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Introduction

Th}llgstlmde General Permit (PGP) for point source discharges to waters to the state ofﬁyt o
the applkmﬁt‘ionﬁ’efepesuel es covers any quahﬁed operator” that meets th=e1f§“fbﬂilty requirements
identified in Part 1.C.1 an d & of Intent (NOI) in

accordance with Part I.A

Asa Mosquito Abatement istrict (actl ty covered in Pa_ ’{{;3.1), the B'tah County Mosquito

based effluent limitations to also
document measures taken to meet the

The PDMP requires that the following to be
Gl w%“ %&W =

1 Peﬁm d;seharge %ﬁme tﬁté@gmnf

2) Pisfﬁﬁ Agen en e das rlpfion

3) Coﬁtrelﬁﬁggswre xdefggp’ﬁoni, and™

4) Schedules and | procédires. pertainiy

limitations

The PDMP may contain other do _‘ume;"gs to de

thow WG}WIH mply with the effluent
limitations of the permit. A copy ¢f anyiportio 31

y docu?ﬁents hat we will use must be attached

rul / i
Date : l/m, -3~ 92@{23

. &é- :'_—.’ . / - / :
DaWiller , MLEd. \
UCMAD Manager. s
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1. Pesticide Discharge Management Team Information

Allsggersons may be contacted at:

o,

Utah County Mosngto Abatement District p£+#*
476 West3000 North

Spanish Fork, %tah, USA 84660
a\_\Tel; (801)-851-7637

the pest mana

A, Person(s) responsible for ;! anaging pests,in rel tion[;'

Danny M. Miller, M.Ed., Distct Manager

Email: Danm@utahcounty,gov+
Cell: seidesk okoskok skokakok

B. Person(s) responsible for developing a

Danny M.-Miller: NVE:Edz:District-Mar
Emagjl’ anm@utahcounty" cf’sgww

Cel@:’gﬁ** S!ﬁ‘ {?(,»
= sff”

Email; Danm@utahcounty.gov
cell: kol deockek skedeskok

.
J i
i v

. e 5l / ;
D. Persou(s) responsible for pestijcgde ap ‘1108.1:1 mix, load, apply):

g
/ B

5 18/ycar) currently ingluding but'not limited to the following?

Bruce Murray, Field Supervisor ;é

Email: brucem@utahcounty. gov g
Cell: ok ook e .

Seasonal employees

E. Person (s) responsible for;
ControliTne. (VDCI) no ggemployed by Utah County but private contractors
Jason Henrie, Chief Pilot/Manager Aerial Division VDCI  ### %% &%
Tim Metivier, Pilot&VDCI Hokok ok dokk

2. Pest Management Area Description
. Genera?t)escription and Location %

Utah Coungy 18 located near the center of the State of Utah encompassing just over 2%1 42 square

ing, loadlng and applying pesticide by airplane. Vector 1sease

miles. Distinctive geographic features include the Wasatch Mountain Range on the east and Utah

4



Iake on the west of the valley. Utah Lake is a remnant of prehistoric Lake Bonneville that once
covered much of north and central Utah over 10,000 years ago. The county continues to be eﬁt
from alluvial deposits of this ancient lake in the resources of the sand, gravel and excellent f;

ands. Ancient shorelines are still visible on the mountains. The county is bordered on th north
by Salt-Lake.County, 00 the east by Wasatch County, on the south by paﬂs#@’ﬁ@ﬁ‘bon Duchesne,
Sanpete and Juab cot tles and to the west by Tooele Co.

has exceed\éy 687,000 people froi{K the Unite?States census data. Most of
8 qé§’ce1blishf:d betweep the east sh ._"'

include BYU, UVU and 1 S ountalnland pph ed Tec ology schools. The c1txes/towns of Alpine,
American Fork, Cedar Foig, ser. (pdr f tain, Elk Ridge, Genola,
Goshen, Highland, Lehi, [ 3¢ 1nt Grove, Provo, Salem,
Santaquin, Saratoga Springs; i S gvﬂle Vme afd and Woodland Hills are within
county boundaries. /

"Timpanogos, Twin Peaks, Lone Peak pro
point mgthevcountyﬂsgwnathc#J ordanngver

préeipitafion for The coumt ﬁ;ﬁﬁ?ﬁ
ﬁverﬁgewﬁnﬁﬁmggmﬁ” cratu Syafé‘?'f I?

f“emp‘e:’fﬁfur;égxﬁ” f;mﬁ;gdﬁr E an}54°
’ T

e i,

BAHPETE

/

Map 1. State<img s‘fggittp://www.cigltél—tﬁpo-maps.co counts}'—ﬁlap/utah-co 0y
map.gif'"><br>Map Courtesy of <a href="http://www.digital-topo-maps.com/county-
map/utah.shtml">Digital-Topo-Maps.com</a> of Utah and Washington County in“’fﬁ%}e& corner

NaWra?Env1r0nments %

¢ River and creek floodplains in Utah County are associated with major drainage s%rstems from
Beer Creek, Peteetneet Creek, Spanish Fork River, Hobble Creek, Provo River and American

