibrated.
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Annual Report to the Technical Advisory Board

If necessary, contact the distributor or manufacture of this product for undiluted spread factors or the manufacturer of diuting cils
for a spread factor to use to determine droplet size with this product if applied undiluted or diluted

Ground Equipment:

Specifically: Cold Aerosol ULV, Non-Thermal Spray, Mecharscal Cold Aerosol, Turblne Spray, and Thermal Aerosol Fogging
Equipment

Spray equipment must be adjusted so that the volume median diameter (VMD) is les than 30 microns (Dv 0.5 < 30um) and that
90% of the spray i contained in droplets smaller than 50 micrens {Dv 0.9 <50 um).

Aerial Equipment:

Spray equpment must be adjusted so that the volume meckan dameter produced s lesg{r
that 90% of the spray is contained in droplets smailer than 80 microns (Ov 0.8 < 80)

g 60 microns (Ov 0.5 < 60um) and

Do not apply more than 0.2 Ibs of pyrethnn per acrelyear ( ,, ; } akd 4! piperory! butoxide per acrefyear
5% -;ue-.\ i i i
gging 7396 diluted or undiluted at rates between 0.0018

More frequent treatments may be mpa 2
lacal health or vector cantrol age qp‘ wed evidence of disease causing agents in vector mosquitoes of the

accurrence of mosquito-bomp TR |
natural disaster reoovew(%\
\/ STORAGE AND DISPOSAL

Do not contaminate water, by storage and disposal

PESTICIDE STORAGE: Sto a cool, dry place. Keep container closed. Past as a pesticide storage area. Always siore
pesticides in the original container. Store away from food, pet food, feed, seed, fertilizers, and veterinary supplies Place hiquid
formulations on lower sheives and dry formulatons above.

PESTICIDE DISPOSAL  To avaoid wastes, use all material in this container by application according o label directions. If
wastes cannot be avoided, offer remaining product to @ waste disposal facility or pesticide disposal program (often such
programs are run by state or local governments or by industry)

H TN [ iners af | r . Nenrefillable container. Do not reuse or refill this container
Triple nnse container (of equivalent) promplly after emplying Tripte rinse as follows Empty the remaining contents into
application eguipment or @ mix tank and drain for 10 seconds after the flow tegins to drip. Fill the container ¥ full with water
and recap Shake for 10 seconds. Pour rinsate into application equipment or a mix tank or store rinsate for later use or
asposal. Drain for 10 seconds after the flow begins to drip. Repeat this procedure two more times. Then offer for recycling If
available, or punctwe and dispose of in a sanitary landfill or by incineration. Do not burn unless allowed by state and local
ordinances

CONTAINER HANDLING [For Containers Greater Than 5 Gallons]. Nonrefillable container. Do not reuse or refill this
container. Triple rinse as follows. Empty the remaining contents into application eguipment or 2 mix tank. Fill the container %
full with water. Replace and tighten closures. Tip container on its side and roll it back and forth, ensuring at least one
complete revolution, for 30 seconds. Stand the container on its end and tip it back and forth several times Turn the container
cver onto its cther end and tip it back and forth several times Empty the rinsate into application equipment or a mix tank or
store rinsate for later use or dsposal_Repeat this procedure two more times.
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Storage and Dispozsl for Refifable Righd Containers with & cagecily grealer than 5 galons]

STORAGE AND DISPOSAL
Do not contaminate water, focd, or feed by storage and dsposal,

STORAGE Store in a cool, dry place Keep container closed

} j . To avoid wastes, use all material in this container by application according to label directions. If
wastes cannot be avoxded, offer remaining product o a waste disposal facility or pesticide disposal program (often such
programs are run by state or local governments or by industry)

guse this container for any other

CONTAINER REUSE  Refillable container. Refill this container with pesticide cnk
S rg of the cortainer, Cleaning

purpose. Cleaning the container before final disposal is the responsibility of the
before refilling is the respensibility of the refiller

into application equipment or mix tank. Fill the container about 10 \ 2 ditate vigorously or recirculate
water with the pump for 2 minutes. Pour or pump rinsate j ica z ~ sate collection system. Repeat this
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FASTCAP

Spider & Scorpion Insecticide

« Fast-acting microencapsulated formula
* Combines fast kill and residual control

Annual Report to the Technical Advisory Board

« Kills Ants, Spiders, Scorpions, Fleas, and other

listed insects

KEEP OUT OF REACH OF CHILDREN

CAUTION

See inside for first ad and precautionary satements,

DIRECTIONS FOR USE

It 5 a vickation of tederal law to use this product in a manner
inconsistent with its abeling

Remnove fets and bikds, cover fsh

INSECTS CONTROLLED;
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Grosn Clowerwormit

G sty Frutwcornd

mparted Cabbagaaorms

beriene otk
Bugs
Lesf Tesding Catenpi bae

Lo

Lo Miners
Lesd Aotk

Ly T

Lshaoppes

Lesser Applowattre
Lenzir feadh oo Sarwrs
Loy

Lpgr B

Moo Eaan Bt
Miw
Mo ¢

rickety

Naeal Crangememn
Neithiee Fine View )
Ok tad Fruk Mot

Fanted Lady Covarptloe:

Py Weonth

Paach T Borers
Peach Twig Bovert
Pax Pyl

Paar Sy

Poon Lot Plrybacern
Pacan Wt Casshcarars

a0 Spatietay
Pacan St Phylotsm
Fecen Weah

Pappad Weanih
Periodicsl Coaden
Pickiewams

Piby

PineChae

Fne Conesd Bap
Pnt blum

Phim Curcuimy

Hed TneSomtle

Nt tesedd Pioe Somdlbe
Red-ipad Frawam
fndwonms

Sak Marsh Caterpil e
Sap Beethes

S

Sed'Webwunme
cebox

el

petebug

Senk o

Tanihed Plaet B
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GENERAL INFORMATION:

o 1ot 2pply ThE Produc in paTefil IDoms 0f in 2y Doms whike 2cupid by The eldary
or wfirm, Do nt appy to dassoons whtk in us (x- rot apply I instrutines {pdudng
ibraie, schools, sponstacitiviy, elr) In the mmadiare 303 whare 0apants ae present
Do not 2pply a5 a Space spiay I rescentist ses

relzght FagCap Spidet & SCompion Insactizik £ 3 nicmercapadated suspension
reerEis comaning the sollowing pourds of adwe Irgredere por gallon Edemaleate
{054 ) Pralettun (0135 by |, Aiparamyl Butowa (0675 &)

Orebaht FaCap Spider & Scompion Insacticide combines fast kil {action) and long
reskdual sty aganst pasts liged ge this bl whien applied &5 surlace or spat

treatments, Injected ito wall voids, o 25 3 OaTc and oence STy in 2od aund
tesidential and comenuntisl stroctune, & vall 45 on tut and hm!»apm; Orelsght

£ 3 & pon heectiode may be sprawed on any sureoe that wilk not be
stained bry wates, DO NOT wse 18 procduct 25 3 Joager of 2pply £ 453 Spade Spray). Ifeciar
apphcation equiprent that delvers kw wolime traatmarts may be used to make crack

El K® injections of spot and gener surface treatments DO NOT apply In hectical

Jes, junctian and switch Saxes, motor Fousngs, of other akdresl agupnen dos fo

: hazad fiom waterbasad soray

0

Usie ondy b aroas . Remons pats and conar fish aguanus and pats’ 100d and
watar dishas bulore sgeaying Koep all pecple fespecialy chikdron) and ;»l- oul 1 st
teing treated and restn access to these weas untd all surlaces are dry. DO NOT legwe
of whie Cikdgn of pats can come into contact with 1. DO NOT dhow spiay to

< 'ﬂau food or food-containng sufaces, feed, o water supples. Thormnbly wash dshes
and 1ood handlivg utersils wih: coxp and water if they become contaminated with this
prochid, Food utensls sich as teasponns and measmng oups must not be used for tood
purpoces after usa with pasticides.

APPLICATION IN FOOD PROCESSING/HANDLING ESTABLISHMENTS:
Applction Is permited within dood @d non-tood aress of Yood sevice 20d harding
ostablshmarts (phyas other than prieste resdences) including, but net §mitéd to
restautanes, meat processing plants, grocery stores, bakenies, food manutactuing
and peocessing etablehments, and food warehiissng astablsheres D e Tiesd
astatishments whare hvestock tead 15 present

Foud areas #duds areas for teceling, seng, sacing, Eaniing, baltling, wiappng
Boadng, pripaing, odhle wite stofage, and anclised processng Systany, milk, and
daines SEving areas a0 phces where praparsd foads are sanved such a5 dining roores,
bt excludng areas where foods may be prepared o ekt Nor-iood aneas edude
Qartage oo, deatorkes, oo deing (to sawrs), entnes and vestibues, offies, bk
10005, Maching roorEs, Qarages, mop dosets, and sorage alter Gareeng o 2atting

Gengral Surfate Applcations Do net spply Orchighl TagCap Spitir & Scotpen
reectioce a5 a gereral suface apphcation Infood areas of the faaley when the Gulty

2 in opeaton o %ood is axposed. Do nit apply directly 10 food. Comer o mae al 1ood
and dood processing eqapment prk =wk;€m Alter spaying in peat packng plarts
Bahpris, and otrer100d procisany plaets, wish with an olfecie thaling conpourd,
and thee nnse 54 squipment, bendhes, shehing, et whese exposed fond wil be handkd
with gotabbs wasss Répeat applications 25 needed, but do not excead hote shanone 1)
appication weey fourteen (18) days

Spot or cradk & arevice applications:

