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Pyrethroids: widespread toxicity in 
California urban waters 

§  Majority of tested creeks 
 
§  Multiple pyrethroids 
 
§  Mostly sediment, some water 

column 

§  Direct connection to urban 
runoff 

 
§  Urban>>Agricultural areas 

Photo courtesy Don Weston 

Source:  Weston et al., urban runoff program data and California Water 
Board data. Hyalella azteca (amphipod) 



Current challenge:  
Widespread pyrethroid toxicity 

SWRCB  
SWAMP  



 
 
Biggest Source: 
Argentine ant control conducted 
legally by licensed professionals 
 
 
 

Photo:  
J. Klotz, UCR 

Photo:  
Alex Wild 



Due to widespread insecticide toxicity,  
Clean Water Act compliance 
probably not attainable without FIFRA help 



Up against a common belief: 
§  If EPA “approved” (registered) a pesticide, it must 

be OK for the environment, if used according to 
the label. 

Sacramento County Stormwater Program 



USGS NAWQA 

But….registered pesticides 
common in water bodies 



Not just California: 
Central Texas urban pyrethroids 2008 

From Hintzen, et al 2008 



Pesticide Registration: 
A Reality Check 

§  “Gaps in pesticide regulatory 
programs…result in discharges that 
adversely affect urban creek water 
quality”               

 
San Francisco Bay OP Pesticide TMDL  

Photo courtesy NOAA 



California local agencies 
cannot regulate pesticide use.  

“…no local government “may prohibit or in any 
way attempt to regulate any matter relating to 
the registration, sale, transportation, or use of 
pesticides…” 

 
  California Food and Agriculture Code Section 11501.1 



So what’s our strategy?… 



So what’s our strategy?… 



 
Regulatory Initiatives 

 
A key strategy to address pesticide toxicity 

§  Sufficient authority to regulate pesticide use 
resides with: 
– U.S. Environmental Protection Agency 
– California Environmental Protection Agency 



 
Past experience – Proof of Concept 
 
Diazinon and Chlorpyrifos toxicity in most urban 
areas of California, 1990s.  

•  San Diego 

•  Sacramento 

•  San Joaquin 

•  Orange 

•  Ventura 

•  San Francisco Bay Area (9 Counties) 



Diazinon concentrations 
Strong Ranch Slough, Sacramento, 1995-2011 



Diazinon concentrations 
Arcade Creek, Sacramento, 2003-2011 



0 

2000 

4000 

6000 

8000 

10000 

12000 

14000 

16000 

18000 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Lb
s 

A
pp

lie
d 

Year 

Diazinon Reported Urban Use 
 Sacramento County 

1996-2010 (from DPR Pesticide Use Report Database 

Annual Total 



Chlorpyrifos: similar story 

Arcade creek 

 Strong Ranch Slough 



Chlorpyrifos use 

 Sacramento County Chlorpyrifos Reported 
Urban Use 



Right here in San Diego 

Source:  City of San Diego, Chollas Creek TMDL Source Loading, Best Management Practices, and 
Monitoring Strategy Assessment, prepared by Weston Solutions, September 2006. 



Uh oh…switch to pyrethroids  
 

Estimated use of study list pyrethroids in the San Francisco Bay Area 2001-2004 (permethrin equivalents) 
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Pyrethroid urban use trending down... 
1996-2010. DPR Pesticide Use Report Database 

 



LC 50 18 
ppb 

Fipronil on the horizon 



Silver lining  
(if you’re in northern California)  
 

LC 50 18 ppb 



Diazinon/chlorpyrifos 

Dz/Ch removed from urban 
market 

A Pictorial History and Futurecast of 
Pesticides in Urban Runoff 



Diazinon/chlorpyrifos 

Pyrethroids  

Dz/Ch removed from urban 
market 



surface water protection 
regulations 

Diazinon/chlorpyrifos 

Pyrethroids  

Dz/Ch removed from urban 
market 



surface water protection regulations 

Diazinon/chlorpyrifos 

Pyrethroids  

fipronil 

OPs removed from urban market 



surface water protection regulations 

Diazinon/chlorpyrifos 

Pyrethroids  

fipronil 

OPs removed from urban market 

Reactive,  
not proactive 



surface water protection regulations 

Diazinon/chlorpyrifos 

Pyrethroids  

fipronil 

OPs removed from urban market 

Future Pesticide X 
Mitigate early in 

Registration Process 



Where do we go from here? 

Diazinon 
1990s Pyrethroids 

2000s 

DDT 
1960s 

Fipronil 
2010s This is where 

we want to be. 



