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On November 26, 2007, the Natural Resources Defense Council (NRDC) submitted a 

petition to the U.S. Environmental Protection Agency (EPA) to cancel the pet collar uses 

of propoxur and supplemented that petition on April 29, 2009.
1
  To date, EPA has not 

responded to NRDC’s petition.  This registration review process should not be a 

substitute to EPA making a final determination on our petition to cancel all pet collar 

uses of propoxur.  Given the toxicity and exposure data that already exist and that we 

provided in our petition, EPA should act immediately to grant our petition and protect 

human health and the environment from this dangerous poison.  The registration review 

process is estimated to take up to six years to finish, and EPA should not delay in 

canceling the pet collar uses. NRDC offers these comments to EPA on the review of 

propoxur’s registration, but requests the Agency make a final decision on our pending 

petition soon.  

 

NRDC appreciates this opportunity to comment on the registration review of propoxur.  

On December 16, 2009, EPA announced the establishment of the registration review 

docket for propoxur.
2
  Pursuant to the Federal Insecticide, Fungicide, and Rodenticide 

Act (FIFRA), EPA must review the registration of a pesticide every fifteen years.  When 

Congress passed the Food Quality Protection Act, which requires that registration review 

be undertaken by EPA, it explained the importance of the process: 

 

It has become apparent that the rapid development of 

science and the subsequent application of that knowledge in 

how it impacts human health and the environment is not 

only important but continuing to evolve. The goal of 

establishing ongoing scientific look-back procedures will 

enable the important process of registration review to be 

considered every 15 years during a pesticide product's 
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market life. This creates a continuous reregistration process 

that both the Agency and the registrant can plan for, rather 

than creating the need for another complete, resource-

intensive reregistration of all pesticide products at one time 

in the future.
3
 

 

In support of this registration review for propoxur, EPA has docketed a preliminary work 

plan for anticipated data and assessment needs.  NRDC believes that there are gaps in the 

preliminary work plan, and as such, the planned registration review will not sufficiently 

assess the dangers associated with the continued use of propoxur, especially in pet 

collars.  As asserted in our petition, a full and proper assessment of the exposures from 

pet collars would show that the Agency is legally required under FIFRA to cancel all pet 

collar uses of propoxur.  

 

Propoxur is an insecticide that belongs to a category of pesticides called n-methyl 

carbamates.  In addition to neurological toxicity, propoxur is a known carcinogen.  In 

August, 2006, California added propoxur to a list of chemicals known to the state to 

cause cancer.
4
  Because propoxur is a cholinesterase inhibitor, it was included as part of 

EPA’s cumulative risk assessment for the N-methyl carbamates. It is not clear from the 

preliminary work plan whether cholinesterase inhibition and other non-cancer endpoints 

will be included as part of registration review.  NRDC requests that EPA clarify that both 

non-cancer and cancer endpoints will be considered for propoxur’s review. 

 

NRDC is most concerned with the inadequacy of the residential post-application 

exposure assessments conducted for propoxur use in pet collars.  There were significant 

gaps in EPA’s exposure analysis both in the registration eligibility determination and the 

N-Methyl Carbamate cumulative risk assessment.   

 

EPA should use data from residue testing  

 

As reported in NRDC’s “Poison on Pets II: Toxic Chemicals in Flea and Tick Collars” 

and noted in our petition, residues of propoxur on the pets’ fur are significantly higher 

than EPA’s residue estimates.
5
  NRDC tested the residues of propoxur left on pets after 

the pet had worn a collar for three days and fourteen days.  Based on these tests, NRDC 

found that EPA’s assumption about the fur residue concentration for propoxur from the 

pet collars significantly underestimated the actual concentrations.  Whereas EPA 

assumed that 0.069 µg/cm
2 

of propoxur was left on the fur, NRDC sampling found that 

the residue concentrations actually ranged from 0.37 µg/cm
2 

to 11.36 µg/cm
2
.    

 

Based on exposure parameters taken from published and government agency studies and 

residues from the tested animals’ fur, NRDC calculated that after three days of wearing a 

collar, the dose for toddlers with average contact with the pets was between 0.048 
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mg/kg/day and 1.482 mg/kg/day, much higher than the reference dose (RfD) of 0.05 

mg/kg/day. One sample tested was almost 300 times higher than the RfD for propoxur.  

Toddlers with behaviors leading to high exposure to a pet wearing the pet collar could be 

exposed to average doses 1131 times higher than the RfD at three days (with the peak 

dose of 21.795 mg/kg/day), and 203 times higher for pets wearing the collar for 14 days 

(with a peak dose of 1.482 mg/kg/day from the same dog). 

 

NRDC also found that inadvertent direct contact with the flea collar was possible during 

routine pet handling activities. When this contact with the flea collar after a pet had worn 

it for 3 days was included, the estimated dose was more than double the dose if there is 

no direct contact.  After 14 days, the residues which include direct contact with the collar 

were more than 10 times higher than without contact with the collar.  As with the other 

scenarios, the actual residues reported in Poison on Pets II were significantly higher than 

EPA’s assumptions.   

 

At a minimum, NRDC’s report shows that EPA must conduct residue testing for pet 

collars to obtain realistic estimates for residues, rather than rely on its faulty assumptions.  

