WATER ff‘) PAN é [anlif(':’éi'ned Scientists

ACTION

PESTICIDE ACTION & AGROECOLOGY NETWORK COMMUNITY
WATER CENTER

ELCENTRO COMUNITARIO
POR EL AGUA

BEYOND Water Equity
PESTICIDES  Science Shop

NRDC

YCAFF 9)’\" e [

Callfornlanos
COMMUNITY ALLIANCE para la Reforma
with FAMILY FARMERS

de los Pesticidas CA N U RS ES

FOR ENVIRONMENTAL HEALTH & JUSTICE

CEH = RICHMOND

ﬁ SHORELINE ALLIANCE

Department of Pesticide Regulation
Lauren Otani, Regulations Coordinator
Rick Bergin, Senior Environmental Scientist, Environmental Monitoring Branch

July 15, 2025

Re: Recommendations for Department of Pesticide Regulation Action Regarding the
Groundwater Protection List

Dear Department of Pesticide Regulation,

We are a group of doctors, advocates, and researchers collaborating to improve the regulation of
pesticides in groundwater and ensure our state policies protect public health. Several of the
undersigned organizations work with low-income communities of color across California who
are wholly dependent on groundwater for their drinking water and rely on successful
implementation of the Human Right to Water.

We greatly appreciate the Department of Pesticide Regulation’s (Department) updates of the
Groundwater Protection List (GWPL) and release of the GWPL for public comment. We thank
the Department’s Environmental Monitoring Branch for meeting with us to discuss the GWPL
updates, domestic well testing, community outreach, and the Department’s Environmental
Justice Advisory Committee in October 2024 and March 2025. Department staff have put a



tremendous amount of time and effort into creating the new multivariate method (Method) for
identifying pesticides with potential to move into groundwater, a significant improvement from
the previous specific numerical values method.'

In this letter, we share recommendations to ensure that the GWPL is protective of drinking water
impacts, especially for groundwater dependent communities. The Department must ensure
that the updated GWPL complies with the Human Right to Water and the Pesticide
Contamination Act, among other laws and regulations.

I. The Department should conduct additional validation of the new Method to
improve confidence in how accurately the Method will identify new-to-California
pesticides likely to move to groundwater.

The Department’s new Method for determining which pesticides are likely to move to
groundwater is a substantial improvement over the prior methodology. The Department
conducted several types of model validation, including leave-one-out testing and sending the
Method to external reviewers for comments, all of which improve confidence in the Method’s
likely performance. While we appreciate this update to the methodology, we are concerned about
how the Method will perform with novel pesticide data. Due to limitations in the size of the
dataset used to build the new Method, a portion of the data was not set aside for model testing;
all testing and validation of the Method used the same data that the Model was built on. This
makes it unclear how well the new Method will perform when it is used on data that was not
used to build the Method.

The Department should conduct an additional model validation step to address this limitation,
using an external “test” dataset made up of pesticides that are more or less likely to leach, that
were excluded from the model building dataset. This would evaluate the Method’s performance
on new “unseen” data and would inform the model’s utility in accurately predicting leachability
for pesticides not currently used in California, or pesticides that may be registered in the future.
This validation step would further improve confidence in the new Method for protecting
groundwater from pesticide contamination. We provide a list of pesticides to consider for this
additional validation step in the attached Appendix 1.

! Revision of the Statistical Method to Identify Pesticide Chemicals with Potential to Move through Soil to
Groundwater in California. Study 287. Department of Pesticide Regulation, California Environmental Protection
Agency. July 2024. https://www.cdpr.ca.gov/wp-content/uploads/2024/12/study287report.pdf

2 California Water Code § 106.3(b), https://california.public.law/codes/water code section 106.3; California Food
and Agricultural Code §13141-13152. Pesticide Contamination Act 2024.

https://californi lic.l food_and_agricultural _section 13141
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II. The Department should regularly update the base data used to build the model and
the resulting Multivariate Leaching Threshold Value by updating the categorization
of leacher and non-leacher chemicals from additional well sampling data.

We commend the Department for the substantial work that has gone into building the model and
determining an appropriate Multivariate Leaching Threshold Value. This effort reflects a
substantial improvement made possible by the enactment of Senate Bill 1117 (SB 1117) in 2015.
We appreciate the great effort required to develop this new modeling approach, which is the first
update since 1991 of the method used to identify active potential groundwater pollutants in
California.

Since the Department and other state agencies routinely conduct groundwater monitoring for
pesticide active ingredients and degradates, new information is regularly emerging that could
inform the model and the GWPL. The Department should use all available data to update the
model on a regular and frequent basis, such as every two years. With the enactment of SB 1117,
regular updates that incorporate new data into the recently updated modeling approach are now
possible. We encourage the Department to make use of newly emerging data to ensure the
GWPL is based on the most recently available data. This recommendation supports the
Department’s statutory requirement to incorporate “new science and data” to ensure that a newly
registered pesticide “has not polluted and does not threaten to pollute the groundwater of the
state.”

