
WaterWater--Quality Monitoring of Quality Monitoring of 
Chemicals Used to Combat West Nile Chemicals Used to Combat West Nile 
VirusVirus

Stephen A. TerraccianoStephen A. Terracciano11, Lisa R. Zimmerman, Lisa R. Zimmerman22, Dominick V. Ninivaggi, Dominick V. Ninivaggi33 , , 
and E.M. Thurmanand E.M. Thurman44

1.1. United States Geological Survey,  Coram NYUnited States Geological Survey,  Coram NY
2.2. The University of Kansas Center for Research, Inc.,  Lawrence KSThe University of Kansas Center for Research, Inc.,  Lawrence KS
3.3. Suffolk County Department of Public Works,  Yaphank NYSuffolk County Department of Public Works,  Yaphank NY
4.4. Department of Hydrogeology & Analytical Chemistry, University ofDepartment of Hydrogeology & Analytical Chemistry, University of AlmeriaAlmeria, Spain, Spain



WaterWater--Quality Monitoring of Chemicals Used Quality Monitoring of Chemicals Used 
to Combat West Nile Virusto Combat West Nile Virus
!! USGS Monitoring ProgramUSGS Monitoring Program

"" BackgroundBackground
"" PurposePurpose
"" ApproachApproach

!! Case StudiesCase Studies
"" Nesconset Air SprayNesconset Air Spray

## Helicopter Flight PathHelicopter Flight Path
## ResultsResults

"" Wertheim National Wildlife Refuge Air SprayWertheim National Wildlife Refuge Air Spray
!! Passive SamplingPassive Sampling
!! 20022002--2003 Results2003 Results

"" Statistical SummaryStatistical Summary
"" Detections versus Mode of ApplicationDetections versus Mode of Application



USGS Monitoring ProgramUSGS Monitoring Program
BackgroundBackground

!! In 1999, the USGS began a pilot project in In 1999, the USGS began a pilot project in 
the New York metropolitan area to develop the New York metropolitan area to develop 
and test analytical methods to monitor for and test analytical methods to monitor for 
certain insecticides above 5 certain insecticides above 5 nanogramsnanograms per per 
liter dissolved in environmental watersliter dissolved in environmental waters

"" ResmethrinResmethrin
"" Piperonyl ButoxidePiperonyl Butoxide
"" SumithrinSumithrin

"" MalathionMalathion
"" MethopreneMethoprene
"" Methoprene acidMethoprene acid



USGS Monitoring ProgramUSGS Monitoring Program
PurposePurpose

!! Provide data for Provide data for 
environmental risk environmental risk 
assessmentassessment

!! Help manage Help manage 
application of the application of the 
insecticidesinsecticides

!! To insure large amounts To insure large amounts 
of these compounds are of these compounds are 
not reaching unintended not reaching unintended 
waterswaters

Courtesy of CDC



USGS Monitoring ProgramUSGS Monitoring Program
ApproachApproach

!! Monitor public announcements for Monitor public announcements for 
insecticide applicationsinsecticide applications

!! Identify water sampling locationsIdentify water sampling locations

!! Collect preCollect pre-- and postand post--spray spray 
samplessamples

!! 3 types of samples are collected3 types of samples are collected
"" Grab samplesGrab samples
"" EqualEqual--width Incremental samples width Incremental samples 

(EWI)(EWI)
"" Passive sampling with SemiPassive sampling with Semi--

permeable Membrane Devices permeable Membrane Devices 
(SPMD)(SPMD)

Courtesy of Newsday



Case StudiesCase Studies
Nesconset Air Spray Nesconset Air Spray -- 8/19/028/19/02

!! An area north of Lake An area north of Lake 
Ronkonkoma was selected Ronkonkoma was selected 
for spraying Resmethrin in for spraying Resmethrin in 
response to detections of response to detections of 
West Nile Virus in birds West Nile Virus in birds 
and mosquitoesand mosquitoes

!! 0.007 lbs/acre Resmethrin 0.007 lbs/acre Resmethrin 
and 0.021 lbs/acre PBO and 0.021 lbs/acre PBO 
was applied by helicopterwas applied by helicopter