Recent successes point the way:  
 
DPR Surface Water Protection Regulations 

§  July 19, 2012 
§  Restricts pyrethroid applications 
§  Only applies to licensees 
§  Works in concert with EPA bifenthrin labels 
§  UC Davis study predicts 85% reduction in 

stormwater (Jorgenson et al) 



Recent Success: 
EPA Bifenthrin Label changes 

§  No application to horizontal impervious 
surfaces (unless protected from runoff) 

§  Restricts applications to vertical surfaces  



Pyrethroid Label Language Changes 
 EPA PR Notice 2008-1 



Label Language Changes 



Label Language Changes 



Industry reaction: Compliance 
Assistance videos 

pwg2pmp.com 



PWG compliance assistance 
YouTube videos 

pwg2pmp.com 



UC Davis findings 
(Jorgenson et al.) 



A proactive approach 

     2005 letter to US EPA: 
 
“…a key goal of the registration review 

process should be to protect water 
quality and minimize the need to mitigate 
pesticide impacts through Clean Water Act 
mechanisms.” 

 
* California Stormwater Quality Association 

* 



 
Solution:  
 
 §  Effective, proactive pesticide regulation 

based on existing statutory authority.  

– FIFRA (US EPA Office of Pesticide Programs) 
 
– Calif Food and Ag Code (Calif Dept of Pesticide 

Regulatio) 



 
 

CASQA / Stormwater pesticide efforts 
 

§  Pesticides Subcommittee 
 

§  EPA OPP advisory committee 
–  Pesticide Programs Dialogue Committee 

 
§  DPR Advisory committees 

–  Pest Management Advisory Committee 
 

§  Structural Pest Control Board 
–  Appointed Board member 
–  IPM licensing and continuing education 
–  IPM marketing 

 
§  Funding for technical support 



Regulatory Initiatives 



Key Partners 

§  Calif Department of Pesticide Regulation 
§  SF RWQCB 
§  CV RWQCB 
§  SWRCB 
§  Region 9 EPA 



Stormwater Regulatory 
goals: 
§  US EPA Office of Pesticide Programs 
 

– Agency wide institutionalization of WQ protections 
 

§ Urban pathway analysis 

§ Aquatic toxicity data 

§ CWA/FIFRA Harmonization  

§ Effective label restrictions 

 
 



Registration improvements 
needed 

§  Urban pathways 

§  Sediment fate and toxicity  
 
§  Data for water quality criteria 

–  8 species, appropriate species 

§  Wash-off data for urban surfaces 
 
§  Commercially viable analytical methods for environmental 

samples  
 
§  Clear and rational data exemption criteria 



CWA vs. FIFRA test species 
  

bifenthrin water exposures LC50 values (from ECOTOX database) 
 

 
             Daphnia magna = 1.4 µg/L 

 
 

       Ceriodaphnia dubia = 0.107 µg/L 
 
 

              Hyalella azteca = 0.0093 µg/L  

 

FIFRA 
species 



CWA vs. FIFRA test species 
  

bifenthrin water exposures LC50 values (from ECOTOX database) 
 

 
             Daphnia magna = 1.4 µg/L 

 
 

       Ceriodaphnia dubia = 0.107 µg/L 
 
 

              Hyalella azteca = 0.0093 µg/L  

 

CWA 
species 



Achievement:  
Partnership with DPR 

  
–  Surface Water Protection Regulations 

§ pyrethroid applications by licensees 
 
–  New screening mechanisms for water body impacts 
 
–  IPM research and dissemination 
 
–  Key partner in dealing with US EPA 



DPR AI screening (draft) 



 
Achievement: Changes at US EPA  
Office of Pesticide Programs  
 §  Pyrethroid label changes 

 
§  Stringent Bifenthrin label changes 
 
§  Pyrethroid registration review frontloaded 
 
§  “Harmonize” CWA FIFRA WQ analysis 
 
§  Urban pathway analysis 

§  More appropriate WQ data requirements 



Ongoing challenge: 
A Moving Target  

–  1,012 registered pesticides 
12,890 registered products 
currently 

–  900 pesticides and 11,000 
products in late 1990s. 

–  Environmental monitoring  
changes 
§  Fungicides 
§  Herbicides   
 

§  All regulated and reviewed by 
about 750 employees at OPP... 

Sacramento County Stormwater Program 



Result: Whack-a-Mole 



? 

Ongoing challenges: EPA still 
needs better understanding of 

urban pesticide pathways 



Ongoing Challenges:  
ANPR EPA Bay Delta Plan 

(2011) 
§  What new or revised effluent limitations, monitoring 

requirements or other permit requirements could be 
included in NPDES permits for discharges of pesticides 
from MS4s in the Bay Delta Estuary in order to better meet 
the regulatory standard of reducing discharges to the 
maximum extent practicable?  