Spot of track and cresice appiications fay be made whils facilty is in operation, paovided
axpased food |§ covered o0 tamumed from the ares heerg treatud Do nol-gpply creatly to
$oud or food-harding sufaces Nepeat appltsh:fs 2 nesded, it 00 not-&0eed me
hen ane (1) applization svery Tounesn {1} days

ythe home, cover exposad foad and do rat allow spray to contadt food sufaces i spray
oo ol aat These suftaces, dean Sirtatns 'with Sap and werk(

MIXING INS TRUCTIONS:

Ofelsaht FagCap Spader 2 Scarpion Insadticide should be mived with waler and acpled
with fand pressuried or powar uperated spragers. Agtate cortainet of Unskiugit FastCap
Spider & Scofpion Insactickde before dluting by kwening A several tines. Clean sy
squpment belors and atter s For dlbstion, okl appecocmatety hall the roqumad weater to
speay tank and then add the appropriase amount of Orelaught FastCap Spicer & Stoipka
reecticd Aglate, and sowly add 1he remaindg weter. Agitate pray thoxeghly belos
usng and 350 oocasinaly durng usa 1o encute aispersion It speay fiber somens are wsed,
they shoud be 50 reesh of langar Use 0.5 Hud ounces (15 oc) of Onslught FastCap
Spidor & oo Inscticik in T galon of watee for !dul IRLANOTE 01 % & malnterdno
control rate. Uss 1.0 flud o 30 o) per galion of waner for heavy nfestatlons of 25 an
witial lean cut rate Appy cond hufsts o spay ped siuan foot of aea being tRated
Avorl @cesave apphation [ampen sufaces dut not 10 the goint of saturation or run-off
Onby diute Qrelaughe FastCap Speder & Scorpean Irgecticde with water

Ondpaht FastCap moy be speayed on any surface that will mot be stainsd by watar i you
ara concemed about staining of ae not suie it 2 surtate |5 water safe, tess the surface by
Saying 3 snall anount i an nconspitu e ey before making & hmad appheaton

The followang chart pdicates the percent of aciwe ingradieds that is i the sprayee a1k
after micing Dnstanght FastCap Spider Z Scomion it o §iher tte

Dilution Rate In ¥

Fral % concentration of
Anhe Ingrdents

Hnal % concentzation
of Ative ingfeckents

Fdemuetae ) 025% Q050%
Prallsthan 0.005% Q0%
Pipernml bulcdds 0031% Q063%
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Tank Mixing:

Ordaught Fastl. ap Spider & Scompien Insactiode may be tank miced with an insed growen
requlaton sacn a3 NyGuasd® IGR Concentate of pyrethium-Contaking Soaucts of am
otfies curently ristived pedticdes urliss exprisshy prohibied by the product bl

The resuteg tank max may be appled in 3nazs where thes products 3% alowsd % be
spieyed. Do not tank mix Orelagh FatCad Spider 2 Scomicn insacticide with prodadis
tomanig dichlorms ((EVP)

INDOOR USE
Application Rates for Indoor Structural Pests:

Spders and
Other Listed
Crawfing Insects
T Glond 1000 3g 1|
tnpinfezation [ 051 5RO e
101 &) Galon Acplyas 8 maree wel spray
Hoawy kstaoen | y7 un o Broadcact Satace Spiey
TP (T By sk
LU s . matmet
Fiyng nects (357 bt I | Secd riwal s
Scomomand |y o) caon |1 Gedear! 1000 59t
Other Listed 1753 ) 10 i
Ticks D50 o) Glon |1 Glond 100535 I,
B9 mia) 140 mrive
Fleas, Lice 051 opf Galon |t Safoar 1000 3q 1t Acply 23 noted tices wity
& Bed Bugy G337 Wi 140 vy 4 feg partich spiny

and other lsted insect pests

Azl 253 corse, wet 5Pt 5 afaces where these pests are noemally found T'-m fioces,
baseboants, arauned d00es and windows. i SIS, Craw] Spaces, £aves, COMES, Closels
wals, Wity pipes, tocage aras, and all cracks and oevices Treat wderraath sni,
Erwaeals, Ringerators, stoves, the urdersce of shaves, dewers, Qabirels, anmas btﬁrﬂ
page, arad Inall places whete thess nscats shaftar Contatt i marmy insects as possably
with direa spray fecast applcations =5 neaded, but do not 2xoeec mone thancne (1)
application ovety sivun (7] dipt
For ant control indoors:
Aol 10 20t taik, around Garagy receptacks, and near 160d sources Ales appy amnued
thoars and windias and wheesser these pects may find entrance to the strutuse Bemos
sources at food though 23k Pygiene prattices whenever posaitie
Flying insect pests indoors:
Treat inzet xshing Jreas such s walk and redings, seens, around vandows, doors,
g lioht frenares, and athes surtaces That artss f'w-gm»e(h Inithaee treatments 3 the
begrring of fiy sedson, ard mpaat et rrants a nng senack of haavy infestnion

Insect pests ndoors:

Agchs speay 1 nasts lata in the eenin whin sStingng reedts 4iv of 125

Thosteichly iy

ned, nest ertiance, and aumundng areis where nsects fand of walk. 1 cund doars
At windows, I aTtics, camd Spaces and posditie hatbatsan sBes ot points of antry,

For control of Brown sz

Thomughly pply a5 3 spot treatiman 10 ifestid dress such a5 pat bedk and resting aress,
nearty tracks 3nd trewies, akoni and beting bamboards, window and door frames, and
bcabized areas of flooe and flood covelngs whes Pese peds may te precent DD BT
SPRAY PETS WITH THE PRODUCT Traat mq and cats with o prochact ragistered for 152
onanmak.

For control of

Tharoushly :O#" a3 rre pamichk broadcast spray o intesad 1ugs, capels, and pe
res g arat Prioe 10 treatnent, aquanyms and fish bowds shoudd e covered, and pet
animals Soukd bo emerad from 1he ama baing teeatnd. DO vl petnit humas of gols
1o mordact treated surfaces ot speay has dieg, OM pet tedding srodd be ramoved
and raplyzed mith chsan, Tragh beddng after taatinent. 0O NOT <PRAY PETS WITH THS
PROOUCT Treat dogs and cats wih 3 feodict ragisterad for use o0 aninak

To control Bed Bugs:

Thomughly clean and vacuum mattresses; box prngs, thoors, and sufaces Treat
mattresses and DO Sprngs with an appiowed paaicide, prethin a2l
Acply Oralaugin FastCap Spocor & Scarpion Ireadlicdn s a giot txatment 16 padertial
hartorage sttes and migration paths, and cracks and evices, around baseboaeds,
Thoartoands, hesdboasds, wat voids and walk

For control of stored product pests:
Sty m..mu;), aound dll’ i ol diang, nor-od comeyors, benthes, ppes, palling
5 sbeces of oquipreant, and CEhY areas mekeo stnned Jeodhct

- Tark-moc or sequentil use of an nsect Qiowth regulator, such @5
tf.mn!' K& Concemirate, & racommendad to hreak the Inmct repoduction oyl Do not
apply this pray 1o surtaces or unensis that may coma n onfact wih dood, ance excessiie
fegdues infood say resul

To treat voids in equipment and structures:

Te Wil imsacts harborng In wal volds and cther insceessible spaces in equipment and
shuctisas, uss ingection equpient dasikned for decp ward applications fodow the
Ingection equipment manafacurers mommendations for proper <2t up and al presaures
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Placu the apaticston i at or 1060 th vosd spsah 10 e tieatid For mai<esdb b vods, i
may be necessary 1o Al an access hokds] ingct product mao the void space i short
bursts, aliowing it pressure f0 push Irescticide ceep into the space. Awold applying to the
port of runatt or dip Ventiate anas theroughly befove fa-grirg. Do 201 neapply more thae
every foorieen (14) das
To kill &Qmﬁmgsollnedﬁaq mseas:
Use this comeart fe 10 treal gram storage aoifties. and other Isted areas, i sokd
product pest control Far control of exposed 2cuh and Immatues tagas ol soted product
w5 phy o cacks, crevices, and othe: surlaces where the pests have Besn seon o have
rhorage Tret arass where peocucts ate dtorsd before Hling with the produa, Aogly
1hw xafiod Fstod abono, usng one galon of spaay i per 1006 squse st of surdae ares
to be tieated Cleaning 3l aseas prioc 10 use wil ircrease kavels of comml Any foodst fts
Iolectiod with po2s shiuld be semoved and destroped. D0 not apply whn food-pIoCEssing
fachity s m operation or foods are axpamd Do not apply thes sy to surfares o wensls
that ey come 1o ccatad with food

Repsat appication as neckd, but do ot eaceed more than ons agplication wwety launean
(18} days

USE IN AND AROUND LIVESTOCK HOUSING:

Faruse nandd sourd unoccupied ateas of Ivestock laclties, sach o5, but not lmited o bams,
ow and calt pens & huches, dary barns & mik roos, fog bams, hoesz bairs, sheep bams,
poul sy hauses, and rab! s Do 001 comtaminge mik, Tood, o diivkciog watut Ramovwe
ammas from ares beng treated Cover feeders andwatines. Do nct zppky of alow ndiode
tedin actoanmak. [0 not afow animastoenter 1rated areas Ll ry solition has dried

Dilution Rate In W Application
14 oz / Gallon {793 alL)
Craoming Insects o
ndudng Giter Sates | ! “,;’cﬁ,;‘,",'fof‘;:’;‘q‘,?“" m::f Bgi
[0.32 mbm} o Gereral Surtaoe Sy
® Crack & Crivvicn
051 oz./Galon Traatnenm
(34 :' mill . Swﬁg:nmm
o i It
Fiylog basects st madiont | o
vaatar 10 Covis 1000 ¢ 11
10, 36 mim}