5
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C. I\?la@ g@de‘“@VW

Fork River and the tributaries that flow into these. These floodplains are characterized by
tamarisks, Russian olive, cottonwoods, willows and herbaceous sedges, salt grass, cattai
and Phragmites. Mosquito species commonly found in these environments include Cz;{;
tarsalis, Anopheles Jfreeborni, and a number of floodwater species of Ochle ratugﬁge us
Woodland ponds}- loughs, marshes, pastufes and depression occutti
Exanples of thesé{habitats include ponds lBenjamin lough, and;
Large pa pql ¢ls of land 1n the Goghen Bay, incoln Beach and Provo Bay
hat trap water from, runoff

£

ree cavities, burrows made by
urces of mosquitoes in the

trechole mosqouitoes, Ochlerotatt
dog heartworm However, these as a w
tor =am%};@8%69u1‘yb§091

Shall6% oddsidé datéhes an 1§
often remain dry throughou muc :
runoffs from flooded field§ can

attractive sites for mosqm o fer?dles to

Trenches and ruts from the hea@ equi sed at e;%nstrﬁ ction sites can create new
mosgquito habitat. Irr1gatlon sprifikler wheel-dines and pivots can generate many new
mosquito breeding sites. ;i ’

and and pasturés can ad§ significantly to mosquito
produetlon Lwestock n01z only provide a reliable/blood mea] for female mosquitoes, but
form numerous rval"habitats from l\geuf hoof prints. The presencé 6fwatering troughs on the
4dds habitat for mosqulto development!

oughout Utah Countyovide

or of WNV in Utah. §

Sﬁim drains and catchu?gi, several thousands are found'thyg
g?suitable breeding ‘cuvitonment for Culex pipiens, a known vex

Containers coni¢ in all sorts of shapes and sizes. These may be repres\ d by something as
small as a boftle top to something as large as a discarded or unkempt boat®Many items in
people’s backyard could be potential development sites for mosqu1toes (toys, bird baths, old
tires, bu§fet wheelbarrow, blocked rain gutters, neglected swimming pool, efg.).

Other man-made sites include railroad borrow pits, agricultural fields, retentiomsand detention
ponds. §1elds flooded on purpose by farmers to water their crops are also a majt%i issue for
the mosquito abatement program. 5y



D. Pest Problem Description
N
%\ The county is known to contain over 20 species of mosquitoes, although the Utah CO?
Mosqulto Abatement District actively surveys and conducts control efforts primari
§pecles§, ‘l@agwlgiclow) Three of those species (Culex erythrothoray Qﬂ'uléééﬁﬁ?ﬁzens and Culex
tarsalis) are know in to be carr1ers of the \$ est Nile virus (WNV) i ;“ Utah County and

commonly make §s 80-90% of the mosquitoes trap . Other mgSquito species, Aedes
vexans, Ochlerotaly \ dorsalts cklerota 15 1ncrep11, s, Ochlerotdtus nigromaculis, found in

the county may cauge 1 nuisance (gblems when populatlons bui _f up aﬂer farmers flooded

o Aedes vexans (Meig, 1830)
Ae. vexans is one of 2 i

flooded for the next crop. Alfilfa
Areas near American Fork Mar

species Females prefer the blood o
implicated-as-a-sgeondasy.vecior.of ea

PR e S U

]3"_“’%@;1;1 testecf" 1ri”j§bo

we"’f/)"”‘ "

E= @opi?’s?w sfreebory i’fA1ﬂgcn, 3?/3

Tt is théhost confmotr Anoph €s spéci :
state. In Utah its largest nuiy 5 the dralnage that is spring feed.
Fewer numbers are collect d in afeas o v . Females are most active at dusk

animals and humans An. feeb rni is cu
species of 1na1ar1a in the west. Thi

In Utah County, Cx. eryt rothomx 1as been foun aﬁf dcvclop1ng in deeper water of ponds and
lake margins Myy@lgxhcavy Vegetation 31)(6 tules, ¢ galls Wﬂlows “afid-grasses, Large
populations have been identified in sWampy areas from Provo Bay to Llncoln%gg‘tch This
species does not migrate far (ge efﬁlly less than 1 niiilg) from its larval habitat. Cx™:
er rhrotkomx will overwintef“as larva and then emerge i¥afe spring. Cx. ervthrothohgx are
gw last Culex spcc1c/§to‘§ e collected for the year, usually in AuBust and September. Huge
umbers may emerge of this species. Multiple pools of Cx. ervthrotheyax have tested gositive
for WNV in ngﬁnwestem Utah but less frequent in Utah Valley, Thesépools are usually
from locatiops with Culex tarsalis that are also positive.

