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OBJECTIVE

The Department of Pesticide Regulation (DPR) developed this memorandum as part of
the department’s continuing efforts to meet the requirements in Business and
Professions Code (BPC) section 26060 et seq. which requires DPR to develop
guidelines for pesticide residues in harvested cannabis. To comply with this
requirement, DPR provides health-based recommendations for consideration by the
Department of Cannabis Control (DCC) in establishing regulatory residue levels for
pesticides on processed cannabis (action levels). As new data become available or
when other information warrants review, DPR updates its recommendations.

On December 18 2024, DPR provided to DCC revised recommendations for action
levels for inhalable and non-inhalable cannabis products based on new toxicology,
regulatory guidance levels, and evaluation of analytical data (DPR, 2024) (“DPR 2024
Recommendations”). At the time, consumption data specific to different types of
cannabis products were not available to incorporate into the quantitative estimation of
action levels. Therefore, DPR used the previously established surrogate method based
on agricultural commodities with known consumption data. This method is detailed in
the DPR 2024 Recommendations. Since that time, DPR has received the final study
data from a commissioned academic survey of legal cannabis use in the California
marketplace called the California Cannabis Consumption (C3) Survey (CSUS, 2025).
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These data make it possible for DPR to further refine recommended pesticide action
levels.

This memorandum supersedes the December 2024 Recommendations relative to non-
inhalable cannabis products (e.g., edibles, beverages, topicals) and provides updated
recommendations for these products based on the newly available consumption data for
edibles, beverages and liquid concentrates. No additional updates to the December
2024 Recommendations relative to inhalable cannabis products are recommended at
this time.

Summary of Recommendations

DPR incorporated newly available consumption data for legal cannabis products into its
methodologies for establishing action levels for different types of ingested cannabis
products.

Cannabis Consumption Survey Data Summary

DPR received consumption data from two pilot surveys conducted in 2019 and a full-
scale survey cohort conducted in 2020 and 2023. Acute consumption data were based
on survey interviews from a total of 381 respondents across California. The quantitative
consumption data for edible cannabis products, liquid concentrates, and beverages
have been validated and incorporated into the derivation of revised action levels for
these products as described in more detail below.

Updates to Action Levels for Edible Cannabis Products

In its December 2024 Recommendations, DPR provided revised action levels based on
the newest toxicology data and recommended establishing health-based action levels
for all pesticides as a transition away from a two-category system of pesticide testing.
DPR recommends further refinement of the action levels based on the newest
consumption data. Currently, action levels are defined in the California Code of
Regulations (CCR) Title 4 section 15719 for all non-inhalable cannabis products as a
group, including all edible products. However, consumption data collected from the
California marketplace showed an approximate 14-fold difference in the total volume
and/or mass of cannabis infused beverages (e.g., teas, sodas, etc.) versus edibles
(e.g., gummies, cookies, chocolates, crackers, mints and liquid concentrates). As such,
DPR is recommending separate action levels for these two groups of products. More
details are found below.

Action Levels for Topical Cannabis Products

Title 4 CCR section 15000(j) defines a "Cannabis product" as cannabis that has
undergone a process whereby the plant material has been transformed into a
concentrate, including, but not limited to, concentrated cannabis, or an edible or topical
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product containing cannabis or concentrated cannabis and other ingredients. When the
action levels for pesticide residues were originally established, topical products were
grouped with non-inhalable cannabis products. DPR recommends continuation of that
grouping, and has no updates to the action levels for topically applied cannabis
products at this time.

Action Levels for Inhalable Cannabis Products

The December 2024 memorandum recommended establishing new action levels for
Category | pesticides and revisions and refinements for the remaining Category Il
pesticides. These updates were based largely on new toxicology data and revisions to
CORESTA and US EPA regulatory values.! No additional updates for action levels for
inhalable cannabis and cannabis products will be made at this time.

Action Levels for Three Additional Enforcement-related Pesticides

DPR is aware through enforcement efforts that there is evidence of the use of illegal
pesticides (those not registered for use in the US) associated with cannabis cultivation.
In the December 2024 Recommendations, DPR recommended that DCC take
regulatory action to prohibit the sale or distribution of cannabis products with any
detectable residue of fenobucarb, isoprocarb and procymidone. No additional updates
relative to these three pesticides are recommended at this time.

