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Dear Reader: 
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The following report is the Metropolitan Mosquito Control District's (MMCD) 2001 Operational 
Review and Plans for 2002. It outlines program operations based on the policies set forth by the 
Metropolitan Mosquito Control Commission, MMCD' s governing board of elected county 
comm1ss10ners. 

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

TAB' s recommendations and report were accepted by the Commission at their April 2002 
meeting. The Commission approved the MMCD 2001 Operational Review and Plans for 2002 
and thanked the TAB for their work. 

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

Sincerely, 

Joseph F. Sanzone 
Director 
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Protecting, maintaining and improving the health of all Minnesotans 

April2,2002 

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

Dear Commissioner Bohnsack: 

The Technical Advisory Board (TAB) met on January 25, 2002 to discuss MMCD operations in 2001 and plans for 2002. As 
you know, the TAB was originally formed to provide annual independent review of field control programs and to enhance 
inter-agency cooperation. During the recent meeting, there was much discussion of West Nile virus and other mosquito­
transmitted disease. After an excellent interchange of questions and infonnation between the TAB and MMCD staff (see 
attached meeting minutes), the TAB approved the following six motions. 

1. We commend the District for its efforts to get objective measures of impacts and ways to improve programs. 

2. We recommend that the District explore the historical record and consider what efforts are needed to reactivate the 
Minnesota Arbovirus Surveillance Committee. 
Note: The intention is to coordinate with MDH and other agencies such as UM, MDA, USFW, State Climatologist, US 
Army. 

3. We commend tlie MMCD for acting professionally and responsibly and trying to adapt its program appropriately to 
changing conditions. • 

4. We recommend that MMCD continue its review of the literature on adulticide non-target effects. 

5. We urge the MMCD to choose at least one important non-target species and pursue field studies in 2002 to evaluate 
potential effects of its resmethrin applications. 
Note: TAB would like to see re~ults of a field study on an insect of some sort by this time next year. 

6. We recommend that MMCD continue to try to refine how it presents data on mosquito surveillance and control to make 
it easier to compare among years and within a season. 

Thank you for the opportunity to review the MMCD program. 

SM1✓1W 
David F. Neitzel, M.S., 
Chair, Technical Advisory Board 
Epidemiologist 
Foodbome, Vectorbome and Zoonotic Disease Unit 
Acute Disease Investigation and Control Section 
Infectious Disease Epidemiology, Prevention and Control Division 
717 SE Delaware Street 
Minneapolis, MN 55414 
(612) 676--5414 

DFN:dd· 

General Information: (651) 215-5800 ■ TDD/TTY: (651) 215-8980 ■ Minnesota Relay Service: (800) 627-3529 ■ www.hcaJth.state.mn.us 

For directions to any of the MOH locations, call (651) 215-5800 ■ An equal opportunity employer 
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Executive Summary 

The 2001 mosquito season was one of extremes. April was the wettest on record, with flooding from 
snow melt and two major rainfall events, each with 2-4 inches of rain. The remainder of the season 
was very dry. 

Surveillance for Ochlerotatus triseriatus, the vector of La Crosse encephalitis, began in mid-May and 
continued into early October. The Oc. triseriatus population peak occurred near the end of June and 
declined thereafter, although small areas oflocal abundance were detected into September. Two cases 
of La Crosse encephalitis occurred in the District in 2001, both in Hennepin County, one in July and 
one in September. l\1NICD also responded to five other cases outside of but adjacent to the District 
boundaries. 

The first ever seroconversion of a sentinel chicken for Western Equine Encephalitis (WEE) occurred 
in September in western Hennepin County. Populations of Cu/ex tarsalis, the vector of WEE, peaked 
in mid-July but remained at relatively low levels throughout the season. Cu/ex tarsalis was not 
detected by surveillance near the sentinel flock during the time period when the WEE-seropositive 
chicken was exposed, suggesting that the risk of humans contracting WEE was low. 

The first Eastern Equine Encephalitis (EEE) case ever recorded in Minnesota occurred in August and 
was detected after a Blue Earth County horse died. Two additional Minnesota cases were identified 
in mid-September including one in Anoka County. These were apparently part of a larger outbreak 
of EEE centered in northwestern Wisconsin. Both larval and adult Culiseta melanura, a primary 
vector of EEE, were recovered within five miles of the Anoka case site. This species is rarely 
captured in the District. 

MMCD assisted the Minnesota Department of Health (MDH) in surveillance for West Nile Virus 
(WNV). The virus was not identified in Minnesota in 2001. The virus has been detected in 28 states 
including Wisconsin and Iowa. Dead birds have proven to be the most sensitive indicator of WNV 
presence in an area. District employees were instructed to collect freshly dead birds (no visible decay, 
usually within 24 hours of death), especially crows, for submission to MDH for viral analysis. 
MMCD also responded to citizens reporting dead birds on their property. MMCD reported 18 dead 
birds to MDH, of which seven were submitted for analysis. 

Staff continued to monitor potential changes in Jxodes scapularis distribution within the District and 
also participated in cooperative research projects with the University of Minnesota and the 
Department of Military Affairs. In addition, MMCD developed a radio public service announcement 
(PSA) on tick-borne disease prevention featuring Doug Woog, former University of Minnesota 
hockey coach and former Lyme disease patient. We announced the PSA by putting together a media 
kit and sending it to all Twin Cities and out state radio stations in areas considered at risk for Lyme 
disease. While we did not have the resources to track the use of this PSA, anecdotal evidence 
indicated that the message was played regularly on at least one major Twin Cities radio station 
(KSTP-AM). The message continues to be available through our web site (www.mmcd.org) to 
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anyone wishing to download it. 

The extremely wet conditions in April and May along with a rapid temperature increase in early May 
accelerated larval mosquito development so that large numbers of adults appeared about two weeks 
earlier than usual. There were three large broods, one each in late April, mid-May and early June. 
Over 41,000 acres were treated with Bti between April 23 and May 5. During this two-week period 
over one third of the yearly total of larvicide treatments was applied. The majority of adulticide 
treatments were applied in May and June. 

In 2001, the amount ofliquid Bti applied for larval black fly control was similar to 1998 and 1999 and 
much greater than 2000. The average number of adult black flies as estimated by adult sampling was 
slightly below the average number collected since the large river control program began in 1991. 

In August, adult mosquito treatments were monitored in a variety of conditions using several different 
types of GPS devices to evaluate which of these devices could be used to improve adult treatment 
records at what cost. All of the devices examined were reliable and accurate enough for recording 
cold fog treatments. Inexpensive GPS units produced variable results when used to record hand 
(backpack) and ATV applications potentially limiting their use in monitoring these types of 
treatments. Inexpensive GPS units have been more useful for recording larval or adult sampling 
locations. 
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Chapter 1 Vector Surveillance and Control 

Vector Surveillance and Control 
Chapter Highlights: Mosquito Vectors 

2001 Results/Plans for 2002 
l~ Cm$£;~ EncephoHtb (LAC) 
► Two cases of LAC occurred in the District in 200 I. MMCD responded to five other cases 

outside the District. 
► 16,278 tires were collected and processed in 200 I. 
► An additional 6,000 tires were removed from an auto salvage yard in St. Paul Park in a 

cooperative effort with Washington County Dept. of Public Health and Environment and l\1PCA. 
For 2002 

► Increase Ochlerotatus triseriatus surveillance in rural portions of the District near recent LAC 
cases. 

► Foster La Crosse encephalitis prevention efforts in counties bordering the District. 

Wesh~rn Eqt.JinE, ~:ncepht11Hh (WtE) 
► The Cu lex tarsalis population peaked early in 200 I but remained at relatively low levels. 
► One sentinel chicken in Hennepin County was infected with the WEE virus in early September. 

For 2002 
► Continue to monitor three sentinel chicken flocks and Culex tarsalis populations. 

fatten\ Equh1;:.;" fricepht1mh (ffl:} 
► EEE was confirmed in a horse boarded at an Anoka County farm and in horses in two other 

Minnesota counties. 
For 2002 

► Develop and implement surveillance strategies for Culiseta melanura, the enzootic vector. 

\/<Jed NH€' VinX:. (VVMV} 
► MMCD assisted MDH in surveillance for WNV. The virus was not identified in Minnesota in 

2001. 
For 2002 

► Supplement WNV surveillance in Minnesota by providing MDH with mosquito and dead bird 
samples for viral analysis. 

► Develop and implement surveillance strategies for vectors of WNV. 
► Refine plans for response to detections of WNV in Minnesota. 

$~'HN::kt lnh'oducfo:)tH 
► There were no exotic mosquito species detected in the District in 200 I. 

For 2002 
► Continue surveillance at and around Greenman Technologies and other sites where 

Aedes albopictus has been detected. 
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Chapter 1 Vector Surveillance and Control 

Vector Surveillance and Control 
Chapter Highlights: Tick Vectors 

ixode~ icapuiarfa DhMbunon 
The District continued to sample the network of 100 sites set up in 1991-1992 to monitor potential 
changes in tick distribution over time, but results are not yet available. In results from 2000, total I. 
scapularis collections and the total number of sites where at least one I. scapularis was found were 
the highest since the inception of this study in 1990. 

► 

► 

► 

Metro-wide serology effort To collect comparative data with past efforts, samples were again 
drawn from small mammals (primarily Peromyscus leucopus, the white-footed mouse) collected 
for our I. scapularis distribution study and delivered to Dr. Russell Johnson (UM-Mpls) to 
determine whether exposure to either the HGE agent or B. burgdorjeri had occurred. Results are 
not yet available. 
Re-sampling Ramsey County Several study sites in North Oaks were re-sampled 
approximately monthly from July - September, 2001 to collect additional comparative 
information. Results are not yet available. 
Metro vs. Little Falls ( continuation) Results of tick load comparisons between the Little 
Falls and metro area samples and between 2000 and 2001 are underway, and the small mammal 
HGE agent and B. burgdorferi testing is in progress. Questing nymphs that had been collected 
in the dragging effort in 2000 and 2001 will also be tested in an attempt to determine the specific 
host that each larva had fed on. 

The Public Affairs Department developed a radio public service announcement on tick-borne disease 
prevention featuring Doug Woog, former University of Minnesota hockey coach and former Lyme 
disease patient. 
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Chapter 1 Vector Surveillance and Control 

Background 

D
istrict staff provide a variety of disease surveillance and control services, including public 
education, to reduce the risk of the mosquito-borne illnesses: La Crosse encephalitis, Western 
Equine encephalitis, Eastern Equine encephalitis, and West Nile encephalitis and the tick­

borne illnesses: Lyme disease and ehrlichiosis. Past District efforts have also included determining 
metro-area risk for infections of Jamestown Canyon virus, babesiosis, Rocky Mountain spotted fever, 
and Sin Nombre virus (a hantavirus). 

La Crosse encephalitis prevention services were initiated in 1987 to identify areas within the District 
where significant risk of acquiring this disease exists. High risk areas are defined as having high 
populations of the primary vector Ochlerotatus triseriatus ( eastern tree-hole mosquito) and a history 
ofLa Crosse encephalitis cases. These areas are targeted for intensive control efforts including public 
education, mosquito breeding site removal, and limited adult mosquito treatments. Additionally, 
routine surveillance and control activities are conducted at past La Crosse encephalitis case sites. 
Surveillance for the exotic species Aedes albopictus (Asian tiger mosquito) and Ochlerotatus 
japonicus routinely occurs to detect infestations of these potential disease vectors. 

Sentinel chicken flocks are utilized by MMCD to detect enzootic transmission of Western Equine 
encephalitis virus. Flocks are located at three sites in the District and blood is sampled on a weekly 
basis for submission to MDH for antibody analysis. MMCD uses various surveillance methods to 
monitor populations of the vector mosquito Cu lex tarsalis. 

Eastern Equine encephalitis was detected for the first time in Minnesota in 200 I. J\1MCD is 
developing a surveillance plan for the enzootic vector, Culiseta melanura, to be initiated in 2002. 
MMCD is also developing surveillance and response plans in anticipation of an introduction of West 
Nile virus. Since its detection in New York City in 1999, West Nile virus has been detected in most 
states east of the Mississippi River as well as in Iowa, Missouri, Arkansas, and Louisiana. The virus 
is expected to spread throughout North America. 

In 1989, the District was mandated by the state legislature "to consult and cooperate with the MDH 
in developing management techniques to control disease vectoring ticks." The District responded 
by beginning tick surveillance and forming the Lyme Disease Tick Advisory Board (LDT AB) in 1990. 
The LDT AB includes J\1MCD and MDH staff, local scientists, and agency representatives who offer 
their expertise to the tick-borne effort. 

MMCD initiated tick surveillance to determine the range and abundance of the black-legged tick 
(Ixodes scapularis, also known as the deer tick) and the Lyme disease spirochete, Borrelia 
burgdorferi within the District. To date, MMCD has mapped the current distribution ofblack-legged 
ticks ( 545 total sites sampled) and continues to monitor their populations in the metropolitan area, 
as well as undertaking cooperative spirochete and ehrlichiosis studies with the University of 
Minnesota. All data collected are summarized and given to the MDH for risk analysis. Because no 
ecologically or economically wide-scale tick control measures exist to date, tick control is limited to 
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Chapter 1 Vector Surveillance and Control 

public education activities which emphasize tick-borne disease awareness and prevention. District 
staff continue to provide tick identifications upon request and are used as a tick referral resource by 
agencies such as the :MDH and the Minnesota Department ofNatural Resources (MNDNR). 

2001 Mosquito-borne Disease Services 

Lct Crt}ts~ tt1cephctHth 
► Ocltlerotatus triseriatus Surveillance and Control Intensive surveillance of adult 

Oc. triseriatus populations continued in 2001 throughout the District with efforts concentrated 
in areas at greater risk of La Crosse virus transmission. To monitor adult Oc. triseriatus 
populations and to direct adult and larval control efforts, mosquitoes resting in wooded areas are 
sampled by aspirator. 

In 2001, MMCD staff made 2,155 aspirator collections, of which 4 73 samples exceeded the 
threshold for Oc. triseriatus set by the District. Inspections were provided as a follow-up service 
in most of the wooded areas with above threshold samples. Additionally, staff made 311 
adulticide treatments when Oc. triseriatus samples exceeded threshold. Adult Oc. triseriatus were 
captured in 567 of 1,222 individual wooded areas sampled. This ratio is similar to those from 
recent years (Table 1. 1 ). 

Table 1.1 Individual wooded areas sampled by aspirator and the number of those 
with Oc. triseriatus captured 1996- 2001. Data from 1997 are incomplete 
and have been excluded from compa~i~{)n . 

··vear 

1996 

1998 

1999 

2000 

2001 

..... ··········. ········ ... . .............................................. . 
. •-· ... ·-•· ...... ······• ... . ....... -•. ..,. ... . . ······•"'"'"••··""'""••······· ·················••-.-

'fotaiWcfoded total Wooded Areas ·• P~rce11f ofWoo<ledAreas 
·Areas··· 

Surveyed 

476 

713 

895 

1037 

1222 

WhereOc. triseriatu,r•••• •• Where•()~. iriseriatu.s •• 
• WereCapturcd Were Ca.1>tu.ted 

238 

343 

397 44.4% 

575 55.4%, 

567 46.4% 

Surveillance for Oc. triseriatus adults was initiated during the week of May 14 with the first 
aspirator captures occurring during the week of May 28. Early season rainfall and above normal 
temperatures allowed Oc. triseriatus populations to peak during the week of June 25 (Figure 
1.1 ). Typically, the seasonal population peak occurs in July or August. Hot, dry conditions 
during the months of July and August in 2001 may have limited Oc. triseriatus population growth 
at that time. There was a moderate increase observed in the adult population during the first two 
weeks of August. 
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Chapter 1 Vector Surveillance and Control 

..... 
C: 
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Figure 1.1 Mean number of Oc. triseriatus adults in aspirator samples, plotted by week. 
Dates listed are the first sampling day of each week. Sites sampled each week 
vary, although many sites were sampled repeatedly during the season. 

In 2001, MMCD recycled 16,278 tires which were removed from the field by staff. Since 1988 
the District has recycled 373,421 tires. Carver County and Dakota County continued to assist 
MMCD' s tire recycling efforts in 2001. Additionally, MMCD assisted Washington County in a 
second remediation effort at a tire dump site in the community of St. Paul Park. In 2001 the 
weight equivalent of 6,000 waste tires was removed from the site bringing the total number of 
tires removed from the dump to over 12,000 since November of 2000. 

During routine surveillance and in response to La Crosse encephalitis cases, MMCD completed 
4,911 property inspections including inspections of 5 93 individual wooded areas. In addition to 
the tires removed, these inspections resulted in the filling of 2,880 tree holes and the elimination 
of 4,043 artificial container breeding sources. 

As in past years, MMCD staff distributed La Crosse encephalitis prevention brochures door to 
door to residents in identified risk areas. MMCD also distributed brochures at public functions 
such as county fairs and the Minnesota State Fair. The goals of these forms of information were 
to educate the public on La Crosse encephalitis and to stress personal protection by eliminating 
sources of Oc. triseriatus larval habitat around an individual's home. 

► La Crosse Encephalitis Case Responses Twelve probable or confirmed cases of La Crosse 
encephalitis were reported to MDH in 2001. MMCD responded to seven of these cases 
(Table 1.2) in and near the District with adult Oc. triseriatus surveillance and control, breeding 



Chapter 1 Vector Surveillance and Control 

source elimination, and public education efforts. Two of the La Crosse encephalitis cases 
occurred within the District, both in Hennepin County residents. :rvfMCD responded to five 
La Crosse encephalitis cases immediately outside of the District- 2 cases occurred in western 
Carver County and Le Sueur, Rice, and Wright counties each had one case. 

Possible La Crosse virus exposure locations are identified through interviews with the patient 
and/or the parents or other family members of the patient. Because the incubation period for the 
La Crosse virus ranges from 5 to 15 days, MMCD considers inspecting areas visited by the 
patient up to one month prior to the onset of symptoms of the illness. 

Table 1.2 La Crosse encephalitis cases investigated by MMCD in 2001. Possible exposure 
locations in bold type lie within the District . 

........... 

case¥ 
A0l 

B0l 

C0l 

DOI 

E0l 

F0l 

G0l 

.. . . ....... ·················· ....................... . 
·:::·:.::::::::::::::::::: ······:::::::::::::::::·:· 

J\ge 
Gender 

• • • D~te ot < J>at¢ <6~tfbf t:1 :c •" :••••••••••••••• 
County of • O~s~(()f : \R.ep()rt~d, >Jriitiaf '. '.' 
Residence... Symptoriis foMMCD R.espo11se/1 ,P:oSSiblilf:.1£,Xii◄DSUl"C:Atea~C?) 

18 Months Carver June 18 
Male 

7 Years Rice Aug. 2 
Female 

7 Years Carver Sept. 4 
Male 

12 Years Le Sueur Sept. 9 
Male 

7 Years Hennepin July 20 
Male 

5 Years Wright Sept. 20 
Male 

13 Years Hennepin Sept. 7 
Male 

June 25 June 26 

Aug. 15 Aug. 16 

Sept. 10 Sept. 11 

Sept. 17 Sept. 18 

Sept. 25 Sept. 27 

Sept. 27 Oct. 2 

Sept. 27 Sept. 28 

Neighborhood of Residence 
Neighborhood of Daycare 

Neighborhood of Residence 
Neighborhood of Daycare 
Grandparent's Farmstead 
Cliff Fen Park 

Family Farmstead 
Wooded Area Near Daycare 

Family Farmstead 
Pepin Lake Access 

Neighborhood of Residence 
Baker Park Reserve 

Neighborhood of Residence 

Neighborhood of Residence 
Grandparent's Residence 

Results of the inspections conducted in response to the seven La Crosse encephalitis cases 
investigated by MMCD are summarized in Table 1.3 and Table 1 .4. Larval samples were collected 
from breeding sources found in the areas investigated. Mosquito larvae were reared to adults in the 
~CD laboratory. Forty pools of adult or larval Oc. triseriatus were submitted to MDH for viral 
analysis. La Crosse virus was detected in one sample collected from Watertown in response to 
La Crosse encephalitis case AO 1. The sample was collected from tires located on a property 
adjoining the infected child's home property. 

11 
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Table 1.3 Breeding sources removed from properties inspected in response to seven La Crosse 
encephalitis cases in and near MMCD during 2001. Locations in bold type are in the 
District. 

AO 1 Residence Carver 34 4 35 2 

AOl Daycare Carver 21 14 8 0 

BO 1 Residence Rice 6 11 4 0 

BOl Daycare Le Sueur 4 1 0 0 

B01 Grandparent's Scott 1 5 0 
Farm 

B01 Cliff Fen Park Dakota 23 37 29 14 
Area 

CO 1 Residence Canrer 9 9 0 

COl Daycare Canrer 0 2 0 

DO 1 Residence Le Sueur 5 5 0 

DO 1 Pepin Lake Le Sueur 2 6 0 0 

E01 Residence Hennepin 106 1 6 0 

E0l Baker Park Hennepin 44 4 122 311 
Reserve Area 

FO 1 Residence Wright 86 5 15 2 

G01 Residence Hennepin 9 2 7 0 

Got Grandparent's Hennepin 55 115 38 0 
Residence 

12 
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Table 1.4 Adult and larval mosquito samples collected from possible La Crosse virus exposure 
areas for seven La Crosse encephalitis cases in and near MMCD during 2001. 

· 111 Nzocations in ~old ;~,t Mr,;::~:.; !~;f ~,:.;~(.\.) :k·t %% ; trn ; •. :: .. : :.::.:::.:::.:::.::i::.awJ:!l.:Di.lleA.:11,.•ttrn:.:i:.:::.::..:::.:::.:::.::.:: 

• )JU ·.:::··•:·:::::•::::::.:::::::·:·:•::.•·:::•:·•::::.::: •• •:: •. :.:.::.·.:.:::·:::.::::.::::::.::::::.k,u::::::.:•:::::.·;:::c:::···:s.·::···:::·.::.·:: •.•. :::o•··•:a: •. : •.. : •. v.·.····1··: .. :·m·.•·.:·1·•··i:·: .• :.:e::ra::.···· •• ::::P:::·.:.•:ct::.::.::•:.::]:·.•:.·.t: •. : •• e::.e· .•. ·.o:.·:.: •• :.:.:·:s:.·.·:d.·.: .. : •. r •••. •:.···:::;:: .• ··: •.• ::.: •. :::::::::::·.:::::::.·!:::::·.·: •• •:.:::.:::: :::::.:::::•.·:.•:::·:···::::::.:::::.··•::.·.: ::::::··•:·:::: .• :::::.•.::::::•.·:.:::::··••:::•.: •• :::•.··:::·0.::.·s·:·::::·:·::::••···•·1•·•:a.'¢:··:·:···A•:::::.::.:.·m••:.~·:::.::::.·:.·:.·: .•.•• ::.s··u·:.;::;::···.:·:.TIP•.·•.··•:.:.·.:::::-,s; •• ir].··~ .• :::·:: .• ·e·.···:·:·:::e::·:•:.•·a·:·~::.·:_::.,:::···::::•.:::·t····:::::i·:n:.·.:::•·o::·a •• :·.• •• • .•• ·:.·1·.:.:.·:.t:1·.•:t ••. ::.·.♦-: •. ·.·.·.us•::::·:•:.:h:::·;:.::.:'.·•·:·:·:··•····::::.· .•. ::·:•··:.::::.·.•::::::.:::::·:.:::.;::::::::.:·.:::::.•.••:::::. /\LivtfLaiWfiltEgg? .... nc-~ """ _. 
• ,< O " ' ll~lllllllli~J~I ··•· fiiii!i~ ltiNitiiiMit 

AO 1 Residence 3 3 11 18 (1 LAC+) 

AOl Daycare 2 2 9 7 

BO 1 Residence 2 2 4 6 

BOl Daycare 1 0 1 1 

BOl Grandparent's Farm 1 1 2 1 

BOl Cliff Fen Park Area 13 7 0 0 

CO 1 Residence 3 0 2 1 

COl Daycare 1 0 1 1 

DO 1 Residence 0 0 1 0 

DO 1 Pepin Lake 3 1 1 1 

EO 1 Residence 0 0 1 0 

EOl Baker Park Resen,e Area 4 0 2 0 

FO 1 Residence 4 2 7 4 

GOl Residence () 0 0 0 

GOl Grandparent's Resid ence 2 2 0 0 

\Ne$tem Equih{:" EncephaHth 
J>, Culex tarsalis and Western Equine Encephalitis (WEE) Surveillance Midwestern climate 

conditions during the first half of 2001 were ideal for the mosquito vector of WEE, Cu/ex tarsalis. 
There was extensive spring flooding due to a heavy winter snow pack and heavy spring rain. This 
coupled with warm temperatures in May created a breeding environment which allowed the Cx. 
tarsalis population to increase earlier than usual. 

The District's CO2 trap captures of Cx. tarsalis (Figure 1.2) reflected either a waning adult 
population or a decline in feeding behavior indicated by a reduction in the rate of capture beginning 
in late July when we began to experience hot weather. Typically, the peak CO2 trap capture rate 
of Cx. tarsalis occurs during the first or second week of August in the District. This occurred on 
the July 16 sampling night in 2001. 

13 
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5..-------------------------, 

+ Cx tarsa/is 
4 -

1 -

5/14 5/21 5/29 6/4 6/11 6/18 6/25 7/2 7/9 7/16 7/23 7/30 8/6 8/13 8/20 8/27 9/4 9/10 

Sample Date 

Figure 1.2 Mean number of Cx. tarsalis per sample date in CO2 trap 
collections from May -September, 2001. Data are from MMCD 
Monday night surveillance network. 

Sentinal Flocks Blood samples were again collected each week from sentinel chicken flocks in 
Anoka County, Hennepin County, and Scott County to monitor for WEE virus activity. Ml\1CD 
submitted 1, 166 blood samples to the MDH for analysis. MDH detected antibodies to WEE virus 
from a Hennepin County chicken blood sample collected September 5, 2001. Ml\1CD was notified 
on September 13, 2001, four working days after submission of the sample. This was the first 
detection of WEE antibodies from l\1MCD's sentinel chicken surveillance program since its 
inception in the mid 1980's. Subsequent CO2 trap and CDC gravid trap surveillance failed to capture 
a single Cx. tarsalis specimen in the vicinity of the Hennepin County flock. District mosquito 
populations had declined substantially prior to mid-September. Through a press-release, the District 
informed the public residing in western Hennepin County that WEE was detected in the area, but 
risk of WEE infection was low due to the decline in mosquito activity. 

b:1tkrn Equin-t" Encepht1Wit 
,.. Culiseta melanura and Eastern Equine Encephalitis (EEE) EEE was confirmed in three 

Minnesota horses in 2001 including a horse boarded in Linwood Township in Anoka County. The 
other cases were identified in Blue Earth and Kanebec counties. In addition, an EEE outbreak 
occurred over a large portion of northwestern Wisconsin with 27 equine cases confirmed. An 
isolated equine case was confirmed in northeastern Iowa, as well. l\1MCD conducted adult and 
larval mosquito surveillance in Anoka County and assisted MDH with the same in Blue Earth and 
Kanabec counties. l\1MCD and MDH provided mosquito surveillance for the Wisconsin Division 
ofHealth, as well, at several Wisconsin locations. In each area investigated, adult mosquitoes were 
sampled by aspirator and CO2 traps. In addition, a gravid trap was used at the Blue Earth County 
site. Wetlands and artificial containers were inspected for mosquito larvae. Adult mosquito samples 
were pooled by species and submitted to MDH for viral analysis. The EEE virus was not identified 
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in mosquito samples from any of the locations investigated. 

Of particular importance for EEE transmission is Cs. melanura, a mosquito species considered rare 
in the District. The species is the primary vector of the EEE virus and is responsible for the 
perpetuation of the virus along with several species of passerine birds. Culiseta melanura adults 
were collected in all but the Blue Earth County location. Culiseta melanura larvae were collected 
near the Anoka County and Kanabec County locations. The Cs. melanura larvae collected in Anoka 
County are the first on record from within the District. 

\Vest NHe V~nn 
West Nile Virus (WNV) West Nile virus, an old world virus, was first identified in North 
America late in the summer of 1999 in New York City during an epidemic of human West Nile 
encephalitis. The natural cycle of the virus is maintained by several avian host species and several 
mosquito vector species. Sporadic human illnesses and human epidemics do occur, however, as 
do cases of equine illness. Also, since 1999, WNV has been responsible for substantial bird deaths 
in the United States and Canada. The virus has been particularly lethal to American crows ( ConJUS 

brachyrhyncos). 

WNV has been detected in 28 states since 1999 (Figure 1.3). The virus was detected in 27 states 
in 2001. There were two areas of intense transmission, one in the northeast states, the other in 
northern Florida and southern Georgia. 

'"'-,'\ 

''----.,''\ /"/+ 

WEST NILE VIRUS SURVEILLANCE 1999-2001 \ __ f 
0 WHV Not Detected 

Figure 1.3 

[g WNV First Detected 1999 
CD WHV first Detected 2000 
II;ll WHV first Detected 2001 

West Nile Virus detections 1999 through 2001. Detections include one or 
more positive results in either humans, horses, birds, or mosquitoes. 
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There were 66 human cases ofWest Nile encephalitis reported in the United States, nine of which 
resulted in or contributed to the death of the patient. In addition, WNV caused illness in 73 1 horses 
in 2001. One human WNV infection was reported in the Cayman Islands, and 122 WNV infected 
birds were collected in an area in Ontario extending from Windsor to Toronto. 

Dead Bird Surveillance Dead birds have proven to be the most sensitive indicator ofWNV 
presence in an area. In 2001, MMCD responded to calls from citizens reporting dead birds on their 
property and employees noted dead birds found while conducting mosquito control activities. 
MMCD reported 18 dead birds to l\IDH. Seven birds were submitted for WNV analysis, however, 
the virus was not detected. 

Possible Vectors Several Cu/ex species have been implicated as enzootic vectors of WNV. 
Because they posses the capacity to transmit WNV and prefer to take blood meals from birds, Cx. 
pipiens, Cx. restuans, and Cx. salinarius have been identified as likely maintenance vectors in many 
of the states having detected WNV thus far. In addition, Cx. tarsalis has been identified as a capable 
vector ofWNV in laboratory studies. Cu/ex tarsalis also feeds primarily upon birds and is likely to 
have some involvement in maintenance of the WNV cycle in areas where the species is found. An 
added concern is that Cx. salinarius and Cx. tarsalis may be involved in transmission of WNV to 
humans and other mammals as neither species is strictly ornithophyllic and both will seek 
mammalian hosts.· 

Cu lex sam piing The District's Monday night CO2 trap surveillance network is one method used 
to monitor fluctuation in Cu/ex populations. Figure 1.4 shows the seasonal distribution of adult 
Cu/ex species from mid-May to mid-September. 