)

e Culex piplens (Linnacus, 1758) %
Cx pipieys are found widely distributed throughout the world and are usually onsidered the
most common pest mosquito in urban and suburban settings. Cx pipiens is referred to as the
“Northdtn House Mosquito” because it is rarely found below 39 degrees latitudé and is more
suited for cooler weather conditions. They often live in stagnant brown water often
containing organic matter such as lawn clippings, leaves etc. Grated catch basins-containing
trapped water and neglected ornamental ponds and bird baths provide excellent habitat for
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5L AT, }@;;1 st Heeds on Tapge mé
They ﬁ‘gﬁa‘ﬂy eamprlse abou?”/yo of/oll

f_—?a.

this species. Adults are regularly found entering homes. Adults are generally active only
during the warmer months and prefer to bite birds over mammals, This species can be
considered “bridge” vectors, because they maintain the viruses within bird population;jnd
then transmits viruses between birds and mammals. Culex pipiens is a vector, or carrier, of
StwLou%gphahﬂs (SLE) West Nlle Virus (WNV), Western gumeﬁEﬁ“c‘%phgﬁs (WEE),

Culex tarsalis (CO _'
Cx. tarsalis is w1de

most prominent vect
transmitter of viruses 1jy Utah. In this
Equine Encephalitis ) E), St. Louis
This is a multiple brood mtsquito and
usually peaking near the 24 - :

of arbov1ruse%$

1 contng@g@ increase during the summer
o-# week in August.

Culiseta inornata (Williston, 1893) ™

: m@matcz»ha;x@mb@gpwf@und&m almog

Era g,

Hibre-c e@,mmon n mar%;ga&sgm i

! eaanf‘a’f’ff‘?x‘ S8
sﬁ@;ﬁ ﬂie méigen,
We orses 0

08¢ Femaleswh sometimes bite

B

ks

humans but are not considegéd to be a
Ochlerotatus dorsalis ( elge 830)
This is a light colored, multiplé'brood
continue until freezing w ather\ The pr
This is one of the most ab dan vand a

itto that (; n ap;%ear early in the spring and
%‘ﬁ%‘d hab1ta,£ is alkaline waters often with salt grass.

g ﬂood ater mosquitoes. It will bite during the
€ sevg 41 m11e from emergence site. This

£

™

=

QB

=

2

=
s

species has been linked a??a vectok
{

Ochlerotatus mcrepltus}(Dyar 19 6) { i

This is a single b od-spécics that 0CEUIs comu y in Utah Vaﬁ'éi?’"ﬁear%the lake edge of

betweenLindon Marina and Provo arlna in Jurle. As the hot days of summérarrive this

speciés is mostly gone. This n sa‘ﬁée species impabts, art1c1pants of sports parks in west

Pﬁgé‘vo Orem and Vineyardzotten moves up into neighborliog ear Utah Valley Uniyersity.

In Utah County# Oc. nigromaculis has been collected mostly in the W% panish Fork,
Lakeshore/Palmyra areas. These aggressive mosquitoes are associated wi h agricultural
crops hki;lfalfa and feed corn,  Oc. nigromaculis competes directly with Aﬁz vexans for

%chlemtatu:;?r&ihaculis (Ludlow, 1907)

habitat space. It is a strong flyer and females are capable of flights up to 20 nijles when
seeking &' blood meal. Residential areas surrounding these fields are inundatediwith
aggressive females usually shortly after rain storms and heavy flooding of fields. Pasture
mosqulijoes are considered pests and can interfere with agricultural operations ag well as the
use of fecreational areas. This species is not known to be a natural carrier of disesgse.

g .



E. Action Threshold

To'better guide UCMAD treatments for adult mosquitoes, thresholds werte established accordi
difféggnt criteria. These criteria have been established based on the fact that in UCMAD w @g ‘eated
to treat &ither- fggg%ce and/or for public health protection (potential transmisstéHST iseases by

the mosquitoes). The WNY plan includes three le¥els of responses based on surveillance thresholds,

i%

Level 0 (None)

®
e Action:

- =gh”aﬁbz,tats, e Twm@ggme 'f‘fbase,
ng mid ifml)
Surveillance: L1m1ted CD¢ 1c%udult mosquito vector emergence.
Early trapping will begin i May ;’depe on weather co ditions, and regular weekly
trapping will be conducteg Jun »Septem ;
o Selected traps in oshen Elemen ildWings, Camelot, Provo Bay, and
Inlet Park will serige as ‘ﬁiﬂ,‘rly se raps fO}?%VN'S? These areas have historically

caught rnosqmtoeE infected withiWNV, 4

e Surveillance: Conduct aiTesistange studyuising CD? bottletBio Asay or caged field trails to
assess the level of resxstancc found gn thednosquitoy ]populatltn ns for the adulticides we use.

* Action: Response as in leirel 0, plus. e 4 i

Action: Mosquito pooIs df Culex sp T‘f;les will be fésted weekgly or WNV, SLE and WEE in

our lab by qPCR.testifig. Positive te ts for WN Vi raises the health thfgatand urgency for

added gontrol to level 3 response. .-
. i{tﬁ@ Vector Control empl ;eé{v will assess mosci?ﬁ'?tm nbers and metamorphlc
elopment to determingsi F?E%emwal larviciding is need%%xl‘ will access aquaticlife,
ers tity, temperature and mosquito species‘to. determme which product
ill be most cffeefive and environmentally friendly.
o Targef%isqmtoes reaching a threshold of >3-5/dip may be tre
proddct.
e Action: Egemng (9-12 PM) adulticiding with ULV foggers will be used as neded to control
mosquitogs based on trapping data.
o A threshold of > 50 adult mosquitoes that are potential vectors of West Nile virus,
.. Culex tarsalis, Culex pipiens or Culex erythrothorax from selected tiaps in
sGoshen Elementary, Genola, Wild Wings, Camelot, Provo Bay and Inlet Park will
serve as early sentinel traps for WNV. These areas have historically produced
® disease vector mosquitoes.