!! Ponds within or adjacent Ponds within or adjacent 
to areas treated with to areas treated with 
insecticides selected for insecticides selected for 
samplingsampling



Case StudiesCase Studies
Nesconset Nesconset -- Helicopter Flight PathHelicopter Flight Path N

Flight Path

Spray Area



Case StudiesCase Studies
Nesconset Nesconset –– ResultsResults

!! Resmethrin and Resmethrin and PiperonylPiperonyl Butoxide (PBO) were Butoxide (PBO) were 
detected in grabdetected in grab--samples at two of the three sampling samples at two of the three sampling 
locationslocations

!! Samples were collected within 30 minutes of nearby Samples were collected within 30 minutes of nearby 
helicopter applicationhelicopter application

!! An estimated 85+% reduction in the cattail mosquito, An estimated 85+% reduction in the cattail mosquito, 
CoquillettidiaCoquillettidia perturbansperturbans, was observed based on light , was observed based on light 
trap reductionstrap reductions

< 5 < 5 ngng/L/L< 5 < 5 ngng/L/LLake Ronkonkoma Lake Ronkonkoma 
County ParkCounty Park

343 343 ngng/L/L21 21 ngng/L/LSpectacle PondSpectacle Pond

6909 6909 ngng/L/L76 76 ngng/L/LGibbs PondGibbs Pond

PiperonylPiperonyl ButoxideButoxide (PBO)(PBO)ResmethrinResmethrin



Case StudiesCase Studies
Wertheim NWR Air Spray Wertheim NWR Air Spray -- 6/17/036/17/03

!! MethopreneMethoprene, a , a larvicidelarvicide,  is ,  is 
applied weekly by applied weekly by 
helicopter to salt marshes in helicopter to salt marshes in 
the summer on Long Islandthe summer on Long Island

!! Nominal dose for Nominal dose for 
methoprenemethoprene is 0.013 lb/acreis 0.013 lb/acre

* (prior to spray)* (prior to spray)846 846 ngng/L/L17:1817:18
39 39 ngng/L/L16:0016:00

9026 9026 ngng/L/L15:1515:15
< 5 < 5 ngng/L/L13:3613:36**

MethopreneMethopreneTimeTime



Passive SamplingPassive Sampling
SPMD SPMD (Semi(Semi--Permeable Membrane Device)Permeable Membrane Device)

!! 5 SPMDs and  5 SPMDs and  
2 Field Blanks 2 Field Blanks 
were deployed were deployed 
prior to prior to 
pyrethroidpyrethroid
sprayingspraying

!! SPMDs were SPMDs were 
deployed for a deployed for a 
weekweek

!! No No 
pyrethroidspyrethroids
were detectedwere detected
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Statistical Representation of Total Detections

2002 - 2003 Spray Monitoring
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ContactContact
Stephen Stephen TerraccianoTerracciano

USGS USGS –– Water Resource DivisionWater Resource Division
2045 Route 112, Bldg 42045 Route 112, Bldg 4

Coram, NY 11727Coram, NY 11727

(631) 736(631) 736--0783  ext. 1180783  ext. 118
saterrac@usgs.govsaterrac@usgs.gov



2002 2002 –– 2003 Results2003 Results
DataData

0% (0/8)37.5% (3/8)----% detections with trucks

03----number of detections with trucks

38.5% (5/13)84.6% (11/13)8.3% (1/12)33.3% (4/12)% detections with helicopters

51114number of detections with helicopters

23.8% (5/21)66.7% (14/21)8.3% (1/12)33.3% (4/12)% detections in post-spray samples

51414number of post-spray detections

0%0%0%0%% detections in pre-spray samples

0000number of pre-spray detections

2121121233 post-spray samples

44337 pre-spray samples

2525151540 total samples collected

5500total number of truck events

551010total number of helicopter events

ResmethrinPBOMethoprene AcidMethoprene2002 - 2003 Stats of 20 spray events

Suffolk County Wetlands Management Assessment