Figure 1.4 
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.g. Cx. pipiens 

♦ Cx. restuans 

.1::,,, Cx. pip/rest 

,@ Cx. sa/inarius 

,,.,,• .A.~~ 1,.. 
...,... _,,, .... /"'·······ff.• "- /\,_\ A I \ 4\ 

• .. .,-,, -.f \ A,_ /_.A .. \ 
·,. ,A, . ...-, ...., '-.f . • .. 
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5/14 5/21 5/29 6/4 6/11 6/18 6/25 7 /2 7 /9 7 /16 7 /23 7 /30 8/6 8/13 8/20 8/27 9/4 9/10 

Sample Date 

2001 mean CO2 trap captures of selected Cule"\: species per sample date. 
Data are from MMCD Monday night surveillance network. The Cx. 
pip/rest category is used when the two species are indistinguishable. 
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Gravid Traps The CDC gravid trap has been an effective tool 
for capturing WNV infected adult mosquitoes in many parts of the 
country and was used by MMCD in 2000 and 2001. The trap uses 
fermenting vegetation (i.e. infusion) to attract ovipositing female 
mosquitoes. The infusion material is placed in the pan and the 
battery is connected to turn the trap on. Ovipositing females are 
sucked into the collection bag when they come in close proximity 
to the fan. The trap was designed to capture Cx. pipiens, but it will 
also capture several other species of interest for WNV study. 

In 2001, modifications were made to MMCD's gravid trap placement procedure and to the infusion 
used to attract mosquitoes to the trap resulting in increased capture rates. Gravid traps ran for 48 hours 
each week at ten locations. Captures of selected Culex species are represented in Figure 1.5. Aedes 
vexans and Cq. perturbans were captured frequently, also. Two pools of mosquitoes collected by 
gravid trap were submitted to MDH for WNV analysis. WNV was not isolated from any sample 
collected in Minnesota in 2001. 
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Figure 1.5 Gravid trap capture rates of Cu.lex species. 
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Cu/ex breeding site characterization The specific habitat requirements of Cu lex species within 
the District are not well known. Discovery of physical or chemical factors of preferred breeding 
sites for vectors of WNV is essential to the development and implementation of larval control 
strategies designed to limit WNV transmission. In 2001, a sampling regime was designed to 
determine the extent of localized production for each Culex species and identify physical 
characteristics of breeding sources which may be associated with a particular species. Because of 
staffing limitations we chose to evaluate one physical characteristic, water temperature. 

From June through August of 2001, staff conducted Cul ex larval surveillance at the neighborhood 
level in three communities: Roseville, Eagan, and Sand Creek Township of Scott County. Thirty­
three wetland sites and 13 5 artificial mosquito breeding sources were visited once each week. 
Additionally, 64 artificial breeding sources were visited for part of the summer until they were either 
removed by property owners or physically altered so as to no longer contain water. Water 
temperature was recorded for each wetland and each container at the time of sampling. Staff made 
species level identifications of larvae from each breeding source, when possible. 

Observations made during the course of this survey support the need to better understand the 
potential of a breeding site to adequately support the larvae of various Cu lex species. Of twelve 
wetlands in the study group which remained wet during the entire study period (Table 1. 5), six 
produced multiple Culex species which were collected at each site on multiple occasions. Another 
five of the sites produced Cx. territans with regularity, but did not produce other Culex species 
regularly. The remaining site produced only Cx. restuans on one occasion. In 2002, staff will 
continue to investigate factors which determine a wetland' s potential to serve as larval habitat for 
particular Cu/ex species. 

Table 1.5 Number of occurrences of species of Culex in each site sampled. N=number of times a site 
was surveyed. 

pipiens 

restuans 

tarsalis 

territans 

sa/inarius 

Sifo:1 Site:2: $jfo3 
:N===ilF N==ffF N~H 

2 

6 

3 3 

···•··•····•····· 

Site 4 Site 5 Site 6 :site 7 • Site 8 . Site 9 : Site10 Site H Sifo\12 
N===ll N==l2 N;,13' N=13 N~13 • N=l3 ,N=J2 N:::;:tJ N===l2: 

3 7 4 2 9 

2 8 2 4 12 

3 7 7 9 

3 6 5 8 8 6 5 6 

2 2 1 
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There was little difference in either the temperature ranges in which each species was found or the 
median temperatures at which each species was found for wetlands and for containers. Also, 
wetlands which had no larvae present at the time of surveillance had a temperature range and median 
that did not differ from those for wetlands with mosquitoes present. However, mean water 
temperatures in containers with no larvae present were significantly higher than mean water 
temperatures of containers with mosquito larvae present (t-test, p--<0.001). 

Plans for 2002 
► Increase Oc. triseriatus surveillance in rural portions of the District near recent LAC cases. 
► Foster La Crosse encephalitis prevention efforts in counties bordering the District. 
► Support WNV surveillance in Minnesota by providing MDH with mosquito and dead bird samples 

for viral analysis. 
► Continue to monitor three sentinel chicken flocks and Cx. tarsalis populations. 
► Develop and implement a surveillance strategy for Cs. melanura, the vector of eastern equine 

encephalitis. 
► Supplement WNV surveillance in Minnesota by providing MDH with mosquito and dead bird 

samples for viral analysis. 
► Develop and implement surveillance strategies for vectors of WNV. 
► Refine plans for response to detections of WNV in Minnesota. 
► Continue surveillance at and around Greenman Technologies and other sites where Ae. albopictus 

has been detected. 
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Tick-borne Disease 

fxc~de;~.s $,C~::3pu!orfr Dhtdba_stkw~ 
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 populations, and in 1998 I. scapularis was detected in Hennepin and Scott 
counties for the first time using this study methodology. Ixodes scapularis was re-detected at the 
Hennepin County location in 2000. Total I. scapularis collections and the total number of sites where 
at least one I. scapularis was found for 2000 were the highest since the inception of this study in 1990. 
Surveillance continued in 2001 but results are not yet available. 

Coopen:.tHve Stvdh~N} 
Human granulocytic ehrlichiosis (HGE) agent & Borrelia burgdorferi 

Collaborators: lvfMCD, Dr. Russell Johnson (University of Minnesota-Mpls), Marty Skoglund and 
Jay Brezinka (Dept of Milita,y Affairs, Little Falls, MN). 

Cooperative studies regarding the distribution and prevalence of B. burgdmferi ( causal agent of Lyme 
disease) and the human granulocytic ehrlichiosis (HGE) agent continued in 2001. Research consisted 
of a metro-wide serology collection, re-sampling in North Oaks (Ramsey County), and a continuation 
of a metro (Arden Hills) versus greater Minnesota (Little Falls~ near Brainerd) comparative study. 

• Metro-wide serology effort. District/UM-Mpls. Samples were taken from small mammals 
(primarily Peromyscus leucopus, the white-footed mouse) collected for the District's I. 
scapularis distribution study and delivered to Dr. Russell Johnson (UM-Mpls) to determine 
whether exposure to either the HGE agent or B. burgdmferi had occurred. Results are not yet 
available. 

• Re-sampling North Oaks (Ramsey County). District/ UM-Mpls. Several study sites were 
re-sampled approximately monthly from July 9 - September 12, 2001 to collect additional 
comparative information. Results are not yet available. 

• Small mammal trapping and dragging for questing ticks in Little Falls and Arden Hills, 
Minnesota ( continuation). District/ UM-Mpls./Camp Ripley Small mammals were 
collected from a total of six sites (four in Little Falls and two in the metro area) approximately 
monthly from April 16 - October 24, 2001 for one trap night each sample period. Results are not 
yet available. Results ohick load comparisons between the Little Falls and metro area samples 
and between 2000 and 2001 will be made after all of the ticks have been removed and identified. 
Dragging/flagging results are also pending, and nymphs collected in the dragging effort will be 
tested in an attempt to determine the specific host upon which each larva had fed. 
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Tkk kfo·mtHk:-t~tk:~n S~rvk~.i~~~/Oufre~ch 
The overall scope of tick-borne disease education activities and services (including tick identifications) 
were maintained in 2001 utilizing previously described methods and tools. The Public Affairs 
Department developed a radio public service announcement on tick-borne disease prevention featuring 
Doug Woog, former University of Minnesota hockey coach and former Lyme disease patient. 

Plans for 2002-Tick-borne Disease 
The metro-area surveillance of the distribution of I. scapularis which began in 1990 will continue 
unchanged. A project initially slated to begin in 2001 (Risk Assessment of the Expanding Distribution 
of Lyme Disease in the North - Central US, Drs Uriel Kitron, Edward Walker, and Mark Wilson) will 
begin. Collaborators from throughout the Midwest will assist the co-investigators by collecting questing 
I. scapularis at several sites. The District's involvement in small mammal trapping and dragging for 
questing ticks in Little Falls and Arden Hills, Minnesota will be discontinued as it is believed two years 
of data will be adequate. Additionally the re-sampling effort in North Oaks will end. No new projects 
are planned for 2002. 

21 



Chapter 2: Surveillance 

Surveillance 
Chapter Highlights 

► April was the wettest in history, with flooding from snow melt and two major rainfall events, each 

with 2-4 inches of rain, while the remainder of the season was very dry. 

► There were three large broods of Aedes vexans, one each in late April, mid-May, and early June. 

► Populations of the cattail mosquito ( Coquillettidia perturbans) peaked in early July 2001, about two 

weeks earlier than in 1999 and 2000. 
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Background 

T
he District conducts a variety of surveillance activities to monitor mosquito populations, to 
identify the presence of disease vectors, to identify the need for control, and to evaluate the 
District's progress toward reducing mosquito levels. Rainfall information is collected from 77 

gauges to help identify where mosquito production is likely. This rainfall information is also forwarded 
to the MnDNR State Climatology Office to supplement their network. Larval samples taken from 
breeding sites before treatment are identified to detect the presence and amount of human-biting 
mosquito species. MMCD uses sweep nets, CO2 traps, and New Jersey light traps to monitor adult 
mosquitoes. 

Sweep net collections are used to detect mosquitoes annoying to people, and both species composition 
and abundance are evaluated. Sampling occurs during the peak mosquito activity period, five minutes 
after the end of twilight, which is about 35-40 minutes after sunset. Employees take two-minute 
collections in the evening in their yards once per week for 17 weeks. 

CO2 traps baited with dry ice are also used to monitor mosquito population levels during the peak 
mosquito activity period, and to monitor the presence of disease vector mosquito species. Employees 
set traps in their yards on the same nights as the sweep net collections, once per week for 18 weeks. 

New Jersey light traps are the standard adult mosquito collection devices for many mosquito control 
districts. MMCD has used New Jersey light traps since 1960 to collect historical data on mosquito 
populations. Light from a 25-watt light bulb acts as an attractant and a timer turns traps on and off. 
Personnel empty traps daily from May to September. 

Surveillance 

R~~~nk:d! 
Average rainfall per gauge in the District from May 1 through September 30, 2001 was 17. 73 inches 
(Table 2.1 ). This is 1.40 inches below the 43-year District average. The northern and central counties 
received more rainfall than the southern counties. 

Table 2.1 

1997 
1998 
1999 
2000 
2001 
43-Year Avg 

Average amount of rainfall (inches) received in each county from May through 
September 1997-2001 and 43-year average. 
Anoka Carver Dakota Hennepin Ramsey Scott Wash; District 

19.21 24.01 26.27 19.52 23.21 23.49 22.34 
18.95 18.70 23.53 18.30 19.26 
22.12 20.12 
13.81 
17.40 
18.81 

15.69 
15.38 
NA 

22.66 
21.38 
16.23 
19.65 

22.55 22.95 
17.33 20.19 
18.98 18.94 
19.46 19.76 
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22.06 19.89 
22.43 21.60 
16.63 20.90 
15.01 17.78 
19.21 20.04 

21.33 
19.43 
22.41 
17.79 
17.73 
19.33 
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Even though the yearly rainfall total was below average, most of the rain fell in the spring (Fig. 2.1 ). This 
created a season of extremes. April was the wettest in history, with flooding from snow melt and two 
major rainfall events, each with 2-4 inches of rain. There were two large broods in May and one in early 
June. The remainder of the season was very dry. 
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Figure 2.1 Weekly rainfall average per gauge April-September, 2001. 

In 2001, staff identified 12,382 larval collections (Appendix A). To accelerate the identification of 
samples from sites to be treated by air, larvae are identified to the genus level only, resulting in a high 
percentage of unidentified Aedes/Ochlerotatus species ( 44. 7%). Lower priority samples are 
identified to species. The most abundant species District-wide were Aedes vexans (29. 7% ), Ae. 
cinereus (10.0%), Ochlerotatus stimulans (4.1%) and Oc. trivittatus (1.8%). 

/\d~J!t C d~ection·~~ 
Mosquito Abundance 
► Evening Sweep Net Collections Summer Aedes/Ochlerotatus and Cq. perturbans were the 

usual predominant species in the sweep net collections (Table 2.2). Populations of Cq. 
perturbans in 2001 were the lowest in the past five years. Spring Ae./Oc. increased slightly due 
to the high amount of snow melt in the spring. Weather conditions the past 5 years have not been 
conducive for high levels of Cx. tarsalis. Ochlerotatus triseriatus are daytime biters and do not 
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fly very far from their breeding habitat, consequently, evening sweep net collections are not the 
best method to accurately detect this species, as indicated by the low capture counts shown in 
Table 2.2. The number of collections taken varied between 54-114 per night depending on the 
number of staff available to take sweeps. 

Table 2.2 Average number of mosquitoes collected per evening sweep net 
collections within the District, 1997-2001. 

Summer Ae./Oc. 4.0 4.2 5.6 2.4 2.6 

Cq. perturbans 0.7 1.4 1.9 0.5 0.3 

Spring Ae./Oc. 0.1 0.1 0.1 0.01 0.1 

Cx. tarsalis 0.01 0.04 0.01 0.01 0.02 

Oc. triseriatus 0.01 0.01 0.01 0.01 0.01 

► Evening CO2 Trap Collections CO2 traps baited with dry ice are used to monitor mosquito 
populations and to identify presence of disease vector species. Employees set traps in their yards 
on the same nights as the sweep net collections, once per week for 18 weeks. The District 
operated 92 traps in 2001. The summer species of mosquitoes were dominant in the trap 
collections (Table 2.3). The number of spring Ae./Oc. collected in CO2 traps was the highest in 
the past five years. 

Table 2.3 Average number of mosquitoes collected per night in CO2 trap 
collections within the District, 1997-2001. 

Species 1997 1998 1999 ·2000 200F 

Summer Ae./Oc. 182.7 138.2 327.9 245.0 253.0 

Cq. perturbans 30.9 31.9 45.6 34.6 35.2 

Spring Ae./Oc. 2.4 0.9 1.9 0.3 7.7 

Cx. tarsalis 0.7 0.4 0.6 1.3 1.6 

Oc. triseriatus 0.5 0.2 0.3 0.3 0.3 
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Seasonal Distribution Evening sweep net and CO2 trap collections showed that the seasonal 
peak of mosquito activity was on the first collection date, May 14 (Figure 2.2, Figure.2.3). These 
mosquitoes resulted from the unusually large rainfall events in April and May. The second half of the 
season was relatively dry and the mosquito populations lower. 
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Figure 2.2 Average number of summer Ae./Oc. and Cq. perturbans per evening 
sweep, 2001. (Sampling canceled on 5/21 due to bad weather.) 
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New Jersey Light Traps The District operated seven traps in 2001. Trap 1 was located in St. Paul, 
trap 9 in Lake Elmo, trap 13 in Jordan, trapl6 in Lino Lakes, trap 20 in Elm Creek Park Reserve, trap 
CAI in Carlos Avery Wildlife Refuge and trap AV at the Minnesota Zoo in Apple Valley (Fig.2.4). 
Traps 1, 9 and 16 have operated each year since 1960. 

Anoka 

* 
CAl 

Hennepin 

13 

Figure 2.4 New Jersey Light Trap Locations- 2001 

Data collected from light traps are used to compare mosquito species population levels from year to 
year. These are the only collections where all female mosquitoes are identified to species. A total of 
104,406 female mosquitoes were identified in 2001 (Table 2.4 ), with Aedes vexans being the most 
predominant species and Cq. perturbans second. The number of mosquitoes collected per night from 
1965 to 2001 is displayed in Appendix B. 
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Table 2. 4. New Jersey light trap collection totals May 12-Sept. 28, 2001. 

1. Oc. abs. 0 0 3 0 78 0 82 

3. aur. 0 0 2 I 0 0 0 3 

6. COil. 0 0 0 0 14 3 0 17 

7.Ae. cu,. 11 33 14 164 1,085 1,057 59 2,423 

10. Oc. dnr. 3 0 I 4 0 I 0 9 

11. exc. 0 3 5 3 45 IO 0 66 

12. fti. 0 I 0 I 2 0 5 

18. p1mc. 0 0 0 0 3 82 0 85 

19. rip. 0 0 0 3 7 5 0 15 

21. stic. 0 21 148 7 405 652 30 1,263 

22. stun. 0 0 3 0 31 3 I 38 

23. prov. 0 0 I 0 0 31 0 32 

24. tris. 0 I 0 I 68 5 2 77 

25. triv. 0 48 4 0 5,404 11 66 5,533 

26. Ae. vex. 350 3,693 981 6,466 19,932 30,767 7,980 70,169 
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Mosquito Control 
Chapter Highlights 

► :rvfM:CD treated 10,897 more acres with larvicides in 2001 than in 2000. 
► :rvfM:CD treated 6,126 more acres with adulticides in 2001 than in 2000. 
► In May 2001, :rvfM:CD and MnDNR finalized an agreement for floodwater mosquito sampling, 

surveillance and treatments in Ft. Snelling State Park. 
► :rvfM:CD and MnDNR successfully implemented the agreement in June 2001. 
► Staff made major progress on creating digitized maps of all wetland areas possibly producing 

mosquitoes in the District, and wooded areas that provide habitat for La Crosse encephalitis vectors 
or other adult mosquitoes. 

Pk:mt k.~r 2002 
► :rvfM:CD will continue to implement enhanced security procedures as a result of the September 11 

attacks. 
► No other major changes to the control program are planned except that Culex species implicated in 

WNV transmission could be targeted for both larval and adult control if WNV is detected within the 
District in 2002. 
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Background 

T
he mosquito control program targets the principal summer pest mosquito, Aedes vexans, 
Ochlerotatus triseriatus, several species of spring Aedes/Ochlerotatus, and the cattail mosquito 
Coquillettidia perturbans. Larval control is the main focus of the program but is supplemented 

by adult mosquito control when necessary. Aedes/Ochlerotatus larvae hatch in response to snow melt 
or rain, with adults emerging at various times during the spring and summer. Cattail mosquito larvae 
develop in cattail marshes over twelve months and emerge as adult mosquitoes in June and July. See 
Appendix C for a more in-depth description of biologies of the various mosquito species found in the 
District. 

Floodwater mosquitoes are well adapted to the natural resources of the metropolitan area. These same 
natural resources contribute to the recreation and enjoyment of the citizens living here. The rolling 
topography provides many highly productive breeding sites for mosquito larvae. Lush, wooded areas 
serve as protection from daily heat and low humidity for the resting adult mosquitoes. 

Control Strategy Overview 

Due to the large size of the metropolitan region (2,600 square miles), larval control was considered the 
most cost effective control strategy in 1958 and remains so to date. Mosquito control services target the 
most prolific mosquito breeding locations for all human biting mosquitoes. An insect growth regulator 
(Altosid® or methoprene) and a soil bacterium (Bacillus thuringiensis israelensis or Bti) are the primary 
larval control materials. 

Adult mosquito control supplements the larval control program. Adulticide applications are performed 
only after sampling detects mosquito populations meeting or exceeding threshold levels, primarily in 
high use park and recreation areas, for public events, and in response to citizen mosquito annoyance 
reports. Three synthetic pyrethroids (resmethrin, permethrin and sumithrin) are used for adult mosquito 
control. 

A description of the control materials is found in Appendix D. Pesticide labels are located in Appendix 
E. Appendix F summarizes the number of acres treated with each control material. 

2001 Mosquito Control 

The 200 I season was one of extremes. April was the wettest on record, with flooding from snow melt 
and two major rainfall events, each with 2-4 inches of rain. The extremely wet conditions in April and 
May along with a rapid temperature increase in early May accelerated larval mosquito development so 
that large numbers of adults appeared about two weeks earlier than usual. There were three large 
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broods, one each in late April, mid-May and early June (Figure 3.1). The remainder of the season was 
very dry. 
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Larva~ Mo$:quho Cct1h'd 
In 2001, MMCD treated about 11,000 more acres with larvicides than in 2000 (Table 3 .1 ). Ground 
treatments began in March with briquet applications for cattail mosquito control, increased dramatically 
in April through June and decreased thereafter. Air work began in late April and continued into 
September. Treatments decreased significantly after flood waters receded in late June (Figure 3 .1 ). The 
actual geographic area treated is smaller because some sites are treated more than once. 

In 2001, the number of acres treated with Altosid(S,' briquets, Altosid® pellets, Altosid® SR-20 and 
altosand products were all slightly higher than in 2000 (Table 3 .1 ). Bti treatments in 2001 were also 
higher than in 2000 (Table 3 .1 ). Treatment thresholds for air sites are used to help direct treatments to 
sites with the most intense breeding and potential to affect the most citizens (i.e., proximity to human 
population).Thresholds remained unchanged in 2001- Priority Zone 1 =0.1/dip in the spring and 2/dip 
in the summer, and 0.5/dip in the spring and 5/dip in the summer in Priority Zones 2 and 3. The change 
from spring threshold to summer thresholds generally occurs in mid-May. 
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Altosid® briquets 
(I 50-day) 700 cases 533 749 cases 589 
Altosid® pellets 44,484.60 lb 11,121 43,057.23 lbs 14,791 
Altosand products 5,500 lb 786 13,111.10 lbs 1,889 
Altosid® SR-20 586.60 ml 29 2,316.60 ml 91 

Bti corncob 676,168.00 lb 84,521 724,143.37 lbs 90,527 

Total Acres 96,990 107,887 
Treated 

AduH MoscpJhc Contm~ 
Adult mosquito control operations were triggered when mosquito levels were above the following 
thresholds: 2 mosquitoes in a 2-minute sweep or 2-minute slap test, 130 mosquitoes in an overnight CO2 

trap. Staff conducted treatments in areas identified by District surveillance and customer mosquito 
annoyance reports (phone calls). 

In 2001, l\1MCD treated about 6,126 more acres with adulticides than in 2000 (Table 3 .2). The number 
of acres treated with permethrin in 2001 was slightly lower than 2000. In 2001, 49,734 acres of UL V 
adulticide treatments (resmethrin = 41,311 acres, sumithrin = 8,423 acres) were applied compared to 
42,986 acres in 2000 (all resmethrin). The majority ofadulticide treatments happened early in the season 
(May-June) (Figure 3. I) and in the northern parts of the District (Figure 3 .2). 

Table 3.2 Comparison of adulticide usage in 2000 and 2001. 
2000 2000 2001 2001 

•:Material Gallons Used Acres Treated Gallons:tJsed • Acres treated 
Permethrin 794.10 4,066 672.60 3,444 
Resmethrin 503.74 42,986 490.73 41,311 
Sumithrin 202.12 8,423 

Total Acres Treated 47,052 53,178 
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Figure 3.2 Acres of adulticide treatments by each field facility and their corresponding 
mosquito complaint calls (March-September 2001 ). 

Average mosquito levels as measured by Monday night sweeps were higher earlier in the season, 
especially outside of Priority Zone 1 (Figure 3.3). The percentage of Monday night sweeps that met or 
exceeded the treatment threshold were both higher earlier in the season and higher outside of Priority 
Zone 1 (Figure 3 .4). 

Average Weekly Sweep Collections in P1 and P2&P3 in 2001 
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► Ft. Snelling State Park Treatment Agreement In May, 2001, MMCD managment and 
representatives ofMnDNR State Parks and Ecological Services finished negotiation of a plan 
which was approved by both agencies. Specific areas of the park are permitted for sampling and 
treatment. Work will continue in the park in 2002. 

► Mapping In 2001, MMCD staff started a major project to complete digitizing wetlands and 
wooded areas ("harborage") in the remaining areas of the District, primarily outer areas (Priority 
2 and 3). Significant progress was made in the late summer and fall when low rainfall resulted in 
time available for mapping. Most outlying areas are now completed, with the remainder 
(northern Anoka and southern Dakota counties) expected to be completed by March 2003. This 
project is intended to facilitate quicker response and recording of adult monitoring and other 
disease-related activities in wooded areas. Completion of the wetland digitizing will allow better 
acreage estimates for proposed treatments and a unified data handling system for site data 
throughout the District, as well as providing a resource for other agencies. Staff are also 
updating digitized wetlands and wooded areas in the Priority I area. 

34 



Chapter 3: Mosquito Control 

2002 Plans for Mosquito Control Services 
► Enhanced Security MMCD will continue to implement security procedures designed to 

protect staff, equipment, control materials and other resources from any terrorist activity 
stemming from the September 11 attacks. 

► Larval Control: Cattail Mosquito Coquillettidia perturbans has a limited flight range of five 
miles. Consequently, MMCD will focus control activities on the most productive cattail marshes near 
human population centers. Briquet applications will start in early March to frozen sites (floating 
sites, deep water cattail sites, remotely located sites). Beginning in late May, staff will treat with 
pellets applied by helicopter at a rate of 4 lbs/acre. 

► Larval Control: Floodwater Mosquito and other species ( except Cq. perturbans, Oc. triseriatus 
and Ae. albopictus) The larval treatment strategy for 2002 will be similar to 2001. Staff will 
treat ground sites (<three acres) with methoprene products and Bti corn cob granules. MMCD also 
plans to continue using six helicopters for the treatment of air sites. Based on the same larval 
thresholds as used in 2001, breeding sites in highly populated areas will receive treatments first 
during a wide-scale mosquito brood. The District will expand treatments into less populated areas 
where treatment thresholds are higher. 

The primary control material will again be Bti corn cob granules. F orecasted Bti material needs in 
2002 are similar to 2001. As in previous years, to minimize shortfalls, control material use may be 
more strictly rationed during the second half of the season, depending upon the amount of the season 
remaining and control material supplies. Regardless of annoyance levels, MMCD will maintain 
sufficient resources to protect the public from potential disease risk. 

► Adult Mosquito Control Forecasted permethrin, resmethrin and sumithrin requirements in 2002 
are similar to 1998, 1999, 2000 and 2001. MMCD will direct adult mosquito control treatments to 
provide the greatest customer benefit-generally high risk disease areas and areas that have high 
levels of mosquitoes. Also, MMCD will provide service in high use park and recreation areas and 
for public functions. 

The Adult Mosquito Control Information Line (651-643-8383) will again enable citizens to hear a 
daily recording on where adult mosquito control operations are taking place ( e.g. parks, 
neighborhoods, and public events). MMCD will also have this information on its Internet web site 
(www.mmcd.org). MMCD will continue notification in 2002 at a level similar to 2001. 

► Vector Mosquito Control Field staff routinely monitor and control Oc. triseriatus (La Crosse 
encephalitis vector), Cx. tarsalis (western equine encephalitis vector) and Ae. albopictus 
populations. See the Vector-Borne Disease section of this report for details. 

► Adulticide Non-target Research In 2002, staff intends to continue to evaluate effects ofULV­
applied adulticides upon non-target insects in two ways. First, a literature review of non-target 
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effects of pyrethroid adulticides concentrating on UL V applications will be continued. Second, a 
caged-insect study will be designed as part of continued UL V adulticide efficacy tests similar to 
those conducted in 2000 and 2001. See the Supporting Work section for details. 

► Ft. Snelling State Park Agreement MMCD Tech. Services staff and Rosemount field staff 
will meet prior to season to plan surveillance and control. MMCD staff will also meet with Park 
staff regarding installation of a remote-reading water depth gauge to give early warning of major 
flooding events. 
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Black Fly Control Program 
Chapter Highlights 

2001 Results 

► Due to increased flow rates, slightly more liquid Bti was used to treat small streams in 2001 
(13.2 gal) than in 2000 (12.1 gal.). 

► The number of large river treatments and the amount of liquid Bti used in 2001 was similar to 
1998 and 1999 and much larger than in 2000. 

► The average number of adult black flies recovered in 2001 was slightly below the average 
observed in 1999. 

► Field samples to monitor non-target effects of liquid Bti treatments were collected in 2001 as 
part of the black fly control permit applications process agreed to with MnDNR. 

► A study of human response to adult black fly numbers was scheduled to begin in 2001. After 
conferring with Dr. Ken Simmons, the District's black fly program consultant, the project was 
postponed until a time when mosquito populations were low enough to not influence people's 
behavior related to black fly annoyance. 

For2002 
► There will be no major changes to the larval surveillance and control program. 
► The preliminary testing of the human tolerance to black flies will be completed in 2002. 
► Taxonomy and results of non-target sampling will be completed and included in the black fly 

permit application submitted to MnDNR in 2003. 
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Background 

T
he goal of the black fly program is to reduce pest populations of adult black flies within the 
:J\11\1CD to tolerable levels. Black fly larval populations are monitored using standardized sampling 
techniques at about 140 small stream and 21 large river sites during the spring and summer. 

Liquid Bti is applied to sites when the target species reaches the treatment threshold. The small stream 
program began in 1984. The large river program began with experimental treatments and non-target 
impact studies in 1987. A full-scale large river treatment program began in 1996. 

2001 Black Fly Control Program 

SrrK~H Sfrear-n Progmr-n ., Sirrwlh .. n-n VfiltHJs.iurn Ccinfrd 
The only human biting species that breeds in small streams locally is Simulium venustum. It has one early 
spring generation. Larvae are found in small streams throughout the District, although the largest 
populations generally are found in Anoka County. 

A total of 140 potential S. venustum breeding sites were sampled in mid-April to determine larval 
abundance using the standard grab sampling technique developed by the :J\11\1 CD in 1990. The treatment 
threshold is 100 S. venustum per sample. A total of 22 sites on 9 streams met the threshold and were 
treated once using 13.2 gallons of Bti (Table 4.1). 

L:~q;.F~ Rfv~~r PrB)Qf~fft 

There are 3 large river-breeding black fly species that the :J\11\1CD targets for control. Simulium luggeri 
breeds mainly in the Rum and Mississippi rivers, although it also breeds in smaller numbers in the 
Minnesota and Crow rivers, and is abundant from mid-May through August. Simulium meridionale and 
S. johannseni breed primarily in the Crow and Minnesota rivers. These species are most abundant in 
May and June, although S. meridionale populations will remain high throughout the summer if stream 
flow is also high. 

The black fly population size at each treatment location was measured approximately every seven days 
in 2001 using artificial substrates at 21 sites permitted by the Minnesota Department of Natural 
Resources on the Rum, Mississippi, Crow and Minnesota rivers. The treatment thresholds were the same 
as those used since 1990. A total of 4 5 treatments totaling 4046. 9 gallons of Bti were used to control 
large river-breeding black fly larvae in 2001 (Table 4.1). 
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Table 4.1. Summary of Bti treatments for black fly control by the MMCD in 2001. 

Number of Number of Gallons of 
Water bodv annlication sites treatments Bti used 

Small streams 22 22 13.2 
Mississippi River 2 14 1626.1 
Crow River 1 2 30.5 
Minnesota River 7 11 2239.2 
Rum River 3 18 151.1 
Total 35 67 4060. l 

Differences in the number of treatments made and amount of material used are mainly due to river 
discharge and flow. Table 4.2 compares the number of treatments and amount of Bti used for the years 
1997-2001. Substantially less Bti was used in 2000 compared to most years because river discharges 
were below normal due to a drought. In 200 l flows on the four large rivers were above average from 
April through July ( except on the Crow River) and below average in August and September. 

