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Objective 1: What Pesticides are In
Surface Water?

WWWw.ces.ncsu.edu/
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Objective 1 — What Pesticides?
Prioritization Model

Corbourtor

Use pattems
[] Agricuttural use IUrban use

Include "rights of way" (site_code=400)

PUR data

Based on PUR data from 2010 to 2012

Toxicity data

(required) LUSEFPA Benchmarks @ Acute toxdcity () Chronic toxdcity

Also use the following sources if there are lower toxicity or additional data:

Benchmark Equivalert (BE, from PPDE} [ | Degradate BE from PPDE)

[] USEPA Drinking Water Standard [] USEPA Human Health Benchmark

a5 Pesticide Prioritization for Surface Water Monitaring,

Advanced Options
Options for PUR data processing
County/region based priortization
[] Month/season based priortization
[] Redefine the probabilities for pesticide use ranking
[] Exclude chemicals without todcity data
Mumber of top pesticides for reporting: 25

1731,3443

[ Site-specific analysis

[7] Dowrload {or import) PUR data for the year of

Download from Oracle Import from text files

2012

Download

L]

numerical months delimited by comm:




CHEMNAME _

Permethrin
Bifenthrin
Cyfluthrin

Diuron
Fipronil
Diquat
Pendimethalin
Chlorothalonil
Bromacil
Prodiamine
Cypermethrin
Sulfometuron
Carbaryl
Flumioxazin
Oxyfluorfen
Malathion
Lambda-cyhalothrin
Triclopyr
Oryzalin
Imidacloprid
Acrolein
Halosulfuron-methyl
Chlorfenapyr
Oxadiazon
Deltamethrin
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Detection frequency (%)

Most Prevalent Pesticides in
California Urban Surface Waters (2008-2014)
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Objective 2: Stormdrain Outfalls and




Stormdrain Outfalls vs. Receiving Waters

100% -
m RW
SD

50% -

Percentage of Detections in
Stormdrains vs. Receiving waters

Generally, DF highest in Stormdrains, but not always.
But it does indicate that the most potentially toxic runoff is from
urban homes and neighborhoods




Objective 3: Seasonal Differences

Dry Season Rain Event



> Dry — base on use patterns

Apps B

Set Local Forecast For.

Go
Search Help

f o
XML RSS Feeds
Current Hazards
Waltches / Warnings
Outlooks
‘Submit Report
Local Outlook
Zurrent Conditions
Observations
Radar
Satellite
Precipitation
Soundings/Profilers
Other Observations
-orecasts
Forecast Discussion
Local Area
Activity Planner
Aviation Weather
Fire Weather
Marine Weather
Severe Weather
Hurricane Center
User Defined Area
Weather Tables
Hydrology
Rivers and Lakes
Other Hydro Info
Chmate
Local
National
Drought
Moare...

! & National Weather Service

&« =2 C [j wwwwrh.noaa

Objective 3 - Seasonal Differences

o June/August

> Rain — First flush of WY?*, Winter Rain

le dor California Departme...
National Weather Service Fore

Sacramento, CA

BF Share

Home News

Weather

Daily-Temp

Chance of
Precip
Precip

12-hr Snow
Total
FRET
Snow
Ratio
6- ir
Temp
Cloudiness.
Dewpoint

Level (ft)

‘Organization FAQ

Wed Nov 19

ScatteredNumerous Chance

Rain Rain ain
Showers Showers Showers

*Water year, Oct 1 — Sept 30

#l Online Conversion -...

‘Shqh\ Likel Chance
Chal

Forecast For Lat/Lon: 38.6700/-121.1680 (Elev. 239 ft)
Folsom CA

Thu Nov 20 ~ SsatNov2z

ChanceLikely

Rain  Rain t=a

te - Ran
Rain fen Showers
High 58 High 60
: 49 Low 51
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Sun Nov 23

High 61
Low 48
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Dry Season Monitoring vs. Rainfall Monitoring
> Detects in RAIN

100% - I
1
Rain

50% -

0%

Percentage of Detections in Rain vs.
Dry Monitoring
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Use caution when spraying when rain is predicted




Objective 4: Regional Differences

Northern California Southern California



Objectlve 4 — Reglonal leferences

DPR Sites



Percentage of Detections in

Southern CA vs Northern CA

10

5

Regional Differences

> |nsecticide Detects in Southern California

0% -

0% -

More insecticide runoff (use?) in SoCal

m NorCal
SoCal



ODbjective 5: Toxic to Aguatic Species?

