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m RISK MANAGEMENT CASE STUDY m

Vector species present for
WEE, SLE, WNV, Dengue, Yellow Fever, Zika and
Chikungunya

CULEX SPP. Aedes aegypti
The Toxicology of Pesticides Used to N
Control Mosquitoes .

A Case Study of the 2004 West Nile
Virus Epidemic in Maricopa County,
Arizona

By Al Brown

Source: Maricopa County Environmental Services
il POLYTECHNIC CAMPUS Department; and ADHS 2021 sl POLYTECHNIC CAMPUS

ESU Integrated Mosquito Management ESU

6000 Culex sites + Maricopa County uses integrated mosquito
management to control mosquitoes.

 This includes breeding site elimination, public
education, application of larvicides, active disease
surveillance network and use of adult mosquito
control pesticides only if necessary.

» Maricopa County follows national mosquito control
program guidance from CDC and other national

organizations.
Source: Maricopa County Environmental
Services Department; 2005 A e ¥ 2 3
» POLYTECHNIC CAMPUS POLYTECHNIC CAMPUS
3/31/2004 To 12/2/2004
Disease Severity
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Maricopa County Cases o
3%
WNYV Confirmed Cases: 355 »
WNV Confirmed Encephalitis: 112 %
WMV Confirmed Fevers: 91 o
WNYV Confirmed Meningitis: 117 E
WNYV Confirmed Symptomatic -
Viremic Donors: 22 5 i i i i I
WNYV Confirmed Unknown: 13 0 nnll lo Oa  an
LR IR IR B A BT SR R O BN R I B - I 1 Q
TSSSLLSSS0SS S S SN0 SSS0SNSSSN00 S -
DL B O I T B I ) N N L ®O®O® 1000 seo L
glllingaddaddinitagoiifatidset
PR R i e N R e
<t ¢ " on 0 N N L) o0 0 ;
Based on MCPHD Case Classification Criteria Date of onset p
*If onset missing, by date of diagnosis, date of lab, date of report
> “Includes Asymptomatic Viremicdonors
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June 25, 2004

FIRST HUMAN DEATH FROM WEST NILE VIRUS

County Supervisors Pledge $ 1 Million to “Fight the Bite”

(Phoenix) — Maricopa County Supervisors' Chairman Andy Kunasek late this aftemoon asked that §1
million dollars be taken from the County Reserve Fund to be used in the fight against the West Nile Virus,

The money will be used by the Maricopa County Department of Environmental Services to beef up
fogging operations to kill mosquitoes.

United States House of Representatives

J.D. Hayworth

Listening to Arizona’s Fifth District

~ For immediate release: July 30, 2004

CONTACT:  Press Secretary Larry VanHoose (202) 2252190

Hayworth: Federal Funds Set Aside

For West Nile Emergencies
Contacts CDC for help to stem Maricopa outbreak

" POLYTECHNIC CAMPUS

Number of Mosquito Complaints Filed Each Week ﬂl
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[~ Map of Reported West Nile Virus Cases in Humans,
== Phoenix Metro, 2004
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Number of Green Pool Complaints &l

Source: Maricopa County Environmental Services
Department; 2005
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Source: Maricopa County Environmental Services
=

2005 ~ POLYTECHNIC CAMPUS

300

250 239

Source: Maricopa County Environmental Services Department; 2005

Office of the Director
RECEIVED........

Ariz o oy
ona J; 3§ e

Department of
Health Services

Moesp
DRECTORS ggpce:

ARIZONA DEPARTMENT OF HEALTH SERVICES

ADMINISTRATIVE ORDER 2004-01
(Emergency Measures for West Nile virus)

CN.com
COM. 4
SEARCH G mewer Connvecom [ R

e —— HEALTH )

West Nile Virus ¥ & el
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Pools fueling West Nile in Phoenix
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Source: Maricopa County Environmental Services

Department; 2005 i POLYTECHNIC CAMPUS
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The expected infection rate is 1 or 2 per
1000 mosquitoes .

