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@lIntroduction =i | s ®Results Passive Samplers versus Daily Grab Sampling
The Washington State Department of Ecology (Ecology) and Daily versus Weekly results SPMD POCIS
Washington State Department of Agriculture (WSDA) have Daily grab samples detected 15 pesticides. The weekly SPMDs detected 5 more lipophilic 2,4-D, Atrazine, Bentazon, MCPA, and Terbacil were found in both
conducted surface water pesticide monitoring in salmon-bearing schedule detected all pesticides except Carbaryl. compounds than the grab samples. the POCIS and grab samples. However, the majority of pesticides

streams since 2003. found by grab sampling were not detected by the POCIS.

| | | | No correlations were found between pesticides and the These included 4,4'-DDT, two DDT o - | | |
This project evaluated the current weekly sample regime against physical parameters. breakdown products, Endosulfan 1, Pesticide detections in the POCIS blank and inconsistencies
daily and passive sampling. Pesticide detections from weekly and Trans-Nonachlor. between the POCIS duplicates point to unknown quality control
surface water samples were compared to daily water samples Figures 5 to 7 show the detection patterns for selected problems.
and passive samplers over 22 days. pesticides. Non-detections are plotted as zero.
Detections from passive samplers targeting hydrophobic and Positive detections below the Lower Practical Quantitation Comparison of Data to Toxicological Endpoints

hydrophilic pesticides were compared to grab samples. Limit (LPQL) were qualified as approximate concentrations.

Figure 8 compares grab sample pesticide detections to Washington state and federal toxicological endpoints.
Most weekly medians were within 10% of daily medians. The weekly schedule is highlighted with [bold border |.

Wee_kly samples eilsct)_ detefcteg thte maxngum of ne_lar- A single detection of Malathion was found above the chronic freshwater No Observable Effects Concentration
maximum concentrations for Bentazon, Bromoxynil, (NOEC) for aquatic invertebrates.
_ , _ . , Chlorpyrifos, and Malathion (Figure 5).
Figure 3. Lower Marion Drain, site Marion 2. : : : : : — _ :
- . o General Life Cycle of Yakima Basin Summer Steelhead During the Intensive Monitoring PrOJect (Haring, 2001)
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discharges into the Yakima River (Figure 1). Marion Drain is used Pyrethroid pesticides X X X IRlS 2 Positive detection of insecticide residue, concentration below regulatory or toxicological endpoint.
by salmonids including: Chinook, Coho, and endangered Derivatizable acid herbicides X X detections by the weekly samples. Magnitude of detection ahove chronic invertebrate endpoint.
- - ;Lagmtude of detection above chronic or acute fish endpoint.
Steelhead. Carbamate pesticides X X
Total Organic Carbon (TOC) X Weekly sampling did poorly for pesticides that showed Figure 8. Pesticide residue detections and Summer Steelhead life history (general) for Marion Drain.
: Dissolv rgani rbon (DOC X : - -
@ Passive Sam D lers Toi:\(l)sjg SngI:d go(I:iacljsbc()TS(S) ) X Isolated peaks, e.g., 2,4-D and Dicamba | (Figure 6). ®Discussion
_ P Maximum daily concentrations for these pesticides were
Semi-Permeable Membrane Devices (SPI\/I D) L A full list of targeted analytes is available in the handout. often much higher than for weekly samples. Weekly samples were effective at detecting pesticide presence and median values but less effective at detecting
_ — _ maximum concentrations and pesticides that are transient. Targeted samples tied to specific pesticide
An SPMD is a triolein-filled polyethylene tube compressed into a Passive samplers were deployed in an eddy on an instream . e applications would enhance the ability for long-term weekly monitoring to detect maximum pesticide risk.
flat strip (Figure 2, right). cable (Figure 4). 5 SPMD or 6 POCIS were composited per cokly  ——Dai Weekly ~ —— Dai . . L .
o B o canist((er gSamp)Ier canisters were deployed in duglicate P 06 o ot dowected —- - fp('gyL 007 o Not detected - ~- - LPOL Additional detections by the SPMDs reflect lowered reporting limits through the absorbed concentration of
The SPMD concentrates hydrophobic (lipophilic) pesticides o legacy organochlorine pesticides. Alternate analyses (e.g.; Large Volume Injection or Gas Chromatography by
(e.g., organochlorine and pyrethroids). Passive samplers were extracted by Environmental Sampling ~ o4 Electron Capture Detector [GC/ECD]) could increase grab sample detection rates for legacy compounds.
Technologies (EST). All analyses were conducted by Ecology’s £ 03 Th f it rol probl 1 the POCIS " 9 . . o this studv. Oth
: : : : B e sources of quality control problems in the are unknown and may be unique to this study. er
Manchester Environmental Laboratory (MEL). > 0.2 . . . .
Polar Organic Chemical Integrative Samplers y (MEL) o studies have shown POCIS are useful in detecting polar compounds (Charlestra, 2005; Vermeirssen et al.,
POCIS 0 B aa Ll 2005). Further research into polar samplers may provide passive alternatives to surface water grab sampling.
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The POCIS consists of a resin/adsorbent mix between Aol e Aol e ) )
polyethersulfone membranes (Figure 2, left). Direction of Main Flow Figure 6. Examples of detection patterns for pesticides with Summ alry of Findin gS

. . . - Isolated peaks.
POCIS samplers perform optimally with hydrophilic pesticides. \/\/ | ; . Weekly sampling provides a good measure for median pesticide concentrations.

(e.g., herbicides and more water-soluble organophosphorus Videstream bost
Insecticides such as azinphos-methyl and malathion) . ) POS! g

Targeting specific pesticide applications should improve the detection of maximum concentrations.

Weekly samples also did poorly at detecting some rarely

'\Sta‘“éeﬁ Stee! occurring pesticides like Carbaryl and Diuron (Figure 7). . Developments in polar organic passive samplers should be assessed as a complement to the
apile

current sampling program.
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