Ceriodaphnia dubia

Rainbow
Trout

: - ‘ Hyalella azteca
Diatoms Copepods


http://denr.sd.gov/des/sw/images/cerdaph.gif

> USEPA

ODbjective 5 - Toxicity

> UCD Aguatic Health Program - Hyalella azteca

Pesticides Home

Environmental Effects
Home

Endangered Species

Ecological Risk
Assessments

Related Information

2.4-D
2,4-D acids and salts

2,4-D esters

2,4-D, 2-ethylhexyl ester

2.4-D, Butoxyethyl ester

2.4-D, Diethanolamine salt

2,4-D, Dimethylamine salt

2.4-D, Isopropyl ester
2.4-DB

OPP Aquatic Life Benchmarks (pg / L)

{freshwater)

Year
Updated

2014

Fish

CAS
number

Acutel  Chronic?

94-75-7
94-75-7

130
1000

Office of Pesticide Programs' Aquatic Life Benchmarks

On this page

Invertebrates

Acute2  Chronic?

12500
12500
1100

1700

1100

7500

Nonvascular
Plants

Acute?

vascular
Plants

Acute®

Office of Water
Aquatic Life Criteria

Maximum Continuous
Concentration Concentratio
(cMc) (ccc)




Potential Toxicity - Comparison to Benchmarks
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Aquatic Toxicity

60 - Median survival, N = 4 - 8 per site

50

40
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20

96-hr Survival (%)

10

H. azteca 0 .




Objective 6- Mitigation Measures

> Urban constructed water guality ponds to reduce
pesticide concentrations, pesticide loads, and reduce
toxicity

Wood Creek CWQTP Alder Creek CWQTP



Constructed Water Quality Ponds

Pyrethroid Sediment Toxicity

Units
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How effective are they?

Inlet

m Qutlet

_B

Wood Creek

62% reduction

Alder Creek

79% reduction



PART I
Pyrethroid Regulations

. Why are Pyretineids a concerm in urean
surface Waters?

. Generalities of Surface Water Regulatiens

. DPR monitering and leng term trends



A. Pyretnrelds ane an urdan Cencenm

1. Pyrethroids have high use in urban areas

Pyrethroids —x—Diazinon Chlorpyrifos
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A. Pyretnrelds ane an urdan Cencenm
1. Pyrethroids have high use in urban areas

Pyrethroids —a—Fipronil Imidacloprid —e—Carbaryl —=«Chlorfenapyr
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Homeowner use iImidacloprid) not replace OPs

not reported



A. Pyretnrelds ane an Uridan CORcem

2. Pyrethroids have high runoff potential from
urban areas, more so than Ag S
. Urban hardscapes Ve %ﬁx
e o il L
Impervious surfaces
o Storm drain systems

o Lack of consumer
awareness




A. Pyrethreids are an urdan cencerm

3. Pyrethroids: freguent detections in urban
water and sediments

- Urban detection frequency >> Ag
Urban: > 80% DF ¢
Ag: ~ 10% DF______§

. Weg;bn.e.t. al., 2005
Amweg et al., 2006

Hiadik & Kuivila, 2009

“Weston & Lydy, 2010 |

gnsmgnger et al., 201 2

| Holmes et al., 2008
(statewfde study)

City of San Diego, 2010 e



A. Pyrethrelds are an Ursan Cencern

;,l-

Example:

400 homes:

Over course of
one rain storm,

released 120

mg of bifenthrin

in 24 hrs

“| neighborhood

B Contaminate

i over 10 million
2| gallons of

water to

Hyalella LC.,

Contaminate
over 11 tons
of creek
sediment to

Hyalella LC,,




4. Pyrethroids In sedlment and surface waters
are highly
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Toxicity due to pyrethroids
Total pyrethroid concentration (toxic equivalents)
correlated with observed bioassay mortality

Sediment
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A. Pyrethreids are an urdan cencerm

1. Pyrethroids high use Iin urban areas

2. Urban areas engineered for high water
(pesticide) runoff

3. Freguent pyrethroid detections
4, Pyrethroids are highly toxicity
5. Toxicity correlates to pyrethroid chemistry.

!