Crawling insect pests in livestock and :

Apply &5 3 genesal surface. spot treatment, and'or C1ack and crevkce traatpemt Apply 10
o0 and virtial 2od gvehead cudaces whene Canding ineds aie or may e pesent
Traat stanchions, pipes, windows, Joors, posts, cage Faming, gates, urder (bt not n)
feedhrs, and othes areas where nsects hide or congregats To reduce mmigration of

Insacts, make & permeter tiastnen @ound the culsid: of buking unddins Apgly in
G fost

3 watorm tand 1+ 3 et (0.3 « 0.5 m| up the sxkennr foundation wall and 3
(0.3 = 1.1 1) ot from the feondston

lhmemtthcludp-lnrmlhs
To coreacd Leter Beatles (Darding, Hice, 2nd Camrion Beatlec), apply Onets
al canont and bators nuvined

& Scorpon fecticido 1o walks and tk
Treat ateas whare beethes frzquertly 0ocw, such as wals, sappons, tages, cage fiaming, stals,
And aiound foeders. To 1educh anreguation of s make 3 parimdtir Desimart anund
the gutside of bukding lourdations Appk in 3 urdorm band 1- 3 ke (03 <09 m)upthe
tecot foundation wal and 3 ~ 6 126§ 3~ 1. B m} ot from the Sandation

Flying insect pests im livestock and

For residua control of fng insects, et G2 resting areas auch wals, telings, susics,
atound wandows, doors, §ghe fecluies, and other suilaces that attrad flywg iInmite, Intiste
tatments ot the begnning of fly macon and tegeat traytments duning perds of teay
Infectation Yank-nix of sequential use of an insect growth regulatod, such 2s NyGuaed®
|GR Concectratu, s socommandact 50 Seaak 1the mRdt wpmdudon oyple
OUTDOOR USE:

D st iy o of nsar fistgonds or otfe! bodkes of wale:

Do rot water the tiested area to the pent of nun-oft

[0 ot make apglications dulng the ran

Do ot apply dract iy to sewers of dras, or amy a9 1ke 3 gutter where dianogs fo
Seaness, SYN Crains, watsr bodes, or aguatic Tabigat can ocow, exrept 2 diectad by ths
Il

Not for use on plares being grown far safe o other commiestial v Nt foruse I
NuIsears, sod taims O goll o

AL nuedoor applications, 1| permitted elewhere on ths lsbel mug be lmred 1o spot of
ack-and-race treatmests anly, #ncept o1 the following parminted wses, f alioned
whawhste on ths hbed

1 Applicatons 10 soll or vegesstion, as sted on this Label

L Applcations 1o bams turt, and cthar vegatation, as isted on ths ladel

3 Applcations 1o the side of 2 bulding, up to a maxinum height of 3 feat above giade

A Applkd on 10 urddeovdt of omas, fits, doots, of windows petsanactly protected fram
raidsll by a cowerng, overhang, awning, or other structure:

Appendices

S Apptatanng ascund catarial st erksy pats w6 buldings, whan dritind % & suftale

bare! nal 10 extwod 0ns 1nch in wickh

6. Applications mads thiough the use of 3 coarse, Dw pressure spiay 1o only those
pottians of wifaces that we directly abows base soil bawn, (o, muich o7 other
vegatation, as ¥stect on this label and not over an Impesvious surlace, drarage o offes
Condtion that coud m=auk inunott Keo o diains, drined: deches, guetes, of
sitlate watars b crdar 1o control cecauonal invaders 0f A pgating pes as dstad on
Irés labed

Outdoor applications for spiders, scorpions and other listed pests:

0510111 0z s Galke,
Treating Exterior Walls, (197 n-tz'wl mil)
ad |5 ¢ 0z insuticen
wader torcover 1,000 o ft
(0:16. 1l 100,32 mln) ADpl 05 4 (T,
wat
;‘m s m.o;.m.«:nnm mi) ,%mm Ciovica
e Areas 18,07, in sufoent water 1o et
Stinging Insects cover 1,000 59 1t (0,37 olin) o Spat Treatnere
",’“’""'“ 1oz !{ul:n(? 93 mit)
wmites 10 az.1n siffiient watar to
Destroying Pests | er 1,000 50 1t (0.32 nln')
0110 101, 02 J Galkn
Treating O (0793 i to 7,93 miil)
namental of -
0 1t0 104 oz, in sffoen mf;: e
water o cover 1,000 g ft o Sreadeast Spry
0.032 nl 10 0.32 min) },:l,,.,;m
o Foliyr Spray
i o5 ouc.a.y'buns?nm o
Breeding Sites 0.5 102 in suficent water 1o
aover 1,000 53 ft. (016 rsifm?)
0.110 111 oz 1 Gathon
16: 25mito 7 93 miil)
or .
APl 5 3 OIS,
Testnglams | oot 1Ot | W
0,032 nl ':.“ $2miw) T it
431043 fl oz peracse
(127 mit0 1,271 mbace)
foundations and structures:

To cantrol infegations of Boied paaty, trest axtenon sirtsces of bulkdings, walls, window
frames; atound garbage cans, eawes, cracks and aewces, porches, decks, gazebos. patis,
Carpats, Sdng, Garsaes tarce Inis, and Zehir ateas whige pests are $We o May

be ridng

Ta help peevent seq pfestarion of bulkdngs Tieat 3 2~ oot (06— 1.2 m) band of ail
orothes subsirate adfsoent o bakdngs Treat buikdng Sndation to & hecht of 2 - 3 ke
(0.6-0.5 mj, Treat exterior sty sdng eaes, aacks ane oenes, and ctber areas whes
liessd pests ate active, a0 ey find wnirance o buidig

Apphy with suFficent water (o adequately cover the 2@a beln , bt oo not aliow
aripping ce it 10 oo, ARomite micing droctions are 1o u 2% 4 flid cones of
aofcentrate pt SO gilkors of water

Stinging insect control outdoors:

For singng wrsects, apply speay soltion % rests and hactorage amas bite Inthe evaning
ween stinging Insects ase commony af rest. Troroughly sy nest, nest entrance,
haibosage sifis, 20d Sunoufding aress whem insds b af wad. For nests wsice walls,
ingact siFficmnt spey to traan nest Do not use m araas whese an electrical shack tazaed
eets forzpphcations made when pests ae active, agqiicator shodd wear grotective
eqiprent s requingd. Rapeat apphcation when thers s signs of reewaed inmadt activity
For Yedivw Market cont ol Onsiaught FasCap Spider A Scompion Inssccide can be nbed
with hats In s Follow 1rap mstnationes %or preparation of bart

Frar controd of i Ants, combine broadoast appheation with pound denchas to cortiol
Taraging workars and newly mated Tl queons. Apgly Dtnfsught FastCap Spidar &
Scoipeon Ireectinde as & broadoast appication at 3 rate of & i oz of concentrate gel
1,000 3quam feed (2.5¢ mlin} Treat mourds with & eegisiedd Fre Ant mowd Ueatment
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Fleas and Ticks outdoors:

To conred fless and pen ticks, apely 1o kennsls, runs, sod orhar arear that pets have tesn
pesare For best outdoor contred of ticks, spply tpry 1o wegatation, brush, branches, and
othes sieas near habston where tickes may babor of fregquest Tess the ertive 2023 snd
iRt 35 tesessay 10 nartan corernl (o not apply %0 pasues or cophind and co not
show animak snd peopls T a00ess 0 teated aas untll the applcanon has died 0O
NOT SPRAY PETS WATH THS PRODLCT Trear d:gs and cats with o product ragstesed for
e ohafhmss

Insect control in ornamental trees and landscapes:

For readentind 2nd commuiciad trges, shrube, gmiund cowsers, and bedding and folige
rams that wil ot be harvestad o %oed, apply Oreleught FeseCap S;«?ev & Zeorpion
reactioc (nappropeats valumes of water 10 oftain tharough coveage. Apply as 2
lul-coversge Sctiar spray, apphang t0 the paim of dop but not runaft Treat actwe il
peats with a9 applicanion to sunounding sol aInETRS 35 MRCEssY 1o achiesd
continl, wing hagrér application rmnes as pest egsiee and lolisge siee wereses,
Repeat apylkation: as mecessary, but no maes than once every sewn (7) digs. Cenain
plants nay be senstie 40 1he final spray sohsticn. & smail-scaie st is secommendest
10 werly sabety to omamertal plaes Sprey and chssrvs for bre (1] wesk print 1o
appleation of an ectire phreeg

Insect control on tawns, turl and turt:

For best restdts, lwn or curf grass should be mawd 1+ 1 days befoes sprarging Treat
with speaying equipment o1 a fond spryet s appkcation volumes ot up to 10 gallons
o 1,000 scpr fest (400 mdimZha get urdtam covemer when umﬁu@m‘ gass
ninge For kow wolume applcations wiing less than 7 galkore of speay solution per 1,000
sepsare et (S0mVred), mmedate ingation with t kg 025 nches (0,839 on) o

winter & recomnanded 1o imgrove stfortmeness on sub-sudaoe pests

When hard spragire, Sprap usng a shw, even sweeping moton, makiog suse to coves
the entire lawn 0r Ul griss a1es where pests we obaened Spcay ks S17 il
and trees. Fopant trestmects may be recosmary at 7— 14-doy ircenvalz

Rate range:

Ui lower it range or pests 1his are commenly axposad and wil e cortaced by
Apeay sobstian at the time of spplication. For peats thst wil fot be coatscied by gy
soution at the time of apphcation, wie 1he upper e mnge. ke 1l oz per 1,000 50 &
17.93 mlil ) when tresting Male Crictets and Chinch 2uge

To kill Swarming Termites: OUTDODRS ONLY

Apply spray moe a5 3 coaime, wWetling spiay when Swarmng temites nwe ean snarging
trom ks, wonden fence gosts, wooden structures, & flan the greund

Swarming pamby occors in the speing or a2 oaher times whan a termire colomy becomes
roercronechiad andd e reseccuctng Teimites with wings sieatge and Iy swsy 1o nate
wrd &abheh néw cofonies Thic treatment wil control The sprayed rermines and will pot
peotect the stmucure fiom which the swarm & comng Use anly 22 a cortadt spray 1o kil
#marging reprodkictive dwirged and wores temees emenging from infested wood This
trestment & not 3 wubstiuts %or o comprshensa temute contrel prosam

To kill wood destroying pests: OUTDOORS ONLY
by g mic ¥ 3 OISR, WeTling spRy to expased pests and to the camaged weas

wood, 1prying irto galenes cr tunnelz i the exposed woed. Also, 3pray annnd
doors, window and door trames, and other areas where thece r&; mivy hide or eremt
the house. Seeay inlo cracks rg crevions aned, if neceszang, diil smal holes and iy
Pro inaloEib e veoorden anatoral volds where thege pets are suspactad

ito breeding sites:

Mosauino populations ey be ot by spphimion of Omt:u;bm FastCep Spicer &
Soorpion Insecticide 10 shes where mosquioes test, harbor, and breed Apply spray
salution ino tall gras, 5! and srcunyd Sackyords and lwns whome these pests
may hosar or rest. Apply whiks ar €51l

Mot $or wice anes mosgune abatement uzing setial or tuck mounted cold asrczol ULY
spesyers and thenvial ngang dewest

o Cal 3 goizon corbol coreer o docor mmadately for rexenem advce

© Dot ge 2ng Iqud 10 the peesin

© Do et ndue somming unkess told 10 do'so by o potson comiol carces or o doctd
* Do nct gwe angthing by moweh 5 an unciraciois perscn

IF IN EYES:
 Hoid eqe open and nnse skowdy and gently with warer for 5.0 minises

* Ranave contact berses, if sz, ahier the first § minines, than mntine rirsing eyes
© ol a paesan cootrol centes or docta for trestmant adkice.

|F ON SKIN OR CLOTHING:
o Tobn off contammated chothing

o fng shin mmadardy mith pleeey of wates for 1520 mines
* Lol 2 poeson contred canter o cactor for tsatmant adocs.

NOTE TO PHYSICIANE Conaitn petrofun distifisie. Vomiting mesy cause o aoimnion
posumanis hagand

Herwe the product cortames of babe! with pou when caling 8 poisco contrl center
o doctog or geing foe teatment. Foe jnfi gandng medical emsgRrces of
peztiodo inodents, cal 1-838-740-8712.

FRECAUTEONARY STATERSENTS

HAZARDS TO HUMANS ANE DOMESTIC AMIMALS

Hamiul § pwalkowed Causes moduacs eye amtation. Avad ootz with shin, eges o
Sonteng. Wear proteriive epmer (goggies 1ace shield of salsy glasss with sick chiakkc)
Wiash hiseds Thoroughly with sosp nd water ahier haeding and before esting, drinkang,
chewrg qum, uting o wiing the toikn

ENVIRONMENTAL HAZARDS

Thic produc = fooc to ish and other z.ux iwonmbates To proeect the erwonmert,
o not allow pestiods 10 enter o run ol to soom desines, drnage diches, guters or
surtace waters Apphng this product in calm weather whan ram is nt predicied Joe the
st 24 hours will help to ereure Shan wind of rn does nat blow e warth pesticids off
she Tieatmam aea Rircing appleanco equpnens cver the 1neaad ares wil help swoid
run ot 20 water bodies ot danage Hten

[0 ot dicharge sttliere contanieg thes: prochicy ineo bk, strean, poras, eguanes,
cceany, or cthet vesters uless n accordance with the requiremen of 2 Nstoral Polisant
Diachenge Elininatioo Systen INFOES] permit and the peemitting subariy bas esn
ratdied in wizing priot 1o decharge Do oy dischiange afffuert comtaming this produat
00 s Syt withoun peviously reatying i::?exmnem gant mtonty, Fur
guidance, st your Stara Wiater Board of Sagaonal OFce of the £PY

PHYSICAL OR CHEMICAL HAZARDS
Tlonan uss this procdct in or on alscinal equipment dus 1o the pessitilty ol shock
tazard

STORAGE AND DISPOSAL:
Do ret conteminete wated 100d, of fead by storags o dsposal

PESTICIDE STORAGE:

Stors in 3 ol dry aea undee lock and by Fos as 2 pestincls morage ares. Ay
soee pesticides in 1he ongns! container Stave anay from food, pan food feed seed,
Sarmilizars, and seternary sapples. Mace lquid formuianions on bower sheles and ary
Senulgtions stose

PESTICIDE DISPOSAL:

To awoid wostez, e 3l materal o this cormainar by apphcaeion according 1o hbed
directions f westes cannon be swoided, offer remaning produa 1o o wase dikposal
Sacity or pesticide disposal progrem [often auch programs e nun by state o local
auvetment of by indugtiy)

CONTAINER HANDLING
Henrfilkahb coctainer Do e e oo relil the confaines

Fiple rinse as follows: Enpty the rmainng contens into the agplcation squpnent
o 3 mix tank atd divn dor 10 secords afer the flow begins to dnp Fil the contaner
A6l wath wter and recap. Shake fo1 10 secondk, Four firsate intd the spplcation
equpremt of 2 mi fank or anm riceate for Iscer uze or dizpossl. fimen fnr % seconde
ahtes the flow bagira 1 drip. Repeat this procedure tao mare tines Then offer for
swoycling # yeabable or punczure and depose of ina saninwy Bnatid or by ecinarmton
Do et bum unbees sllowed by 2ate and bes ardicances.

PVIRCTAS, Coporet® RAGE®, MyGuwrd® are regn ead wademanty of NGK < Mywfatad by NGES
EPA Reg. No, 1021-2574 SRS 013 NGE AR

repmd
EPA Est. No. 1021-MN-2 Mirregpods, W 35427
01130413 ok

Spider & Scorpion Insecticide
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N7,

ClarKe

Centans mn Ol Scluble Synergized Syrthetic Pyrethroid for Congrol of Adult Mos-
quioes (houdng Orgenophoephate-Resatont Spanes), Mdges and Black Fies in
Outdoor Residentiol and Recreational Areas

For ugn only by fedord slole. ¥ibal o iocal governmont officals respansibie S putilc
healih o vectar condred, or by persons cerfified in tho appropriale calegory o elfwr-
wise authartrod by the stabe or Fibal bad pesticdo reguitory aguney % porform adull
mnunu«o control app‘r:tm otby pessord undot thar direel suporyision

ACTIVE INGREDIENTS
FPhunoxybongyd{ 1RS, 3RS, 1RS, 35R).2 2-dimuttyl- 3(1

| mmhylmo&!-onyl)cyaopmpmocammylm 2.00%
Pipororyl Butonidy* v 2.00%
OTHER |NbPFD!l’Nl 96.00%

100.00%
Coctning O 14 b of Tochnical Sumdhnin@Gaton and 0 14 s of Pparory!
Budonida/Galion
*|butyl cartityl) (6-gropyIpiperunyl) ether ond rdaled compeunds
** Cortans a patroioum distdlato
KEEP OUT OF REACH OF CHILDREN

CAUTION

PRECAUCION AL USUARID: 8| wsted no loe Ingles, no use este products hasta quo s
stigusta haya sids axplicade ampliamante

ARST AID

Havo the produict corkamor or abel wath you when callng @ poson condrol canfar
oc declor, or gong for tmakmont. For sformaban regarding medical emecgencios
or pestiodo neidonts, coll 1-888-740-87 12
IF ON SXINOR
CLOTHING.