SO

Mo ol Mosquito Sampling in
&y sEmooraLco — Maricopa County in 2004
‘ o « 1,310 total mosquito samples
e -National Re; R
E— pool samples tested positive

Fighting West Nile in the Land of 400,000 Pools ¢ The estimated minimum infection rate was
o MU — 20 to 40 per 1000 mosquitoes
Phoenix swamped with West Nile problems ¢

pools, sprawl &% e j
fuel epidemic Y i * \
s S s

b : ¥ Source: Maricopa County Environmental Services
Department; 2005
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Pesticides Evaluated for Adult Mosquito
Control

» Malathion (organophosphate)

* Resmethrin (synthetic pyrethroid)
* Phenothrin (synthetic pyrethroid)
* Permethrin (synthetic pyrethroid)

Table 4-1. Chemical Identity of Malathion

Characteristic Information Reference
CAS Nomenclature Diethyl[(dimethoxyphosphino  CAS 2001

~thioyl)thioJoutanedioate
Common name Malathion Howard and Neal 1992
Synonym(s) 1,2-Di(ethoxycarbonyl)ethyl  Howard and Neal 1992

0,0-dimethyl

phosphorodithioate
Registered trade name(s) Cekumal Farm Chemicals Handbook

Fyfanon® 2000

Malixol® Howard and Neal 1992

Maltox® Farm Chemicals Handbook

2000
Howard and Neal 1992
Chemical formula CioH1906PS2 Howard and Neal 1992
Chemical structure o
o~
i o
To—p—s ~
o o

~
Butanedioic acid,
[(dimethoxyphosphinothioyl)
thio]-, diethyl ester
(malathion)

Source: Toxicological Profile for Malathion; CDC/ATSDR, Sept

Toxicity Standards and Guidance ESU

* Recommended Exposure Limit (REL) = NIOSH
(National Institute for Safety and Occupational
Health) time weighted average concentration for
up to a 10-hour workday in a 40 — hour work week.

» Reference Concentration (RfC) = An estimate of a
continuous inhalation exposure to the human
population that is likely to be without an
appreciable risk of deleterious non-cancer effects
during a lifetime. RfC is expressed in mg/m3 or
ppm.

5/21/21
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MALATHION

*Malathion inhibits acetylcholinesterase in humans and
insects

*Cholinergic poisoning in humans causes a range of
symptoms from headache, drowsiness, difficulty
breathing, cardiac arrhythmias, confusion, coma,
seizures and paralysis

*Malathion oxidizes in air to a more potent oxon
analogue

Toxicity Guidance ESU

Minimal Risk Level
An MRL is an estimate of the daily human
exposure to a hazardous substance that is likely
to be without appreciable risk of adverse non-
cancer health effects.

ATSDR uses the no observed adverse effect

level/uncertainty factor (NOAEL/UF) approach to
derive MRLs for hazardous substances. They are
set below levels that might cause adverse health
effects in the most sensitive population.

Toxicity Standards and Guidance ESU

» Reference Dose (RfD) = An estimate of the
daily exposure to the human population to a
potential hazard that is likely to be without
deleterious effects over a lifetime. The RfD is
operationally derived from the NOAEL from
human and animal studies. RfDs are not
applicable to cancer effects.




Table 2. Regul. Standards and Guid: Values for Malathi

Standard/Guidance Value Reference

Clean Water Act Maximum Contaminant Level(MCL)/ Maximum NA EPA 2002
Level Goal(MCLG)
Safe Drinking Water Act: 1- and 10-day Health Advisories (Child) 0.2mg/L EPA 2002
Reference Dose (RfD) 0.02 EPA 2002
mg/kg/day”
Safe Drinking Water Act: Drinking Water Equivalent Level (DWEL) 0.7mg/L EPA 2002
Safe Drinking Water Act: Lifetime Health Advisory 0.1mg/L EPA 2002
Occupational Standards: Occupational Safety and Health 15mg/m’ | OSHA 2003
Administration Permissible Exposure Limit (PEL) 8-hour time- (skin)
‘weighted average
National Institute for Occupational Safety and Health/Centers for 10 mg/m’ NIOSH 2003
Disease Control and Prevention (NJOSH/CDC) Recommended (skin)
Exposure Limit (REL)
NIOSH/CDC diately Dangerous to Life or Health 250 mg/m’ NIOSH 2003
ATSDR Oral Mmnimal Risk Level (MRL) Intermediate and Chronic 0.02 ATSDR 2001
mgkg/day

ATSDR Inhalation MRL. Acute 0.2 mg/m’ ATSDR 2001
ATSDR Inhalation MRL. di 0.02mg/m’ | ATSDR 2001
D of T ble Quantity 100 pounds | _DOT 2002
Environmental Protection Agency Reportable Quantity 10 pounds ATSDR 2001
* EPA is reviewing the on in an appl for rereg ‘of malathion and may shortly

‘modify the RED and establish an RfC.

