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I. INTRODUCTION 

This document is the Environmental Protection Agency’s (EPA or the Agency) Proposed Interim 
Registration Review Decision (PID) for the first-generation anticoagulant rodenticides (FGARs) 
chlorophacinone, diphacinone and its sodium salt, warfarin and its sodium salt, and the second-
generation anticoagulant rodenticides (SGARs) brodifacoum, bromadiolone, difenacoum, and 
difethialone. Hereafter, these seven active ingredients will jointly be referred to as the 
anticoagulant rodenticides. In a registration review decision under the Federal Insecticide, 
Fungicide, Rodenticide Act (FIFRA), the Agency determines whether a pesticide continues to 
meet FIFRA’s registration standard.1 Where appropriate, the Agency may issue an interim 
registration review decision before completing a registration review.2 Among other things, the 
interim registration review decision may determine that new risk mitigation measures are 
necessary, lay out proposed interim risk mitigation measures, identify data or information 
required to complete the review, and include schedules for submitting the required data, 
conducting the new risk assessment and completing the registration review.3 For more 
information on the anticoagulant rodenticides, see Table 1 below for the PC codes, case 
numbers, and EPA’s public dockets at www.regulations.gov. 
 
Table 1: Anticoagulant Rodenticides Included in this Proposed Interim Decision 

Active Ingredient PC Code(s) Case Number Docket Number 
First-Generation Anticoagulant Rodenticides (FGARs) 

Chlorophacinone 067707 2100 EPA-HQ-OPP-2015-0778 
Diphacinone and its 
sodium salt 067701, 067705 2205 EPA-HQ-OPP-2015-0777 

Warfarin and its sodium 
salt 086002, 086003 0011 EPA-HQ-OPP-2015-0481 

Second-Generation Anticoagulant Rodenticides (SGARs) 
Brodifacoum 112701 2755 EPA-HQ-OPP-2015-0767 
Bromadiolone 112001 2760 EPA-HQ-OPP-2015-0768 
Difenacoum 119901 7630 EPA-HQ-OPP-2015-0769 
Difethialone 128967 7603 EPA-HQ-OPP-2015-0770 

 
FIFRA4 mandates the continuous review of existing pesticides. All pesticides distributed or sold 
in the United States must be registered by EPA based on scientific data showing that they will 
not cause unreasonable risks to human health or to the environment when used as directed on 
product labeling. In 2006, the Agency began implementing the registration review program. EPA 
is to review each registered pesticide every 15 years. Through the registration review program, 
the Agency intends to verify that all registered pesticides continue to meet the registration 
standard as the ability to assess and reduce risk evolves and as policies and practices change. By 

 
1 Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) § 3(g), 7 U.S.C. § 136a(g); 40 C.F.R. § 155.57. 
2 40 C.F.R. §§ 155.56, 155.58. 
3 40 C.F.R. § 155.56. 
4 As amended by the Food Quality Protection Act (FQPA) of 1996, Pub. L. No. 104-170, 110 Stat. 1489. 
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periodically re-evaluating pesticides as science, public policy, and pesticide-use practices 
change, the Agency ensures that the public can continue to use products in the marketplace that 
do not present unreasonable adverse effects. For more information on the registration review 
program, see http://www.epa.gov/pesticide-reevaluation.  
 
The Agency is issuing a PID for the anticoagulant rodenticides5 so that it can (1) move forward 
with aspects of the registration review that are complete and (2) propose interim risk mitigation 
(see Appendices A, B, and C). EPA is currently working with the U.S. Fish and Wildlife Service 
and the National Marine Fisheries Service (the Services) to improve the consultation process for 
national threatened and endangered (listed) species for pesticides under the Endangered Species 
Act (ESA).6 Using its authorities under FIFRA, and in advance of completion of consultation 
with the Services, EPA is proposing mitigation for three pilot listed species for which the 
Agency predicts that the use of the anticoagulant rodenticides is likely to pose jeopardy (J) to 
these species and adversely modify (AM) a designated critical habitat of one species. See Section 
C for more information on the pilot listed species mitigation. The Agency has not yet fully 
evaluated the anticoagulant rodenticides’ risks to federally listed species. However, EPA expects 
to complete its listed species assessment by November 2024 and subsequently, initiate any 
necessary consultation with the Services. Additionally, before completing registration review, 
EPA will complete endocrine screening for the anticoagulant rodenticides under the Federal 
Food, Drug, and Cosmetic Act (FFDCA).7 For more information on the listed-species 
assessment and the endocrine screening for the anticoagulant rodenticides’ registration review, 
see Appendices G and H. 
 
The FGARs include the anticoagulant rodenticides that were developed before 1971. The United 
States Department of Agriculture (USDA), EPA’s predecessor in pesticide regulation, registered 
warfarin in 1950 and warfarin sodium salt in 1954. There are no current active registrations for 
warfarin sodium salt. Currently, warfarin technical registrants include Bell Laboratories, Inc., 
Neogen Corporation, and Scimetrics Limited Corporation. USDA registered diphacinone in 1960 
and diphacinone sodium salt in 1962. Currently, the diphacinone and diphacinone sodium salt 
technical registrants include Bell Laboratories, Inc., Neogen Corporation, and Scimetrics Limited 
Corporation. EPA registered chlorophacinone in 1971. Currently, Liphatech, Inc. is the only 
chlorophacinone technical registrant.  
 
The SGARs include the anticoagulant rodenticides that were established beginning in the 1970s 
to control rodents that developed resistance to the FGARs. EPA registered brodifacoum in 1979. 
Currently, brodifacoum technical registrants include Bell Laboratories, Inc. and Syngenta Crop 
Protection, LLC. The Agency registered bromadiolone in 1980. Currently, bromadiolone 
technical registrants include Activa S.r.1., Bell Laboratories, Inc., Farnam Companies, Inc. and 
Liphatech, Inc. EPA registered difethialone in 1995. Currently, Liphatech, Inc. is the only 

 
5 Along with the anticoagulant rodenticides, the Agency is also issuing the PIDs for other rodenticides (bromethalin, 
cholecalciferol, strychnine, and zinc phosphide). 
6 Endangered Species Act (ESA) § 7, 16 U.S.C. § 1536. 
7 Federal Food, Drug, and Cosmetic Act (FFDCA) § 408(p), 21 U.S.C. § 346a(p). 
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difethialone technical registrant. The Agency registered difenacoum in 2007. Currently, there are 
no difenacoum technical registrants; however, there is one end-use difenacoum registration.  
 
EPA completed the Reregistration Eligibility Decision (RED) for warfarin and its sodium salt in 
1991. The Agency completed the Rodenticide Cluster RED in 1998, which included the 
anticoagulant rodenticides brodifacoum, bromadiolone, chlorophacinone, and diphacinone and 
its sodium salt. Since difethialone and difenacoum were first registered after November 1984, 
they were not subject to reregistration under FIFRA 4(a). In 2008, EPA issued its Risk 
Mitigation Decision (RMD) for Ten Rodenticides, hereafter referred to as the 2008 RMD, which 
constituted the Agency’s final action in response to the remand order in West Harlem 
Environmental Action and Natural Resources Defense Council v. U.S. Environmental Protection 
Agency, 380 F.Supp.2d 289 (S.D.N.Y.2005).  
 
The goal of the 2008 RMD included additional restrictions in the form of label mitigation to 
reduce the potential for non-target organism exposure, including children and non-target wildlife. 
The 2008 RMD required packaging size requirements to distinguish products that are intended 
for use by general consumers and products that are intended for use by agricultural users and 
professional pest control operators. To minimize children’s exposure to anticoagulant rodenticide 
products, EPA required that all rodenticide products marketed to consumers only be sold with at 
least one tamper-resistant bait station in the package, with loose bait forms being prohibited. 
Currently, consumer size products intended for use in and around residential structures include 
FGARs sold in packages ≤ 1 lb. of bait. FGAR products sold in packages ≥ 4 lbs. of bait and 
SGAR products sold in packages ≥ 8 lbs. of bait are intended for agricultural/professional use by 
pest control operators. Additionally, the 2008 RMD amended the terms and conditions of 
registration for products containing SGARs to specify that registrants will control distribution of 
the products so that they shall only be distributed to or sold in agricultural, farm, and tractor 
stores or directly to pest control operators and other professional applicators, and that registrants 
will not sell or distribute SGAR products in channels of trade likely to result in retail sale in 
hardware and home improvement stores, grocery stores, convenience stores, drug stores, club 
stores, big box stores, and other general retailers. In 2012, the Agency revised the 2008 RMD, 
which allowed greater flexibility for professional and agricultural users to use rodenticide 
products around man-made structures.  
 
In 2012, EPA made available the U.S. Fish and Wildlife Services (FWS) final Biological 
Opinions (BiOps) for Rozol Prairie Dog Bait (EPA Reg. #7173-386), a product containing 
chlorophacinone, and Kaput-D Prairie Dog Bait (EPA Reg. #72500-22), a product containing 
diphacinone. In these BiOps, FWS concluded that these products are not likely to jeopardize the 
continued existence of endangered species when used with appropriate risk mitigation measures 
through label mitigation.  
 
EPA has registered products containing anticoagulant rodenticides for use to control mice, rats, 
moles, voles, ground squirrels, prairie dogs, pocket gophers, and feral hogs in a variety of use 
sites. Consumer size FGAR products are sold in packages containing ≤ 1 lb. of bait and are 
available for use by members of the general public in and around residential structures. The 2008 
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RMD prohibited consumer-size products from containing SGARs, therefore there are no 
consumer-size SGAR products registered. However, there are professional FGAR products sold 
in packages containing ≥ 4 lbs. of bait and agricultural and professional SGAR products 
containing ≥ 8 or 16 lbs. of bait that are intended for use by agricultural users and/or pest control 
operators in and around agricultural and/or man-made structures. Additionally, the Agency has 
registered anticoagulant rodenticide products for use in and around agricultural, commercial, 
industrial, and other man-made structures that are vulnerable, based on their construction, to 
commensal rodent invasions and/or to harboring or attracting rodent infestations. EPA has 
registered products containing anticoagulant rodenticides for non-structural use sites including 
agricultural crops, orchards and vineyards, ditch banks, gullies, irrigation ditches, lawns, turf, 
golf-courses, campsites, other recreation areas, rangeland, and railroad rights-of-way. EPA has 
registered products containing brodifacoum and diphacinone for conservation use (i.e., island 
eradication) that are classified as Restricted Use Pesticides (RUPs) and are applied by other 
federal agencies. There are no tolerances established for any of the anticoagulant rodenticides.  
 
Endangered Species Assessment(s) for Rodenticides. 
The rodenticide active ingredients brodifacoum, bromadiolone, and warfarin and its sodium salt, 
as well as the non-anticoagulant rodenticide zinc phosphide are mentioned in a stipulated partial 
settlement agreement in Center for Biological Diversity (CBD) v. United States Environmental 
Protection Agency, No. 3:11-cv-0293 (N.D. Cal). Among other provisions, this settlement 
agreement sets a November 2024 deadline for EPA to complete nationwide ESA section 7(a)(2) 
effects determinations for brodifacoum, bromadiolone, warfarin and its sodium salt, and zinc 
phosphide and as appropriate, initiate any consultation(s) with the Services that EPA may 
determine are necessary based on those effects determinations. In addition to those four active 
ingredients, EPA also intends to make effects determinations, and consult as appropriate, on the 
additional rodenticide active ingredients bromethalin, chlorophacinone, cholecalciferol, 
difenacoum, difethialone, diphacinone and its sodium salt, and strychnine by November 2024. 
Prior to finalizing its effects determinations, the Agency plans to issue a draft biological 
evaluation for these 11 rodenticide active ingredients for a 60-day public comment period by the 
end of November 2023.  
 
Therefore, as noted above, EPA intends to conduct a grouped assessment of potential effects of 
11 rodenticide active ingredients on listed species and their designated critical habitats. In 
addition to effects determinations, EPA intends to predict whether any of the currently registered 
rodenticide uses are likely to jeopardize listed species or adversely modify their designated 
critical habitats. For those species or designated critical habitats where EPA predicts that 
jeopardy or adverse modification is likely, EPA intends to identify and incorporate mitigations 
before concluding registration review. EPA expects to mitigate to an extent necessary to reduce 
exposure, through avoidance and minimization, such that EPA can predict that there is no 
likelihood of jeopardy and adverse modification. 
 
In support of this PID, EPA has completed a partial ESA assessment by making draft effects 
determinations for three pilot species and one designated critical habitat with predictions on the 
likelihood of jeopardy to the three pilot species and adverse modification to the designated 
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critical habitat. EPA has also proposed mitigations for these three species and critical habitat. 
EPA intends to discuss the draft effects determinations in this pilot assessment and the proposed 
mitigations with FWS. After considering both input from FWS and public comments, EPA may 
revise the analyses and mitigations, if appropriate. EPA is using this group of three species and 
one critical habitat as a pilot to establish an approach for assessing potential effects and 
identifying mitigations to avoid and minimize exposure such that jeopardy or adverse 
modification is not likely to listed species or designated critical habitats. EPA also intends to 
apply approaches used for these three species and one critical habitat in the final analyses to all 
listed species and designated critical habitats that may be exposed to rodenticides. 
 
This document is organized in five sections: 

• Introduction (summarizing the registration review milestones and responding to public 
comments); 

• Use (discussing how and where the anticoagulant rodenticides are used); 
• Scientific Assessments (summarizing EPA’s risk and benefits assessments, updating or 

revising previous risk assessments, and discussing risk characterization); 
• Proposed Interim Registration Review Decision (presenting EPA’s proposed decision, 

regulatory rationale, and any mitigation measures to address risks of concern); and 
• Next Steps and Timeline (discussing how and when EPA intends to complete registration 

review). 

A. Summary of the Anticoagulant Rodenticides Registration Review 

On January 11, 2016, the Agency formally initiated registration review for the FGARs with the 
opening of the registration review docket for these cases.8 On April 11, 2016, the Agency 
formally initiated registration review for the SGARs with the opening of the registration review 
dockets for these cases. The following summary highlights the docket openings and other 
significant milestones that have occurred thus far during the registration review of the 
anticoagulant rodenticides: 
  

• January 2016 – EPA posted the following documents to the FGAR public dockets for a 
60-day public comment period.  

o Chlorophacinone Preliminary Work Plan (PWP) (December 21, 2015), 
Chlorophacinone. Human Health Scoping Document in Support of Registration 
Review (December 14, 2015), and Registration Review – Preliminary Problem 
Formulation for Ecological Risk, Environmental Fate, Endangered Species, and 
Drinking Water Assessments for Chlorophacinone (December 9, 2015). 

o Diphacinone and Diphacinone, Sodium Salt Preliminary Work Plan (December 
21, 2015), Diphacinone and Diphacinone Sodium Salt. Human Health Assessment 
Scoping Document in Support of Registration Review (December 15, 2015), and 
Registration Review – Preliminary Problem Formulation for Ecological Risk and 

 
8 40 C.F.R. § 155.50 
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Environmental Fate, Endangered Species, and Drinking Water Assessments for 
Diphacinone and Diphacinone Sodium Salt (December 9, 2015). 

o Warfarin and Warfarin Sodium Salt Preliminary Work Plan (December 16, 
2015), Warfarin and Warfarin Sodium Salt. Human Health Assessment Scoping 
Document and Draft Human Health Risk Assessment in Support of Registration 
Review (December 8, 2015), which constitutes the Agency’s draft human health 
risk assessment for warfarin, and Registration Review – Preliminary Problem 
Formulation for Ecological Risk, Environmental Fate, and Drinking Water 
Assessments for Warfarin (December 8, 2015). 

 
• April 2016 – EPA posted the following documents to the SGAR public dockets for a 60-

day public comment period.  
o Brodifacoum Preliminary Work Plan (March 22, 2016), Brodifacoum: Human 

Health Risk Scoping Document in Support of Registration Review (March 15, 
2016), and Problem Formulation for Registration Review of Brodifacoum (March 
9, 2016). 

o Bromadiolone Preliminary Work Plan (March 22, 2016), Bromadiolone. Human 
Health Scoping Document in Support of Registration Review (March 14, 2016), 
and Bromadiolone: Preliminary Problem Formulation for Environmental Fate, 
Ecological Risk, Endangered Species, and Drinking Water Exposure Assessments 
in Support of Registration Review (March 3, 2016). 

o Difenacoum Preliminary Work Plan (March 22, 2016), Difenacoum. Revised 
Human Health Assessment Scoping Document in Support of Registration Review 
(March 16, 2016), and Registration Review – Preliminary Problem Formulation 
for Ecological Risk, Environmental Fate, and Drinking Water Assessments for 
Difenacoum (March 16, 2016). 

o Difethialone Preliminary Work Plan (March 22, 2016), Difethialone. Human 
Health Assessment Scoping Document in Support of Registration Review (March 
15, 2016), and Problem Formulation for Registration Review of Difethialone 
(March 9, 2016).  
 

• June 2016 – EPA posted the following documents to the FGAR public dockets 
o Chlorophacinone Final Work Plan (FWP) (June 18, 2016). The Agency received 

21 comments on the PWP. Since the PWP was issued, the Agency received 
notification of one incident where 40,000 pounds of a chlorophacinone product 
(Rozol Prairie Dog Bait EPA Reg. # 7173-286), was illegally applied to 5,000 
acres of pastureland in North Dakota and South Dakota, resulting in numerous 
non-target species deaths. This product was applied above ground, which is a 
prohibited use for this product. Additionally, this product is classified as RUP but 
was not applied by or under the supervision of a certified applicator. There have 
been no additional updates on chlorophacinone, the projected timeline, or the 
planned risk assessments since the PWP was issued. In the FWP, EPA noted that 
the planned data requirements have not changed from what was included in the 
PWP. 
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o Diphacinone and Diphacinone Sodium Salt Final Work Plan (June 18, 2016). The 
Agency received 27 comments on the PWP. There have been no additional 
updates on diphacinone and its sodium salt, the projected timeline, or the planned 
risk assessments since the PWP was issued. In the FWP, EPA noted that the 
planned data requirements have not changed from what was included in the PWP. 

o Warfarin and Warfarin Sodium Salt Final Work Plan (May 26, 2016). The 
Agency received 36 comments on the PWP. There have been no additional 
updates on warfarin and its sodium salt, the projected timeline, or the planned risk 
assessments since the PWP was issued. In the FWP, EPA noted that the planned 
data requirements have not changed from what was included in the PWP. 

 
• October 2016 – EPA posted the following documents to the SGAR public dockets 

o Brodifacoum Final Work Plan (September 17, 2016). The Agency received 31 
comments on the PWP. There have been no additional updates on the projected 
timeline or the planned risk assessments since the PWP was issued. In the FWP, 
EPA added the Environmental Chemistry Methods and Associated Independent 
Laboratory Validation (Guideline No. 850.6100) for soil to the planned data 
requirements from what was included in the PWP. In addition, the Agency 
corrected the estimated timeframes for the Avian Acute Oral Toxicity (Guideline 
No. 850.2100) and the Avian Reproduction (Guideline No. 850.2300) studies that 
were incorrectly described in the PWP. 

o Bromadiolone Final Work Plan (September 17, 2016). The Agency received 25 
comments on the PWP. There have been no additional updates on the projected 
timeline or the planned risk assessments since the PWP was issued. In the FWP, 
EPA added the Environmental Chemistry Methods and Associated Independent 
Laboratory Validation (Guideline No. 850.6100) for soil to the planned data 
requirements from what was included in the PWP. In addition, the Agency 
corrected the estimated timeframes for the Avian Acute Oral Toxicity (Guideline 
No. 850.2100) and the Avian Reproduction (Guideline No. 850.2300) studies that 
were incorrectly described in the PWP. 

o Difenacoum Final Work Plan (September 17, 2016). The Agency received 23 
comments on the PWP. There have been no additional updates on the projected 
timeline or the planned risk assessments since the PWP was issued. In the FWP, 
EPA added the Environmental Chemistry Methods and Associated Independent 
Laboratory Validation (Guideline No. 850.6100) for soil to the planned data 
requirements from what was included in the PWP. In addition, the Agency 
corrected the estimated timeframes for the Avian Acute Oral Toxicity (Guideline 
No. 850.2100) and the Avian Reproduction (Guideline No. 850.2300) studies that 
were incorrectly described in the PWP. 

o Difethialone Final Work Plan (September 17, 2016). The Agency received 24 
comments on the PWP. There have been no additional updates on the projected 
timeline or the planned risk assessments since the PWP was issued. In the FWP, 
EPA added Environmental Chemistry Methods and Associated Independent 
Laboratory Validation (Guideline No. 850.6100) for soil to the planned data 
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requirements from what was included in the PWP. In addition, the Agency 
corrected the estimated timeframes for the Avian Acute Oral Toxicity (Guideline 
No. 850.2100) and the Avian Reproduction (Guideline No. 850.2300) studies that 
were incorrectly described in the PWP. 

 
• January 2017 – EPA issued a generic data call-in (GDCI) for warfarin and its sodium salt 

to obtain data needed to conduct the registration review risk assessments (GDCI-086002-
1601). The Agency has waived the ecological effects data requirements for warfarin and 
its sodium salt. Accordingly, all data requirements have been satisfied. For more 
information, see Section III.B.3. 

 
• February 2017 – EPA issued the following GDCIs to obtain data needed to conduct the 

registration review risk assessments  
o Chlorophacinone (GDCI-067707-1616). The Agency has waived the ecological 

effects data requirements for chlorophacinone. Accordingly, all data requirements 
have been satisfied except the 90-day inhalation toxicity study (Guideline No. 
870.3465). For more information, see Section III.A.4 and III.B.3. 

o Diphacinone and its sodium salt (GDCI-067701-1619). The registrant submitted 
the earthworm subchronic toxicity study (Guideline No. 850.3100) after the 
completion of the draft risk assessment. The Agency has waived the remaining 
ecological effects data requirements for diphacinone and its sodium salt. 
Accordingly, all data requirements have been satisfied. For more information, see 
Section III.B.3. 

 
• July 2017 – EPA issued GDCIs for the SGARs to obtain data needed to conduct the 

registration review risk assessments  
o Brodifacoum (GDCI-112701-1630). The Agency has waived the ecological 

effects data requirements for brodifacoum. Accordingly, all data requirements 
have been satisfied except the 21/28-day dermal toxicity study (Guideline No. 
870.3200) and the 90-day inhalation toxicity study (Guideline No. 870.3465). For 
more information, see Section III.A.4 and III.B.3. 

o Bromadiolone (GDCI-112001-1632). The Agency has waived the ecological 
effects data requirements for bromadiolone. Accordingly, all data requirements 
have been satisfied except the 21/28-day dermal toxicity study (Guideline No. 
870.3200) and the 90-day inhalation toxicity study (Guideline No. 870.3465). For 
more information, see Section III.A.4 and III.B.3. 

o Difenacoum (GDCI-119901-1620). The Agency has waived the ecological effects 
data requirements for difenacoum. Accordingly, all data requirements have been 
satisfied except the 21/28-day dermal toxicity study (Guideline No. 870.3200) and 
the 90-day inhalation toxicity study (Guideline No. 870.3465). For more 
information, see Section III.A.4 and III.B.3. 

o Difethialone (GDCI-128967-1622). The Agency has waived the ecological effects 
data requirements for difethialone. Accordingly, all data requirements have been 
satisfied except the 21/28-day dermal toxicity study (Guideline No. 870.3200) and 
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the 90-day inhalation toxicity study (Guideline No. 870.3465). For more 
information, see Section III.A.4 and III.B.3. 

 
• May 2020 – EPA posted Chlorophacinone, Diphacinone and its Sodium Salt, 

Brodifacoum, Bromadiolone, Difenacoum, Difethialone; Draft Human Health Risk 
Assessment for Registration Review of Anticoagulant Rodenticides (dated March 20, 
2020; 2020 HH DRA) and Seven Anticoagulant Rodenticides: Draft Ecological Risk 
Assessment for Registration Review (dated March 17, 2020; 2020 Eco DRA) for a 60-day 
public comment period. The draft human health risk assessment for warfarin was posted 
to the docket in January 2016, combined with the warfarin scoping document. The 
Agency received 848 comments and has responded to substantive comments from nine 
commenters. The Agency has summarized and responded to these comments in Section 
I.B., below. The comments did not change the risk assessments or registration review 
timeline for the anticoagulant rodenticides. 