BACKGROUND

Cannabis remains illegal federally. As a result, the US Environmental Protection Agency
(US EPA) has not established any tolerances for pesticides used on cannabis. In
California, BPC section 26060(c) established a legal requirement for DPR to develop
guidelines for pesticide residue in harvested cannabis. In compliance with this
requirement, DPR developed health-based recommendations for consideration by DCC
in establishing regulatory residue levels for pesticides on processed cannabis.

" DPR has adopted the Guidance Residue Levels (GRL) for pesticides on tobacco established by
Cooperation Centre for Scientific Research Relative to Tobacco (CORESTA), an international cooperative
research center for tobacco headquartered in France (CORESTA, 2016). DPR used the CORESTA GRLs
as the action levels for dried cannabis flowers as these levels reflect the highest acceptable residues
resulting from agricultural practices, detection limits, and physical and chemical properties. If a GRL has
not been established for a pesticide, then the US EPA regulatory level of 0.1 ug/g (0.1 parts per million,
ppm) was used as a surrogate action level for inhalable cannabis products. This is the pesticide residue
level for tobacco that triggers the US EPA to require pyrolysis testing (US EPA, 1996).
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When action levels for pesticide residues in cannabis products were originally
recommended, levels were established for cannabis products broadly grouped together
as Inhalable Cannabis and Cannabis Products and Non-Inhalable Cannabis Products (4
CCR 15719). Non-inhalable cannabis products include ones defined as an "Edible
cannabis product" (4 CCR 15000(w)), that is, a cannabis product intended to be used
orally, in whole or in part, for human consumption including cannabis products that
dissolve or disintegrate in the mouth, but does not include any product otherwise
defined as "cannabis concentrate.”

No consumption data for different types of cannabis products were available at the time
DPR developed the original action level recommendations. As such, DPR used a
methodology already established for its food safety program from which to derive action
levels for non-inhalable cannabis products. This method incorporated consumption
values for watermelon as a surrogate agricultural commodity since watermelon has the
highest consumption rate amongst all the commodities that are tested for pesticide
residues in California, and therefore could be considered the most health-protective.

The need for product-specific consumption data became increasingly clear as the legal
cannabis market in California expanded and diversified. To address this critical data
gap, DPR entered into an agreement with California State University, Sacramento
(CSUS) with the purpose of collecting information on the use and consumption of
manufactured (legal) cannabis products in California in April 2018. Under this
agreement (Agreement Number 17-C0086), the CSUS Public Health Survey Research
Program (now known as the Population Research Center) was selected to conduct the
California Cannabis Consumption (C3) Survey, designed to determine how much and
what types of legal cannabis products consumers use in the California marketplace.
Data were collected during two pilot surveys that took place in 2019, and a full-scale
survey that started in 2020. The study entered a hiatus in 2020 as a result of the
COVID-19 pandemic. Following its resumption in 2023, the data collection was
completed in 2023 and the data analysis was completed in 2025 (CSUS, 2025).

Summary of Cannabis Consumption Survey Data

Between the pilot surveys and the full cohort in 2020 and 2023, a total of 381
respondents participated in the C3 survey. Data were collected throughout California,
including in the Los Angeles/San Diego area, Central Valley, greater Sacramento area,
and North Coast. Participants averaged 38.8 years old (range 18-95 years old), with
54% male and 45% female respondents. Most participants self-identified as White, non-
Hispanic (46%) or Hispanic/Latino (32%).

Participants used an average of 2.7 cannabis categories when recalling the last 28 days
of cannabis use. Flower was the most commonly used category (324 respondents),
followed by vapes (220 respondents). Less than half of the participants reported using
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resins, topicals, edibles, beverages, or liquid concentrates. Not all respondents reported
their weight, or could recall the amount of cannabis consumed, resulting in the smaller
number of respondents with usable consumption data. Besides flower, the most notable
differences in consumption rates for different cannabis products was found to be within
the broad definition of edible cannabis products. When divided into groups, significant
differences were found for consumption of cannabis infused beverages (e.g., teas,
sodas, etc.) versus edibles (e.g., gummies, cookies, chocolates, crackers, mints and
liquid concentrates) and liquid concentrates. The median, 95" and 99" percentiles of
consumption of various cannabis products from the C3 survey are summarized in Table
1. The appropriate percentile consumption for each cannabis product is noted in bold.