The risk to children from exposure to propoxur from pet collar uses must be calculated 

accurately in this process.  Based on the projected registration review timeline for 

propoxur, it will take the Agency six years to make a final registration review decision.
6
  

As such, there is more than sufficient time for EPA to conduct residue testing of flea 

collars.  However, the results from NRDC’s “Poisons on Pets II” report alone are 

sufficient to support cancelation of propoxur use in flea collars well before the final 

registration review decision.   

 

EPA should include inhalation exposures from all indoor uses 

 

EPA’s registration review of propoxur should include the inhalation exposures from all 

indoor uses.  Several studies have shown that indoor air can be contaminated with 

propoxur. 

 

First, NRDC’s “Poison on Pets II” report, demonstrated that use of a propoxur containing 

flea collar could result in measurable concentrations of propoxur in the air.  We found an 

average airborne level of propoxur of 0.5 ng/m
3 

over eight hours in a small room. Second, 

a separate study of pesticide concentrations in indoor air found propoxur in all of the 

samples tested, with ranges in concentration from 1.1 ng/m
3
 up to 317 ng/m

3
.
7
  Third, a 

December 2009 assessment by EPA’s Health Effects Division of an emergency 

exemption request for propoxur showed that inhalation risks from crack and crevice 

treatments well exceeded the acceptable margin of exposure. This assessment alone 

underscores the need to conduct a full assessment of inhalation exposures for all indoor 

uses of propoxur. 
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EPA has not published an acceptable level for propoxur in air.  The N-Methyl Carbamate 

Cumulative Risk Assessment did not consider the inhalation route of exposure from pet 

collars and failed to consider children’s inhalation exposures.  This gap in the preliminary 

work plan for propoxur should be filled, and data on levels of propoxur in residential air 

due to pet collars and other indoor uses should be collected. EPA needs to include the 

inhalation exposures to both adults and children in its exposure assessment for propoxur.   

 

EPA should improve estimation of non-dietary ingestion and dermal exposures from 

pet collar residues 

 

EPA’s assessment of the non-dietary exposure must include the exposure from indirect 

hand-to-mouth activity where an individual touches an object or food with pesticide-

contaminated hands, and then puts that object or food into his or her mouth.  Published 

studies show that there is actually noticeable indirect hand-to-mouth activity in infants 

and children.
8
  One study found that, on average, a toddler will touch an object and then 

put that object into his or her mouth 15 times in one hour.
9
  At the high end of the study’s 

distribution (90
th

 percentile), that rate rises to 66 times per hour.  This same study found a 

statistically significant positive correlation between the frequency of object or food in 

mouth activity and blood lead levels.   

 

Previous EPA assessment of children’s exposure to pet collar residues have relied on 

assumptions that are unrealistic, inconsistent with previous agency findings, and not 

supported in the literature.  As part of the registration review EPA must use or develop 

more realistic assumptions for the following parameters: duration of time spent with a 

pet, frequency of pet contact, and hand-to-mouth frequency.   

 

EPA’s exposure assessment for residential post-application exposure to pesticides in flea 

collars in both the Organophosphate Cumulative Risk Assessment (2006) and the N-

Methyl Carbamate Cumulative Risk Assessment (2007) rely on a study by Freeman et al. 

(2001) that included only three children with pets. Based on the results of this study, EPA 

assumed a triangular distribution with a minimum value of 0.03 hrs./day and a maximum 

value of 1.03 hours per day of time spent with a pet. These numbers are much smaller 

than the estimate used in the risk assessment performed for dichlorovos (DDVP) in flea 

collars and the EPA Standard Operating Procedures for Residential Exposure 

Assessments, which both assume that a child plays with a pet for two hours per day. 

However, none of these numbers reflect a “high-end scenario,” which might involve a 

child who spends many hours with a pet (including sleeping) or multiple pets.  
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Previous EPA risk assessments have relied on the Freeman et al. study of nineteen 

children ages 3 years to 12 years to estimate hand-to-mouth frequency. This ignores the 

increased vulnerability of younger children, who have been found to have increased rates 

of hand-to-mouth activity. A 2007 EPA meta-analysis reported that the frequency of 

hand-to-mouth activity for 1- and 2-year-olds range from 19.6 times per hour for average 

behavior up to 63 times per hour for high exposure behavior.
10

 

 

Furthermore, the N-Methyl Carbamate Cumulative Risk Assessment relied on the 

assumption the that a child would touch the pet and get residue on the hand once per hour 

spent with the pet, and that during that hour, the frequency of hand-to-mouth activities 

was 13 times per hour. This assumption is not supported in the literature and contrasts 

with the methods utilized in the cumulative risk assessment for the organophosphates and 

the EPA Standard Operating Procedure for Residential Exposure Assessment where it is 

assumed that each time a child touches his or her mouth, the hand was equally 

contaminated with residues as if he or she had just touched the pet.  Therefore, in this 

review of propoxur’s registration, EPA needs to improve the estimation of non-dietary 

ingestion and dermal exposures from pet collar uses. 

 

These comments are respectfully submitted for your consideration, 

 

Miriam Rotkin-Ellman, MPH 

Scientist 

 

Mae Wu, JD 

Program Attorney 
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