Toxicologic Information about Insecticides Used for Eradicating Mc q
CDC/ATSDR, April 2005 ~ POLYTECHNIC CAMPUS

Synthetic Pyrethroids ESU

« Pyrethroids are synthetic esters derived from the naturally-
occurring pyrethrins

* Pyrethroids are a complex mixture of isomers rather than a
single pure compound

« Synthetic pyrethroids paralyze insects by prolonging the open
phase of the voltage-gated sodium channels when a nerve cell
is excited. Tremors and body weight changes were observed in
lab animals.

* Household use of synthetic pyrethroids can trigger an asthma
attack in humans.

* Undiluted product may cause skin irritation.

_ POLYTECHNIC CAMPUS

Synthetic Pyrethroids: Standards and Guidance JEG3 |

Table 2. Regulatory Standards and Guidance Values for Resmethrin

Standard/Guidance Value Reference
Environmental Protection Agency 0.03 mg/kg/day: IRIS 2003
Reference Dose (RID)

Table 2. Regulatory Standards and Guidance Values for Permethrin

Standard/Guidance Value

World Health Organization (WHO) 20 ug/L WHO 2001
drinking water guideline
Food and Agriculture 0.05 mgkg HSDB 2003
Organization/WHO accepted daily
intake (ADI)
Environmental Protection Agency 0.05 mg/kg/day IRIS 2003
Reference Dose (RfD)

Table 2. Regulatory Standards and Guidance Values for Phenothrin

Standard/Guidance Value Reference
World Health Organization 0-0.07 mg/kg WHO 1990
acceptable daily itake (ADI)

Source: Toxicologic Information about Insecticides Used to

| CDC/ATSDR, April 2005 POLYTECHNIC CAMPUS
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Malathion: Chronic Health Effects &l

There is no evidence that malathion affects
the ability of humans to reproduce. There is
also no conclusive proof that malathion
causes cancer in humans, although some
studies have found increased incidence of
some cancers in people who are regularly
exposed to pesticides, such as farmers and
pesticide applicators. The International
Agency for Research on Cancer (IARC) has
determined that malathion is unclassifiable as
to carcinogenicity to humans.

Source: Toxicological Profile for Malathion; CDC/ATSDR, Septembe
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Table 4-2. Chemical Identity of Selected Pyrethroids®

Characteristic Permethrin Phenothrin Resmethrin
Synonym(sf® (3- (3- [5-Phenylmethyl)-3-
Phenoxyphenyl)methyl3- Phenoxyr nethyl-  furanylimehtyl 2,2-
(2,2-dichloroehenyl)-2,2- 2 2-dimethyl-3-(2- dimethyl-3-(2-methyl-1-
dimethylcyclopropane-  methyl-1-propenyl)- propenyl)cyclopropane-
carboxylate cyclopropanecarboxylate carboxylate
Ratio of isomers (1R, trans)(1R cis):(1S, Mixed isomers 20-30% (1RS)-cis-
trans):(18, cis)=3:2:3:2° isomers
80-70% (1(RS)-rans-
isomers)
Registered trade name(s) Ambush, Assithrin, Sumithrin Synthrin, Chrysron

Cliper, Coopex, Corsair,
Dragnet, Dragon, Kafil,
Eksmin, Perkill, Pounce
Chemical formula CoHaCLOs CaaHzs0s CaoHae0s

Chemical structure =
‘ : - e
aa ° b Loe A ’ J
) @)

Source: Toxicological Profile for Pyrethrins and PyrethroiS' CD!
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Toxicokinetics of Pyrethroids &l

* Pyrethroids are excreted in the urine, feces and
breath

 Pyrethroids are broken down inside the body
into metabolites

* High doses of pyrethroids results in build up in
fatty tissues

» Some pyrethroids may be retained in the skin
and hair for longer periods

Source:Toxicological Profile for Pyrethrins and Synthetic Pyrethroids

September 2003
POLYTECHNIC CAMPUS




Pyrethroid Chronic Health Effects ESU

» There is no evidence that pyrethroids cause
birth defects in humans
* There is evidence from animal studies that

pyrethroids might be capable of causing cancer
in people. But the evidence comes from animals

that ate very large amounts of pyrethroids for a
lifetime.