Taka of 'omnmmno:d dotnrv; Rmse akin «mmry | i

& p
MW‘&W disdlalu < vomiing may causa aspraton

PRECAUTIONARY STATEMENTS

HAZARDS TO HUMANS AND DOMESTIC ANIMALS
CAUTION. Harmiu If nbsorbed thuugh e sk, Avoid contact wih shin, oyes 3nd
clathing Wash tharcughly with sonp ervd wator a8ur hamifling and befura sating,
drinking, chowing gum, using tobacco or using the lolied. Remove and wash oontams
natod clofhing bokore rouse

Personal Prolecive Equipment (PPE) Muers, loaders, applicstors, end other
handlers mugt wear the {afowng: long-sleeve shitt ong pants. shoes and socks,
chamecal rosistant goves made of bamar lammate or viton See angineering controis
for adddons requirements

U Sty Bequrumerss Follow manidactizer's metuchons for cieanngimaintan
Ing PPE. If no such instruchions for washatles exst, Lse detergent and hol wales
Keep ond wash PPE separately from olhes launcky. Cetcard clothing and athar abs
sorfont matoresd thet havo besn drenched oc beswily cordaminated with the eroduls
corcecteate Do not reuse Pem

USER SAFETY RECOMMENDATIONS  Users should wash hande bofore eating
arinking, chewng oum usng Wkdccn, or Lsng the todel User should remaye
cothngPPE mmedately If peshicide gets nude Then wash Marcughly and put
on clean clolhing. Useey should remove PPE immedistely after handling this prod-
. As soon pe posetie, wash Ihareughly and change o cian dathing
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ANVIL® 2+2 ULV

Engiunniog Controle: Plels must use on enclosed cockps tat meety e regure-
manta bated in e Workar Fratecton Standard {WPS | for agnoukaral pesteidas [40
CFR 170 240(dX6))

ENVIRONMENTAL HAZARDS
Thiz pesticice 5 lyic to noguatic organiEns; ndudng fih end aquete mvartaeos
Runaf fom treated sress or doposition of spray droplets into-a hody of water may
be hazardous lo fish and aquote ivortetrates. Before moking the fret appbeaion
in a ssason, it 1 advisoblo to consult wih the state ar bal agency with primary
responsidiity for paelizide reguiction to determine if otiver regulatory requenmends
east. Do nol spoly over hodes of waler (lakes, rwprs, prmianant streams, naturs
ponds, commyeniat feh ponds, saamps, marshes or estuanes), ecept when neces-
gaey 10 torpet areas where adult mosgquioss are preeent, ond wonthed conditions sl
fnoltaty movement of sipled material beyond the body of water » order ts minman
ireidunts deposdion into the water body. Do rot contnminats bodies af wator when
dsposing of squipmert nnsale o wash wolton
Tiis product = hghly toxs tb bess d fa diroct & on bi g croge of
weeds Do nel spply ta or alow @it onte bloomeng trups of weeds when bees are
wisling the troatmert area, oxcept whan apgiications are made to proven! o conlra)
o threal lo puble andlor anmal healih deformieed Yy a stale, rbal of leeal health
or vnclor confral aguncy on the bass of documented evidence of dsease cauing
sgents in veclor mosquitocy, of the oscwtence of mosquilo-bomo Geeage m onimol
o human pagulations, of Ifspecilically approved by the ot 2 natural
dsasior recovery offurt

PHYS)

Do ot use of store near nlﬁ .
product = 3 manner inconsistent

with its labaling.
USE RESTRICTIONS

CALIFORNIA This produrct i 1o be applied by County Heath Department, State
Departmart of Henlh Sevices, Mosguitn sedd Vector Contral or Mosgudo Abatemest
District persorne] anly
IN FLORIDA, Do not apply by aircrafl unless appeoved by the Flooda Dopatmaent of
Agricubre and Consumor Sorvices
Do ot troat o oo with more than 00035 pounde of Sumsthvin and pparony| butowide
poratre in 2 28 hewr penad Do net exceed 0.1 peunda of Sumthvin or pparony!
burltiekin per acre m any site Ih ene yoar, More Sequan! spelicidions may be made
o prevert or conlinl & Beesl {0 putiic and'or arvmal hoakh determingd by & eiale,
fritiol, or ozl health of veclor control agency on the bass of documented cuidunce
ol disoasa caustyg agunts in yector mosqitloes o the asgurence of mosguto-barms
daoane i avmal o buman populistions, of £ specifically approved by the stete of
bibe during o madurs dsastor regovery effunt

NOTE. Whan rotating prodicts with othor nsechicidos containng PEO, do not exsoad
2 %5 PBO per acro por year

Nof %o une in cutdoor residantal misfrg sysiems
USE INFORMATION

USE AREAS: Far usa n mosquitn sduliniding progmems myolwng autcdoar residenbiat
and recreabiony areas whero ndult mosquitors e present in snnoying nuenbars in
vegetation surrounding parks, woodiands, swamps, marshes, overgrown amaes and
golf courses. ANVIL 242 ULV m3y ba appliad over agmoultural areas Bor the control of
adult mosquitnes within ar adacert 1o these aeas

Fer best resuts, apply when mosquitoos ora most active and wasther condtions
are conduzive 1o keaping the spray ciocd close to the ground. Applcation in calm
a1 conditions i to bo avorded Apply only when ground wind spood ie greater than
1 mph Ar tomperature should be greator than 50 *F when conducting oll hypes of
apploations

Dans b

ALD2%0
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NOTE: ANVIL 242 ULV camnot bo dfuged i waber Dilute thie product with fight
miners ol if déuion & prefered.

SPRAY DROPLET SIZE DETERMINATION
Ground Equipment; Spray ecupment must be adjustod o hat the volume median
domnptes {VMD) s leas than 30 micrans (Ov 0.5 < 30 m) snd that S0% of the speay
2 contained 0 droplets amalar than 50 microns (Ov 0.8 <50 um) Directionn from
the equipmant marmifacturer or vendor, peshiode regstrant, or a test Eazilly wsing 3
b bansed Moty rmet natzumen mie ba used 1o adjiet equiment 1 produce
accepinble draplel s2e spectra Applicabon squipment muat he testod ol least:
annually to confinm hol preasure o (e rozzie and nozsle Bow ratefs) e prapaity
codbratod
Aerld Equipment: Spray equipment mus| be sdeisted ko that the vohime iedian
dinater produced ia kess than 60 microns {Dy 05 <60 um) and that SC% ofthe
tpay it cortanod in droplots amaler than B0 mecroan (Dv 0.9 <80 um). The effects
of gt mpeed and for norrolary nexzies, nozzie ngle on the droplet ae spectum
must be considered Orootions from the equpment manufstieer af yandol, pest.
tide regetraet, or a test facilly Lsing o wend tunnel and lase Based measuremunt
wstrument mitet be used to acduat equipment bs produce acceplabie cmplet size
wpottna Application equipnuet must be tested of least annually to oonfirm it pres.
sure o the noazle and nozzie Now rabe]s) ane properly caiinted

GROUND ULV APPLICATION

Apply ARV 242 ULV Dreegh o standnrd ULV coid oorosel oc ponthermal aetosol
{cold feg) genatatee Conaudl the fullraing Lable dor susmples of vanous dosage rfes
using a swath width of 300 feet lor acruage cacudations. Vary Bow mle atcerding lo
yoguiation donedy 3 mosaulo population, Use highut fiow rate i heawy vogelation
o when pest populations are high

0 not contaminate woter. food or faed by starege and dispasal
PESTICIDE STORAGE Stare In a cool, diy place Kewp cantaingr shosed,

CONTANINER DiSPOSAL

opproved by slato and lecal outhntitios

opproved by state ard kecal suthorifios

STORAGE & DISPOSAL

PESTICIDE DISPOSAL: Wastes resulting from the wise af this product may he depoced of on siln o at an appeoved waste dispass) ity

[For 2 5-gaten Args), Norvuhitsbio cortaiar Do not ruuss or el this comtanmr. Trpte ninse cantmner (or equiynlont) prumplly alter omptying Triple nnae 2= kllows Emgty
tho remaning contents inlo apploation oquipment of 3 mix Lank and dram for 10 soconds after thw Now begms 1o drp Fil the contaror 174 Tull with minerii ol and rocap.
Shame for 10 secands. Puur finsatn inte applcation equipment or a rinsu lark o sfore ringate % later 150 or disposal Dran %or 10 seconds after he fow begns o dip
Ropont thes procedurn lwo mere fimes. Offor for cccyciing if avoitable of recandlioning if approgriate, or pursture and disposs of in o sardary tandfil, oc by other procedures

[For rufillabio druss 5 Solog]. Refilabic containoe, Refil thve contaner with posticide oy, Do nat rese this contamur for oy ofier purposo, Cleaning buforo refilng s tho
rusponsEsiy of the wefifer To dlean the contminer betare frad dapasal, umply the remaiing conterts fom his cordares info appication equipment of mix tark 7 the
conkane about 10 parcent kil wih walce. Agtate wigorously or reorcutale watnr with the pump for 2 mredag, Four ar pump rmveata intn rmsate colloction systom. Repoal
I tinsing peocedurs two mero iman, Offer for recyeling If svailablo of rocondilioning if appropriate, o purchurs ad dispose of in 2 sanflary landfil, of by ofher procodures

Flow Rates n Fi oz Minute st tuck
n.f:SIOG Rate A;‘SL speeda of:
y AE; .)I 'zu 0:’ 5 10 15 20
MPH MPH MPH MPH
00038 3.246 88 127 285 3¢3
00024 2183 88 131 197 26.2
00012 1061 33 6.6 98 131

ANVIL 242 LAV may siso be sppled undhtod wih oar-thermal, portable. motorized
bathpack equpment sdpsbed to delivee ULV partichs of less than 100 mecrons VD
Use 1081 10 3245l az. of tho undiluted epray per nove (ooual to 0 0012 to .0038
I miaref 8 a 50 4 {15 2 mswath whie waking & 4 spced of 2 mph (3.2 kgh). Do
NOT usge portatée backpack equpment for spokeation In entdnsed epares
ANVIL 242 ULV may be appled through ruck mourted thermal foggng equipmant.
Do not axzoed fhe mauamum rates dsted ahove. May be appled at apeeds of 5 to 20
mph. To redece ol roqurement and sludgo Sukdup i equipment, use 100-second
viscosty minaral “log’ ofl. For use wih hand-camed feogars, Lse sama mdes af
acfive ingradient per pcra. Do not wet fokage since ol base formadstons may be phy-
totowe. Use & dlean, well-maintamod and proper cabbeuted fogges. Fog dowmsind.
Do red usk hard neld equipmant for thiz type of sppdeation in anclosed epaces.
AERIAL APPLICATION
ANVIL 242 ULV may bo oppled of rates of 1081 fo 3245 fiuid ouncas ANVIL 2+2
ULV por acro by fixod wing or ratary arcrof equipped with suitablo ULV opplication
equipment
RELEASE HEKSHT FOR AERIAL:
Flomd wang. Apply using & nezzle haight of ne lees than 100 feet above the grownd or
oy
Rotary wing Apply usng a nozzle height of no lees than 75 foot atowe e groond or
canmpy

FOR MORE INFORMATION CALL 1.809-323.5727

NOTICE: Ta the extent provdod by taw, safier makes ne warmarty, cxpressed or impliud, concaming tha use of this product olher than a5 svfizated on tha tabul. Buyar assumes
¥ rizk of usedhandling of thie matecinl whan use andfor handing & congrary to Jabol instructinns.