Table 4.2 Number oflarge river treatments made and gallons of Bti used for 
the years 1997-2001 

Year No~of No. of Discharge 
Treatments Gallons Used cfs 

1997 65 5,419.0 9,446 

1998 77 4,209 5,076 

1999 50 4,299.0 6,857 

2000 18 808.6 808.5 

2001 45 4,046.9 11,243 

The average post-Bti treatment larval mortality (measured 250 m downstream of the point of Bti 
application) in 2001 was 96% on the Rum River (based on only one treatment), 82% on the Minnesota 
River, and 98% on the Mississippi River ( exclusive of a failed treatment on May 16). Two treatments 
were made on the Crow River in 2001, one in late June and one in early July. Post treatment mortality 
for those treatments was 99 and 100%. 

AduH Popt.ikjtkJn SdmpHng 
► Sweep Net Collections The adult black fly population was monitored in 2001 at 48 standard 

locations throughout the MMCD using the District's standard black fly over-head net sweep 
monitoring technique that was established in 1984. Samples were taken twice weekly from early May 
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to mid-September, generally between 8 and 10 AM. The average number of all species of adult black 
flies captured in 2001 was 1.30 (Table 4.3). This is one of the lowest overall average net sweep 
counts observed since the District-wide larval control program was started in 1991 and is well below 
the counts observed in 1984 through 1986, before any Bti treatments were done on the large rivers 
(Table 4.3). Only limited experimental Bti treatments were done on the large rivers in 1987, 1989 
and 1990. No treatments were done in 1988, which was a year of extreme drought and very low 
black fly populations. Between 1998 and 2000, the overall average number of adults captured was 
2.85, 1.63 and 8, respectively (Table 4.3). 

The average number of adult S. venustum captured in 2001 was 0.01, which is similar to the average 
number captured in previous years of the program. As in previous years, S. venustum also made up 
a low percentage of the total black flies collected in 2001 (Table 4.3). The number of S. venustum 
captured in the net-sweep samples always is low and is not representative of the actual population 
density. This is because samples are averaged for the entire field season and S. venustum adults are 
rare after late May because there is only a single generation in the spring. 

The most abundant black fly collected in the overhead net-sweep samples in 2001 was S. luggeri, 
comprising 75% of the black flies collected (Table 4.3). The overall average number of S. luggeri 
captured in the net-sweep samples in 2001 was 0.98, which is the second lowest average observed 
since monitoring began in 1984. The low number of S. luggeri captured in 2001 was likely due to 
a combination of effective Bti treatments and the drought conditions observed between July and 
September. The average number of S. luggeri captured since the start of the District-wide control 
program in 1991 is 2.19. 

Peaks in the S. luggeri population occurred in late May, early July, late July and mid-August. 
Simulium luggeri was most abundant in Anoka County in 2001, as it has been in all previous years 
of the program. The average number of S. luggeri captured in Anoka County was 3 .45 in 2001 
compared to 16.00, 5.32, and 10.38 in 1998, 1999 and 2000, respectively. The high number of S. 
luggeri captured in Anoka County is most likely due to its close proximity to the Rum and 
Mississippi rivers (especially untreated portions of the rivers that are outside the MMCD), which 
have abundant S. luggeri larval habitat. 
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Table 4.3 

Year 
1984 
1985 
1986 
1987 
19882 

1989 
19903 

1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 

Annual mean number of black fly adults captured in over-head net sweeps in 
bi-weekly samples taken at 48 standard sampling locations throughout the 
MMCD between mid-May and mid-September. 

Simulium Simulium Simulium 
All soecies1 luf!eeri iohannseni meridionale 
17.95 16.12 0.01 1.43 
14.56 13.88 0.02 0.63 
11.88 9.35 0.69 1.69 
6.53 6.33 0.02 0.13 
1.60 1.54 0.05 0.00 
6.16 5.52 0.29 0.18 
6.02 5.70 0.01 0.24 
2.59 1.85 0.09 0.60 
2.63 2.19 0.12 0.21 
3.00 1.63 0.04 1.24 
2.41 2.31 0.00 0.03 
1.77 1.34 0.32 0.01 
0.64 0.51 0.01 0.07 
2.91 2.49 0.00 0.25 
2.85 2.64 0.04 0.04 
1.63 1.34 0.04 0.06 
2.38 2.11 0.01 0.02 
1.30 0.98 0.04 0.18 

1All species includes S. luggeri, S. meridionale, S. johannseni, S. vittatum and S. venustum. 
2 1988 was a severe drought year and limited black fly production occurred. 
3The first operational treatments of the Mississippi River began in 1990 at the Coon Rapids Dam. 

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

The average number of S. venustum captured per CO2 trap in 2001 was 7.29 (exclusive of the 
Monticello traps, which were not collected in 1997 or 1998). In 1998, 1999, and 2000 the average 
number of S. venustum captured per trap was 10.5, 3.7 and 3.38, respectively. The average number 
of S. luggeri per trap at the three reference sites in Monticello in 2001 was 93.05 versus 0.65 per 
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trap at the seven sites within the :.MMCD. In 2001 the S. meridionale population was the highest 
observed since CO2 trap sampling program began in 1998. The average number of S. meridionale 
was 611 per trap in Scott/Carver counties, which was most likely due to the flood-level flows 
observed in the Minnesota River during May and June and the fact that no Bti treatments were done 
on the river between June 1 and June 22 because of the high flows. The highest numbers of S. 
meridionale were captured between June 1 and June 11. 

Non--h:fffF~-t Mcw~Hodng 
The District conducts biennial monitoring of the non-target invertebrate population in the Mississippi 
River as a requirement of its permit from the MnDNR. The study was designed to provide a long-term 
assessment of the invertebrate community inBti-treated reaches of the Mississippi River. Sampling was 
conducted in 2001 and data are currently being analyzed. The results from monitoring sampling 
conducted in 199 5, 1997 and 1999 do not indicate that any large-scale changes have occurred within 
the invertebrate community (collected on Hester-Dendy multiplates) in the Bti treated reaches of the 
Mississippi River. 

Pub~k r~~rc~~ptk)n of .A.nnoy·w'H:~-~~~ fron·~ Rk~c:k F!bs 
In 2001, the Black Fly Team planned a study designed to estimate public annoyance relative to black 
fly numbers, to establish what level of annoyance is tolerable, and to estimate the value the public places 
on reducing black fly annoyance. Data from this study will provide the framework for a quantitative 
assessment of the cost-effectiveness of the black fly control program. Fieldwork originally was scheduled 
to begin in 2001 but was canceled because extremely high mosquito populations during May and June 
could have affected the results. Fieldwork on the project will begin in 2002. 

Plans for 2002 

The District's goal is to continue to effectively control black flies in the large rivers and small streams. 
The larval population monitoring program and thresholds for treatment will remain the same as in 
previous years. Taxonomic identification and enumeration of the non-target samples collected in 2001 
will be completed and a report submitted to MnDNR in the spring of2003. Staff will also continue to 
monitor adult black fly populations with the over-head net sweep method and CO2 traps. 
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Product and Equipment Tests 
Chapter Highlights 

► MMCD expanded laboratory analyses of active ingredient (AI) concentrations to include adulticides 
as well as methoprene products. All three adulticides used in 2001 met label AI claims as did 
Altosid® briquets, pellets and sand. 

► Bioassays of Altosid® pellets and briquets indicated that they controlled Ae. vexans as effectively in 
2001 as in 2000. 

► Aerially-applied Vectobac® Bti achieved ~89.5% control of floodwater mosquitoes, essentially the 
same as in 2000 (90.8%). 

► The droplet size optimization program was expanded to include backpack sprayers. 
► In August, adult mosquito treatments were monitored in a variety of conditions using several types 

of GP S equipment. 
► Tests done during truck cold fog treatment simulations were reliable and accurate enough with most 

types of GP S units to warrant use as treatment recording devices. 
► GP S receivers tested in handheld and ATV applications gave highly variable results, potentially 

limiting GPS use in monitoring these types of treatments unless better GPS equipment is used. 
► Inexpensive GP S receivers have been useful for applications that do not require as high degree of 

accuracy and reliability, such as recording larval or adult sampling locations in wooded areas or 
larger breeding sites. 

Plans for 2002 

MMCD will continue to: 
► Improve calibration techniques to optimize adult mosquito control equipment. 
► Standardize backpack sprayers and optimize the barrier treatment program. 
► Optimize UL V equipment droplet distributions. 
► Increase knowledge of aerial adulticiding to be prepared for an emergency response to mosquito­

borne disease outbreaks. 
► Work to integrate the use ofDataMaster GPS into adulticiding operations and assess its usefulness 

for data recording. 

MMCD plans additional tests of the following control materials: 
► IcyPearl® Bti (frozen) granules 
► Teknar® Bti granules 
► Agnique® as a pupicide 

MMCD will begin evaluating natural pyrethrum products for adult mosquito control. 
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Background 

P
roduct and equipment testing is an integral part of l\1M:CD which ensures the District provides 
effective and efficient service. Testing processes focus on control material evaluations, label 
compliance, application analysis, calibration and exploration of new technologies to improve 

operations. The Technical Services Team provides project management and technical support. The 
regional process teams provide coordination of field testing and data collection. 

2001 Projects 

Quality assurance processes focused on equipment and new product evaluations. These evaluations 
provide important information on which to base purchasing, budgeting, and operational decisions. The 
District continued the certification process on four control materials and introduced one new control 
material in 2001. These ongoing material evaluations lead to four products being certified which will 
provide MMCD with more tools to use in its operations. 

Acceptonce Tedsng of A!fos~d-::i, (rnethopren$) Bdqwefa., PeHeh ond XRNG Sond 
During 2001, warehouse staff collected random Altosid® product samples from shipments received from 
Wellmark International for methoprene content analysis. l\1M:CD contracted an independent testing 
laboratory, Legend Technical Services, to complete the analysis. Zoecon Corporation, Dallas, Texas, 
furnished the testing methodologies. The laboratory protocols used were CAP No. 311, "Procedures 
for the Analysis of S-Methoprene in Briquets and Premix" and CAP No. 313, "Determination of 
Methoprene in Altosid® Sand Granules". 

Analyses revealed that all 2001 samples of Altosid® briquets and pellets contained the label claim of 
methoprene content (Table 5.1). Sand products (Altosid® XR-G Sand, Altosand) carried over from the 
previous year contained less than the label claim of methoprene (Table 5 .1 ), therefore, it is recommended 
that Altosid® sand products be used in the season of manufacture. 

Table 5.1 Methoprene analysis (AI) for Altosid® briquets, pellets and sand products. 
~~lilit!ilii\\llililliiil\i~~iiiiilli~iili\l~l~~\ii11\\l\l 
:::::::::::::::::::::·:::::::::::::::::::::::::::::::::::. 

;;:;::Mbthrip:rJ:J~:.rnddtit't: 

150-day XR briquets 

30-day pellets 

20-day XR-G Sand 

10-day Altosand 

6-day Altosand 

··········•·······• -·· ........................ ··············· ........... --- ····· ... ·············· .. ··· ......... ······•·· 

::NlL:rit: : • \ij¢t~~P•·¢~t{~pbt¢.Jt( / :::M¢t.ti()P.t¢.fl~\9.~fJit: • • : : ::: 
~JilipJ~~: : : :: :::::::::iaBeFdafoi': ::: • : :: : ::a1ia1isis8.veraie:: := = • :so=•:::: 

31 2.10% 2.0997% 0.0485 

40 4.25% 3.9265% 0.1176 

5* 1.50% 1.2310% 0.1085 

9* 0.50% 0.0976% 0.0639 

3* 0.50% 0.0387% 0.0025 

* Sand analysis was part of a carryover study in which year 2000 production material was evaluated. 
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Ew~h.H~tkm of AcJiv~~ !nt;~n~diii~~~t lii~V~d~ ki Adult Motqt.Mc~ C(.~ntro~ P-roducb 
J\11\.1CD has periodically requested the certificates of Active Ingredient (AI) analysis from the 
manufacturers for product AI verification. Because of a 2001 EPA product analysis of various 
manufacturers on the East Coast, J\11\.1CD incorporated AI analysis as part ofDistrict product evaluation 
procedures. Technical Services selected adulticide samples from product received in 2000 and 2001 for 
analysis. All products were within label parameters with the exception of the Permethrin 57-OS 
concentrate (Table 5.2). This product evaluation is questionable because this same concentrate was 
diluted ( 10: 1) with mineral & soybean oils to create our permethrin 5. 7% barrier spray and all five 
samples from our mixture were analyzed at the correct 5. 7% level. Staff requested the manufacturer's 
AI analysis which showed the product to be at the correct label concentration. J\11\.1CD staff concluded 
that the oil-based concentrate was stratified at the time of sample collection and the allotment was not 
taken from a homogenous mixture. In 2002, J\11\.1CD will continue to sample adulticides and compare 
results with stated label claims and manufacturer's certificates of analysis. 

Table 5.2 Active ingredient analysis for Permethrin 57-0S, Scourge® 4+ 12, and Anvil® 2+2. 
~ \; \ \ l; \ \; ~ i 1 \ ~ t l \ \ l l ~ 1 \i It\ l l j~ l \ l l 1 \ \ [ 1 \ \ \ l 1 \ l \l ~; 1 ~; = =• :: = '~: lL \; H l l n ( \ \ i (f UH:;/ U \ t:'.'.1 n ; ~ L \ I U [ l I; i; H H L \; l U 1 H l;; / Ii : ;.: AI·i'CODte:nt:;: : . : : : : : .. : . : : .... : . . ..... 
::•:~a4tti:~i~J:ij~f~ ... i~l:.::L ••• : :,::::,:,,:=,

1:!::r}ih1wi !111! 1!11 ! Wi:cirit~rif{ : : )t,Jb,ri,fttt<>ti: •rBOCoritent 
: })µgi:-~cl~~µf \U: i\it~b:~(¢.tiim ) HH::i\.µ~lys.is • Analysis ·-.c-r-

Permethrin 57-OS 
Concentrate 2001 Permethrin 

Permethrin 5. 7 % 

mixture 2001 Permethrin 

Scourge® 4+ 12 2001 Resmethrin 

Scourge® 4+ 12 2000 Resmethrin 

Anvil® 2+2 2001 Sumithrin 

Anvil® 2+2 2000 Sumithrin 

EHkocy of Confroi Moter1d~ 

57.0 % 

5.7% 

4.14 % 

4.14 % 

2.0% 

2.0% 

44.1 % 

5.43 % 

(n=ave. of 5) 

5.03 % 

5.12 % 

1.96 % 

1.98 % 

n/a 

n/a 

12.60 % 

12.80 % 

1.85 % 

2.37 % 

► Altosid® Briquet, XR-G Sand and Altosand Applications Both wet conditions in April through 
mid-June and dry conditions thereafter hampered successful collection ofbioassays. During the wet 
months, staff were overwhelmed dealing with huge mosquito broods. Later many sites dried 
completely before mosquito pupae for a bioassay could be collected. In 2001, studies focused on 
Altosid® briquets, Altosid® pellets, Altosid® XR-G sand, and Altosand. 

Untreated control emergence averaged 88. 71 %, essentially the same as in 2000 (84.51 %), 1999 
(88.13%) and 1998 (86.64%) (Table 5.3). 
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Table 5.3 Bioassay results for untreated control sites in 2001. 
:::::::::::::.::::::::::·:.:::·::: ·::.:::::::::::::::::::.::::: .. :::: -- ...... , ...... . 

l!!i1ij##~::i°4?!!! ::!MW:1~##':ij}:,:::::,::, ,,::::, ,::,, 
............. 

:litl\f:in•i%•·· 
~lllet:"gence ::e111ergence:: 

Untreated control 14 88.71 90.50 12.04 52.00 99.00 

Mean and median Altosid® briquet efficacy were fairly low and essentially unchanged from 2000. 
(Table 5.4, 5.5). Mean and median Altosid® pellet efficacy in 2001 were both excellent and slightly 
better than in 2000, though probably not significantly (Table 5 .4, 5 .5). Pellet efficacy did not 
decrease as the number of days between treatment with pellets and when bioassays were collected 
increased beyond the 30-day field life of the product, similar to 2000 results. 

In 2000, Altosand efficacy (7 lb/acre) appeared to improve slightly over disappointing results in 
1999. This pattern did not hold in 2001 for aerial applications even when bioassays were collected 
within the 10-day field life of the material (Table 5 .4, 5. 5). Therefore, we decided to discontinue 
aerial Altosand applications. Efficacy of both ground and aerially-applied XR-G sand were higher 
in 2001 than in 2000 (Table 5 .4, 5. 5), although the increase in effectiveness cannot be demonstrated 
to be significant because 2001 evaluations include too few bioassays. 

Table 5.4 Bioassay results for Altosid® briquets, pellets, XR-G sand, and Altosand in 2001. 
Emergence inhibition (EI) is corrected for untreated control mortality. 

Briquet (150-day) 

Pellet (30-day) 

XR-G Sand (51b) 

(20-day) ground 

XR-G Sand (71b) 

(20-day) aerial 

Altosand (10-day) 

21 to 102 

12 to 41 

12 to 30 

31 to 41 

3 to 13 

0 to 13 

8 to 14 

8 to 10 

11 to 14 

15 

23 

16 

7 

23 

8 

10 

6 

4 
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············••"··· .................. . 
··::::·:::·:·:::::: ..... ::::::::::::: .. ::::: ................................... ····· 

:::::::::::::::::::::. :::::::::::::::::::::::: ................... ·····--················· 
:::::::::::::::::::::: =::::::::::::::::::::::: 
············-·····-··· :::::::::::::::::::::::: 

MJih:TH 1VlediariY MiiF :::::::::::::::::::::: ................... ,.:::::::::.::::::::::, 

'o/o/Ef:T). Y¾nJff: •. : ~c- ) %::'.El 

64.60 

92.75 

95.91 

85.51 

76.10 

75.40 

44.40 

36.85 

55.72 

69.81 35.37 

100.00 16.03 

100.00 8.65 

100.00 25.83 

94.19 33.61 

90.85 36.79 

49.60 38.44 

25.93 39.58 

67.87 39.22 

0.00 

30.11 

66.18 

30.11 

0.00 

0.00 

0.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

0.00 100.00 

0.00 81.12 
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Table 5.5 Bioassay results for Altosid® briquets, pellets, XR-G sand, and Altosand in 2000 
compared to 2001. Includes only aerial applications of XR-G sand and Altosand. 
Emergence inhibition (EI) is corrected for untreated control mortality. 

::::::::::::::::::::::: :f .................. ---..;.,.,;-......... --:7"1""'.'".:-:---~-------¼--.-... -.::-::::-·::-::::-··::-···-· -T""----r---r------

Briquet: 150-
day 

Pellet:30-day 

XR-G Sand: 
20-day, 5 lb* 

XR-G Sand: 

20-day, 7 lb 

Altosand: 
10-day, 7 
lb/acre 
Data from 1998 

.............. .,, ......... . : ::~~fu.p~~:::: 
•••••ii1akeni••••••: . . . . . . . . . . . . . . . . . 

0 to 146 27 65.30 

0 to 74 84 84.33 

3 to 16 * 34 * 57.01 * 

8 to 24 20 45.38 

9 to 16 10 57.69 

...................... ...................... 

\!%/Et 

Jl~ys:•post-­
••treatment 
············--·"•'••···· 

}~~~pl# : 

66.87 21 to 102 

100.00 12 to 41 

62.09 * 3 to 13 

40.33 0 to 13 

73.06 8 to 14 

%EI 

15 64.60 69.81 

23 92.75 100.00 

23 76.10 94.19 

8 75.40 90.85 

10 44.40 49.60 

► Bti Corncob Applications Vectobac® brand Bti ( 5/8 inch mesh size corncob granules) from Abbott 
Laboratories was the primary Bti product applied by helicopter in 2001. Efficacy as calculated in 
terms of pre-treatment and post-treatment larval counts was similar in 2001 and 2000 (Table 5.6). 

Table 5.6 Efficacy of aerial Bti (Vectobac® brand) applications in 2000 and 2001 (8 lb/acre). 
::::::::::::::::::::::::::::::::.:::: .. :::.:::::::: ... :::::.:.::::::.::::::::::::::. ···:···:···:·:·:·········:··:··:•::1··:: •• ::: .................. . 

·:::::::::·:·::·::····::·:···························•2000••······ ••••• : :::·:·::.::·····::·:·:·:·················::::: : •••• 2001••··:·::··· 

. . ... . . . 
:::::::::::::::::::::::::::::::::::::::::::::::::-:::::. 
··••No)•pf c.ll~tkb~cks •••••••• 

n=571 (12%) 90.8 n=401 (9.4%) 89.5 

► LarvX® SG Biological Soluble Granules (Meridian Vector Management) In 1999, ground­
applied LarvX® granules achieved a good rate of control (81.5%), but the efficacy of helicopter 
applications was too low (48.4%). Consequently, MMCD increased the aerial dosage of LarvX® 
granules using a 5 lb/acre rate in 2000 and 2001. Efficacy increased in 2000 and 2001 (Table 5.7) 
but still remained well below that achieved by Vectobac® brand Bti (Table 5.6). 
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Table 5. 7 Efficacy of aerial LarvX® applications in 2000 and 2001. 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : . : ; : : : ' " : : : : : : ; : : : ; : : : : : • . . . • • . : : : : : : : : : : : ~ i ~ i ~ i i ! ~ ; : ; : : ; ! ; ; ; ; : i ! : : : : : : : : : : : : : :: : : :: : : : : . : ; : : . : : . : : : . . . . . .. . . . . 

I/tefrl ifte:: H \TiNiH.i6friHH liiv~f~g¢}y.{: :::/f~r:'~~ff::? Iij#~~~t:h,( YAfet~g~o/t) • 
i :u:~p~~i~l:\ ::!: }bhec1iija.J1ti\ /#Jpn~~(fy::(\ /:U~()s~gf ::::: ::checkbacks'i : /niorfality •• 

5 lb/acre n=IO 69.1 5 lb/acre n=5 69.1 

Pn,duct CerNfk~tion Trkib 

The District, as part of its Continuous Quality Improvement philosophy, desires to continually improve 
its control materials and methods. The District attempts to use the most environmentally friendly 
products possible while achieving acceptable control rates. As part of this process, MMCD certifies 
materials to be acceptable with District-run evaluations prior to operational use. Results of those tests 
follow. 

► Teknar® Bti granule (Certis) Teknar® is aBti granule similar to Vectobac®. MMCD received 
2,000 lbs of corncob granules for evaluation. Teknar® achieved good control (93.8%, n=8) in a 
small aerial test, and thus completed the second phase of the certification process. Teknar® will 
proceed to a large-scale operation use evaluation (40,000 lbs) in 2002. 

► Altosid® XR-G Granules (Wellmark) Although this product is already certified as a 
water-applied larvicide, l\1MCD continues to evaluate this product for use as pre-hatch product. 
MJ\1CD would like to apply this material to dry or wet breeding sites prior to mosquito larvae being 
present and then determine if satisfactory control occurs 20 days post-application. 

In 2001, field staff conducted three pre-hatch applications and achieved 92-100% control. Although 
there was good control in 2001 evaluations, staff were not yet convinced that the material provides 
consistent results as a pre-hatch material. l\1MCD will continue to evaluate this control material in 
2002. 

MJ\1CD staff continue to search for an environmentally sound, cost-effective pre-hatch material in 
which treatments could be completed in historically active breeding sites during non-peak activity 
periods. Using pre-hatch materials could allow for expanded service including additional 
surveillance, expanded quality assurance processes, and more larval treatments after a significant 
rainfall event. 
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Exp~~fhY·H~~rikil Product$ 

► Vectolex® granules for Cattail Mosquito Control (Clarke) Vectolex® contains Bacillus 
sphaericus, a bacterium that is specific to mosquitoes and can recycle in mosquito larvae, sometimes 
resulting in longer field suppression than Bti. Due to low water levels and low larval dip counts in 
cattail marshes, MMCD decided to postpone product evaluations until more representative natural 
conditions occur. Product evaluations will be considered in 2002. 

► Vectolex® granules for control of permanent water mosquito species ( Culex., Culiseta) This 
product is used extensively in other parts of the USA for Cu lex species control. MMCD is discussing 
evaluation of this product as part of our vector control program. Database searches for historical 
breeding areas are complete, and small-scale product evaluations are planned in those sites for 2002. 

► Altosid® SBG Single-Brood Methoprene Sand (5-day)(Wellmark) Wellmark International 
provided 400 lbs of the new SBG granules for product evaluation. The new product demonstrated 
excellent efficacy (98% EI, n=l) by ground applications, but staff did not see any significant benefits 
to a single-brood methoprene product. In comparison to a Bti single-brood corncob granule, the 
SBG granule actually increased the workload of employees due to the efficacy evaluation bioassay 
process. Staff felt that, because of the additional workload and cost, this granule was not a viable 
product for the District when compared to other currently available materials. MMCD will not 
conduct further evaluations on this product in 2002. 

► Aqua-Scourge® (Resmethrin)(Aventis) This water-based adulticide product incorporates the 
new FF AST (Film Forming Aqueous Spray Technology) droplet technology which eliminates the 
need for an oil-based formulation. A water-based formulation is desirable because it eliminates the 
need for inert oils as carriers being applied into the environment, reduces material and shipping costs, 
and can be easily mixed just prior to application. Efficacy of Aqua-Scourge® was promising (Table 
5. 8) in an initial trial using the District's standard adulticide test protocol conducted in Anoka 
County using Scourge® as a standard along with an untreated control. 

Table 5.8 Efficacy of Aqua-Scourge® and Scourge® in 2001. Values are 

percent change relative to catches the night before treatment. 

Scourge® 

Untreated 
Control 

Aqua-Scourge® 

97.1 

22.2 

83.8 

78.8 

45.2 

-2.73 

45.3 

16.6 

9.8 

a Indicates a slight increase in mosquito density as measured by CO2-traps, essentially zero efficacy 
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► Helicopter Swath Analysis and Calibration Procedures Staff conducted three helicopter 
calibrations during the 2001 season. Two sessions were held at the municipal airport in Le Sueur, 
MN and one session was located in Lino Lakes, MN. Staff completed calibrations for six different 
operational and experimental control materials. In total, six helicopters were calibrated and each 
helicopter was set up to apply an average of three different control materials. 

► Beecomist Spray Heads for Aerial Adulticide Applications The helicopter aerial spray units 
are being evaluated to prepare for a possible disease outbreak that could require a large-scale adult 
mosquito control operation. Staff will evaluate the application methodologies and analyze the swath 
patterns for the viability of use under emergency conditions. MMCD had scheduled an evaluation 
of these aerial spray units in May 2001. Due to heavy rains, the evaluations were postponed because 
the helicopters were needed to complete a large number of granular larval applications. The 
evaluations were rescheduled for September, 2001, but the 9/11 terrorists' attacks and related events 
ended all flight operations for the 2001 season. The District plans to conduct these evaluations in 
spring, 2002. 

► KLD Model DC-ID Droplet Analyzer Staff optimized all fifty of the District's Ultra Low 
Volume (UL V) insecticide generators to produce an ideal droplet range of 8-20 microns. By 
adjusting UL V sprayers to produce a tighter, more uniform droplet spectrum, control materials are 
being used more effectively. This field analysis creates more droplets of the correct size to impinge 
upon flying mosquitoes. In addition, more uniform swaths allow staff to better predict UL V 
application patterns and respective insecticide swath coverage throughout the District. 

Eighty backpacks were evaluated in 2001. Due to the variability of the backpack brands and various 
ages of the equipment, the testing demonstrated the need for additional data for each backpack to 
standardize the comparison of similar packs. A new database will be developed for a complete 
evaluation of all District backpacks in 2002. All of the backpacks tested were adjusted to apply the 
correct droplet range for barrier treatments. Technical Services staff will continue use this 
technology to improve the consistency of the District's adult mosquito treatment program. 

► Baseline Specifications for Evaluating Equipment Performance Technical Services staff 
worked directly with manufacturers to produce baseline specifications of new spray equipment. 
MMCD gathered information on truck-mounted cold foggers, ATV-mounted cold foggers, handheld 
UL V units, and backpacks to create a standard for comparing MMCD equipment. By comparing 
District equipment to the original production standards, staff will enhance its ability to evaluate 
equipment, create improved calibration standards, and to build a database to make quality decisions 
in District purchasing processes. 
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► DataMaster GPS Mosquito Control Data System for Truck-mounted Electric Cold Foggers 
MMCD purchased two Beecomist Pro-Mist HD sprayers with data collection systems that allow 
precise application information to be collected automatically as the system is being operated. This 
computerized system creates custom reports of time, location, speed and direction of application, 
flow rate, sprayer status and other pertinent information. These data can also be downloaded and 
incorporated used with District GIS systems. 

► Global Positioning System (GPS) use with MMCD Adulticide Equipment: Field Study 2001 

Following is a summary of a poster presentation made at the Minnesota GIS-LIS Conference, in 
Duluth, MN, October 2001. A full report is available upon request. 

Summary This study was designed to test the accuracy and reliability of Garmin 12 GPS units 
in various configurations (handheld, helmet-mount, external antenna, differential correction beacon), 
and the DataMaster GPS unit included in truck-mounted cold foggers from Clarke, Inc. The GPS 
units were tested in eight sites with light to heavy tree cover typical of mosquito control treatment 
areas, with simulated treatment with either a backpack sprayer (four sites), ATV-mounted sprayer 
(two sites) or truck-mounted UL V fogger (two sites). Tracks recorded by the GPS units were 
compared with a baseline "known" path established for each site. GPS units were run on three 
different days in August, 2001 at each site. Results were evaluated based on accuracy (% of points 
in the track run that were within 12 meters of the baseline) and reliability (% of runs with 90% of 
points within 12 m). 

Results Results suggested the DataMaster GPS units in new truck-mounted foggers are accurate 
enough to provide a useful mechanical record of approximate path, but reliability will depend 
primarily on operator training (Table 5.9). These units added approximately $3,500 to the price of 
the foggers. The Garmin 12 GPS units were able to receive satellite signals most days in most sites 
for most of the treatment paths, even with heavy cover. Accuracy was good in some sites and poor 
or varied widely on different days in others; in many sites they were not reliable enough to be 
counted on as the sole record of treatment path. The use of an external antenna or differential 
correction improved both accuracy and reliability, but overall reliability was still marginal for use as 
a record of treatment location. 
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Table 5.9 Number of Runs with _:::90% of Track Points within 12 m of Actual Path ( of 3 runs 
possible, unless otherwise noted) 

GPS12: Plain 

Helmet 

External 

Differential 

Diff. + Ext. 

DataMaster 

a Only 2 runs made 

Truck A TV Backpack Backpack 

Fogger mixed or mixed or heavy 
light cover heavy cover light cover cover 

Site Site Site Site Site Site Site Site 

El E2 E3 WI E4 W4 W3 W2 
I 2 0 0 2 3 2 1 

-- -- -- 0 1 a 2a 2a oa 

2 3 1 0 2 2 1 1 

1 3 0 0 3 3 3 1 

2 3 2 0 2 2 3 2 

2 (b) 2 (b) -- -- -- -- -- --

Total 

>90% 

11 

5 

12 

14 

16 

4 

b Only 2 runs at each site collected data; I run at each site had mechanical or setup problems 

Plans for 2002 

¾of 

#Runs Runs 
24 46 

11 45 

24 50 

24 58 

24 67 

4b 100b 

A primary goal of product and equipment testing is to ensure adequate information for all evaluations. 
The District will continue to improve its calibration techniques to optimize our adult mosquito control 
equipment. Staff will continue to improve and make quality decisions based upon data. The following 
control materials will be evaluated or tested: 
► Large scale Certification/Evaluation of Teknar® granules applied aerially. 
► Initial evaluation of Agnique®, a monomolecular surface film to be used as a pupicide. 
► Initial evaluation of natural Pyrethrum products for adult control. 
► The District also plans to test IcyPearl®, a new frozen Bti formulation. The new formulation has 

obvious drawbacks, one being that it has to be kept frozen until used. A big advantage is that no 
helicopter recalibration is required because the amount of Bti per pound of formulated product can 
be adjusted to modify the per acre Bti dosage without changing the weight of formulated product. 
Planned Icy Pearl® tests in 2001 could not be performed because application hoppers were not ready. 

