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● The link between indoor flea control and SF Bay

● IPM alternatives 

○ New insights about systemics vs topicals

● Outreach activities and opportunities

○ Recent outreach by BAPPG and members

○ Introduce you to a Toolkit

○ What your agency can do

○ Possible coordinated outreach

Topics for Today
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Pesticides Workgroup 2023 Highlights

• Submitted 5 comment letters to USEPA
– Priority indoor pesticides: etofenprox and 

cyantraniliprole
– Connection between indoor uses and 

endangered species
– Proposed regulatory change for all on-pet 

pesticides
• Met with USEPA Office of Pesticide Programs 
• Several veterinary outreach highlights (coming 

later!)
• Presented with the 2023 Dr. Teng-Chung Wu 

Pollution Prevention Award by the Water Board

https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/dr_teng_chung_wu_award.html



Pesticide Discharges to the Sewer Can Harm the 
Environment and Be Costly

• Potential to cause or contribute to wastewater treatment process 
interference

• Adverse impacts to receiving waters

• Permit compliance issues

• Exposes cities to the potential for third party lawsuits under the Federal 
Clean Water Act (CWA)

• Degrade recycled water quality and/or ability to reuse biosolids
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Pesticides of Concern are Those That Exhibit Aquatic 
Toxicity and Persist in the Environment

• Fipronil

• Imidacloprid

• Indoxacarb

• Pyrethroids

– Bifenthrin

– Cypermethrin

– Deltamethrin

– Permethrin
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Numerous Scientific Studies Provide Significant Evidence That On-
Pet and Indoor Flea/Tick Treatments Travel Through Sewer Systems 

and Are Discharged in Effluent



How Indoor and On-Pet Treatments Travel to Sewer 
Systems and San Francisco Bay

Indoor pet 
flea control 

product 

Washing of 
pets, hands, 

pet 
bedding, 

floors, 
carpets, and  

clothing

Transport 
to sanitary 

sewer 
system

Discharge 
to water 

body, 
recycled 
water, 
and/or 

biosolids
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We have evidence that on-
pet pesticides pass through 
wastewater treatment at 
concentrations above 
aquatic toxicity thresholds 
for sensitive organisms
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Aquatic toxicity thresholds:
11 ng/L for fipronil
10 ng/L for imidacloprid



California’s Department of 
Pesticide Regulation is Studying the 
Human Health Risks Associated 
with Fipronil Exposure

“Scenarios that pose a potential risk to home users include:
– Acute dermal exposure for users who apply pet spray at home

Post-application residential exposures for adults considered to pose a potential health risk include:
– Seasonal exposure to pet spray products

Post-application residential exposure for children considered to pose a potential health risk include:
- Short-term oral exposure to turf granules

- Seasonal oral exposure to pet products
- Seasonal dermal exposure to pet products”

9
Source: Fipronil Risk Characterization Document, Human Health Assessment Branch, Department of Pesticide Regulation, California Environmental Protection Agency. 
March 2023.



Pesticides of Concern are Those That Exhibit Aquatic 
Toxicity and Persist in the Environment

• Seeking to reduce use of persistent, 
toxic pesticides so the values return 
to below aquatic toxicity thresholds

• This list could change:
– As consumer preferences change 
– As new products come to the 

marketplace
– As new science emerges
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• Fipronil
• Imidacloprid
• Indoxacarb
• Pyrethroids

○ Bifenthrin

○ Cypermethrin

○ Deltamethrin

○ Permethrin
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An IPM Pyramid for 
Flea and Tick Control
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http://npic.orst.edu/pest/homeipm.h
tml

Physical measures
Vacuum; clean 

bedding
Monitor
Keep out of tall 

grass

Systemically-acting pet 
preventatives

Many are orals/chewables

Pesticides
Indoors
On-pet

Consider strategic 
use of pesticidal 

products to protect 
animal health and 

public health



Using IPM for Flea Control

1. Prevent: vacuum (everywhere and often!), wash bedding, steam clean
2. Monitor: flea combs, flea traps
3. Crack-and-crevice sprays: more effective and reduce human exposure, 

relative to foggers and carpet sprays 

Source:https://www.instructables.com/Si
mple-Flea-Trap/

Source:https://www.ecats.vet/siteSearch/view/2253
02_Fleas.pml

Source:https://www.preventivevet.com/pets/how-to-
get-rid-of-fleas-in-your-home



Similarly for Ticks…Our Consumer 
Message is That Prevention is the Key

1. If possible, keep your dog’s coat short.

2. Try to keep out of the brush.

3. Thoroughly inspect your pet after walks. Pay particular attention to the 
nose, mouth, eyes, ears (inside too), around tails and under the collar. 