Strizices Wetisr Reejulziiions for
Pyreinirolel Use in Urozin Areeis



B. Surface \Water Regulations

Purpose: Protect Urban Surface \Waters
® Reduce urban runoff of 17 pyrethroids

® Reduce the amount of pyrethroids applied In
outdoor urban (non-ag) areas

o Professional applicators, “including landscape
maintenance gardeners”

Categories: structural pest control, landscape
maintenance

Homeowner use not regulated




dor Section 6360 - 8972

(& I__l_:dp r. r:a.gm.{.-"c.i.n:_ htm

Disclaimer:
Not an Pesticide Regulation

HOME
Enforcement T o |
California Code of Regulations (Title 3. Food and Agriculture)

Tal k Division 6. Pesticides and Pest Control Operations

@ Scopus - Document ... &g Training Home Page Eﬁ Welcome to Verizon... (] Imported From IE [ DPRInternal F::. 1001 I5t, Sacrament...

About DPR | JeoinElists | AZIndex | Conta

PROGRAMS DATABASES NEWS/PUBLICATIONS QUICK LINKS

Division 6. Pesticides and Pest Control Operations
Chapter 4. Environmental Protection

Subchapter 5. Surface Water

Article 1. Pesticide Contamination Prevention

6970. Surface Water Protection in Outdoor Nonagricultural Settings.

The provisions of this section apply to any person performing pest control for hire, including landscape maintenance gardeners, when
any of the following pesticides is applied outdoors to structural, residential, industrial, and institutional sites:

bifenthrin
bioallethrin

A general review of the

beta-cyfluthrin

gamma "
o o pyrethroid surface water
a':aFI]témeT._ﬁrin I - s

tenpropathiin reguiations, errectuve Ju ,
tau-fluvalinate

permethrin 2 O 1 2
phenothrin

prallethrin

resmethrin

tetramethrin

(a) Except when prohibited in (e), applications to the soil surface, mulch, gravel, lawn, turf, or groundcover must be made using only the
methods described below:



Regulations: Applications to limit amount
of pyrethroids applied -

%
Limit area on pervious surfaces*:; = 4
T
> Spot 98 g
. . 2 ft?
> Pin stream of 1 inch or less | 3 -

> Perimeter band, 3 feet out

> Not w/in 2 feet and sweep

*soil, mulch, gravel, lawn, turf, groundcover



Regulations: Applications to limit amount
of pyrethroids applied

Limit area on Impervious
surfaces*:

> Spot

> Crack and crevice

: . g AN
> Pin stream of 1 inch or less jfff‘% % lil !

> Perimeter band, 2 feet up

*windows and doors, horizontal surfaces, vertical structural surfaces as
walls, foundations, and fencing



Prohibited applications with rain or around
water or where water can go

=5 Unprotected
gutters, sewers aquatlc fe e he e

habitat



@ '~2\What does DPR Monitoring have to
P4 do with Pyrethroid Regulations?

> DPR monitoring confirms pyrethroids
are a concern in urban surface waters

> DPR monitoring data Is used to
determine trends In pyrethroid
detections at long-term monitoring
Sites



Sediment Toxicity Units (TUs)

Pyrethroid Trends in Urban
Surface Water

Most trend Indicators = no

decreased bifenthrin
detections since
regulations in 2012

Sediment Data
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Pre Post Pre Post
NorCal (p=0.8) SoCal (p=0.1)
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Bifenthrin Median Concentration (ng/L)

25 -
20 -
15 -
10 +

Water Data

44 NorCal Pre
m NorCal Post

16

B

Storm (p=0.23) Nonstorm (p=0.00)

SoCal Pre
m SoCal Post

18

6 1

Storm (p=0.43) Nonstorm (p=0.34)



Take home message

> Pesticide runoff from urban homes and
neighborhoods Is common

> More insecticides runoff into surface water In
SoCal than in NorCal

> Use caution when spraying when rain Is
oredicted due to Increased pesticide runoff

> Pyrethroids, fipronil, malathion most concern for
potential toxicity to fish, aguatic organisms

> No current decreasing trend in pyrethroid
(bifenthrin) runoff

> Knew and fellew pyrethroid regulations!




