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Pesticides In Urban Runoff

Topics

e What’s the big deal?
e Landscape runoff research
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Pesticide Application



Irrigation Management



“Urban Drool”









Runoff From Urban Landscapes

Evaluating BMP effectiveness
to reduce volumes and
Improve quality of runoff
from urban environment



Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

e Controlled experiments

e Residential landscape studies
e Load estimation

e Qutreach

Photo: L. OKi



Runoff From Urban Landscapes

Evaluating BMP effectiveness

Controlled experiments
- Landscape installations at SCREC

— SCREC: UC South Coast Research
and Extension Center,lIrvine, CA



Controlled Experiments

Mitigating Pesticide Runoff
IN Urbanized Environments

Installation of three landscapes

- Irrigation Practices - Porous Surfaces

- Pesticides - Sediment Control

- Plant Selection - Alternative Pest Control
- Vegetative Buffers

Funded by
California State Water Resources
Control Board PRISM program



Controlled Experiments

Photo: L. Oki

“Conventional” landscape

e Trees in turf, exotic species

e Cool season turfgrass

e Concrete drive, walkways, patio

e Standard solid wall drain line

e Standard spray heads

e Automatic irrigation timer on default setting

Graphics: Clark & Green



Controlled Experiments

Low Impact 1
Landscape

e More drought tolerant species
e WWarm season turfgrass

e Slot drains added to drive

e Flagstone walkways, patio

e Rain barrel collection

e Low flow spray heads

e Soil moisture -based irrigation
controllers

e Hydrozones



Controlled Experiments

Low Impact 2 Landscape

e Predominantly native species
» Meadow (Carex sp.)

e Interlocking pavers

e Flagstone walkway

e Dry well

e Drip irrigation

e ET based irrigation controller

e Hydrozones .
Graphics: Clark & Green



Controlled Experiments



Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

e Residential landscape studies



Residential Landscape Studies
Study Site Selection

e 8 sites

e 4 each in Sacramento (N. Cal)
and Orange (S. Cal) Counties

e Criteria
e Single family homes
e 4-20 years old
e Lot size
e Demographics



Residential Landscape Studies
Study Site Selection

e Storm drain maps
e Locate outfalls
e Delineate drainshed
e |dentify lots
e Verify land use

e Visit outfalls
e Safe access




Residential Landscape Studies
Runoff Monitoring

e Continuous Data Collection
- Flows (depth & velocity)
- Temperature
_ pH
- Electrical conductivity
- Rainfall

e Automated Stormwater
Sampling
e Remote Communication



Residential Landscape Studies
Runoff Monitoring

e Continuous Data Collection
- Flows (depth & velocity)
- Temperature
_ pH
- Electrical conductivity
- Rainfall

Photos: L.OKi



Water Sample Collection
Sampling Schedule

2006
2007
2008
2009
2010

Q1

Biweekly
Biweekly
Monthly

None

Q2

Weekly*
Weekly
Biweekly
Monthly*

Monthly

Q3

Weekly*
Weekly
Biweekly
None

Monthly

Q4

Weekly

Weekly

Weekly
None

Monthly

e Sampling by UC Master Gardeners in Sac Co
e Up to 5 early storms of each season



Water Sample Collection

Sacramento County UC Master Gardeners

Photo: L.Oki

Photo: L.Oki



Water Sample Analyses

UC Riverside
Gan Lab Yates Lab
Nutrients Pathogen indicators
Nitrate, TKN, E. coli
Phosphate, Total P Total coliforms

Somatic coliphages
Male-specific coliphages
Enterococci

Clostridium perfringens

Pestici
diazinon, chlorpyrifos,
pyrethroids (9), fipronil

Drinking Water COCs
TOC, DOC, Br , CI ,
TDS, TSS, turbidity

Pathogens
Glardia
Cryptosporidium



Arden Creek Area Survey
Use of pest control products

FFQ{‘!IIPI’](‘)‘ Percent
< Ants 42 66.6% O

Spiders 13 20.6%
Termites 9 14.2%
Rats or mice 6 9.5%
Fleas 4 6.3%
Vxﬁssli?r,lgbi(relgsi,nsects 3 4.1k
Cockroaches 2 3.1%
Other 2 7.9%

From: Residential pesticide use in California, M.L. Flint, UC Statewide IPM Program,
CA DPR contract 01-0219C, March 15, 2003
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Bifenthrin Concentration- S Cal
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Bifenthrin Concentration- N Cal
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Residential Landscape Studies
Dry Weather Sampling

e Dry weather grab sampling issues

e Sampling
- N. California- Tuesdays, 11:00-2:00
- S. California- Wednesdays, 7:00-11:00

e Arrival
- UC Riverside Wednesdays, before noon

e How representative are these samples?



Residential Landscape Studies
Dry Weather Sampling

Intensive dry weather grab sampling

e Hourly sampling for 7 days
e S. California Site

- June 16- 23, 2008

- Aug 9-15, 2010
e N. California Site

- July 23-30, 2008

- Aug 24-31, 2010



Sample Collection & Analyses
Intensive Dry Weather Sampling

12 sample composite Time 3 sample composite
0:00 _
Diazinon [ 1:00
Chlorpyrifos 200 [ TOC
Fipronil 300 2 1SS
4:00 i
Bifenthrin 5:00 g Nitrate
Fenpropathrin < 6:00 Orthophosphate
L-Cyhalothrin 7:00 pH
cis-Permethrin s00 [ EC
trans-Permethrin 9:00 Turbidity
Cyfluthrin 10:00
Esfenvalerate | 1100 g
Deltamethrin 12:00 ~

1 grab sample every 24 hrs for biologicals



Sacramento County
Location

Photos: L.OKki



Orange County
Location



Northern California Neighborhood Site

Fipronil

Intensive Dry Weather Sampling

Southern California Neighborhood Site

Fipronil Concentration (ng/L)
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Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

e L oad estimation
- Concentrations
- Flow volumes



Dry season runoff patterns
Daily Periodicity

Water Depth (cm)

Tue Wed Thu Fri Sat Sun Mon
July 1 July 2 July 3 July 4 July 5 July 6 July 7
6
5 |
4
3|
) |
1
0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00
Time of Day

0:00

Graphics: L. OKi



Dry season runoff patterns
Daily Periodicity

Water Depth (cm)

Tue Wed Thu Fri Sat Sun Mon
July 1 July 2 July 3 July 4 July 5 July 6 July 7
6,
5,
2,
1
0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00 12:00
Time of Day

0:00

Graphics: L. OKi



Pollutant Load Modeling

Low & Very Low Density Residential Zones



Pesticides In Urban Runoff

Topics

e What’s the big deal?
e Landscape runoff research



Thank you
lroki@ucdavis.edu‘



Controlled Experiments