   
• November 2022 – EPA completed the PID for the anticoagulant rodenticides and made it 

available in the public docket for a 75-day public comment period. Along with the PID, 
EPA plans to post the following documents to the public docket: 

o Use and Benefits Assessment for 11 Rodenticides and Impacts of Potential Risk 
Mitigation (October 27, 2022)  

o Rodenticides: Draft Effects Determinations and Evaluation of Proposed 
Mitigations Intended to Avoid Jeopardizing Three Federally Listed Endangered 
and Threatened Species and Avoid Adversely Modifying One Designated Critical 
Habitat (September 28, 2022)  

o Response to Public Comments on Draft Ecological Risk Assessment for 7 
Anticoagulant Rodenticides (April 5, 2021)  

o Chemistry Science Advisory Council (ChemSAC) Meeting Minutes 
Chlorophacinone and Diphacinone: Weight of Evidence (WOE) Supporting Food/ 
Non-Food Characterization (April 6, 2022)  

o Chemistry Science Advisory Council (ChemSAC) Meeting Minutes 
Chlorophacinone and Diphacinone: Further Food/Non-Food Considerations 
(July 13, 2022) 

o Chlorophacinone, Diphacinone and its Sodium Salt, Brodifacoum, Bromadiolone, 
Difenacoum, Difethialone. Response to Comments for the Draft Human Health 
Risk Assessment for Registration Review (November 8, 2022)  

o Rodenticides: Revised Tier 1 Update Review of Human Incidents (October 11, 
2022)  

B. Summary of Public Comments on the Draft Risk Assessments and Agency 
Responses 

During the 60-day public-comment period for the anticoagulant rodenticides’ Draft Risk 
Assessments (DRAs) (May 4, 2020 to July 6, 2020), the Agency received a total of 848 public 
comments across the seven anticoagulant rodenticide dockets. Table 2 below indicates the 
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number of comments received on each of the individual dockets. Given that the DRA documents 
were combined, many stakeholders posted the same comment across multiple anticoagulant 
rodenticide dockets. Comments were submitted by the Center for Biological Diversity (CBD), 
Liphatech, Inc., the National Pest Management Association (NPMA), Neogen Corporation, 
Raptors Are The Solution, the Responsible Industry for a Sound Environment (RISE), Syngenta 
Crop Protection, LLC, USDA Animal and Plant Health Inspection Service (APHIS) and USDA 
Office of Pest Management Policy (OPMP), and members of the public. The Agency has 
summarized and responded to all substantive comments and comments of a broader regulatory 
nature below. If a comment was posted across multiple anticoagulant rodenticide dockets or a 
comment of a similar theme was submitted by multiple commenters, only one docket ID is listed 
in the responses below for example purposes only. For more detailed EPA responses on the 2020 
HH DRA, see Chlorophacinone, Diphacinone and its Sodium Salt, Brodifacoum, Bromadiolone, 
Difenacoum, Difethialone. Response to Comments for the Draft Human Health Risk Assessment 
for Registration Review (November 8, 2022). For more detailed EPA responses on the 2020 Eco 
DRA, see Response to Public Comments on Draft Ecological Risk Assessment for 7 
Anticoagulant Rodenticides (April 5, 2021). The Agency thanks all commenters for participating 
and has considered all comments in developing this PID. 
 
Table 2: Anticoagulant Rodenticide Docket Comment Counts on the DRAs 

Active Ingredient Docket Number Number of Comments 
First-Generation Anticoagulant Rodenticides (FGARs) 

Chlorophacinone EPA-HQ-OPP-2015-0778 55 
Diphacinone and its sodium 
salt EPA-HQ-OPP-2015-0777 7 

Warfarin and its sodium salt EPA-HQ-OPP-2015-0481 755 
Second-Generation Anticoagulant Rodenticides (SGARs) 

Brodifacoum EPA-HQ-OPP-2015-0767 8 
Bromadiolone EPA-HQ-OPP-2015-0768 10 
Difenacoum EPA-HQ-OPP-2015-0769 5 
Difethialone EPA-HQ-OPP-2015-0770 7 

 
Comments Supporting the Continued Registration of the Anticoagulant Rodenticides 
 
Commenters: The National Pest Management Association (Docket ID: EPA-HQ-OPP-2015-
0768-0044), the Responsible Industry for a Sound Environment (Docket IDs: EPA-HQ-OPP-
2015-0767-0052, EPA-HQ-OPP-2015-0767-0053), the United States Department of Agriculture 
Animal and Plant Health Inspection Service (Docket ID: EPA-HQ-OPP-2015-0768-0045), the 
United States Department of Agriculture Office of Pest Management Policy (Docket ID: EPA-
HQ-OPP-2015-0760-0055), Western Plant Health Association (Docket ID: EPA-HQ-OPP-2015-
0481-0575), and from members of the general public.  
 
Comment: The Agency received comments from a broad range of stakeholders that provided 
use and usage information and attested to the general benefits of the anticoagulant rodenticides. 
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Comments from these stakeholders generally encouraged EPA to ensure that these tools remain 
available for users and supported the continued registrations of these active ingredients. 
 
EPA Response: EPA agrees that the anticoagulant rodenticides are important tools that can be 
considered as part of an integrated pest management (IPM) approach to controlling a rodent 
infestation. EPA acknowledges that there are many benefits associated with these active 
ingredients and supports the continued registration of these active ingredients. However, EPA 
has identified risks of concern, as outlined in Section III.A of this document. Under FIFRA, the 
Agency must ensure that the use of the pesticide in accordance with the label directions “will not 
generally cause unreasonable adverse effects on the environment” taking into account the 
economic, social, and environmental costs and benefits of the use of any pesticide. The Agency 
outlines the use and benefits of the anticoagulant rodenticides in Section II. Use and Section 
III.C. Benefits Assessment of this document. Risk-benefit balancing is discussed further along 
with the Agency’s proposed label changes in Section IV.A. Proposed Risk Mitigation and 
Regulatory Rationale.     
 
Comments Opposing the Continued Registration of the Anticoagulant Rodenticides 
 
Commenters: Animal Advocates (Docket ID: EPA-HQ-OPP-2015-0481-0224), Animal Legal 
Defense Fund (Docket ID: EPA-HQ-OPP-2015-0778-0033), the Center for Biological Diversity 
(Docket ID: EPA-HQ-OPP-2015-0767-0056), City Wildlife, Inc. (Docket ID: EPA-HQ-OPP-
2015-0481-0584), Green Foothills (Docket ID: EPA-HQ-OPP-0481-0583), In Defense of 
Animals (Docket ID: EPA-HQ-OPP-2015-0778-0033), Project Coyote (Docket ID: EPA-HQ-
OPP-0481-0581), Wildlife Emergency Services (Docket IDs: EPA-HQ-OPP-2015-0481-0550, 
EPA-HQ-OPP-2015-0481-0504, EPA-HQ-OPP-2015-0481-0538), and from members of the 
general public.   
 
Comment: The Agency received comments from a broad range of stakeholders, including non-
profit groups, members of the public, and mass comment campaigns, that urged the EPA to ban 
or severely restrict the use of anticoagulant rodenticides, with heavy emphasis on the SGARs. 
Commenters expressed concern regarding the adverse effects of these active ingredients and 
cited the potential for secondary and tertiary exposures to non-target organisms, including to 
listed species. Some commenters cited the state of California’s regulatory decision to ban the use 
of SGARs in the state (with limited exceptions) through the California Ecosystems Protection 
Act, also referred to as Assembly Bill No. 1788 (AB 1788), and implied that this ban has been 
insufficient and urged for additional regulatory action. Other commenters expressed support in 
further restrictions for the anticoagulant rodenticides, including RUP classification and full 
cancellation. 
 
EPA Response: EPA agrees that the anticoagulant rodenticides have the potential to result in 
non-target exposures, including to listed species, and is aware of primary, secondary, and tertiary 
incidents that have occurred from the registered uses of these active ingredients. For more 
information relating to incidents reported to the Agency, see section III.A.2 Human Incidents and 
Epidemiology and Section III.B.2. Ecological Incidents. However, EPA recognizes that the 
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anticoagulant rodenticides provide numerous benefits, specifically for controlling public health 
pests, and that their continued registrations are an important component of an integrated pest 
management (IPM) approach to controlling rodent infestations. EPA considered the potential for 
non-target exposures, as well as the benefits provided by the anticoagulant rodenticides, in the 
development of risk mitigation measures as part of the anticoagulant rodenticides’ registration 
review.     
 
Comments Submitted by Center for Biological Diversity (CBD) (Docket ID: EPA-HQ-
OPP-2015-0767-0056) 
 
Comment: CBD’s comments focus on the EPA’s duty under the Endangered Species Act (ESA) 
to consult with the Services on the anticoagulant rodenticides. CBD’s comments mention various 
aspects of the risk assessment process (e.g., use of the best available data), including necessary 
data and studies (e.g., those necessary to develop listed-species risk assessments) and evaluation 
of effects on listed species and their designated critical habitat. CBD commented that EPA needs 
to suspend and cancel the registrations of the SGARs, with exception in the case of emergencies. 
CBD also commented that the SGARs continue to pose unreasonable adverse effects on the 
environment and public health and cited the SGAR’s toxicity (both mortality and sublethal 
effects), monitoring data on wildlife exposure to SGARs, and incident reports. CBD expressed 
concern about the rigor of EPA’s preliminary determinations for this registration review 
regarding the effects of the anticoagulant rodenticides on listed species and their designated 
critical habitat. CBD also expressed concern about the effects of the anticoagulant rodenticides 
on pollinators and other beneficial insects, possible endocrine disruption effects on human health 
and environmental safety, and any additive, cumulative and synergistic effects from the use of 
the anticoagulant rodenticides. CBD also expressed concern over misuse and illegal uses of 
rodenticides.  
  
EPA Response: Through registration review of the anticoagulant rodenticides, EPA intends to 
identify mitigation to avoid likely jeopardy to listed species and adverse modification of their 
critical habitats. EPA intends to complete a draft biological evaluation (BE) in November 2023. 
This BE will also include draft predictions of likely jeopardy and adverse modification. EPA will 
also identify mitigation intended to avoid and minimize exposures such that the uses of the 
rodenticides will not likely jeopardize listed species or adversely modify their critical habitats. 
EPA has completed a draft analysis with pilot species that will be used to inform analyses and 
mitigation for other listed species that will be incorporated into the BE. EPA intends to complete 
a final BE for all of the anticoagulant rodenticides in November 2024.  
 
EPA is currently developing a policy on how to consider synergy claims made by registrants in 
their patents and patent applications. For more information on this policy, see the interim process 
posted for public comment on September 9, 2019, to EPA’s public docket (EPA-HQ-OPP-2017-
0433).  
 
Additionally, EPA considered the potential for non-target exposure in the development of risk 
mitigation measures as part of the anticoagulant rodenticides’ registration review.     
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Comments Submitted by Liphatech, Inc. (Docket IDs: EPA-HQ-OPP-2015-0768-0046 and 
EPA-HQ-OPP-2015-0768-0051) 
 
Comment: Liphatech, a technical registrant for bromadiolone, chlorophacinone, and 
difethialone, provided numerous comments on EPA’s 2020 Eco DRA and the basis for potential 
mitigation measures. Liphatech expressed concerns relating to EPA’s use of laboratory toxicity 
studies and incident information and cited numerous examples where Liphatech disagrees with 
EPA’s assessment.  
 
EPA Response: EPA’s methods for ecological risk assessment rely on laboratory toxicity 
testing, exposure modeling and characterization of risks from the comparison of toxicity 
endpoints and estimated exposures. Monitoring data, including wildlife incidents, are used to 
document actual exposures and the resulting adverse effects.  
 
Comment: Liphatech commented on the incident data from a variety of sources including EPA’s 
IDS, the California Department of Pesticide Regulation’s (CDPR’s) 2018 Investigation Report, 
and the Kentucky Department of Fish and Wildlife Resources, stating that these data did not 
provide information on the rates of exposure for wildlife populations and that an exposure rate 
would be the number of animals testing positive (both symptomatic and asymptomatic 
individuals) expressed as a portion of an index representative of the total population. They 
further commented that incidents involving endangered species should be evaluated separately to 
identify and address how exposure is occurring to individuals. Some of the incidents provided 
occurred during island eradication, even though island conservation use was exempted by the 
2008 RMD. 
 
EPA Response: EPA agrees that it is difficult to interpret wildlife incident data, including 
sampling bias, rates of exposure, and the discernment of trends. These data were interpreted 
qualitatively as indicating no “apparent decrease” in the number of incidents, but that incidents 
were continuing to occur. More robust, statistically sound monitoring programs are expensive 
and difficult to implement and would likely have to be funded by industry. Incidents associated 
with listed species may be considered in BEs. EPA is aware of the island eradication programs 
and may look to their results as indicative of a more controlled experiment, and their use to 
benefit listed species as well as possible mitigation strategies. 
 
Comment: Liphatech noted constructing exposure pathways is difficult as wildlife may be 
exposed through a number of pathways that vary considerably in complexity and that progress is 
being made on employing new approaches to detect non-target exposure and quantifying the 
effects of rodenticides that travel specific routes to each non-target species. Liphatech requests 
the Agency monitor the progress of such ongoing studies and provide input. 
 
EPA Response: EPA’s ecological risk assessment methods rely on laboratory toxicity testing, 
exposure modeling and characterization of risks from the comparison of toxicity endpoints and 
estimated exposures. Monitoring data, including wildlife incidents, are used to document actual 
exposures and the resulting adverse effects. EPA appreciates the suggestions to improve 
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documentation and measurement of exposure pathways and is open to the receipt of additional 
data. The Agency also welcomes suggestions for best management practices, if they are shown to 
offer protection for wildlife greater than what is available for current label instructions. 
 
Comment: Liphatech questioned the accuracy of the toxicity values to predict the effects of 
exposure on individuals and populations of wildlife, noting the susceptibility to the 
anticoagulants varies between individuals and species. Liphatech also noted the exposure method 
can produce different results and the composition of diets in the wild can affect absorption of and 
response to an ingested dose. 
 
EPA Response: EPA routinely uses data from two or three bird species (mallard duck, bobwhite 
quail, and a passerine species) to assess the toxicity of a pesticide to avian species in risk 
assessments. The surrogate approach is used because not all species can be tested and so the 
results from the test species are extrapolated to all wild bird species. Literature data for other 
species is also used as available. EPA recognizes the uncertainties in this approach, and accounts 
for it in risk characterization. EPA has determined that the oral single dose (LD50) is generally 
more sensitive than the 5-day dietary test (LC50) with the exception of the SGARs. 
 
Comment: Liphatech expressed concern that the methods for estimating risk from cumulative 
ecological exposure may result in values that may not be representative of in the wild. Liphatech 
suggested the accuracy of the estimate would be increased by incorporating a pharmacokinetic 
approach.  
 
EPA Response: EPA’s approach to cumulative exposure (repeated exposure to a single 
compound over time in this case) for the anticoagulant rodenticides is the same as in the previous 
assessment that supported the 2008 RMD and its conservative nature is acknowledged. EPA 
would welcome additional data on liver half-life, body burden, metabolism, and excretion rates. 
EPA would be interested in an applicable pharmacokinetic model if it was helpful in suggesting 
mitigation strategies.  
 
Comment: Liphatech commented that EPA’s draft risk assessment used a limited selection of 
literature and urged the Agency to review the larger body of literature available. 
 
EPA Response: EPA focused on wildlife incidents and avian reproduction, the major areas of 
uncertainty relevant to risk management of the anticoagulant rodenticides, as the general risk 
profile has already been established in previous assessments for the anticoagulant rodenticides. 
Therefore, not all literature was relevant to this assessment.  
 
Comment: Liphatech questioned the Agency’s conclusion that there is the potential for dermal 
and inhalation risk to occupational handlers exposed to certain “loose” anticoagulant rodenticide 
products and formulations. Liphatech also states no evidence is given that applications conducted 
according to the label are resulting in exposures with confirmed symptoms of toxicity. Liphatech 
notes the inhalation toxicity classification is supported by the previously submitted attrition 
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studies, which in previous risk assessments were used to demonstrate that these formulations do 
not generate significant amounts of inhalable particles.  
 
EPA Response: EPA has reviewed the attrition studies referenced by Liphatech and has 
identified several technical aspects of these studies which preclude their consideration for use in 
the risk assessment process. EPA’s guidance considers inhalable particles to be <100 µm in 
diameter, but also states that for solid particles >100 µm, the pesticide does not need to be 
respirable to pose a hazard since many chemicals are well absorbed in the nasal mucosa. Given 
the adverse effects of the rodenticides at low doses, a small percentage of inhalable or respirable 
particles may pose a potential risk. The study design neither adequately represents anticipated 
exposure scenarios, nor is sufficient in quantifying respirable particles (<100 µm). Moreover, the 
attrition data describe only two loose formulations each of bromadiolone and chlorophacinone 
and cannot be assumed to be applicable to all bromadiolone, all chlorophacinone, all “loose” 
formulations, or across the SGARs and/or FGARs. EPA has concluded that these data and 
additional available attrition studies neither inform nor impact the risk conclusions outlined in 
the 2020 HH DRA. EPA continues to conclude that human exposures should be limited to the 
extent possible to reduce potential risk.  
 
Based on the available hazard and toxicity profile of the anticoagulant rodenticides, EPA 
concludes that these active ingredients are highly toxic by all routes of exposure, including both 
dermal and inhalation exposure. EPA believes that there is potential inhalation exposure from 
contact with formulations including granules, tracking powders, and grain meals, as well as 
waxy/paraffinized or non-paraffinized pellets. In concurrence with the 2001 decision, the data do 
demonstrate high attrition resistance for most of the products specifically tested (<1%). 
However, the data do not demonstrate the absence of attrition of the tested products and do not 
make a clear distinction in attrition for paraffinized products compared with non-paraffinized 
products. Thus, while the data were used in 2001 to support acute inhalation toxicity 
classifications, they are not applicable to risk assessment and do not support the claim that these 
formulations produce negligible inhalation exposure to occupational product applicators and 
other handlers.  
 
Comment: Liphatech noted that many incidents captured in the Agency’s incident summary for 
occupational handler exposures were for other rodenticide active ingredients and requested 
additional information for those occupational incidents specific to the anticoagulant rodenticides. 
 
EPA Response:  EPA summarizes available incident data of real-world exposure illnesses from 
product end-users and uses this analysis in conjunction with the conclusions made in its draft risk 
assessments.  
 
Incident data reflects health effects due to acute exposures (spills, releases, or other unintentional 
exposures). Association between potential adverse related to chronic, or repeat exposures over 
time, are not addressed in the incident data. Incident reports are not a surrogate to, nor a 
refinement measure for risk assessment but instead represent a useful adjunct to them. Incident 
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data can provide important product end-user exposures information, but the data alone do not 
represent the risks posed by a compound. Refer to the appendix of the October 2022 
Rodenticides: Revised Tier 1 Update of Human Health Incidents for tables B and C, which 
provide the list of occupational incidents reported to SENSOR 2011-2015) and the California 
Pesticide Illness Surveillance Program (2012 – 2016). 
 
Comments Submitted by the National Pest Management Association (NPMA) (Docket ID: 
EPA-HQ-OPP-2015-0768-0044) 
 
Comment: NPMA expressed the vital importance of rodent control and commented that 
rodenticides are necessary for managing rodent infestations due to the bacteria, viruses, and other 
disease-causing pathogens that rodents and the vectors they carry can transmit. NPMA 
highlighted that there are limited alternatives available to pest management professionals and 
that anticoagulant rodenticides remain a critical tool as part of an IPM approach to control rodent 
infestations. 
 
EPA Response: The Agency agrees that the anticoagulant rodenticides are an important tool as 
part of an IPM approach for controlling a rodent infestation and that there are many benefits 
associated with these active ingredients. NPMA has provided EPA with additional use, usage, 
and benefits information since the submission of this comment. The Agency has reviewed this 
information and considered it in the development of this PID. 
 
Comment: NPMA commented that the structural pest control industry has undertaken extensive 
stewardship initiatives to supplement the RMD and encourage responsible and effective use of 
rodenticides by professional applicators. NMPA has developed an online Rodenticide 
Stewardship Training module that details effective IPM techniques for rodenticides as well as 
safe and responsible application practices. They also mentioned industry sponsored training 
programs including the West Coast Rodent Academy, sponsored by the Pest Control Operators 
of California in association with the University of California Cooperative Extension. 
 
EPA Response: EPA acknowledges and appreciates the efforts that the industry has made 
regarding stewardship and EPA is proposing that, as a condition of registration, registrants of the 
rodenticides include a stewardship program on their websites. 
 
Comments Submitted by Neogen Corporation (Docket IDs: EPA-HQ-OPP-2015-0767-0050 
and EPA-HQ-OPP-2015-0767-0054) 
 
Comment: Neogen, a technical registrant for diphacinone and warfarin, expressed the 
importance of rodenticides for the prevention of the spread of human and animal disease, the 
preservation of human and animal safety, and the protection of agricultural crops. Neogen 
provided comments on the 2020 Eco DRA and urged EPA to base any mitigation measures on 
science rather than on sporadic anecdotal incident data. Neogen noted the 28-day subchronic 
toxicity test for earthworms was submitted after the draft risk assessment and requested that the 
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data be included in the final risk assessment. Neogen also asked what data is available to support 
the potential exposure pathway for insects.    
 
EPA Response: A data evaluation record (DER) for the earthworm study will be prepared and 
made available via the public docket at www.regulations.gov. EPA will consider the submission 
of the earthworm toxicity study in any future risk assessments for diphacinone. The route of 
exposure for insects was identified through a combination of bioaccumulation data, data showing 
low toxicity to invertebrates, and incidents in insectivorous birds.  
 
Comment: Neogen called attention to MRID 44888101 which is an occupational exposure 
evaluation for personnel exposed to anticoagulants during manufacturing processes. While the 
study looks at chronic exposure of employees to anticoagulants, Neogen pointed out that despite 
regular exposure to these AIs without respirators, there were no acute exposure issues. Neogen 
also specified additional years of data can be provided to demonstrate that the trend continues. 
 
Neogen noted loose formulations are manufactured in such a way as to reduce the risk of the 
product generating a dust (i.e., addition of oils or in the use of extrusion in pellet formation). 
Neogen suggests that the Agency take a formulation-based approach if considering a requirement 
for respiratory protection rather than using a broad strokes approach. 
 
EPA Response: EPA reviewed MRID 44888101 and determined that there were several 
deficiencies that preclude its use, including: 1) details about the control population, 2) details 
regarding population tested, 3) information regarding methods of testing prothrombin, 4) no 
formal statistics were conducted, 5) discussion regarding variance in values and for values lower 
than the reference protime, 6) lack of any quantitative exposures in the study, 7) lack of any 
details regarding personal protective equipment (PPE) or environmental controls used in the 
manufacturing, and 8) lack of any formulation-specific data in the study. Furthermore, the 
Agency has concluded that the toxicity profiles of both the SGARs and FGARs are well 
understood, their toxicity profiles demonstrate adverse effects at low doses (i.e., µg/kg) in 
repeated dose studies, in multiple species, and via dermal, oral, and inhalation exposure routes, 
and are classified as Acute Toxicity Category I. EPA matches market formulations with the best 
available exposure data to obtain appropriate surrogates. EPA also anticipates potential 
occupational exposures from contact with formulations like granules, tracking powders, and 
grain meals, as well as waxy/paraffinized or non-paraffinized pellets. 
 
Comments Submitted by Raptors Are the Solution (Docket ID: EPA-HQ-OPP-2015-0481-
0576 
 
Comment: Raptors Are the Solution requests that the EPA not re-register any diphacinone or 
chlorophacinone products because of the ecological risks they pose, including both direct and 
indirect mortality in wildlife. They further commented that diphacinone is toxic, and 
misapplication can lead to mortality in field settings even for “low-risk” species. Raptors Are the 
Solution commented that diphacinone exposure, and thus the potential consequences thereof, is 
often overshadowed by SGAR detection in liver tissue. Additionally, Raptors Are the Solution 
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commented that diphacinone circulating in blood is linked with sublethal immune consequences 
in bobcats and humans. They further stated that chronic exposure to rodenticides (including 
diphacinone) is pervasive, and the cumulative, sublethal effects are linked with notoedric mange 
parasitism in bobcats. In addition, they stated that indandione chlorophacinone is linked with 
increased mortality to a pathogen stressor in other species and that diphacinone exposure can 
occur before an individual is born and indandione (diphacinone) compounds have reproductive 
consequences.   
 