4. Seek to create a tick-free zone in your yard, controlling brush or tall 
grass. 
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Alternatives Include Systemically-Acting Medications

• May be administered either orally 
(chewables) or topically

• Some systemically-acting medications 
also protect against internal parasites
– Reducing number of monthly 

medications
• Many of the newest ones are 

isoxazolines
– Associated with possible adverse 

neurologic reactions in some dogs
• Prescriptions required rather than over 

the counter 
– Creates a social justice aspect

14



Evidence Suggests that Systemics May be More 
Effective Than Topicals

Why? Hypotheses include:
• More accurate application method
• More direct approach (pest bites animal rather than happens upon the topical 

on the skin or fur)
• The active ingredient is not being licked off or diluted around the home
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"In this study systemically acting insecticides such as nitenpyram, and the topically 
applied but systemically active insecticide selamectin, were more effective in 
interfering with flea blood feeding than were imidacloprid and fipronil.”

"Flea blood feeding patterns in cats treated with oral nitenpyram and the topical insecticides imidacloprid, fipronil and selamectin,"  McCoy, c., et al., Veterinary 
Parasitology, Vol. 156, pp 293-301, 2008.



Orals May Pose Lower Risk of Environmental Harm
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“It is possible that orally administered isoxazolines such as afoxalaner, lotilaner or 
oral formulations of fluralaner may pose a lower risk of environmental harm. 
Orally administered fluralaner is primarily excreted unchanged in the faeces, as 
opposed to being widely disseminated in hair and skin (European Medicines Agency, 
2013). However, concerns still exist, as fluralaner is extremely persistent in the 
environment, with a DT50 in soil of up to 989 days and has a high toxic potency for 
non-target invertebrates (European Medicines Agency, 2017).”

From Perkins et al., Potential role of veterinary flea products in widespread pesticide contamination of English rivers, Science of the Total Environment 755 (2021) 143560.



Summary of Concerns for Flea and Tick Control

• Flea and tick control pesticides are reaching sewer systems

• Pesticides subsequently discharged into San Francisco Bay can exceed 
aquatic toxicity thresholds

• CA’s Dept of Pesticide Regulation has identified potential human health 
risks associated with fipronil

• Systemically active and orally-applied products may pose lower 
environmental risk and may be more effective

• When vets, animal shelters and pet adoption agencies use these 
topicals, consumers view that as an endorsement
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BAPPG’s Progressive Collaboration with 
and Outreach to Veterinarians

INITIAL RESEARCH (2015-2018)
• Researched indoor urban sources of high priority pesticides; found on-pet and indoor flea 

medications to be a major concern; sought alternatives

INITIAL VETERINARY OUTREACH (2018-2022)
• Communication w/ Bay Area veterinary medical associations (newsletters, presentation)
• Veterinary Technician trainings at local community college 
• Initiated communication with the American Veterinary Medical Association (AVMA)

LATEST VETERINARY OUTREACH (2023-present)
• (International) vet survey is in development with the Veterinary Information Network (VIN)
• Sought and obtained Continuing Education credit (nationally approved) for outreach presentation

– Invited to speak at VIN, February 2024 (VIN survey to follow)
– Invited to speak at the AVMA conference, Austin, TX, June 2024
– Palo Alto used these materials to reach out to their muni shelter
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City of Palo Alto Pilot Outreach to Shelter: Pets In Need

• Two locations: Palo Alto and Redwood City

• Current practice: dose every animal with Frontline (fipronil) prior to adoption

• Palo Alto Goal: shelter shifts from fipronil use and educates staff and their clients 
about fipronil’s detrimental environmental impacts, exposure to people, 
questionable efficacy 



For Pets In Need, a Two-Step Approach Was Used:

1. An in-person meeting with the manager and lead veterinarian

– Established our water quality expertise

– Shared draft rack cards for their front counter; received thoughtful feedback

2. Several months later, we returned

– Trained ALL staff at Palo Alto and Redwood City locations (via Zoom)

