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INTRODUCTION

Pesticides transported with urban runoff often reach concentrations

toxic to aquatic invertebrates’. Water quality ponds (WQP) have
proven to be an effective best management strategy in agricultural
areas?3. This study is part of a long term monitoring program
conducted by the Department of Pesticide Regulation evaluating the
efficiency of two WQPs (Figures 3 and 4) receiving runoff from
residential landscapes to reduce pesticide loading to receiving
streams. Water and sediment samples are collected from the inlet
(Figure 1) and outlets (Figure 2) of each WQP. Samples are
analyzed for pyrethroids, organophosphates, fipronil, imidacloprid,
and synthetic auxin herbicides. The analytes represent a wide range
of physiochemical properties, allowing for a more comprehensive
evaluation of analyte transport within the systems. In addition to
water quality parameters, toxicity to invertebrates is evaluated. We
have installed flow equipment, which will allow for a mass balance of
pesticide load. Bifenthrin and 2,4-D will be highlighted in this
presentation. Not only are they the two most frequently detected
pesticides in our systems, they represent opposite ends of the

spectrum in terms of physiochemical properties.

Figure 2. Pond outlet

Figure 1. Storm drain entering pond

OBJECTIVES

1) Monitor inputs to evaluate presence and concentrations of
pesticides typical of urban runoff

2) Determine removal efficacy of WQPs at

concentrations and improving water quality

reducing

3) Evaluate discrepancies between wetlands to help establish
environmental factors that influence transport
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Figure 3. Wetland 1 with flow schematic

METHODS
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Figure 4. Wetland 2 with flow schematic

» Water and sediment grab and composite samples collected at inlets and outlet of

each water quality ponds

> Sampling occurred during dry season and storm events

» \Water samples analyzed for presence of pyrethroids, organophosphates, fipronil,

Imidacloprid, synthetic auxin, and photosynthetic inhibitor herbicides

> Sediment samples analyzed for pyrethroid concentrations

» Toxicity units (TU) calculated [TU = OC normalized concentration / LC50]
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Figure 3. Sampling event concentrations; A) Bifenthrin in Wetland 1, B) Bifenthrin in Wetland 2,

C) 2,4-D in Wetland 1, and D) 2,4-D in Wetland 2

RESULTS and CONCLUSIO

» Higher reduction of bifenthrin concentrations compared with t ore water
soluble 2,4-D (Figure 3)
» Removal efficacies generally decrease during storm events (F e 3)
» Average 67% reduction in sediment toxicity units display impc ce of
deposition in removal of sediment bound pesticides (Figure 4)
» Toxicity to Hyallela azteca reduced at outlets of WQP (Figure ighlight
improvement in water quality as passes through system
» Median frequency of detections of all monitored pesticides generally lower
at outlets during storms and dry season events (Figure 6)
» Inverse relationship observed between water pyrethroid concentrations and
Hyallela azteca survival (Figure 7)
150 -
O Wetland 1 60 - and 1 Dry
120 A ] Wetland 2 Q :g ; gtorm
§2 \u-), 50 ndZS’:grm
5 904 2 | N
2] Nsop w307 § N §
>
§ 20 - & §
‘A S 4o
L
 E— —
° et Outiim= . R U " Inlet Outlet Inlet Outlet Infet Inlet Outiet Inletiniet _Outlet
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Figure 5. 96-hr percent survival of Hyallela azteca Figure 7. Total pyrethroid water con ions plotted
at inlets and outlets of ponds against 96-hr survival (%) ¢ llela azteca
Storm
» Calculate mass balance of pesticides using flow data from ne installed
SeNsSors
» Evaluate subsurface transport using piezometer monitoring
» In situ evaluation of pesticide concentrations on benthic mac ertebrate
communities
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