ARVIL™ & 7 tradomark of Clarke Mosquito Cantra Products, ine
Sumithnn ™ & a tredemurk of Sumitema Company Lid

MANUFACTURED FOR:
CLARKE MOSQUITO CONTROL PRODUCTS. INC
150 N, GARDEN AVENUE
ROSELLE, ILLINDIS §0172

AVAILABLE PACKAGING 25 GAL 30 GAL. 55 GAL, 275 GAL TOTE
LOT NO. Markad an Cantaingr Labed

Appendices

EPAREG NO 102118878326

EPAEST NO.8320-IL001
ALDRGD
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Zenivex E4
) RTU

For use only by federal, state, tribal, or local government officials responsible for public health or vecter control, or
by persons certified in the appropriale category or otherwise outhorized by the stale or fribal lead peshc-do
ragulatory agency te perform adult mosquite canirel applications, or by persons under their direct supervision.

FOR THE CONTROL OF ADULT MOSQUITOES, NON-BITING MIDGES, AND BLACK FLES
¢ FORUSE AS A SPACE SPRAY BY AIR AND GROUND APPLICATION TO CONTROL ADULT

MOSQUITOES

e APPROVED FOR USE OVER AGRICULTURAL CROPS (INCLUDING THOSE INTENDED FOR
HUMAN CONSUMPTION), PASTURE AND RANGELAND

READY TO USE WITHOUT DILUTION

.
¢ CONTROLS ADULT MOSQUITOES THAT MAY CARRY WEST NILE VIRUS, EASTERN EQUINE

ENCEPHALITIS, ST. LOUIS ENCEPHALTIS

¢ CONTROLS NON-BITING MIDGES, NUISANCE AND BITING FUES
QUICK, PERMANENT KNOCKDOWN OF ADULT MOSQUITOES

SPEEIMEN LABEL

ACTIVE INGREDIENT:
Etofenprox [CAS #8084407-1)......... 4%
OTHER INGREDIENTS*: ... .. ... ... ...  96%

Totak: .. ... 100%
*Conlains petroleum distillates
Contains 0.30 |bs etofenprox per gallon

EPA Reg. No. 2724-807 EPA Est. No. 2724-TX-]

KEEP OUT OF REACH OF CHILDREN
CAUTION

See addifional Precautionary Statements,

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND
DOMESTIC ANIMALS
CAUTION

Harmbul if swallowsd, Causes moderate eye irritation.
Avoid contact with ayes, skin, or clothing. Applicators
and other handlers must wear longslesved shirt, lang
pants, socks and shoes, Wash thoroughly with soap
and water after handling and before sating, drinking,
chewing gum, using lobacco, or using the loilet,
Remove contaminated clothing and launder before
reuse. Repected exposure to siofenprox can cause
skin irrilation

Appendices

FIRST AID

If swallowed ¢ Immediotely call @ poison control
center or doctor. ® Do not induce vomiting unless
lold 1o do so by a polson control center or dactor.
* Do nol give any liquid to the person. ® Do nol
give anything by mouth to an uncenscious person.

K in eyes ¢ Hold aye cpen and rinse slowly and
gently with water z’:r 15-20 minutes. ® Remove
contact lenses, if presen!, afler the first 5
minutes, then continue rinsing eyes. ¢ Call a
poison conlrol cenler or doctor for Ireatment

advice

Hove the preduct container or label with you
when calling a poison control center or dector or
going for treatment. You may also contact 1-:800-
248-7763 for emergency medical Ireatment
information.

NOTE TO PHYSICIAN: May pose an aspiralion
pneumonia hazard. Contains petroleum distillate.

ENVIRONMENTAL HAZARDS

This pesficide is loxic fo aguatic organisms, incleding
fish and aquatic inverlebrates. Runoff from Ireated
areas or deposition inlo bodies of waler may be
hazardous to fish ond other ogualic organisms. Do
not apply over bodies of water [lakes, rivers,
permanent streams, natural ponds, commercial fish
ponds, swamps, marshes or asfuariss), except when
necessary lo largel areas where aduli mosquitoss are
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present, ond weather conditions will facilitate
movemant of applied material away from water in
order o minimize incidental deposition Into the waler
body. Do not contaminate bodles of waler when
disposing of equipment rinsale or washwaters.

This product is highly toxic 1o bees exposed fo direct
treatment on blooming crops or weeds. Time
applicalions to provide the maximum possible interval
betwoen freatment and the next period of bee adlivily,
Do net apply to blooming crops or weeds when bees
are visiting the treatment area, except when
applications are made fo pravent or conirel a threat 1o
public and/or animal health determined by a stote,
fribal, or local health or vector control agency on the
bosis of documented evidence of diseass—<ausing
agenls In veclor mosquiloes or the cccurrence of
mosquito-borne disease In animal or human
populations, or if specifically approved by the state or
tribe during o natural disaster recovery sffort.

PHYSICAL/CHEMICAL HAZARDS

Combustible. Do not use or store near heat or open
flame,

DIRECTIONS FOR USE

It is a violation of Fedsral low to use this product in
a manner inconsistent with its lobeling. READ AND
FOLLOW ALL LABEL DIRECTIONS. Before making the
first application of the season, it is advisable to
consult with the stote or tribal agency with primary
responsibility for pesticide regulation to determine if
other regulalery requirements exisl.

GENERAL

ZENIVEX" E4 RTU is an effective insecticide used at
low volumes o control adull mosquitoes, non-biting
midges, biting and nonbiting flies. Use Zenivex” E4
RTU undiluted as Ulralow Volume [ULY) fer the centrel
of pest speciss in or near residentiol, industrial,
commercial, urban, recreational areas, woodlands,
golt courses, and cther arens where these pesis are o
problem, Zenivex® E4 RTU may be applied over
agricullural areas price 1o or following harvest for the
control of adult mesquitoes within or adjacent to these
areas. In the treatment of corrals, feadlots, swine fots,
and zoos, cover any exposed drinking water, drinking
water fountains, and enimal feed before application.
Apply Zenivex® E4 RTU cerially [both fixed and rofary
aircraft) for low volume opplications or through mist-
blowers, backpack, and handheld sprayers for ground
applications. Zenivex® E4 RTU will control maosquitces
and flies ond can be used as part of a total integrated
pest manageman! program for conirolling disease
vectors. Apply Zenivex” E4 RTU at rates from
0.00175 10 0.0070 pounds of stolenprox per aere by
ground ULY. Use Ihis preduct undiluted only; do net
mix with water. Apply when wind is 2 1 mph, Do nat
apply when wind speeds exceed 10 mph. A
temperature inversion is preferable to kesp the fog
dosa 1o the ground and applications should be made
whaen labeled insects are most aclive.
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Do not spray more than 0,18 |bs etofenprox per acre
per site per yaar. Do nol make more than 25
applications per site per year, More frequent
treatments may be made lo prevenl or conlrel a threat
to public and/or animal health determined by o stale,
tribal, or local health or vector control agency on the
basis of documented evidence of disense-cauvsing
agents In veclor mosquitoes or the oceurrence of
mosquito-borne disease in enimal or human
populations, or i specifically opproved by the state or
trike during a notural discster recovery afLrt

GROUND APPUCATION

Use o vehicle-mounted cold cerosol ULV sprayer to
apply the product. Direct the sproy equipment nozzle
to provide even distribufion of the product. For best
results, apply perpendicular 1o the wind direction
using @ swath width of 300 fi. Sproy equipment must
be adjusied so that the volume median diameter
{VMD) is between 10-30 micrens (10p < Dy s < 30y)
and thal 90% of the spray is contained in droplets
smalber than 50 microns [Dg o < 50p). Directions from
the equipment manufacturer or vendor, pesticide
registrant, or tes facility using o laser-based
measurement instrument must be used to odjust
equipment to produce acceptable droplel size specira.
Application equipment must be tested ot least annually
to confirm that pressure of the nozzle and nozzle flow
ratefs) are properly colibrated.

The appropriate application rate can be achieved by
using the following table. Refer to the following chart
for examplas.

Application Flow raks
ram
pound Al Undilused Vehick Spead
per ocre ngn 2’:{“
Q00175 225 5
075 450 10
7.00 15
0.00350 450 5
1.5 900 10
13.50 15
0.00700 3.0 900 5
16.00 10

Use the higher label rates when spraying arecs where
dense vegelalion is presenl, Conducl applications
when temparatures are between S5095° F.

Backpack Sprayer ULV Application

Apoly Zenivex” E4 RTU undiluted threugh nonthermal
ULV backpack sproyer capable of applying the
product in the 10 io 30 micron rangs. Apply product
to the ares as evenly as possible. Apply ot the rate of
0.00175 1o 0.0070 pounds etofenprox per acre.