Table 1. Summary of Key Consumption Data for Non-Inhalable Cannabis Products
from the California Cannabis Consumption (C3) Survey

. Median 95" Percentile | 99" Percentile
Cannabis Number of Consumption? | Consumption® | Consumption®
Product Respondents (g/kg-BW) (g/kg-BW) (g/kg-BW)
Topicals 43 0.038 0.24 24
Edible 148 0.11 1.1 2.2
Beverages 52 3.4 9.4 15
o 48 0.011 0.061 0.075
oncentrates

Bolded values indicate the appropriate percentile for further assessment for each cannabis product
category based on number of respondents. Values are rounded to two significant figures as appropriate.

8g/kg-BW — gram cannabis product consumed per kilogram(kg) body weight of respondent.

bConsistent with its risk assessment practices, DPR calculated consumption rates (CR) at the 951" and
99t percentiles to capture the individuals at the high-end of the consumption distribution. The 95t
percentile CR was used for calculating action levels when adequate consumption records (= 100) were
available for a specific cannabis product. The 99t percentile CR was used when there were less than
<100 consumption records. Median consumption rates are shown for comparison.

REVISIONS TO ACTION LEVELS FOR EDIBLE CANNABIS PRODUCTS AND

BEVERAGES

DPR uses a health-based approach to calculate action levels, which requires a
reference dose? for the specific pesticide (maximum safe daily oral exposure) and a
consumption rate using the following equation:

2 As defined by the US EPA, an acute RfD is an estimate of a daily oral chemical (such as pesticide)
exposure for an acute duration (24 hours of less) to the human population including sensitive subgroups
that is likely to be without appreciable risk of deleterious effects during a lifetime (US EPA, 2024).
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Reference Dose (mg/kg body weight — day)

Action Level =
cHon LeVe = Cannabis Consumption Rate (g cannabis/kg body weight — day)

In past recommendations, DPR used the 95" percentile consumption rate for a
surrogate agricultural food commodity to evaluate exposure and potential risk when
sufficient consumption records are available. When fewer than 100 records are
available, DPR defaults to the 99" percentile consumption rate to ensure a health-
protective assessment.

As mentioned above, DPR used a methodology already established for its food safety
program with which to derive action levels for non-inhalable cannabis products. This
method incorporated consumption values for watermelon as a surrogate agricultural
commodity because of its high consumption rate, and therefore, health protectiveness.
The new data showed that consumption of cannabis-infused beverages was
approximately 14 times greater than other edible cannabis products. So, the decision
was made to develop action levels for cannabis-infused beverages separately from the
other non-inhalable cannabis products.

Incorporation of Cannabis Consumption Data

Only 52 consumption records were available from the C3 survey for cannabis-infused
beverages (e.g., teas, sodas, juices, etc.). The median consumption rate of beverages
for these respondents was 3.4 g/kg-BW. Since the number of consumption records was
less than 100, DPR selected 99" percentile consumption rate of 15 g/kg-BW to derive a
health-protective action levels for cannabis-infused beverages. For the edible cannabis
products (e.g., gummies, cookies, chocolates, crackers, mints), 148 consumption
records were available from the C3 survey. The median consumption rate was 0.11
g/kg-BW (i.e., 0.11 grams cannabis product per kilogram body weight of respondent).
Since there were more than 100 consumption records for edible products from the C3
survey, DPR was able to select the 95™ percentile consumption rate of 1.1 g/kg-BW to
calculate action levels for edible cannabis products.

It is important to note that in separating out edible cannabis products from beverages
results in a more refined assessment of health-based actions levels for both types of
products. The revised action level recommendations for edible products is based on a
95 percentile consumption rate of 1.1 g/kg-BW versus the previous default assumption
of 20 g/kg-BW, which resulted in the upward revision of 48 action levels (e.g., increased
from the December 2024 Recommendations). Likewise, the refinement in consumption
rates of cannabis-infused beverages resulted in an upward revision of 48 action levels
when compared to the December 2024 Recommendations (Table 2). The values for the
pesticide fenoxycarb decreased from the December 2024 Recommendations because
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the government value on which it is based also decreased. See Table 2 for more
information.