III. The Department should prioritize active ingredients and degradates of pesticides
that are major sources of per- and polyfluoroalkyl substances (PFAS) in the GWPL.

Recent research has shown that pesticides (active ingredients and degradates) are potential
sources of PFAS contamination, which particularly impacts Latinx and non-Latinx People of
Color communities who rely on groundwater as a drinking water source.* Specific pesticide
active ingredients have been identified as sources of PFAS.’ The Department should prioritize
pesticides that are sources of PFAS in the GWPL update, given the adverse human health and
environmental health impacts of PFAS and the widespread prevalence of PFAS.

In the attached Appendix 2, we compared pesticide active ingredients in the GWPL and the
PFAS-pesticide list from Donley et al. 2024.° We found that both lists include 21 active

3 California Food and Agricultural Code §13152. “The department shall continuously review new science and data
that could impact the validity of a finding that a pesticide reviewed pursuant to Section 13150 has not polluted and
does not threaten to pollute the groundwater of the state.”

“Libenson A, et al. PFAS-Contaminated Pesticides Applied near Public Supply Wells Disproportionately Impact
Communities of Color in California. ACS EST Water. 2024;4(6):2495-2503. doi:10.1021/acsestwater.3c00845.

5 Donley N, et al. Forever Pesticides: Growing Source of PFAS Contamination in the Environment. Environ Health
Perspect. 2024;132(7):075003. doi:10.1289/EHP13954.

® California Code of Regulation Title 3, §6800.



ingredients (Table 1, column A). However, the PFAS-pesticide list has 48 active ingredients not
included in the GWPL (Table 1, column B). The Department should review these active
ingredients, if registered in California, to see if they have groundwater leaching potential and
consider including them in the GWPL update. In particular, we are concerned that the U.S.
Environmental Protection Agency (U.S. EPA) is in the process of assessing at least four new
PFAS pesticides (cyclobutrifluram, diflufenican, isocycloseram, and trifludimoxazin) for federal
registrations. Similar to our previous recommendations, the Department should incorporate “new
science and data” in the GWPL by considering the potential groundwater leaching potential and
impacts of newly registered pesticides.’

Additionally, the Department should coordinate this PFAS-pesticide work with the PFAS
rulemaking process. Last month, the State Water Resources Control Board initiated the process
of revising notification and/or response levels for perfluorooctanoic acid (PFOA),
perfluorooctane sulfonate (PFOS), and perfluorohexane sulfonic acid (PFHxS) and establishing a
notification level and response level for perfluorohexanoic acid (PFHxA).® The Department’s
monitoring data and updated GWPL are useful resources for informing interagency rulemaking.

IV.  The Department should examine cumulative exposures and synergistic impacts of
pesticides in groundwater.

Cumulative exposures — a framework that considers a person or population’s total exposure to
substances (e.g., pesticides) or stressors (e.g., poverty) from all sources over time — is essential
for accurately characterizing health risks. This framework more accurately captures people’s true
experience, for example by characterizing exposure to pesticides through drinking water, food,
and occupation instead of characterizing exposure to only one pesticide through one source.
Public health has begun to incorporate elements of cumulative exposures and synergistic impacts
into regulation; for example, for twenty years, the Office of Environmental Health Hazard
Assessment (OEHHA) has considered the effects of exposure to multiple contaminants in
developing drinking water standards (AB 2342, 2004), and during the Biden administration, the
U.S. EPA regulated PFAS mixtures using a hazard index. Evidence of the potential for pesticide
product mixtures in groundwater to harm health is concerning, and unfortunately many
groundwater dependent communities are exposed to other harmful contaminants. In addition,
research has highlighted that there are many sources of PFAS in pesticides, from active and
inactive ingredients and adjuvants to PFAS that can leach from fluorinated pesticide containers,
which together lead to complex mixtures of PFAS.> The Department should consider cumulative
exposures in their risk assessments, given the potential for interactive effects from multiple
exposures.

7 California Food and Agricultural Code §13152.
8 State Water Resources Control Board. Drinking Water Notification Levels.
https: rboar rinking r/certlic/drinkin r/Notificationl evels.html.
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We welcome the opportunity to discuss our concerns with the Department. We hope to
successfully work with communities and the Department to ensure that groundwater
management is equitable and sufficiently protective of drinking water resources.