EPA Response: EPA agrees that diphacinone is toxic and that misapplication can lead to 
mortality in field settings. The Agency has developed risk mitigation measures outlined in this 
PID to address these concerns. Regarding the comment on diphacinone exposure being 
overshadowed by SGAR detection, EPA notes that the SGARs do appear to be most prevalent in 
carcasses. Proposed mitigation measures were designed to reduce harm from all anticoagulant 
rodenticides. Regarding the last several comments outlined above, EPA acknowledges that 
FIFRA ecological risk assessments are conducted on the basis of apical endpoints (mortality, 
growth, and reproduction). Prenatal effects are accounted for in guideline reproduction studies 
used in EPA’s risk assessments.  
 
Comments Submitted by the Responsible Industry for a Sound Environment (RISE) 
(Docket IDs: EPA-HQ-OPP-2015-0767-0052 and EPA-HQ-OPP-2015-0767-0053) 
 
Comment: RISE commented that certain exposure data calculations appear to be errors resulting 
from copying or transposing data from various sources as they are off by several orders of 
magnitude. Revising these calculations will provide a more accurate exposure picture. RISE 
recommended the 2004 Erickson data as one source for refining and revising the calculations.   
 
EPA Response:  EPA obtained formulas for calculations of exposure from its own past risk 
assessments and re-ran those calculations to ensure that the same results were found. EPA would 
appreciate any specific examples of calculations which may be in error. 
 
Comment: RISE commented that it is unclear why incidents from island eradication efforts were 
included in the risk assessment and stated that more explanation would be helpful as well as 
providing an opportunity for refinement as these applications are unique and unusual. While 
essential for protecting species and fragile island ecosystems, they are not representative of 
typical labeled use patterns. 
 
EPA Response: EPA recognizes that the APHIS registrations are used in support of 
conservation efforts in consultation with the U.S. FWS and APHIS takes appropriate measures to 
safeguard protected species while using diphacinone and brodifacoum for this purpose. 
Therefore, these incidents were included in EPA’s analysis because they constitute an approved, 
controlled use of these rodenticides. They also offer a unique situation where these chemicals are 
used, and there is systematic monitoring afterwards to give insight into the ecological risks and 
secondary exposure.  
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Comment: RISE commented that relative to chronic toxicity to birds, they believe that could 
further refine the risk assessment for most, if not all, of the rodenticides based existing label 
instructions (e.g., bait used outdoors and above ground is required to be in tamper-resistant bait 
stations designed to exclude non-rodent animals) and bait station design (e.g. bait stations limit 
the size of birds that could enter the bait stations and the amount of bait that could be consumed). 
RISE also commented that in the event of accidental non-target exposure, it is unrealistic that 
this would be a repeated occurrence. 
 
EPA Response: The Agency has taken current mitigation measure into account in its decision-
making. While bait stations are intended to limit exposure, it cannot be precluded, especially 
when considering secondary exposure. EPA has waived avian reproduction studies for the 
anticoagulant rodenticides, recognizing the difficulties involved in conducting such studies, and 
has stated its intention to instead use the acute to chronic ratio as documented in the DRA. For 
secondary exposure, chronic exposure is possible due to the persistence of the chemicals in target 
animals and fact that the bait is likely to be present (for primary consumption) for prolonged 
periods of time at different locations. Reproduction effects in birds are possible given the 
exposures and body burdens documented in wildlife incident reports. 
 
Comments Submitted by Syngenta Crop Protection, LLC  (Docket ID: EPA-HQ-OPP-
2015-0767-0051)   
 
Comment: Syngenta noted that while EPA has waived the avian reproduction study for 
brodifacoum, the Agency still considers the avian reproduction endpoint important for the risk 
assessment. Syngenta questions whether avian reproduction studies provide any value for the 
ecological risk assessment given that the current guidance requires birds to be exposed 
continuously for several weeks, which is not representative of actual exposure to birds 
(especially raptors) and the practical difficulties of long-term administration of anticoagulants, 
would likely result in failure to meeting the guideline requirements. 
 
EPA Response: EPA waived the avian reproduction studies for the anticoagulant rodenticides, 
recognizing the difficulties involved in the conduct of such studies, and has stated its intention to 
use the ACR as documented in the DRA. EPA concluded that reproductive effects in birds are 
likely given documented exposures and estimated LOAECs. EPA would be interested in any 
additional data with direct bearing on reproductive outcomes (eggs laid, eggs hatched, 14-day 
survivorship) in birds or other taxa should it become available.  
 
Comment: Syngenta questioned the avian reproduction endpoints for brodifacoum as a LOAEC 
for brodifacoum was estimated using the brodifacoum LC50 and the following equation for 
chlorophacinone: 2.7 mg a.i./kg-diet / 1792 = 0.0015 mg a.i./kg-diet. Syngenta requested the use 
of the difenacoum ACR of 1,155 in lieu of the chlorophacinone ACR for estimating the 
brodifacoum LOAEC, noting that as a SGAR, difenacoum may be a more appropriate surrogate 
for brodifacoum than chlorophacinone given the differences in both toxicity and persistence 
(bioaccumulation) in tissues between SGARs and FGARs. Syngenta also questioned the 
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relevance of the guideline avian reproduction endpoint in a risk assessment for wildlife 
secondary exposure to anticoagulant rodenticides. 
 
EPA Response: EPA recognizes the difficulty of performing avian reproduction studies with 
anticoagulant rodenticides, thus the proposal to use an ACR. EPA will consider Syngenta’s 
comments when conducting future risk assessments, however, reproduction effects in birds are 
considered likely given documented exposures. EPA supports the ACR analysis from the current 
assessment, and notes that the exposure-to-effect ratio of Syngenta calculated (11,291) would not 
lead to a different conclusion than the ratio used by the Agency (13,000).  
 
Comment: Syngenta expressed concern that without clearly designed monitoring studies that 
establish a baseline exposure of non-target wildlife, it is extremely difficult to determine whether 
the incident data represent an overall change in exposure and subsequent unacceptable risks to 
wildlife populations. 
 
EPA Response:  EPA recognizes the challenge in discerning nation-wide effects of the 2008 
RMD from the incident data that has been reported to date. EPA will continue to monitor 
incidents. Incident data were interpreted qualitatively, with the Agency concluding no apparent 
decrease in the number of incidents and noting that incidents were continuing to occur.  
 
Comments Submitted by the United States Department of Agriculture Animal and Plant 
Health Inspection Service (Docket ID: EPA-HQ-OPP-2015-0768-0045) 
 
Comment: USDA APHIS provided clarification that the brodifacoum (56228-36 and 56228-37) 
and diphacinone (56228-35) Section 3 products that are registered for island conservation uses 
are held and managed by USDA APHIS and that these products may be sold and used by 
employees of any federal agency responsible for wildlife management for conservation purposes. 
USDA APHIS expressed its support for the continued registration of these products, as well as 
for other anticoagulant rodenticide uses important to protecting agriculture and human health.  
 
EPA Response: EPA recognizes that APHIS registrations are used in support of conservation 
efforts in consultation with U.S. FWS, and that APHIS takes appropriate measures to safeguard 
protected species while using diphacinone and brodifacoum for this purpose and therefore agrees 
with these clarifications. The Agency agrees that these island conservation uses are important 
and supports the continued registration of these products registered for use by federal partners. 
EPA anticipates that the relatively controlled nature of the island rat eradication programs will 
offer valuable insights into the effects of anticoagulant rodenticides on listed species.   
 
Comments Submitted by the United States Department of Agriculture Office of Pest 
Management Policy (Docket ID: EPA-HQ-OPP-2015-0767-0055) 
 
Comment: USDA OPMP commented on the 2020 HH DRA and 2020 Eco DRA and supported 
EPA’s streamlined approach to the risk assessments for the rodenticides. USDA OPMP stated 
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that it is ready to provide EPA with additional information on the benefits of these rodenticides, 
as well as additional characterization information to help address and/or refine EPA’s risk 
estimates, if needed. 
 
EPA Response: EPA appreciates the additional information provided by USDA OPMP when 
requested regarding the importance of continued registration of various rodenticide products, 
their benefits, and additional characterization especially as they relate to conservation, 
agriculture, and public health uses. Since submission of this comment, USDA OPMP has 
provided EPA with additional use, usage, and benefits information for the Agency’s 
consideration that has been incorporated into this PID.  
 
Comment: USDA OPMP commented that certain site-specific mitigations can further reduce 
exposure to wildlife. For example, elevating bait stations can eliminate access to bait for many 
protected mammal species, such as kangaroo rats and the Tulare grasshopper mouse, which are 
not associated with climbing trees. 
 
EPA Response: EPA appreciates and welcomes OPMP’s suggestions for Best Management 
Practices (BMPs) like the use of elevated bait stations. CalDPR has shared specifications for 
both a modified and elevated bait station and is referenced later in this PID as it pertains to the 
Agency’s proposed mitigation intended to reduce potential exposures to and take for listed 
species.  
 
Comment: USDA encourages EPA to continue to examine the efficacy of prior mitigations, and 
to consider the importance of rodenticide uses when developing any additional mitigations. 
Particularly, USDA appreciates that EPA acknowledges that the FGARs chlorophacinone and 
diphacinone account for only 13.6% of reported incidents that were rated as “highly probable,” 
“probable,” and “possible,” despite their potentially riskier use pattern. It is unclear from the data 
provided in the anticoagulant and non-anticoagulant rodenticide risk assessments how many 
incident reports were associated with legal uses, or how many were associated with residential 
uses compared to agricultural or commercial uses. Additional characterization of incidents may 
provide insight into which use patterns are more frequently associated with incidents. 
 
EPA Response: EPA will continue to monitor the effectiveness of the 2008 RMD mitigation 
measures. It is difficult to associate particular incidents with specific use patterns, especially 
when carcasses are found at a distance from actual use sites, as in this case. While 
chlorophacinone and diphacinone accounted for only approximately 13.6% of reported incidents, 
it is difficult to interpret this observation given that a vast majority of incidents that occur are not 
reported to EPA. 
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II. USE  

Chemical Characteristics 
The anticoagulant rodenticides can be divided into two groups: the first-generation anticoagulant 
rodenticides (FGARs: warfarin, chlorophacinone, diphacinone) and the second-generation 
anticoagulant rodenticides (SGARs: brodifacoum, difenacoum, bromadiolone, difethialone).  
 
FGARs and SGARs both inhibit the formation of prothrombin, a key protein in the blood clotting 
process, thus leading to capillary damage, internal bleeding, and eventually death. Anticoagulant 
rodenticides typically take 5 to 7 days between the time of application to mortality9,10. Because 
FGARs and SGARs are slower acting chemistries than non-anticoagulant rodenticide 
chemistries, they are less likely to induce bait shyness, a learned hesitancy by the rodent to avoid 
consumption of rodenticide bait due to previous non-fatal exposure. In circumstances in which 
bait shyness occurs, it can pose a substantial challenge to the effective use of rodenticides. 
However, this prolonged feeding period means that it is important to maintain fresh bait and 
reduce the availability of other food options in order to entice rodents to consume a lethal dose. 
 
Because documented resistance to the FGARs warfarin and diphacinone began to occur in the 
Norway rat and the house mouse in the 1950s, more potent anticoagulant rodenticides, the 
SGARs, were developed. FGARs ordinarily require the rodents to feed on them for several days 
before consuming a lethal dose9. SGARs are often considered to be more efficient than the 
FGARs since rodents may obtain a lethal dose in a single night's feeding11. However, the lag 
time between obtaining a lethal dose to mortality does not differ substantially between FGARs 
and SGARs9.  
   
Use – FGARS  
  
Chlorophacinone  
Chlorophacinone is available as pellets, bait blocks, place packs, treated grain, and as a tracking 
powder. For non-RUP products, bait stations are mandatory for outdoor above ground use, and in 
all areas accessible to children, pets, and other non-target species. Both indoor and outdoor 
applications may be applied by hand. Chlorophacinone as an RUP may be applied via ground 
broadcasting equipment, dependent on state and use site.    
  
Chlorophacinone is available as a non-RUP for the control of various species of mice, rats, voles, 
and ground squirrels in and within 100 feet of man-made structures including residential, 
agricultural, industrial, commercial, public buildings, and similar man-made structures 
(including in and within 100 feet of transport vehicles) and in sewers, hanging within manholes. 

 
9 Poché, R.M. and Poché, D.M. 2012. Rodenticides: warfarin, still a good management tool. Outlooks on Pest 
Management, 23(3), 132-135. 
10 Pelz, H.J., Prescott, C.V. 2015. Resistance to Anticoagulant Rodenticides. In: Rodent Pests and their Control, 2nd 
Ed. pp. 187-208. 
11 Pelz, H.J., Prescott, C.V. 2015. Resistance to Anticoagulant Rodenticides. In: Rodent Pests and their Control, 2nd 
Ed. pp. 187-208. 
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Chlorophacinone (non-RUP) may also be used to control pocket gophers on lawns, golf courses, 
rangeland, and non-crop areas as a belowground burrow bait.   
  
Chlorophacinone is also available for use, as an RUP, for the control of various species of rats 
and mice in and within 100 feet of man-made structures including residential, agricultural, 
industrial, commercial, public buildings, and similar man-made structures (including in and 
within 100 feet of transport vehicles) and in sewers, hanging within manholes. It may be used as 
an RUP for control of pocket gophers on lawns, golf courses, alfalfa fields, rangeland, orchards 
and groves, and non-crop areas. Chlorophacinone is also registered for use (RUP) for control of 
prairie dogs on rangeland and non-crop areas in certain states. To control ground squirrels and 
voles, chlorophacinone (RUP) may be used in vineyards, orchards, groves, tree and forestry 
plantations, nurseries, rangeland, fallow agricultural land, and other non-crop areas. It may also 
be used indoors as a tracking powder and dusted into burrows located along the periphery of 
buildings. Chlorophacinone RUP outdoor crop and non-crop uses, beyond 100 feet of man-made 
structures, are not limited to belowground use. 
  
Many RUP and non-RUP special local needs (SLN) registrations12 are available for 
chlorophacinone. Depending on the state, the SLNs allow for use on various pests (ground 
squirrels, muskrat, pocket gophers, jack rabbits, voles, chipmunks, beavers, rats, and mice) 
within crop and non-crop areas. Some SLNs allow for aerial broadcast applications of 
chlorophacinone, dependent on use site and state.   
  
Diphacinone  
Diphacinone is available as pellets, bait blocks, place packs, treated grain and as a tracking 
powder. For non-RUP products, bait stations are mandatory for outdoor above ground use, and in 
all areas accessible to children, pets, and other non-target species. Refillable bait stations may be 
loaded by hand, and hand spot baiting is allowed. Diphacinone may also be applied by burrow 
baiting or by ground or aerial broadcast.  
 
Diphacinone is available as a non-RUP for the control of various species of mice, rats, ground 
squirrels, and voles in and within 100 feet of manmade structures including residential, 
agricultural, industrial, commercial, and public buildings, and similar man-made structures 
(including in and within 100 feet of transport vehicles) and beneath manholes within sewers. It 
may be applied as a belowground application for control of pocket gophers in and around 
agricultural crops (including orchards and vineyards), rangeland, forests, levees/ditch banks, 
nurseries, parks, lawns, golf courses and non-crop areas; it may also be applied as a belowground 
application to control moles in lawns, golf courses and other turf.   
 
Diphacinone is also available as an RUP for the control of various species of mice, rats, ground 
squirrels, and pocket gophers in and around man-made structures (including in and around 
transport vehicles), in or bordering agricultural crops, parks, golf courses, in non-crop areas, 

 
12  FIFRA Section 24(c), 7 U.S.C. § 136v(c).  
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sewers, rangelands, forestry plantations, nurseries, levees and ditch banks. Diphacinone may be 
used to control voles in and within 100 feet of manmade structures and transport vehicles.  
 
It may also be used for conservation purposes as an RUP. It may be used for control or 
eradication of rodents on islands or vessels; this may be applied as a spot bait (with or without a 
bait station), applied as a burrow bait, hung within the tree canopy, or broadcast by ground or 
aerial equipment.  
 
It may also be applied (RUP) as a belowground application to control pocket gophers in crop and 
non-crop areas. It may also be applied as an RUP for use as a tracking powder for control of rats 
and mice in buildings or in burrows along the periphery of buildings. Similar to chlorophacinone, 
diphacinone is registered to control prairie dogs within the states specified on the product label. 
 
Many SLN registrations are available for diphacinone. In Hawaii it may be used to control Indian 
Mongoose in macadamia nut orchards. It may also be used to control Indian Mongoose as well 
as various other rodents in forests, wetlands, coastal areas, offshore islands, and other non-crop 
areas to protect native plants. It may also be applied to control rats in Alaska on the Alaskan 
Maritime National Wildlife Refuge. In California it may be used to control additional pests: 
black-tailed jackrabbits, cottontail rabbits, chipmunks, and muskrats in and around buildings and 
various agricultural and non-agricultural areas. In Idaho it may be used to control ground 
squirrels, meadow, and pine voles in commercial, industrial, and residential areas as well as 
during non-bearing vineyards, stone, pome, and nut orchards.  
  
Diphacinone sodium salt has a single active registration that is formulated as a liquid 
concentrate, applied in bait stations. This formulation is available as a non-RUP for control of 
Norway rat, roof rats, and house mice inside non-residential structures.  
 
Warfarin  
Warfarin is available as pellets, bait blocks, place packs and ready-to-use gel (for use 
belowground). Bait stations are mandatory for outdoor above ground use, and in all areas 
accessible to children, pets, and other non-target species. Refillable bait stations may be loaded 
by hand, and for indoor applications, hand spot baiting is allowed. Applications may not be 
broadcasted. 
 
Warfarin is available as a non-RUP for the control of various species of mice, rats, and voles in 
and within 100 feet of manmade structures including residential, agricultural, industrial, 
commercial, and public buildings, and similar man-made structures (including in and within 100 
feet of transport vehicles). Warfarin may also be used for belowground control of various species 
of moles in lawns, turf areas, golf courses, and other non-food grassy areas and is federally 
registered as an above ground bait-station only use to control feral hogs in pastures, rangeland, 
forests, and non-crop areas. Warfarin is also formulated as a bait in combination with 
imidacloprid to control fleas or fipronil to control ticks that infest the target rodents.  
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Use – SGARS  
  
Brodifacoum  
Brodifacoum is available as pellets, bait blocks, place packs and ready-to-use paste. For non-
RUP registrations, bait stations are mandatory for outdoor above ground use, and in all areas 
accessible to children, pets, and other non-target species. Refillable bait stations may be loaded 
by hand, and for indoor applications, hand spot baiting is allowed. Non-RUP brodifacoum 
products are registered for the control of various species of mice, rats, and voles in and within 
100 feet of man-made structures including residential, agricultural, industrial, commercial, public 
buildings, and similar man-made structures (including in and within 100 feet of transport 
vehicles). 
  
Five registrations of brodifacoum are available as RUPs. Three are registered to control invasive 
rodents on islands and in vessels. These registrations are for retail sale only to employees of 
federal agencies responsible for wildlife management, or persons working under their authority. 
These island RUP registrations are pelleted formulations that allow for application by hand spot 
baiting, as well as ground and aerial broadcast applications. The other two RUP registrations are 
applied as ready-to-use pastes labeled to control mice and rats for use in and within 100 feet of 
man-made structures including residential, agricultural, industrial, commercial, and public 
buildings, and similar man-made structures (including in and within 100 feet of transport 
vehicles).  
 
Bromadiolone  
Bromadiolone is available as pellets, bait blocks, and place packs. Bait stations are mandatory 
for outdoor above ground use, and in all areas accessible to children, pets, and other non-target 
species. Refillable bait stations may be loaded by hand, and for indoor applications, hand spot 
baiting is allowed. There are no RUP registrations for this AI. Bromadiolone is labeled for the 
control of various species of mice, rats, and voles in and within 100 feet of man-made structures 
including residential, agricultural, industrial, commercial, public buildings, and similar man-
made structures (including in and within 100 feet of transport vehicles).  Bromadiolone may also 
be applied beneath manholes within sewers, and by burrow baiting. Bromadiolone has two SLNs 
(Arizona and New Mexico) for control of woodrats (also known as pack rats) in and within 100 
feet of man-made structures and inside transport vehicles.  
  
Difenacoum  
Difenacoum is formulated as non-RUP place packs containing soft bait. Difenacoum has one 
active registration (EPA Reg. #87235-4); all other registrations were cancelled in 2020 and there 
are no SLN registrations. Difenacoum is not registered for sale or use in California.  Bait stations 
are mandatory for outdoor, above ground use and tamper resistant bait stations must be used if 
children, pets, domestic animals, non-target animals or birds may access the bait. Difenacoum is 
labeled for the control of various species of mice, rats, and voles in and within 100 feet of man-
made structures including residential, agricultural, industrial, commercial, public buildings, and 
similar man-made structures (including in and within 100 feet of transport vehicles). 
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Difethialone  
Difethialone is formulated as a non-RUP as pellets, bait blocks, and place packs. Bait stations are 
mandatory for outdoor, above ground use and tamper resistant bait stations must be used if 
children, pets, domestic animals, non-target animals or birds may access the bait. Refillable bait 
stations may be loaded by hand, and for indoor applications, hand spot baiting is allowed. 
Difethialone is labeled for the control of various species of mice, and rats in and within 100 feet 
of man-made structures including residential, agricultural, industrial, commercial, public 
buildings, and similar man-made structures (including in and within 100 feet of transport 
vehicles) and in sewers, hanging within manholes. There are no SLN registrations for 
difethialone. 

III. SCIENTIFIC ASSESSMENTS 

A. Human Health Risks 

The Agency has summarized the 2020 Chlorophacinone, Diphacinone, and its Sodium Salt, 
Brodifacoum, Bromadiolone, Difenacoum, Difethialone; Draft Human Health Risk Assessment 
for Registration Review of Anticoagulant Rodenticides and 2015 Warfarin and Warfarin Sodium 
Salt. Human Health Assessment Scoping Document and Draft Human Health Risk Assessment in 
Support of Registration Review below. The Agency used the most current science policies and 
risk assessment methodologies to prepare these risk assessments in support of the registration 
review of the anticoagulant rodenticides. For additional details on the HH DRAs (2020 
anticoagulant rodenticide HH DRA and 2016 warfarin HH DRA), see Chlorophacinone, 
Diphacinone, and its Sodium Salt, Brodifacoum, Bromadiolone, Difenacoum, Difethialone; Draft 
Human Health Risk Assessment for Registration Review of Anticoagulant Rodenticides in EPA’s 
public dockets for respective the anticoagulant rodenticides (EPA-HQ-OPP-2015-0778; EPA-
HQ-OPP-2015-0777; EPA-HQ-OPP-2015-0767; EPA-HQ-OPP-2015-0768; EPA-HQ-OPP-
2015-0769; EPA-HQ-OPP-2015-0770) and Warfarin and Warfarin Sodium Salt. Human Health 
Assessment Scoping Document and Draft Human Health Risk Assessment in Support of 
Registration Review in EPA’s public docket (EPA-HQ-OPP-2015-0481). For additional details 
on the documents supporting the 2020 HH DRA, see Chemistry Science Advisory Council 
(ChemSAC) Meeting Minutes Chlorophacinone and Diphacinone: Weight of Evidence (WOE) 
Supporting Food/ Non-Food Characterization (April 6, 2022), Chemistry Science Advisory 
Council (ChemSAC) Meeting Minutes Chlorophacinone and Diphacinone: Further Food/Non-
Food Considerations (July 13, 2022), Chlorophacinone, Diphacinone and its Sodium Salt, 
Brodifacoum, Bromadiolone, Difenacoum, Difethialone. Response to Comments for the Draft 
Human Health Risk Assessment for Registration Review (November 8, 2022), and Rodenticides: 
Revised Tier 1 Update Review of Human Incidents (October 11, 2022), which will be posted to 
the anticoagulant rodenticides’ dockets along with the PID.   