with a larvicide




e Action: Evening (9-12 PM) adulticiding with ULV foggers will be used as needed to control
mosquitoes based on trapping data.
& o A threshold of > 50 nuisance mosquitoes, i.e. dedes vexans, Ochlerotatus c::?g,galis,
Ochlerotatus increpitus, Ochlerotatus nigromaculis or Culiseta inornata fionf any
xxtrasp&”;&t&g%m the county will trlgger a habitat inspection and D otentig TV fogging as

needed. ,

¢e 18 discovered, take a propnate leasures to §
Level 2 (Moderate) /?

e Increase in biting alt mosquito activity % 6/ Ff
e Surveillance: Cont1 ue regular ﬁf\:‘lq}or to tor upcorn' g mosquito hatches indicating

e Action: If resista

increase in Culex, speles
Surveillance: Contmp regular CDC

e Surveillance: Monitord] traps locg
potential need for air spraying in areas T

s Surveillance: Monitor Vetermanan ch
the horse population. If WNV detected

o Action: Response as in level 1, plus

1ng county wide. f;une through September.
'gr the east side of Utah Lake to monitor

ssible to, ULV fogging.
d EDCO website for the presence of WNV in

't;ommWhen»t?a“p“éﬁunfs,reaehﬁasth' : ﬁﬁﬂﬁi@&!&g@%‘ﬁéﬁﬁm
Hr ﬁeﬁ?m h Sinitos: e-;hfés old’ obeg Tt
Wmfmg‘ﬁdi@j eﬁi‘yluly R N
o""‘*‘%ﬁfﬁzﬂé‘?‘MgSquito _ls-ofC‘z?;ﬁ/c sp "bétestéd weskly: for, WNVy
WNV" ralse\\ ¢ health threat and urgency for

our lab by gPCR testing. Posftive fests
added control to level 3 re 551186

e Action: Increase evenlnggfoggl ig (4-9
zone between source and fnaj ogg county
targetmg areas with high lé:;p cunt nux

'a& ’\ﬁ

5

é!;mg areas of concern to create buffer

i ckz) targ

\ In '_ers drd belowi
¢ Action: Post trapping w1il monitol effec 1yéness 0",- air spraying. The goal is the reduction of
50-80% of adult mosqult?es

Level 3 (High) M

s Dete lﬁ%of arborviruses in mos ;,uto “horse, or hu- 1
?Pvelllance Continue §§}ﬂ field work to monitor

mg mosquito hatches f\%:catmg

ificrease in Culex. specie
urveillance: Confinue regular CDC trapping county wide. June thr ugh September.
¢ to monitor

Surveillance: Monitor those traps located near the east side of Utah L
potential ne ﬁg for ait spraying in arcas inaccessible to ULV fogging.
¢ Surveillanee: Monitor veterinarian clinics, and EDCO website for the prese ce of WNV in
the horse opulauon If WNV detected will move to level 3 response.
e Action: Response as in level 2, plus 3
e Action: ‘Alert and coordinate with Eric Edwards (Health Department Dlrector) nd PIO
(A1lsy2§ Tolman-Hill) of impending threat and intended control actions. PIO vgll make
statement to media.
» Action? Increase evening fogging (4-9 trucks) targeting where positive test resu%ts are found
or where horse or human cases have been reported.

10



Additional criteria for spraying/larviciding will be:
%Q: Complaint calls from residents,

s,

oyl this is a zone where a threshold i Is already reached (nuis ,ceﬁﬁfﬁ%rs), spraylng is
already sfﬁ jeduled and performed for that zone.

c Ifthisisa o ne wher e\él threshold =has not bféﬁ reached, ; ector control personnel
may 1nspec warea/ talk w\f h residen: ,t to dete mine need. If needed (see thresholds),

13y be p -g

: -‘ S e ygsr%&;*:’;ﬁ;:ﬂv
lﬁﬂﬁﬂﬁﬁﬁerﬁﬂm@wmﬁc o
y: d”treat al

Qodi‘ﬁ(géei/g;;t }é?g is msufg}ment

county . *##%;

F. General Location g; f
Map 2, page 13, represents a ge neral loc;
sites within Utah County,gUT

¢ Larviciding or Pupamdmé
Purple shading indicates zi}‘eas trei\led with :
noted on more detailed mafps whe ; 1108 it s ha}Ee been cqllected
J

Control of mosquitoes at ;the larval stage is a 1najqf/ part of nﬁas uito control. Trained Vector

Control persgw]ﬂsurvﬂy ‘potential lz}?al hab1tat§r jand use larvicides" hen.Jarvae are found.