Urban ULV Mesquite Conirol Applications
For coniral of rasting or flying adult mesquitoss, biting
flies and non-biting midges in areas such as ulility
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tunnels, sewers, storm drains and catch basins, pipe
chases, underground basements, underground
passages, parking decks, crawl spaces or uninhabited
buildings, apply Zenivex™ E4 RTU using mechanical
feggers, handheld or truck-mountad ULV equipment,
thermal foggers or other spray equipment suitable for
this application. Apply Zenivex® E4 RTU ot rales up 1o
but not exceeding 0.0070 pounds of etofenprox per
acre.

Thermal Fogging Applicafion

Apply using a truck, dolly mounted, handheld, or cther
thermal fogging equipment. Following the equipmant
manufocturer’s instructions, opply this product ot o rate
of 0.00175 10 0.0070 pounds slcfenprox per acre.
Direc! fog 1o areas where mesquitces and other pests
are located, The volume median diameler (VMD)] of
droplels produced by thermal foggers is less than 60
microns D55 < 60p} and 90% of the spray is
contained in droplets smaller than 100 micrens (Dgo
< 100p).

AERIAL APPUCATION

Apply Zenivex® E4 RTU cerially, undiluted, by fixed
wing or rofary aireraft. Apply at the rate of 0.00175
10 0.0070 pounds of etolenprox per acre. Apply
using ULV equipped and capable aircraft. Spray
equipment must be adjusted so that the volume median
diometer [VMD) produced is less than 60 microns
[Cyo5 < 60y} and that 20% of the spray is contoined
in droplets smaller than 100 micrens [Dyge < 100y).
The sffecs of flight speed and, for non-rctary nozzles,
nozzle angle on the droplel size spectrum musl be
considered. Direclions from the equipment
manufaciurer or vendor, pesticide registrant, or tes!
tacility using a wind tunnel and laser-based
measurement instrumen! must be used to adjust
equipmen! fo preduce occeplable droplet size specira,
Application eguipment must be tested annually to
confirm that pressure at the nozzle and nozzle How
rate(s) are properly calibrated. Do not apply Zenivex*
E4 RTU ol altitudes below 100 feel. Apply ot allitudes
from 100-300 feet. Apply when wind speed on the
ground is 2 1 mph. Apply when labeled insects are
most active. For best rasults, use Global Positioning

System (GPS] equipped aireralt,

IN FLORIDA: Do not apply by aircraft except with the

approval of the Flaride Department of Agriculture and
Consumer Services.

APPLICATIONS OVER CROPS OR TO AREAS
FAVORING DRIFT OVER CROPS
Zenivex" E4 RTU may be applied over crops (including
row, tree, frull, cifrus, pasture and other areas where
agricullural enterprises take place) or lo areas, where
drift over croplond could occur.  Zenivex® E4 RTU can
be applied to these areas by sither ground or aerial
application.  Use label rates and fellow directions for
vse as directed in this label. Applications over crops
or where drift may occur over crops are limited to 4
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applications per menth to the same site but no more
than twe applications wilhin a seven day interval. Do
not apply more than 0.028 pounds of active
ingredient per manth to the some sits within o month.
Do not spray more than 0.18 |bs elofenprox per acre
per site par year. Do nol make more than 25
applications per site per year.

PESTICIDE STORAGE AND DISPOSAL
Do net contaminate water, food, or feed by
storage or disposal.

STORAGE AND SPILL PROCEDURES: Store
uprighi at room temperature. Avoid exposurs to
exirame temperatures. |n case of spill or
leckage, soak up with an cbsorbent material
such as sand, sawdust, earth, fuller’s earth, elc.
Dispose of with chemical waste.

PESTICIDE DISPOSAL: Wastes resulting from the
use of this product must be disposed of on site
or al an approved wasle disposal facility.

CONTAINER DISPOSAL: Refillable 30 Gallon
Drums, 120 Gallon Mini-Tote and 275 Gallon
Tote: Refillable container. Refill this container
with pesticide only. Do not reuse Ihis container
for any other purpose. Cleaning the container
before final disposal is the responsibility of the
erson disposing of the container. Cleaning
gefore refilling is the responsibility of the
refiller. If not refilled, offer for recycling if
available, or punciure and dispose of in o
sanitary |ondfi|f or by incineration. To clean
the container before final disposal, triple rinse
lor equivalent] promptly after emplying. Triple
rinse as follows: Emply the remaining contents
into application eguipment or a mix tank. Fill
the container % full with mineral oil or other
suitable oil diluents. Replace and tighten
closures. Tip container on its side and rell it
boek and forth, ensuring al least one complote
revolution, for 30 seconds. Stand the container
on its end and tip it back and forth several
times. Turn the container over onto jts other
end and tip 11 back and forth several limes.
Empty the rinsale inlo opplicotion eguipment or
a mix tank or store rinsate for laler use or
disposal. Repeatl this procedure two more
limes. Non-refillable 2.5 gallon containers: Non-
refillable container. Tripf:rlnse {or equivalent],
Ffompily after empiying. Triple rinse as
ollows: Empty the remaining contents into
application a?uipmenl or mix tank and drain
container for 10 seconds after the flow begins
to drip. Fill the container % full of with
mineral oll or other suilable oil diluents and
recap. Shake for 1C seconds. Pour rinsote into
application equipmen! or a mix tank. Drain
container for 10 seconds alter the flow begins
to drip. Repaeat this procedure two more times.
Once triple rinsed, recycle if available, or
puncture and dispose of in ¢ sanitary landfill,
or by incineration.
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To the extenl consistent with applicable law,
seller mokes ne warranty, expressed or implied,
concerning the use of this product other than
indicated on the label. Buyer assumes ol risks
of use and handling of this material when such
use and hondling dare contrary to label
instructions.

In case of an emergency or for product use

infermation, call 1-800-248-7763.
Www.Zenivex.com

Woellmark International 3
1501 East Woodfield Roed 200W
Schoumburg, Mirois 60173 g

Zoecon with ond Zenivex are regmered
demarks of ¥\ k Inter o Jenuary, 2014
02014 Wellmark Inkernatonal Schounburg, IL
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ClQrKe

\I FOR USE IN ORGANIC PRODUCTION
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KEEP OUT OF REACH OF CHILDREN
CAUTION

FIRST AID

o oentsl cerderar o

Have prodiet curtaever - tadiet wift

tu wherssirg oo

produst, you may eall 1-300-714.7753,
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» immadaisly ool o

)

o pesin

NOTICE TO PHYSCIAN Contars percieum dellile Yoo Arg =i

preumens

PRECAUTIONARY|ETATEMENTS.
HAZARDS TO HURANS AND DORESTIC ANIMALS

CAUTION. Containa potrosaust diatiifate. $iv i Fowalnwpd Aon Fands Sasmrily

wiin pieely 3 s2dboand walefafter harsfing 00 hefofrgaicy, § nbibg chewing gum ang
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Appendix H MMCD Technical Advisory Board Meeting February 21, 2018

TAB Members Present:

Sarma Straumanis, MN Department of Transportation
Greg Cremers (substitute for Christine Wicks), MN Dept. of Agriculture
Don Baumgartner, US EPA (remote link)

John Moriarty, Three Rivers Park District

Phil Monson, MN Pollution Control Agency

Gary Montz, MN Dept. of Natural Resources

David Neitzel, MN Department of Health

Robert Sherman, Independent Statistician

Vicky Sherry, US Fish and Wildlife Service

Susan Palchick, Hennepin County Public Health

Absent- reviewed document and contributed comments:
Roger Moon, University of Minnesota

MMCD Staff in Attendance: Stephen Manweiler, Nancy Read, Sandy Brogren, Janet Jarnefeld,
Kirk Johnson, Carey LaMere, Mike McLean, Mark Smith, John Walz, Molly Nee, Jennifer
Crites, Arleen Schacht, Jennifer Macchia

Guests: Erin Kough (MDH), Elizabeth Schiffman (MDH), Molly Peterson (MDH), Jenna Bjork
(MDH), Chris Smith (MnDOT)

(Initials in the notes below designate discussion participants)

Welcome and Call to Order

Chair Sarma Straumanis (serving in place of Roger Moon, who could not attend) called the
meeting to order at 12:30 p.m. All present introduced themselves. Sarma then introduced MMCD
Entomologist, Sandy Brogren.

2017 Season Overview

Sandy Brogren started with a season overview and introduction to the mosquitoes found in the
District, including spring Aedes, summer Aedes, cattail mosquitoes, and Culex species. The year
2017 had a warm winter and little precipitation until April-May, then more rain again in late
summer. The cattail mosquito average in our weekly CO- trap collection was the highest since
we’ve been running the traps (17 years), higher than the predicted amount from the rainfall-
based model developed by Roger Moon.

SP — geographic distribution of cattail adults?

SB showed maps of weekly distribution of trap counts.

RS — how many traps? How to fill areas between traps, can be challenging. NR — we use inverse
distance weighting to make these maps.

SB continued with forecasts for temperature and precipitation, looks like normal expectations
March through August, expect warm September-November. She also commented on her
upcoming retirement and how it’s been a pleasure working with the TAB.
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Kirk Johnson reviewed status of mosquito borne diseases. There were eight WNYV cases,
including one fatality, in District residents. There was one LAC case in MN, just outside the
District boundary. We continue to put in effort to prevent LAC through tire and container
removal. Kirk described the Jamestown Canyon virus life cycle, and that this is a current area of
research. There were four cases diagnosed in District residents.

GM —the 70 U.S. cases, is that in part because there are places that are not submitting tests? Or
is it really that low frequency?

DN - people haven’t been looking because the tests weren’t available, now they are and we are
finding more.

Janet Jarnefeld presented background and current status of our tick-borne disease surveillance
work. Tick numbers were down from 2016 but still quite high historically. Collected fewer
mammals in 2017, also fewer Dermacentor. Looked at history since 1990 for overall increasing
trend.