1. Risk Summary and Characterization 

While the potential human health risks for the anticoagulant rodenticides were addressed in two 
separate DRAs, the 2020 HH DRA and the 2016 warfarin HH DRA, the risk conclusions in both 
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assessments are the same. Based on the available hazard and toxicity profile for the anticoagulant 
rodenticides reviewed during the scoping phase of registration review, the Agency concluded 
that any potential exposure may result in adverse effects and potential risks of concern. As these 
conclusions are consistent with the Agency’s conclusions from the 2008 RMD, a quantitative 
risk assessment was not necessary, and a qualitative risk assessment was conducted for the 
purpose of registration review. 

Dietary (Food + Water) Risks 

Anticoagulant rodenticides have long been evaluated as non-food uses based on the 
understanding that any uses that could result in potential crop uptake would require residue data 
for further evaluation. During registration review, the Agency identified registrations of 
chlorophacinone and diphacinone that allow application of loose meal bait formulations above 
ground via spot/scatter and broadcast treatments, as well as belowground treatments in burrows 
to agricultural cropped areas (e.g., orchards, groves, vineyards, alfalfa and to rangeland, 
pastureland, and fallow land). Residue data has not been submitted for the Agency to consider 
these uses as non-food, so label restrictions are needed. For more information, refer to Chemistry 
Science Advisory Council (ChemSAC) Meeting Minutes Chlorophacinone and Diphacinone: 
Weight of Evidence (WOE) Supporting Food/ Non-Food Characterization (April 6, 2022), 
Chemistry Science Advisory Council (ChemSAC) Meeting Minutes Chlorophacinone and 
Diphacinone: Further Food/Non-Food Considerations (July 13, 2022) and Section IV.A. 
Proposed Risk Mitigation and Regulatory Rationale below. 

Residential Handler and Residential Post-Application Risks 

The 2008 RMD required that FGAR products registered for use by residential consumers in and 
around residential structures must be: 1) sold in packages containing ≤ 1 lb. of bait; 2) sold as 
ready-to-use (one-time use or refillable) bait stations (excluding products registered for outdoor 
use belowground for moles and pocket gophers); and 3) applied using bait stations (excluding 
products registered for outdoor use belowground for moles and pocket gophers). The 2008 RMD 
prohibited SGAR products from being sold as consumer-sized (≤1 lb.) products and prohibited 
consumer products from containing loose bait forms (meal baits, treated whole-grain, or pelleted 
forms of bait). 
 
Additionally, there are non-consumer, “professional” FGAR and SGAR products intended for 
use by pest control operators in and around residential structures. While the 2008 RMD did not 
require these products to contain a bait station within the product package, it did require that 
these products must be applied using bait stations in areas where children, domestic pets, and 
non-target wildlife may be present. Residential handler and residential post-application 
exposures to adults and children are not expected due to label restrictions implemented by the 
2008 RMD. However, there may be potential for dermal, inhalation, and incidental oral (children 
only) exposures from spot- and broadcast applications of FGARs in turf, lawns, parks, campsites, 
and other recreation areas, which would be contrary to the Agency’s human health risk 
management goals for the anticoagulant rodenticides articulated in the 2008 RMD.  
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Non-Occupational Spray Drift Risks 

Non-occupational exposure from spray drift or volatilization is not anticipated from the 
current/registered uses of the anticoagulant rodenticides based on the formulations of the active 
ingredients.  

Aggregate Risks 

In an aggregate assessment, EPA considers the combined pesticide exposures and risks from 
three major sources: food, drinking water, and residential exposures. The Agency sums the 
exposures from these sources and compares the aggregate risk to quantitative estimates of 
hazard. EPA considers the route and duration of exposure when assessing aggregate risks. For 
the anticoagulant rodenticides, exposure is not expected for food, water and residential sources 
as previously discussed, so aggregate exposure is not expected.   

Cumulative Risks 

EPA has not made a common-mechanism-of-toxicity-to-humans finding for the anticoagulant 
rodenticides and any other substance. The anticoagulant rodenticides do not appear to produce 
toxic metabolites produced by other substances. Therefore, EPA has premised this PID and the 
underlying risk assessments on the belief that the anticoagulant rodenticides do not have a 
common mechanism of toxicity with other substances. 

Occupational Handler Risks 

Anticoagulant rodenticide products with limited potential for dermal and inhalation exposures 
include impregnated paraffin-based bait blocks/cakes/slabs, placepack baits, baits enclosed 
within ready-to-use bait stations or other packaging which prevents exposure. Anticoagulant 
rodenticides that may result in the potential for dermal or inhalation exposures include “loose” 
formulations, and those not packaged in either a ready-to-use bait station, or another packaging 
type which would prevent exposure. “Loose” formulations, for the purposes of this document, 
include meal baits, tracking powders and grain meals, as well as waxy/paraffinized pellets and 
non-paraffinized pellets. The Agency anticipates these formulations generate particulates and 
therefore the potential for dermal and inhalation exposures as these products are applied, 
distributed, used to fill/refill bait stations, or are otherwise contacted by the applicator. 

Occupational Post-Application Risks 

Occupational post-application dermal or inhalation exposures are not anticipated because the 
formulations are expected to be of low volatility and no significant contact with foliar or surface 
residues are expected.  

2. Human Incidents and Epidemiology 

In conjunction with the updates to the 2008 RMD, the Agency conducted a Tier II incident 
screening in 2011, which concluded “when looking across human incident sources, as well as 



Docket Numbers EPA-HQ-OPP-2015-0778, EPA-HQ-OPP-2015-0777, EPA-HQ-OPP-2015-
0481, EPA-HQ-OPP-2015-0767, EPA-HQ-OPP-2015-0768, EPA-HQ-OPP-2015-0769, EPA-
HQ-OPP-2015-0770  
www.regulations.gov 
 

32 
 

open literature, rodenticides are found to be involved in numerous incidents, including incidents 
involving children less than 6 years old. Almost all incidents occurring due to rodenticide 
exposure are the result of label directions to keep bait away from children, pets, and non-target 
wildlife not being followed.”13 The Agency concluded that the RMD proposal, particularly 
measures to contain rodenticides in bait stations that are tamper-resistant, may mitigate child 
incidents involving rodenticides. 
 
For the purpose of registration review, EPA reviewed anticoagulant and non-anticoagulant 
rodenticide incidents reported to both the Incident Data System (IDS) and the NIOSH Sentinel 
Event Notification System for Occupational Risk (SENSOR)-Pesticides. Additionally, the 
Agency evaluated aggregate data reported in the American Association of Poison Control 
Centers (AAPCC) Annual Report and the California Pesticide Illness Surveillance Program 
(PISP). Along with this PID, the Agency is issuing Rodenticides: Revised Tier 1 Update Review 
of Human Incidents (October 11, 2022), which corrects an error made in the analysis from  
Rodenticides: Tier 1 Update Review of Human Incidents (March 4, 2020) regarding the percent 
of FGAR incidents reported to IDS.      
 
As of EPA’s latest search on July 12, 2019, SENSOR-Pesticides showed 21 occupational 
exposure incidents reported from 2011 to 2015, California PISP showed nine occupational 
exposure incidents reported from 2012-2016, and IDS showed two occupational exposure 
incidents reported from 2015 to 2019. In both the SENSOR-Pesticides and PISP datasets, most 
occupational exposure incidents involved exposures to zinc phosphide products, primarily during 
the manual application of the product. In SENSOR-Pesticides, most occupational case reports 
were low in severity. Of the 21 occupational cases, one case was high in severity, five cases were 
moderate in severity, and 15 cases were low in severity. The health effect most frequently 
reported among the 21 occupational rodenticide cases was nausea, followed by altered taste 
(metallic or chemical taste), vomiting, upper respiratory pain/irritation, and shortness of breath. 
There was one occupational major severity exposure incident reported in Main IDS for 
anticoagulant rodenticides involving the active ingredient diphacinone14. The high severity 
incident involved a pregnant female employee driving a company vehicle that had a diphacinone 
product glued in the vehicle. She experienced headache and nausea and delivered a baby with 
hemolytic anemia. One incident reported to the Main IDS that involved more than one chemical, 
including warfarin and its sodium salts, was classified as moderate severity.  
 
Additionally, the Agency completed a Tier I updated analysis of exposure incidents for the 
anticoagulant and non-anticoagulant rodenticides using data from IDS and AAPCC. Although 
the data suggest that the overall total frequency of rodenticide incidents appears to be decreasing 
over time, incidents continue to occur. Data from IDS indicate that the total number of 
rodenticide (anticoagulant and non-anticoagulant) incidents slightly decreased from 198 
incidents in 2009 to 146 incidents in 2018. AAPCC data were also reviewed for reduction in 
reported rodenticide incidents in children under the age of six years old. A comparison of child 

 
13 https://www.regulations.gov/document/EPA-HQ-OPP-2011-0718-0016 
14 Tomcat Rat & Mouse Bait; EPA Reg. # 12455-83-3240. The label allows for use in “transport vehicles” such as 
ships, trains and aircraft but does not directly allow or restrict automobiles. 
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rodenticide exposures from 2011 to 2017 identified a 46% decline in child rodenticide incident 
reports. Further analysis of the data indicates that the number of SGAR incidents has decreased 
by 79% from 164 incidents in 2009 to 34 incidents in 2018. However, FGAR incidents have 
increased over this time by 81%,15 from 10 incidents in 2009 to 52 incidents in 2018. Further, 
FGAR incidents in AAPCC have declined over a similar period. Overall review of IDS and 
AAPCC data suggest that the 2008 RMD may have contributed to an overall decrease in 
exposure incidents involving rodenticide products. The Agency intends to monitor human 
incidents for the anticoagulant rodenticides and will conduct additional analyses if necessary. For 
more information on EPA’s Tier 1 updated incident analysis, see Rodenticides: Revised Tier 1 
Update Review of Human Incidents (October 11, 2022). 

3. Tolerances 

Before allowing the use of a pesticide on food crops, EPA is required to set a tolerance, or 
maximum residue limit, which is the amount of pesticide residue allowed to remain in or on each 
treated food commodity. In setting a tolerance, EPA must make a safety finding that the pesticide 
can be used with "reasonable certainty of no harm." Some pesticides are exempted from the 
requirement to have a tolerance, and EPA may grant exemptions in cases where the exemption is 
found to be safe. In those cases, EPA must still review toxicity and exposure data, the same as 
for tolerance setting. 
 
Tolerances are not established for the anticoagulant rodenticides. Rodenticides have long been 
evaluated as non-food use pesticides, as previous risk assessments were based upon an 
understanding that registered uses were limited to those that would not result in potential uptake 
in food or feed crops. However, the Agency has identified registrations of chlorophacinone and 
diphacinone that allow application of loose meal bait formulations above ground via spot/scatter 
and broadcast treatments, as well as belowground treatments in burrows to agricultural cropped 
areas (e.g., orchards, groves, vineyards, alfalfa), and to rangeland, pastureland, and fallow land 
that could potentially result in plant uptake and therefore residues on food and feed crops. 

EPA does not have residue data on rodenticides to make a non-food determination for these uses, 
so classification of these uses remains an uncertainty. 

4. Human Health Data Needs 

The human health database for the anticoagulant rodenticides is not considered complete. 
Although not all human health data requirements have been completely met, EPA has 
determined that available data were sufficient to conduct the qualitative 2020 HH DRA and are 
sufficient to support this PID. While the mode of action and toxicity profile of the anticoagulant 
rodenticides are well understood, the subchronic dermal and/or inhalation toxicity studies were 
required since non-dietary exposures were anticipated through human exposure to loose 

 
15 The percent increase of FGAR incidents reported to IDS from 2009 to 2018 has been corrected from 60% in 
Rodenticides: Tier 1 Update Review of Human Incidents (March 4, 2020) to 81% in the Rodenticides: Tier 1 Update 
Review of Human Incidents (October 11, 2022). 
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formulations. The Agency required a 21/28-day dermal toxicity study [Guideline No. 870.3200] 
and 90-day inhalation toxicity study [Guideline No. 870.3465] under existing DCI notices 
(GDCI-067707-1616; GDCI-112701-1630; GDCI-112001-1632; GDCI-119901-1620; GDCI-
128967-1622). Several registrants submitted waiver requests. While the Agency does not agree 
with certain points the registrants contend in their waivers (e.g., that paraffinized and non-
paraffinized pellets will not result in inhalation exposures), the Agency agrees that additional 
toxicity data will not significantly further the understanding of the hazard from the anticoagulant 
rodenticides. Furthermore, the Agency concluded that additional data would be unlikely to 
modify the conclusion that human exposure to the anticoagulant rodenticide active ingredients 
should be limited to the extent possible in order to reduce potential risk. 

B. Ecological Risks 

The Agency has summarized the 2020 Eco DRA below. The Agency used the most current 
science policies and risk assessment methodologies to prepare a risk assessment in support of the 
registration review of the anticoagulant rodenticides.16 For additional details on the 2020 Eco 
DRA, see Seven Anticoagulant Rodenticides: Draft Ecological Risk Assessment for Registration 
Review, in EPA’s public dockets for the anticoagulant rodenticides (EPA-HQ-OPP-2015-0778; 
EPA-HQ-OPP-2015-0777; EPA-HQ-OPP-2015-0767; EPA-HQ-OPP-2015-0768; EPA-HQ-
OPP-2015-0769; EPA-HQ-OPP-2015-0770; EPA-HQ-OPP-2015-0481). For additional details 
on the documents supporting the 2020 Eco DRA, see Response to Public Comments on Draft 
Ecological Risk Assessment for 7 Anticoagulant Rodenticides (April 5, 2021), which will be 
posted to the anticoagulant rodenticides’ public dockets along with the PID. 
 
The Agency has not yet fully evaluated anticoagulant rodenticides’ risks to listed species. 
However, EPA will complete its listed-species assessment and any necessary consultation with 
the Services before completing the registration review for the anticoagulant rodenticides. See 
Appendix G for more details. As such, Section III.B focuses on risks to non-listed species. EPA 
is currently working with its federal partners and other stakeholders to improve the consultation 
process for listed species and their designated critical habitats. As a pilot, EPA has completed 
draft effects determinations and predicted the likelihood of jeopardy for three listed species and 
adverse modification for one designated critical habitat. EPA has proposed mitigations for these 
three species and one critical habitat. A summary of the pilot is included in Section III.C, below. 
EPA considers these assessments and associated mitigations to be pilots for other listed species 
that may be similarly exposed and affected by rodenticides. In November 2023, EPA intends to 
issue draft effects determinations for the 11 rodenticides, including the anticoagulant 
rodenticides, for all listed species and their designated critical habitats. The Agency has 
committed to finalizing effects determinations for the rodenticides by November 2024.  

 
16 The 2020 Eco DRA is a FIFRA assessment and focuses on potential risks to species not listed under the 
Endangered Species Act (ESA). 
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1. Risk Summary and Characterization 

Terrestrial Risks  

Terrestrial vertebrates may potentially be exposed to anticoagulant rodenticides through the 
direct consumption of bait, which is considered primary exposure. Terrestrial vertebrates can 
also be exposed to anticoagulant rodenticides through the consumption of primary consumers of 
rodenticide bait, through predation or scavenging, which is considered secondary exposure. 
Persistence of anticoagulant rodenticide residues in the bodies of primary consumers may cause 
mortality in secondary consumers. Since anticoagulant rodenticides do not cause mortality until 
several days to weeks after first consumption, primary consumers may repeatedly consume 
anticoagulant rodenticide bait for several days before the lethal dose has taken effect. This 
accumulation of anticoagulant rodenticide exposure leads to doses that may greatly exceed the 
acute lethal dose.  
 
Potential risks to mammals and birds include the likelihood of mortality from primary and 
secondary exposure, as well as chronic growth and reproduction effects. SGARs tend to be more 
acutely toxic than FGARs and are retained in body tissues longer. The retention in body tissues 
increases the likelihood that non-target organisms will encounter SGARs via secondary 
exposure.  
 
The Agency assessed the primary consumption for non-target mammals and birds by calculating 
risk quotients (RQs) for a single day of exposure as well as for multiple days of feeding. 
Additionally, the Agency conducted a qualitative assessment using toxicity data from 
chlorophacinone and difenacoum to determine an acute-to-chronic ratio to assess the 
reproductive effects from secondary exposure to birds for all seven anticoagulant rodenticides.  

Mammals 

The anticoagulant rodenticides are classified as highly toxic to mammals on an acute oral (or 
acute dietary) exposure basis. While data are generally lacking on chronic toxicity to mammals, 
sublethal effects, including internal bleeding and lethargy, are relevant to reproductive toxicity. 
SGARs tend to be more acutely toxic than FGARs. The retention in the body tissues increases 
the likelihood that non-target wildlife will encounter SGARs via secondary exposure, typically 
through the predation and consumption by carnivorous wildlife of rodenticide target pests or 
non-target pests that are primarily exposed to rodenticides.   
 
Table 3 below shows acute risk calculations for mammals based on primary bait consumption 
over one day (single day RQs) and primary bait consumption over six days (multiple day RQs); 
the non-listed acute LOC = 0.5. Single day RQs are calculated based on a toxic response elicited 
from the gavage exposure route, where exposure is measured as milligram of active ingredient 
per kilogram bodyweight (mg ai/kg-bwt). The six-day dose-based RQs were calculated by 
estimating body burden based on the assumption that bait was consumed exclusively for six 
days. Body burden concentrations (mg ai/kg-bwt) were based on feeding rates and elimination 
rates from liver half-life estimates. 
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Table 3. Summary of Acute Risks to Mammals 
Active Ingredient Primary bait consumption, 

single day RQs 
Primary bait consumption, 

multiple day RQs 
Chlorophacinone 0.80 – 1.73 5.11 – 11 

Diphacinone 0.80 – 1.73 4.687 – 10.05 
Warfarin 4.02 – 8.67 23.53 – 50.67 

Brodifacoum 0.40 – 0.87 27 – 59 
Bromadiolone 0.40 – 0.87 2.66 – 12.81  
Difenacoum 0.80 – 1.73  4.74 – 10.25 
Difethialone 0.40 – 0.87 11 – 24  

 
The Agency calculated acute dose-based and acute dietary-based RQs for mammals using 
estimated environmental concentrations derived from upper-bound Kenaga nomogram values for 
chlorophacinone and diphacinone; dose-based exposures were calculated for three weight classes 
of mammals and multiple feeding strategies and dietary-based exposures were calculated for 
multiple feeding strategies.  
 
Acute dose-based RQs exceeded the non-listed acute LOC (0.5) for all class sizes of mammals 
and all feeding strategies for both chlorophacinone and diphacinone, with RQs ranging from 1.49 
– 233.53 and from 6.57 – 1,032.77, respectively. Acute dietary-based RQs exceeded the non-
listed acute LOC (0.5) for all feeding strategies for chlorophacinone and diphacinone except for 
mammals consuming seeds (which were not calculated), with RQs ranging from 57.26 – 916.13 
and from 135.92 – 2174.72, respectively. Acute dietary-based RQs were also calculated based on 
a five-day exposure to chlorophacinone and diphacinone using data from dietary toxicity studies, 
resulting in acute RQs of 43.9 and 24, respectively, exceeding the non-listed acute LOC (0.5).  
Based on the risk analyses, EPA concludes that anticoagulant rodenticides pose an acute risk to 
non-listed mammals. 
 
While data are lacking for chronic toxicity to mammals for some of the anticoagulant 
rodenticides, sublethal effects to mammals seen in acute tests that are relevant to reproductive 
toxicity include internal bleeding and lethargy. The chronic dietary RQ was calculated for 
consumption of bait containing chlorophacinone, since it is more toxic than diphacinone based 
on bait concentration (mg ai/kg-bait), and the mammalian no observed adverse effect 
concentration (NOAEC) was based on a reproduction endpoint. The resulting chronic dietary RQ 
was 270 for mammals, which exceeded the listed and non-listed chronic LOC (1.0). Based on the 
risk analyses, EPA concludes that anticoagulant rodenticides pose a chronic risk to non-listed 
mammals. 

Birds, Reptiles, and Terrestrial-Phase Amphibians  

FGARs range from slightly toxic to moderately toxic to birds on an acute oral exposure basis. On 
a subacute dietary exposure basis, chlorophacinone is classified as highly toxic to birds and 
diphacinone and warfarin are both classified as moderately toxic to birds. SGARs are much more 
toxic than FGARs to birds on an acute oral exposure basis. Brodifacoum and difethialone are 
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classified as very highly toxic to birds on an acute oral exposure basis; difenacoum and 
bromadiolone are classified as moderately toxic to birds on an acute oral exposure basis. Table 4 
below shows acute risk calculations for birds based on primary bait consumption over one day 
(single day RQs) and primary bait consumption over six days (multiple day RQs); the non-listed 
acute LOC = 0.5. Single day RQs are calculated based on a toxic response elicited from the 
gavage exposure route, where exposure is measured as milligram of active ingredient per 
kilogram bodyweight (mg ai/kg-bwt). The six-day dose-based RQs were calculated by estimating 
body burden based on the assumption that bait was consumed exclusively for six days. Body 
burden concentrations (mg ai/kg-bwt) were based on feeding rates and elimination rates from 
liver half-life estimates. 
 
Table 4. Summary of Acute Risks to Birds  

Active Ingredient Primary bait consumption, 
single day RQs 

Primary bait consumption, 
multiple day RQs 

Chlorophacinone 0.02 – 0.07 0.13 – 0.43 
Diphacinone 0.02 – 0.07 0.12 – 0.40 

Warfarin 0.11 – 0.34 0.62 – 2.0  
Brodifacoum 0.01 – 0.03 117 – 166  
Bromadiolone 0.01 – 0.03 0.18 – 1.49  
Difenacoum 0.02 – 0.07 0.12 – 0.40 
Difethialone 0.01 – 0.03 52 – 168  

 
The Agency calculated acute dose-based and acute dietary-based RQs for birds using the same 
approach described above for mammals. Acute dose-based RQs exceeded the non-listed acute 
LOC (0.5) for many class sizes of birds and many feeding strategies for both chlorophacinone 
and diphacinone, with RQs ranging from 0.01 – 6.40 and from 0.01 – 4.39, respectively. Acute 
dietary-based RQs exceeded the non-listed acute LOC (0.5) for all feeding strategies for 
chlorophacinone except for birds consuming seeds (which was not calculated), with RQs ranging 
from 1.17 to 18.65. Acute dietary-based RQs exceeded the non-listed acute LOC (0.5) for all 
feeding strategies for diphacinone except for birds consuming seeds (which was not calculated), 
and for birds consuming fruits/pods/seeds (RQ = 0.31), with RQs for feeding strategies of 
concern ranging from 1.96 – 4.99. Acute dietary-based RQs were also calculated based on a five-
day exposure to chlorophacinone and diphacinone using data from dietary toxicity studies. The 
acute dietary-based RQ for birds based on exposure to chlorophacinone over 5 days was 0.89, 
exceeding the non-listed acute LOC of 0.5; the acute dietary-based RQ for birds based on 
exposure to diphacinone over 5 days was 0.06, which did not exceed the non-listed acute LOC of 
0.5. Based on the risk analyses, EPA concludes that certain anticoagulant rodenticides pose an 
acute risk to non-listed birds, reptiles, and amphibians. 
 
The chronic dietary RQ was calculated for consumption of bait containing chlorophacinone 
using the empirical endpoint, the avian NOAEC, which was based on reproduction endpoints 
(reduction in mean 14-day survivor weight). The chronic RQ was 1090 for birds, exceeding the 
listed and non-listed chronic LOC (1.0). Avian chronic reproduction studies were only submitted 
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for chlorophacinone and difenacoum; chlorophacinone data were thus used to qualitatively 
characterize reproductive risks to birds for the other anticoagulant rodenticide active ingredients.  
 
Chronic risks to birds were qualitatively assessed using an acute-to-chronic ratio to calculate the 
lowest observed adverse effect concentrations (LOAEC) for each anticoagulant rodenticide. 
Avian chronic exposure-to-endpoint ratios were calculated for each anticoagulant rodenticide by 
using the highest body burden of each anticoagulant rodenticide in mammalian carcasses and 
dividing it by the estimated avian chronic LOAEC for each anticoagulant rodenticide, resulting 
in ratio values ranging from 5.90 to 12,985, all exceeding the chronic listed and non-listed LOC 
of 1.0. The considerably large risk quotient (RQ) exceedance of brodifacoum (RQ = 12,985) 
aligns with the ecotoxicity of the a.i. observed both in laboratory settings and reported wildlife 
incidents. 
 