Larvici é&es are pesticides that are added to the water in order to kill the mosquﬁeggarvae

beforé they emerge as adults%ps‘i’fﬁlto Kontrol Oif’sepupicide oils may also be applied to

cofitrol non feeding pupa nting them from emerglﬁ%l\ll y of the products are dpplied
lgy hand or with a po‘gg ackpack. This is done on foot, fromg%lﬁter_mm vehicles (ATY

from trucks. ; '

B . .
‘drainages and mosquito breeding
{

i

). Ther¢ are several thousand areas

/'s), or

Additionally#we have bikers that check thousands of catch basins throughtut the county and
treat any that have stagnant water for mosquitoes. They alternate pesuc1des fo reduce
development of chemical resistance by mosquitoes. (See map 3, page 14)

Some of the pesticides used for larviciding, both in granular and liquid formul%ons, would
include

: . 3
o #bacterial products, surface agents, and growth regulators. :

K



o Adulticiding
Adult mosquito control is used to rapidly knock down biting adult mosquitoes. This can
R become necessary when larval control measures are insufficient or not feasible.
,,,,, M‘*
‘Kdulticiding i3 used mostly when there is a large possibility of di easextiafiinission in an
area such as the 'est Nile Virus (WNV) ﬁamt Louis Encephahtl SLE) Western Equme

s s and qulckl { Gl mosquitoes that come into
3 p S;i in the evening} hen rnosqu1toes are most
the spec1es)

m,,afi;a Wg@ (NsDS

afe ﬂ'(‘j)’n the LJta "IfCo f1

,‘,;

modeé%;)f actipn of those different families of
3, {
i L
!

abatement/). and availab jifort e pubh
products are also describ e webs

When previous listed thre?holdS"are exceeded for adult mosguito, air spray may be required.
Services are coniracted out by U{s h Cou%%y 1o treat areas bogdermg the lake that are non-
accessible to ULV foggm£ trucks. Map geuﬂmes in purpld’potential spray areas. Treatment
occurs at night when mosguitoes Q mostittive. Maps an %08;[ application reports are
provided the next day 1ndﬁcat1ng ch?mals, appligtion rate, attem flown and

meteorological conditions. See map'and post-application data™™
gical condi pland p p;;ﬂ

The;yﬁlted States Environmental Profection Agencya(IUSEPA) approves the use Fpesticides
gﬁonally Before pesticidesqafe registered by USEPA, thiey, must undergo laboratoryiesting
g r acute and chronic hedlth effects. In these tests, laboratory atiimgals are purposely fed a
esticide at high doses for an extended period of time specially to see 1f toxic effects ogcur.
These tests helpcientists judge how these chemicals might affect humans, domestic animals,
the case of exposure.

G. Water Quality ftandards %
Waterways in Utah County are not impaired with any pesticides used by the UCMAD.

5 | \

: 4
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Utah County
Mosquito Abatement

Larval Sources

i

into Utah Lake and larval sources.

ajor drainages

M

Map 2.
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Utah County Legend
Mosquito Abatement i
Catch Basins i

Mg by copprighind T i
M'Mamgxm
SusruRty Fis BRIETENCE.

Lk e 58
SR it PR TN
Pro, T L.
O ST TR
Poty3ef o Sd i, WPLS byl

Map 3, Catch basins treated in Utah County.
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Utah County
Mosquito Abatement

Spray Areas
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K Utah County

Utah County, Utah

Aerial Adulticide Application Date:
July 15, 2010

L‘ﬁll'
i i j
" Flight Line  Towes | EN
Sprayer OF %  Spray Offset #omt P Lo
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Sprayar O & Tremenmream
£
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§
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Map 6 %
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Customer

Utah County, UT

Date

7/15/2010

Type of Aircraft

Cessna 402

Registration # of
Aircraft

}251RC E

Type of Application

Spray Swath Width

Adulticide
fooo__§

Filot

Co-pilet

Spray Zone treated

k

Chemical Used

Quantity (gallons)

Oz/Ac

Acres treated

Time of Application
Start

Time of Application
End

Aircraftt Indicated
Speed

Release Altitude

Wind speed

Wind direction

Temperature/Dew Pt

Sunset

Sunrise

Sky Condition

Visibility_@
gf

g
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3. Control Measure Description

based, or water quality-based effluent limitati

A B§1ef explanation of the control measures to demonstrate how to meet the applicable technol

by

ons, These control measures used at the 31tgewg‘re

pesticidédischarge include evaluation and 1mp1ementat10n of manageme Lteelsﬁﬁw

8
No action or at lej }

portion of the counfy has been
takes place it is gen rally more €
larvae to emerge c_{
habitats can be treatel in a timely m:
will 1n1grate into our

allow larval habltat to :
adults result.

Preventlon, mechanical/physical m
milarin-nataresand: ﬁhare*manyeeh

t delayed ction may
undated v
onomical and ¢

treat for ad& s at a later timg/if necessary his is because not all larval

ann
rviee area froh
. kN

he _3@:’ at times when a major
Vhen a co inty wide flooding event

onmental { =iendly to allow mosquito

¢ taken by ]
ith water,

i

ent adult -”

erito pre
gundmg regio _'

Sy

d cultural methods are by deﬁmtmn very

i _ej: Yo e‘iﬁ,of”df
chatiy calf ﬂi%lan and cultu l me
eond1t16ns OF: mesquoes to
environments such as remcgg

localized level.
Educational program ali;d ar @
can assist in the preventlofn of mbsqu
their yards that provide lagval habj

could serve as mosquito sanctuarl s whe

%at
employees at Utah Mosquito Abat:
required to study and obta}n a Pesti

st

Bmloy
Formdlations containing Bacill
ugé@d to treat flood water andsi

These products;
this process j§ closely monitored and

HIptyIng. WatelTrdm;gg,m w;»g%mﬁ;g 3%
ere

Focs peliolss

ito 1
ani

intained. Trammg is offered to all
:A) Spring workshop and each are

ent W oclat

ign (U
ie Apphcato)? License t@ be employed by UCMAD.

redntrol products* can be’used for the control of larval stages of ‘losquitoes.
pkaencus and/ot*Bagillus thuringiensis israelensis are
er larval sites.