» Pyrethrins are classified as “likely to be a human
carcinogen by the oral route” *

» Possible endocrine disrupter at high doses

* Cancer Assessment Review Committee

Pesticide Comparisons Page 1 ESU
Pesticide |LD50 Toxicity Non-Target |Persistence
(oral) Species (half life)
Malathion |1522-1945 |Low Aquatic 1-8 days (UV
ma/kg |nver‘tebrates, resistant)
fish, insects
Resmethrin | 1244-4240 | Low Aquatic 12 days
ma/kg invertebrates,
fish, insects
Phenothrin | >5000 Very Low Aquatic 12 days
ma/kg invertebrates,
fish, insects
Permethrin | 500-4000 Moderate Aquatic 12 days
ma/kg invertebrates,
fish, insects

POLYTECHNIC CAMPUS

Piperonyl Butoxide %

» Piperonyl butoxide (PB is a synergist used to
enhance the effectiveness of pyrethrin and
pyrethroid insecticides.

» Toxicity of PB is “Low”

» PB has no known reproductive effects

» PBis aGroup C “possible human carcinogen”

» PB has a short half life in the environment (4.3 days)

» PB is moderately toxic to fish and highly toxic to
aquatic invertebrates

Source: National Pesticides Telecommunications Network; Piperonyl Butoxide General Fact
sheet, November 2000

POLYTECHNIC CAMPUS
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EPA Toxicity Rating Scale ESU
Toxicity High Moderate |Low Very Low
Label Toxicity: | Toxicity: | Toxicity: | Toxicity:

Danger Warning | Caution | Caution

OralLD50 | <50 mgkg | 50-500 mg/kg 509[(5000 >5000 mg/kg
mglkg

Dermal LD50 | <200 mg/kg | 200- 2000-5000 >5000 mg/kg
2000mg/kg mg/kg

Inhalation |<0.05mg/L  |0.05-0.5mg/L |0.52mg/L | >2mglL
LD50

Pesticide Comparisons Page 2 ESU
Pesticide Cost (per gal) Use Notes
Restrictions
Malathion $38(100% Surface water Odor, under EPA
active review;maloxon
X ’ formation;
Migrodizi) RID=.02 mg/kg/d
Resmethrin $24.50 (2% Surface water Low odor
active RfD=.03 mg/kg/d
ingredient)
Phenothrin $44.00 (2% none No odor
?ctivel No RfD*
ingredient)
Permethrin $24.50 (2% Surface water Low odor
active RD=.0
ingredient)
*ADI — 0.07 mg/kg/d PO
Other Ingredients ESU

+ White mineral oil is an adjuvant in the
formulation of many pesticides

» White mineral oil has “Low” toxicity

» White mineral oil is not classifiable as a
carcinogen

» White mineral oil is used in many food
and cosmetic products

Source: Pesticide Action Network; 2004

POLYTECHNIC CAMPUS




Other Ingredients continued ESU

» Aromatic hydrocarbons are used as
solvents in many pesticide products

» Toxicity is “Low”

* Not classifiable as a carcinogen

+ Listed as a “Potentially Toxic Other

Ingredient/High Priority for Testing” by
EPA

Source: EPA List of Inert (Other) Pesticide Ingredients; August, 2005
Pesticide Action Network, 2004

Surveillance For Pesticide Related Illness in Nine
States,
1999 — 2002 o
* “When administered properly in a
mosquito-control program, insecticides
pose a low risk for acute, temporary

health effects”

(1) CDC, MMWR, Vol.52, N.27, July 11, 2003

Source: Maricopa County Environmental Services
Department; 2005

Pesticide Safety Precautions m

» Always minimize exposure to any
pesticide

+ Know when applications will occur

+ Stay indoors with windows closed
during the actual spraying

» Always wash garden fruits and
vegetables before eating

» Bring toys or pets inside when
pesticides are applied

Source: Maricopa County Environmental Services
Department; 2005

POLYTECHNIC CAMPUS
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Other Ingredients continued ESU

* Glycol ethers are listed as .4% of the
formulation of Anvil.