► Technical Services staff will continue to work with field staff to integrate the use ofDataMaster GPS 
into adulticiding operations and assess its usefulness for data recording. Offers have also been 
received from other agencies of GPS equipment loans for additional testing. 
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Supporting Work 
Chapter Highlights 

2001 Projects 

Wright County tongvte-rm Nontarget impact study: Maklng reioi'.b avoHabte-to a wider 
tmt.U~-...nce 
► Results of 1997-1998 extension of Bti and methoprene nontarget study were presented at local and 

national professional meetings and reports are being placed on MMCD web site. 
► Authors met in February 2001 to plan publication in a peer-reviewed journal. 
► Additional analyses were done on species richness to compare with 1991-1993 study; no significant 

effect in 1997-1998 on richness of Chironomidae or other insect taxa. 
► Primary author is still unable to assemble draft by end of 2001, so other authors are now doing 

assembly for review with support from MMCD staff. 

► 

► 

► 

A MnDNR/MMCD cooperative study comparing purple loosestrife beetle success for biological 
control relative to MMCD adulticide treatments was started last year with data from 55 sites in the 
eastern Metro area. 
The study was expanded in 2001 to include data from 80 additional release sites throughout the 
District. 
Results were similar to the pilot study reported last year. Proximity to treatments was not sufficient 
to explain beetle success or failure as a whole; sites with treatments within 300 feet were less likely 
to show rapid expansion in beetle populations, a few sites showed likely problems from close 
treatments, but most release sites were not close to treatments and their success or failure could not 
be related to treatment. 

► Increased communication is underway to prevent future problems. 
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T
he District on occasion will undertake projects which support our overall mission but are not 
directly related to control operations. Results of these projects are reported in this chapter. 

Wright County Long-term Nontarget Impact Study: Making results available to a 
wider audience 

The Wright County nontarget study sites are 27 wetlands in Wright County, Minnesota, selected for a 
project directed by an independent panel of scientists with funding from MMCD. The sites were studied 
three years, assigned to three treatment groups (Bti, methoprene sand, or untreated control), and treated 
six times per year from 1991 through 1999. Results from 1988-1993 showed no difference due to 
treatment for zooplankton, breeding red-winged blackbirds, or the bird community in the wetlands 
(Niemi et al. 1999). Macroinvertebrates in core sediments showed no difference in 1991, but significant 
decreases were found in insects, mostly Chironomidae (non-biting midges), in later sampling dates from 
1992 and especially 1993 (Hershey et al. 1998). The 1991-1993 study results were published by the 
original authors from the Natural Resources Research Institute and are being widely discussed, especially 
by agencies concerned about use of Bti or methoprene on their lands. 

At the request of the independent panel, additional core sampling was done by Lake Superior Research 
Institute in 1997 and 1998, which found high numbers ofinvertebrates in all the sites and no difference 
in chironomid numbers or biomass as a whole, although some groups within the Chironomidae were 
lower or higher on some dates in treated sites (Balcer et al. 1999). Because the later results show a more 
complete picture of non-target impacts and change the interpretation of the earlier study results, it is 
important that they be widely disseminated. 

In 2001, results of the 1997-1998 study extension were presented at professional meetings of the 
American Mosquito Control Association, Society of Wetland Scientists, and Association of Minnesota 
Naturalists. Copies of the reports produced by LSRI were distributed to interested parties as requests 
came in. However, the results have not been published in a peer-reviewed journal. 

In 2000, Dr. Mary Balcer, principal investigator from LSRI for the 1997-1998 work, was not available 
to work on a publication, but she indicated she could work on it in 2001 with support from a team 
assembled to cover aspects outside her expertise. In early February, 2001, MMCD staff member N. 
Read arranged a meeting with Drs Mary Balcer and Kurt Schmude (LSRI), Lyle Shannon (UMD), and 
Richard Anderson (EPA, Continuation Panel member), and all agreed on the minimum required in a 
publication, what areas needed further analysis, who would assemble data and/ or do analysis, and a time 
line. Supporting data was assembled by N: Read and provided to Dr. Balcer. Statistician A. Lima 
completed additional analyses needed. R. Anderson worked on choice of journal. Unfortunately Dr. 
Balcer was again unable to assemble a draft publication. At this time N. Read and R. Anderson are 
working on assembling a draft from the LSRI reports, which will be given to Dr. Balcer (primary author) 
for review, and reviewed by other panelists prior to submission for publication in a peer-reviewed 
journal. 
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The additional analysis done by Ann Lima, in consultation with Panel member Dr. Stuart Hurlbert (San 
Diego State University), showed that species richness was not significantly reduced by Bti or 
methoprene on any sampling dates in 1997 or 1998 for either Chironomidae, non-chironomid Diptera, 
or non-dipteran insects, or for total insects. 

Staff are also in the process of making the Wright County study reports available to download from 
MMCD web site. 
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Purple Loosestrife Biocontrol and MMCD Adulticides 
Purple loosestrife (Lythrum salicaria), a highly invasive exotic wetland plant species, has in the past 
decade been the target of a biological control program by the MnDNR. Using beetles ( Galerucella 
pusilla and G. calmariensis) that selectively attack purple loosestrife, a certain amount of control has 
been observed statewide. In the seven-county metropolitan area, however, fewer beetle populations have 
been successful. 

MMCD primarily treats mosquitoes in their larval stage with target-specific, biological controls that do 
not affect loosestrife beetles. However, loosestrife beetles have a known sensitivity to pyrethroid-based 
products such as those MMCD uses for localized treatments to reduce adult mosquitoes. Although the 
MMCD does not treat wet areas with pyrethroids, a question was raised as to whether or not proximity 
to Ml\1CD adult mosquito treatments could be related to reduced beetle success. 

In 2000, MMCD started a cooperative study with Luke Skinner (MnDNR) and Dave Ragsdale (U of 
M) examining whether adult mosquito control treatments made by MMCD in nearby areas could be 
related to reduced beetle success at loosestrife biocontrol release sites. Locations and success "grades" 
of MnDNR-recorded loosestrife beetle release sites in the metro area were obtained from MnDNR 
records. Adulticide treatment locations for dates after beetle release were mapped based on MMCD 
treatment records. Distances between treatments and beetle release sites were compared with beetle 
activity success or failure grade recorded by MnDNR observers (Grades A and B represent widespread 
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high beetle densities and damage, C represents beetle density and damage low, D represents beetles rare, 
and F represents no beetles or damage found). 

Of the 135 beetle release sites examined, 32 (24%) had treatments within 600 ft that occurred between 
the release date and the grade date. The 24 sites with treatments within 3 00 feet were less likely to have 
grades of A or B than the untreated sites (Chi-squared analysis, p=0. 007, 2 df) (Table 6.1 ), but were not 
more likely to have grades of D or F. Looking at the 13 5 sites as a group, however, the number of 
treatments within 300 ft was not a significant predictor of grade (R2=0.003, p for significance of 
regression 0.53). 

Table 6.1 Comparison of Loosestrife Beetle Release Success ("Grade") in the Metro Area with 
Proximity to MMCD Adult Mosquito Control Treatments (Resmethrin or 
Permethrin). 

Grade, 2000 

A or B I C I D or F 

Not Near 
Treatment 

Trt. within 
600 ft 

Trt. within 
300 ft 

Trt. within 
150 ft 

# sites 

% of total 

# sites 

# sites 

# sites 

From these results we concluded that: 

28 

27% 

4 

13% 

2 

8% 

2 

10% 

25 50 

24% 49% 

14 14 

44% 44% 

13 9 

54% 38% 

11 8 

52% 38% 

Total 

103 

Chi-squared 

32 p=0.062 

24 p=0.007 

21 p=0.026 

► There were a few sites where adult mosquito treatments may have reduced the success and 
spread of beetle populations. 

► Of the sites near mosquito treatments, most had some beetles surviving (grade Dor better); 
few received an F grade (no beetles left). 

► Many locations with poor beetle success were not close to adult mosquito treatments. 
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► Mosquito control activity alone did not account for a significant portion of grade variability 
in the metropolitan area. 

Beetle populations are most susceptible to adulticide treatments shortly after release, when their 
populations are low. Established populations are unlikely to be affected by treatments. By notifying 
MMCD of release sites, a temporary treatment buffer can be established that might increase the chance 
of beetle success, therefore it is important for local cooperators working with the MnDNR on releases 
to notify MMCD of their exact location. Analysis of recent treatments shows few potential problem 
areas indicating that existing efforts at communication appear to be effective. 
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Appendix A Frequency of Occurrence (%) of Larval Species in Standard Dipper 
Collections, 2001 a 

Niii}f•filli)ildfoil- : ~'% H@M\f~f ~i ='11 lliiikota ~in tl!.aln~~ wa~~': .. :' ~::::; 
1. Och/erotatus 0.3 0.2 0.0 0.1 0.2 0.2 0.3 0.2 
abserratus 
6. Oc. canadensis 
7. Aedes cinereus 

8. Oc. communis 
10. dorsa/is 

11. excrucians 
12. jitchii 
14. imp/icatus 
15. intrudens 
18. punctor 
19. riparius 
20. spencerii 

21. sticticus 
22. stimulans 
23. provocans 
25. trivittatus 

26. Ae. vexans 
261. Ae./Oc. speciesP 

28. Anopheles earlei 
29. punctipennis 
31. walkeri 
311. An. species 

33. Cu/ex pipiens 
34. restuans 

35. salinarius 
36. tarsa/is 

37. territans 
371. Cx. species 

38. Culiseta inornata 
39. melanura 

40. minnesotae 
411. Cs. species 
48. Ure. sapphirina 

501. Unidentifiable 

0.1 
7.8 

0.0 

0.0 
0.4 

0.1 
0.0 
0.0 
0.1 

0.2 
0.0 
0.2 

1.2 
0.0 

0.3 
20.5 

61.5 

0.0 
0.0 
0.0 
0.2 

0.9 
6.6 
0.0 
1.0 
1.6 
8.2 

20.4 
0.1 
0.6 
7.2 
0.2 
1.0 

0.2 
8.6 
0.0 
0.0 

0.0 

0.0 

0.2 

0.0 
0.2 

0.6 
0.0 
0.2 
2.0 
0.0 
0.6 

25.7 
42.0 

0.0 
0.0 
0.2 
0.8 

3.3 
12.2 

0.2 
1.6 

5.5 
3.3 

18.6 
0.0 

0.2 
7.5 
1.6 
0.6 

0.5 
9.1 

0.0 

0.0 
0.4 

0.0 
0.1 

0.0 
0.1 
0.0 
0.0 
0.6 
2.7 
0.1 
1.6 

25.4 
43.9 

0.0 
0.0 
0.0 
0.6 

1.6 
9.2 
0.3 
3.1 

4.1 
3.9 

25.3 
0.0 
0.6 
6.7 
0.4 
1.4 

1.2 
11.2 

0.0 
0.1 

1.0 
0.2 
0.1 

0.0 

0.1 

0.2 
0.0 
1.5 
5.1 

0.2 
5.5 

45.6 
36.0 

0.1 
0.1 

0.0 
0.2 

0.5 
8.9 

0.2 
2.0 
2.5 
2.8 

26.1 
0.0 

0.2 
3.9 

0.8 
0.7 

0.1 
9.1 

0.1 
0.1 

1.1 
0.0 
0.1 

0.0 
0.0 
0.5 
0.0 
0.8 
3.5 

0.0 
1.3 

24.6 
47.5 

0.1 
0.0 
0.0 
0.5 

1.2 
12.4 
0.0 
1.5 
2.0 
5.6 

20.0 
0.0 
0.8 
4.6 
0.6 
0.8 

a Other collection methods are used to sample Cq. perturbans and Oc. triseriatus. 
b Genus level identifications only. 
c Uranotaenia 
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0.1 
10.4 
0.0 
0.4 
2.4 

0.7 
0.3 

0.0 
0.4 
0.4 
0.0 
3.2 
7.2 
0.8 
1.9 

39.6 
31.9 
0.0 
0.2 
0.1 
0.5 

1.1 
13.5 

0.2 
2.2 
3.1 
5.0 

25.0 
0.0 
0.5 
5.8 

1.3 
1.4 

0.5 
17.8 
0.0 

0.1 

4.6 
0.7 
0.6 
0.0 
0.4 
0.4 
0.1 

2.2 

8.4 

1.2 
1.5 

34.9 
34.1 

0.0 
0.5 

0.0 

1.1 

0.3 
6.4 
0.3 
1.7 
5.9 
7.6 

17.9 
0.0 
1.0 
7.4 
1. 9 
2.6 

0.3 
10.0 
0.0 
0.1 

1.3 

0.2 
0.1 
0.0 
0.2 
0.4 
0.0 

1.2 
4.1 

0.3 
1.8 

29.7 
44.7 

0.0 
0.1 

0.0 
0.5 

1.1 
10.4 

0.1 
1.7 

2.7 
5.5 

21.7 
0.0 
0.6 
5.6 

0.8 
1.1 



Appendix B Average Number of Common Mosquito Species Collected per 
Night in New Jersey Light Traps 1965-2001 

■llffl(ill ,,1111 tJ.6/HeikJiiiliiM t@E!i1erHtatus: /Aedelfl 
!:J!)IJl1?~!il iiiltlll 1111! }} :(li:Bflil:i;: ·,:,:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-;-:.;-:-:-:-:-: :J:14~ti~i.~1.rim~i1:: ::iil¥I ll#fr#f:~##f!l '.:'.:::::::::::'.:'.:'.·'.::::::;:::;::::::: ::::::::::: 

1965 1.03 0.77 0.19 0.08 89.00 4.70 1.43 111.74 27.97 
1966 1.29 0.13 0.00 0.02 33.70 0.69 17.66 61.78 14.41 
1967 0.64 0.24 0.65 0.12 75.40 1.61 14.37 101.55 15.60 
1968 0.14 1.60 0.04 0.77 119.30 1.25 2.43 136.54 22.62 
1969 0.70 0.19 0.02 0.17 19.90 0.65 4.27 30.82 9.75 
1970 0.17 0.57 0.06 0.33 73.10 0.76 2.78 83.16 17.55 
1971 0.69 0.55 0.15 0.33 52.10 0.28 3.51 62.93 17.82 
1972 0.98 2.13 0.41 0.35 124.50 0.39 8.12 142.35 18.06 
1973 1.29 0.70 0.11 0.06 62.20 0.41 25.86 95.14 17.95 
1974 0.17 0.32 0.14 0.12 30.30 0.15 7.15 40.09 14.32 
1975 0.28 0.63 0.44 0.17 40.10 6.94 4.93 60.64 21.47 
1976 0.10 0.05 0.04 0.00 2.30 0.23 4.42 9.02 9.48 
1977 0.20 0.16 0.01 0.02 17.50 2.44 1.16 25.17 20.90 

1978 0.17 0.74 0.33 0.24 51.40 1.35 1.04 62.63 24.93 
1979 0.07 0.24 0.10 0.21 18.30 0.13 4.39 25.59 19.98 
1980 0.02 0.26 0.33 0.77 47.40 0.25 13.87 65.28 19.92 
1981 0.01 0.10 0.25 1.03 57.00 0.44 3.98 65.30 19.08 
1982 0.01 0.21 0.08 0.03 23.10 0.15 8.63 34.60 15.59 

1983 0.03 0.24 0.08 0.14 55.60 0.58 8.72 69.71 20.31 
1984 0.08 0.16 0.14 0.35 65.40 1.82 1.60 92.42 21.45 
1985 0.05 0.17 0.05 0.02 21.20 0.21 5.07 28.51 20.73 
1986 0.40 0.23 0.12 0.03 25.80 0.92 2.61 34.30 23.39 
1987 0.00 0.11 0.01 0.15 29.10 0.96 3.37 37.77 19.48 
1988 0.01 0.51 0.00 0.00 21.00 0.72 1.40 27.28 12.31 
1989 0.66 1.60 0.01 0.12 14.40 1.01 0.12 26.35 16.64 
1990 0.83 11.37 1.22 0.34 125.80 2.65 0.99 159.45 23.95 
1991 1.17 2.67 1.55 0.51 90.80 1.37 6.03 14.44 26.88 
1992 0.09 0.09 0.02 0.24 36.00 0.49 38.31 79.81 19.10 
1993 0.54 0.50 1.01 1.50 71.20 1.20 34.10 120.45 27.84 
1994 0.70 0.47 0.46 0.33 29.70 0.15 68.45 104.52 17.72 
1995 2.13 1.62 0.25 0.40 129.01 0.37 48.28 193 .26 21.00 
1996 0.82 0.62 0.58 0.47 25.82 0.09 40.65 72.05 13.27 
1997 1.53 1.91 0.19 4.46 72.66 0.10 48.47 132.48 21.33 
1998 1.86 0.66 0.08 0.54 53.93 0.05 36.16 89.89 19.43 
1999 2.48 0.93 0.31 0.37 60.73 0.04 28.71 82.64 22.41 

2000 0.38 0.30 0.00 1.33 56.61 0.15 20.61 89.85 17.79 

2001 1.20 2.65 1.38 6.05 76.77 0.23 10.93 114.23 17.73 
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Appendix C Mosquito Biologies 

There are 50 species of mosquitoes in Minnesota. Thirty-nine species are found within the :rvfMCD. 
Species can be grouped according to their habits and habitat preferences which include: disease 
vectors, spring snow melt species, summer flood water species, permanent water species, and the 
cattail mosquito. 

Disease Vectors 
,,,, Ochlerotatus triseriatus, also known as the eastern tree hole mosquito, is the vector of La 

Crosse encephalitis. It breeds in tree holes and artificial containers, especially discarded tires. 
The adults are found in wooded or shaded areas and stay within ¼ to ½ miles from where they 
emerged. They are not aggressive biters and are not attracted to light. Vacuum aspirators are 
best for collecting this species. 

► Culex tarsalis is the vector of western equine encephalitis. In late summer, egg laying spreads 
to temporary pools and artificial containers, and feeding shifts from birds to horses or humans. 
:rvfMCD monitors this species using New Jersey light traps and CO2 traps. Viral activity is 
monitored by testing blood from sentinel chicken flocks. 

,,,, Culiseta melanura, the enzootic vector of eastern equine encephalitis, inhabits spruce tamarack 
bogs and adults to not fly far from their breeding sources. A sampling regime is currently 
being developed by staff. 

Spring Snow Melt Mosquitoes 
Spring snow melt mosquitoes are the earliest mosquitoes to hatch in the spring. They breed in 
woodland pools, bogs, and marshes that are flooded with snow melt water. There is only one 
generation per year and overwintering is in the egg stage. Adult females live throughout the 
summer and can take up to four blood meals. These mosquitoes do not fly very far from their 
breeding sites, so localized hot spots of biting can occur both day and night. Our most common 
spring species are Oc. abserratus, Oc. excrucians and Oc. stimulans. Adults are not attracted to 
light, so human or CO2-baited trapping is recommended. 

Summer Flood Water Mosquitoes 
Summer flood water eggs hatch in late April and early May. Eggs are laid at the margins of grassy 
depressions, marshes, and along river flood plains. There are multiple generations per year 
resulting from rainfalls greater than one inch. Overwintering is in the egg stage. Adult females live 
about three weeks. Most species can fly great distances and are highly attracted to light. Peak 
biting activity is as at dusk. Aedes vexans, the floodwater mosquito, is our most numerous pest. 
Other summer species are Ae. cinereus, Oc. sticticus and Oc. trivittatus. New Jersey light traps, 
CO2-baited traps, and human-baited sweep net collections are effective methods for adult 
surveillance of these species. 

Coq uil/ettidia perlurbans 
This summer species breeds in cattail marshes and is called the cattail mosquito. A unique 
characteristic of this mosquito is that it can obtain oxygen by attaching its specialized siphon to the 
roots of cattails and other aquatic plants. They overwinter in this manner. Adults begin to emerge 
in late June, with peak emergence around the first week of July. They are very aggressive biters, 
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even indoors, and will fly up to five miles from the breeding site. Peak biting activity is at dusk and 
dawn. Surveillance of adults is best achieved with CO2 traps. 

Permanent water species 
There are three genera of mosquitoes that breed in permanent and semipermanent sites: Anopheles, 
Culex, and Culiseta. These mosquitoes are multi-brooded and lay their eggs in rafts on the surface 
of the water. The adults prefer to feed on birds or livestock but will bite humans. The adults 
overwinter in places like caves, hollow logs, stumps or buildings. The District does not usually 
target these species for surveillance or control. 
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Appendix D Description of Control Materials 

The following is an explanation of the control materials currently in use by MMCD. The specific 
names of products used in 2001 are given. The generic products will not change in 2002, although 
the specific formulator may change. 

ALTOSID® (METHOPRENE) 150-DAY BRIQUETS 
(W ellmark International/Zoecon - Altosid® XR Extended Residual Briquet) 
Altosid® briquets are typically applied to mosquito breeding sites which are three acres or less. 
Briquets are applied to the lowest part of the site on a grid pattern of 14-16 ft apart at 220 
briquets per acre. Sites which may flood and then dry up (Types 1 & 2) are treated completely. 
Sites which are somewhat permanent (Types 3, 4, 5) are treated with briquets to the perimeter 
of the site in the grassy areas. Pockety ground sites (i.e., sites without a dish type bottom) may 
not be treated with briquets due to spotty control achieved in the uneven drawdown of the site. 

Cattail mosquito (Cq. perturbans) breeding sites are treated at 330 briquets per acre in rooted 
sites or 440 briquets per acre in floating cattail stands. Applications are made in the winter and 
early spring. 

ALTOSID® (METHOPRENE) SR-20 LIQUID 
(Wellmark International/Zoecon-Altosid® Liquid Larvicide Concentrate-A.LL. Liquid) 
Altosid® liquid is mixed with water and applied in the spring to mosquito breeding sites 
containing spring Aedes/Ochlerotatus mosquito larvae. Typical applications are to woodland 
pools. Sites which are greater than three acres in size are treated by the helicopter at a rate of 
twenty milliliters of concentrate per acre. The dilution is adjusted to achieve the best coverage 
of the site. Altosid® liquid treatments are ideally completed by June 1 of each season. 

AL TOSID® (METHOPRENE) PELLETS 
(Wellmark International/Zoecon-Altosid® Pellets) 
Altosid® pellets consist of methoprene formulated in a pellet shape. Altosid® pellets are 
designed to provide up to 30 days control but trials have indicated control up to 40 days. 
Applications will be made to ground sites (less than three acres in size) at a rate of 2. 5 lbs per 
acre for Aedes control and 4-5 lbs per acre for Cq. perturbans control. Applications will also 
be done by helicopter in sites which are greater than three acres in size at the same rate as 
ground sites, primarily for Cq. perturbans control. 

ALTOSID® (METHOPRENE) XR-G SAND 
(Wellmark International/Zoecon-Altosid® XR-G Sand) 
Altosid® XR-G Sand consists of methoprene formulated in a sand-sized granule designed to 
provide up to 10 days control. Applications will be made to ground sites (less than three acres 
in size) at a rate of five lbs per acre for Aedes control. 
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BACILLUS THURINGIENSIS ISR4ELENSIS (BTI) CORN COB 

(Valent Biosciences-Vectobac® G) 
Bti corn cob may be applied in all types of mosquito breeding sites which have targeted 
mosquito larvae in the water. Bti can be effectively applied during the first three instars of the 
mosquito breeding cycle. Typical applications are by helicopter in sites which are greater than 
three acres in size at a rate of 5-10 lbs per acre. In sites less than three acres, Bti may be 
applied to pockety sites by ground crews with cyclone seeders or power back packs. 

BACILLUS THURINGIENSIS ISR4ELENSIS (BTI) LIQUID 

(Valent Biosciences-Vectobac® 12AS; Becker Microbial-Aquabac XT) 
Bti 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 
MnDNR. Bti is applied at pre-determined sites, usually at bridge crossings ( applied from the 
bridge) or by boat. 

LARVXSG 
(Meridian Vector Management-LarvX SG) 
LarvX SG is a soluble granular formulation of Bti applied aerially or by ground crews using 
cyclone seeders or power back packs to sites suitable for corn cob formulated Bti. This 
formulation is designed to pass through the water column (larval mosquito feeding zone) while 
slowly disintegrating and releasing Bti which should prolong direct exposure of feeding larvae 
to Bti thereby enhancing efficacy. 

PERMETHRIN 

(Clarke Mosquito Control Products-Permethrin 57% OS) 
Permethrin is used by the District to treat adult mosquitoes in known daytime resting or 
harborage areas. Harborage areas are defined as wooded areas with good ground cover to 
provide a shaded, moist area for mosquitoes to rest during the daylight hours. 

Adult control is initiated when MMCD surveillance ( sweep net and light trap collections) 
indicates nuisance populations of mosquitoes, when employee conducted landing rate 
collections document high numbers of mosquitoes, or when a large number of citizen 
complaints of mosquito annoyance are received from an area. In the case of citizen complaints, 
MMCD staff evaluate mosquito levels to determine if treatment is warranted. MMCD also 
treats functions open to the public, and public owned park and recreation areas upon request 
and at no charge if the event is not-for-profit. 

The District mixes permethrin with soybean and food grade mineral oil and applies it to 
wooded areas with a power backpack mister at a rate of 25 ounces of mixed material per acre 
( 0. 0977 lb active ingredient per acre). 
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RESEMETIIRIN 

(Aventis-Scourge® 4+ 12) 
Resmethrin is used by the District to treat adult mosquitoes in known areas of concentration or 
nuisance. Resmethrin is applied from truck or an all-terrain-vehicle mounted UL V machines 
that produce a fog that contacts mosquitoes when they are flying. Fogging may also be done 
with hand held cold fog machines that enables the applications in smaller areas than can be 
reached by truck. Cold fogging is done either in the early morning or at dusk when mosquitoes 
become more active. Resmethrin is applied at a rate of 1. 5 ounces of mixed material per acre 
(0.0035 lb active ingredient per acre). Resmethrin is a restricted used compound and is applied 
only by Minnesota Department of Agriculture licensed applicators. 

SUMITHRIN 

(Clarke-Anvil® 2+2) 
Sumithrin is used by the District to treat adult mosquitoes in known areas of concentration or 
nuisance. Sumithrin is applied from truck or an all-terrain-vehicle mounted UL V machines that 
produce a fog that contacts mosquitoes when they are flying. Fogging may also be done with 
hand held cold fog machines that enable applications in smaller areas than can be reached by 
truck. Cold fogging is done either in the early morning or at dusk when mosquitoes become 
more active. Sumithrin is applied at a rate of 3. 0 ounces of mixed material per acre ( 0. 003 5 lb 
active ingredient per acre). Sumithrin is a non-restricted use compound. 
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Appendix E Control Material Labels 

Altosid®xR 
EXTENDED RESIDUAL BRIDUETS 

A SUSTAINED RELEASE PRODUCT TO PREVENT ADULT MOSQUITO EMERGENCE 

ACTIVE INGREDIENT: 
(S)-Methoprene (CAS #65733-16-6) 
!Dry Weight Basis) ................ . 
OTiiER INGREDIENTS: . ............... . 

Total .. . 

2.1% 
97.9% 

100.0% 

This product contains water; therefore the weight of 
the briquet and percent by weight of active ingredient 
will vary with hydration. The ingredient statement is 
expressed on a dry weight basis. 

EPA Reg No. 2724-421 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

INTRODUCTION 
ALTOSID® XR BRIQUETS are designed to release 
effective levels of methoprene insect growth regulator 
over a period up to 150 days in mosquito breeding 
sites. Release of methoprene insect growth regulator 
occurs by dissolution of the briquet. Soft mud and loose 
sediment can cover the briquets and inhibit normal 
dispersion of the active ingredient. The product may 
not be effective in those situations where the briquet 
can be removed from the site by Rushing action. 

ALTOSID XR BRIQUETS prevent the emergence of adult 
mosquitoes including: Anopheles, Cu/ex, Culiseta, 
Coquillettidia, and Mansonia spp., as well as those of 
the floodwater mosquito complex (Aedes and 
Psorophora spp.) from treated water. Treated larvae 
continue to develop normally to the pupal stage where 
they die. 

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

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

AND DOMESTIC ANIMALS 
CAUTION 

ENVIRONMENTAL HAZARDS 
This product is toxic to aquatic dipteran. Using it in a 
manner other than that described by the label could 
result in harm to aquatic dipteran. Do not 
contaminate water when disposing of rinsate or 
equipment washwaters. 
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DIRECTIONS FOR USE 
It is a violation of Federal Law to use this product in a 
manner inconsistent with its labeling. 

APPLICATION TIME 
Placement of ALTOSID XR BRIQUETS should be at or 
before the beginning of the mosquito season. ALTOSID 
XR BRIQUETS can be appliedJrior to flooding when 
sites are dry, or on snow an ice in breeding sites 
prior to spring thaw. Under normal conditions, one 
application should last the entire mosquito season, or 
up to 150 days, whichever is shorter. Alternate 
wetting and drying will not reduce their effectiveness. 

APPLICATION RATES 
Aedes and Psorophora spp.: For control in non-(or 
low-) flow shallow depressions (:s; 2 feet in depth), treat 
on the basis of• surface area, placing 1 briquet per 
200 ff. Briquets should be placed in the lowest areas 
of mosquito breeding sites to maintain continuous 
control as the site alternately floods and dries up. 

Cu/ex, Culisefa, and Anopheles spp.: Place one 
ALTOSID XR BRIQUET per 100 ff. 

Coquillettidia and Mansonia spp.: For application to 
cattail marshes and water hyacinth beds. For control 
of these mosquitoes, place one briquet per l 00 ff. 



Cu/ex sp. in storm water drainage areas, sewers, and 
catch basins: For catch basins, place 1 briquet into 
each basin.· In cases of large catch basins, follow the 
chart below to determine the number of briquets to 
use. For storm water drainage areas,· place 1 briquet 
per 100 feet square of surface area up to ·2 ft deep. 
In areas· that are deeper than 2 feet, use 1 additional 
briq_uet per 2 feet of water depth. . 

Large water flows may increase the dissolution of the 
briquet thus reducing the residual life of the briquet. 
Regular inspections (visual or biological) in areas of 
heavy water flow may be necessary to determine if the 
briquet is still present. The retreatmenflnterval may be 

_ adjusted based on the results of an inspection. 

