yrethroids (and other pesticides) in
gricultural and Urban Environments




Pyrethroid Monitoring and Priorities

Agricultural areas

* Monitoring results
* Monitoring priorities

Urban areas

* Monitoring results
* Monitoring priorities

Urban pyrethroid regulations

* Measuring success



Monitoring Sites, Ag

Old Salinas River, Salinas Valley Alamo River, Imperial Valley

Tembladero Slough, Solomon Canyon Creek,
Salinas Valley Santa Maria Valley


Presenter
Presentation Notes
DPR 2012 ag monitoring data are from Salinas, Santa Maria, and Imperial Valleys.
Agricultural area monitoring sites (all had at least one acute benchmark exceedance in 2012).



Currently Monitored Ag
Pesticides

Pyrethroids
Bifenthrin, Cyfluthrin, Cypermethrin,
Esfenvalerate, A-Cyhalothrin, Permethrin

Organophosphates
Chlorpyrifos, Diazinon, Malathion

Imidacloprid
Chlorothalonil
Pendimethalin, Trifluralin, Oxyfluorfen

Methomy!l


Presenter
Presentation Notes
The list of pesticides to monitor for is evaluated on an annual basis.  Decisions are based on use and toxicity data, as well as past monitoring results and available laboratory resources.  


Prioritization Model for Ag

Minimum Acute Prioritization
Active ingredient Use Type Ave Lbs Used|Use Score| Aquatic Benchmark |Acute Score Score
Paraquat dichloride herbicide 1,879,636 5 0.396 5

Chlorpyrifos Insecticide 1,295,679
Permethrin Insecticide 114,362
Pendimethalin herbicide 1,835,108
Oxyfluorfen Herbicide 619,879
Malathion Insecticide 492,296
ChIororthannll fung|C|de 819,484

740,610 --_
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Trifluralin Herbicide 494,499
D|uron Herbicide 349,605
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Diazinon Insect|C|de 117,158 0.11

_—_—
Carbaryl Insecticide 101 063 0.85

Lambda -cyhalothrin Insect|C|de 43,882 0.0035

__—

Bifenthrin insecticide 86 105 0.075

Esfenvalerate insecticide 39,006 0.025
Simazine Herbicide 399,845 36
Methomyl insecticide 225,684 2.5
Pyraclastrobin Fungicide 122,132 1.5
s-metolachlor herbicide 280,860 8
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Yellow = currently monitored, Green = previously monitored


Presenter
Presentation Notes
A newly developed model based on use and toxicity data assists DPR prioritize pesticides for monitoring purposes.  The generated list will assist DPR scientists calibrate our monitoring efforts in both the urban and agricultural monitoring programs.  A scoring system is based on the most current use data and minimum aquatic benchmark values.  The pesticides are then ranked based on the product of the use and toxicity scores.  The list serves as a guide to focus attention,  however the final decision to add or remove pesticides from a sampling plan will be influenced by other variables such as previous monitoring results and physiochemical properties.   

(Statewide ag monitoring priorities results (used to design most recent ag monitoring project).
Bifenthrin and esfenvalerate both have a prioritization score of 12, the 8th highest score in this assessment. 17 Ais have higher scores.


Benchmark Evaluation
2012 Ag Monitoring Central Coast & Imperial
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Concentrations compared to minimum EPA acute aquatic benchmark value:
http://www.epa.gov/oppefedl/ecorisk ders/aquatic life benchmark.htm#benchmarks



Presenter
Presentation Notes
Data are DPR 2002 ag monitoring only, Central Coast and Imperial Valley.
No exceedances of bifenthrin acute EPA benchmark (0.075ug/L) in ag regions in 2012 DPR monitoring. 
All diazinon exceedances were in Salinas Valley. 

The number of samples included in 2012 ag monitoring shown on the data slide:
Chlorpyrifos and malathion: 85
Diazinon: 75
All pyrethroids: 31



Monitoring for Pesticides in
Urban Runoff in California
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Urban Monitoring Objectives

. Determine presence of high use pesticides in urban runoff

. Compare concentrations to aquatic benchmarks or water
quality criteria

. Determine differences in concentrations during base flow
versus storm events

. Observe efficacy of local mitigation measures aimed to
reduce pesticide concentrations in receiving waters

. Evaluate efficiency of recently adapted surface water
regulations at reducing pyrethroid concentrations


Presenter
Presentation Notes
Since its inception in 2008, DPRs surface water program has been monitoring pesticides on a statewide scale to determine presence and concentrations of a wide range of pesticide classes within urban runoff.  A new objective of this program is to evaluate, through long term monitoring trend analysis, the effectiveness of surface water regulations that were implemented with the intent of reducing pyrethroid loading into California surface waters.   
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Presenter
Presentation Notes
Currently, DPR has monitoring stations located within two watersheds in both northern and southern California.  In northern California, monitoring occurs in the Sacramento region within the Pleasant Grove and Willow Spring watersheds. 
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Presenter
Presentation Notes
In southern California, sampling occurs within Wood Creek and Salt Creek watersheds.  Sites in northern and southern California were chosen based on their lack of agricultural inputs.  Sampling locations are near storm water outlets and downstream receiving waters that receive runoff from residential neighborhoods.  Watersheds were chosen to be representative of the region in which they are located.