Sincerely,

Mac Glackin
Administrative and Program Associate
Clean Water Action

Emily Marquez, Ph.D.
Senior Scientist
Pesticide Action & Agroecology Network

Jenny Rempel
PhD Candidate
University of California, Berkeley

Andrew Christie
President
California Land Watch

Nayamin Martinez

Executive Director

Central California Environmental Justice
Network

Clare Pace, Ph.D., M.P.H.
Assistant Project Scientist
University of California, Berkeley

Lauren Baehner
Specialist
University of California, Berkeley

Tien Tran
Policy Manager, Sustainable Groundwater
Community Water Center

Jenni Shearston, Ph.D.
Assistant Professor, Integrative Physiology
University of Colorado, Boulder

Dr. Ignacio A. Santana
Physician, San Joaquin Valley
Occupational & Environmental Medicine

Erin Woolley
Western States Analyst
Union of Concerned Scientists

Geneva M. Omann

Secretary Board of Directors

We Advocate Thorough Environmental
Review

Lara Cushing, PhD, MPH
Associate Professor
University of California, Los Angeles

Rachel Morello-Frosch
Professor, School of Public Health
University of California, Berkeley



Kathleen Kilpatrick
Campaign for Organic and Regenerative
Agriculture

Angel Garcia
Co-Director
Californians for Pesticide Reform

Vanessa Forsythe, RN, MSN
Leadership Committee

California Nurses for Environmental Health

and Justice

Thomas R. Fox
Senior Legislative Counsel
Center for Environmental Health

Xing Gao
Assistant Professor
University of California, Merced

Catherine Van Dyke
Deputy Director of Water Policy
Community Alliance with Family Farmers

Ariel Eastburn McCormick
Research Coordinator, PRHE
UC San Francisco

Seigi Karasaki
Postdoctoral Research Fellow
Fred Hutchinson Cancer Center

Helen Dodd
Communications Manager
Farm2People

Anne Katten, MPH
Pesticide, Work Health, & Safety Specialist
California Rural Legal Assistance Foundation

Catherine Dodd PhD, RN

Board Member

Families Advocating for Chemical and Toxics
Safety

Rika Gopinath
Community Policy and Action Manager
Beyond Pesticides

Arianna Libenson
Contract Researcher
Water Equity Science Shop

Allison Johnson
Senior Attorney, Pollinators & Pesticides
Natural Resources Defense Council

Janet Johnson
Coordinator
Richmond Shoreline Alliance



Appendix 1: Suggested pesticides and degradates for further validation of CDPR’s proposed new method of predicting pesticide
potential to leach into groundwater

Parent Degradate PC in Citation Note
Compound DPR
PO) dataset?
Acetochlor* Acetochlor ESA No MDOA, 2022 Minnesota considers acetochlor a
“common detection pesticide”
Acifluorfen No MDOA, 2022
Alachlor* Alachlor SA/ Alachlor ESA | Yes Bexfield et al., Research indicates that Alachlor ESA and
2021; Hruby etal., | Metolachlor ESA are more mobile in soil
2015; MDOA, 2022 | and thus are more likely to leach into
groundwater
(https://doi.org/10.1021/es991264s);
Minnesota considers alachlor a “common
detection pesticide”
Alachlor Alachlor OXA Yes Hruby et al., 2015
Atrazine* Yes Hruby et al., 2015 Minnesota considers atrazine a “common
detection pesticide”
Atrazine 2-hydroxyatrazine (OIET) Yes Bexfield et al., 2021
Atrazine Didealkylatrazine (CAAT) Yes Bexfield et al.,
2021; MDOA, 2022
Atrazine Desethylhydroxyatrazine Yes Bexfield et al., 2021
(OIAT)




Parent Degradate PC in Citation Note
Compound DPR
PO) dataset?
Chloroacetanili No Hruby et al., 2015
de
Chlorothalonil | 4-hydroxychlorothalonil No Bexfield et al.,
2021; MDOA, 2022
Clothianidin No MDOA, 2022
Dimethenamid No Hruby et al., 2015
Dimethenamid | Dimethenamid ESA No Hruby et al., 2015
Fluxapyroxad No MDOA, 2022
Fomesafen No MDOA, 2022
Glyphosate Aminomethylphosphonic No Hruby et al., 2015
acid (AMPA)
Hexazinone Demethyl hexazinone B Yes Bexfield et al., 2021
Inpyrfluxam No MDOA, 2022
Metolachlor* No Bexfield et al., 2021 | Minnesota considers metolachlor a
“common detection pesticide”
Metolachlor Dechlorometolachlor No Bexfield et al., 2021 | While Metolachlor is not in the DPR

dataset, Metolachor ESA, a different
degradate, is




Parent Degradate PC in Citation Note

Compound DPR

PO) dataset?