Carey LaMere presented an overview of black fly program. She showed locations of monitoring
and treatment and described the surveillance done. In 2017, streams and rivers started out at
average levels but went up over the course of the year. Treatments were done, and adult counts
were second lowest since treatment started. Nontarget monitoring was done, and we are testing a
different multiplate design.

[RM comments prior to meeting — test of different multiplate designs is sensible.]

There were no further questions from the TAB about the overviews.

Control Strategies and Expense Reductions

Stephen Manweiler presented on the financial status of MMCD and choices that were made
regarding the mosquito control program that helped balance our income and expenses and try to
make sure we have sufficient reserves for operations, after spending much of our reserves to deal
with several years of high rainfall. He described several steps that were taken and estimates of
how much was saved by each. Overall savings met the goal of reducing expense by over

$1 million.

SM then presented a comparison of cattail mosquito collection in groups of CO: traps showing
increased cattail populations in 2017 throughout the District. Counts in “Priority 17 area (P1)
(highest human population density) were typically lower than in “Priority 2 area (P2) (lower
human population density). He also described how treatments for floodwater mosquitoes have
been more targeted to portions of large sites. In addition, we have stayed at a dose of 5 Ib/acre
through most of the summer instead of increasing to 8 Ib when the vegetation got larger, and
post-treat dips showed reasonable efficacy throughout the season. Comparison of the COz trap
groups showed lower numbers of summer floodwater mosquitoes in 2017 than in 2016.

Nancy Read discussed spring Aedes control and changes made to reduce costs. In 2016 we made
over 40,000 acres of Bti treatments, including 10,000 acres outside P1. In 2017 we did no
treatments outside P1. Comparison of trap results suggests there was no measurable change in
the low numbers of this species group in CO> traps in P1. Trap counts were highly variable over
time and location, with the north-eastern area of the District (mostly P2) having the most
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consistent high counts. Recent years have had low counts for this species group in both CO>
traps and sweep collections. She also discussed the relationship between sweep collections and
calls. This lead to a brief discussion of the role of thresholds in treating spring Aedes.

SP — How many blood meals do spring Aedes mosquitoes take over their lifespan? This would be
worth searching the literature, difference in blood meals gives an idea of how much difference
there should be in thresholds, and also what their impact is likely to be as disease vectors.

SP, DN — How is Priority 1 boundary set, how often does it change? NR — Set by population
density information we get through Metropolitan Council, updated annually as needed.

The focus is to make sure the District is allocating resources to minimize risk to the greatest
number of people.

Nancy then discussed preliminary work exploring the relationship of snow cover data to spring
mosquito numbers over time. Looking at the historical record, 2008 had high numbers of spring
Aedes and we have not yet determined why that would be. While lack of snow seems to be
related to lower spring Aedes counts, there was not a clear relationship of high mosquito numbers
with high snow amounts, and we hope to look at other variables that could be added to improve
predictions.

PM — Suggested looking at adding fall soil moisture records relating to the amount of water
found in the vernal pools that make up spring Aedes habitat.

[RM comments prior to meeting — was there a shift in species between years? NR — will test
when we have data sets assembled better for long-term analysis. RM also suggested NR and SB
work with him on refinements to cattail predictive model and exploring spring Aedes.]

Stephen Manweiler said in 2018, MMCD plans to maintain the cost savings steps done in 2017.
In addition, we are modifying our prehatch use to try to expand cattail treatments. Studies done
in 2012 suggest that Natular could last longer than 30 days, so we are going to try treating every
6 weeks or after 4 rains. This would allow us to shift pellet treatments to expand cattail
treatments.

(Break — 1:05 to 1:30)

Kirk Johnson presented information on a test of Sumilarv 0.5G, active ingredient (Al) is
pyriproxyfen, an insect growth regulator, in catch basins. This was a pre-registration test. The
intent of the test (4 done in US) was to find lowest dose that would be active for whole summer.
The Al tends to adhere to structures. Advantages for us would be a single season-long treatment,
and an alternative Al (reduce resistance risk). He described experimental design and results (see
report). Very good control was found at all doses throughout the season.

JM —in my neighborhood, cb goes to wetland in my backyard? How is that figured in?

Any studies done re material in outflow? KJ — another research group is working on that, very
important to us. Manufacturer thinks it will.

JM — will it affect other species? Odonates? KJ — nontarget studies available, chronic exposure,
but in our scenario might be acute, might affect river as well as wetlands.

PM — might be able to go with a lower dose. What have you seen re testing, concentrations,
analytical results, LC50s? KJ — quite a bit of research out there, WHO recommends use in non-
permanent water.

RS — any idea of product cost? KJ — not known now.
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PM — not registered in the US? Consider contacting MPCA, MDA.

GC — experimental use permit? [also a question from Don B.]

GC — where are your products stored? SM — described primary warehouses. GC — we have a
compliance assistance program re: storage.

SM — we have been looking for “holy grail” of one-time per season catch basin treatment,
Natular was flushed out and had questions re impacts on mussels and clams. This material, if it is
developed, would be further evaluated for nontarget impacts and we would bring that info back
to this group.

[RM comments prior to meeting — treatment and location were confounded in this design, if you
do this again mix the treatments within each location, avoids problems with rainfall differences
between locations.]

Discussion and Resolutions
Chair Sarma Straumanis asked for further discussion and any resolutions that the TAB would
like to make to communicate with the MMCD Commissioners.

DN made the following

MOTION: The TAB thanks MMCD's Entomologist, Sandy Brogren, for her many years of
work building up the lab and surveillance systems to a level recognized as one of the best in the
country and reaffirms the importance of this work to generate an understanding of mosquito
biology essential to managing an effective, efficient, and environmentally sound mosquito
control program.

Second — Susan P.

Discussion — we’ve seen how important this information is in what’s been reported here today
and appreciate the work that has gone into this over the years.

Motion carried unanimously.

JM made the following

MOTION: The TAB supports the MMCD’s review of raising the threshold for spring Aedes,
with consideration for targeting areas where these mosquitoes are most likely to affect human
populations.

Second by GM.

Discussion:

DN- encourage that treatments be more targeted to areas most at risk, especially given potential
for Jamestown Canyon virus.

Motion passed without dissent.

Bob S. brought up this topic for discussion, and offered the following

MOTION: The TAB recommends MMCD review current developments regarding CRISPR-
Cas9 and gene drive techniques being used in the control of mosquitoes and ticks.

Second — JM

Discussion — this came up regarding Zika response in other parts of the world, targeting Aedes
aegypti.

RS- this technigque can change the genome of the organism, very powerful but raises certain
concerns. Hundreds of articles in the last year on this technique.
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GM — DNR has been aware of this regarding control of aquatic invasive species, will need a lot
more information and input from beyond the TAB. Concern is that once it is released, it’s out
there and can’t get it back.

SM — can get information, it’s a new frontier. The more we know the better off we are.

SP — note that this motion implies literature review, not experiments.

Motion passed without dissent.

After discussion of procedure, JM made following

MOTION: The TAB supports the program presented in the 2017 Operational Review and 2018
Plan and acknowledges the efforts of the MMCD staff on its presentation.

Second - RS

Motion passed without dissent.

Reaffirming the TAB’s direction from last year, SS made the following

MOTION: The TAB commends MMCD for its efforts to improve the cost efficiency of its
programs while continuing to protect public health through vector control, and considering long-
term environmental effects of its programs.

Second - RS

Motion passed without dissent.

Discussion followed regarding the Rusty Patch Bumble Bee, which is now listed as an
endangered species. The metro area has a number of “high potential zones” “where presence
should be presumed for ESA section 7 purposes” (See map at
https://www.fws.gov/midwest/endangered/insects/rpbb/rpbbmap.html).

Chris Smith reported MnDOT is taking steps to avoid and minimize disturbance and consults
with the USFWS Minnesota-Wisconsin Field Office for its activities. Chris suggests MMCD
contact USFWS Minnesota-Wisconsin Field Office regarding what to do about it. JM suggested
considering an “incidental take” permit, listing steps you will take to prevent impacts. Chris
noted that some male bees rest on plants at night (i.e., they do not return to the colony), something
to consider re: fogging. Vicky said on the Refuge they worked out ways to do non-lethal bumble
bee surveys to avoid “taking” the endangered bees. She offered to contact the USFWS
endangered species coordinator about what steps MMCD should consider. Chris mentioned that
another bumble bee species (yellow banded) is under consideration for endangered status.

TAB adjourned 3:35 p.m.

Next chair will be the representative from MN Dept. of Agriculture (Christine Wicks).

Appendices 148



Owr Misscon

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.

Our Values

We value integrity, trust, cooperation, respect and
competence in our interactions with
colleagues and customers.

Priom sy w?

mmec]
TrEziatsse

EDITORIAL STAFF & CONTRIBUTORS

Diann Crane, M.S.
Carey LaMere

The following people wrote or reviewed major portions of this document:
Sandra Brogren, Janet Jarnefeld, Kirk Johnson, Carey LaMere,
Stephen Manweiler, Mike McLean, Nancy Read, Ken Simmons,
Mark Smith, and John Walz

First Draft February 8, 2018
Second Draft April 18, 2018
Final April 25, 2018

Affirmative Action/Equal Opportunity Employer
This document is available in alternative formats to persons with disabilities by calling
(651) 645-9149 or through the Minnesota Relay Service at 1 (800) 627-3529

O©METROPOLITAN MOSQUITO CONTROL DISTRICT-2018



