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I. What this talk is NOT! 

Disclaimer 1: 
Not an enforcement talk on the new pyrethroid 
surface water regulations 
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I. What this talk IS: 
Disclaimer 2:  
A general review 
of why the new 
surface water 
regulations were 
adopted on June 
19, 2012 and 
took effect July 
19, 2012 
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II. Why am I discussing insecticides at 
a herbicide meeting? 

• General information to “any person 
performing pest control for hire” 

• Knowledge and caution for general pesticide 
applications 
• Urban use pesticides can end up in surface 

waters 
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II. Why am I discussing insecticides at 
a herbicide meeting? 

• Surface Water Regulations  
• 2010: Draft regulatory concept 

• Prevent or reduce surface water 
contamination by pesticides 

• Various Workshops 
• 2012: Regulations re-written to include only 

pyrethroid insecticides 
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III. What are Pyrethroids? 

• Synthetic forms of pyrethrins 
• Synthetic forms developed for increased 

persistence, toxicity 
• Moderate to lengthy persistence 

• Soil half-life: ~1 week to > 1 year 
• Low volatility 
• Agriculture and non-Ag uses 
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III. What are Pyrethroids? 
• Highly hydrophobic – associate with 

suspended and bed sediments 
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III. What are Pyrethroids? 

• Controls crawling, flying, chewing insects 
• Ants, cockroaches, fleas 
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III. What are Pyrethroids? 

• Controls crawling, flying, chewing insects 
• Ants, cockroaches, fleas 
• Mosquitos, wasps, hornets, flies, bees 
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III. What are Pyrethroids? 

• Controls crawling, flying, chewing insects 
• Ants, cockroaches, fleas 
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III. What are Pyrethroids? 

• Controls crawling, flying, chewing insects 
• Ants, cockroaches, fleas 
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III. What are Pyrethroids? 

• Controls crawling, flying, chewing insects 
• Ants, cockroaches, fleas 
• Mosquitos, wasps, hornets, flies, bees  
• Termites 
• Beetles, borers, caterpillars 

• Arachnids: mites, ticks, spiders 
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III. What are Pyrethroids? 

• Controls crawling, flying, chewing insects 
• Ants, cockroaches, fleas 
• Mosquitos, wasps, hornets, flies, bees  
• Termites 
• Beetles, borers, caterpillars 

• Arachnids: mites, ticks, spiders 
• Millipedes and centipedes 
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http://en.wikipedia.org/wiki// 



III. What are Pyrethroids? 
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• Highly 
active – 
low use 
rate 

Recommended use rates, control of bollworms, cutworms, stinkbugs, alfalfa hopper,  spider mites, beetles, 
grasshoppers, cloverworm, looper, earworm, armyworm in corn, soybean: UT 
@http://www.utcrops.com/cotton/cotton_insects/InsectBook.htm 
 

P
e
rm

e
th

rin

b
-C

y
flu

th
rin

D
e
lta

m
e
th

rin

g
-C

y
h
a
lo

th
rin

λ -
C
y
h
a
lo

th
rin

E
sf

e
n
v
a
le

ra
te

z-
C
y
p
e
rm

e
th

rin

C
y
p
e
rm

e
th

rin

B
ife

n
th

rin

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

U
se

 r
a
te

 (
o
z 

a
i/
A
)

http://www.utcrops.com/cotton/cotton_insects/InsectBook.htm
http://www.utcrops.com/cotton/cotton_insects/InsectBook.htm


 
Outline 
I. What is this talk about? - Disclaimers 
II. Why are we discussing insecticides? 
III. What are pyrethroids? 
IV.Why are they a concern? 
V. Generalities of Surface Water 

Regulations 

17 



IV. Why are Pyrethroids a concern in  
surface waters? 

1. Pyrethroids have high use in urban areas 
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Pyrethroids: high, increasing use, 
replace OPs 



IV. Why are Pyrethroids a concern in  
surface waters? 

1. Pyrethroids have high use in urban areas 

19 CDPR PUR 

Homeowner use not reported 

 

Other urban insecticides (carbaryl, 
imidacloprid) not replace OPs 
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IV. Why are Pyrethroids a concern in  
surface waters? 

2. Pyrethroids have high runoff potential from 
urban areas, more so than Ag 

• Urban hardscapes 
• Impervious surfaces 

• Storm drain systems  
• Lack of consumer  
 awareness 
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IV. Why are Pyrethroids a concern in  
surface waters? 

• Lack of consumer awareness 
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IV. Why are Pyrethroids a concern in  
surface waters? 