Metolachlor Hydroxymetolachlor No Bexfield et al., 2021 | While Metolachlor is not in the DPR
dataset, Metolachor ESA, a different
degradate, is

Metolachlor Metolachlor SA/ESA No Bexfield et al., While Metolachlor is not in the DPR

2021; Hruby et al., | dataset, Metolachor ESA, a different

2015 degradate, is; Research indicates that
Alachlor ESA and Metolachlor ESA are
more mobile in soil and thus are more
likely to leach into groundwater
(https://doi.org/10.1021/es991264s)

Metolachlor Metolachlor OXA No MDOA, 2022; While Metolachlor is not in the DPR

Hruby et al., 2015 dataset, Metolachor ESA, a different
degradate, is

Propazine No Bexfield et al., 2021

Pyroxasulfone | Pyroxasulfone M1 No MDOA, 2022

Sulfentrazone No MDOA, 2022

Sulfentrazone | Sulfentrazone-3-carboxylic No MDOA, 2022

acid
Tebuthiuron Tebuthiuron TP 108 Yes Bexfield et al., 2021
Thiamethoxam No MDOA, 2022




* Minnesota classifies Acetochlor, Alachlor, Atrazine, Metolachlor, and Metribuzin as ‘common detection pesticides’ meaning
“detection of a pollutant that is not due to misuse or unusual or unique circumstances but is likely to be the result of normal use of a
product or a practice” (Minn. Stat. § 103H.005, Subd. 5). This is similar to DPR’s specification that groundwater contamination with
pesticides must have been the result of agricultural use. However, of these ‘common detection pesticides’, 2 are not in the DPR model
development dataset (Acetochlor, Metribuzin), 2 are classified as leaching pesticides by DPR (Atrazine, Metolachlor ESA), and 1 is
classified as a non-leacher by DPR (Alachlor).

Note: Some pesticides identified by DPR as non-leaching substances have been detected in groundwater in other places, such as
Cyanazine (MDOA, 2022). While DPR identified Alachlor as a non-leacher, metabolites of Alachlor have been detected in
groundwater (Bexfield et al., 2021; MDOA, 2022; Hruby et al., 2015). This may be because Alachlor degrades quickly to Alachlor
ESA (8 day half-life; https://doi.org/10.1021/es991264s). In DPR’s 2024 report introducing the new method, Alachlor is specifically
mentioned as being assigned to the non-leacher category because it only had 2 detections in California groundwater and they “were
considered questionable and not the result of agricultural use” (p.20). DPR should reconsider how Alachlor is categorized, based on
detections in groundwater documented in reports and literature from other agencies / researchers.

Pesticide Detection Data Sources

Bexfield LM, et al. Pesticides and Pesticide Degradates in Groundwater Used for Public Supply across the United States: Occurrence
and Human-Health Context. Environmental Science and Technology. 2021;55(1):362-372. https://doi.org/10.1021/acs.est.0c05793

Hruby CE, et al. 2013 Survey of lowa Groundwater and Evaluation of Public Well Vulnerability Classifications for Contaminants of
Emerging Concern. lowa Geological and Water Survey Technical Information Series 57. 2015. Iowa Department of Natural
Resources. https://iro.uiowa.edu/esploro/outputs/report/2013-Survey-of-lowa-groundwater-and/9984111963302771

Minnesota Department of Agriculture (MDOA). Groundwater Pesticide Water Quality Monitoring. 2022.
https://www.mda.state.mn.us/groundwater-pesticide-water-quality-monitoring




Appendix 2. PFAS-Pesticide Active Ingredients (n=69)

A. Included in updated 6800 list (n=21)

B. Not included in updated 6800 list (n=48)

Chlorfenapyr Acifluorfen
Dithiopyr Benfluralin
Fipronil Bicyclopyrone
Flazasulfuron Bifenthrin
Fludioxonil Broflanilide
Fluopicolide Bromethalin
Fluopyram Cyflufenamid
Flurprimidol Cyflumetofen
Flutianil Ethalfluralin
Flutolanil Flonicamid
Norflurazon Fluazifop-P butyl
Penoxsulam Fluazinam
Penthiopyrad Flucarbazone-sodium
Pyrifluquinazon Flufenacet
Pyroxasulfone Flumetralin
Pyroxsulam Fluometuron
Saflufenacil Fluridone
Tembotrione Fluvalinate
Tetraconazole Fomesafen
Tetraniliprole gamma-Cyhalothrin
Trifloxysulfuron-sodium Hexaflumuron
Hydramethylnon
Indoxacarb
Isoxaflutole
Lactofen
lambda-cyhalothrin
Mefentrifluconazole
Metaflumizone
Novaluron
Noviflumuron
Oxathiapiprolin
Oxyfluorfen
Picoxystrobin
Prodiamine
Prosulfuron
Pyrasulfotole
Pyridalyl

Sodium acifluorfen
Sodium salt of fomesafen
Sulfoxaflor
Tefluthrin
TFM
Tiafenacil
Tralopyril
Trifloxystrobin
Triflumizole
Trifluralin
Triflusulfuron-methyl