» There are hundreds of glycol ethers; some
are very low toxicity, others have moderate
toxicity

» The type of glycol ether present in Anvil
was not disclosed by the manufacturer

Pesticide Facts m

* Anvil 10 — 10 is the preferred pesticide for
adult mosquito control

 Least toxic pesticide registered for use to
control mosquitoes

 Toxicity is far less than exposure to
environmental tobacco smoke

» Degrades rapidly in sunlight

» Application rate is extremely low (.3 oz —
.5 oz per acre)

» Active ingredient is used to control lice on
humans at 80 times concentration

Source: Maricopa County Environmental Services
Department; 2005

Comparing Risk of Pesticide Exposure ﬂl

 Risk of contracting a West Nile Virus
infection during the summer of 2004 was 8.6
X 10 - population
(Based on Arizona Department of Health
Services Estimates)

 Risk of experiencing an illness from
mosquito control pesticides is 2.0 X 10 -7
(Based on CDC/MMWR, Vol.52.No. 27, July
11, 2003)

OLYTECHNIC CAMPUS
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Maricopa County Maricopa County

Envimemcnal Servon Depareis West Nille Virus Infosmeation

Fogging / West Nile

June 17, 2004 » mosquito fogging s 14r2008)

Weather conditions, circumstances and time permitting, the following areas are scheduled to
be fogged tonight, August 14, 2006, during the time frame of 10 pm. to 5am. Tuesday

For More Information: Justin Finestone, Public Information Officer
(602) 506-6611
(602) 420-7874 Pager

Mosquito spraying for tonight (Monday, August 14th) will be conducted in: Gilbert, Phoenix,
3 ) Chander, Mesa, Queen Creek and Unincorporated Maricopa County. In Gilbert: An area
Maricopa County Establishes Mosquito Fogging Hotline from Pecos Road to Queen Creek Road & from Higley Road to Power Road (185). In Gilbert
Residents can get daily updates on fogging locations and Unincorporated County Land: An area from Chandler Heights Road to Hunt Hwy & from
7 Higley Road to Power Road (185). In Gilbert and Unincorporated County Land: An area from
Pecos Rd to Germann Rd & from Val Vista Drive to Greenfield Road (185). In Gilbert &
Unincorporated County Land: An area from Queen Creek Road to Ocoillo Road & from Val

(Phoenix) The Maricopa County Environmental Services Department activated its new Vista Drive to Greenfield Road (185). In Chandler & Unincorporated County Land: An area
Mosquito Fogging Hotline today. Residents can call 602-372-3000 for recorded information from Chanaler Heights Road to Riggs Road & from Gilbert Road to Lindsay Road (185). In
on locations of nightly fogging operations. The Hotline will be updated when new treatment Chander: an area from Ray Rd o Chandler Bivd & from McQueen Rd to Cooper Rd (167).
areas are identified. In Gilbert & Unincorporated County Land: An area from Wiliams Field Road to Pecos Road
& from Lindsay Road to Val Vista (168). In Chandler & Unincorporated county Land: An area
from Ocatilo Road to Chandier Heights Road & from Cooper Road to Gibert Road (184). In
a po- & fopging Queen Creek & Unincorporated County Land: An area from Queen Creek Road to Riggs

i ounty approve: Road & from Hawes Road to Signal Butte Road (186). In Mesa: An area from Brown Road
3rd West Nile death reported as ¢ Y app ge 0 Universty v & fom Greenfild Road (o rigley Road (151). In Phoerix. An area fiom
Cactus Road to Shea BIvd & from 40th St to 48th (Tatum Bivd) St (105). In Phoenix: An
area from Peoria Avenue to Dunlap Avenue & from 35th Avenue to the Biack Canyon
Freeway (103).

