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Because the analyst is most familiar with the methods being used and should know what range of
recoveries to expect, problems with the system can be detected early. At a minimum, the following
have to be evaluated [77]:

1. Blanks: Analyte free buffer or water.

2. Standards: Calibration curves should be prepared with triplicate points at each of at least
five different concentration levels that bracket the concentration of actual samples to
avoid extrapolation. Standards should be preparedin the same diluent as used for samples.

3. Blind Spiked Samples: Blind spiked samples are prepared by someone other than the
analyst performing the measurement and are to provide an independent check on the
accuracy and precision of the measurement.

4. Precision Analysis: Intra-assay and interassay coefficients of variation should be calcu-
lated, and their trends evaluated using quality control charting.

11.4 PESTICIDES

The United States Environmental Protection Agency estimates that 10,000-20,000 physician-
diagnosed pesticide poisonings occur each year among the approximately 3,380,000 U.S. agri-
cultural workers [78]. The Centers for Disease Control and Prevention, in their Second National
Report on Human Exposure to Environmental Chemicals, measured urinary levels of pesticide
parent/metabolites for organochlorines, organophosphates, carbamates, and herbicides as part of
a report of biomonitoring exposure data for 116 environmental chemicals for the non-institu-
tionalized, civilian U.S. population over the 2-year period 1999-2000. Results from that report
showed results greater than the LODs for the majority of pesticide parent/metabolites measured
[79]. Exposure to low doses'of pesticide mixtures is thought to be related to chronic health
effects in humans [80]. Human exposure to pesticides is multi-media and multi-route. Agricul-
tural workers can be exposed to numerous pesticides for variable periods of time, at variable
exposure levels, and by numerous routes (inhalation, dermal, ingestion). In addition, transfer
exposures can occur from dermal or other contact with contaminated equipment and surfaces.
Primary and transfer exposures are affected by weather conditions, type of applications, and
work practices [6,9,10,30]. Estimates of pesticide exposures to equipment or clothing may bc
performed by analytical chemical analyses of elutions [81,82], whereas body burdens of pesti-
cides are usually estimated by biological monitoring of urine samples [6,7,9]. EIAs have been
used to measure pesticide concentrations in surface, rain, and groundwater for a variety of
substances including alachlor, amitrole, atrazine, bentazon, bromacil, chlorodiamino-s-triazine,
chlorsulfuron, clomazone, cyanazine, diethylatrazine, diclofop-methyl, 2,4-D, dichlorprop,
diuron, hexazinone, hydroxyatrazine, imazamethabenz, imazaquin, isoproturon, maleic hydra-
zide, MCPB, metazachlor, methabenzthiazuron, metolachlor, molinate, monuron, norflurazon,
paraquat, picloram, propazine, simazine, terbuthylazine, terbutryn, thiobencarb, triasulfuron,
2,4,5-T, trifluralin, fenitrothion, chlorpyrifos, heptachlor, methoprene, l-naphthol, parathion,
paraoxon, PCP, permethrin, pyrimiphos-methyl, quassin, 3,5,6-trichloro-2-pyridinol, benomyl,
benzimidazole captan, chlorothalonil, fenpropimorph, iprodione, metalaxyl, myclobutanil,
procymidone thiabendazole, triadimefon, and triazole [45]. The majority of these analyses
were for parent compounds.

Urinary EIAs havc been used to estimate body burdens of numerous pesticides
(7.9,10,30,33,34,36,39,40,49-53,74,83-88]. Many commercial suppliers offer EIA kits for the
measurement of pesticides in water and other matrices (e.g., EnviroLogix Inc., Portland, ME;
Strategic Diagnostics Inc., Newark, DE; Abraxis LLC, Warminster, PA). EIA test kits are
ideally suited when speed, simplicity, sensitivity, and low cost are important criteria. Immunoas-
says are appropriate when specific chemicals, or families of chemicals, are known or suspect, and






