The Agency assessed the risk from secondary exposure to birds through the consumption of 
contaminated carcasses for chlorophacinone by using empirical residue data to determine 
chlorophacinone body burdens in deceased mammals from field and laboratory studies after 
exposure to chlorophacinone bait. The avian chronic RQ was calculated by dividing the 
maximum reported individual whole-body value (chlorophacinone body burden) for mammals 
by the LOAEC from the chronic reproductive toxicity study in mallard ducks, resulting in an RQ 
of 43, exceeding the listed and non-listed chronic LOC (1.0).  Based on the risk analyses, EPA 
concludes that all anticoagulant rodenticides pose a chronic risk to non-listed birds, reptiles, and 
amphibians. 

Terrestrial Invertebrates 

There is the potential for soil-dwelling terrestrial invertebrates to be exposed to anticoagulant 
rodenticides through outdoor use of these active ingredients, specifically through use in burrows 
and broadcast applications of chlorophacinone and diphacinone. However, the exposure is not 
expected to be widespread. Open literature data suggest that the anticoagulant rodenticides are 
minimally toxic to earthworms, but exposure of slugs to some anticoagulant rodenticides 
(bromadiolone, brodifacoum and chlorophacinone) may result in accumulation, and this 
accumulation (particularly of brodifacoum) may be sufficient to serve as a route of exposure and 
a risk of secondary effects to wildlife that prey on terrestrial invertebrates, including hedgehogs, 
starlings, and shrews.   
 
Exposure of honey bees is not expected due to the registered use patterns of the anticoagulant 
rodenticides; therefore, the Agency did not request toxicity data on honey bees and data were not 
submitted. Exposure of predators through invertebrates that accumulate anticoagulant 
rodenticides is possible. However, the Agency has determined that there are no risks of concern 
for terrestrial invertebrates either due to lack of exposure (honey bees and other pollinators) or 
practical non-toxicity (earthworms).  
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Terrestrial Plants  

Terrestrial plant exposure from anticoagulant rodenticides is not expected due to the registered 
use patterns of the anticoagulant rodenticides as modified by the 2008 RMD. EPA has 
determined that the anticoagulant rodenticides posed little to no risk to terrestrial plants, based on 
their mode of action and the lack of exposure from the registered use patterns.  

Aquatic Risks 

Aquatic exposure for most anticoagulant rodenticides is unlikely due to the registered use 
patterns of these active ingredients as modified by the 2008 RMD. However, broadcast 
applications of chlorophacinone and diphacinone may result in exposure to freshwater fish, 
aquatic phase amphibians, and freshwater invertebrates through runoff. The 2020 Eco DRA 
assessed acute risks to these taxa using data from chlorophacinone since it is more toxic than 
diphacinone on an acute basis to freshwater fish and invertebrates, and therefore, is considered a 
conservative estimate of risk that is inclusive and protective of any potential risks to these 
aquatic organisms.  
 
Estuarine/marine fish and invertebrates and aquatic (vascular and non-vascular) plants exposure 
to anticoagulant rodenticides is not expected due to the registered use patterns.  

Freshwater Fish, Aquatic-Phase Amphibians, and Freshwater Invertebrates  

For aquatic exposures, the highest modeled exposure was for the estimated environmental 
concentrations (EEC) in Michigan cherry anticoagulant rodenticide uses. Comparison of the 
acute, 1-day average exposure (0.65 ppb) to the acute endpoints in rainbow trout (452 ppb) and 
Daphnia magna (640 ppb) yield RQs that are well below the non-listed LOC. This analysis is 
considered to be protective of the floating bait station use as well because exposures are expected 
to be lower and less widespread than the broadcast uses of chlorophacinone. Broadcast 
applications of chlorophacinone and diphacinone products may result in exposure to freshwater 
fish (and aquatic-phase amphibians) and freshwater invertebrates through runoff. No acute risks 
of concern were identified for freshwater fish and aquatic-phase amphibians as all risk quotients 
(RQs) were below the non-listed LOC (RQ = 0.0014; LOC = 0.5). No acute risks of concern 
were identified for freshwater invertebrates (RQ = 0.001; LOC = 0.5). Acute ecological 
endpoints are based on mortality.  
 
Chronic risks to freshwater fish, aquatic-phase amphibians, and freshwater invertebrates were 
not assessed due to the lack of data available; however, the Ecological Structure Activity 
Relationships (ECOSAR) analysis used to estimate aquatic toxicity suggests that these taxa are 
not at risk. EPA has determined that there are no risks of concern from anticoagulant rodenticide 
use for freshwater fish, aquatic-phase amphibians, and freshwater invertebrates.     
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Estuarine/Marine Fish and Invertebrates 

Estuarine/marine fish and invertebrate exposure is not expected due to the registered use patterns 
of the anticoagulant rodenticides and therefore, the Agency has not conducted any risk 
calculations. EPA has determined that there are no risks of concern from anticoagulant 
rodenticide use for estuarine/marine fish and invertebrates.    

Aquatic Vascular and Non-Vascular Plants  

Aquatic vascular and non-vascular plant exposure is not expected due to the registered use 
patterns of the anticoagulant rodenticides and therefore, the Agency has not conducted any risk 
calculations. In addition, due to the lack of data, risks to aquatic plants cannot be assessed.  
ECOSAR analysis suggested that this taxon is not at risk, and EPA has determined that there are 
no risks of concern from anticoagulant rodenticide use for aquatic vascular and non-vascular 
plants.  

2. Ecological Incidents 

EPA reviewed the anticoagulant rodenticides incidents reported to the Incident Data System 
(IDS). As of EPA’s latest search in August 2019, IDS showed over 1,200 incidents reported to 
the Agency since 1971, with 804 incidents (63%) reported from 2010 to 2018, subsequent to the 
implementation label mitigation measures imposed by the 2008 RMD. This indicates that 
exposure and wildlife incidents have continued to occur at an increased reporting rate since 2010 
and are largely driven by brodifacoum and bromadiolone, which have 353 and 204 incidents 
reported between 2010 and 2018, respectively. The increase in the number of reported incidents 
over time may be due in part to more systematic reporting or other factors. As expected, most 
reported incidents involving anticoagulant rodenticides involve mammals and birds, with 
incidents observed in over 70 species of bird and over 40 species of mammals. For birds, there 
were 656 incidents in which anticoagulant rodenticides were involved, of which SGARs were 
detected in 90% of the incidents and FGARs in 10% of the incidents. By rodenticide, 
brodifacoum was detected in 60% of the bird-related incidents, bromadiolone in 19%, 
difethialone in 11%, difenacoum in 1.2%, chlorophacinone in 3.2%, diphacinone in 5.0%, and 
warfarin in 1.5%. For mammals, there were 607 incidents in which anticoagulant rodenticides 
were involved, of which SGARs were detected in 78% of the incidents and FGARs detected in 
22% of the incidents. By rodenticide, brodifacoum was detected in 43% of mammal-related 
incidents, bromadiolone in 26%, difethialone in 8.6%, difenacoum in 0.66%, chlorophacinone in 
5.4%, diphacinone in 14%, and warfarin in 2.1%.  
 
Incidents reported to IDS are evidence that non-target species are being exposed to anticoagulant 
rodenticides, resulting in poisonings via primary and secondary exposure. Incidents reported to 
IDS in 2019 include the following federally protected and listed species: bald eagle, golden 
eagle, kangaroo rat, key deer, lynx, and San Joaquin kit fox. EPA has concluded that 
anticoagulant rodenticide incidents continue to occur and that there has been no apparent 
decrease in incidents since the implementation of the 2008 RMD.    
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850.2100 Avian Acute Oral Toxicity Test 
Diphacinone (GDCI-067701-1619) 

850.2100 Avian Acute Oral Toxicity Test 
850.2300 Avian Reproduction Test 
850.3100 Earthworm Subchronic Toxicity Test 

Warfarin (GDCI-086002-1601) 
850.2100 Avian Acute Oral Toxicity Test 
850.2300 Avian Reproduction Test 
850.3100 Earthworm Subchronic Toxicity Test 
850.6100 Environmental Chemistry Methods and Associated Independent Laboratory 

Validation 
Brodifacoum (GDCI-112701-1630) 

850.2100 Avian Acute Oral Toxicity Test 
850.2300 Avian Reproduction Test 
850.6100 Environmental Chemistry Methods and Associated Independent Laboratory 

Validation 
Bromadiolone (GDCI-112001-1632) 

850.2100 Avian Acute Oral Toxicity Test 
850.2300 Avian Reproduction Test 
850.6100 Environmental Chemistry Methods and Associated Independent Laboratory 

Validation 
Difenacoum (GDCI-119901-1620) 

850.2100 Avian Acute Oral Toxicity Test 
850.2300 Avian Reproduction Test 
850.3100 Earthworm Subchronic Toxicity Test 
850.6100 Environmental Chemistry Methods and Associated Independent Laboratory 

Validation 
Difethialone (GDCI-128976-1622) 

850.2100 Avian Acute Oral Toxicity Test 
850.2300 Avian Reproduction Test 
850.6100 Environmental Chemistry Methods and Associated Independent Laboratory 

Validation 

C. ESA Pilot  

In April 2022, EPA released a comprehensive, long-term approach to meeting its ESA 
obligations for pesticides, which is outlined in Balancing Wildlife Protections and Responsible 
Pesticide Use (referred to hereafter as ESA workplan).18 Given EPA’s large ESA workload for 
registration review, the Agency identified a set of pilot chemicals, including the rodenticides, as 
a starting point to focus its early mitigation efforts. EPA believes that working through several 

 
18 Balancing Wildlife Protection and Responsible Pesticide Use: How EPA Will Meet its Endangered Species Act 
Obligations (2022). Available at https://www.epa.gov/endangered-species/epas-workplan-and-progress-toward-
better-protections-endangered-species#workplan 
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pilot chemicals and pilot listed species will help registrants, users, and other stakeholders to 
better understand how the Agency predicts the likelihood of jeopardy (J) to listed species and 
adverse modification (AM) to designated critical habitat (collectively “J/AM”), identifies listed 
species and critical habitats that are likely in need of early mitigation, and predicts whether the 
proposed mitigation will reduce or eliminate the likelihood of J/AM. EPA’s predictions on the 
likelihood J/AM will also help to inform the consultation process with the Services, which have 
authority over these species. The Services will make the final J/AM determinations for the pilot 
listed species, and for any other listed species and critical habitats that are likely to be adversely 
affected by the registered uses of the anticoagulant rodenticides. 
 
Using its authorities under FIFRA, and in advance of completion of consultation with the 
Services, EPA is proposing mitigation for three pilot listed species and one critical habitat for the 
anticoagulant rodenticides. The proposed mitigations are intended to reduce (through avoidance 
and minimization) potential exposures and effects and take,19 such that EPA can predict that 
there is not a likelihood of jeopardy for the pilot species or adverse modification of the 
designated critical habitat. EPA selected these species for the pilot because the FIFRA taxa-level 
risk assessment (summarized in Section III.B.) concluded that the anticoagulant rodenticides 
pose risks to mammals and birds that are primary and secondary consumers. The species and 
critical habitat selected for the pilot represent examples of the listed species that may be exposed 
to rodenticides through different routes of exposure (i.e., primary and secondary consumption of 
rodenticides). For the pilot, EPA evaluated three listed species:  
 

• Stephens’ kangaroo rat (Dipodomys stephensi)20;  
• Attwater’s prairie-chicken (Tympanuchus cupido attwateri)21; and the  
• California condor (Gymnogyps californianus)22 

 
Below is a summary of some of the pilot listed species’ characteristics. Maps of the three 
species’ ranges and the designated critical habitat can be found in Appendix F. Additional 
information on the J/AM analysis can be found in the Rodenticides: Draft Effects Determinations 
and Evaluation of Proposed Mitigations Intended to Avoid Jeopardizing Three Federally Listed 
Endangered and Threatened Species and Avoid Adversely Modifying One Designated Critical 
Habitat (September 28, 2022).  

1. Stephens’ kangaroo rat (Dipodomys stephensi) 

The Stephens’ kangaroo rat (SKR, Dipodomys stephensi) was federally listed as endangered 
in 1998 but was recently reclassified as threatened due to a reduction of threats since listing 
and the implementation of conservation actions; it is a small rodent that lives in warm, dry 

 
19 Take as defined by the Endangered Species Act means, “to harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture, or collect, or attempt to engage in any such conduct.” Incidental take is an unintentional, but not 
unexpected, taking. 
20 Entity ID 39 
21 Entity ID 83 
22 Entity ID 66 
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desert and grassland habitats in Southern California. For a map of the SKR range, see 
Appendix F, Figure 1. SKR eat seeds from forbs and native and non-native grasses, and 
because adults are seed-eaters, it is assumed that they may be primary consumers of 
rodenticide bait, especially treated grain. SKR are also taxonomically like commensal 
rodents that are the targets of rodenticides; the design and application method of rodenticides 
makes them inherently attractive to kangaroo rats, which may mistake the treated bait for a 
dietary item. SKR was chosen as a pilot species because it represents a mammal that is a 
primary consumer. SKR does not have a designated critical habitat.  

2. Attwater’s prairie-chicken (Tympanuchus cupido attwateri) 

The Attwater’s prairie-chicken (APC, Tympanuchus cupido attwateri) has been federally 
listed as endangered since 1967; it is a grouse unique to the Texas Coastal prairies. For a map 
of the APC range, see Appendix F, Figure 2. Adult APCs primarily consume foliage, insects, 
and seeds and grains, including corn, peanuts, and rice. Since the APC consume seeds and 
grains, they may also be primary consumers of rodenticide bait, especially bait that are 
formulated as grains. APC was chosen as a pilot species because it represents a bird that is a 
primary consumer. The APC does not have a designated critical habitat. 

3. California condor (Gymnogyps californianus)  

The California condor (CC, Gymnogyps californianus) has been federally listed as 
endangered across its entire range since 1967 and reached near extinction in the 1980’s; the 
CC is one of the rarest species of birds in the world. For a map of the CC range, see 
Appendix F, Figure 3. As of 2020, it was estimated that 504 individuals were left in the wild. 
CCs are obligate scavengers that primarily feed on large mammalian carcasses; however, 
medium- to small-sized carrion and squirrels are also consumed. The CC was chosen as a 
pilot species because it represents a bird that is a secondary consumer. The CC does have a 
designated critical habitat. For a map of the critical habitat of the CC, see Appendix F, Figure 
4.   

 
Because these species are all under the authority of FWS, EPA adapted the approach used by the 
FWS in their recent Malathion Biological Opinion23 to predict whether there was a likelihood 
that the current registered uses of the rodenticides could jeopardize these species or adversely 
modify the designated critical habitat. For those rodenticides and species or critical habitat that 
EPA predicted a likelihood of J/AM, EPA has proposed mitigations.  
 
The approach to predict the likelihood of J/AM involves:  
 

• evaluation of the species’ vulnerability (metric determined by FWS); 

 
23 USFWS. 2022. Biological and Conference Opinion on the Registration of Malathion Pursuant to the Federal 
Insecticide, Fungicide, and Rodenticide Act. February 28, 2022. Ecological Services Program. U.S. Fish and 
Wildlife Service. Available at https://www.epa.gov/endangered-species/biological-opinions-available-public-
comment-and-links-final-opinions 



Docket Numbers EPA-HQ-OPP-2015-0778, EPA-HQ-OPP-2015-0777, EPA-HQ-OPP-2015-
0481, EPA-HQ-OPP-2015-0767, EPA-HQ-OPP-2015-0768, EPA-HQ-OPP-2015-0769, EPA-
HQ-OPP-2015-0770  
www.regulations.gov 
 

45 
 

• evaluation of the magnitude of effects by comparing exposure estimates to toxicity 
endpoints for uses of the anticoagulant rodenticides; and 

• determination of the extent of overlap of the species’ range (and the critical habitat) with 
use areas determined by use data layers (UDLs). 

 
Each of these factors was assigned one of the three categories: high, medium, or low. For each 
species and critical habitat, these three factors were weighed to predict the likelihood of J/AM. 
 
EPA completed draft effects determinations for the three pilot species and one designated critical 
habitat for all currently registered uses of 11 rodenticide active ingredients. The Agency will 
consider public comments and feedback from FWS, and registrants, and determine whether 
changes are needed to this assessment. Table 7 below summarizes the draft individual effects 
determinations and predictions of jeopardy and adverse modification. These draft determinations 
and predictions are based on currently registered uses of the rodenticides.  
  
Table 7. Summary of draft individual level effects determinations and predictions of 
jeopardy and adverse modification by pilot species and rodenticide. 

Rodenticide Stephens’ kangaroo rat Attwater’s prairie-
chicken 

California condor 

Effects 
Determination 

Jeopardy 
prediction 

Effects 
Determination 

Jeopardy 
prediction 

Effects 
Determination 

Jeopardy and 
Adverse 
Modification 
prediction 

Brodifacoum LAA Likely  NE NA NE NA 
Bromadiolone LAA Likely  NE NA NE NA 
Bromethalin LAA Likely  NE NA NLAA NA 

Cholecalciferol LAA Not 
Likely  NE NA NE NA 

Chlorophacinone LAA Likely  LAA Not 
Likely  LAA Likely 

Difenacoum LAA Likely  NE NA NE NA 
Difethialone LAA Likely  NE NA NE NA 
Diphacinone1 LAA Likely  NLAA NA LAA Likely  
Strychnine LAA Likely  NE NA LAA Likely  
Warfarin1 LAA Likely  NE NA LAA Likely  
Zinc phosphide LAA Likely  LAA Likely  LAA Likely  

NA = not applicable 
NE = No Effect 
NLAA = Not Likely to Adversely Affect 
LAA = Likely to Adversely Affect 
1Includes the sodium salt 
 
The analyses led to initial predictions of the likelihood of jeopardy for the Stephens’ kangaroo 
rat for all seven of the anticoagulant rodenticides and for the California condor for 
chlorophacinone, diphacinone, and warfarin. Only one of the species (the California condor) has 
a final designated critical habitat and EPA initially predicted a likelihood of adverse modification 
of the designated critical habitat for the California condor for chlorophacinone, diphacinone, and 
warfarin. EPA is proposing mitigation measures that are intended to reduce (through avoidance 
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and minimization) potential exposures and effects such that EPA predicts that there would not be 
a likelihood of jeopardy for the pilot listed species. Additionally, with these proposed mitigation 
measures, EPA predicts that there would not be a likelihood of adverse modification for the 
designated critical habitat for the California condor. In addition, these mitigations are also 
expected to reduce the potential for “take” (e.g., kill or otherwise harm) of the three pilot species. 
As noted above, FWS will make the final determinations on jeopardy for each of the species and 
adverse modification for the designated critical habitat, and will evaluate the adequacy of EPA’s 
proposed mitigation measures in addressing the Agency’s initial prediction of J/AM. For more 
on the proposed mitigations see Section IV.B, Proposed Risk Mitigation and Regulatory 
Rationale for ESA pilot.  
 
The assessments for three species and associated mitigations are considered pilots for other listed 
species that may be similarly exposed and affected by rodenticides. In November 2023, EPA 
intends to draft effects determinations for these 11 rodenticides for all listed species and critical 
habitats. Any feedback received on the draft effects determinations for the three pilot species and 
one designated critical habitat received during the public comment period on the PID will be 
taken into consideration for the November 2023 draft effects determinations. 

D. Benefits Assessment 

The anticoagulant rodenticides are important for control of a variety of vertebrate pests, 
including but not limited to rats, mice, moles, voles, pocket gophers, ground squirrels, and prairie 
dogs, in a variety of use sites including but not limited to residential areas, urban and commercial 
areas, livestock operations, vessels, golf courses, rangeland and pastureland, crop agriculture, 
and islands. The purpose of controlling rodents is to protect people, animals, structures, and the 
environment from the risks and damages that rodents pose. Rodents pose a substantial threat to 
human health and the environment by consuming food and feed, vectoring disease and 
ectoparasites to people and animals, damaging structures and equipment, and disrupting 
ecosystem balance and biodiversity.  
 
Extension and government recommendations for rodent control stress the importance of IPM, 
which involves using the most appropriate means of control for the specifics of the pest problem. 
IPM is a sustainable approach to managing pests by combining biological, cultural, physical, and 
chemical tools in a way that minimizes economic, health, and environmental risks. Most sectors 
concurrently use multiple means of rodent control, each as best suited to particular pest 
problems. Chemical rodenticides, including the anticoagulants, are most important for 
controlling rodents when non-chemical methods of control, such as sanitation, exclusion, and 
mechanical traps alone are insufficient, such as in outdoor settings like crop agriculture and golf 
courses and in highly rodent-attractive settings like livestock facilities and food-handling 
establishments. 
 
The anticoagulant rodenticides have several benefits compared to other types of rodenticides. 
The anticoagulants are palatable and are less likely to cause bait hesitancy than non-
anticoagulant rodenticides, such as cholecalciferol and zinc phosphide. There are many available 
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products and formulations for many different pests and use sites. The FGARs require that a pest 
feeds for several days to obtain a lethal dose; this may make SGARs more attractive to users 
because SGARs are more likely than FGARs to kill marginal feeders and/or individuals 
encountering the bait more sporadically. Resistance to all of the FGARs and the SGARs 
bromadiolone and difenacoum has been documented. On the other hand, resistance to 
brodifacoum and difethialone have not been documented. Brodifacoum and difethialone 
therefore may have benefits for rodenticide resistance management programs in areas where 
anticoagulant rodenticide resistance is of concern. 
 
For more information on the benefits of the anticoagulant rodenticides, see Use and Benefits of 
11 Rodenticides and Impacts of Potential Mitigation (October 27, 2022), available in the public 
docket. 

IV. PROPOSED INTERIM REGISTRATION REVIEW DECISION 

A. Proposed Risk Mitigation and Regulatory Rationale 

The Agency is proposing additional risk mitigation measures to reduce the potential for human 
health exposures (i.e., children and occupational handlers) and ecological exposures to non-target 
wildlife, including federally protected, federally listed, and non-listed species, while minimizing 
the impacts on users to the greatest extent possible.  
 
While the 2008 RMD reduced the potential for human health exposure for residential/consumer 
use, non-target human health and ecological exposure incidents continue to occur. The Agency is 
proposing that additional human health mitigation measures are necessary to further reduce the 
potential for human health exposures, including exposures to children. Proposed mitigation 
measures to further reduce human exposures are also expected to address potential risks to 
domestic pets. Similar to what EPA is proposing for other rodenticides, EPA is likewise 
proposing to classify specific anticoagulant rodenticide products as RUPs, to prohibit refillable 
bait stations for consumer-sized products, as well as prohibiting spot- and broadcast application 
of FGAR products in turf, lawns, parks, campsites, and other recreation areas where children and 
pets may be exposed. These additional proposed restrictions are expected to minimize misuse 
and protect human health by reducing the availability of bait to which humans, including 
children, could be exposed. Additionally, the 2020 HH DRA identified the potential for dermal 
and inhalation exposures to occupational handlers using products that are loose formulations, 
including meal baits, tracking powders, grain meals, waxy/paraffinized and non-paraffinized 
pellets. The Agency is proposing that additional PPE is necessary for occupational handlers 
using products that are loose formulations to reduce the potential for dermal and inhalation 
exposure. Finally, the Agency is proposing that additional mitigation measures are necessary for 
broadcast, spot/scatter, and belowground applications of chlorophacinone and diphacinone 
products that are applied in cropped areas including orchards, groves, vineyards, and alfalfa, as 
well as rangeland and pastureland.  
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EPA identified the potential for risk for primary consumers of bait (mammals and birds) and 
secondary consumers (e.g., birds of prey and predatory mammals), supported by risk estimation 
and incident reports showing that primary and secondary to non-target organisms, including 
listed species, have continued to occur. Building upon the mitigation measures implemented as a 
result of the 1998 Rodenticide Cluster RED, 2008 RMD, and the 2012 Rozol Prairie Dog Bait 
and Kaput-D Prairie Dog Bait BiOps, the Agency is proposing that additional ecological 
mitigation measures are necessary as part of registration review to further reduce non-target 
exposures. EPA is proposing to classify specific anticoagulant rodenticide products as RUPs, 
adding post-application follow-up statements for the search, collection, and disposal of target 
species carcasses, the cleanup of bait moved from its original placement location, and the 
reporting of dead/dying non-target organisms, as well as prohibiting spot- and broadcast 
application of FGAR products in turf, lawns, parks, golf courses, campsites, and other recreation 
areas where non-target wildlife may be exposed. Additionally, the Agency expects that the 
proposed mitigation measures for chlorophacinone and diphacinone to cropped areas including 
orchards, groves, vineyards, and alfalfa, as well as rangeland and pastureland will reduce the 
potential for non-target ecological exposures.  
 