Kerry Fehr-Snyder
The Arizona Republic
Aug. 5, 2004 02:58 PM
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Selected Pesticide MSDS  ESU FSi

Page 1 of 2

Material Safety Data Sheet

Do ke e 1550 1. General Information ANVIL® 10+10 ULV

] Hi Contz Oil Soluble d Synthetic Pyrethroid For Control of Adult M s
T ——
e utoxide Anvil10+10 ULY (Including Organophosphate-Resistant Species) In Outdoor Residential and Recreational A
e & id Ez;l 1688-8329
thy . | -§

S St T e sy sanere T SRR
Eronmentaly Hazardous Substances. Liqud, NO'S., | Class  UN 3082 buk only) zan SR | A B RS
Marine Pollutant (¢ T . e T T

anufacturer e s .
Ciarke Mosguito Conlrol Producs,Inc. (630) 894-2000 e Sy . o e . S50
Manufscturer's Address T —
159 North Garden Avenue 1-800-535-5053 ) ENTALZAOS o
Roselle, llinois 60172 s o o o vtes s e com o e vt | KEEP OUT OF REACH | | e
1. Ingredients et v e s s OF CHILDREN i
Z wious Componarts THET Tarcert e
3 % PHYSICAL OR CHEMICAL
Somthin® [5-Phenonyberzyl- RS, IRS; 1RS, 38R) 2.2 026002-602 10.00% . PHYSICALOR G

DRecTons FoRusen,

1153 voaton of egeral Law 10 st 1 orode 8 man et TS ATMENT I
Piperonyl Butoxide [Alpha-(2-(1-butoxyethoxy)4,5- 000051036 10.00% iy Poions: it o Gt o
methylenedioxy-2-propyltoluene]

Deproes o s Sader. agons g vt o1 osauts
et e

White Mineral Ol 064742-55-8 (-56-9) 40-78% e we
Aromati 064742945 1-15%

RS P e ity vt G i

et o T oo e 1 3.1 s, e
oo e 1o ori

IIl. Physical Data

= ooty T e e ST
ol Pt 7] ot Esared Specifc Gravity (0 = 11-0.862 D . T et
re (mm : Not Established Vapor Density (Alr = 1): Not Established x5 e s Pabe RPOLAL Wl
Sn|uh| In Wate Emulnﬁab\e | pH: Not Applicable b
Appearance: Liquid, Clear with 2 light yellow tinge Odor:_Pungent aromatic, similar to smell of mothballs NET CONTENTS
i LoTHo.
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Some Concerns Expressed by Residents  JEG1] ESU

Critics assail state, county on West
Nile

» Pesticides will harm chemically sensitive ‘

people —— e
» Pesticides make mosquitoes more likely to

transmit WNV R P G e e

August 20, 2004 OPINIONS online print edition
* The pesticides are contaminated with -
i N
benzene and other bad stuff ey MASARSUSRioepEAYSIDONE

Aug. 15, 2004 12:00 AM

A——
i ot Ssesns

Print Tis | Email Tnis | Most Popuiar | Subscrive | Larger Type | Smaler

Weekly Features

 The risk of contracting pesticide-related SYourvama  Regarding e West Nie virus LETTERS

- Movie Praview

iliness is much greater than the risk of Spaytokil .

; mosquitoes =i o cnibced
getting WNV ik e S
+ The military uses it as a WMD el e

1am writing to comment on

lin, (hup 4) which nfortw  wasvery safe andno kel fo
tely docs Maricopa Couny-  cause any adverse eftects fn

isrepresenting the facs of  the environment or through
mosauito conrol products and  occupational expos
“Judicious use of pesticides

~ POLYTECHNIC CAMPUS
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Some Concerns Expressed by Residents ESU ESU
West Nile infections subsiding

» The pesticides you are using cause heart R o
disease, lung disease, impotence, decreased e i oo o
sperm count, kidney damage, thyroid SRS
ﬂ%rn%ge, hlormone crflanges, cancer, r;LI\DrI:‘), FROM THE FRONT PAGE o e

, early onset of menstruation, hig o 5 . .

blood pressure, seizures, depression, FOGGING: Safety is a relative term,” expert say:
anxiety, autism, birth defects, bladder control
issues, congestion, nausea, vomiting, o LGOS 904 B7 T Atz Rerum;
diarrhea, fever, nosebleeds, asthma, anemia,
rashes, swollen glands, muscle aches, brain ,county efforts are holding off West Nile virus
damage and other maladies

o years ago, Maricopa County began plan- We continue to provide regular ammouncemeats
i for s Weat Nl virusoubrea we were OUR TURN Mot progress wo e maving
e 2003 o ety Was i

