Sampling/Monitoring
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Atmospheric Sampling of Pesticides

Long-range movement of pesticides consideread
minimal’ until 1960's and discovery of DD in the
ArCtIC

Ability te analytically distinguish between
pesticide vapor, particles, precipitation and fog
did not eccur until the 1980's

Standardized procedures available for
sampling/analysis (ex. ASTM, USGS, ERPA)

Drift cards are inexpensive way to assess drift
concerns
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Western Airborne Contaminants
Assessment Project

NPS, USDA Forest Service, USGS, EPA, OSU,
University of WWashington

Published January 2008

EvalUate transport of contaminantsiinto Wwestern
national parks

= Metals: Hg*, Cu, Zn, Pb, Cd, etc.

x Semivolatile Organic Compounds (SOC'S)
Current use pesticides — ex. Chlonpyrifes, Dacthal
Historical use pesticides — ex. Dieldrin, DDT
Industrial/urban use — ex. PCBs, PAHS


http://www.nature.nps.gov/air/studies/air_toxics/wacap.cfm
http://www.nature.nps.gov/air/studies/air_toxics/wacap.cfm

National Parks in the WACAP

Primany NP

a Denall

s Gates of the Arctic
n Glacier

x Mount Rainier
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x Olympic

= Rocky Mountain
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Seconadary NP: 12



http://www.nature.nps.gov/air/studies/WacapPhotos/ROMO/images/LonePineLake4.jpg

Measurement of contaminants In
multiple matrices
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Sources of monitoring data

USDA — Forest Service, ARS, APHIS, AMS

DOl — USFEWS, USGS, NRS
x NAWOA Pesticide National Synthesis Project

EPA — OPP, OW
N@JAVA

State agencies

Open literature

Pesticide Industry.
= Monitoring as a condition of registration



USGS NAWQA Study: Units

NAWQA Study Units
[ ] Initiated 1991

[ Initiated 1994
[ Initiated 1997

- - - - High Plains Regional Ground
Water Study, initiated 1999




Parameters assessed in NAWQA
Program

Well features

Fleld parameters

Major Iens

NUtrients

Resticides

Volatile erganic. compounads
Trace elements

Radionuclides and stable isotopes




NAWQA Pesticide National
Synthesis Project

Provides pesticide use
data by county.

Provides detailed
Information regarding
pesticide levels in:

s Surface water

s Ground water

a Sediment

= Biota (fish/bivalves)

http://water.usgs.gov/na
Wga/pnsp/

=USGS

Pesticides in the Nation's Streams and
Ground Water, 1992-2001
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Freguency of exceedance of
agquatic/wildlife benchmark values

Concentrations greater than aquatic-life
benchmarks

Agricultural areas
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Urban areas
|83%

70%

Undeveloped areas

1w
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Percentage of stream sites with
one or more pesticide compounds
exceeding an aquatic-life benchmark

Source: USGS 2006

Fish tissue

Fish tissue
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Fish tissue

Concentrations greater than wildlife
benchmarks
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Percentage of stream sites with
one or more organochlorine pesticide
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Probability of exceeding the wildlife benchmark for dieldrin
in whole fish with 6.2 percent lipid content

Probability of exceeding 120 micrograms per kilogram
— <5% — >25-50%
5—25% — >50%

Source: USGS 2006



Factors to consider when using
monitoring data

Spatial/temporal variability.

Presentation of concentrations
x Reporting below detection levels

Environmental fate of pesticide
Application method/formulation

Other pesticides with similar modes of
action



Temporal variability of cyanazine and
propanil and associated metabolites

Eor an an &M &2 T L) Wi vIe




Temporal variability of atrazine and
chlorpyrifes In water and sediment




Statistics and test results before and
after censoring data as non-detects

Procedure Before Range after Using censored
censoring using substitution  methods

Estimating mean 198, 1 72-258 191.3
Estimating std. dev., 52,4 41106 34.0

Correlation coeff, 0.77 0.29-0.54 (.55
Regression slope 1.46 0.62-1.12 1.46
f-statistic 2.74 1.8 to —{0.68 1.51
p-value for 0008 0.08-0.50 0.07

Source: Helsel, D.R. Chemosphere. 2006.