Although the Agency is not making a complete endangered species finding at this time, the 
proposed label changes are expected to reduce the extent of exposure and may reduce risk to 
listed species whose range and/or critical habitat co-occur with the use of the anticoagulant 
rodenticides. Additionally, the Agency is committed to identifying and incorporating early 
mitigation for vulnerable listed species. These mitigations will be discussed in Section IV.B. 
Proposed Risk Mitigation and Regulatory Rationale for ESA Pilot, below. In this PID, EPA is 
proposing additional mitigation measures to be included in draft bulletins for the three pilot listed 
species—Stephens’ kangaroo rat, Attwater’s prairie-chicken, and the California condor—and the 
one critical habitat that it initially predicted a likelihood of jeopardy or adverse modification. 
EPA intends to publish these early-ESA species mitigation measures in Bulletins Live! Two 
(BLT),24 and is proposing to add a link to BLT to all product labels, except those registered 
exclusively for use by general consumers (i.e., residential homeowners). The Agency anticipates 
completing the draft BEs for all 11 rodenticide active ingredients in 2023 and the final BEs in 
2024.  
 
Finally, in this PID, EPA is also proposing to update the Terms and Conditions for Registration 
for all rodenticide registrations, requiring registrants to develop, implement, and maintain 
rodenticide stewardship plans that include the development of education and outreach materials 
intended for product users. EPA is proposing that the terms and conditions require these 
materials to be made available on registrant’s websites. The Agency is proposing that industry 
stewardship will highlight the importance of best management practices for anticoagulant 
rodenticide use to end-users as part of an IPM approach and will contribute to the reduction of 
potential non-target exposures. 
 

 
24 https://www.epa.gov/endangered-species/bulletins-live-two-view-bulletins  
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The impacts of the mitigation measures are described for each measure below. For more 
information on the anticipated impacts of EPA’s proposed mitigations for the anticoagulant 
rodenticides, see Use and Benefits of 11 Rodenticides and Impacts of Potential Mitigation 
(October 27, 2022), available in the public docket. 

1. Restricted Use Pesticide Classification 

It is well understood that the anticoagulant rodenticides are highly toxic. The 2008 RMD 
required packaging size requirements to distinguish products that are intended for use by general 
consumers and products that are intended for use by agricultural users and professional pest 
control operators. To minimize children’s exposure to anticoagulant rodenticide products, EPA 
required that all rodenticide products marketed to consumers only be sold with at least one 
tamper-resistant bait station in the package, with loose bait forms being prohibited. Currently, 
consumer size products intended for use in and around residential structures include FGARs sold 
in packages ≤ 1 lb. of bait. FGAR products sold in packages ≥ 4 lbs. of bait and SGAR products 
sold in packages ≥ 8 lbs. of bait are intended for agricultural/professional use by pest control 
operators. Additionally, the 2008 RMD amended the terms and conditions of registration for 
products containing SGARs to specify that registrants will control distribution of the products so 
that they shall only be distributed to or sold in agricultural, farm, and tractor stores or directly to 
pest control operators and other professional applicators, and that registrants will not sell or 
distribute SGAR products in channels of trade likely to result in retail sale in hardware and home 
improvement stores, grocery stores, convenience stores, drug stores, club stores, big box stores, 
and other general retailers. Despite these minimum packaging size requirements and sales and 
distribution limits, non-target incidents (including children, domestic pets, and non-target 
wildlife, including listed species) have continued to occur.  
 
Consistent with the Agency’s intent for certain anticoagulant rodenticide products only be made 
available for commercial/professional use, the Agency is proposing that the following 
anticoagulant rodenticide products be classified as RUPs: 

• All SGAR products 
• All FGAR products packaged in quantities ≥ 4 lbs. of bait 

 
Currently, there are anticoagulant rodenticide products classified as RUP due to hazard to non-
target organisms (as specified in 40 CFR 152.170(c)). EPA proposes that the remaining SGAR 
products and FGAR products packaged in quantities ≥ 4 lbs. of bait have characteristics that 
meet the criteria for restricted use due to hazard to non-target organisms and other evidence (as 
specified in 40 CFR 152.170(d)).    
 
Criteria for Hazard to Non-Target Species  
 
In accordance with 40 CFR 152.170(c)(iv), EPA may consider restricted use classification for 
products intended for outdoor use where “under conditions of label use or widespread and 
commonly recognized practice, the pesticide may cause discernible adverse effects on non-target 
organisms, such as significant mortality or effects on the physiology, growth, population levels 
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or reproduction rates of such organisms, resulting from direct or indirect exposure to the 
pesticide, its metabolites or its degradation products.” Incident reports demonstrate continued 
evidence of discernable adverse effects on non-target organisms through primary and secondary 
consumption involving anticoagulant rodenticides. Risk concerns are further supported by 
ecological risk estimates calculated for the anticoagulant rodenticides exceeding the Agency’s 
levels of concern for both acute and chronic exposures for birds and mammals. According to 
incident reports and RQ exceedances, it is apparent that the anticoagulant rodenticides may cause 
adverse effects on non-target organisms through primary and secondary consumption.  
 
Other Evidence  
 
In accordance with 40 CFR 152.170(d), “the Agency may also consider evidence such as field 
studies, use history, accident data, monitoring data, or other pertinent evidence in deciding 
whether the product or use may pose a serious hazard to man or the environment that can 
reasonably be mitigated by restricted use classification.” Incidents reported to IDS are evidence 
that humans and non-target species are being exposed to anticoagulant rodenticides, resulting in 
poisonings via primary and secondary exposure. For more detailed information regarding 
anticoagulant rodenticide incidents, see Sections III.A.2. and III.B.2.  
 
For both criteria describe above, RUP classification would ensure the retail purchase and use of 
these products are by persons that are trained and certified to apply pesticides, which is expected 
to decrease the likelihood of misapplication, including overapplication, and therefore reduces the 
potential for exposure to non-target organisms.  
 
In summary, SGAR products and FGAR products packaged in quantities ≥ 4 lbs. of bait meet the 
standard for restricted use because:  

1) use of these products pose a serious hazard that may be mitigated by restricting its use;  
2) current labeling is not adequate to mitigate these risks;  
3) even if directions for use are followed, use may result in discernible adverse effects on 
non-target organisms through primary and secondary exposure; and    
4) restriction of these products would decrease the risk of adverse effects.  

 
Therefore, EPA is proposing to classify all SGAR products and FGAR products packaged in 
quantities ≥ 4 lbs. as restricted use. By doing so, the retail sale and use of the anticoagulant 
rodenticide products mentioned above would be restricted to certified applicators or persons 
under their direct supervision and only for those categories covered by the Certified Applicator’s 
certification.  
 
For anticoagulant rodenticide labels that are already RUP, the Agency is proposing that these 
labels are updated to be consistent with Chapter 6 of the Label Review Manual25 which covers 
Restricted Use Classification and labeling.  
 

 
25 https://www.epa.gov/sites/default/files/2017-10/documents/chap-06-jan-2012.pdf 
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The Agency anticipates that limiting individuals who are not certified applicators to rodenticide 
products containing less than one pound of FGAR bait in a single-use plastic bait station26 could 
increase the cost of rodent control for residential consumers and for equine and aquaculture 
operations, which report frequently using consumer products and not possessing applicator 
certification. The Agency anticipates residential consumers could replace restricted 
anticoagulants with products that are not restricted for most residential needs; however, this 
mitigation may increase the cost of control due to the requirement of single-use non-refillable 
bait stations.  
 
In addition, when taking into account currently proposed mitigation for other rodenticides 
undergoing registration review, non-certified individuals would not have any chemical options 
for below ground rodent control except for bromethalin baits formulated as poison mole worms. 
Non-certified individuals needing a greater level of control, such as residential consumers who 
need restricted use anticoagulants to control severe rodent infestations or rodents in wall voids, 
and equine operations who need to control burrowing pests like ground squirrels, may need to 
hire certified applicators, at increased costs. If, as a result of this mitigation, equine or 
aquaculture operators have to obtain certification in order to continue using rodenticides 
effectively, they could face increased operational costs including the time, and training 
associated with obtaining and maintaining applicator certification. Certified applicators or those 
who contract them may experience increased costs per application due to the recordkeeping 
required by RUPs.  
 
Classifying all SGAR products as RUP might also present resistance management implications. 
By limiting the options available to users who are not certified applicators, an increased use of 
FGARs, bromethalin, and cholecalciferol, relative to other rodenticides, is likely to result. 
FGARs, while still used in most sectors, have long-documented resistance issues.27,28 
 
The magnitude of these impacts may be further increased when considering the Agency’s 
proposals of also designating the non-anticoagulant rodenticides zinc phosphide and strychnine 
as RUPs, along with limiting consumer access to bromethalin and cholecalciferol to single-use 
plastic bait stations containing less than one pound of bait, and to products containing less than 
one pound of bromethalin bait for use in burrows. 
 

 
26 The Agency is also proposing to allow consumer access to the non-anticoagulant rodenticides bromethalin and 
cholecalciferol in single-use plastic bait stations containing less than one pound of bait, and to products containing 
less than one pound of bromethalin bait for use in burrows, while making all other rodenticide products RUP. More 
information on these mitigations can be found in the dockets for the other rodenticides. For the purpose of assessing 
mitigations, the Agency considers the total impact of the mitigations proposed in this PID and in the other 
rodenticides PIDs.  
27 McGee, C.F., McGilloway D.A., Buckle, A.P. 2020. Anticoagulant rodenticides and resistance development in 
rodent pest species - A comprehensive review. Journal of Stored Products Research. 88:101688. 
https://doi.org/10.1016/j.jspr.2020.101688. 
28 Rodenticide Resistance Action Committee). 2016. RRAC guidelines on anticoagulant rodenticide resistance 
management. Croplife International. https://about.rrac.info/fileadmin/downloads/RRAC Guidelines Resistance.pdf  
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The Agency intends to work with co-regulators at the state level and other stakeholders on 
understanding their needs for implementation and outreach. EPA seeks comment from 
stakeholders on the potential impacts of the proposed RUP classification.    

2. Personal Protective Equipment  

Loose formulations have the capability to generate particulates and therefore the potential for 
dermal and inhalation exposures as these products are applied, distributed, used to fill/refill bait 
stations, or otherwise contacted. EPA has determined that additional personal protective 
equipment for occupational handlers is necessary to minimize dermal and inhalation exposure 
from loose formulations to the greatest extent possible. 
 
New Respirator and Gloves Requirement for Anticoagulant Rodenticide Handlers 
 
The Agency proposes adding respirator and gloves statements to mitigate potential dermal and 
inhalation exposure risks to occupational handlers for loose formulations of rodenticide products, 
which are not covered by the agricultural Worker Protection Standard (WPS). The Agency 
proposes that an APF10 (half-mask elastomeric) respirator is needed and proposes adding any 
associated fit test, training, and medical evaluation requirements29 for products that are meal 
baits, tracking powders and grain meals, and waxy/paraffinized or non-paraffinized pellets that 
are not contained in tamper-resistant bait stations  
 
The Agency anticipates these formulations have the capability to generate particulates and 
therefore the potential for dermal and inhalation exposures as these products are applied, 
distributed, used to fill/refill bait stations, or otherwise contacted. EPA is proposing that 
additional PPE for occupational handlers is necessary to minimize dermal and inhalation 
exposure to the greatest extent possible. 
 
Requiring a respirator and any associated fit testing, training, and medical evaluation may 
impose a cost on handlers or employers. If an anticoagulant rodenticide handler currently does 
not have a respirator, additional costs will be incurred by the handler or the handler’s employer, 
including the cost of the respirator and any required respirator fit test, training, and medical 
exam.30 

 
29 Pursuant to 40 C.F.R. pt. 170, EPA requires fit testing (29 C.F.R. § 1910.134), training (29 
C.F.R. § 1910.134(k)(1)(i)-(vi)), and medical evaluations (29 C.F.R. § 1910.134)—conducted in accordance with 
the cited OSHA regulations—for all handlers that are required to wear respirators and whose work falls within the 
scope of the WPS. Label Review Manual at Ch. 10, App. A, https://www.epa.gov/pesticide-registration/label-
review-manual.  
30 Respirator costs are extremely variable, depending upon the protection level desired, disposability, comfort, and 
the kinds of vapors and particulates filtered. For example, the average cost of a particulate filtering facepiece 
respirator is lower than the average cost of an elastomeric half mask respirator. Based on available information, EPA 
has determined that the cost of the respirators (whether disposable or reusable) is relatively minor in comparison to 
WPS requirements. In 2015, EPA estimated that the annual cost of the WPS requirements (respirator fit test, training 
and medical exam) was approximately $180 per worker. For more details, see EPA’s Economic Analysis of the 
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EPA’s 2020 HH DRA assumes National Institute for Occupational Safety and Health (NIOSH) 
protection factors31 in estimating the inhalation risks and the risk reduction associated with 
different respirators.32 If the respirator does not fit properly, EPA’s proposed PPE mitigation for 
the anticoagulant rodenticides may not reduce risks as detailed above and may result in 
unreasonable adverse effects for the pesticide handler. 
 
The Agency also proposes requiring gloves for anticoagulant rodenticide handlers. The new 
glove statement should be consistent with Chapter 10 of the Label Review Manual33.  
 
Requiring respirators and gloves for handlers would have little impact on the efficacy or 
feasibility of rodent control; however, the Agency expects that this mitigation could increase the 
cost of control for organizations who employ certified applicators and consumers who hire 
certified applicators, if those certified applicators do not currently own and utilize respirators. 
Organizations who employ certified applicators could be responsible for these costs for their 
employees, and pest control companies could attempt to pass any increased costs resulting from 
these mitigations along to customers. 
 
The Agency will consider updates to this requirement should data be submitted that impacts 
EPA’s conclusions regarding the potential for dermal and inhalation exposures. 
 
Updated Respirator and Gloves Requirement for Anticoagulant Rodenticide Handlers 

In addition to the proposed new PPE requirements, the Agency proposes updating the gloves 
statements currently on anticoagulant rodenticide labels34, consistent with Chapter 10 of the 
Label Review Manual.35 In particular, EPA proposes removing any references to specific 
categories in EPA’s chemical-resistance category selection chart and specifying the appropriate 
type(s) of glove. The proposed clarification does not fundamentally change the PPE that workers 
currently must use. 

The Agency proposes updating the respirator statement currently on anticoagulant rodenticide 
labels.36 The respirator statement should state that a APF10 (half-mask elastomeric) respirator is 

 
Agricultural Worker Protection Standard Revisions, at 205 (2015), available in the public docket EPA-HQ-OPP-
2011-0184-2522. Costs may be different if an anticoagulant rodenticide handler typically uses other chemicals 
requiring a respirator in the production system or as part of the business (e.g., eliminated cost of additional fit 
testing, increased cost of purchasing filters for the respirator on a more frequent basis). 
31 NIOSH protection factors assume that respirators are used according to OSHA’s standards. 
32 Proper fit and use of respirators is essential to accomplish the protections respirators are intended to provide. 
Respirator fit tests are currently required by the Occupational Safety and Health Administration (OSHA) for other 
occupational settings to ensure proper protection. 29 C.F.R. § 1910.134. 
33 https://www.epa.gov/sites/default/files/2016-02/documents/chap-10-feb-2016.pdf 
34 For specific label language, see Appendices B and C.  
35 Label Review Manual, https://www.epa.gov/pesticide-registration/label-review-manual. 
36 For specific label language, see Appendices B and C. 
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needed, along with any associated fit test, training, and medical evaluation requirements37 for 
products that are meal baits, tracking powders and grain meals, and waxy/paraffinized or non-
paraffinized pellets that are not contained in tamper-resistant bait stations. The proposed 
clarification does not fundamentally change the PPE that workers currently must use.  

3. Application Method Prohibitions for Consumer Size Products  

The 2008 RMD required consumer size FGAR products to be sold with a ready-to-use 
(disposable or refillable) bait station, except for products that are labeled solely for use outdoors, 
below-ground for control of moles/pocket gophers. As noted in the Agency’s 2011 Tier I 
incident report, rodenticides were found to be involved in numerous incidents, including 
incidents involving children less than 6 years old, and nearly all of those incidents were the result 
of label directions to keep bait away from children, pets, and non-target wildlife not being 
followed.38 Based on the Agency’s most recent incident reviews, non-target primary exposures 
including those to children, domestic pets, and non-target wildlife (including listed species), have 
continued to occur despite these restrictions. Data from IDS indicate that the total number of 
rodenticide (anticoagulant and non-anticoagulant) incidents decreased only slightly, from 198 
incidents in 2009 to 146 incidents in 2018. Further, while data indicates that the number of 
SGAR incidents has decreased by 79% from 164 incidents in 2009 to 34 incidents in 2018, 
FGAR incidents have increased over this time by 60%, from 10 incidents in 2009 to 52 incidents 
in 2018. Incident data indicates that while the mitigation from the RMD may be contributing to 
decreases among some rodenticides and populations, overall, there continues to be incidents 
resulting from users not following label directions. 
 
In particular, the Agency continues to be concerned with the potential risk from improperly 
stored bait from refillable bait stations and the potential for misuse of bait refills to contribute to 
these incidents and is proposing that prohibiting refillable, consumer bait station products will 
reduce the potential for these non-target primary exposures from occurring. Therefore, EPA 
proposes the following language for consumer size FGAR products: 
 

o Applications must be made in a ready-to-use disposable bait station. All other methods of 
application are prohibited.  

 
37 Pursuant to 40 C.F.R. pt. 170, EPA requires fit testing (29 C.F.R. § 1910.134), training (29 
C.F.R. § 1910.134(k)(1)(i)-(vi)), and medical evaluations (29 C.F.R. § 1910.134)—conducted in accordance with 
the cited OSHA regulations—for all handlers that are required to wear respirators and whose work falls within the 
scope of the WPS. Label Review Manual at Ch. 10, App. A, https://www.epa.gov/pesticide-registration/label-
review-manual.  
38 https://www.regulations.gov/document/EPA-HQ-OPP-2011-0718-0016 
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4. Application Method Prohibitions for Chlorophacinone and Diphacinone Products 
Registered for Field Uses in Cropped Areas, Rangeland, Pastureland, and Fallow 
Land  

Currently, there are chlorophacinone and diphacinone products with labels that allow for loose 
meal bait formulations above ground via spot/scatter and broadcast treatments and belowground 
treatments in burrows to cropped areas including orchards, groves, vineyards, and alfalfa. EPA 
does not have sufficient residue data to support the establishment of tolerances for 
chlorophacinone and diphacinone, or to demonstrate there is no plant uptake in order to make a 
non-food use determination. Therefore, the following restrictions are necessary for 
chlorophacinone and diphacinone products registered for use in these sites:  

o For above ground applications of loose meal bait formulation of chlorophacinone and 
diphacinone applied as a scatter/spot or broadcast treatment, EPA is proposing that: 1) 
applications cannot be made directly to food or feed crops; 2) the application can only be 
made during the non-growth (“dormant”) period of the target crop; and 3) application is 
made along fence lines, border areas, and buffer strips adjacent to target crops.  

o Due to these restrictions, EPA is proposing to prohibit aerial application to food 
or feed crops.  

o For below-ground or in-burrow use, EPA is proposing that: 1) applications must be made 
below ground into the main run of the burrow; and 2) the application can only be made 
during the non-growth (“dormant”) period of the target crop. 

o For applications made to non-bearing crops, EPA is proposing to add a restriction for 
harvesting food/feed from that crop within one year of application.  

 
There are chlorophacinone and diphacinone products with labels that allow for loose application 
meal bait formulations to rangeland, pastureland, and fallow land. EPA does not have sufficient 
residue data to support the establishment of tolerances for chlorophacinone and diphacinone, or 
to demonstrate there is no plant uptake in order to make a non-food use determination. 
Therefore, the following restrictions are necessary for chlorophacinone and diphacinone products 
registered for use in rangeland, pastureland, and fallow land:  
 

o For above ground applications to rangeland and pastureland, EPA is proposing to prohibit 
spot/scatter and broadcast applications. Above ground applications to rangeland, 
pastureland, and fallow land may only be made using a tamper-resistant bait station. 

 
Chlorophacinone and diphacinone products that are applied belowground will still be permitted 
to be applied in rangeland, pastureland, and fallow land, since belowground use is less likely to 
result in potential residues in animal feed items. In addition, this mitigation is also anticipated to 
benefit wildlife, as anticoagulant rodenticides pose an acute and chronic risks to non-listed 
mammals, birds, reptiles and amphibians through primary and secondary exposure, as supported 
by risk assessment and review of wildlife incidents. 
 
Restricting spot, broadcast, and below-ground applications of chlorophacinone and diphacinone 
in agricultural systems during the growing season would limit growers to chlorophacinone and 
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diphacinone products in bait stations, or their alternatives, (below-ground applications of 
strychnine and spot, broadcast, bait station, and below-ground applications of zinc phosphide) 
for chemical rodent control. Bait stations can be impractical, ineffective, and labor intensive 
when treating larger fields, strychnine is not permitted for control of above-ground pests, and 
broadcast applications of zinc phosphide alone may not provide adequate control due to bait 
shyness and the inability of zinc phosphide baits to withstand rainfall. Users could face increased 
control costs as a result of this mitigation, and in some cases could suffer yield loss and 
reductions in product quality if remaining methods of rodent control are insufficient. 

5. Application Method Prohibitions: FGAR Products Registered for Use in Turf, 
Lawns, Parks, Golf Courses, Campsites, and Other Recreation Areas 

The 2008 RMD required that FGAR and non-anticoagulant rodenticide products be applied using 
bait stations wherever children, or non-target wildlife may be exposed. As part of registration 
review, EPA concluded that anticoagulant rodenticides pose an acute and chronic risks to non-
listed mammals, birds, reptiles, and amphibians through primary and secondary exposure, 
supported by risk assessment and review of wildlife incidents. Additionally, based on the 
Agency’s most recent incident reviews, non-target primary exposures, including those to 
children and domestic pets, have also continued to occur. The Agency is proposing to prohibit 
spot and broadcast applications of FGARs to turf, lawns, parks, golf courses, campsites, and 
other recreation areas to reduce the potential for non-target exposure, which is consistent with 
the risk management goals established in both the 2008 RMD, as well as this registration review. 
FGAR products that are applied using bait stations will still be permitted to be applied in these 
use sites.    
 
The Agency anticipates that prohibiting spot and broadcast uses of anticoagulants and other 
rodenticides in turfgrass and recreation areas, including golf courses and campsites, could 
negatively affect rodent management, especially in golf courses. This mitigation measure would 
limit site managers to bait stations and to below-ground rodenticide applications, or to non-
chemical methods of control such as mechanical traps. The prohibition of application methods in 
these sites would have high impacts, particularly on golf courses, where spot and broadcast 
rodenticide applications to control ground squirrels are important for protecting turf as well as 
reducing the risk of rodent encounters to workers and golfers. Impacts of this mitigation measure 
could include reduced ground squirrel control or increased costs of control from having to 
implement more expensive or more laborious measures, i.e., installing adequate numbers of traps 
and/or bait stations for equivalent control. 

6. Endangered Species and Bulletins Live! Two Label Language  

To avoid confusion with necessary protections for listed species in Bulletins Live! Two, EPA is 
proposing to remove any existing language on labels that contains generic references to listed 
species and/or species-specific use limitations. In addition, EPA is proposing that the following 
statement be added to all anticoagulant rodenticide labels, excluding those registered solely for 
use by the general consumer (i.e., homeowners or residential consumers). This language will 
allow users to access the early-ESA mitigation measures (proposed in Section IV.B and 
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Appendix E) and to confirm whether their application site is within the geographic regions where 
these risk-reduction measures are required. Addition of this statement to labels will help 
streamline implementation of any additional risk mitigation measures that may be identified 
during the ESA consultation process:    
 

“ENDANGERED AND THREATENED SPECIES PROTECTION 
REQUIREMENTS: It is a Federal offense to use any pesticide in a manner that results 
in an unauthorized “take” (e.g., kill or otherwise harm) of an endangered species and 
certain threatened species, under the Endangered Species Act section 9. When using this 
product, you must follow the measures, including any timing restrictions, contained in the 
Endangered Species Protection Bulletin for the area where you are applying the product. 
Before using this product, you must obtain a Bulletin at any time within six months of the 
day of application. To obtain Bulletins, consult http://www.epa.gov/espp. For general 
questions or technical help, call 1-844-447-3813, or email ESPP@epa.gov.” 
 