For further information presented, see:
Pyrethroid monitoring:
http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations/2013 Ensminger.pdf

Sufrace water pyrethroid regulations,
http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations/pepple _swregs_upc_ 2 1011.pdf


http://www.cdpr.ca.gov/docs/emon/surfwtr/presentations/2013_Ensminger.pdf

Internet sites and references to slides:
Slide 2 — all pictures taken by DPR (Mike Ensminger, Robert Budd, Kean Goh), permission given for use

Slide 3 — Objectives from Surplus Sales Line (http://www.surplussalesline.com/detail.asp?ProdID=8336); arrow and results chart were taken
from powerpoint clip art when searched in powerpoint (insert Clip art); 6x, original site from http://www.beerbarrels2u.co.uk/

Slide 4 — sites are listed on slide; unlabeled pictures, courtesy of R. Budd, DPR

Slide 6, 7 — DPR modeling prioritization program and printout (Yuzhou Lou, DPR)

Slide 8 — pictures by M. Ensminger; map from Google earth; storm drain map from the city of San Ramon, CA
Slide 10 — pictures courtesy of R. Budd (DPR)

Slide 11- from NWS (http://www.wrh.noaa.gov/forecast/wxtables/?wfo=sto) and NOAA
(http://graphical.weather.gov/sectors/pacsouthwest.php?element=MaxT)

Slide 13 — courtesy of M. Ensminger, R. Budd (DPR)
Slide 14 — image from Google maps

Slide 16 — Hyalella from ipm.ucdavis.edu; diatoms from pixgood.com; C. dubia from http://www.aquaria.com.ua/; copepods from
http://www.warrenphotographic.co.uk; rainbow trout, mountainanglers.com; Euglenozonas, from http://www.fcps.edu/; copepods from
http://Mmwww.warrenphotographic.co.uk/; green algae, site unknown

Slide 17 — pictures from Linda Deanovic, UC Davis Aquatic Health program, used with permission. Aquatic Life Benchmarks, from US EPA
website (http://www.epa.gov/oppefedl/ecorisk ders/aquatic life _benchmark.htm)

Slide 19, H. Azteca from http://www.ars.usda.gov/
Slide 20, from Google earth
Slide 25, picture by M. Ensminger, DPR; Storm drain maps, city of San Ramon, CA; “polluted earth”, site unknown

Slide 26, image from Spurlock Efate class presentation, part 2 (DPR training class;
http://cdpr.ca.gov/docs/emon/surfwtr/presentations/spurlock efate part2.pdf)

Slide 27, images from Google earth
Slide 28, Hyalella image from ipm.ucdavis.edu

Slide 29, Sediment data from Spurlock Efate class presentation, part 2 (DPR training class;
http://cdpr.ca.gov/docs/emon/surfwtr/presentations/spurlock efate part2.pdf)

Slides 31, 33, 34, and 35, borrowed from M. Pepple (DPR, retired) in presentation
http://cdpr.ca.gov/docs/emon/surfwtr/presentations/pepple swregs upc 2 1011.pdf

Slide 33, pin stream application from http://ucanr.org/sites/UrbanAnts/files/77807.pdf

Slide 34,crack and crevice applicator from http://www.americanpestsupplies.com/

Slide 34, application by http://www.ces.ncsu.edu/

Slide 35, Rainfall photograph by M. Ensminger (DPR); applicator in orange coveralls, from R. Budd (DPR)
Slide 36, image from powerpoint clip art
Slide 39, photographs from M. Ensminger and R. Budd, DPR



http://www.surplussalesline.com/detail.asp?ProdID=8336
http://www.beerbarrels2u.co.uk/
http://www.wrh.noaa.gov/forecast/wxtables/?wfo=sto
http://graphical.weather.gov/sectors/pacsouthwest.php?element=MaxT
http://www.aquaria.com.ua/
http://www.warrenphotographic.co.uk/
http://www.fcps.edu/
http://www.warrenphotographic.co.uk/
http://www.epa.gov/oppefed1/ecorisk_ders/aquatic_life_benchmark.htm
http://www.ars.usda.gov/
http://cdpr.ca.gov/docs/emon/surfwtr/presentations/spurlock_efate_part2.pdf
http://cdpr.ca.gov/docs/emon/surfwtr/presentations/spurlock_efate_part2.pdf
http://cdpr.ca.gov/docs/emon/surfwtr/presentations/pepple_swregs_upc_2_1011.pdf
http://ucanr.org/sites/UrbanAnts/files/77807.pdf
http://www.americanpestsupplies.com/
http://www.ces.ncsu.edu/
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