éhemical pesticidés* often are any abatement agency’s last choice of,control measures.
e applied as directed by their respective label, and all

%iipment used in
calibrated by staff.

Operators must ¢ sider impact to non-target organisms, impact to water quality, pe%iemstance
feasibility, and cpst effectiveness when evaluating and selecting the most efficient andieffective

means of pest management to minimize pesticide discharge to waters of the U.S. Con
are evaluated sgparately on the basis of mosquito life stage as follows:

g

trugg measures

b
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¢ Adult Control efficacy is determined from pre and post treatment trap counts when a trap
site is located within the spray block. In addition, landing rates taken by staff are used toy
% supplement this data when trap sites are not located near a treatment area.

Tiarval:control.efficacy is mostly verified in post-treatment surveyeewfh"‘é"ﬁ‘ﬁsmg 1arv1c1de
oils and films, or\:iologwal control produgts, such as B. sphaeracz or Bt products. When
usmg growth ho 'u ones, contrgl i is more fﬁcult to aceess smce does not cause mortahty

cidgs labels and M3 #5}2 fiin use is providdd on the UCMAD website
( https //health, umhcounk ov/chemzc ,

Schedules-and-Procedures-Pertaini

2] Wenthmntatmns S i B
(R i
@'M‘ ?

?&wfggalﬁ} ﬁgtsdcorﬁy )g,lfﬁ’feasures ﬁ:.'edt /o

R gs@' LTt ¥

i et

" /
d. Determing approprigfe apphcatlo?,srate basegj on product label
wendaﬁons, previ &gs experler}?fe and efﬁcaey f@StS%

" :El’gzi‘;ency Determination g«
/@ Determine targgisite treatment history with &

g b. Evalyaié effect of selected pesticide use on frequency ari
thrggholds for active ingredient

“Consider alternate treatment options

= Resi ince Considerations
4. Consider documented resistance of target species to selected pesticide
5 and/or any other compounds that are in the same class or exhibit similar
: modes of action. Also consider the possibility of cross resistance.
#
= Consider the use of alternate control options.
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o Spill Prevention Procedures
,  Perform weekly inspections of chemical storage rooms and parking areas,
*  Keep OSHA requirements log (sp’fill response supplies, PRJ

list) up to a _
é::, are tram

locations, chemical

= Spill kits arg kept in ea\1 truck and emplo d each season in spill

Prevention d cleanup

f"”

: ouytific cleamng and
g, efisuresystem i§ op
A i
»  Washing Qﬂfm i.‘and _
Dependention I?e and n umented on daily field report.
£ i

b. Maintenance: h*
» Daily Checks - V1sually

make any ,hecessgg\y adjus
ensure thqf requir 3

the fog/ gener ator each day before use and
hts and 7or repgirs. Before making any repairs

;Check all'gasoline hoses 1nsect101ﬁe lines and fittings for cracks,
.. leaks or wea \Replace if éeeded T g,

b. Check llﬁbolts and fasten@ s and t1ghten as necessary.

_s&#Ensure that pesticide tanks have 1@1@@ chermcals for ass gned
* spray mission. \ {

d. Check all nozzle parts for wear or physical dal gge Replace
damaged parts.

¢. Inspect blower air filter for cleanliness and servicea'_lity.

f. Check engine oil. Add oil as needed. %

5

g. Check fuel level.
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h. Start engine, listen for any unusual noises, and watch for excessive
smoke or any engine oil leaks.

&% *  Repairs and services — Needed repairs and services on ULV equg&enf will
Fnzen mm&mbe performed by Public Works appointed mechan'asaaw“’@” -

where historic data _]us g
include small 1 gallon or']
granular pesticide, Maruyam B
with pressurized tank and wand
wgallemtruokggounte&s rayers.th
. *“"""ff’s“é"& fa reatlm m”&p

, hand held seeders for dispensing
back pack pump sprayers, 6 wheeler

and emails (on ouf web 1'te) M
although occasmqally stich callsy ea
Techmc1ans geneﬁ’ally w 11 che

re usedifor both nulsanc mosquito census and WNV
surveillance. Curﬂe;ntly, 15 ¢DC light trap§ are depl(;yed on Monday evenings to
momtg@g}gggultﬁes through "_klt the valle); Tuesday eVemngﬁ s are set to
monitdt mosquitoes near the lake to deter tmine need for air spray. On Ne
ap is set. Additionally, 3 lodations are monifored using a rotator bottle tr
the behavior (peak g ﬁfﬁﬁilty) of different mosqtiitg species in Utah County.