Sample Collection

Water Quality


Presenter
Presentation Notes
Monitoring is conducted by collecting either grab samples or the use of automated samplers which collect water samples over the course of a storm.  Sediment samples are also collected at various locations to monitor bound contaminant movement.  Water quality parameters such as pH, temperature and flow estimates are also recorded during each sampling event.  


Passive Samplers

Polar Organic Chemical
Integrative Sampler

(POCIS)

Semipermeable
Membrane Device

SPMD)
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Presenter
Presentation Notes
A current contract with UC Davis is evaluating the potential to use passive samplers to measure accurate time-weighted average pesticide concentrations.  Passive samplers have the potential to measure pesticides at very low concentrations or are observed too sporadically to capture using standard sampling techniques.   DPR hopes to integrate the use of passive samplers into its monitoring regime to reduce the dependency on grab samples.  


Currently Monitored Pesticides

* Pyrethroids
 Bifenthrin, Cyfluthrin, Cypermethrin,
Esfenvalerate, A-Cyhalothrin, Permethrin

* Fipronil + Metabolites
« Malathion

* Photosynthetic Inhibitor Herbicides
 Bromacil, Diuron, Hexazinone, Simazine

* Auxin Herbicides
« 2,4-D, Dicamba, MCPA, Triclopyr

e Chlorothalonil
 Imidacloprid
 Pendimethalin


Presenter
Presentation Notes
The list of pesticides to monitor for is evaluated on an annual basis.  Decisions are based on past monitoring data, predictions based on use, and available laboratory resources.  


Prioritization Model for Urban

Minimum Acute Prioritization
Active ingredient Use Type Ave Lbs Used|Use Score| Aquatic Benchmark |Acute Score Score

Permethrin Insecticide 167,704
Bifenthrin Insecticide 85,852
Oxyfluorfen Herbicide 131,911

w U un

Cyhalothrin (lambda) Insecticide 8,173

7 21
Fungicide, Algaecide | 530,418 _-_

Diuron Herbicide 274,649

Algaecide, Fumigant | 120,384 _—-_

Cypermethrin Insecticide 58,543 0.195
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Fipronil Insecticide 43,480 0.11
Diguat dibromide 41,778 -——
Cyfluthrin Insect|C|de 24,437 0.0125
Cyfluthrin (beta) 7,749 0.034 “—

Deltamethrin Insecticide 6,937 3 0.055 6
Chlorothalonil Fungicide 85,807 4 1.8 4 16
Pendimethalin Herbicide 58,863 4 5.2 4 16
Bromacil Herbicide 38,799 4 6.8 4 16
Prodiamine Herbicide 26,377 4 3 4 16

Sulfometuron-methyl Herbicide 11,857 3 0.48 5

Flumioxazin Herbicide 10,523 3 0.852 5
Malathion Insecticide 9,600 3 0.3 5 15

Oryzalin Herb|C|de 74,409 4 15.4 3

-—_

3

Imldacloprld Insecticide 40 314

Yellow = currently monitored, Green = previously monitored


Presenter
Presentation Notes
A newly developed model based on use and toxicity data assists DPR prioritize pesticides for monitoring purposes.  The generated list will assist DPR scientists calibrate our monitoring efforts in both the urban and agricultural monitoring programs.  A scoring system is based on the most current use data and minimum aquatic benchmark values.  The pesticides are then ranked based on the product of the use and toxicity scores.  The list serves as a guide to focus attention,  however the final decision to add or remove pesticides from a sampling plan will be influenced by other variables such as previous monitoring results and physiochemical properties.   


Data Usage

Region | S3TPIe | gitgp | Analvte I(ngslllj_l)t State
NorCal | 5/27/2008 | PGC010| 2,4-D 1.5 |—;>
NorCal | 5/27/2008 | PGC020| 2,4-D 8.2

NorCal | 8/1/2011 |PGC010| 2,4-D 35

NorCal | 8/2/2011 | FOL0O1 | 2,4-D 4.1

NorCal | 6/19/2012 | PGC022 | 2,4-D 5.2

NorCal | 10/13/2009 | PGC010| 2,4-D ND

NorCal | 10/13/2009 | PGC040| 2,4-D ND

NorCal | 10/5/2011 | FOL0O1 | 2,4-D 5.7

NorCal | 2/19/2013 | FOL005 |  2,4-D 6.4

NorCal | 4/13/2009 | PGC040 | Bifenthrin | ND Region
NorCal | 8/28/2009 | PGC040 | Bifenthrin ND N
NorCal | 8/28/2009 | NAT001 | Bifenthrin | ND |—;>
NorCal | 6/27/2011 | SBP100 | Bifenthrin | ND