DPR calculated the action levels for edible cannabis products as representative of both
edibles and liquid concentrates. Liquid concentrates (cannabis tinctures, elixirs, serums,
oils and oral sprays) are cannabis products that are typically taken orally in smaller,
more concentrated quantities. The consumption rates for liquid concentrates are
typically 10 times lower than other edible cannabis products. However, the C3 survey
found that liquid concentrates are the least frequently used cannabis product in the
California marketplace, even less frequent than topical products (CSUS, 2025).
Therefore, DPR recommends that separate action levels not be calculated for liquid
concentrates and that these products be group with edible cannabis products at this
time. DPR also recommends continuing to group topical products with non-inhalable
cannabis products as the most appropriate approach at this time.

Use of US EPA Tolerance or European Commission Maximum Residue Levels as
Ceiling Limits to Health-based Action Levels

By law, US EPA is responsible for regulating the pesticides that are used by growers to
protect crops grown for human food and animal feed and for setting limits on the
concentration of pesticides that may remain in or on foods sold in the US. Tolerances
are the maximum amount of pesticide allowed to remain in or on food. US EPA
establishes these values for specific crops based on a risk assessment that considers
aggregate exposure from the pesticide through diet and drinking water and from
pesticides used in and around the home, the cumulative effects from exposure to
pesticides that have a common mechanism of toxicity (that is, two or more pesticide
chemicals or other substances that cause a common toxic effect(s) by the same, or
essentially the same, sequence of major biochemical events, interpreted as mode of
action), whether there is increased susceptibility to infants and children or other
sensitive subpopulations, and whether the pesticide is considered an endocrine
disrupter. Specific tolerances for each pesticide and crop treated can be found in Title
40 of the Code of Federal Regulations (CFR) Part 180. Tolerances and Exemptions for
Pesticide Chemical Residues in Food. https://ecfr.io/Title-40/pt40.26.180.

Action levels for edible cannabis products are not equivalent to US EPA tolerances. In
establishing tolerances for pesticide residues in food, US EPA conducts a dietary risk
assessment to account for the eating habits of different segments of the population and
combines that information with other lifetime routes of exposure to ensure that the
pesticide can be used with reasonable certainty of no harm. When establishing
tolerances, US EPA also considers expected residue levels from labeled pesticides use,
another dataset unavailable for cannabis at this time since no pesticides are designated
as legal at the federal level for application on cannabis as a crop.
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With no tolerances established for cannabis, DPR recommends that the proposed
action levels for edible cannabis products not exceed established US EPA tolerances
for appropriate agricultural crops. DPR reviewed the approved labels and crop-use for
pesticides to confirm the establishment of US EPA tolerances and allowable uses in
California. Once calculated, DPR reviewed the action levels to ensure they did not
exceed the established US EPA tolerances. If a health-based action limit was higher
than the tolerance value, the latter was substituted as the upper limit so that the action
level did not exceed values established in statue.

In the case of daminozide and fenoxycarb, no US EPA tolerance is available to
compare to the calculated health-based action level. Daminozide is registered for use in
the US, but not on agricultural crops. Fenoxycarb has been cancelled in the US, and its
tolerances revoked. However, the European Union/European Commission has
established maximum residues levels (MRLs) for these two pesticides. MRLs are
generally equivalent to US EPA tolerances and are defined as the highest pesticide
residue level legally tolerated in or on food or feed when pesticides are applied
correctly. The MRLs for daminozide and fenoxycarb were used as reasonable ceiling
limits because the calculated health based action levels exceeded 100 ug/g. Refer to
DPR, 2024 for more detail. A summary of the proposed edible action levels is found in
Appendix A.



J. Campion
August 5, 2025
Page 9

Table 2. Recommended Revisions to Actions Levels for Edible Cannabis Products and Cannabis-Containing Beverages

Current December 2024 Other | Proposed Cannabis Proposed Edible
Pesticide CAS RN Action Level?® Cannabis Goods? Beverage® Cannabis®
(ug/g) Action Level (ug/g) Action Level (ug/g) | Action Level (ug/g)

Abamectin 65195-55-3 0.3 0.10 0.10 0.10
Acephate 30560-19-1 5 0.14 0.18 2.5
Acequinocyl 57960-19-7 4 3.7 4.0 4.0
Acetamiprid 135410-20-7 5 5.0 6.5 15
Aldicarb 116-06-3 LOD 0.014 0.020 0.25
Azoxystrobin® 131860-33-8 40 30 30 30
Bifenazate 149877-41-8 5 5.0 6.5 7.0
Bifenthrin 82657-04-3 0.5 1.6 2.0 4.0
Boscalid 188425-85-6 10 11 14 70
Buprofezin® 69327-76-0 N/A 60 60 60