Four New Jérsey traps are used to monitor residential areas i ,Oren, Provo, S amsh
Fork, aii%cf Springville. These are plugged in to a power supply*and run continuously
throug out the summer. They are emptied weekly,

2. Larval Sfézeﬂlance A
a. Service request inspections performed by Vector Control personnel will check for
gnosqmlo larvae and determine if adult populations warrant treatment diring these
jinspections

3
§ .
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\

b. Breeding site inspections are conducted by Vector Control personnel following
flooding events caused by rains, snow melts or farmers. Larval surveillance entails
locating the larval source (if not already known), sampling for larvae and estim 'éing
larval density, determining larval developmental stage(s), and collecting lagvaé for

Dtz - @g&;&&aﬂom purposes. Other factors considered during laryalinspe&iions include the
i ﬁ?tc ), presence of aquati¢ vegetation, and if any

natural prdators (like, ﬁsh) are préesent. i

TAtE Cond AEHL WWS Ch
;ﬁ-ﬂ}gjﬁl’&ﬁanﬂﬁaﬁa lhe.;-

o _

rfgfwﬁﬁcal breakdown

role in our applicati me
products used. g‘g

P
‘both ur] San and rural areas of the county.
\{?f nearby;crops, bloomm’ | crops and beehlve locatmns, and

c  Adult mosquito treatm ents "i
Treatments for adult mosqul'oes oc
Applicators are always awar

equipment is also turned off wh en aprachmg; arge bo n'_

ponds to comply to label specifigations. /
o Ground: Adﬁlﬁzﬁrng Procedures\%\ ;; M .

“Apply when insects are st Active and met GO rolog1ca1 conditions are cofiducive to

g " keeping the spray clox the air column clos: e ground. Rotator bottle’ apping
data has indicated®this is between dusk and 1:00 A cL% normal meteorolo%cal
g conditions..-~

=  Apply unng the cooler hours of the night when thermal act1v1ty §10W Do not apply
whe‘ﬁ ambient temperature is less than 50 F.

*- ply when ground wind speeds are equal to or greater than 1 mph b gless than 10
mph.

= 51)0 not apply over bodies of water (lakes, rivers, permanent streams, naixal ponds,
gcommercml fish ponds, swamps, marshes or estuaries), except when necéssary to
‘target areas where adult mosquitoes are present, and weather conditions will facilitate
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T

movement of applied material away from the water in order to minimize incidental
deposition into the water body.
s@i{ps

Pesticide can be highly toxic to bees exposed to direct treatment on blooming
&M%&s Do not apply product or allow drift when bees are. activel§¥isiting the

occutrence of mo; qu1t0 -borng ?

, _ disease in animal or human
‘jo if specifica ly app .Qved by,tﬁe state or t_be during a natural disaster

To minimize h-zard to bees, 1t'.'.§§ ég nr

) 1[:!}6 product is not applied until
hen bees are no%for i

jeir hives.

o Air Adulticiding Procedurz ;

o Larval mosquito treatments

Pertainifig to Other Actions
o Spill Response Pro¢édures

LWare th ur: _; ides
As-%s\tho%useg by @Qquit@)‘wn,gr ._Agenmes

Sees are ACtive; e

{%i’ndef)zendent contractor, They are

‘cont inment. UCMAD will provide the

Air spraying mos u1toe 1s cont d
required to have e1r0 n 11ab11 isurance,

\ — :
Two major env1rcnmental onsidetitions ik trec ca opy and the amount of aquatic
vegetation present within the treatment sﬂ:g’ Tree canppy may deflect or otherwise
prevent the penetration of pe t 1c1de from teaching thé taf*get»arggﬁl;leavy vegetation
W g’
withiii"a wetland can inter fereg with the nigration of the larviciding age@%rough the

essary to Minimize Discharges

The suggested guidelines in the event of a chemical spill are e as the three Cs:
Contd] the spill, Contain it, and Clean it up. This procedure is désgribed in the
National Pesticide Applicator Certification core manual and requiréd by the State of
Utah Department of Agriculture and Food for certification (see adderidum at the end
of this document). Personnel all have a binder with labels and MSDSisheets for all
chemicals used by UCMAD. Regular training occurs during staff meetings. PPE and
§pill kits are provided in each vehicle. é\

4
§

5
B
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o Adverse Incident Response Procedures
= To help avoid or at least minimize adverse incidents, the UCMAD applicators turn off
% spray equipment when approaching areas with high human activity, such as outdiﬁiport
o, practices, games, or other events.

;-;’M‘

Shomes are avoided if

ossible or informed ab a spray schedules in case
ofa health thr enabhng:‘

these individuals to ay oid contacfifrom these products all

together.
registered, license ntegnty of :gelr crop and the safety of their
apiary, respectivel if entlﬁed property will be used

‘o Pesticide Monitoring Schedules and
" g,,*Ecmsapp11ea‘541@;_;}11;)@01:,,derathe.
= frealil pes? contro Im_;g;g;tosquii 0

y,é*'

£ %catlon vehicle

A description of msectlclde elwe m useﬁ for th

; f
= Climate factors (e.g., gmb1e{1t tempe}

specific application.