, county on " Republ
County efforts are working. The state Depart

meat of Health Services recently announced ¢

the

July

20.1n 1, an
the past week we only added seven cases. This ma
only be a lag in reporting, but if the decreases

_ POLYTECHNIC CAMPUS

Some Concerns Expressed by Residents ESU ESU
» A helicopter sprayed my house with pesticides and | Acres treated with adulticide
became ill the next day.
* | must leave the Phoenix area until the spraying stops 0000
because the pesticide drifts up to 22 miles from where
it was applied. 1200000
* The spraying should be suspended while President 10000004
Bush and Senator Kerry are here for their debates.
« If you ban all irrigation water usage, you won’t have 800000
any mosquitoes to kill with your pesticides. 6000004
+ Stop spraying my organic garden with pesticides.
» Government doesn’t have authority to trespass on my 4000001
property by spraying it with pesticides. 200000
o.
2003
_ POLYTECHNIC CAMPUS D e S POLYTECHNIC CAMPUS

ESi ESi
Is Fogging Effective? Is Fogging Effective?
Chandler, Arizona Scottsdale, Arizona
Before Fogging Before Fogging
5-9-2004 1200 Cx. Tarsalis 8-5-2004 18 Cx.q, 2 Cx.Tarsalis
After Fogging After Fogging
6-3-2004 16 Cx. Tarsalis 8-11-2004 2 Cx.q, 0 Cx.Tarsalis

98.7% reduction

Source: Maricopa County Environmental Services
Department; 2005

89% reduction Cx.q
100% reduction Cx

Source: Maricopa County Environmental Services

POLYTECHNIC CAMPUS Department; 2005 POLYTECHNIC CAMPUS
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Is Fogging Effective?

Mesa, Arizona

Before Fogging

5-7-2004 7 Cx.q, 1 Cx.Tarsalis
After Fogging

5-8-2004 2 Cx.q, 0 Cx.Tarsalis

71% reduction Cx.q
100% reduction

Source: Maricopa County Environmental Services
Department; 2005

" POLYTECHNIC CAMPUS

Minimum Infection Rate vs Acres Treated m
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Source: Maricopa County Environmental Services
Department; 2005
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Conclusion ESU

» The selection of a pesticide for widespread
application over a metropolitan area must be
based on good science and a careful review
of all available information.

* Current information from EPA is found at:

» https://www.epa.gov/mosquitocontrol/control
ling-adult-mosquitoes

* Your emails are invited at:
al.brown@asu.edu

~ POLYTECHNIC CAMPUS
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West Nile Virus Cases by Week of Onset m
And Area Receiving Adult Mosquito Control

450}

400}

350)

4/25- 52- 5/9- 5/16- 5/23- 5/30- 6/6- 6/13- 6120- 6/27- 7/d- T/11- T/18- T/25- 8- B/6- 815 BI22- 829~ Qe
51 58 515 522 529 6/5 6/12 6118 6/26 7/3 710 7A7 7/24 731 87 814 821 828 9

Source: Maricopa County Environmental Services
Department; 2005
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Michigan WNV
2002 [0}
» Persons living outside of areas treated had a
10.5 times increased risk of WNV infection
compared to people living inside treated areas

* WNV infection rate in mosquitoes was 7.8
times lower in populations with mosquito
control compared to mosquito populations in

untreated areas
(1) Walker, N., i Prog and West Nile Virus in Michigan 2002,
National West Nile Virus Conference, Denver, CO 2004

Source: Maricopa County Environmental Services

POLYTECHNIC CAMPUS

Department; 2005

2019 was the 2" highest WNV season ever reported.

390

174

(N ——

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 20

Source: ADHS, 2021 POLYTECHNIC CAMPUS
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https://www.epa.gov/mosquitocontrol/controlling-adult-mosquitoes

Vector abundance

P

For ex. 1,420 Culex g. collected during the summer

Number of mosquitoes of a particular
species collected

Number of trapping nights

Useful as thresholds for mosquito control. However, high mosquito abundance may
occur in the absence of virus or detectable virus amplification.