3. Detection of pyrethroids is frequent and 
widespread in water and sediments of urban 
waterways 

• Urban detection frequency >> Ag 
• Urban > 80% DF*,** 
• Ag samples ~ 10% DF** 
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*CDPR data   **Weston & Lydy  http://www.water.ca.gov/iep/docs/052510UrbanRunoff.pdf 

 



df 60-100% 
Hladik & Kuivila, 2009  df ~ 100% 

Weston et al., 2005  

Amweg et al., 2006 

df 100% 
Holmes et al., 2008   

(statewide study) 

df ~ 100% 
Ensminger et al., 2012  

3. High Urban Detection Frequency 

df ~ 100% 
Ensminger et al., 2012 

df 97% 
Weston & Lydy, 2010  
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df 100% 
Lao et al., 2010  df 75% 

City of San Diego, 2010  



IV. Why are Pyrethroids a concern in  
surface waters? 

3. Detection of pyrethroids is frequent and 
widespread  

• Rainfall  
increases  
runoff 
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IV. Why are Pyrethroids a concern in  
surface waters? 
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Example: 

neighborhood 

in Roseville 

CA 

400 homes: 

Over course 

of one rain 

storm, 

released 120 

mg of 

bifenthrin in 

24 hrs Contaminate 

over 11 tons 

of creek 

sediment to 

Hyalella 

LC50 

Contaminate 

over 10 

million 

gallons of 

water to 

Hyalella 

LC50 

Weston & Lydy  http://www.water.ca.gov/iep/docs/052510UrbanRunoff.pdf 



IV. Why are Pyrethroids a concern in  
surface waters? 

4. Pyrethroids in surface waters and sediments 
do affect primary consumers  

- Highly toxic 
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• Aquatic invertebrates more 
sensitive than terrestrial 

• Hyalella azteca most sensitive 

Scott Bauer, USDA 

Hyalella azteca 
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Pyrethroid concentrations in sediment are usually 
compared to Hyallela LC50 values normalized to 
sediment OC 
 

 
H. azteca sediment LC50 

n=73 
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Pyrethroid concentrations in water most often 
exceed Hyallela LC50 values 
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H. azteca water LC50 



>31-30.1-1

100

80

60

40

20

0H
. 
a
z
te

c
a
 m

or
ta

lit
y 

(%
)  

5. Toxicity due to pyrethroids 
• Total pyrethroid concentration (toxic equivalents) 

correlated with observed bioassay mortality 

IV. Why are Pyrethroids a concern in  
surface waters? 

Weston et al., 2005 
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Sediment Water 



IV. Why are Pyrethroids a concern in  
surface waters? 
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Surface Water Regulations for 
Pyrethroids in Urban areas 

1. Pyrethroids high use in urban areas 
2. Urban areas engineered for high water 

(pesticide) runoff 
3. Frequent pyrethroid detections 
4. Pyrethroids are highly toxicity 
5. Toxicity correlates to pyrethroid chemistry 
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V. Generalities of Surface Water 

Regulations 
Purpose: Protect Surface Waters 
• Reduce urban runoff of 17 pyrethroids 
• Reduce the amount of pyrethroids applied in 

outdoor urban (non-ag) areas  
• Professional applicators, “including 

landscape maintenance gardeners” 
• Homeowner use not regulated 
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Main use reporting categories covered:  

structural pest control, landscape maintenance 



Applications to limit the amount of 
pyrethroids applied 

 Limit area: 

• Spot 

• Crack and crevice  

• Pin stream of 1 inch or less 
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http://ucanr.org/sites/UrbanAnts/files/77807.

pdf 

< 2 ft2 



 
Applications to limit amount of pyrethroids 
applied 
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3 feet out 

not w/in 2 feet and sweep 

2 feet up 

Limit spraying on impervious surfaces 



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

Unprotected 

termiticide 
Stormdrains, curbside gutters, 

sewers, aquatic habitat  

R. Budd, CDPR 



Specifics and Exemptions 
These are generalities – for specifics or 
exceptions see: 
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CA Code of Regulations, Title 3. 
Food and Agriculture, Division 6. 
Pesticides and Pest Control 
Operations. Chapter 4. 
Environmental Protection. 
Subchapter 5. Surface Water. Article 
1. Pesticide contamination 
prevention: 
http://cdpr.ca.gov/docs/legbills/calco
de/040501.htm#a690 

http://cdpr.ca.gov/docs/legbills/calcode/040501.htm
http://cdpr.ca.gov/docs/legbills/calcode/040501.htm
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QUESTIONS? 