1recti0n) as determined using a

reliable means f
i A
i
= Employees involved 1;11 mlxn\l\g_ loadi
. - ] _
; 4 |
» These records must bé;, I{ept by the responsiblejpublic agency or their designee for a
minimum of twg.years using sto age methodggthat will aﬂoW“’theareg%@gs to be easily

retrlevedM ﬁ \

Insecticggis - Modes of acti&

Most people know that ifisecticides kill insects. However, the way in which tl%%chemicals work is
less understood. Howfan insecticide works is called its mode of action, A completg understanding of
the mode of action of an insecticide requires knowledge of how it affects a specific 'arget site within
an organism. The farget site is usually a critical protein or enzyme in the insect, but syme insecticides
affect broader taggets. Although most insecticides have multiple biological effects, to®jcity is usually
attributed to a sibigle major effect. -

[ %
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Larvicides and Adulticides — Organophosphates

Or _anophosphate insecticides affect the nervous system. These insecticides are synaptic poistz&g The
psc is a junction between two nerves or a nerve connection point (hence the name synapti€
poison)*Specifially, organophosphate insecticides bind to an enzyme foy ddnthe?§¢fiapse called
acetylcholinesterase. Thifienzyme is designed to §top a nerve impulse aftgr it has crossed the
synapse. Organophosphate; 1nsect1c1(§s bind to apd prevent the enzyme from worklng Therefore,
poisoned synapses cannot stop the nerve impulse{Conseque itly, continye

thr(nds Poisoned 1nsccts exhipit tremors a

These chemicals are typlcally 1
endocnne or hormone system ¢

t§01des are spe‘-
tment, andgdause death slowly Most of the
in the insect brain. Juvemle

= Bactéria L e
Bacillus thuringiensis var. israclens ',
crystalline protein toxin (crystal) afid a s ,01’6
presence of the protein toxin. The] Spo g ias no
are necessary to produce the toxm ‘effedts of Bt

quantity, to suffer toxicity and die ‘_ ;
digestive tract with a highly alkaline pHY, _
proteins, and 4) Possess the gut njembr ' compa iible wi h the soluble toxins. Bti-based
products are not insecticides of contact. i
toxic activity. This very specific nfmde of
in the same environment.

wval activity o BBt formulations is due to the
y ity. F‘ T mosquito larvae, many factors
s;gls If th CIyS! tals are available in sufficient
Japture afld ingest the crystals 2) Possess a

4 .,',2-_.;,.

Larwclées/Puplcldes ¥
Very refined oil or surfapéiants can be used as larvicides/pupicides. These pm% ts have the ability to
kill both larvae and %J'jfi;e Using conventional spraying methods, the oil is spra%ég on the water
surface. The film reduces the surface tension of the water making it difficult for thé mosquito larvae
and pupae to attag % to the surface which causes them to drown. Emerging mosquitoe are unable to
fully emerge and;will drown. Mosquito larvicide and pupicide are effective on all spe jes of
mosquitoes that breed in standing water and require the air/water interface in their lifecécle.

f
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ULY Adulticides — Pyrethroids

Pyrethroids are synthetic chemicals whose structures mimic the natural insecticide pyrethrin.
Pyfethrins are found in the flower heads of plants belonging to the family Compositac (¢.g. ng
chrysanthemums). These insecticides have a unique ability to knock down insects quickly, Syhthetic
pyrethr[ﬁs«(:als&lgg%&ﬂas pyrethroids) have been chemlcally altered to make:them idic stable.
Pyrethroids are axonic paisons (they poison the n rve fiber). They bind t a protein in nerves called
the voltage-gated sodium ‘3 annel. Normally, this| Protem :legs causing gtimulation of the nerve and

closes to terminate the ne e signal. Pyrethroids gnd to this gate and prevent it from closing
normally which results in ctintinuous nekye stimulation. This explains tlje tremors exhibited by

poisoned insects. They lose Yontrol of the &::ervo syste 1 A ‘and are ungble to produce coordinated

movement. -% {
Pyrethroids are most of the til he used with piper .
usually incorporated within thi final products i ( ances the effget of pyrethl oids by inhibiting
an enzyme (cytochrome P450) hroduced by the:

S

the insecticides to be effective witl

References : Insecticides Used in the Urban ent: Mode of Action. S. M. Valles and P.G.
Koeler. ﬁfw;}p,//edlsafas;@edu/m&??’ CQ i AN
htip JA Vi 0T
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All pesticides used by UCMAD are registered with the State of Utah and the EPA.

Pe;%kc%ldes List of Pesticides (Labels & MSDS)

&M@ﬁ N ’3”'&?@3&
The following peSthIdBS

Larvicides — Bacteria
» VectoBac CG (Label 33 SDS)
e VectoLex WSP (Label /%DS)

e Vecto Max WSP (Label / MSDS
-+ Vecto Prime FG (Label / MSDS)

osquitd’L rvmde il
f"‘};M;ﬁ’gffil /f’a;.f ’
ULV Adulticides — Pyrethroids -
o ZENIVEX E4 (Labe]/MS__
ULV/Airspray Adulticide-Orga¥ nop ésphate
l
¢ Dibrom (Label/MSDS) ¥

Kl + i
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