Source: ADHS, 2021 POLYTECHNIC CAMPUS

Vector index
Average number of mosquitoes X

collected per trap night

§ N of Mosquitoes
ﬁ// trapped # Trap Nights Avg Mosq/Night

80 \ 2 ) 80/2-40

WNV+ N of Mosquitoes in
i N of Positive Pools pool tesed

80 1/80=0.125

Proportion Infected

1
Vector Index= 40 X 0.125= 0.5

Increases in VI reflect increases in risk of human disease and have demonstrated significantly better
predictive ability than estimates of vector abundance or infection rate alone.

Source: ADHS, 2021 POLYTECHNIC CAMPUS

Arizona had the most SLE cases during 2010-2019  JEGR]|

{@ AoNEP

St. Louis encephalitis virus neuroinvasive disease cases reported by state of
residence, 2010-2019

§

Source: ArboNET, Arboviral Diseases Branch, Centers for Disease Control and Prevention

hitsA g Bimi2CD.

POLYTECHNIC CAMPUS

5/21/21

Number of positive pools

Apool is a group of mosquitoes belonging to the same species.

Total number of WNV positive mosquito pools detected in a
given surveillance location and period.

For ex. 23 Culex g. pools WNV positive during the summer

i
Culex quinquefasciatus Culex tarsalis
WNV+ WNV+
*h
Number of pools without a denominator limits the comparative value and the

ability of this index to convey relative levels of WNV transmission activity.

Source: ADHS, 2021
POLYTECHNIC CAMPUS

High WNV Vector Index was detected in Maricopa County in 2019.

June

0 — -II ‘IIIIII-- |- —

131 15 16 17 18 19 20 21822 23 24 25 26027 28 20 30 31 32 33 34 35 36 37 38 30 40 41 @

"""" WEEK

Source: ADHS, 2021
POLYTECHNIC CAMPUS

References for Mosquito Control Pesticides &

. ;ggicologic Information About Pesticides for West Nile Virus Control; CDC; April
5

+ Epidemic/Epizootic West Nile Virus in the United States: Guidelines for
Survelllance, Preventlon, and Control, 2_003

. Tox|colog|cal Profile for Pyrethrins and Pyrethroids; CDC ATSDR May 2021
+ National Pesticide Information Center mﬂm&dﬂm

+ Joint Statement on Mosquito Control in the United States from the U.S.
Environmental Protection Agency (EPA) and the U.S. Centers for Disease Control
and F (cDC)

. ion for Control,

. ynthetis r, i For M¢ i Control 2021 update i

m iminmimmm

+ Surveillance for Acute Insecticide-Related lliness Associated with Mosquito-
Con_trol Efforts --- Nine States, 1999—2002; July 11, 2003

+ Human Exposure to Mosquito-Control Pesticides --- Mississippi, North Carolina,
and Vlrglnla, 2002 and 2003

+ Maricopa County Environmental Services Department; Chemical Labels
MSDS, no longer provided online; must do a FOIA

National Alliance for Informed Mo: ito Management; Febru
ntip:/www.bevondpe des.org d Q/do menis/aim

POLYTECHNIC CAMPUS
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https://www.cdc.gov/sle/statistics/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fsle%2Ftechnical%2Fepi.html
http://www.cdc.gov/ncidod/dvbid/westnile/resources/wnvguidelines2003.pdf
https://wwwn.cdc.gov/TSP/ToxProfiles/ToxProfiles.aspx?id=787&tid=153
http://npic.orst.edu/wnv/
https://www.epa.gov/mosquitocontrol/success-mosquito-control-integrated-approach
https://www.epa.gov/mosquitocontrol/controlling-adult-mosquitoes
https://www.epa.gov/mosquitocontrol/permethrin-resmethrin-d-phenothrin-sumithrinr-synthetic-pyrethroids-mosquito-control
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5227a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5421a1.htm
http://www.beyondpesticides.org/mosquito/documents/aimm.htm

ADHS Reference

* Ruberto, Irene, 2021, Arboviral Diseases
Surveillance in Arizona, ADHS Office of
Infectious Disease Services,
Irene.Ruberto@azdhs.gov

 https://www.azdhs.gov/preparedness/epid

emiology-disease-control/mosquito-

borne/index.php

POLYTECHNIC CAMPUS
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