Number of Catch Basin Surface Area/ 
Briquets Size (Gallons) Water Depth (ft) 

1 0-1500 0-2 

2 1500-3000 2-4 
3 3000-4500 4-6 

4 4500-6000 6-8 

APPUCATION SITES 
ALTOSID XR BRIQUETS are designed to control 
mosquitoes in treated areas. Examples of application 
sites are: storm drains, catch basins, roadside ditches, 
fish ponds, ornamental ponds and fountains, other 
artificial water-holding containers, cesspools and 
septic tanks, waste treatment and settling ponds, 
flooded crypts, transformer vaults, abandoned 
swimming pools, tires, construction and other 
manmade depressions, cattail marshes, water hyacinth 
beds, vegetation-choked phospate pits, pastures, 
meadows, rice fields, freshwater· swamps and 
marshes, salt and tidal marshes, treeholes, woodland 
pools, floodplains, and dredging spoil sites. For 
application sites connected by a water system, . i.e., 
storm drains or catch basins, all of the water-holding 
sites in the system should be treated to maximize the 
efficiency of the treatment program. 

21-2-4-019 Made in the U.SA. 

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

·DISPOSAL 
Dispose of empty bag in a sanitary landfill or by 
incineration, or if allowed by state and local 
authorities, by burning. If burned, stay out of smoke. 

WARRANTY AND .CONDITIONS OF SALE 
• S.l•ntiol<.s no worran1>;, express °' Implied, concwning lhe we and handling of this 

product ~lit than indico .. d on Iha lob.!. Buyer assumes all risb ol use and handling ol 
thb material when wch ~ and lland~ng ant c:onllmy to lob.I INlructions. 

For information, or in case ofan emergency, call 
l-800-248-7763 or visit our Web site: www.altosid.com. 

Wellmark 
~ 

Wellmark International 
Schaumburg, lllinol, U.S.A. 

Zoecon9 A WeAmark lntornatianal Srond 

..~ 
ZOECON 

~~frofeulonal 
~Producb 

ALTOSI0• XR Extended Redduol Srlquets aid ZOECON9 

are registered trodemorks of Wellmork lntematlonol. November 2000 
@2000 WEUMARK INTERNA11ONA1 Schaumburg, ll 
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A1tosid® Pellets 
MOSQUITO GROWTH REGULATOR 

A GRANULAR PRODUCT TO PREVENT ADULT MOSQUITO EMERGENCE 

ACTIVE INGREDIENT: 
(S)-Methoprene (CAS #65733-16-6) . . . . 4.25% 
OTHER INGREDIENTS: . . . . . . . . . . . . . . . 95 75% 

Total .... 100.00% 

EPA Reg No. 2724-448 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

AND DOMESTIC ANIMALS 
CAUTION 

ENVIROMENTAL HAZARDS C 

This product is toxic to aquatic dipteran (mosquitoes) 
and chironomid (midge) larvae. Using it in o manner 
other than that described by the label could result in 
harm to aquatic dipteran. Do not contaminate water 
when disposing of rinsate or equipment washwcters. 

DIRECTIONS FOR USE 
It is a violation of Federal Law to use this product in ~ 
manner inconsistent with its labeling. 

INTRODUCTION 
ALTOSID® Pellets release ALTOSID@) Insect Growth 
Regulator as they erode. The pellets prevent the 
emergence of adult standing water mosquitoes, 
including Anopheles, Cu/ex, Culiseta, Coquillettidia, 
and Mansonia spp., as well as adults of the 
floodwater mosquitoes, such as Aedes and 
Psorophora spp. from treated sites. 

GENERAL DIRECTIONS 
ALTOSID Pellets release effective levels of ALTOS1D 
Insect Growth Regulator for up to 30 days under 
typical environmental conditions. Treatment should be 
continued through the last brood of the season. 
Treated larvae continue to develop normally to the 
pupal stage where they die. NOTE: This insect growth 
regulator has no effect on mosquitoes which have 
reached the pupal or adult stage prior to treatment. 

APPLICATION SITES AND RATES 
MOSQUITO HABITAT RATES (Lb/ Acre) 

Floodwater sites 
Pastures, meadows, ricefields, 
freshwater swaf!lps and marshes, • 
salt and tidal marshes, cattail 
marshes, woodland pools, floe~ 
plains, tires, other artificial 
water-holding containers 2.5-5.0 

Dredging spoil sites, waste 
treatment and settling ponds, ditches 
and other manmade depressions 5.0-10.0 

Permanent water sites 
Ornamental ponds and fountains, 
fish ponds, cattail marshes, water 
hyacinth beds, flooded crypts, 
transformer vaults, abandoned 
swimming pools, construction and 
other manmade depressions, 
treeholes, other artificial water-
holding containers 2.5-5.0 

Storm drains, catch basins, roadside 
ditches, cesspools, septic tanks, waste 
settling ponds, vegetation-choked 
phosphate pits 5.0-10.0 
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APPUCAllON SITES AND RATES (CONT.) 
Use lower rates when water is shallow, vegetation 
and/ or pollution are minimal,. and mosquito pop­
ulations are low. Use higher rates when water is deep 
(>2 ftl, vegetation and/or pollution are high, and 
mosquito populations are high. 

APPLICATION METHODS 
Apply ALTOSID Pellets up to 15 days prior to Rooding, 
or at any stoge of larval development after Rooding, 
or in permo.nent water sites. fixed wing aircraft or 
helicopters equipped with granular spreaders capable 
of applying rates from 2.5 to 10.0 lb/acre may be 
used to apply ALTOSID Pellets. The pellets may also be 
applied using ground equipment which will achieve 
good even coverage at the above rotes. ALTOSI0 
Pelleb may be applied to artificial containers, such as 
tires and catch basins, etc. • 

20-24-001 Madi In the USA 

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

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

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

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

WARRANlY AND CONDITIONS·Of SALE 
Stlltr 111aku no warronly, 40tpm1 or l11plied, conceming the uaa and honclMng cf this 
ptodi,c:t ctMr !hon inolCllllold an ii,, lab.I. Buyer ouum• all risb of u-. encl handling Cl# 
lhit materiol when ,ueh VM ond l,andling are conlrory to lab.l_lntlnldioN. 

Always read the label:before using this product. 

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

Wellmark 
~ 

Welmarlc lnlernallonal 
B.naenvile, lllincm U.S.A. 

Zoec:on4>, A W.llmark lnt«nanonal Brand 

..~ 
~ 

~Produch 

AlJOSID" Pellets, ALTOSID" In&«! Growth Regukrlor and ZOECON" are 
regi,lltred trademark$ of Wellmant lnlemotionol. 

@1999 WRIMARK 
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MasidXa-1 

AN EXTENDED RESIDUAL GRANULAR PRODUCT TO PREVENT 
ADULT MOSQUITO EMERGENCE 

ACTIVE INGREDIENT: 
(ID-Methoprene (CAS #65733-16-6) 

OTHER INGREDIENTS: 

Total: 

EPA Reg No. 2724-451 
EPA Est. No. 2724-TX-1 

1.5% 

98.5% 

100,0% 

KEEP OUT OF REACH OF ClilLDREN 

CAUTION 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS_ 
AND DOMESl'IC ANIMALS 
CAUTION 
Avoid contact with skin or eyes. Due to the size and abrasiveness of the granule, use 
protective eyewear and clothing to minimize exposure during loading and handling. 

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

• attention if irritation persists. 

ENVIRONMENTAL HAZARDS 
This product is toxic to aquatic dipteran (mosquitoes) and chironomid (midges). Using it 
in a manner other than that described by the label could result in harm to aquatic dipteran 
(mosquitoes) and chironomi4 (midges). Do not contaminate water when disposing of 
rinsate or equipment washwaters. 

DIRECTIONS FOR USE 
It is a violation of Federal Law to use this product in a manner inconsistent with its 
labeling. 
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GENERAL DIRECTIONS 
AL TOSID® XR-G releases effective levels of AL TOSID® insect growth regulator for 
up to 21 days after application. Applications should be continued throughout the entire 
season to maintain adequate control. Treated larvae continue to develop normally to the 
pupal stage where they die. • 

Rotary and fixed-wing aircraft equipped with granular spreaders capable of applying 
rates listed below may be used to apply AL TOSIO- XR-G. Ground equipment which will 
achieve even coverage at these rates may also be used. Apply AL TOSID XR-G 
uniformly and repeat application as necessary. 

NOTE· . 
AL TOSID insect growth regulator has no effect on mosquitoes which have reached the 
pupal or adult stage prior_to treatment. 

APPLICATION TIME 
Apply ALTOSIDXR-G at any stage of larval mosquito development. Granules may be 
applied prior to flooding (i.e., "pre-hatch'' or flpre-flood") in areas which flood 
intennittently. In such areas, one application of ALTOSID XR-G can prevent adult 
mosquito emergence from several subsequent floodings. The actual length of control 
depends on the duration and freq~ency offfooding events. 

APPLICATION.RATES 
Aedes, Anopheles andPsorophora spp.: Apply ALTOSID XR-G at 5-10 lb/acre (5.6-
11.2 kg/ha). Culex, Culiseta, Coquillettidia, Mansonia spp: Apply ALTOSID XR-G at 
10-20 lb/acre (11.2-22.4 kg/ha). Within these ranges, use lower rates when water is 
shallow (<2 feet (60 cm)]-and vegetation and/or pollution are minimal. Use higher rates 
when water is deep ~2 feet (60 cm)] and vegetation and/or pollution are heavy. 

APPLl(:ATION SITES 
NON-CROP AREAS 
AL TOSID XR-G may be applied as directed aboveto temporary and permanent sites 
which support mosquito larval development. Examples of such sites include: snow pools, 
salt ·and tidal marshes, freshwater swamps and marshes (cattail, red cedar, white maple 

. marshes), woodland pools anc:l meadows, dredging spoil sites, drainage areas, ditches,. 
wastewater treatment facilities, livestock runoff lagoons, retention ponds, harvested 
timber stacks, swales, storm water drainage areas, sewers, catch basins, tree holes, water­
holding receptacles (e.g~,-tires, urns, flower pots; cans, and· other containers), and other 
natural and manmade-depressions. • • 

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

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

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

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

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

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

WARRANTY AND CONDITIONS OF SALE 
Seller makes no warranty, express or implied, concerning the use· and handling of this product other than 
indicated on the label. Buyer assumes all risks of use and handling of this material when- such use and 
handling are contrary to label instructions. 

Always read the label before using this product. 

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

W ellmark International. 
Schaumburg, Illinois U.S.A 

Zoecon Professional Products is a W ellmark International Brand. 
AL TO SID® Briquets, AL TOSID® Insect Growth.Regulator, and Zoecon®. are registered trademarks of 
W ellmark International. 
©2000 WELLMARK. 
January 2000 

20-24-023 
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Altosid® Liquid Larvicidl! 
CONCENTR,ATE 

PREVENTS EMERGENCE OF ADULT FLOODWATER MOSQUITOES 

ACTIVE INGREDIENT: 
(§.)-Methoprene* . . . . . . . . . . . . . . . . . . . 20.0% 
OTHER INGREDIENTS: . . . . . . . . . . . . . . . . ~ 

Total . . . . . 100.0% 

* CAS # 6573 3-16-6 

Formulation contains 1.72 lb/gal (205.2 g/1) active 
ingredient. 

EPA Reg No. 2724-446 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 
SEE ADDITIONAL PRECAUTIONARY STATEMENTS 

Because of the unique mode of action of A.L.L™, 
successful use requires familiarity with special 
techniques recommended for application timing and 
treatment evaluation. See.Guide to Product Application 
or consult local Mosquito Abatement Agency. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS 

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

ENVIRONMENTAL HAZARDS 
This product is toxic to aquatic dipteran. Using it in a 
manner other than that described by the label could 
result in harm to aquatic dipteran. Do not contaminate 
water when disposing of rinsate or equipment 
washwaters. 

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

CHEMIGATION 
Refer to supplemental labeling entitled "Guide to 
Product Application" for use directions for 
chemigation. Do not apply this product through any 
irrigation system unless the supplemental labeling on 
chemigation is followed. _ • , _ 

MIXING AND HANDLING INSTRUCTIONS 
1. SHAKE WELL BEFORE USING. A.LL may separate 

on standing and must be thoroughly agitated prior 
to dilution. 
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2. Do not mix with oil; use clean equipment. 

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

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

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



':, METHODS OF APPLICATION 
AERIAL 
Use the recommended amciunt of A.LL listed below in 
sufficient water to give complete coverage. One-half to 
5 gallons of spray solution per acre is usually 
satisfactory. Do not apply when weather conditions 
favor drift from areas treated. 

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

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

APPLICATION SITES 
PASTURES 
A.L.L. may be applied after each flooding without 
removal of grazing livestock. 

RICE 
A.LL. must be app0ed to 2nd, 3rd, and/or 4th instar 
larvae of mosquitoes found in rice, usually within 4 
days after flooding. A.L.L treatment may be repeated 

. with each ffooding. 

INTERMITTENTlY FLOODED NONCROP AREAS 
A.L.L. may be applied as directed above when 
flooding may result in floodwater mosquito hatch .. 
Typical sites include: freshwater swamps and marshes, 
salt marshes, woodland pools and meadows, 
dredging spoil sites, drainage areas, waste treatment 
and settling ponds, ditches and other natural and 
manmade depressions. • 

CROP AREAS 
A.L.L, may be applied to irrigated croplands after 
flooding to control mosquito emergence. Examples of 
such sites are: vineyards; rice fields (including wild 
rice), date palm orchards, fruit and nut orchards, and 
berry fields and bogs. Irrigated pastures may be 
treated after each flooding without the removal of . 
livestock. 

21-24-004 Made In the U.S.A. 

DENSE VEGETATION OR CANOPY AREAS 
Apply an A.LL sand mixture using standard granular 
dispersal equipment. For detailed preparation 
instructions, refer to Guide to Produd Application. 

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

STORAGE· 
Store in cool place away from other pesticides, food, 
and feed. In case of leakage or spill, soak up with 
sand or another absorbent material 

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

CONTAINER DISPOSAL 
Triple. rinse or equivalent. Then offer for recycling or 
reconditioning or puncture and dispose of in a 
sanitary landfill; or. incineration, or if allowed by state 
and local authorities, by burning. If burned, stay out of 
smoke. 
Seller maw no worrcw,ly, axpr..u or implied, conce/ning the use of thi• produci oth■ r than 
Indicated <Ml lhe labaL Buyer a.uumes all risl< cl use oncl hondllng of this malerlal wh■n 
such use one! handling are conlrary to label inslrucioru. 

For information call 1-800-248-77 63 

Always read the label before using the produd. 

Wellmark 
~ 

Wellmark International 
Schaumburg, Illinois U.SA 

Zoacon41 A Wellman lnterna~onal Brand 
A.LL. .. , AIJOSI011 Uquid l.crvldd• Concentrai., and 
ZOECON11, are trademarks of Wellmark International. 
~2000 WEUMARK INTERNATIONAL 
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Biological Larvicide Aqueous Suspension 
~-:::::. 

!, ':~ 

\~·~"~ 

j~(1QABAC;, is a microbial insecticide effective against 
mosquitoes and blackflies in a variety of habitats. 

ACTIVE INGREDIENT: Bacillus thuringiensis var. israelensis, 
1200 International Units (ITU) per milligram* .................................... 1.2% 

INERT INGREDIENTS ........................................................................ 98.8% 
TOTAL ............................................................................................... 100.0% 

*Equivalent to 4.84 billion ITU/gallon ( 1.28 billion ITU/liter} 

EPA Reg. No. 62637-1 

KEEP OUT OF REACH OF CHILDREN 
CAUTION! 

STATEMENT OF PRACTICAL TREATMENT 

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

See Additional Precautionary Statements on Next Page. 

In case of an emergency endangering life or property involving this 
product, call collect day or night. Area Code 954-474-7590. 
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PRECAUTIONARY STATEMENTS 

CAUTION 
HAZARDS TO HUMANS AND 

DOMESTIC ANIMALS: 
Harmful if inhaled or absorbed through the skin. Avoid 
contact with skin. eyes. or clothing. Avoid breathing 
spray mist. Wash thoroughly with soap and water after 
handling. Remove contaminated clothing and wash 
before reuse. 

DIRECTIONS FOR USE 
It is a violation of Federal law to apply this _produp: in a 
manner inconsistent with its labeling. 

STORAGE AND DISPOSAL 
Do not contaminate water, food, or feed by storage or 
disposal. 
Storage: Store in a cool, dry place. 
Pesticide Dispoal: Wastes resulting from use of this 
product may be disposed of on site or at an approved 
waste disposal facility. 
Container Disposal: Triple rinse (or equivalent), then 
puncture and dispose of in a sanitary landfill, o_r_ by 
incineration. or if allowed by state and local authonties, 
by burning. If burned. stay out of smoke. Do not reuse 
container. 
AQUABACxt may be applied to any water sites except 
treated, finished drinking water reservoirs or drinking 
water receptacles. 

DISCLAIMER 
The label instructions for the use of this product reflect 
the opinion of experts based on field use and tests. The 
directions are believed to be reliable and should be 
followed carefully. However. it is impossible to eliminate 
all risks inherently associated with use of this product. 
Crop injury. ineffectiveness or other unintended 
consequences may result because of such factors as 
weather conditions, presence of other materials, or the 
use or application of the product contrary to label 
instructions, all of which are beyond the control of 
Becker Microbial Products. Inc. All such risks shall be 
assumed by the user. 
Becker Microbial Products, Inc. warrants only that the 
material contained herein conforms to the chemical 
description on the label and is r~asonably fit for t~e use 
therein described when used m accordance with the 
directions for use, subject to the risks referred to above. 
Any damages arising from a breach of this w~rranty 
shall be limited to direct damages and shall not include 
consequential commercial damages s~ch as_ lo~s of 
profits or values or any other special or indirect 
damages. Becker Microbial Products, Inc. makes no 
other express or implied warranty, including any other 
express or implied warranty of FITNESS or of 
MERCHANTABILITY. 

MOSQUITOES: 

Habitat 

Flood water. roadside ditches. 
irrigation ditches, rice fields. 
pastures, woodland pools. 

Rate Required 
for Control 

snow melt pools ................... 0.25-1.0 pts./A 

Tidal water. salt marshes, 
catch basins. storm water 
retention areas .................... 0.50-1.0 ptsJ A 

Polluted water (sewage 
lagoons, etc.) water with 
moderate organic matter, 
and water with a high 
concentration of suspended solids ...... 1.0-2.0 pts./ A 

SPECIFIC APPLICATION 
INSTRUCTIONS 
AQUABACxt may be applied in conventional aerial and 
ground application equipment with sufficient water to 
provide thorough coverage of the target area. The 
amount of water needed will be dependent on weather, 
type of spray equipment and mosquito habitat. 
Ground applications should be made in 5-100 gallons 
per acre in conventional equipment. As low as one 
gallon per acre surface area can be used when the 
target area is open with a ligh! vegetative c?ver. Aerial 
applications may be done diluted or undiluted. For 
undiluted applications, apply 0.20 to 2.0 pts./A of 
AQUABACxt through fixed wing aircraft or helicopters 
equipped with conventional boom and nozzles or rotary 
mist atomizers. For diluted applications, fill the mix tank 
or aircraft hopper with the appropriate volume of. wat~r 
and agitate before adding AQUABACxt. Maintain 
agitation during loading and spraying. 

BLACKFLIES: 
SUGGESTED 
CONCENTRATION 
RANGE ............................ 0.5-75 ppm 

(0.5-75 mg/liter of stream water) 

The concentration should be maintained in the stream 
for 15 minutes. 

SPECIFIC APPLICATION 
INSTRUCTIONS 
Apply with conventional ground and aerial application 
equipment or metered release syste,:ns from mf~~ted 
sites to achieve larvicidal concentrations. lnsect1c1dal 
activity should occur within 24 hours. Reapply as 
needed AQUABACxt may be applied undiluted through 
appropriate ULV application equipment. 

Manufactured by: Becker Microbial Products, Inc., 9464 N. W. 11th St., Plantation, FL 33322 
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a ABBOTT LABORATORIES 

VectoBac~ 121s 
Biological Larvicide 
Aqueous Suspension 

ACTIVE INGREDIENT: 
Bacillus thuringiensis, subsp. israelensis, 1200 International Toxic 
Units (ITU) per mg (Equivalent to 4.84 billion ITU per gallon, 
1.279 billion ITU per liter)............................ 1.2% 
INERT INGREDIENTS............... . . . . . . . . . . . . . . . . ~ 
TOTAL. ............................................. 100.0% 

EPA Reg. No. 275-102 
EPA Est. No. 33762-IA-1 

INDEX: 
1.0 Statement of Practical Treatment 
2.0 Precautionary Statements 

List No. 5605 

2.1 Hazard to Humans (and Domestic Animals) 
22 Physical and Chemical Hazards 

3.0 Directions for Use 
3.1 Chemigation 

4.0 Storage and Disposal 
5.0 Application Directions 
6.0 Small Quantity Dilution Rates 
7 .0 Ground and Aerial Application 
8.0 Chemigation 

8.1 Rice-Flood (Basin) Chemigation 
9.0 Notice to User 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 

1.0 STATEMENT OF PRACTICAL TREATMENT •• 

If in Eyes: Flush with plenty of water. Get medical 
attention if signs of irritation persists. 

It on Skin: Wash thoroughly with plenty ·of soap and 
water. Get medical attention if signs of..irrltation persists. 

2.0 PRECAUTIONARY STATEMENTS 

2.1 HAZARD TO HUMANS (ANC>:DOMESTIC ANIMALS) 
CAUTION 
Hazards to Humans 

Harmful if absorbed through skin. Causes moderate eye 
irritation. Avoid contact with skin, eyes, or dothing. Wash 
thoroughly with soap and water after handling. Remove 
contaminated clothing • and wash contaminated clothing 
before reuse. 

2.2 Physical and Chemical Hazards 
Diluted or undiluted VectoBac 12AS can cause corrosion if 
left in prolonged contact with aluminum spray system 

3.0 

3.1 

components. Rinse spray system with plenty of clean wate" 
after use. Care should be taken to prevent contact with 
aluminum aircraft surfaces, structural components and 
control systems. In case of contact. rinse thoroughly with 
plenty of water. Inspect aluminum aircraft components 
regularly for signs of corrosion. 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a 
manner inconsistent with its labeling. Do not apply directly 
to treated, finished drinking water reservoirs or drinking 
water receptades. 

Do not apply when weather conditions favor drift from 
treated areas. Do not apply to metallic painted objects. 
such as ,automobiles, as spotting may occur. If spray is 
deposited on metallic painted surfaces, wash immediately 
with soap and water to avoid spotting. 

Chemigation 

Do not apply this product through any irrigation system 
unless the labeling on chemigatk>n Is followed. 

4.0 : STORAGE AND DISPOSAL 

. Do not contaminate water; • 1ood, or feed by storage or 
disposal. 

Storage: Store in a cool [59-86Q F ( 15-30° C)], dry place. 

Pesticide Disposal: , Wastes resulting from the use of this 
product may be tiisposed of on site or· at an approved waste 
disposal facility>· ' 

Container Disposal; Triple nnse (or equivalent). Then 
puncture and dispose of in a sanitary landfill, or by 
incineration, 91,<tt allowed by state and local authorities. by 

· ~ming: If burned, stay out of smoke. Do not reuse 
contah'.'ter. 

, 5.0 APPLICATION DIRECTIONS 
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Do not apply when wind speed favors drift beyond the area 
of treatment. 

Mosquito Habitat Suggested Rate Range• 
(Such as the following 
examples): 
Irrigation ditches, roadside 0.25 - 1 ot/acre 
ditches, flood water, standing 
ponds, woodland pools, 
snow melt pools, pastures, 
catch basins, storm water 
retention areas, tidal water, 
salt marshes and rice fields. 

In addition, standing water containing mosquito larvae, in 
fields growing crops such as: Alfalfa, almonds, asparagus. 
corn, cotton, dates, grapes, peaches and walnuts, may be 
treated at th& recommended rates. 

When applying this product to standing water containing 
mosquito larvae in fields growing crops, do not apply this 
product in a way that will contact workers or other persons, 
either directly or through drift. Only protected handlers may 
be in the area during application. 

Polluted water 1 - 2 pis/acre 
(such as sewage lagoons, animal waste lagoons). 

CONTINUED 



5.0 

6.0 

7.0 

2) 

APPLICATION DIRECTIONS (continued) 

•use higher rate range in polluted water and when late 3rd 
and early 4th instar larvae predominate, mosquito 
populations are high, water is heavily polluted, and/or 
algae are abundant. 

Blackfl)es Habttm Suggested Rate Range 
Streams 
Stream water** (=ppm) for 0.5 - 25 mg/liter 
1 minute exposure time. 
Stream water0 (=ppm} for 0.05 - 2.5 mg/liter lt0 
10 minutes exposure time. 
.. Use higher rate range when stream contains high 

concentration of organic materials, algae, or dense 
aquatic vegetation . 

.... Discharge is a principal factor determining carry of Bti. 
Use higher rate or increase volume by water dilution in 
low discharge rivers or streams under low volume 
(drought) conditions. 

SMALL QUANTITY DILUTION RATES 

Gallons Spray Solution/Acre 
(Ounces Needed per Gallon of Spray) 

VectoBac 12AS 
Rate in Pints 
~ ~ ~ ~ 
0.25 (4 oz) 0.4 0.16 0.08 
0.5 (8 oz) 0.8 0.32 0.16 
1.0 (16 oz) 1.6 0.64 0.32 
2.0 (32 oz) 3.2 1.28 0.64 

GROUND AND AERIAL APPLICATION 

VectoBac 12AS may be applied in conventional ground or 
aerial application equipment with quantities of water 
sufficient to provide uniform coverage of the target area. 
The amount of water will depend on weather, spray 
equipment, and mosquito habitat characteristics. Do not mix 
more VectoBac 12AS than can be used in a 72 hour period. 

For most ground spraying, apply in 5-100 gallons of water 
per acre using hand pump, airblast, mist blower, etc., spray 
equipment. 

For aerial application, VectoBac 12AS may be applied either 
undiluted or diluted with water. For undiluted applications, 
apply 0.25 to 2.0 pts/acre of VectoBac 12AS through fixed 
wing or helicopter aircraft equipped with either conventional 
boom and nozzle systems or rotary atomizers. 

For diluted application, fill the mix tank or plane hopper with • 

8.1 

the desired quantity of water. Start the mechanical or 
hydraulic agitation to provide moderate circulation before 
adding the VectoBac 12AS. VectoBac 12AS suspends 9.0 
readily in water and will stay suspended over normal 
application periods. Brief recirculation may be necessary if 
the spray mixture has sat for several hours or longer. AVOID 
CONTINUOUS AGITATION OF THE SPRAY MIXTURE 
DURING SPRAYING. 

Rinse and flush spray equipment thoroughly following each 
use. 

For blackfly aerial applications, VectoBac 12AS can be 
applied undiluted via fixed wing or helicopter aircraft 
equipped with either conventional boom and nozzle 
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 applied diluted with similar spray equipment. Do not 
mix more VectoBac 12AS than can be used in a 72 hour 
period. 

CHE.'4!GATION 

Apply this product through flood (basin) irrigation systems . 
Do not apply this product through any other type of irrigation 
system. 

Crop injury, lack of effectiveness, or illegal pesticide 
residues in the crop can result from nonuniform distribution 
of treated water. 

If you have any questions about calibration, you should 
contact Stale Extension Service Specialists, equipment 
manufacturers or other experts. 
A person knowledgeable of this chemigation system and 
responsible for its operation, or under the supervision of the 
responsible person, shall shut the system down and make 
necessary adjustments should the need arise. 

Rice-Flood (Basin) Chemigation 
Systems using a gravity flow pesticide dispensing system 
must meter the pesticide into the water at the head of the 
field and downstream of a hydraulic discontinuity such as a 
drop structure or weir box to decrease potential 1or water 
source contamination from backflow if water flow stops. 

VectoBac 12AS is metered or dripped into rice 11oodwater at 
application stations positioned at the point of Introduction 
(levee cut) of water into each rice field or pan. Two to three 
pints of VectoBac 12AS are diluted In water to a final volume 
of 5 gallons. The diluted solution is contained in a 5 gallon 
container and metered or dispersed into the irrigation water 
using a constant flow device at the rate of 80 ml per minute. 
Introduction of the solution should begin when 1/3 to 1/2 of 
the pan or field is covered with floodwater. Delivery of the 
solution should continue for a period of approximately 4-1/2 
hours. Floodwater depth should not exceed 10-12 inches to 
prevent excessive dilution of VectoBac 12AS which could 
result in reduced larvaJ kill. Agitation is not required during 
the period in which the. VectoBac 12AS solution Is being 
dispersed. 

Application of VectoBac 12AS into rice floodwater is not 
permitted using a pressurized water and pesticide injection 
system. 

NOTICE TO USER 

SELLER MAKES NO WARRANTY, EXPRESS OR 
IMPLIED, OF MERCHANTABILITY, FITNESS OR 
OTHERWISE CONCERNING USE OF THIS PRODUCT 
OTHER THAN AS INDICATED ON THE LABEL. USER 
ASSUMES ALL RISKS OF USE, STORAGE OR 
HANDLING NOT IN STRICT ACCORDANCE WITH 
ACCOMPANYING DIRECTIONS. 

Abbott Laboratories • Quality Health Care World Wide 
Agricultural Products. North Chicago, IL 60064 (800) 323-9597 04-2711/RJ 3199 e1999. Abbott Laboratories 
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a ABBOTT LABORATORIES 

VectoBac®G 
Biological Larvicide 
Granules 

ACTIVE INGREDIENT: 
Bacillus thuringiensis, subsp. israelensis, 200 International 
Toxic Units (ITU) per mg 
(Equivalent to 0.091 billion ITU per pound) . . . . . . . . . . . 0.2% 
INERT INGREDIENTS . . . . . . . . . . . . . . . . . . . . . . . . . . ~ 
TOTAL ....................................... 100.0% 

EPA Reg. No. 275-50 
EPA Est No. 33762-IA-1 list No. 5108 

1.0 

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

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

STATEMENT OF PRACTICAL TREATMENr. 

4.0 APPLICATION DIRECTIONS 

5.0 

VectoBac G is an insecticide tor use against mosquito 
larvae. 

Mosquito Habitat 
{Such as the following 
examples): 

Irrigation ditches, roadside • 
ditches, flood water, standing 
ponds, woodland pools, 
snow melt pools, pastures, 
catch basins, storm water 
retention areas, tidal water, 
salt marshes and rice fields 

Suggested Rate Range• 

2.5 - 10 lbs/ acre 

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

• Use 10-20 lbs/ acre when'late·3rd and early 4th instar 
larvae predominate, mosquito 'POPUiations are high, 
water is heavily pollut~cL(sewage lagoons, animal 
waste lagoons), arklfot_'algae areabu!ldant. 

Apply uniforn:ily •• by aerial or ground conventional 
equipment. _;-.._:' . . .. 
A 7 to 1 ~- .~;J_nte~aJ bet-ween• applications should be 
emploied •• , .. ?(_:':_·,_:,:r_.,, •• ,__ _,;_. · 

~ •/ .:: , ,. . .. 

NOTJC(;JQ USER;'J/:'. • 

seLLER'MAkEs NO WARRANTY. EXPRESS OR IMPLIED, 
. <;.: OF MERCHANTABILITY, FITNESS OR OTHERWISE 
· •:···'/,CQNCEBNING':' USE OF THIS PRODUCT OTHER 

0 

'· : •• THANAl-l. ••• ·R. :A$.,··_S •. J_NODFiCUATSEED, SOTON THRAGEELABORELH.AUNSDEURNAGSSNUOMiTEINS 
If in Eyes: Flush eyes with plenty of water. Get medi~!\; , r.-:i 

attention if irritation persists. ,. ·:\;,::: STBJCT ACCORDANCE WITH ACCOMPANYING 
______________ _,;;.;,._ ?+•;. DIRECTIONS. 