EPA uses BLT only when mitigation applies in a particular geographic region where listed 
species are present and, in some cases, only during certain times of the year. A physical label 
cannot feasibly accommodate all these lengthy mitigation instructions. Similarly, BLT simplifies 
compliance by offering an easy way for users to identify where and when they are subject to the 
mitigation. Otherwise, users would need to use existing information from a variety of sources 
beyond the label to evaluate whether the location of their treatment area overlaps with an area for 
which EPA has identified geographically specific mitigation. Then they would need to read 
through hundreds of pages of a label to determine which restrictions apply to their treatment 
area.  
 
Although the BLT system has been in place for many years, there may be applicators who are 
unfamiliar with this system. Using the online tool to determine if mitigation is required for a 
particular treatment area may be a new step that many users will need to take prior to an 
application. However, the Agency anticipates that over time and with wider implementation, 
BLT will become a familiar tool that is integrated into a user’s planning process for pesticide 
applications. In February 2022, EPA released an improved version of BLT39, which allows users 
to more easily find the information they need for a particular pesticide product. The Agency has 
also developed a tutorial40 that explains how to use the online system. In addition, the general 
label language referring users to BLT provides a phone number and email address for those 
needing technical assistance.  
 
Appendix F provides guidance for anticoagulant rodenticide users to learn if they are adjacent to 
or within borders of a species’ range or designated critical habitat.  

 
39 https://www.epa.gov/endangered-species/endangered-species-protection-bulletins 
40 https://www.epa.gov/endangered-species/bulletins-live-two-blt-tutorial 



Docket Numbers EPA-HQ-OPP-2015-0778, EPA-HQ-OPP-2015-0777, EPA-HQ-OPP-2015-
0481, EPA-HQ-OPP-2015-0767, EPA-HQ-OPP-2015-0768, EPA-HQ-OPP-2015-0769, EPA-
HQ-OPP-2015-0770  
www.regulations.gov 
 

58 
 

7. Post-Application Follow-Up: Carcass Search, Collection, and Disposal Statements  

Anticoagulant rodenticides pose an acute and chronic risks to non-listed mammals, birds, 
reptiles, and amphibians which may be exposed to anticoagulant rodenticides through the direct 
consumption of bait or through the consumption of primary consumers of rodenticide bait 
(predation or scavenging). Persistence of anticoagulant rodenticide residues in the bodies of 
primary consumers may cause mortality in secondary consumers, particularly since primary 
consumers may repeatedly consume anticoagulant rodenticide bait for several days before the 
lethal dose has taken effect. This accumulation of anticoagulant rodenticide exposure leads to 
doses that may greatly exceed the acute lethal dose. EPA’s concern for risk through these 
exposure pathways is supported by evidence that exposure and wildlife incidents have continued 
to occur at an increased reporting rate since 2010. 
 
To reduce the potential for non-target exposures, the Agency is proposing that additional post-
application follow-up statements are necessary for anticoagulant rodenticide labels to address 
carcass search, collection, and disposal instructions. Carcass searches and subsequent disposal 
ensures that dead and dying organisms that have consumed rodenticide products are inaccessible 
to predators and scavengers, therefore reducing the potential for secondary poisoning of non-
target organisms. The 2012 Rozol Prairie Dog Bait and Kaput-D Prairie Dog Bait BiOps 
required carcass search, collection, and disposal requirements to minimize potential exposure 
risks to listed and non-target species and EPA has determined that these statements are necessary 
for other anticoagulant rodenticide products.   
 
EPA has determined that mandatory carcass search, collection, and disposal requirements are 
necessary for FGAR products classified as RUPs that are registered for use in fields and other 
non-structural use-sites. The anticoagulant rodenticides mode of action results in the first 
carcasses appearing 4-5 days after the first bait application. Therefore, EPA has determined that 
carcass searches must be performed starting 4-days after the first bait application and continue at 
1–2-day intervals for at least 2 weeks after the last application of bait, or longer if carcasses are 
still being found. Although not required, a greater frequency of searches will help to minimize 
the risk of secondary poisoning to predators and scavengers. Collected carcasses may be 
disposed of by methods permitted by state and local authorities to ensure that carcasses are 
inaccessible to predators and scavengers. Where practical, carcasses may be buried either on-site, 
in holes dug at least 18 inches deep, or in inactive burrows, then pack the holes/burrows with soil 
to avoid scavenging. Removal of carcasses from the site is the preferred option to reduce 
secondary poisoning. EPA proposes adding the following mandatory post-application follow-up 
carcass search, collection, and disposal requirements to FGAR products classified as RUPs that 
are registered for use in fields and other non-structural use sites:  
 

“Search the application site and surrounding area to monitor the effects of treatment and 
to collect and dispose of dead carcasses of target pests or other non-target animals. 
Search for carcasses 4 days after first application and at subsequent intervals of 1 to 2 
days for at least 2 weeks after the last bait application, or longer if carcasses are still 
being found. While wearing gloves, collect and properly dispose of visible carcasses by 
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burial, dispose of in the trash, or dispose of according to the Pesticide Disposal 
instructions. Carcasses buried on site must be buried a minimum of 18 inches below the 
ground surface, preferably deeper. Use leakproof plastic bags or other suitable 
containers for transporting carcasses not buried on site.” 

 
The Agency anticipates that requiring carcass search and disposal on a specified schedule (e.g., 
every two days for two weeks or until carcasses are no longer found) for field-use RUP 
rodenticides would substantially increase labor costs for the use of chemical rodenticides in crop 
agriculture as well as in pastureland and rangeland. This mitigation measure is expected to 
increase the costs of rodent control in these sites by increasing the amount of time, labor, and 
fuel spent on site returns. Affected individuals would have to either accept these costs or else use 
alternative methods of rodent control (e.g., mechanical trapping and fumigation). Alternative 
methods of rodent control may be insufficient; for example, in addition to the labor costs 
associated with setting and maintaining traps, it is very difficult to control rodents over large 
areas with mechanical traps alone, and traps could also pose a danger to equipment or non-target 
organisms. Hiring additional labor or contracting pest control services in order to adhere to the 
label could be expensive or infeasible for affected individuals. 
 
EPA is proposing to add the following advisory carcass search, collection, and disposal language 
to anticoagulant rodenticide products classified as RUPs and registered for use in structural use 
sites and consumer sized FGAR products to instruct users on the proper method to collect and 
dispose of carcasses if they are found at or near the application site:  
 

“While wearing gloves, collect and properly dispose of visible carcasses of target pests 
or non-target animals. Place carcasses in leakproof plastic bags or other suitable 
containers and dispose of in the trash or dispose of according to the Pesticide Disposal 
instructions.” 

8. Post-Application Follow-Up: Spilled and/or Kicked Out Bait Statement 

The Agency has determined that additional post-application follow-up statements addressing 
spilled bait and/or bait kicked out of burrow systems are necessary for FGAR products registered 
for use in fields and other non-structural use sites. Rodent activities can move bait outside of 
burrow systems to areas where non-target organisms could access the bait. To reduce the 
potential for non-target exposures, EPA proposes adding the following mandatory post-
application follow-up statements to FGAR products registered for use in fields and other non-
structural use sites:    
 

“While wearing gloves, dispose of leftover bait and any visible bait that has been moved 
from its placement location according to the Pesticide Disposal Instructions.” 
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9. Post-Application Follow-Up: Reporting Statements   

EPA is proposing to add the following mandatory reporting requirements to FGAR products 
classified as RUPs that are registered for use in fields and other non-structural use-sites:   
 

“All dead or dying non-target animals must be reported according to EPA’s Pesticide 
Incident Reporting website at https://www.epa.gov/pesticide-incidents as soon as 
possible.” 

 
EPA is proposing to add the following advisory reporting information to consumer sized FGAR 
products and all SGAR products:  
 

“All dead or dying non-target animals should be reported according to EPA’s Pesticide 
Incident Reporting website at https://www.epa.gov/pesticide-incidents as soon as 
possible.” 

10. Label Updates: Optional Graphics  

The Agency reviews graphics on pesticide labeling on a case-by-case basis. Where products bear 
graphics that depict use of the product, the graphics may only depict use as described on the 
label, including application method, quantity of bait, and target species. Graphics depicting a 
non-labeled use pattern or non-labeled target species could suggest use outside of labeled 
parameters and result in misapplication, therefore increasing the potential for non-target 
organism exposure. Registrants should review all optional graphics on their anticoagulant 
rodenticide products and update them if needed when the Agency requests amended labels in 
conjunction with this registration review.   

B. Proposed Risk Mitigation and Regulatory Rationale for ESA Pilot 

Rodenticides pose a general risk of mortality to non-target mammals and birds that may consume 
bait. Many rodenticides also pose a secondary poisoning risk to animals that prey upon or 
scavenge primary consumers (e.g., birds of prey, carnivorous mammals). EPA is proposing 
mitigation measures intended to address the Agency’s initial prediction of a likelihood of 
jeopardy to three listed species: Stephens’ kangaroo rat, Attwater’s prairie chicken, and 
California condor. One of these species, the California condor, also has a designated critical 
habitat. The proposed mitigation measures are also intended to address the Agency’s initial 
prediction of adverse modification of the California condor’s designated critical habitat. 
 
These three species were chosen to pilot early rodenticide proposed mitigation for listed species 
because they represent examples of the listed species that may be affected by rodenticides 
through different routes of exposure (i.e., primary and secondary consumption). The assessments 
for the three species and one critical habitat and associated mitigation measures are considered 
pilots for other listed species that may be similarly exposed and affected by rodenticides. EPA 
intends to apply approaches used for these three species in the final analyses to all listed species 
that may be exposed to rodenticides via primary or secondary exposure. EPA identified 91 listed 
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species41 of mammals, birds, reptiles, and amphibians that may be exposed to rodenticides 
through primary or secondary consumption. For the anticoagulant rodenticides, the Agency 
intends to make the determinations for all listed species available in a draft BE that will be 
available for public comment in November 2023 and finalized in November 2024. 
 
EPA intends to publish the proposed mitigation language for the pilot species, once it is 
finalized, in BLT,42 thus the geographic-specific use restrictions would not appear on container 
labels. In addition, to avoid confusion with necessary protections for listed species in BLT, EPA 
is proposing to remove any existing language on labels that contains generic references to listed 
species and/or species-specific use limitations. The label language described in Section IV.A 
includes a label requirement to reference BLT and to use the product consistent with the 
appropriate bulletin(s), thus making them enforceable. These mitigation measures are spatially 
explicit and are therefore only applicable to applicators within the specified geographic areas. 
Species-specific mitigation measures and descriptions of how these mitigation measures will 
avoid jeopardy and adverse modification are described below. For more information on the 
Agency’s draft effects determinations, predictions of jeopardy or adverse modification and 
evaluation of the proposed mitigation measures for these three pilot species, see Rodenticides: 
Draft Effects Determinations and Evaluation of Proposed Mitigations Intended to Avoid 
Jeopardizing Three Federally Listed Endangered and Threatened Species and Avoid Adversely 
Modifying One Designated Critical Habitat (September 28, 2022) (below, “the Agency’s pilot 
ESA assessment”).  
 
EPA qualitatively assessed the potential impacts of these mitigation measures and recognizes 
there could be impacts on users in the spatial areas where mitigation measures and use 
restrictions are proposed. For more information on the anticipated impacts of EPA’s proposed 
mitigations for the anticoagulant rodenticides, see Use and Benefits of 11 Rodenticides and 
Impacts of Potential Mitigation (October 27, 2022), available in the public docket. 

1. Proposed Mitigation for Stephens’ Kangaroo Rat 

The Agency’s pilot ESA assessment led to draft predictions of jeopardy for the Stephens’ 
kangaroo rat for all seven of the anticoagulant rodenticides. To address the initial predictions of 
the likelihood of jeopardy for the Stephens’ kangaroo rat, EPA is proposing to prohibit broadcast 
applications and below-ground in-burrow applications of anticoagulant rodenticides within the 
species’ range. Additionally, the Agency is proposing to require anticoagulant rodenticides be 
applied using bait stations designed to exclude the Stephens’ kangaroo rat. Appendix D of the 
pilot ESA assessment includes a discussion of two bait station designs available for control of 
the California ground squirrel, which is a pest that occurs within the range of the Stephens’ 
kangaroo rat. For other target pests (e.g., voles), different designs may be needed to allow the 
target pest access, but limit access by the Stephen’s kangaroo rat. EPA is interested in public 
comments on bait station designs for allowing access of other target pests. Because EPA intends 

 
41 When EPA conducts a full biological evaluation for the rodenticides, the number of species may be revised based 
on changes to listing status or available information on species-specific diet or life history.   
42 https://www.epa.gov/endangered-species/bulletins-live-two-view-bulletins  
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to expand this pilot to other listed species of mammals that are primary consumers, the Agency is 
also interested in public comments on bait station designs for exclusion of other listed species. 
Bait stations shall be designed with an opening that prevents access to non-target species 
(opening not to exceed 3”). Additionally, bait stations shall be secured (e.g., staked) in an upright 
position (or elevated) and designed to prevent spillage by rodents feeding.      
 
Prohibiting broadcast applications of FGARs in areas with specific listed species may force users 
to use bait stations or trapping resulting in increased costs for turf and golf course control and for 
control in and around agricultural fields and orchards. 
 
Prohibiting burrow-bait applications in areas with specific listed species may force users seeking 
rangeland and other large area control of prairie dogs, pocket gophers, and moles to switch to 
burrow bait stations, fumigation, or mechanical control, likely at increased cost. 
 
Requiring that users only apply rodenticides in specifically designed bait stations designed to 
exclude specific listed species could prevent users from using chemical rodenticides for 
controlling pests with biological similarities to the listed species; these users would need to 
switch to mechanical, fumigation, or biological control options and may be unable to achieve the 
same level of control as with rodenticides. 

2. Proposed Mitigation for Attwater’s Prairie-Chicken 

The Agency’s pilot ESA assessment led to a draft effects determination of LAA for 
chlorophacinone, based on potential effects to individuals. Due to a low percent overlap of use 
sites and the range of this species, EPA predicted that there is not a likelihood of jeopardy for use 
of chlorophacinone. To minimize take of individuals, EPA is proposing to prohibit broadcast 
applications of chlorophacinone to grassland, pasture, and rights-of-way areas located within the 
FWS-defined pesticide sensitive area of this species. 
 
The Agency is not proposing any restrictions for broadcast applications of diphacinone within 
the pesticide sensitive areas. Other anticoagulant rodenticide applications may still be allowed 
within the pesticide sensitive areas if they are applied directly into burrows or contained within 
tamper-resistant bait stations. The Agency anticipates that individuals affected by this mitigation 
could apply alternative rodenticides, including diphacinone, instead of chlorophacinone or use 
different application methods (i.e., bait stations). 

3. Proposed Mitigation for the California Condor 

The Agency’s pilot ESA assessment led to initial predictions of likelihood of jeopardy for the 
California condor and adverse modification of its designated critical habitat for chlorophacinone, 
diphacinone, and warfarin.  
 
To address the prediction of a likelihood of jeopardy for the California condor and adverse 
modification of the condor’s designated critical habitat, EPA is proposing to prohibit broadcast 



Docket Numbers EPA-HQ-OPP-2015-0778, EPA-HQ-OPP-2015-0777, EPA-HQ-OPP-2015-
0481, EPA-HQ-OPP-2015-0767, EPA-HQ-OPP-2015-0768, EPA-HQ-OPP-2015-0769, EPA-
HQ-OPP-2015-0770  
www.regulations.gov 
 

63 
 

uses of chlorophacinone and diphacinone within and near its range and designated critical 
habitat:  
 

“Do not apply via broadcast application within 200 yards by air or 40 yards by ground 
upwind from California condor range and critical habitat when air currents are moving 
toward those areas. When air is calm or moving away from the range or critical habitat, 
apply on the side nearest those areas and proceed away.”   

 
Prohibiting broadcast applications of chlorophacinone and diphacinone within set distances of 
occupied California condor range and critical habitat would reduce the potential of rodenticide 
consumption by the prey of the condor, thereby reducing the likelihood of effects in California 
condors that could occur from secondary exposure. Applications of chlorophacinone and 
diphacinone are allowed if they are applied directly into burrows or contained within tamper-
resistant bait stations. Prohibiting broadcast applications of FGARs in areas with specific listed 
species may force users to use bait stations or trapping, resulting in increased costs for turf and 
golf course control and for control in and around agricultural fields and orchards. 
 
Additionally, to address the prediction of a likelihood of jeopardy for the California condor and 
adverse modification of the condor’s designated critical habitat, EPA is also proposing the 
following mandatory carcass searches and disposal for areas treated with chlorophacinone, 
diphacinone, and warfarin within its range and designated critical habitat:  
 

“Search the treated area to collect and dispose of dead carcasses of target pests or other 
non-target animals. Search for carcasses 3 days after first application and continue 
searches daily for the first 4 days of searching. After day 6, continue searches at 
subsequent intervals of 1 to 2 days for at least 2 weeks after the last bait application, or 
longer if carcasses are still being found. While wearing gloves, collect and properly 
dispose of visible carcasses by burial, dispose of in the trash, or dispose of according to 
the Pesticide Disposal instructions. Carcasses buried on site must be buried a minimum 
of 18 inches below the ground surface, preferably deeper. All carcasses must be disposed 
of in a way inaccessible to wildlife.” 

 
This language is similar to the carcass search and disposal language that is being proposed for 
the product labels. However, it involves an earlier initial search (3 days after application instead 
of 4 days) and more frequent searches for the initial monitoring period (daily instead of every 1-2 
days). EPA is proposed more frequent searches to increase the likelihood of finding carcasses 
and reduce the likelihood of secondary exposure to this listed species. EPA expects 
implementing carcass searches to reduce the potential that California condor(s) will consume a 
carcass contaminated with anticoagulant rodenticides, and therefore reduce the likelihood of 
lethal and sublethal effects to California condors from secondary exposure to rodenticides. 
 
This mitigation may impose a substantial burden on individuals or operations in remote locations 
who employ PCOs for structural control. PCOs may have to return more frequently to inspect 
sites as a result of this mitigation and may charge higher fees to do so. For information on the 
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impacts of search requirements, refer to the impacts for the FIFRA search requirements in 
Section IV.A.1 or in Use and Benefits Assessment for 11 Rodenticides and Impacts of Potential 
Risk Mitigation (October 27, 2022).  
 
Finally, to address the prediction of a likelihood of jeopardy for the California condor and 
adverse modification of the condor’s designated critical habitat, EPA is also proposing to 
prohibit the use of warfarin to control feral hogs within the California condor’s range and 
designated critical habitat. Since feral hogs are large mammals and considered the top prey for 
the California condor, prohibiting anticoagulant rodenticide use for feral hog control would 
reduce the potential for secondary exposure that a California condor would encounter from 
consuming this target pest. EPA recognizes that there may be cases where control of this 
invasive species may be needed within the range or designated critical habitat of the California 
condor. The Agency is proposing to include an exemption to the restriction of use to control feral 
hogs that would only allow for an application if the applicator consults with the local FWS field 
office first to establish application procedures to prevent jeopardizing the species and minimizing 
take. Prohibiting the use of chemical rodenticides for control of feral hogs within the range of the 
California condor will not likely impact users at this time, as the sole anticoagulant rodenticide 
product for this use (EPA Reg. # 72500-26) is registered at the federal level but not currently 
registered at the state level in any state that contains parts of the condor range. 

C. Proposed Updates to the Terms and Conditions of Registration 

While the Agency is proposing that all SGAR products, as well as FGAR products packaged in 
quantities ≥ 4 lbs. of bait be classified as RUP, the variations between state programs and 
certification categories presents an opportunity for additional registrant stewardship to help 
ensure users have the necessary support to use their products in a safe and efficacious manner to 
achieve the desired level of rodent prevention and control. Registrants have already reached out 
to the Agency with suggestions for a stewardship plan, and the Agency has considered those 
suggestions in the development of this PID. The Agency proposes the following updated terms 
and conditions for the rodenticide registrations:  

Education and Outreach Stewardship Plan 

Registrants must develop, implement, and maintain a rodenticide stewardship plan that includes 
the development of education and outreach materials intended for product users that are made 
available on registrants’ websites. The purpose of these plans is to educate the user on proper 
rodenticide use and to address potential impacts from the use of these products to non-target 
organisms, including listed species. The individual plans must include the following 
components:  

1) Rodenticide registrants must develop educational materials that describe the importance 
of protecting non-target organisms and best management practices to reduce potential 
rodenticide exposure to non-target organisms, including listed species. Materials must 
also describe label provisions intended to minimize the potential for product exposure to 
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non-target organisms, including, if applicable, carcass search, collection, and disposal, 
cleaning up spilled or kicked-out bait, overview of BLT, and incident reporting.  

2) The importance of integrated pest management practices to control a rodent infestation, 
including, but not exclusive to, inspection, sanitation, exclusion, mechanical control, and 
chemical control. Additionally, these materials should include information relating to 
rodent biology and rodent behavior for the target pests listed on the registrant’s labels, the 
different types of rodenticides and how they work, and the various use sites and 
application methods of the rodenticides for which the registrant owns the registrations.    

References to the company’s website on the label, including listing a web address or a Quick 
Response (QR) Code, renders the website as labeling under FIFRA and therefore subject to 
review by the Agency.  

D. Environmental Justice 

EPA seeks to achieve environmental justice, the fair treatment and meaningful involvement of all 
people, regardless of race, color, national origin, or income, in the development, implementation, 
and enforcement of environmental laws, regulations, and policies. Throughout the registration 
review process, EPA has sought to include all communities and persons, including minority, 
low-income, and indigenous populations who may be disproportionately overburdened by the 
exposure to the anticoagulant rodenticides. 
 
While people of all income levels may be exposed to mouse and rat infestations, these incidents 
are most common in housing for lower socio-economic populations. Proper rodent prevention 
measures, especially exclusion, can be expensive and/or time-consuming for low-income 
households and in multi-family dwellings. Furthermore, rodent prevention methods often rely on 
support from the entire community and may be more difficult in communities with a higher 
population density or with a lower quality of services (e.g., in areas with poor waste management 
services). In these instances, rodent control measures including mechanical trapping and use of 
rodenticides, including anticoagulant rodenticides, may have a higher benefit to these 
populations relative to more affluent populations. Because the poorest populations may face the 
most frequent rodent infestations, these populations face the highest health and safety risks both 
from rodent infestations and from the use of chemical rodenticides including anticoagulant 
rodenticides. Therefore, these populations may be disproportionately affected by changes to the 
use patterns or availability of the rodenticides and may disproportionately experience impacts, 
including cost increases or reduction in rodent control, from the Agency's proposed mitigation 
measures for the rodenticides. 
 
For further EJ considerations and distributional concerns associated with rodents, rodenticides, 
and the Agency’s proposed mitigation measures, see Use and Benefits Assessment for 11 
Rodenticides and Impacts of Potential Risk Mitigation, (October 27, 2022). 
 
The Agency requests any additional information on any other groups or segments of the 
population who, as a result of their proximity and exposure to pesticides, unique exposure 
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pathway (e.g., as a result of cultural practices), location relative to physical infrastructure, 
exposure to multiple stressors and cumulative impacts, lower capacity to participate in decision 
making, or other factors, may have unusually high exposure to the anticoagulant rodenticides 
compared to the general population or who may otherwise be disproportionately affected by the 
use of the anticoagulant rodenticides.  
 
Additionally, the Agency requests information on those populations who may be 
disproportionately overburdened by the exposure to the diseases that are directly and indirectly 
transmitted by rodents and exposure to rodenticides. These populations may be most affected by 
the additional restrictions proposed for the anticoagulant rodenticides, and the Agency requests 
additional information on the potential impacts of these proposed mitigation measures. 