NorCal | 10/5/2011 | PGC021 | Bifenthrin 131.0

NorCal | 10/5/2011 | PGC022 | Bifenthrin | 67.5

NorCal | 10/5/2011 | PGCO010 | Bifenthrin 54.1

NorCal | 10/5/2011 | PGC025 | Bifenthrin | 50.8

NorCal | 1/20/2012 | PGC010 | Bifenthrin | 52.5

NorCal | 2/19/2013 | FOL002 | Bifenthrin | 59.8

NorCal | 2/19/2013 | PGC010 | Bifenthrin | 141.0

NorCal | 2/19/2013 | PGC022 | Bifenthrin | 49.9 Local
SoCal | 4/8/2008 SC5 Fipronil 0.1 :>
SoCal | 4/8/2008 | SC1 Fipronil ND

SoCal | 4/8/2008 | SC3 Fipronil ND

Database queried for 2008-2013
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Presenter
Presentation Notes
Monitoring data is compiled in an urban monitoring database.  The database is queried to help answer questions on the state, regional, and local levels. Some examples include “What are the most frequently detected pesticides in the state?” (top), “Are there noticeable difference in use patterns between northern and southern California?” (middle) and “Where are the primary contributors within a watershed?” (bottom).

[Note: for these charts, the database was queried for the period 2008-2013, includes some sampling locations no longer being monitored]


Dry Season vs. Storm Runoff

m Storm

Dry

o
(@)
=

80 -



Presenter
Presentation Notes
Because so much information is associated with each sample,  many observations can be teased out of the data.  One relationship that has regulatory significance is the importance of storm water runoff.  In almost every case, both pesticide presence and concentrations increase during storm events compared to dry season flow.  
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Benchmark Evaluation

alt Creek

Creek

Concentrations compared to minimum EPA acute aquatic benchmark value:
http://www.epa.gov/oppefedl/ecorisk ders/aquatic life benchmark.htm#benchmarks



Presenter
Presentation Notes
Determining presence is only half of the equation.  Concentrations are compared to the minimum EPA OPP aquatic benchmark values to evaluate potential ecological effects of the pesticide within our systems.  Statewide, bifenthrin and fipronil and it’s degradates have been detected at high frequencies above benchmark values.  


MITIGATION
Water Quality Ponds
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Presenter
Presentation Notes
As part of the surface water programs long term monitoring local mitigation efforts are being assessed for their potential to reduce pesticide loading to receiving waters.  Two water quality ponds, one in northern and one in southern California are evaluated by monitoring inlet and outlet concentrations to determine removal efficacy.  


Bifnethrin Frequency of Detections (%)

Water Quality Ponds
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Presenter
Presentation Notes
This slide highlights the potential of these small water quality ponds to reduce sediment bound contaminants.  The left graph shows the range of concentrations of bifenthrin at the inlets and outlets of both systems.  During the dry season both systems are very effective at removing bifenthrin from the water column.  During storm events their efficacy is reduced slightly.   [Right Graph] There is a dramatic drop in potential toxicity within each system. Individual toxicity units are calculated for each pyrethroid using organic carbon normalized LC50 values (toxicity units are multiples of LC50 values).  The TUs are then summed to estimate the cumulative effects of contaminants on the benthic invertebrates. In each bar, the solid horizontal line is the median and the broken line is the mean.


Urban Pyrethroid Regulations

Regulate the
* outdoor
* nonagricultural use of

* specified pyrethreid pesticides
applied by

* pest control businesses to
* protect surface water



Horizontal/vertical impervious
surfaces

Limited to:

* Spot

* Crack and crevice

* Pin stream of 1 inch or less

* Perimeter band treatment up to a max. of
2 feet above grade level



Applications allowed to the soil surface,
mulch, gravel, lawn, turf, or groundcover

Limited to:
* Spot treatments, or
e Pin stream treatments of 1” wide or less

e Perimeter band treatments of 3 feet or less
from the base of a building

e Broadcast treatments but not within 2 feet of
horizontal impervious surfaces



Prohibited applications

* No applications to
or storm drains
curbside gut




Prohibited applications

* No applicatior
systems the
curbside g

drainage
torm drain,



Prohibited applications

* No applications to any horizontal surface (soil,
turf, etc., or impervious or preconstruction)
within 25 feet of aquatic habitat located
downgradient from the application




Urban Pyrethroid Regs
Measuring Success

* Continued monitoring established urban
watersheds in NorCal and SoCal

* Evaluate levels over time expecting reductions

* Plan to contract for water sampling at SPOT
locations in State located in urban watersheds



Questions?
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