2.0 DIRECTIONS FOR USE 

It is a violation of Federal Law to use this pr~uct in a 
manner inconsistent with its labeling. • D.odn.ot apply 
directly to treated, finished drinking.,:_watef':~ervolrs 
or drinking water receptacles. ,..,- ,i?, •. ,, • -~:{:·\: ,:-.;. , _ . 

3.0 STORAGE AND DISPOSAL t/(;, .. 

Do not contaminate po~._;Ji~i.;food. orq~ed by 
storage or disposal. .,;:(':,,~~f(,?r ~-,-:[;~;_ii',:,:·• 
Storage: Store in ai~,f~Sh,-,9.ry ~ace. :'.'/ • • . 

Pesticide DisM,~al: ~~:. resulting from the use of 
this product.--maf'be d~~d ... pf on site or at an 
approved ~ste diSRQ~~, faciijt,Yf 

·'.·.;•_ . . ;•.-:::"!:~?: .. ·_:·;;.~_:i·:.. ·:.~!' 
Container '-;0Jjl~).a1H1e,ompletely empty bag into 
application e~ulptnent. Ti'jen dispose of empty bag in a 
sanitary landfill or by lnclfleration, or, if allowed by State 
and local authoriti~;by burning. If burned, stay out of 
smoke. ~- • 

a Abbott Laboratories • Quality Health Care World Wide 
Agricultural Products, North Chicago, IL 60064 (800) 323-9597 04-2028/R1 
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KEEP OUT OF REACH OF CHILDREN 
ACTIVE INGREDIENT 
Bacillus thuring1ens1s subspecies israelens1s ...... . 
Equivalent to 200 ITU/mg. 

The percent active mgredienl does not 1ndIcate 
produci performance and potency measurements 
are not federally standardized. 

1.7% 

OTHER INGREDIENTS ........... .... ... . ... ...... ... ...... .. .......... 98.3'lo 

TOTAL 100.0% 

CAUTION: Harmful 11 inhaled or absorbed through the skin. 
Avoid conlact with skin. eyes or clothing. Avoid breathing spray mist 
Wash thoroughly with soap and water after hancthng. Remove contaminated 
clothing and wash before reuse. 

PERSONAL PROTECTIVE EQUIPMENT (PPE) 
Mixer/loaders and applicators must wear a dusVmisl f1ltenng respirator 
meeting NIOSH standards of at least N-95. R-95. or P-95. Repeated 
exposure to high concentrauons ol microbial proteins can cause allergic 
reactions. 

FIRST AID 
IF ON SKIN OR CLOTHING: 
Take oil contaminated clothing 

Rinse skin 1mmedIately wrth pjenty of water tor 15-20 minutes. 

Call a poison control cenler or doctor for treatment advise. 

IF INHALED: 
Move person to lresh air. 

If person Is not breathing, calf 911 or an ambulance, then 91ve 
artihcial respirat10f\. preferably mouth-to-mouth ii possible 

Cati a poison control center or doctor for treatmenl advice. 

Have the product container or label with you when calling a porson 
control center or doctor, or going for treatment. 

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

STORAGE: 
Store in a cool. dry place. 

PESTICIDE DISPOSAL: 
Wastes resulting from use of this product may be disposed of on-Sile or 
at an approved waste disposal tacihty 

CONTAINER DISPOSAL: 
Completely empty bag into application eqU1pment. Then dispose ol empty 
bag In a sanitary landfill or by burning. II burned. stay out ol smoke 

SPECIMEN LABEL 

EPA Registration Number: 70051-73 
EPA Establishment Number: EPA Est. No. 44616-MO-01 
LOT NUMBER: 

Teknar G Is a highly selective microbial 1nsectIcIde ettect1ve against 
mosquitoes m a variety of habitats. 

DIRECTIONS FOR USE: 
It 1s a violation of Federal Law lo use this product in a manner rncons1sten: 
with its labeling. Teknar G may be applled to any 11I.-ater sites except 
treated. finished water reservoirs or drinking water receptacles 

MOSQUITOES: 
Habitat 
Aquatic/Wetland areas including 

Rate Required for Control' 
2 f> • 10.0 poundsiacre 

Ponds. Small fakes. lrngat10n Ditches. 
Rice Fields, Pastures. Woodland Pools, 
Woodland Ponds. Snow Mell Pools, 
Tidal Water. Satr Marshes, Catch Basins. 
Storm Water Retenlion Areas 

All Wastewater(s): sewage treatment 
areas such as sewage effluent, 
sewage lagoons. ox1dat1on ponds. 
seplIc ditches. sewage pipes, 
animal waste lagoons 

2.5 • 20.0 pounds·acre 

•when lale lh1rd and early fourth mstar larvae predominate. larva: 
populations are high. or water IS heavily polluted and/or algae are prevalent 
use 10-20 pounds/acre. 

SPECIFIC APPLICATION INSTRUCTIONS: 
Teknar G should be applied uniformly In convenllonal aerial and ground 
eouIpmen1. A seven to fourteen-day interval between applications should 
be employed. Longer periods of mosqullo population suppression may 
result where sufhcient numbers of non target aquatic invertebrate paraS11es 
and predators are present, since these are not affected by Teknar G and 
contnbute to mosquito population reduction 

WARRANTY: 
CERTIS USA. L.L.C. warrants that the matenal contained herein conforms 
10 the descnptmn on the label and Is reasonably tit tor the purposes 
re•erred to in lhe direcllons for use. Timing and method ol appilcahon. 
weather. walering pracllces. nature of soil. the insect problem. cond1hon 
ot the crop. 1ncompa1ibil1ty with other chemicals not spec,fically 
recommended. and olher influencing factors in the use of this producl 
are beyond the control of the seller Buyer assumes all nsks of use 
storage or handllng not in strict accordance with the directions given 
herein. NO OTHER EXPRESS OR IMPLIED WARRANTY OR THE 
FITNESS OR MERCHANTABILITY IS MADE. 

NET CONTENTS: 40 POUNDS (18.1 KG) 

CERTIS USA. L.L.C. • 9145 Guiltord Road, Suite 175 • Columbia. MD 21046 
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Biological Larvicide Soluble Granules 
ACTIVE INGREDIENT: 
Bacillus thuringiensis, subspecies israe/ensis 
262 International Toxic Units (ITU) per mg 
(Equivalent to 0.119 billion ITU per pound ) .... 0026% 

INERT INGREDIENTS: ................................... ~ 
100.00% 

There is no direct relationship between intended activity 
(potency) and the Percent Active Ingredient by Weight. 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 
STATEMENTS OF PRAC'nCAL TREATMENT 
IF IN THE EYES: Flush with plenty of water. Call a 
physician if irritation persists. 
IF ON SKIN: Wash with plenty of soap and water. Get 
medical attention. 

DIRECTIONS FOR USE 
It is a violation of Federal law to use this product in a 
manner inconsistent with its labeling. 
larv)CTM SG is a microbial insecticide effective against 
mosquitoes in a variety of habitats. 
Mosquito Habitat Examples Rate Range* 
Irrigation runoff, flood water, woodland pools, 
snow melt pools, ponds, pastures, rice fields, 
freshwater marshes, ditches, tidal water, 
salt marshes. 2 - 1 O lbs/ Acre 
In addition, standing water containing mosquito larvae, 
in fields growing alfalfa, almonds, asparagus, corn, 
cotton, dates, grapes, peaches and walnuts may be 
treated at the recommended rates. 
*Use 10-20 lbs/acre when late 3rd and early 4th instar 
larvae predominate, mosquito populations are high, 
water is deep, heavily polluted, and/or algae is abundant. 
Soft bottom sites may require the higher rates. 
Apply uniformly by conventional aerial or ground equip­
ment as needed to maintain mosquito control. For 
permanently flooded habitats, a 7 to 14 day interval 
between applications may be employed. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS: 
Causes moderate eye irritation. As a general precaution 
when exposed to potentially high concentrations of 
living mircrobial products such as this, all mixer/loaders 

C1998, Meridian LLC 
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and applicators not in enclosed cabs or aircraft must 
wear a dust/mist filtering respirator meeting NIOSH 
standards of at least N-95, R-95, or P-95. Avoid contact 
with skin and eyes, or clothing. Wash thoroughly with 
soap and water after handling. 

ENVIRONMENTAL HAZARDS: Do not apply directly to 
treated, finished drinking water reservoirs or drinking 
water receptacles. Avoiding spray drift at the application 
site is the responsibility of the applicator. The interaction of 
many equipment-and-weather-related factors determine 
the potential for spray drift. The appHcator and the grower 
are responsible for considering all these factors when 
making decisions. 

STORAGE AND DISPOSAL 
Do not contaminate potable water, food, or feed by storage 
or disposal. 
STORAGE: Store in a cool, dry place. 
PESTICIDE DISPOSAL: Wastes resulting from the use of 
this product may be disposed of on site or at an approved 
waste disposal facility. 
CONTAINER DISPOSAL: Completely empty bag into 
application equipment. Then dispose of empty bag in a 
sanitary landfill or by incineration, or, if allowed by state and 
local authorities by burning. If burned, stay out of smoke. 

NOTICE TO USER 
Seller makes no warranty, expressed or implied, of 
merchantability, fitness or otherwise concerning the use of 
this product other than as indicated on the label. User 
assumes all risk of use, storage or handling not in 
strict accordance with label directions. 

Meridian LLC 
5137 14th Avenue South 
Minneapolis, MN 55417-1801 

EPA Reg. No. 69504-1 
EPA Est. No. 54094-MN-1 

Lot No: ________________ _ 

Net Weight 40 Pounds (18.2 Kg.) 

I.MERIDIAN 
Vector Management 

U.S. Patent Number 5,484,600 
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Precautionary Statement, 
HAZARDS TO HUMANS AND 

DOMESTIC ANIMALS 
CAUTION 

H1rmtul 11 swallo*ed or absorbed lhrough slun Avoid c:mt1c1 with 1k1n eye~ or 
cloltunQ Wash lhoroughly after handling 

STATEMENT OF PRACTICAL TREATMENT 
If 5.,..,111owrd c1ll I phys1c11n a, Poison Control C1n1u D<J not Induct vommno Trus 
product c11ntain1 aromallc petroleum solvent Asp111hon may bt a ha11rd 

ENVIRONMENTAL HAZARDS 
Thil pltXU:I ii higt,ly ICldc ID fllll Ind llqla1lc irMnlbfalel. Do not llllJII, =i 
wa1e1,1o•-"""1'11U11ace•1trlspr1Nf11<YID----btwi,i...., 
Wllerrrerk.Oo nolll'l'IY- -11Wco,dtlorw Mldrftl from NltdltNI. 
and ruooff from lrNlld arn may be illzlldaul to aqiatlc ~ In nolgl'Coring 

:;.-:;•=•~,:'==.:,:1"~01c:=,."'=1.:\::" or 

PHYSICAL OR CHEMICAL HAZARDS 
Do nol use or store na,r hut or open flame 

DIRECTIONS FOR USE 
II 11 a vlotaUon ol Fearal Law 10 UN 11111 producl In a man119r 
lneon1lslant with 11,• labeling. 

CONDITIONS and RATES to USE 
for MOSQUITO CONTROL 

FOR A BARRIER SPRAY ; 
it~~:::fr~~!~1

1
t
9~:::!:~'s~cu~~lt~0

c~
0;!~:~~J~:,~~:.":o~0~~~== 

levtr and ,..,1,rn encepll.II11s Apply product with m1s1 blower, pow,r backpack• 
ULV machm• II ULV machine 1s used. 1d1u,1 presau" lo d•hver par11cIe11rtm 35-2DO 
microns Do not 1llow apray trutm1n1 lo drift on pasture land. crop I1-. IIOUftry 
,anon or walttt supplies Do not use on crops u1ed fortcDd, ror1ge or pasture 

Normal uu palltrn ol ptoduct 11quirn I r111du1l 1ppllca11on on plant 1nd olher 
surfacu wheie mosQu11oes may rest Product comrnol'lly provid111u1111nld control 
,n woodtd arus l1s1mg up lo 14 days in sh1ded 1,111 S1e0nda1y 1ct1v1tv of producl 

~~~:,ut'L ~":~~~:n:p:~~=:~~~~tp~1:~~up~:::.:r~c11~;~~!q~g~~1!.s~~:d•!1~~~~ 
100 leel (JO meltHII al lakes ind strums To kill or rtptl mo1qu1I0H midges, dttr 
thes Jnel other tutIng fhu ma with enouoh 011 mixture M> IS lo Hlilly 1pply O t 
pound!. of Permelhrinper i1cr11 lheo1l-mur1ure15obt1med bym1•1no oneparlof 
soytte.in 011 to two parts of mineral 011 Non-phytolo11: oils must be used H11 
10110,.ina chart rtpreunts somt pou1blt dilutions bued on a 2 MPH walkmo stMed 
w1tn .i flltv 15011001 swath If a d1llrren1 dilution rauoor walking 'P9•d ,susetl. ad1us1 
110.,. rjte .accordmoly soa!.I0 i1ch11ve0 1 pounds of Perntthrir,per acre 

For A Two (21 Mlle l'er Hour Walkl"f lpNd And A IO Pool 
Appllcallon lwaU.-Tha Fotlowtng An Ti,plc■l "'-Id DlluUona. 

,..rm•lhrln 57' 
I Part 
I Part 
I Part 

011 
90 Parts 
5 8 Parts 
i O Parts 

,i_..._,r_ 
lp111r ,., Ac:n 

25 0 
17 5 
12 5 

'9.a&.l .. n. 
5 0 
35 
2 5 

ACTIVE INGREDIENT. 
P1rmethnn (3-PlllnoxyphenyOmetllyl (1) els, 
lrans-3-(2,2-dlchlorethlnyll-2,2-dimtlhyl­
cycJopropanecarboxylate , .. 

INERT INGREDIENTS ..... , ... , .. 

Contains pelrofeum disllllaies. 

5700% 
43.00% 

100.00% 

Clsl!rans isomers ratio: min. 351'.(•)cls and m" 155'1,(•)trins 

Contains 5 lb./gal. Permethrin 

CAUTION 
KEEP OUT OF REACH 

OF CHILDREN 

l

: .. 
;·\_ 

._· .~·1-.::·:~l'f-, 
• t ,•1 ," . 

~ 

CLARKE MOSQUITO CONTROL 
PRODUCTS, INC. 
1511 N. GARDEN AVENUE 

ROSELLE, ILLINOIS 60172 

E.P.A. EST. No. 8329IL01 
EPA Reg. No 832~44 

NET CONTENTS ___ _ 

LOT NO. ______ _ 

NOTICE Seller makes no warranly. exprt1S•d or implied concern­
ing the use ol this product other than indicated on the la~I Buyar 
assumes all nsk ot use and/or hand•ng ol this material wh1n un 
and/or handling IS contrary to la~I inatruchons 

~;~,; f:~11=~1:U~n ~v~'l:~~:ocr:_ t~:ltt:J:~:.\~~~1~~
1f):~ 

35-2ll0 microns ftlmd To oblllll Opll"'UIII flSUIII. COYtr Iha lfflriitdlat, 111rround1na1 
ol housing, bulldl1191 lncludlng pt.,, aurfaea •haf• mosquitoes may rut For largo 
JICJHtlonal ., ... 1uch U lootbaH fl1ldl, 1tadlum1, flct1raekl. and public parkl. 

rr..'J.~ol::~~
1::.~~1~;::.•.:..~ a~~:ha~~l:.o:!n~'::I~~~ pl:~~ ir:,::; 

may 1110 be applied In any •1t0•1ted 1re1 wher■ mosquitoes may r■st cou11ng 
inltstatlons In rnlffnlial ar■H. 

l,f/\~;Cir~,~~~:1
1:~"S!':~e~•~:i,s~:c'l1t1:

1~~'::;:p:~~ 
~::~~~1:frro'l"li:tk::tf:~2 ?~1°:~~P.1.l:cr~i~

1: :!~;,.~0°Yto~ 
P1rmt1hrln/1cr1. Appty ltiorougllly to an lollage and 1n1ae1 nat1. 

TRUCK MOUNTED -ULV- EQUIPMENT 
PERMETHRIN 5.,;,-11 rteommlfldld fOI appllcatlo/l Han ultra 101,voturne 1u L VI 

~:.,~~"::i::~1 :~~!0~C: ~::l 1~.~'r.
1
~~~ :d;

1! m 
IZo~11.:r:: 

parka, CIIIIPIIIII, woodland• ,1 0 COUJl1·•tsld1n.llal 
arou and munlclpalltla ardens, r■ IIIIINflH ov1rgrown 
waste 111u. Do no1 11111 wl 111(1 -••111 ~~nd 
1111 Do not 1110 lre■t raland. er iiiifici1'Y 
~~ ...!~~:.J1~r. .~ kn 1J~ ~ groun:~~~• 
cool I raturn, n 1D~Qllons dunno the 
cool h or tht n,g n y pref111ble Repeal treatment u 
nude 

liir:. llln, ;o'~~:~)5=~ :,~~=:~oi~o.:~:~:~ 
_, :~,~:•sc::~~~f.~::=!11'n:.~1

':~:~•:::i::r,~l~f'1Wl~t~~'%'r~~~ 
Apply tho product undiluted 11, ffow 111, ol 0.5' lo3.25 flu1d ounC11 par minute a tan 

:~~~~s~rhi~~.:~.:
1
,}~ :~v:le~td/~~~ 1ohb1f =~~ ~m,~:1~:ln

111
~ 

1crt. Vary rrow rate aecord1n~~o 'rfGlllt1on denalty and mosqu1to population J':e 

~fr.~·~~~ r~~~~·~-i.~~,! r~~.~11'~!0f.~~l~~l~~~ (1\1~~:·~~~·b~ 
r01W!~~v~~~~:,::.~t:~~" aoi::;i~,,5~~,~~n'.~nl~r1~~~~r:::1~: :~oJ~: 
U L V. appllcallons.11 an 1lttrn11:'cl!Pu11on rate IS UHd .• mull flow rat, accordingly 

Mix :~~1M\1 mir~t~,~·rirt'~hxr:rif:~~\~~d~~1~~1 th• 
following rates 

-rift 
,OU'ftlla1ecn 

0.007 
00035 
0.00175 

~llonllalH '1.u.-•prwJ 
'1.oo./ .. n, "°'"""' 

•- 11Mll'H 1111PH 
270 540 11 090 
135 270 40 045 
s 135 20 on 

POii A 1:1 NIIM!THIIIN ITIVIOLYl!NT DILUTION IIATIO 
Mix one (11 part PERMETHRIN 57'. with nine 191 par1S solvtn1 and apply 1t the 
following ralH 

flle-rtn , . .,,...., .. ,. 
0007 
00035 
000175 

A,ptlcelkNl llalH '1. N, - tprwJ 
1'1. oz./llln. '"N,. 

- 11Mfl'lf 
5.40 10 75 1 80 
~ro 540 090 
1.35 2 ro 04s 

POii A 1:14 PIIIHllltTHAIN INIIOLVINT DILUTION ftATIO ~~•,~~~/:;1
0
:";

1
~METHRIN SN wl1h fourt11n (14) partssolvent and apply at 

...,_rift ..,,.......,_ ,,_ .. ___ , 

,ounda/- ,,_ OL/llln. ""' .... 

0007 
00035 
000175 

·- ,,_ ,._ 
8.0 16.0 320 
40 80 16.0 
20 40 8,0 

2.7D 
135 
0.68 

For proper 1ppllc1llon. mount the 111111ppllcator 10 that the nozzle ,s 11 lust ◄'·, IHI 
abov1 ground l1v11 and diroctld out the back of the wthicle Failure to lollow the 
1bov1 d1recbo'"ls m■v r©tiuli irt reduced 1f1ectivtnn1 Aerial 1pphe1t1on11hould bt 
donl by IUltable atria I U.L V. IQUrpment capable of p,oduclng droplets Wtlh an MMD 
ol 50microns111111 will\ no more than 2.5'1, ucaldlno 100 mlcroos. Flow rate Ind 
1wath Width •~ould bt .. 1 IO H lo 1ch1av,o 2100.B IIIHd OUnctl of PERMETHRIN 57., 
per acre PERMETHRIN 5-,.,, may IIIO bt ddultd wllh a 1111l1blt diluent such 15 
min111I oil and IPPll•d by .. ,111 ULV tQUrpflltnl so long ISO 8 llu1d ounces per ltr• 
ol PERMETHRIN 57% Is not oxCNded Both alflll Incl ground applicr11ons should be 
m1d1 when wind 11 Im lllan 10 MPH 

·.! ~::~,:,. ~~~~:P~~J!:[:\1 :O~~~~'::reo~~;::'S:~,~~ with 

STORAGE I DISPOSAL 
Dono1conwr.,.1tw11fl.-•loodtlrllor111or~. 

NITICIOI IYOIIACIJ; MO PILL fl'IIOC:UUl!U: Do nol llor1 11 llmperllvrtl 
1Nfh4()•ft◄ .S.-C) Utnitff!llilltt.lha1betntJCPOIHIOt.lptt'IUH"'°"«>•F(45•CJ,ttwft 
... , Ill prqjll!btft Cl,,ck , .. cr)'llllll- fl .. - ....... lo IO•f ll95•c, ono 
ll«ouO,.ly 11111 ,,tore lffl1lt 00 NOT USE OfEtt FlAlfE llhtft 11to1hl 11 room ltmPll'lh.lf'• 
Avafd11potu1110Hln1Mllem,tt'ltllrN lnc.uelf1t1Nor•11t.101kupwrtn1n1bl0fbtnt 
fflllfflll such II llftC_ lhtdw1. Nl1h. h.llltr'I Nt1h, t1t Drl,otl' 11 w1ffl ChlffltCII wHlt 

NITICIDI Dl1t,'OIAL: W&.111n rnu!Uftg lrlffl rt-. UH ot ffMI Pf'odlltt ft11V bt d11po11'J or 
onau11r111n1P,row.d\111&1e1h1pctallac1tny 

COMTAINl'II Dil~ tn,tt r1nsa 1or1QUtv,11tnt) tMn on,, ta, r,crtllnQ or r,c.tnd1-
11on111. tlf~lun lftd mf:<JO'M ef 1n1 Hnl1-yland1HI. Ir byolhtr appOYN Jlllt Ind loul ....... ,.. 
CONTAINIIII ONI QA.UON ANO IIIALl.aA: Do net r11.1Nton111ner Wrap cont11ntt1 
In Hnral lfyt,s tJf ftffilp,11',-t and drltlrd tfl Ullh 

CONTAIIIIIIII LAIIH" TMAN ONI 8AUON: 111111 c.nu1.-.-1,,.., ,,nu or 
1QUlv1Nlntlhtnofft1lorrtcycllrt;Dff'ICOfldRkmulg.lf~lnddispoM1ofta11a1ut.1,y 
laftdftll, Of tty dlof procNortD .,aved by llltl Ind tot.II lllfhDf'rl•. PluHr: Comltr,erJ­
Trtp61 nn11or 1q,sy1J1m TllienOf1Nforrt~hn90fratDMICte111"0 1f,unclUf't1nddl1po1tOI 
lflllltU11,Yllim:lfl11.ori-,mc1MtlUon.011f1lto•td~1t11tJndloc.ll&Uthofl1JH bybufn1ng 
ff burnect lll~Ovt tf 1mc!u1 Thmd11pou of lfll llfflllr\'IPdhtl or byttfMI' lpjlt'Dv.cf Slit• 
1ndlDt1lproctd11,11 

IN CASE OF EMEPlG!NCY, CALL INFO TRAC 1-800-535-5053 

FOR MOJU: INFORMATION CALL: 
1-800-323-5727 12197 



• A READY TO USE SYN1HfT1C PYRETHROID fOR EfffCTM ADUl T MOSQU1TO (tfQIJDING ORGANOPHOSPHATF 
RESISTANT SPECIE'S). Ml~ 6J/TfNG AND NON-BITING). AND BLACK Fl Y CONTROi. 

• TO BE APPt.lED BY MOSQUTTD ABATEMfNT DISTRICTS. PUBLIC HCAl m OFFICIALS AND omER TRAJNED PER­
SONNEl. IN MOSQUTTD CONTROi. PROGRAMS. 
CONTAINS 0.3 lblgal (36 g/1.J OF SBP-1382 AND 0.9 lblgal (108 glL) OF PIP£RONYI. BUTOX/Df. 
FOR AERIAL AND GROUND APPt.JCATION 

IICTIV[INQIDJIENTS: 

• ResrneUmn 
''Piperonvl Butox1dr Technical 
one INGRIDIENTSt: 

·c1s-'i:rarL, Isorrf'r, rano rnai. 3m', (, i <Is ,ma rrtn 70h i.) trnrt\. 
Avr.,,:JS Fnv1mnwen:al v.1rn,:e SBr-138?~ Lirnnu o' rcsrreth11n InsecIcIci; 

414% 

12 42% 
83 44% 

1000m 

• 'Ecu,va~:n: :,., 9.9-1% 1bu:ytr..am1,yt) (~wytptperorwli i,-hef and 2.48% rr.ta!L'<l compounm. 
tCun:airis Pe:1nIe11:ri D1~1llates 

PR(CAUCION AL CONSUll!IOOR: SI U5tP.(J 'lO It'€ lrl{l\es. '10 use este oroducto nasta que la etiqueta Ir. •1aya 
,;ioo cxolttada arno1Ian1e'lte 
/TO THF. IJSER It you cw1'1o1 rP.ac! Fngli,;,•1_ rio not USP. tm~ :m:duct until t:ie label nas t>P.e'l fully excilat'lea 
t0you.1 

EPA REG. NO . .t32-716 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

FIRST AID 

EPA EST. NO. 
716rES ()f;l()():I; 

IF SWAI L OWFfJ Call a doctor or qet medical atter11:iori Do 1ot nduce vomItng Do not gIv? ariyt'111g riv 
rnout•1 to dri ur,.:.(}(&1ou'> Jer'i0n Avrntl Alcorlf,I Tnis Dm<1uct rnntal'l\ arornatIr. Di-!troleurn solvc1t 
As:;irat10'.l m11v De a ·1o7arr1 
IF ON SKIN. Wasr1 wit•1 soa::i a'.ld :)ienty of water (~ medical atte1tion 

See Side Panel For Additional 
Precautionary Statements 

In case of Medical emergencies or health and safety inquiries or ITT case of fire, leaking or 
damaged containers, mfonnat1on may be obtained by calling 1-800·334-7577. 

For product infoonat1on Call Toll-free:7-800-337-2867 

NET CONTENTS: 
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PRECAUTIONARY STATEMENTS 
Hazards To Humans & Domestic Animals 

CAUTION 
Har rnful 1f ,wallowed or ao~or.:>ed t•1roug·1 sKn Avotd contact w1tr1 sKn. 
1-!ye, ()( Llot·11ng Wa~i-, t'10roug·11v w1t'1 soa:> and water attcr 11anctlrng. 

Environmental Hazards 
hi'., oes11udc 1·, ·11ff1lv tnx1r. to fls·1 For wrrestrral uses. clo r10t a:iµly 
tl11 ell Iv rn water, TO area\ w: lPrf' ',urtacr watp.r ,.., ;irP.Se'lt or to I r1tertidal 
;JIPil', nelow t•1ei ITTPrl'l !UCJ: 1 walL•r rn,.irr,. Drift ,nd runoff from rreatf'fl ,tte,; 
rn:iy :1.n '1J1;irdm1'.; to t1•;·1 1·1 ml,aCPr\l wateh Cuqsult your Siatc,\ f1,;·1 and 
WrllJilfc AgMc.y rieforP trnatirig sue, waters. Do ·1ot ccntaminate water oy 
l.iPa·11ng nf equ1omw1t or d1~osa1 of 0qu1:.imc!1t was11 water; 

DIRECTIONS FOR USE 
Ir 1·, a v1olat1ofl of Fctlcral iaw to ll'if: tr11s orcxltllt 11 ;1 maTn'r 1·1w•1s1stent 
w1r·1 rrsl,mr.11ng 

STORAGE AND DISPOSAL 
fl 1 > ·int U>'1tamnatP water food or fef!tl :iy stor<it!P. or dt<,Do:,al 
Slorage: ~tnrr pro,1ur.t 1:1 onqrnal CO'llaI·1er 1.1 ij ·101.~f!d storage ama 
Pesticide Disposal: Wastes resultrrlg from t'10 U'iP. ot t'lt, nrrxlu.ct may be 

!J1s:)o,P.ll ur 0•1 ~HC: or at an ilD,!fnvc~l wasti' c11~rxY,al tnr.111ty • 
Container Disposal: Tn:111• rr•r~P {nr e:1u1valP:1t) l'l!''I offer fur rccycli·l{J 
or n.•unditl!>'11nrJ. or ~,u:ict1ir0 w1:l ci1'i:>OS? of r1 a o;ar11tary kndflll or 
liy otl)F:f ~rocedur ?S a:xxoveu oy '.>late wi;J local aur1ont1cs 

READ ENTIRE LIIBft FOR DIRFCTlONS 
Fur use only DY ccrtifie:l ao:111cators or u·1rier t·w ~u;1Nvisio~1 of 5UC'l 
ao:.;lrcatur'J fur t·re rcduct1ori n ;i1rioy.i•1cP trorn at1ult mo-;rJu1to 1·1k.-sta-
tio•15 a·1:t ,b ,i U<Jrt of a mo5qurto a'.laterne,11 :irograrn • 

IN THF ST/ITF OF CJ\I IFORNIA For U\C 0·1ly oy louil rh,tmts or otner pu:.., 
Ire aOf!01C1e, w·1il' 1 'ldV1.' crnere;J ntu a·1d o;:wrat,· u1rlP.r a coonerat1ve 
acn,m1cn1 wrtn 1110 D0::iartmPnt nf Pu,Jlir. Healtri JU'.iua•1t to Sect10·1 242c, 
of t·w Healt11 a·1rJ Safety Coue 

T•II', :;rf)(Juct 1-; tu t..~• U<;t:rl for co·mr,I of actult rno~1uIloe\ (1!1LluLl11g 

nm:i'lo~,·10,n11ate re~I5ta'rt 5:>euc<,) 111I:.Jge~ IDItI19 arid ,0•1 :Jtti,CJ) an:j 
:,lai:dliPs ny •;r>PUillly :Je~Hj'HYJ jj1rcraf1 t.a:)at>h: of a;>nly11(] IJI TRt, I OW 
VOi Uf/F of frw:1c•11 srir:iy tormulilflrn nr ny 9rnur1:l apphwt10,1 w1t·1 :10·1 
tr10rrnal or mernan1cal s;:iray equipm{nt tr1at ta·1 deliver s::iray oartiLle'> 
Wll'll'l Plf? ilf-!ro'>!)I \12(' range a'll.l at s:.iecified :1osagp IPVPh • 

NOTICf T-11, CO'l'C('-1tratf? ca.Tm! DE< cJ1luted 1·1 wa.ter Wix well oclore 
USHHJ Avo1:J ';turrng excess formulat10·1 1•1 SDray equ1un1ent ta·1k ncyo1rl 
t:1;- :Rmx.l '11.'i'UC'd tor apr,l1rnt1o'l 

l/lTRA LOW VOl 1/lv'F /\PPI IC/\TION~ 
For 1.r;p 11 nont:1ermal UI V aortatilc oac;<{oac,; eqwnme'lt 'ilrnrlar to t'lC 
HU(j5{)'1 Br .. OllX /0 ft 07 (Zflf.>8 mi) of t'li5 :JfOLllJ(t w1t·1; g-al (3 79 I) of 
rdi•K!d s:)yt11~ 11 oil fig-it rrll'H!fi:11 011 uf 54 <;ew•1d v1srn,;ity or otner suit 
acJIC SOIVC'lt or d1lue-'lt llllJUSt equmme'll to Llcl1vcr tog :->artl[IP.S of, 8 !){) 
1r1Iuo•1-; mac,, mP1iIa·1 l1iarnder /\t1:.ily at t·1,: ratr• nf 4 25 8.5r. fl 01 nf f1•1 
i,·1Ptl formulatrr>·1 Der am·(~-· 62" rn11riaJ a-; a :in ft (' ~-2 111) 5\Nam W!ll!P 
wa1<.1riy at a weed nf 2 rmrr (3 2 i<.,.>r1). T:11'., b equrval(,rit to O.C03!i a.com 
I:) a1 SBP 1382/A (.'l 92 7 8:i 11mlna) µlu\ O.Cr·c~ 0.02·0 It, a, uit>ero·,vl 
:JUIOX1Ur tei:•l/A r; 11 23.J,j (jll\/'Ja) Wtlf1ft1 dPn'>i-! Vi!Qetat1rn IS !Jf(~e'lt. 

tne 1 119•1er rate 1s recommen:Jer.1 -

for trw.v. rrrou:1tcd nont11ermal lJI V equtoment s1m1l;ir to ·1 FCO HD or 
MICRO GFN or WHISPERWIST XL. ilct,ust eqw~ment to deliVt:r fcxJ ,1art1de~ 

84 

of R 20 rnir:ron~ ~-; rrnnJia·1 Lliamctcr C01sult tile follnwi1g c1art for 
apohLat1011 rat.cs. 