E. Tolerance Actions 

With the addition of proposed label restrictions, no tolerances under the FFDCA are necessary 
because the anticoagulant rodenticides’ uses would not likely result in residues within food 
commodities. These limited anticoagulant rodenticide field uses in and around cropped areas, 
rangeland, pastureland, and fallow land are considered non-food, therefore the Agency is not 
taking any tolerance actions. 

F. Proposed Interim Registration Review Decision 

The Agency is issuing this PID in accordance with 40 CFR §§ 155.56 and 155.58. The Agency 
has made the following proposed interim decision: (1) EPA proposes that no additional data are 
required at this time; and (2) EPA proposes that the anticoagulant rodenticides do not meet the 
registration standard without changes to the affected registrations and their labeling. EPA 
proposes that the mitigation measures specified in Section IV.A and Appendices A, B, and C, 
and the updates to the terms and conditions specified in Section IV.C and Appendix D are 
sufficient to address risk concerns. 
 
The Agency conducted detailed HH DRA and Eco DRA. In these risk assessments, EPA 
identified potential occupational handler and non-target organism risks to continuing to register 
the anticoagulant rodenticides without additional mitigation measures. The Agency identified the 
potential for dermal and inhalation exposures to occupational handlers using anticoagulant 
rodenticide products that are loose formulations. Additionally, EPA has identified potential risk 
for non-target exposures from anticoagulant rodenticides to children, domestic pets, and non-
target wildlife, including listed species. EPA has determined that additional human health and 
ecological risk mitigation measures are necessary to reduce the potential for non-target exposures 
to occur, and therefore is proposing the following mitigation measures: RUP classification for all 
SGAR products and  FGAR products packaged in sizes ≥ 1 lb. of bait, the prohibition of 
refillable bait stations for consumer sized FGAR products, the prohibition of above ground spot- 
and broadcast- application of FGAR products to turf, lawns, golf courses, parks, and other 
recreation areas, additional PPE for occupational handlers, and the addition of post-application 
follow-up statements for the search, collection, and disposal of carcasses, the cleanup of bait 
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moved from its original placement location, and the reporting of dead/dying non-target 
organisms. Finally, the Agency is proposing that additional mitigation measures are necessary 
for broadcast, spot/scatter, and belowground applications of chlorophacinone and diphacinone 
products that are applied in cropped areas including orchards, groves, vineyards, and alfalfa, as 
well as rangeland and pastureland. 
 
The Agency also conducted an assessment of the benefits of the use of the anticoagulant 
rodenticides and determined that continuing to register the anticoagulant rodenticides provides 
numerous benefits for controlling a variety of vertebrate pests in a variety of use sites, thereby 
protecting people, animals, structures, and the environments from the risks that rodents pose. 
Rodents pose a substantial threat to human health and the environment by consuming food and 
feed, vectoring disease and ectoparasites to people and animals, damaging structures and 
equipment, and disrupting ecosystem balance and biodiversity.  
 
During registration review, EPA considers whether a pesticide registration “continues to satisfy 
the FIFRA standard for registration.”43 Here, EPA proposes that the anticoagulant rodenticides 
do not meet the FIFRA registration standard without the changes to the affected registrations and 
their labeling described in Section IV.A and Appendices A, B, C, and the terms and conditions 
specified in Section IV.C and Appendix D. EPA is proposing that the addition of these 
mitigation measures to anticoagulant rodenticide labels is necessary in order to meet the risk-
benefit standard.  
 
With the addition of proposed label restrictions, no tolerances under the FFDCA are necessary 
because the anticoagulant rodenticides’ uses do not likely result in residues within food 
commodities.  
 
In this PID, the Agency is not making any human health or environmental safety findings 
associated with the Endocrine Disruptor Screening Program (EDSP) screening of the 
anticoagulant rodenticides. Similarly, the Agency is not making a complete endangered species 
finding, though the proposed mitigation is expected to reduce the extent of environmental 
exposure and may reduce exposure to listed species whose range or critical habitat co-occur with 
the use of the anticoagulant rodenticides. As noted in Section IV.B., using its authorities under 
FIFRA, EPA is also proposing mitigation for three pilot listed species for which the Agency 
predicts that the currently registered uses of the anticoagulant rodenticides have a likelihood of   
jeopardizing these species and adversely modifying the designated critical habitat. These 
mitigations are proposed in advance of completion of consultation with the Services. The 
Agency expects to complete a listed-species assessment by November 2024 and subsequently, 

 
43 40 C.F.R. § 155.40(a); 7 U.S.C. § 136a(c)(5); see also 7 U.S.C. §§ 136(bb) (defining “unreasonable adverse 
effects on the environment” as encompassing both “any unreasonable risk to man or the environment, taking into 
account the economic, social, and environmental costs and benefits of the use of any pesticide” [FIFRA’s risk-
benefit standard] and “a human dietary risk from residues that result from a use of a pesticide in or on any food 
inconsistent with the [FFDCA safety standard]”). In a PID, EPA sets out a proposed interim decision that includes 
EPA’s “proposed findings with respect to the FIFRA standard for registration and describe the basis for such 
proposed findings.” 40 C.F.R. §§ 155.56, 155.58(b)(1). 
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initiate any necessary Endangered Species Act (ESA) Section 7 consultation with the Services. 
Additionally, EPA will make an EDSP determination before issuing a final registration review 
decision for the anticoagulant rodenticides. For more information, see Appendices G and H. 

G. Data Requirements 

Although not all data requirements have been completely met, the Agency concluded that 
additional toxicity data will not significantly further the understanding of the hazard from the 
anticoagulant rodenticides. Furthermore, the Agency concluded that additional data would be 
unlikely to modify the conclusion that non-target exposures to the anticoagulant rodenticide 
active ingredients should be limited to the extent possible in order to reduce potential risk. EPA 
does not anticipate calling-in additional data for the anticoagulant rodenticides’ registration 
review at this time. 

V. NEXT STEPS AND TIMELINE 

A. Proposed Interim Registration Review Decision 

A Federal Register Notice will announce the availability of the anticoagulant rodenticides PID 
and open a 75-day comment period.  





   
 

   
 

courses, campsites, and other recreation 
areas 
 
Mandatory or advisory carcass search 
and disposal statements 
 
Mandatory or advisory reporting 
statements  
 
Mandatory or advisory bait spill/kick out 
statements  

ESA Pilot Species 
Stephens’ kangaroo rat 
(Dipodomys stephensi) 

Dietary  Ingestion Acute Acute toxicity Prohibit broadcast and in-burrow 
applications within the species’ range 
 
Require specially modified bait stations 
designed to exclude the Stephens’ 
kangaroo rat be used within the species’ 
range  

Attwater’s prairie-chicken 
(Tympanuchus cupido 
attwateri) 

Dietary  Ingestion Acute Acute toxicity Prohibit broadcast applications of 
chlorophacinone in grassland, pasture, 
and rights-of-way within the “pesticide 
sensitive area” of the species’ range 

California condor 
(Gymnogyps californianus) 

Dietary  Ingestion Acute Acute toxicity Prohibit broadcast application of 
chlorophacinone and diphacinone within 
the species’ range and critical habitat  
 
Prohibit the use of warfarin for feral hog 
control within the species’ range and 
critical habitat  
 
Require carcass search and disposal 
within the species’ range 

  



















   
 

   
 

Appendix D: Updated Terms and Conditions of Registration 

The Agency proposes the following updated terms and conditions for the rodenticide registrations:   
 
Education and Outreach Stewardship Plan  
 
Registrants must develop, implement, and maintain a rodenticide stewardship plan that includes the development of education and 
outreach materials intended for product users that are made available on registrants’ websites. The purpose of these plans is to educate 
the user on proper rodenticide use and to address potential impacts from the use of these products to non-target organisms, including 
listed species. The individual plans must include the following components:  

1) Rodenticide registrants must develop educational materials that describe the importance of protecting non-target organisms and 
best management practices to reduce potential rodenticide exposure to non-target organisms, including listed species. Materials 
must also describe label provisions intended to minimize the potential for product exposure to non-target organisms, including, 
if applicable, carcass search, collection, and disposal, cleaning up spilled or kicked-out bait, overview of BLT, and incident 
reporting. 

2) The importance of integrated pest management practices to control a rodent infestation, including, but not exclusive to, 
inspection, sanitation, exclusion, mechanical control, and chemical control. Additionally, these materials should include 
information relating to rodent biology and rodent behavior for the target pests listed on the registrant’s labels, the different 
types of rodenticides and how they work, and the various use sites and application methods of the rodenticides for which the 
registrant owns the registrations.   

References to the company’s website on the label, including listing a web address or a Quick Response (QR) Code, renders the 
website as labeling under FIFRA and therefore subject to review by the Agency.  

  



   
 

   
 

Appendix E: Proposed Bulletins Live! Two Use Limitation Language for Anticoagulant Rodenticide 
Products  

Table 1: Proposed Bulletins Live! Two Language for the Stephens’ Kangaroo Rat (Dipodomys stephensi) 
Active Ingredient(s) Use Limitation Pesticide Use Limitation Area 

(PULA) 
• Brodifacoum 
• Bromadiolone 
• Chlorophacinone 
• Difenacoum 
• Difethialone 
• Diphacinone and 

its sodium salt 
• Warfarin and its 

sodium salt 

• Do not apply via broadcast application.  
• Do not apply below ground into rodent burrows. 
• Modified bait stations designed to exclude listed species are required. This bulletin is relevant to a 

listed kangaroo rat species.  
 

Within the FWS range of the 
Stephens’ kangaroo rat 
(Appendix F Figure 1).  

 

Table 2: Proposed Bulletins Live! Two Language for the Attwater’s Prairie-Chicken (Tympanuchus cupido attwateri) 
Active Ingredient(s) Use Limitation Pesticide Use Limitation Area 

(PULA) 
• Chlorophacinone 
 

For products registered for use in grassland, pasture, and rights-of-way areas within the “pesticide sensitive 
area:”  

• Do not apply via broadcast application.  

Within the “pesticide sensitive 
area” within the FWS range of 
the Attwater’s prairie-chicken 
(Appendix F Figure 2). 

 

Table 3: Proposed Bulletins Live Language for the California Condor (Gymnogyps californianus)  
Active Ingredient(s) Use Limitation Pesticide Use Limitation Area 

(PULA) 
• Chlorophacinone 
• Diphacinone and 

its sodium salt 
 

• Do not apply via broadcast application within 200 yards by air or 40 yards by ground upwind from 
California condor range and critical habitat when air currents are moving toward those areas. When air 
is calm or moving away from the range or critical habitat, apply on the side nearest those areas and 
proceed away.  

• Search the treated area to collect and dispose of dead carcasses of target pests or other non-target 
animals. Search for carcasses 3 days after first application and continue searches daily for the first 4 
days of searching. After day 6, continue searches at subsequent intervals of 1 to 2 days for at least 2 
weeks after the last bait application, or longer if carcasses are still being found. While wearing gloves, 
collect and properly dispose of visible carcasses by burial, dispose of in the trash, or dispose of 

Within the FWS range of the 
California condor (Appendix F 
Figure 3). 



   
 

   
 

according to the Pesticide Disposal instructions. Carcasses buried on site must be buried a minimum 
of 18 inches below the ground surface, preferably deeper. All carcasses must be disposed of in a way 
inaccessible to wildlife 

• Warfarin and its 
sodium salt 

• Search the treated area to collect and dispose of dead carcasses of target pests or other non-target 
animals. Search for carcasses 3 days after first application and continue searches daily for the first 4 
days of searching. After day 6, continue searches at subsequent intervals of 1 to 2 days for at least 2 
weeks after the last bait application, or longer if carcasses are still being found. While wearing 
gloves, collect and properly dispose of visible carcasses by burial, dispose of in the trash, or dispose 
of according to the Pesticide Disposal instructions. Carcasses buried on site must be buried a 
minimum of 18 inches below the ground surface, preferably deeper. All carcasses must be disposed 
of in a way inaccessible to wildlife. 

• Products registered for use to control feral hogs are prohibited, unless the applicator coordinates with 
the local FWS Ecological Services field offices to determine appropriate measures to ensure the 
proposed application is likely to have no more than minor effects on listed species (FWS points of 
contact are available through the Information, Planning, and Consultation (IPaC) website 
https://ecos.fws.gov/ipac/). The applicator must retain documentation of the technical assistance and 
the agreed upon species-specific measures that were implemented.  

Within the FWS designated 
critical habitat of the 
California condor (Appendix F 
Figure 4).  

 
  



   
 

   
 

Appendix F: Ranges and Critical Habitats of Pilot Species for Early-ESA Mitigation  

Figure 1. Stephens' kangaroo rat (Dipodomys stephensi) range.46 

 

 
   

 
46 U.S. Fish and Wildlife Service. 2021a. Species Report for the Stephens’ kangaroo rat (Dipodomys stephensi). Version 1.2, August 2021. U.S. Fish and Wildlife 

Service, Pacific Southwest Region, Sacramento, California. xii + 121 pp. 
 



   
 

   
 

Figure 2. Attwater's prairie-chicken (Tympanuchus cupido attwateri) range and Pesticide Sensitive Areas (Pesticide Sensitive 
Area Shapefile generated by EPA using range data from FWS Environmental Conservation Online System (ECOS; 

https://ecos.fws.gov/ecp/), downloaded December 2020; and Pesticide Sensitive Data from FWS.47 

 

  

 
47 U.S. Fish and Wildlife Service. 2004. Recommended Protection Measures for Pesticide Applications in Region 2 of the U.S. Fish and Wildlife Service. U.S. 

Fish and Wildlife Service Region 2, Environmental Contaminants Program, Austin, TX. 199 pp. 



   
 

   
 

Figure 3. California condor range (Gymnogyps californianus) and active release sites from 2012.48 
 

 
 

 
  

 
48 U.S. Fish and Wildlife Service. 2013. California Condor (Gymnogyps californianus) 5 Year Review: Summary and Evaluation. U.S. Fish and Wildlife Service, 

Pacific Southwest Region. June 2013. 64 pp. 



   
 

   
 

 
Figure 4. California condor (Gymnogyps californianus) critical habitat, from the Environmental Conservation Online System (ECOS; 

retrieved April 15, 2022). 
 

 





   
 

   
 

Figure 5. The ECOS website linked in Table 1 for the California condor. Red boxes surrounding ‘Range Information’ and ‘Critical 
Habitat’ will direct website visitors to range and critical habitat maps featured in Figures 6 and 7 below, respectively. 

 

 

Figure 6. California condor range map. 

 

 



   
 

   
 

Figure 7. An overview of the California condor designated critical habitat. Inset map shows a close-up view of one of the constituent 
designated habitats. 

 



   
 

   
 

Appendix G: Background on Listed-Species Approach 

This Appendix provides general background about the Agency’s assessment of the effects of 
pesticides on listed species and designated critical habitats under the Endangered Species Act 
(ESA). Additional background specific to the anticoagulant rodenticides appears at the 
conclusion of this Appendix. 
  
Developing Approaches for ESA Assessments and Consultation for FIFRA Actions 
 
In 2015, EPA, along with the Services—the Fish and Wildlife Service (FWS) and the National 
Marine Fisheries Service (NMFS)—and the United States Department of Agriculture (USDA) 
(referred to as “the agencies”) released their joint Interim Approaches49 for assessing the effects 
of pesticides to listed species. The agencies jointly developed these Interim Approaches in 
response to the 2013 National Academy of Sciences’ recommendations that discussed specific 
scientific and technical issues related to the development of pesticide’s effects to listed species. 
Since that time, the agencies have been continuing to work to improve the approaches for 
assessing effects to listed species. After receiving input from the Services and USDA on 
proposed revisions to the interim method and after consideration of public comments received, 
EPA released an updated Revised Method for National Level Listed Species Biological 
Evaluations of Conventional Pesticides (“Revised Method”) in March 2020.50 
  
The agencies also continue to work collaboratively through a FIFRA Interagency Working 
Group (IWG). The IWG was created under the 2018 Farm Bill to recommend improvements to 
the ESA section 7 consultation process for FIFRA actions and to increase opportunities for 
stakeholder input. This group is led by EPA and includes representatives from NMFS, FWS, 
USDA, and the Council on Environmental Quality (CEQ). The IWG outlines its 
recommendations and progress on implementing those recommendations in reports to Congress. 
51 
 
Consultation on Chemicals in Registration Review  
 
EPA initially conducted biological evaluations (BEs) using the interim method on three pilot 
chemicals representing the first nationwide pesticide consultations (final pilot BEs for 
chlorpyrifos, malathion, and diazinon were completed in January 2017). These initial pilot 
consultations were envisioned as the start of an iterative process. Later that year, NMFS issued a 
final biological opinion for these three pesticides. In 2019, EPA requested to reinitiate formal 
consultation with NMFS on malathion, chlorpyrifos and diazinon to consider new information 
that was not available when NMFS issued its 2017 biological opinion. EPA received a final 
malathion biological opinion52 from FWS in February 2022 and a final biological opinion from 

 
49 https://www.epa.gov/endangered-species/interim-approaches-pesticide-endangered-species-act-assessments-
based-nas-report 
50 https://www.regulations.gov/document?D=EPA-HQ-OPP-2019-0185-0084 
51 https://www.epa.gov/endangered-species/reports-congress-improving-consultation-process-under-endangered-
species-act. 
52 https://www.epa.gov/endangered-species/biological-opinions-available-public-comment-and-links-final-opinions 



   
 

   
 

NMFS on malathion, chlorpyrifos and diazinon in June 202253. The Agency plans to implement 
both biological opinions according to the 18-month timeframes specified in the opinions.   
 
In 2020, EPA released draft BEs for the first two chemicals conducted using the 2020 Revised 
Method—carbaryl and methomyl. Subsequently, EPA has used the Revised Method to complete 
final BEs for carbaryl, methomyl, atrazine, simazine, glyphosate, clothianidin, imidacloprid, and 
thiamethoxam. EPA is currently in consultation with the Services on these active ingredients.  
 
EPA’s New Actives Policy and the 2022 Workplan 
 
In January 2022, EPA announced a policy54 to evaluate potential effects of new conventional 
pesticide active ingredients to listed species and their designated critical habitat and initiate 
consultation with the Services, as appropriate, before registering these new pesticides. Before the 
Agency registers new uses of pesticides for use on pesticide-tolerant crops, EPA will also 
continue to make effects determinations. If these determinations are likely to adversely affect 
determinations, the Agency will not register the use unless it can predict that registering the new 
use would not have a likelihood of jeopardizing listed species or adversely modifying their 
designated critical habitats. EPA will also initiate consultation with the Services as appropriate.  
 
In April 2022, EPA released a comprehensive, long-term approach to meeting ESA obligations, 
which is outlined in Balancing Wildlife Protections and Responsible Pesticide Use.55 This 
workplan reflects the Agency’s most comprehensive thinking to date on how to create a 
sustainable ESA-FIFRA program that focuses on meeting EPA’s ESA obligations and improving 
protection for listed species while minimizing regulatory impacts to pesticide users and 
collaborating with other agencies and stakeholders on implementing the plan.  
 
ESA Assessments or Biological Opinions Impacting the Anticoagulant Rodenticides 
 
The rodenticide active ingredients brodifacoum, bromadiolone, and warfarin and its sodium salt, 
as well as the non-anticoagulant rodenticide zinc phosphide are mentioned in a stipulated partial 
settlement agreement in Center for Biological Diversity (CBD) v. United States Environmental 
Protection Agency, No. 3:11-cv-0293 (N.D. Cal). Among other provisions, this settlement 
agreement sets a November 2024 deadline for EPA to complete nationwide ESA section 7(a)(2) 
effects determinations for brodifacoum, bromadiolone, warfarin and its sodium salt, and zinc 
phosphide and as appropriate, initiate any consultation(s) with the Services that EPA may 
determine are necessary based on those effects determinations. In addition to those four active 
ingredients, EPA also intends to make effects determinations, and consult as appropriate, on the 
additional rodenticide active ingredients bromethalin, chlorophacinone, cholecalciferol, 
difenacoum, difethialone, diphacinone and its sodium salt, and strychnine by November 2024. 
Prior to finalizing its effects determinations, the Agency plans to issue a draft biological 
evaluation for these 11 rodenticide active ingredients for a 60-day public comment period by the 
end of November 2023.  

 
53 https://www.epa.gov/endangered-species/biological-opinions-available-public-comment-and-links-final-opinions 
54 https://www.epa.gov/newsreleases/epa-announces-endangered-species-act-protection-policy-new-pesticides 
55 https://www.epa.gov/endangered-species 
 



   
 

   
 

Appendix H: Endocrine Disruptor Screening Program 

“As required by FIFRA and FFDCA, EPA reviews numerous studies to assess potential adverse 
outcomes from exposure to chemicals. Collectively, these studies include acute, sub-chronic and 
chronic toxicity, including assessments of carcinogenicity, neurotoxicity, developmental, 
reproductive, and general or systemic toxicity. These studies include endpoints which may be 
susceptible to endocrine influence, including effects on endocrine target organ histopathology, 
organ weights, estrus cyclicity, sexual maturation, fertility, pregnancy rates, reproductive loss, 
and sex ratios in offspring. For ecological hazard assessments, EPA evaluates acute tests and 
chronic studies that assess growth, developmental and reproductive effects in different 
taxonomic groups. As part of its most recent registration decision for the anticoagulant 
rodenticides, the EPA reviewed these data and selected the most sensitive endpoints for relevant 
risk assessment scenarios from the existing hazard database. However, as required by FFDCA 
§408(p), the anticoagulant rodenticides are subject to the endocrine screening part of the 
Endocrine Disruptor Screening Program (EDSP).  
 
EPA has developed the EDSP to determine whether certain substances (including pesticide 
active and other ingredients) may have an effect in humans or wildlife similar to an effect 
produced by a “naturally occurring estrogen, or other such endocrine effects as the Administrator 
may designate.” The EDSP employs a two-tiered approach to making the statutorily required 
determinations. Tier 1 consists of a battery of 11 screening assays to identify the potential of a 
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal 
systems. Chemicals that go through Tier 1 screening and are found to have the potential to 
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where EPA 
will determine which, if any, of the Tier 2 tests are necessary based on the available data. Tier 2 
testing is designed to identify any adverse endocrine-related effects caused by the substance, and 
establish a dose-response relationship between the dose and the E, A, or T effect.  
 
Under FFDCA § 408(p), the Agency must screen all pesticide chemicals. Between October 2009 
and February 2010, EPA issued test orders/data call-ins for the first group of 67 chemicals, 
which contains 58 pesticide active ingredients and 9 inert ingredients. The Agency has reviewed 
all of the assay data received for the List 156 chemicals and the conclusions of those reviews are 
available in the chemical-specific public dockets. A second list of chemicals identified for EDSP 
screening was published on June 14, 2013,57 and includes some pesticides scheduled for 
Registration Review and chemicals found in water. Neither of these lists should be construed as a 
list of known or likely endocrine disruptors. The anticoagulant rodenticides are not on either list. 
For further information on the status of the EDSP, the policies and procedures, the lists of 
chemicals, future lists, the test guidelines and the Tier 1 screening battery, visit the EPA 
website.58  
 

 
56 See https://www.regulations.gov/document/EPA-HQ-OPPT-2004-0109-0080 for the Final First List of Chemicals 
for Tier 1 Screening in the EDSP. 
57 See https://www.regulations.gov/document/EPA-HQ-OPPT-2009-0477-0074  for the Final Second List of 
Chemicals for Tier 1 Screening in the EDSP. 
58 https://www.epa.gov/endocrine-disruption 



   
 

   
 

EPA’s EDSP is actively pursuing the application of new approach methods (NAMs) to create a 
more efficient and robust screening program.  In October 2020, EPA underwent a reorganization 
and the EDSP was moved to the Office of Pesticide Programs. This reorganization provides 
better alignment of the EDSP with the procedures and methods used by the program offices.  On 
July 28, 2021, the Office of Inspector General (OIG) released its new report on the EDSP and 
made ten recommendations.  EPA is also developing a strategic planning document for EDSP 
which will be available for public comment in 2022. EPA expects additional documents for 
public release in 2021-2023 that address aspects of EDSP chemical determinations. EPA looks 
forward to working with stakeholders and the scientific community to accelerate the 
implementation of this important program into pesticide risk assessments and decision making. 
 
In this PID, EPA is making no human health or environmental safety findings associated with the 
EDSP screening of the anticoagulant rodenticides. Before completing this registration review, 
the Agency will make an EDSP FFDCA §408(p) determination.” 