• Offered Continuing Education Credits

– Printed 2,500 rack cards with the requested edits and provided card holders

– Information distributed at shelter and offsite pet adoption events

3. PIN reports they will shift to safer products in the spring 

- We will check in every few months for feedback, rack card reprints and use, in-
house flea/tick treatment product switch, training needs, outreach assistance, and 
science/regional project updates. 20



BAPPG Toolkit for Veterinarian Outreach

• Baywise.org (residential page and vet 
page with technical papers)

• Sample letter of introduction 
• Rack card artwork, QR Code, and card 

holder specs/purchase details
• Sample veterinary presentation 

– For CE units (1) must be presented by Stephanie 
on behalf of BACWA and (2) Stephanie is 
responsible for tracking and providing 
certificates

21



We Have Websites Tailored for 
Vets and Their Clients

22
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BAPPG Toolkit for Public Outreach
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● BAPPG webpages
● Utility bill Insert
● Campaign artwork and text 
● Electronic ad video
● OWOW flea factsheet (updated!)
● Public presentation slides

○ Prepared by David Robertson (SJ) and 
Stephanie for Santa Clara Library event

○ Updated with latest insights along with 
speaker notes





http://drive.google.com/file/d/1s2PlspP8xEGLSEJZ0DbtNzPktlN33ZSR/view




Where to Find the Toolkit

Bay Area Pollution Prevention Group - Bay Area Clean Water Agencies (bacwa.org)

https://bacwa.org/committees/bay-area-pollution-prevention-group/


Possible Pet Store Opportunity: Pet Food Express is a 
California-only chain that began in the Bay Area
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Ideas for Next Steps
Continue current 2024 tasks, consider expanding effort at Fall Pollutant Prioritization Meeting. 

Current tasks:

1.Public Outreach via BAPPG

Update Baywise Flea/Tick outreach content

Veterinary and Public Outreach Toolkits for more agencies to use

Track progress of Pets In Need and Pet Food Express Projects

2. Vet Outreach*
● Assess results of VIN survey
● Two vet presentations this year (VIN, February 2024; AVMA June 2024)
● Support to Pets In Need, Pet Food Express if needed

3. Regulatory Tracking*
● EPA’s proposal to move on-pet pesticide authority to FDA
● Opportunities to work with DPR (Sustainable Pest Management) and DTSC (Safer Consumer Products)
● Fipronil

•EPA’s Preliminary Interim Decision (PID) to determine eco- or human-risks and associated mitigation
•DPR’s proposed mitigation based on their human risk exposure

*Via BACWA Pesticides Committee
30





2025 Pollutant Prioritization: Consider Expanding Efforts

32

1. Expand Public Outreach via BAPPG

•Story pitch to local news agencies and nonprofits (Bay Nature, Save The Bay)

•BAPPG annual outreach campaign (e.g., electronic ads)

•Identify 1-2 other agencies to work with shelter or veterinarian chain

1. Expand Partnership with Veterinary Community*

•Use VIN survey results to enlist AVMA support (e.g., avoiding prophylactic use) 

•Incorporate messages into AVMA or other veterinary websites/other outreach

•Identify additional veterinary conference and vet programs

•Create a short video that highlights Stephanie’s presentation and CE credits

•Coordinate outreach to a regional veterinary (or pet store) chain

1. Track regulatory opportunities*

•EPA’s proposal to move on-pet pesticide authority to FDA

•Opportunities to work with DPR (Sustainable Pest Management) and DTSC (Safer Consumer 

Products)

•Fipronil
•EPA’s Preliminary Interim Decision (PID) to determine eco- or human-risks and mitigation
•DPR’s proposed mitigation based on their human risk exposure

*Via BACWA Pesticides Committee



Thank You for Your 
Attention!

Stephanie Hughes, P.E.
Consulting Engineer and Senior Lecturer

Santa Clara University
sehughes@scu.edu

408.499.9271

Olivia Trevino
Program Assistant, City of Palo Alto
Olivia.Trevino@cityofpaloalto.org

650.329.2518

Julie Weiss
Watershed Protection Program Manager, City of Palo Alto

Julie.Weiss@cityofpaloalto.org 
650.329.2518
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