- ICililflf!fY. lt,a1/A r! oziAo' 
o'~_ouro.. Jncrki:oc Spray Aflr,hr.a'.1~111 R;i:r-rl w 1t,,i111 

Warl!t'{; lU ~ Appltec 
S3P-13R7/Pao :,WH Fl IJF'H 

0.007'0.021 300!0 rrl) CJ.01766.?rr I. 18 O('.J3? !rrl 
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OOO11//(),003:;l O.!,(Xl~ml) 1.b{)(-b n 11 :i (Ji\)() 1111, 

w, ll!f P tle•1,e vegetation is :.ireSt'1t. t11P u,;e of tr1P. 'Hff1Pr r,:ltt!S a·uJior slu,, 
er sxed 1s rccommer1ded 

For l>CSt rc,;ults. fog only w!1t>•1 air LUrrents arr 2-8 m,>il (12 - 2 r1 ~:n:1 \t 

Is :ireteratile to foq tlur111g early mor1mq a•HJ Pve·w111 w11l!·1 !'Il•rl' ,~ 10s:, 
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a::iartm01t nuiln1ngs. restaur.nts stores a1ri warenou~,e, Do riot ~~,, ay 0·1 
uo,ll,md. feed or foo:.Jstufts Avoi1t rlrri-x:t a:):,l1rnttrJ•1 over la:,,0'> DO'lrJ¼ 
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evPmng Ap,J11cat1o'l s110uld De made orcternDly wne1 tnerc 1s littlP or no 
w1rul. 
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Do not soray ori cropland. feed or foodstuffs. Avoid direct applicat1on over 
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APPLICATION INSTRUCTIONS FOR PRODUCT 
IN AIRCRAFT USAGE 

lb ai/A 
Wanted 

SBP-1382/PBO 

coo 11c.c2· 

O.C03:,/G.Ol 0'.l 

0001 • //O.CC3:,· 

Fl ozJA of 
Undiluted Spray 

to be Applied 

3.C (9C ml) 

• .5 (4~ ml) 

C.75 (22 ~ mlJ 

0.50 (1~ ml) 

IMPORTANT: READ BEFORE USE 
Reau t·1e e'1t1re D1rect1cns for Use. Co•1r11tio-v, D1sclairrw.r of Warra1tie, 
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Precautionary Statements 
HAZARDS TO HUMANS AND 

DOMESTIC ANIMALS 
Harmful II swallowed or absorhed through lhe skin. Do not Induce vomlllng 
because of aspiration pneumonia hazard. Avoid contact wllh skin, eyes or clothing. 
In case ol contacl flush wilh plenty ol waler. Wash with soap and water aller use. 
Ohtain medical allenllon II lrrllallon persists. Avoid contamination of food and 
lcedslulfs. 

ENVIRONMENTAL HAZARDS 
Do 1101 contaminate unlreated waler by cleaning or equipment. Cleaning of 
equipment or disposal of wasles mus! be done In a manner that avoids 
conraminallon of bodies of waler or wetlands. For terrestrial uses, do not apply 
directly lo water, or lo areas where sur1ace water Is present or lo lntertfdal areas 
below lhe mean high waler mark. 

PHYSICAL OR CHEMICAL HAZARDS 
Do nol use or slore near heal or open flame. 

DIRECTIONS FOR llPtf ~-~ 
II is a violalion of Federal Law lo use tltl~ product In a manntllncoililtwlffi I 
lal.Jelirro 1· . 
USE AREAS: for use in mosquito adultidci7r\~~~; .. ii;rriDWfilvln'ff.mlltctDOr 
resfdential and recreallonal areas where a4!l.llU! ifuitffl are present fn annoying 
numbers In vegetalfon surrounding parks, Wc!od ands, swamps, marshes, 
overgrown areas and golf courses. 

For best ,esulls. apply when mosquitoes are most active and weather conditions 
are conducive lo keeping the log close to the ground. i.e. cool temperatures and 
wind speed not grealer than 10 mph. 

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

NET CONTENTS 

LOT NO. 

ACTIVE INGREDIENTS: 
3-Phenm1ybenzyl-(1AS, 3RS; 1AS, 3SR)-2.2-dlmelhyl-3-
(2-methyfprop-1•enyl) cyclopropanecarboxylale 2.00% 

• Plperonyl Butoxlde, Technical.................................. 2.00% 
'• INERT INGREDIENTS .................................................. _ _oo.m 

100.00% 
• Equivalent lo 1.60o/. (bulylca1bltyQ (G·propylplperonyl) eU,er and 

.◄0% relaled compounds 
• • Contains a petroleum dlslHlsle 
Conlalns 0. 15 pounds of Technical SUMITHAIN•/Gallon end 

O.15 pounds Technical Plperonyt Buloxlde!Gellon 

SUMITHRIN•- Registered trademark of Sumitomo Chemical 
Company, Lid. 

KEEP OUT OF REACH 
OF CHILDREN • 

CAUTIO 

WALLOWEO: Call a physician or Polson Control Center 
Immediately. Do not Induce vomilfng because ol aspiration 
pneumonia hazard. 
IF IN EYES: Rush eyes with plenty ol waler. Call a physician II 
Irritation persists. 
IF ON SKIN OR CLOTHING: Remove contaminated clolhlng and 
wash belore reuse. Wash skin with soap and warm waler. Get 
medical allenllon ii frrilatlon persists. 
If INHALED: Remove victim lo fresh air. II not breathing, oive 
artificial respirallon, preferably mouth lo mouth. 

DISTRIBUTED BY 

CLARKE MOSQUITO CONTROL 
PRODUCTS, INC. 

159 N. GAflDEN AVENUE • AOSELLE. ILLINOIS 60172 

NOTICE: Sder makes no warranty, expressed or implied concerning the 
use of lhis product other 1han Indicated on the label. Buyer assumes all 
risk of use and/or handling al this malerlal whon use and/or handling is 
contrary to label inslruclions 

APPLICATION AND DILUTION DIRECTIONS: Consult the followtng table ror 
examples or various dosage rates usfng a swath widlh of 300 reel for acreage 
calculallons. This product should be used In cold aerosol generators capable of 
producing a fog In which lhe maf o,ity or droplets are In the 5 to 25 micron range. 

DoaageAate 
lb■.A.IJecr• 

Flow R•ln In fluid or./mlnuto al !ruck apHds of: 

5MPH IOMl'lf 15MPII 20MPH 
0.0036 9.3 OZ. 18.6 DZ 28.2 OZ 37.5 DZ 
0.0024 6.2 DZ 12.-4 DZ 18.8 OZ 25.0 OZ 
0.0012 3.1 DZ 6.2 DZ 9.4 OZ 12.5 OZ 

AHYIL 2 + 2 ULV may be applied undfluled with a non-thermal ULV porlable 
"backpack· spray unit capable or deliverin11 parlfcles In lhe 5 lo 25 micron range. 
Apply at a walkfng speed 2 f!1J1h, makln11 sure that lhe same amount of A.I. Is 
applied per acre-...,,,,J, 

,.µL 
I 

PJl1lces~ 

1 sullable thennal fogging equlpmenl. Do not 
. May be applied at speeds of 5 to 20 mph. 

;i!-pplfcalfon fn Florida unless specifically 
logy, Florfda Department of Agrlcullure and 

use and speclally designed aircraft capable of applyina Ultra Low Volumes at 
above recommended rates may be considered necessary when conducled at tile 
discretion of Publlc Health Officials, Mosqullo Abatement Dlslrlcts and other 
trained personnel engaged In ouldoor mosquito and biting lly conlrol proorarns 
when these Insects threaten to become a public health hazard. 

ANVIL 2 + 2 ULV can not be diluled In water. DIiute this product with light mineral oil 
If dllutlon is preferred. 

STORAGE & DISPOSAL 
Do not contamlnale waler, lood or reed by slorage or disposal. 
STORAGE: Store -In a cool, dry place. Keep container closed. 
CONTAINER DISPOSAL: Trlple rinse (or equivalent) then oller for recyclfng or 
recondillonfng, or puncture and dispose of In a sanitary landlfll, or by other 
approved stale and local procedures. 
PESTICIDE DISPOSAL: Wastes resultlng from lhe use of this producl may be 
disposed of on site or al an approved waste disposal facility. 

I 
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Appendix F Acres Treated with Control Materials Used by MMCD for Mosquito 
and Black Fly Control for 1993-2001. The actual geographic area 
treated is smaller because some sites are treated more than once. 

Altosid® 
XR.Briquet 
150-day 10,537 8,557 7,303 422 501 371 533 533 589 

Altosid® 
XR.Briquet 0 0 0 0 0 961 0 0 0 
90-day 

Altosid® 
Sand-Products 630 678 871 712 1,096 1,868 3,968 786 1,889 

Altosid® 
Pellets 30-day 5,562 5,374 8,212 10,654 8,851 10,432 13,775 11,121 14,791 

Altosid® 
SR-20 liquid 15 13 668 565 1,645 529* 355 29 91 

Bti Corn Cob 
granules 126,778 102,860 131,589 68,355 106,755 113,539* 118,733 84,521 90,527 

Bti Liquid 
Black Fly 5,090 4,047 3,606 3,025 5,445 4,233 4,343 821 4,047 
(gallons used) 

Permethrin 
Adulticide 8,261 10,499 6,305 5,914 6,340 6,164 4,865 4,066 3,444 

Resmethrin 
Adulticide 53,345 40,687 61,858 120,472 106,065 65,356 51,582 42,986 41,311 

Sumithrin 
Adulticide 0 0 0 0 0 0 0 0 8,423 

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

87 



Appendix G 2001 Control Materials: Percent Active Ingredient (Al), Al 
Identity, Per Acre Dosage, Al Applied Per Acre and Field Life 

Altosid® briquets 

Altosid® pellets 

Altosid® SR-20 

Altosid® XR-G 

Altosand 

Vectobac® G 

Permethrin 57%OS 

Scourge® 

Methoprene 

Methoprene 

Methoprene 

Methoprene 

Methoprene 

Bti 

Permethrin 

Resmethrin 

2.10 

4.25 

20.00 

1.50 

0.05 

0.20 

5.70 

4.14 

220 briquets a 

330 briquets a 

440 briquets a 

2.5 lb 

4 lb 

20 ml b 

5 lb 

5 lb 

5 lb 

8 lb 

25 fl OZ C 

1.5 fl OZ d 

0.4481 lb 150 days 

0.6722 lb 150 days 

0.8963 lb 150 days 

0.1063 lb 30 days 

0.1700 lb 30 days 

0.0091 lb 10 days 

0.0750 lb 20 days 

0.0025 lb 10 days 

0.0100 lb 1 day 

0.0160 lb 1 day 

0.0977 lb 5 days 

0.0035 lb <l day 

Anvil® Sumithrin 2.00 3.0 fl oz e 0.0035 lb <1 day 

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

128 fl oz) 
d 0.30 lb AI per 128 fl oz (1 gal) 
e 0.15 lb AI per 128 fl oz (1 gal) 
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Appendix H Meeting Minutes 

Meeting of the Technical Advisory Board 
Friday, January 25, 2002 12:30 p.m. 

TAB members in Attendance: 
Dave Neitzel (Chair), MN Department of Health (MDH) 
Roger Moon, University of Minnesota Department of Entomology (UM) 
Larry Gillette, Hennepin County Parks 
Gary Montz, MN Department ofNatural Resources (MnDNR) 
Susan Palchick, Hennepin County Department of Health 
Bob Sherman, Statistician 
Danny Tanner, US Environmental Protection Agency (EPA) 
Geir Frisoe, MN Department of Agriculture 
Terry Schreiner, US Fish and Wildlife Service 

MMCD Staff in Attendance: 
Joseph Sanzone 
Sandy Brogren 
Diann Crane 

Guests: 

Cara Hansmann 
Janet J arnefeld 
Kirk Johnson 

Stephen Manweiler Mark Smith 
Michael McLeanJim Stark 
Nancy Read Chris Stevens 

Judy Belairs, Sierra Club Scott Seys, MDH 

Dave Neitzel called the meeting to order at 12:35 p.m. 

Welcome, introduction and overview -- Joe Sanzone 

Joe Sanzone, MMCD Director, gave a brief welcome and outlined District activities in 2001, and 
plans for 2002. Joe welcomed Danny Tanner, a fisheries biologist from the EPA Duluth office, 
as a new TAB member. In 2001 Eastern Equine Encephalitis (EEE) appeared in Minnesota for 
the first time in recent history. A key vector is Culiseta melanura. EEE is very virulent with an 
overall human case fatality rate of about 30%. We do not know ifwe will have human cases. It 
is hard to predict if there will be additional horse cases. Western Equine Encephalitis (WEE) was 
detected in a sentinel chicken. West Nile Virus (WNV) is a major concern. Joe stressed that in 
2002 MMCD will work closely with MDH to respond to concerns about increased arboviral 
activity. MMCD will consider modifying its program to survey for mosquito species that recently 
have been identified as being potential health risks to humans and animals in MN. 

Overview: Mosquito Vectors 
Kirk Johnson, MMCD Vector Ecologist, gave an overview of District activities in 2001. There 
were 12 cases of La Crosse Encephalitis (LAC) reported in 2001 in Minnesota. Two were 
residents of the District and six were from nearby counties. MMCD responded to seven cases 
(two in the District and five nearby in western Carver, LeSueur, Rice and Wright counties), and 
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worked to reduce mosquito-breeding containers in neighborhoods and other areas of probable 
exposure to reduce potential for further transmission. 

This season was unique in that the first case ofLAC was reported June 18, one of the earliest on 
record in Minnesota. The final reported case of the season was delivered on September 2 7. The 
age group affected by LAC was 18 months to 30 years. 

The District continues to stress prevention as the best way to reduce risk of mosquito-borne 
illness. The percentage of vacuum aspirator samples testing above threshold for tree hole 
mosquitoes was lower overall than in past years, probably because tree hole mosquito levels were 
lower later in the season. Fourteen percent of aspirator samples resulted in treatments, compared 
to 20 to 25 percent in recent seasons. 

Three equine cases ofEEE were identified in Minnesota including one in Anoka County. These 
are the first EEE cases recorded in Minnesota. 11:MCD worked with MDH on investigations both 
in Minnesota and Wisconsin. Early-season flooding extended through mid-July in these areas. 
An EEE epizootic in Wisconsin appears to have expanded resulting in the cases in Minnesota and 
one in Iowa. Cs. melanura adults were found at two of the three Minnesota case locations. This 
species larval habitat is primarily tamarack bogs and hardwood swamps, which were found near 
the two northern cases. The southern site was near riparian wetlands and some cattail mosquito 
sites. In 2002 we plan to focus larval surveillance in Cs. melanura larval habitat in northern 
Anoka Co. and bog and woodland pool sites in other areas of the district, as well as adult 
sampling for this species with CO2 traps, aspirators, and possibly resting boxes. 

In 2001 a new team was formed to focus on vector-borne disease issues in 11:MCD. 

WEE was detected in a sample taken from one sentinel chicken at the site in western Hennepin 
County on Sept. 5. 11:MCD responded with additional surveillance but found no Cu/ex tarsalis 
at that time; no control treatments were applied. 11:MCD notified the public but indicated to them 
that risk was low. Cx. tarsalis populations had peaked in early July but dropped off through the 
rest of the summer. 

Questions and Comments 
Larry Gillette: How much time passes between LAC human infection and symptoms, diagnosis? 
Kirk Johnson: Five to fifteen days typically, the onset of symptoms is more often during the early 
part of that incubation range. 
Larry Gillette: Many cases seem to be reported in Sept. There does not seem to be much you can 
do at that time to reduce adult mosquitoes. Is general prevention important? 
Kirk Johnson: An immediate response may help prevent overwintering of the virus by eliminating 
habitats where infected Ochlerotatus triseriatus eggs have been deposited. 
Roger Moon: Could you report an estimate of field exposure date for LAC cases as it helps 
clarify whether timing of field surveillance is appropriate? What you are currently reporting is not 
as useful. 
Kirk Johnson: We can report the date of onset of symptoms of the illness and we can estimate 
the date of exposure based upon conversations with the patient and the patient's parents. 
Gary Montz: What was Wisconsin's Response to EEE outbreak? Surveillance, larval control, any 
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human cases? 
Kirk Johnson: In Wisconsin there were no human cases. Wisconsin had no mosquito surveillance 
network in place, and for this reason asked :rvIDH for help. l\IDH asked J\1MCD to assist. We are 
not aware of their preparations for mosquito surveillance next year. 
Roger Moon: What is routine in the East Coast endemic area? 
Kirk Johnson: There are surveillance networks set up for Cs. melanura, and viral tests can be 
performed. An increased number of Cs. melanura is an alert that EEE risk might be increased. 
Dave Neitzel: Cs. melanura is not a bridge vector (in this case a vector that carries virus from 
birds to humans and horses). It builds up virus in birds. Bridge vectors are targeted in control but 
I had not heard of anybody focusing on Cs. melanura control. 
Joe Sanzone: Upstate New York has done and still may be doing larval control for Cs. melanura. 
They found they could get larvicides into Cs. melanura breeding sites. 
Gary Montz: Did environmental conditions play a large role in cases occurring this year? 
Kirk Johnson: Most likely in the EEE outbreak, not so much for LAC. We do not know if the 
EEE virus has recently been introduced in the area or if birds introduce virus frequently and 
conditions are not usually right for transmission to horses and people. 
Gary Montz: Do they vaccinate horses against EEE? 
Kirk Johnson: A vaccine does exist for horses. The infected horses had not been vaccinated 
previously because horse owners and/or their veterinarians felt the risk ofEEE was low. J\1MCD 
recommends vaccinating horses. 
Roger Moon: A trivalent vaccine against EEE, WEE and Venezuelan Equine Encephalitis is 
available. The vaccination rate goes up and down relative to news reports of virus. Not sure 
points of equine cases on map tells us much about human risk. 
Kirk Johnson: As the proportion of horses vaccinated increases, equine EEE cases become less 
of an indicator of risk. There was one human fatality in Michigan without any indications of the 
virus detected either in horses or through other sentinel surveillance. 
Bob Sherman: Is any evidence of unreported, sub-clinical cases available? 
Dave Neitzel: Most arboviruses have many asymptomatic or mild cases, and we typically only 
hear about the severe cases. In prior serological studies with LAC and other arboviruses there 
are always more people out there with evidence of infection (antibodies) than those that were 
diagnosed with the disease. I have not seen data on EEE specifically. 

Kirk Johnson reviewed the current status of WNV in the USA and described how J\1MCD is 
preparing to deal with WNV. Current states with WNV activity reported were shown, including 
Wisconsin and Iowa. In 2001, a total of 416 equine and 5 5 human cases were reported to date 
including eight human fatalities. A WNV vaccine is available for horses in areas with WNV 
problems. 
J\1MCD is testing the CDC gravid trap which uses an oviposition medium that targets Culex spp. 
Results in 2001 were useful. J\1MCD also worked on larval surveillance tests at the neighborhood 
level, including areas in Roseville (urban), Eagan (suburban), and Sand Creek (rural). Larvae 
were collected from wetlands, artificial sources ( tires, buckets, containers), and storm water 
systems. Larvae were not found in storm water systems. CO2 and gravid traps were placed in 
neighborhoods to compare with larval collections. Water temperature was evaluated to see if it 
helps predict species. No obvious relationship was detected. Results showed Culex territans 
predominant, plus Culex pipiens later in season. A review of historic larval collection data 
available revealed patterns similar to those observed in 2001 larval habitat study. Historic data 
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should be helpful in identifying which sites are most likely to produce Culex larvae and will 
provide a starting point for developing larval control programs if needed. 11MCD also examined 
the production potential of containers. Very few Cx. pipiens were found in samples from 
containers collected for LAC surveillance; Culex restuans was more common. 

Plan for 2002: 
1. Dead bird surveillance (assist l\1DH), especially crows 
2. Adult mosquito surveillance; some additional surveillance for virus analysis 
3. Continue to identify larval habitat in preparation for control efforts 
IfWNV detected: 
1. Additional adult mosquito surveillance, viral analysis 
2. Additional larval mosquito surveillance 
3. Public Education to reduce public exposure to virus 
4. Media contacts ( coordinated with l\1DH) 
WNV mosquito control response 
1. Situation-dependent response 
2. Control decisions based on surveillance data and control area conditions. 
3 . Extent of control determined by risk to human health 
4. Several risk criteria and possible responses 

a. Remote likelihood of human exposure: WNV not detected in Minnesota 
1. Continue with current mosquito control activities 

b. Low: WNV detected in or near District, sporadic, avian epizootic only 
1. Respond with neighborhood inspection for larvae, notify residents 
ii. Possible backpack or fog adult control in location of positive sample 

c. Moderate: WNV in mammals, bridge vectors 
1. Aggressive larval and adult control against bridge vectors, based on 

surveillance 
ii. Consider control against amplifying vectors 

d. High: Many reports ofWNV positive birds, horses, mosquitoes or human cases 
at time of year with additional mosquito populations expected 
1. Aggressive larval and adult control (backpack) against bridge or human 

vectors 
11. Evening adult mosquito control 
111. Consider additional larval control of amplifying vectors 

e. Human outbreak 
1. Aggressive larval and adult control of bridge vectors 
11. Evening adult mosquito control 
111. Larval control of amplifying vectors 
1v. Aerial adult control if no other control method feasible 

5. Remaining questions 
In our area what mosquito species are of greatest concern as bridge, amplifying and 
human vectors? 
What are most effective and environmentally sound methods for controlling these species? 
What are most important criteria for risk? 
Dead birds, mosquito surveillance, veterinary and medical reports of animal and human 
cases 
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What funding sources are available for small and large scale responses? 
What WNV concerns do District residents have, and how do we respond? 

Questions and Comments 
Bob Sherman: When outbreaks occur, how large are they likely to be (restricted to a township, 
fraction of a county or throughout seven county area)? 
Kirk Johnson: Have seen both small and large scale outbreaks, some sporadic and some in 
Florida that were much more widespread. 
Bob Sherman: What do you need to be prepared for a big splash? If big, how could MMCD 
possibly respond? 
Kirk Johnson: MMCD is prepared for a number of different scenarios including an expanding 
capability to address larval control. However there could be an outbreak requiring a response 
greater than our resources will support. 
Roger Moon: Is the air force tactical unit used in 1983 still available? 
Kirk Johnson: Do not know but MMCD has stipulated in the helicopter contract to include aerial 
adulticing capabilities. 
Joe Sanzone: MMCD is not planning on using Cl30s, only helicopters if absolutely necessary. 
Roger Moon: Geographic distribution maps suggest widespread occurrence of WNV although 
not that continuous. In a case-control study of equine cases in New York, the geographical 
distribution of 60 dead horses was very patchy ( available on web). It is way too early to tell 
endemic nature of WNV. 
Bob Sherman: If control measures we normally have in place are what we need for these vectors, 
that's one thing. Then we just need more resources. On the other hand, if we have an outbreak, 
do we have to address with a regional adulticide? Is the outbreak patchy: is it something new, 
widespread? We will need data to distinguish. 
Gary Montz: When you establish risk levels of low, moderate etc., is this decision made by 
MMCD or by a working group [of more agencies]? 
Kirk Johnson: Control decisions [hence risk levels] in the district will be made by the district in 
close communication with MDH, MDA etc. 
Dave Neitzel and Roger Moon: Is MMCD considering bringing the Minnesota Arboviral 
Surveillance Committee (MASC) back if needed? 
Bob Sherman: Consider using the Cl30 if needed. Responses given under various levels of 
WNV threat is good. The calibration of "Low" risk and response could be reviewed. 
Roger Moon: MDH wrote a history of previous responses. We should urge MMCD to reconvene 
MASC and review previous control efforts and implications for WNV response. Our conclusion 
was we would have been better off spending $2 million on video coupons to keep people indoors. 
No WEE outbreak occurred that year. 
Danny Tanner - How many people in US got WNV last year? 
Kirk Johnson: Fifty-five human cases ofWN encephalitis were diagnosed including eight fatalities 
in 2001, although two of the fatalities may be attributed to other illnesses. 
Danny Tanner: So MMCD will monitor and treat if high numbers of mosquitoes are detected? 
Is there a human vaccine? Should we recommend that [vaccination] for persons in high risk area? 
Dave Neitzel: We can identify high risk groups and target them. When a vaccine becomes 
available, we'll need to determine who would benefit from it (It would not be for everybody). 
Currently, older folks would appear to be the best group. We'd have to see if this product 
generates a decent antibody response in this group before recommending it widely. 
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Gary Montz: How does your response compare with what has been, and currently is being done 
in East Coast? • 
Kirk Johnson: MMCD wants to rely less on adult control. We already have an established larval 
program to work with. 
Dave Neitzel: Eastern states moving more toward larval control 
Dave Neitzel: WNV serologic survey in Queens revealed that 2.6% of the population had been 
exposed although few showed any symptoms. This is similar to LAC in that only a small 
percentage of infected people show symptoms 
Roger Moon: I would like MDH to do some survey of sera for arbovirus to get prevalence of 
antibodies. Are tests sufficiently sensitive and specific? 
Susan Palchick: In either New York City or New York State was WNV declared a public health 
emergency? 
Dave Neitzel: I am not sure if the WNV situation was technically declared that. 
Susan Palchick: What would it take for MDH commissioner to declare a public health 
emergency? 
Roger Moon: Human cases have occurred before horse cases ofWNV. 

Overview: Tick Surveillance Program 
Janet Jarnefeld, MMCD Technical Services tick specialist, gave a recap of 200 I activity in the 
District's tick surveillance program. No results were yet available from 200 I ( data are still being 
analyzed), but data from 2000 suggest a correlation between high tick numbers and higher than 
average human cases numbers. The El Nifio effect could carry over to 2001 and might again 
mean higher numbers of ticks. 

The District will continue to survey the North Oaks area in cooperation with the University of 
Minnesota. In 200 I, there appeared to be Human Granulocytic Ehrlichiosis (HGE) in a sample 
collected in North Oaks, but there were flaws in the lab results. Repeat tests found no HGE. 

In 2002 MMCD is planning a drag cloth study that was delayed from 200 I. The distribution study 
will also be continued in 2002. 

Janet explained that most funding for collaborative tick research comes from sources other than 
MMCD. 

Questions and Comments 
Roger Moon: To clarify (funding for tick research). UM gets NIH money. 
Bob Sherman: Should a serious Lyme outbreak occur, what could be done? 
Janet Jarnefeld: The most successful control is public education, other controls tried in other 
areas do not appear to be cost effective or environmentally sound. We try to give advice to 
homeowners if needed. 
Dave Neitzel: CDC is doing a cooperative project with Northeastern states looking at control 
options in several communities and is trying to develop regional control options. 
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Mosquito Surveillance 
Sandy Brogren, MMCD entomologist, gave an overview of the 2001 mosquito season. It was a 
lopsided season with the wettest spring in history including much snow melt. The latter half was 
very dry. Overall precipitation was well below the average for a total year. Surveillance includes 
up to 145 weekly home collections (sweep, CO2). MMCD added new CO2 traps. The most 
abundant pest was Aedes vexans followed by Coquillettidia perturbans. We expect lower Cq. 
perturbans in 2002 because of dry fall in 2001. Because of the extremely wet early season 
conditions, higher than usual numbers of spring species were caught in 2001. The first collection 
(May 14) was the high for season. 

Questions and Comments 
Roger Moon: Add a line [from May 14 to May 28] so you can see the point on graph (refers to 
unclear graph in mailer in which peak mosquito counts on May 14 were not connected to a point 
for May 21 because weather caused a cancellation of trapping on May 21.) 
Sandy: Mosquito populations dropped after that [May 14]. One trap in North Oaks captured an 
all time high of 22,000 adult mosquitoes. The final report will have more details from other traps. 
The first larval collection of Cs. melanura was a big deal. 
Danny Tanner: How do you count [large mosquito catches]? Subsample? 
Sandy Brogren: Yes. 
Gary Montz: Is the new CO2 trap design still comparable with previous years? 
Sandy Brogren: MMCD did a comparative study of the new and old CO2 traps and found no 
difference. The new traps are more standardized and easier to handle. 
Larry Gillette: Every year I look at averages and they all look the same, but every year is really 
totally different. I have difficulty relating averages to what really happened. Is there some way 
to present the information that better depicts what was going on in the year, some way to convey 
more about the magnitude of the job that you had to face last year? It was huge. 
Susan Palchick: Maybe show cumulative trap catch through the season. 
Larry Gillette: Weekly counts show big difference between years; averages makes last year and 
this year look identical. 
Stephen Manweiler: Getting everything into a figure while keeping it simple enough to easily 
understand is quite difficult. We did try sequential [weekly] maps last year. 
Roger Moon: What's the point of summarizing surveillance? What is TAB looking for? 
Stephen Manweiler: Is TAB asking how mosquito numbers line up with control operations? 
Roger Moon: You are not reporting control on weekly scale. 
Larry Gillette: I try to hold you accountable as to why you use more adulticide one year versus 
another. I am pleased to see that adulticide acreage did not go up that much even given large 
numbers of mosquitoes. 
Roger Moon: Do not use cumulative, by week maybe. Does surveillance show there were a lot 
of mosquitoes and you responded in a timely manner? 
Bob Sherman: We have tried various displays before and have to recognize that some 
presentations are going to be hard to do. 
Roger Moon: A more useful measure would be the percentage of collectors that had an above 
threshold count on a given night. Public becomes annoyed at over two mosquitoes in five 
minutes while this ( the graph of weekly mosquito trap catches) reports mosquitoes per trap night. 
I cannot tell how to equate the two. 
Susan Palchick: You are willing to propose that given emerging diseases? 
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Roger Moon: MMCD should be measuring effectiveness, what the public experiences. 
Diann Crane: Mosquito abundance maps are made with categories based on tolerance levels. 
Roger Moon: Add that to information given to TAB, not map, but proportion of sites above 
threshold. 
Larry Gillette: When you get complaints from public, do you note or try to do something? Two 
years ago I had a big mosquito problem and found out I was outside control area. This past year 
I didn't have much of a problem. If you get requests for additional treatment, do you tell them 
about rainfall, local problems, or how do you respond? 
Stephen Manweiler: The front desk collects caller information (name, address, phone number, 
etc.) and routes the call to field. Field staff let people know what they can do for them based on 
where they are. 
Larry Gillette: A key issue is how the public perceives your response. It is important to let them 
know why they see a problem at a particular time. 