Factors to consider when
collecting samples

ldentify lal for cost/sample collection
Pesticide use pattern for watershed
Parent/metabolite concerns

KneWN mixtlre concerns

Adeguate level of detection

GLP technigue for collection/analysis




Relating off-site pesticide levels
With use patterns

Atrazine in agricultural streams Atrazine in shallow ground water
in agricultural areas

Atrazine

concentrations = ' q i_\trafine ORI &
(in micrograms per liter, pg/L) ~ Atfrazine use etection frequency

O low (< 0.05) |:| very low O notdetected or < 0.01 pg/L |:| very low

ow (< 0.

© medium (005-05) L | low © low (<10 percent) ] low

@ high | 05;) [ medium © medium (10— 25 percent) [ ] medium
igh (> 0.

- high @ high (> 25 percent) B high

Source: USGS 2006



Pesticide use patterns

Pesticide Lalbel

l'ocal
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State . o

= Agriculture-related ke R A
agencies

Federal

= National Agricultural
Statistics Service
WASS))
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Freguency of pesticide mixtures in
USGS collected water samples
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Agricultural

Urban =——

Mixed ——

pesticide compounds

samples (ground water) with
equal or greater number of detectable

—
o
w
=
0
@D
-
pr—
w
@D
E=
(-
o
@D
o
o
ra—
c
@D
o
| -
@D
(n 1

=

Number of pesticide compounds in sample

Source: USGS 2006
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Quality control in pesticide
sampling

Use GLP and standardized methoeds when
collecting samples:

= Fleld blanks (estimate of bias from contamination)
s Replicates (estimate of variability)

= Replicate field matrix spikes (estimate of bias anad
variability)
Recovery. efficiency that validates analytical methoad
Possible pesticide degradation during shipment
Interferences in the sample



Sources for Standardized Methods
In Collecting and Analyzing

Pesticide Residues

ASTM — American Society for Testing and Materials
EPA — OPP

= Residue analytical methods (RAM)

x Environmental chemistry methods (ECM)

ERPA — O\

USGS

s https//water.usgs.gov/technigues. html

National Environmental Methods Index
= http://Www.nemi.goV



National Environmental Methods Index Home

. National Environmental Methods Index

N W

| Keyword Search |

b Browse all Methods in
NEMI

What's New

MyNEMI

F Go to MyNEMI (Requires Login)

General Information

b Green Chemistry
} Background

b Disclaimer

b Send us Feedback

Quick Links
b ACWI

F NWQMC
F MDCB

} How to Submit a Method

Welcome | Chemical Microbiclogical Biclogical Toxicity Physical Regulatory

Search for a method in NEMI:

Use the links below to search all chemical, microbiological, biological, toxicity, and physical melh
in NEMI, or follow the tabs to the right to narrow your search

Analyte Searct)
General Search

Partner Highlight

M‘ The Alliance for Coastal Technologies (ACT) is a NOAA-funded
par‘mershlp of research institutions, resource managers, and private §
sector companies dedicated to fostering the development and -

1-0!:80 TAL adoption of effective and reliable sensors and platforms. In addition

TECHNOLOGIES to conducting independent technology evaluations, ACT provides
an online searchable database of in situ sensors/analyzer, platforms, and associated equipment for
studying and monitoring aguatic environments (from rivers and streams to estuaries and the open
ocean).

NEMI is maintained under the direction of the Metheds_and Data Comparability Board, a partnership of water-quality
experts from Federal agencies, States, municipalities, industry, and private organizations. The Methods Board is
chartered under the National Water Quality Monitoring Council, whose mission since its charter in May 1997 is to
coordinate and provide guidance on implementation of a voluntary, integrated, nationwide monitoring strategy.

Questions? “ USGS 3EPA

Water Resources Discipline EPA Office of

The USGS Center for Integrated Water

Help for IE8
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