 

§  What information is necessary to determine permit 
requirements, such as identifying effluent limits that can 
effectively reduce ambient contaminant concentrations and 
restore designated uses?  



CASQA Response:  
Meeting with Region 9 EPA 

§  Organized by CASQA Pesticides 
Subcommittee 

§  Educated EPA on California actions for 
pesticides 
– CASQA 
– Sacramento and Bay Area MS4s 
– Region 2 and Region 5  
– DPR 



Result: Bay Delta Action Plan 
(2012) 

§  California is a national leader in monitoring 
and investigating pesticide effects on aquatic 
species and taking actions to reduce 
pesticide-caused water quality impairments 
and aquatic toxicity through pollution 
prevention programs.  

§  State agencies are using federal CWA tools 
and state water and pesticide laws to identify 
numeric water quality criteria, support 
monitoring, reporting, and assessment 
programs, control pesticides at the discharge 
site, and remove pesticides from runoff 
before entering the aquatic ecosystem.  



But… 
§  d. If aquatic toxicity from urban runoff 

persists in the Bay Delta Estuary and its 
tributaries, EPA recommends evaluating 
the use of residual designation authority 
to establish a Delta Region Municipal 
MS4 permit.  



Coming your way? 
Sacramento MS4 Audit 

August 2012 
§  OP and pyrethroid toxicity was a key topic of 

interest. 



Sacramento MS4 Audit 
August 2012 

§  And this story helped a lot. 



Patience and persistence 
required: strategic thresholds 

Local controls partially 
effective 

Outreach,  IPM 

 

Local controls 



Working together, we can 
solve sticky problems. 

Photo courtesy D. Choe 



Questions? 

Dave Tamayo 
tamayod@saccounty.net 
926 874-8024 



surface water protection regulations 

Diazinon/chlorpyrifos 

Pyrethroids  

fipronil 

OPs removed from urban market 

Future Pesticide X 

Goal: No more 
Whack A Mole! 





Which Pesticide Uses 
Are Most Important for 
Urban Runoff? 



Klotz et al 2008 



Swimming pool 

Storm drain 
Direct to stream 

POTW 

Biosolid land application 



Swimming pool 

Storm drain 
Direct to stream 

POTW 

Biosolid land application 

? 
? 

? 

? 

? 
NPDES PERMIT 

NPDES PERMIT 

? 



Low summer flow 



Achievement:  
Partnership with DPR 

– Pyrethroid re-evaluation 
– Surface Water Protection Regulations  
– Active ingredient screening mechanisms for WQ 
– Surface water monitoring program 
–  Increased urban focus 
–  IPM research and dissemination 
– Negotiation with US EPA 



Surface Water Protection 
Regulations 

§  Reduce pyrethroid applications to horizontal impervious 
surfaces 

§  Only applies to licensees 
§  Works in concert with bifenthrin labels 
§  UC Davis study: 85% reduction in stormwater (Jorgenson 

et al) 
§  Effective July 19, 2012 
§  Surveillance monitoring 



 
Achievement: Changes at US EPA  
Office of Pesticide Programs  
 §  Pyrethroid label changes 

 
§  Stringent Bifenthrin label changes 
 
§  Pyrethroid registration review frontloaded 
 
§  “Harmonize” CWA FIFRA WQ analysis 
 
§  Urban pathway analysis 

§  More appropriate WQ data requirements 



Where’s it coming from? 

Source: CDPR PUR 

Reported Urban Pyrethroid + Pyrethrin Use 
(California 2007, pounds, active ingredient)

Structural 
545,849

ROW 834
Landscape 

22,926

Public Health 
10,298

Other 4



Unreported uses add to the pie. 
Urban Pyrethroid and Pyrethrins, California 2007

reported uses and unreported estimate (sales minus reported)

Unreported  

Landscape

ROW

Other

Public Health 

Structural 

Source: CDPR PUR and sales 



Stormwater Strategy:  
 
Use FIFRA to address the 
BIG part of the pie. 

Urban Pyrethroid and Pyrethrins, California 2007
reported uses and unreported estimate (sales minus reported)

Unreported  

Landscape

ROW

Other

Public Health 

Structural 



MS4 Permit requires chemical 
and toxicity testing 



surface water protection regulations 

Diazinon/chlorpyrifos 

Pyrethroids  

fipronil 

OPs removed from urban market 

Future Pesticide X 

Goal: No more 
Whack A Mole! 





Label Language Changing 
§  EPA PR Notice 2008-1 