Mosquito Control 
Stephen Manweiler, MMCD Technical Services Coordinator, outlined the District's mosquito 
control season. Overall, acreage treated with larvicides and adulticides was up slightly in 2001. 
There was a large brood in April (much earlier than usual) because of high water levels and early 
warm temperatures. MMCD had very little time to react early in the season when it is short­
handed. We will review time line of preparedness for 2002. There was a high amount of larval 
and adult control early in the season but less later. 

An agreement was reached with the MnDNR in May, 2001 to survey and treat portions of Fort 
Snelling State Park. Stephen Manweiler noted that, from the District's perspective, the 
agreement worked well in helping to coordinate surveillance and control. Sam piing helped 
determine larval breeding patterns that will be useful in the future. 
Gary Montz said that there are some areas [in Ft. Snelling] not open for treatment and other areas 
where some treatments can be made, dependant upon sampling that is different from routine in 
District. He had not heard from park personnel. 

Stephen also reported on continued interest in the Icy Pearl formulation of Bti. While there are 
problems disbursing the frozen pellets (under-slung buckets are not legal in Minnesota) the 
District is continuing to work on ways to test the product. 

Questions and Comments 
Gary Montz: I would like MMCD to take out statements from mailer (p. 11) about significance 
of adult mosquitoes in Ft. Snelling until we examine the data in the report recently submitted to 
MnDNR by MMCD. 

Susan Palchick left the TAB meeting at this point. 

GPS Unit Testing 
Chris Stevens and Nancy Read gave a recap of District efforts to incorporate Global Positioning 
System (GPS) technology into surveillance and control operations. The District is looking for 
inexpensive, easy-to-use units that would assist applicators in recording adulticide application 
location information. Tests in 2001 showed that GPS units purchased with new cold fog 
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equipment met accuracy requirements. The inexpensive handheld units were not reliable enough 
in heavy tree cover for recording ATV treatments, but were adequate for work such as recording 
sampling and could be used to record treatments in open areas. Additional tests of other units 
are planned for 2002. The District expects to work closely with the Department of Agriculture 
on how location data recorded by GPS can be used in treatment records. 

Questions and Comments 
Terry Schreiner: USFW uses Trimble GPS, has PDOP, works well. 

Adulticide non-target issues 
Nancy Read, MM:CD Technical Leader, discussed a study of purple loosestrife beetle release 
success in relation to District adulticide sites, done by MMCD staff in cooperation with UM and 
MnDNR staff. Results suggested there were some sites where adult mosquito treatments might 
have reduced the success and spread of beetle populations, but most of these had some beetles 
surviving. On the other hand, many locations with poor beetle success were not close to adult 
mosquito treatments. Communication between MMCD and MnDNR staff coordinating releases 
has improved, resulting in fewer potential problems with releases near treatments. 

Questions and Comments 
Roger Moon: Try setting up beetles at distances from treatment for tests in 2002. 
Terry Schreiner: USFW refuge has many release sites that could be used for control sites for 
companson. 

Stephen Manweiler reported two recommendations that were the outcome of a meeting with 
Roger Moon and Karen Oberhauser (16 April 2001) on possible directions to take regarding 
additional non-target studies. They were (1) to identify insects of public concern (butterflies, 
fireflies, moths) and insects that might indicate food chain effects and (2) to compare results 
published in the literature in terms of standard dosages. Stephen presented a sample of 
published lab and field studies and calculated dosage in standard units for comparison. Some 
of these showed mortality at a dose similar to what MMCD uses whereas others detected 
mortality only at doses higher than those used by MMCD. Stephen asked if TAB found this 
review useful, if TAB recommended a more exhaustive review and for feedback from TAB on 
what additional adulticide non-target research MMCD should conduct. 

Questions and Comments 
Gary Montz: A review including comparative dosages is helpful. 
Bob Sherman: A standardized way of describing dose is helpful. It is not as good as actually 
testing against the same dose, but allows you to use work done. 
Danny Tanner: I have never seen mg/cm2

, usually mg/L. Normally with water you can 
estimate dose in water. It is tough with a surface to figure out what actually reaches 
orgamsms. 
Bob Sherman: It has been suggested that you put caged organisms out, but before you go 
through that effort the literature review helps to know what has been done. I would like to 
see some experimental work done. 
Danny Tanner: We have an extensive database that would help identify sensitive organisms 
you could use. 
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Bob Sherman: Looking at insects of concern such as butterflies, ladybirds, and bees would 
be helpful. 
Geir Friisoe: Although dose is important, formulation and time of application makes a big 
difference, especially for bees. 
Larry Gillette: Do other parts of country use permethrin as an aerial application? I am most 
concerned about UL V resmethrin; not as concerned about permethrin because it stays put. 
Roger Moon: I agree, cold fogging is of greater concern. More acres are treated. Also the 
public is more concerned about cold fogging. 
Larry Gillette: When studies are done on mortality, is that related to life history of insect, 
( e.g. univoltine, multivoltine) and how fast can population recover? How do you relate that to 
long term effects? 

Terry Schreiner left the TAB meeting at this time (3:20PM). 

Black Fly Program 
Stephen Manweiler gave a brief overview of the District's black fly control program, noting 
that the amount of control material used was at or below average. 2001 had extensive 
flooding early in the year. MMCD made few applications in small streams this year because 
few reached threshold. Small streams were very swollen, so when treatments were made, 
more material was required. Large river applications were similar to but lower than some 
previous years. 
The control product (Aquabac liquid Bti) was switched when material failed. MMCD returned 
to a material (Vectobac liquid Bti) successfully used in other years. 
Adult monitoring was similar to previous years. 
Non-target monitoring samples have been collected and are being processed. 
Research: MMCD is developing a protocol to evaluate black fly annoyance. We could not 
test this protocol because mosquito numbers were too high in 2001. We will try again in 2002. 

Gary Montz left the TAB meeting at this time. It was 3 :30PM, the scheduled adjourn time for 
the meeting. 

TAB Discussion of Public Comments 
As recommended by TAB in January 2001, MMCD solicited comments about its operations 
from seven environmentalist groups. MMCD received comments on its 2000 Operational 
Review from three environmental groups: Ducks Unlimited, Isaac Walton, and Sierra Club. 
Comments from the first two were distributed to TAB members by MMCD. The Sierra Club 
forwarded its comments directly to TAB members. 
Roger Moon: What TAB members received in mailing from MMCD is what environmental 
groups should have received. Environmental groups should receive drafts, clearly marked as 
such, at the same time as TAB members, and should be able to comment prior to TAB. 
Bob Sherman: Sierra Club comments were most critical and asked for extensive 
documentation. I think asking MMCD to do that is a bit much. Seems hypercritical. 
However, MMCD could give them more information on background materials that are 
available. 
Geir Friisoe: Another common thread was questioning whether the disease threat is being 
overstated, namely "is cure worse than disease?" 
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Dave Neitzel: There is a fine line regarding what should be done. The "sky is not falling" 
( total case numbers are typically low), but arboviral encephalitis can be very serious or life 
threatening. These diseases are preventable, and there is much that the public can do to 
reduce the risks (personal protection, container removal, etc .. ). However, it is good to have 
trained mosquito control staff to identify potential problem areas, and provide more timely and 
effective vector control.. 
Bob Sherman: During the swine flu epidemic, thousands were given shots and no epidemic 
occurred. The shots might have stopped epidemic but one cannot tell. If such programs are 
successful, they are criticized as unnecessary. 
Danny Tanner: If people died from WNV, could families sue for not treating? 
Joe Sanzone: Yes, this is currently happening. 
Roger Moon: It may be better to try to prevent disease occurrence. 
Bob Sherman: Although notification is important, MMCD cannot knock on every door. 
Roger Moon: One of the letters sounded like the critic was unaware of what is currently 
being done for notification. 
Jim Stark: We have web site, daily information line for adult mosquito control, also notify list 
of people who are called, advertisement at beginning of year, media releases informing people 
of what we are doing. 
Bob Sherman: A proper response to the Sierra Club letter is probably to explain some of 
these things questioned in the letter. Some of the questions are too ambiguous to worry about. 
Roger Moon: We asked for comment as a Board. We should thank them for giving their 
input but we do not have to respond as a Board point by point. District could do response. 
Dave Neitzel: Should letters be included in annual report? 
Roger Moon: That is up to the district. Is other correspondence included? 
Stephen Manweiler: We included the Legislative Auditor's comments. 
Roger Moon: I was not looking at setting up a paper battle for TAB to referee. I just wanted 
to get the views on the table. 
Bob Sherman: I suggest that criticisms of operations be used by MMCD internally to check 
to see if there are things that can be done easily. Examine the criticisms relative to ongoing 
operations and make improvements made where feasible. 

David Neitzel led a discussion of TAB recommendations that included all remaining TAB 
members (Roger Moon, Larry Gillette, Bob Sherman, Danny Tanner and Geir Friisoe). 

Resolutions 
Motion: To commend the district for its efforts to get objective measures of impacts and ways 
to improve programs. Made by Roger Moon, second by Bob Sherman. 
Approved without dissent. 

Motion: That the District explore the historical record and consider what efforts are needed to 
reactivate the Minnesota Arbovirus Surveillance Committee. Made by Roger Moon, second 
by Bob Sherman. 
Note: The intention is to coordinate with MDH and other agencies such as UM, MDA, 
USFW, State Climatologist, US Army. 
Approved without dissent. 
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Motion: To commend the MMCD for acting professionally and responsibly and trying to 
adapt its program appropriately to changing conditions. Made by Bob Sherman, second by 
Roger Moon. 
Approved without dissent. 

Motion: To recommend that MMCD continue its review of the literature on adulticide non­
target effects. Made by Larry Gillette, second by Roger Moon. 
Approved without dissent. 

Motion: To urge the :Ml\1CD to choose at least one important non-target species and pursue 
field studies in 2002 to evaluate potential effects of its resmethrin applications. Made by 
Roger Moon, second by Bob Sherman 
Note: TAB would like to see results of a field study on an insect of some sort by this time 
next year. 
Approved without dissent. 

Motion: To recommend that MMCD continue to try to refine how it presents data on 
mosquito surveillance and control to make it easier to compare among years and within a 
season. 
Made by Larry Gillette, second by Roger Moon 
Approved without dissent. 

Next (2003) TAB Chair MDA (year after that will be UM) 

The meeting was adjourned at 4:30 p.m. by Dave Neitzel, TAB Chair. 
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Stephen Manweiler 

From: 
To: 
Cc: 
Sent: 

Tom Landwehr <tlandwehr@ducks.org> 
<mmcd_sam@visi.com> 
<david.neitzel@health.state.mn.us>; <kendu@ll.net> 
Thursday, November 29, 2001 11 :49 AM 

Subject: Request for comments, mosquito & black fly control 

Dear Mr. Manweiler: 
Thank you for the opportunity to comment on the proposed :MM:CD control program. We have not 
reviewed the 2001 program summary, but offer the following general comments. Ducks Unlimited is 
comprised of 50,000 members in Minnesota, all of whom have an interest in the health of our wetland 
resources. A critical component of that is the invertebrate community. While all of us in the metro 
area recognize the value in pest control, we would be concerned about the indirect impact of control 
efforts on non-target species such as waterfowl. As you know, invertebrates are a key component of 
the diet of breeding hens and young ducklings. Control programs that reduce this food source or 
cause secondary effects in waterfowl would be of high concern to DU and its members. In any event, 
we would encourage that any control be directed as specifically as possible at problem sites, and not as 
a blanket effort, to reduce the likelihood of unintended results. Thank you very much for the 
opportunity to comment, and we'll reserve the right to comment further if additional concerns become 
evident. 

Tom Landwehr 
IA/MN State Conservation Director 
Ducks Unlimited, Inc. 
5824 Churchill St. 
Shoreview, :MN 55126 
Phone: 651-283-3838 
Fax: 651-490-1724 
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MINNESOTA DIVISION 

December 10, 2001 
Mr. Davj.d Neitzel. 
Minnesota Department of Health 
717 SE Delaware St. 
Minneapolis, MN 55440 

Dear Mre Neitzel as Ch.air and Members of the MMCD TAB; 

Thank you for soliciting comments from a number of 
the conservation groups in the metro area regarding the 
annual operations review 0£ the MMCD. 

Fi.rst, t:lle. Bxecutive Summary spends most of tlie tea: 
discussing several health -rel11'ted issues, purple 1oosestrife, 
and black fl~es with very little comment on the major 
operation of the MMCD - nuisance mosquito work. We wonder 
what the relationship is with the Dept. of Health and County 
liealth agencies and the MMCD? The first Chapter is about 
vector born diseases, again placing prominence to a small 
part of the operations. What does the MN Dept. of Health 
have as ~·protocol on each of the diseases mentioned in 
Chapter One.and how does a statet11ride approach differ from the 
metro .. ~PP.lioach? We commend the District on its inost recent 
eclucat . .t:c>.nal efforts, which rely on removing the sources of 
possil>ie .infestations, but again wonder at the proportion of 
time and text spent on this versus nuisance control. 

Regarding the West Nile v~rus, is it any worse or 
unusual in.comparison to the endemic encephalitis? Many 
peopl_~: fe~.l that the actions of some east coast go'V'e.rnments 
to dO.'Qroad·adult.icide applications was more a sop to 
pol~ticai pressures and less a meaningful tool and that the 
spraying could have harmed the natural ecosystem in a long 
term way. We hope that none of the disease tracking parts of 
the operations are used in a scare tactic meant to garner 
support for the other operations of the District. 

Who funds the collaborations that are iisted for several 
of the insect vector programs? Do District property taxes 
pay for basic research? Are there students who work with the 
MMCD for their training? Have there been reports to the 
legislative cmtes. on the research aspect of the programs? 
To the County Commissioners? I remember testimony 
in which MMCD empioyees have stated that the District is NOT 
a research program, that it is ONLY an operational _agency. 
Has that changed? 

Again the surveillance data seems to confirm that the 
amount of rainfall is the predictor of mosquito numbers. 
What plans does the District have to deal with the dry year 
when control methods·are not needed? In personnel? In amount 
of chemicals used? 

1111111111 

iiM 
U.1111111 

• All of the surveill.ance information is interesting and 

555 Park St. Suite140 • St. Paul, MN 55103-2110 • Voice/Fax: ~651) 221-0215 
email: mn-akes@mtn.org • Website: www.mtn.org/-mn-1kes/ 
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valid if it really does determine the use of chemicals. 
If there is not a tie to the amount of chemicals especially 
when people call to request adult spraying, then the work 
done in checking numl:>ers is meaningless. 

Chapter 3, which should be Chapter 1, discusses the main 
work of the District in fewer pages than even blaekfly 
control. We would like to see more information on the larval 
control. Perhaps a history of the District policy, 
comparisons with other Districts, and most important of all 
we need to see how the NRRI study for the SEIS on the effects 
of larval control has caused the District to modify its 
applications. That study was peer reviewed and was credible. 
Until another study with those guaiities is published how can 
the District ignore the impacts on nontargets in wetlands 
that were discovered? Or~ is the District making decisions 
knowing that nontargets are also impacted? 

What happens to the briquets that are put down for the 
cattail mosquitoes when a dry spring produces few mosquitoes? 
Is there a residual effect? 

In the text on BTi granul.e treatment, it is mentioned 
that enough supplies will be kept for disease control. What 
kind of disease control would require that appiication? 

We commend the District for using the phone line and the 
Website for info on adult treatments. Have you ever done a 
survey of the sites that you treat by location and date? 
It seems as though several. of the sites are the same 
throughout the summer. And they seem to be the same sites 
year to year. 

Can the MMCD share with the TAB which areas of the metro 
are off limits for treatment? WM.ch jurisidctions have 
poiicies on chemical usage? Does the District comply with 
state law on notification of chemica1 treatments on school 
properties? This probably should apply to summer recreation 
programs where chi.ldren are present. The federal proposed 
legi.slation simi1ar to this state law lists a couple of 
pyrethroid~ and piperony1 butoxide as chemical.s of concern. 

On page 33, a statement is made about the use of aeria1 
adulticiding for disease outbreaks. This is a policy that 
should be in discussion by the public, legislators, county 
commissioners, health professionals, and biologists at all 
levels~ It iS alarming to th.ink that the District feels that 
a drastic approach like th.is would be contempiated 
without ful.l public input and discussions of efficacy and 
harmful effects. 
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On page 42 a reference is made to surveying parks to 
determine the insect base as a comparison for adulticide 
work. We would suggest that the effects on other insects 
may be more pronounced in neighborhoods where a lot of people 
are gardening for wildlife and butterflies. Why are your 
studies of nontarget work centered on night flying insects 
only? The residual effect of dawn applications can hit many 
more daytime insects. And even the nighttime app1ications 
can find the resting spots for insects. 

On pages 49-50 the MMCD discusses studying the poss.ibie 
harmful. effects of adulticiding on the purple loosestrife 
beetles. OUr question is this - why were there ANY adult 
treatments that ciose to wetlands~ Are you concerned about 
other wetland species? 

In the reference to the Wr~ght County stuay site on page 
SO, two years were noted, 1997-98. If any more studies are 
published they should in1ude the data from the entire study 
du.ration (1991-1999) and be peer reviewed. Thank you for 
doing the deformed frog study. We look forward to reading it 
in detail. 

~inally, concerning the labels of the adulticide sprays, 
we are still very alarmed that the MMCD has the ability to 
use these sprays without fully ~nforming a neighborhood or 
school. There a.re precautions about covering pet watering 
bowls, closing windows,etc. that are serious concerns to many 
people, according to your own survey. IN FACT, during the 
West Nile scar~ in New York, the communities that chose to 
use sprays did so with a wide dissemination of information to 
the public so that they coul.d take precautions. Look at the 
info provided by the New York Dept of Health to all citizens. 
We a.lso believe that people should have the right to have no 
treatment on their property without FIRST getting perm~ssion 
of the owner on record with the MMCO- This includes any 
larval control as well. 

Comments on the TAB comments: 
page 80 - aoger Moon Similar comment on butterfly gardens 
page81 - Keep looking at wetland loosestrife sites re beetles 
page 82 - Similar comments on schooi notif~cation issues -
What has happened? 
page 83 - Yes, we have .been on MANY DNR citi.zens groups 
The Minnesota Environmental Partnership has over 70 groups 
and is a way to disseminate material to many citizens 
We hope that the timing of this request for comments is 
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sufficient for groups to comment. 

NOTE: 
It would be advantageous for the environmental and 

citizen groups to also see the financials. The TAB report 
does not tell the whole tal.e reiative to the monies spent on 
various parts of the MMCD program. Most environuien.tal and 
and nonprofit groups want to see how tax payer money is spent 
re1ative to priorities. That is how they work at the 
legislature and ui the county board rooms. Then the 
effectiveness of the results can truly be known. 

Also, have various groups that deal with the outdoors, 
like the Wood Duck Society or Ducks Unlimited been contacted 
to comment? Have the various ~1uebird or butterfly garden 
groups, garden groups, or bee keepers? There are even groups 
now who watch and appreciate dragonflies. 

Thanks for the opportunity to comment. 
-lively TAB discussion and share all of the 
the governing County Commissioners 

~~~~ 
Charlotte Brooker, National Director, Chair, 
Writing for the Minnesota Division, IWLA 

c_c_ Gary Montz/ Kathleen Wallace MNDNR 
Rep. Mindy Greiling 
Sen. Jane Krentz 

Please have a 
thoughts with 

National Board 

Don Arnosti, Minnesota Environmental Partnership (MEP) 
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1313 ·sTH StftEET S.E. #324-B 

MINNEAPOLIS, MN 55414 

(611) 379-3653 

TO: MEMBERS OFTiiETECHNICALADVISORYBO.AfWOFmE· 
METROPOLITAN MOSAUITO CONTROL DISTRICT 

SIERRA CLUB COMMENTS ON 2000 OPERATIONAL REVIEW 
January 15, 2002 

l. • Untimely review. We are unsure why we have been ukod 11' cornmeot oa the 2000 
Operational~. which is now two ycms ~ Wbcl'c is me review of 2001 opttarlons? • 
~g on o~ from 2 yem ago does DOl seem to be very.~ The TAB and 
ot&ei" 00:i,mpeflWll'S should have the opOOimnity m cgrmnent on the iTfiMiareiy prpceding ygr and 
the program for the uncomine zawo • • 

2. Questions about effectiveness. The 1999 Program Evaluation by the Lc~ve Auditor 
made ~vmal recommendations wi.th respect to evaluating effectiveness of adult mosquito control: 

'
4Thc Djs'trict should assign a high priority to measuring the cffccciv~ness of adult cbntro.l 

r:naurials in scientifi~y designed and supervised field studies in 1999 and use the results of~ 
studies to evaluate the role of adult i:nosquiro t=ltments in irs qverall mosquito control program." 
(page93) • • 

Have these scientific studies been conducted and has the District evaluated the role adult 
mosquito treatments should play in us·overall mosquito control program? 

The Auditot was critical of using pre- and post-treatment dam as a mcasUIC of effccti.vcne.ss . 
.. Comparison of the pre- and post-treatment adult mosquito counts shows a 90 percent reduc.p.on in 
the number· of adult mosquitoes following treatment. However, these .dam. were not collected as pan 
of a designed, supemsed rcscareh study. One of our concerns with the 1998 pre- and post­
n-earment data is that the majority of courus used the "slap test" sampling method, a subjective 
method of obcaining adult mosquito counts ... Othel" concerns with using che 1998 pre- and post­
treatment data as a measure of effectiveness include that apparently there were no written 
procedures on how to select a treatment to sample or the timing and location of the post-treatment 
collections and technical service staff did not supervise the collection pro0CSS." (page 93) 

The Auditt>r went 0'1 to say that "Based on Disrrict-sponsored smdies, the cffr.ctivcness of 
resmethrin and permethrin in killing adult' mosquitoes docs not co~are favorably with the 
effectiveness achieved with some laval insecticides. While pe.n;ncrfuin appcm tQ kill mosquitoes 
for up to five days, the effectiveness of resmethrin at controlling xposquitoes following imme.d.iate 
exposure has been c~ed into. question by the Disuiet's own research." (page 93) 

As suggested by the}uifilarive Auditor ·scientific field snvUes should be done tQ rora:sure 
the effectiveness of adulr IDQSQuiro control treatments., The results of these studies should be used 
to evaluate the role of adult mosquito ttr-atmenrs in the overall mosg¢to con[[Ql program. 

3. Need for non-target monitoring. In it's 1999 repcxt. the Legislative Auditor scared tha1 die 
District .. has not conductr.d any research ·on the effects of resmethrin and permcthrin on other 

,/ 

insects not targeted for_control, such~~" (page 93)' • • 

Ir is ow- undastanding ~r the District rccemly bas cooducred. some studies that it corisidccs f .:,-­
"Adulticide Non-~get ~h." (page 44 of 2000 report) However. in our view, those srudies 
are· needlessly cumbeaome and their ICSults ill-defined. The 2000 repon saues that 1'he number .. • 
of non-target in.seas caught in adjacent UV-traps did not dccn:ase aft.er adulticide application's the 
way mosquitoes decreased which suggests that non -targm wrze not affi;ctm,.the way mosauicoes 
~,.. {page 44, emphasis added) . ~~D 

1 
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In our opini~ a better. more direct way to test the impact of mosquito tream:IC'llts 011 non­
targets would be ro place butterflies/moths and~ bees and other bc-,neficia1 ruxi..w:gets in an area 
being treated for mosquito conaol and see what happens to them. {At the wt TC"J;bnical Advisory 
Board meeting. one of the members suggested this type of study as well.) We think this is 
especially important because of the massive monarch butterfly kill in the summer of 2000 in 
Gaylo~ Minnesota. Many thousands of monarch butt.er.flies wae killed after that ciiy hired a 
contraetor to spray a synthetic pyrethroid insecticide for aduh mosquito control. The District al9o 
uses synthetic pyrcthroids for adult mosquito control. so there is certainly a possibility that its adult 
spraying program is harming butterflies and other beneficial non-targccs. 

Studie,1 on non-target impacJS should be re-designed and supervised PY indsrndent 
scientists. At the very least, rhey should be peer teyiewed if done by District personnel. 

4. Need for belier notificarion. According ID the Disttict"s 2000 report only 7% of respondents to 
a survey reported seeing the ad in dJ.cir local newspaper informing them that mosquito spraying 
c.ou.ld occur in their community during the summer. '(page S2) The Legislative Auditor also 
smveycd 248 people, and "only 9 ~t tt:Sponded tbar they were awan: of the District's 
telephone infonnation line and web sire informing people about adult mosquito applications." 
(page 113) 

In response to the West Ntle virus on the East Coast, Suffolk County, New Ymk, adopted a law 
creating notification proce.dures for alerting the public about mosqui10 pesticide spraying. (See 
enclosure) Those procedures included a web site, e-mail, automated fax and a telephone mosquito 
hotline to alert legislators, appropriate agencies. and residents of affected communities. There is no 
such notification when pesticides are routinely sprayed for nuisance conrrol within the District. 

The New York Saue Health Department developed recommendations for citii.ens' potential 
exposure to pesticide spraying for West N"'ile mosquitDCS. The insecticides used in the New Yark 
area were synthetic pyrethroids, which are also used by the District 

Some of the recommendations were: 

a. If possible. remain inside whenever spraying mm place. 
b. Keep children inside during spraying and for about one hour after spraying. 
c. aose windows and doors and tum off ak cooditioning. 
d. Rinse homegrown fruits and vege13.blcs thoroughly with water before cooking or eating. 
e. · Cover outdoor tables and play cquipmr.nt or wash with soap and water after they have been 
sprayed. 
f. Bring petS inside and cover omamcntal fish ponds to avoid ditt.ct exposure. 

• (see enclosure far other recommendations) 

Toe Minnesota. State Health Department, in a leuer to the District, said that uBrief :inhalation 
exposure to the pesticides should not pose a health risk. Nevertheless, children should be prevented 
from having prolonged inhalation exposure to the pesticides Clilldren should not be permittr:d to 
follow the pesticide applicatorS as they work or to play in the. sprayed areas. .. Because some of the 
spraying will be in public areas. these areas should be clearly posted at all eno:ances wiitl signs that 
info.an potential. users that they have been sprayed and mat children and sensilivc individuals should 
not use this facility until a dare and time certain.. .. Without this information many people may 
unw~ngly subject themselves and/or their children to exposure.•• (Letter datEd May 7 1 19'J8) 

Given these re(:(-••c1cndations. and the fact lhat very few ciazcns ar:e aware of when the spraying 
occurs, the District should do a more oomplete job of public notificatioo. The District's practice of 
publishing one newspaper ad in local newspapers and DOti.fyi.ng public officials onc:c in the early 
summer about possible treaanent for adult mosquitoes is clearly iosufficient The Legislative 
Auditor cited three states that mab: rdephone calls to people who request to be notified about 
mosquito control-Delaware\ Marylmi and Conncctirut 'The ~\ldi~ ~ ft,\)!'IQ that m 
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the 40 cities in Minnesota that spray for mosquiroes, about half use local newspaper and/or 13.dio 
announcements to provide notice of ueaanent, about one-thud use local cable television end one­
fourth post notices and/or make tclcphone calls ro provide citizens widJ. notice of treaanent. 

The Disaict's s IQ± million budger should allow it to do a more compxrllensive job of notification. 
In addition, priotto adulriciding in any given year, the District should out in writing its procedures 
for notification and $pbmic them ro the Minoesma PeJsmnmr of Health for; review and comment to 
ensure that the pmcgiure,s acftwa.tely prorect human health and sensitive individu.als 

5. Lack of financial information. The District should include financial in.formation in its annual 
operational reviews so that cxpendirures can be evaluated in rerms of how they related to delivezy of 
the programs_ 

. . 
6. Attempting to alarm the public by overemphasizing cootrol in th~ media. The 
Legislative Auditor noted that lhe Dismct .. might have contributed ro feelings of misr:rust by 
making claims th.at are hard ro support, such as the assation that rcqDCSIS for no treatment impair 
its ability to protect public health and pxcvem LaCrosse encephalitis. While we have observed. that 
MMO) provides valuable dise3lC pIC"Vention savices, we have also observed that most of the 
District's adult mosquito treatments are diiccted at nuisance mosquitoes ... We think MMCD 
should malce more of an effort to present balanced, accurate information to the public. n The 
auditor also found that disease prevention accounted for- '<fewer than 3 percent of the District1 s 
adult mosquito treatments ... 

At its August board meeting, there was substantial discussion about how the outbreak of West Nile 
virus could be used to bolster the image of the District and the need for its operations. 
Commissioner Opat suggested that "West Ni~~ is a hook now---evayone knows about it. Now we 
can convince people we really do something. LaCrosse doesn't grab people like West Nile does." 
Commissioner Steele said that the executive committee 0 has extensively discussed this and the 
need to use it with legislators." Mr. Sanzone indicated that he met with the District's lobbyist "to 
see how the issue can be brought to lhe legislature." 

The District also acrcmps to use dog hcmworm as a way to justify its programs. It circulates a 
brochure about dog heanworm which states: "The Mcaupolitan Mosquit0 Control Disnict 
(MMCD) conrrols mosquitoCS that transmit dog hcanwonns in the metro area, then:by reducing 
you dog's risk." There is no evidence that the Distria' s activities miuce the race of hcanworm, 
and it is irresponsible to suggest such a thing. If anything. this type of rhetoric could discourage 
pet owners from giving their dogs heartwonn mrdication, which is the only real way to prevent 
hcartwOlm. 

The District should mure that ir does nOJ overstate ®,ease threats from LaCms.51c en~alitis and 
West Nile virus ro the public, and should £MS<i 2lairm that ii, program,$ decrease b<;artworm risk, 
As noted by an opponent of spraying in New Yen City. ''2600 people died of the flu in this city 
last year, compared wich only seven deaths from West N"tle virus, yet Mayor Giuliani did not order 
a mass program of flu shots for every New Yorker." (Sec enclosme) 

I have also included in this pack.et an excellent article from Audubon's September/October 2001 
issue about mosquito control, as well as an article from the Sm Tribwic indicating that a number of 
insect repellents tested by scicntislS "managed w ward off bugs completely ... This suggests 
personal repellants would be an effecrive way ro reduce mosquito annoyance. 

Thank you for considering these comments to the District11s 2000 Opaational Review. 

Sincctdy, 

Judy Bel lairs for Sierra Club North Star Cha.prer 
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