133-06-2,
Captan + THPI® 85-40-5 5 5.0 6.5 50
Carbaryl 63-25-2 0.5 0.50 0.65 9.3
Carbendazim9 10605-21-7 N/A 5.0 6.5 93
Carbofuran 1563-66-2 LOD 0.0050 0.0065 0.093
Chlorantraniliprole™ | 500008-45-7 40 40 40 40

cis-chlordane 5103-
Chlordane®9 71-9, trans-chlordane LOD 0.050 0.065 0.10

5103-74-2
Chlorfenapyr 122453-73-0 LOD 2.5 3.3 47
Chlorpyrifos 2921-88-2 LOD 0.0050 0.0065 0.093
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Table 2. Recommended Revisions to Actions Levels for Edible Cannabis Products and Cannabis-Containing Beverages

Current December 2024 Other | Proposed Cannabis Proposed Edible
Pesticide CAS RN Action Level® Cannabis Goods? Beverage® Cannabis®
(ug/g) Action Level (ug/g) Action Level (ug/g) | Action Level (ug/g)

Clofentezine 74115-24-5 0.1 0.65 0.85 3.0
Coumaphos 56-72-4 LOD 0.010 0.012 0.15
Cyfluthrin 68359-37-5 2.0 0.59 0.77 7.0
Cypermethrin 52315-07-8 1.0 0.70 0.92 13
Cyprodinil® 121552-61-2 N/A 50 50 50
Dacthal (DCPA) 1861-32-1 N/A 0.050 0.070 0.93
Daminozide?' 1596-84-5 LOD 0.10 0.10 0.10
Diazinon 333-41-5 0.1 0.15 0.20 0.75
DDVP (Dichlorvos) | 62-73-7 LOD 0.042 0.050 0.50
Dimethoatet 60-51-5 LOD 2.0 2.0 2.0
Dimethomorph 110488-70-5 2.0 13 16 30
Ethoprop(phos)t 13194-48-4 LOD 0.020 0.020 0.020
Etofenproxt 80844-07-1 LOD 5.0 5.0 5.0
Etoxazolet 153233-91-1 0.1 1.5 1.5 1.5
Fenhexamid 126833-17-8 0.1 19 25 30
Fenoxycarb? 72490-01-8 LOD 3.0 0.050 0.050
Fenpyroximate™ 111812-58-9 0.1 4.0 4.0 4.0
Fipronil® 120068-37-3 LOD 0.030 0.030 0.030
Flonicamid 158062-67-0 0.1 6.0 7.9 16
Fludioxonil® 131341-86-1 0.1 25 30 30
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Table 2. Recommended Revisions to Actions Levels for Edible Cannabis Products and Cannabis-Containing Beverages

Current December 2024 Other | Proposed Cannabis Proposed Edible
Pesticide CAS RN Action Level® Cannabis Goods? Beverage® Cannabis®
(ug/g) Action Level (ug/g) Action Level (ug/g) | Action Level (ug/g)

Fluopyram 658066-35-4 N/A 25 33 50
Hexythiazox" 78587-05-0 0.1 6.0 6.0 6.0
Imazalil 35554-44-0 LOD 5.0 6.5 10
Imidacloprid 138261-41-3 0.1 3.0 3.9 4.0
Kresoxim-methyl!t 143390-89-0 0.1 1.0 1.0 1.0
Malathion' 121-75-5 0.5 8.0 8.0 8.0
Metalaxylt 57837-19-1 2 15 15 15
Methamidophos 10265-92-6 N/A 0.049 0.064 0.92
Methiocarb® 2032-65-7 LOD 0.015 0.020 0.20
Methomyl 16752-77-5 1 0.075 0.10 1.4
Methyl parathion9 298-00-0 LOD 0.0013 0.0016 0.023
Mevinphos9 7786-34-7 LOD 0.017 0.022 0.31
Monocrotophos? 6923-22-4 N/A 0.0030 0.0039 0.056
Myclobutanil 88671-89-0 0.1 9.0 9.0 9.0
Naled 300-76-5 0.1 0.16 0.21 3.0
Omethoate® 1113-02-6 N/A 1.8 2.0 2.0
Oxamyl 23135-22-0 0.5 0.13 0.17 2.4
Paclobutrazold 76738-62-0 LOD 5.0 6.5 93
Pentachloro- 82-68-8 0.1 1.0 1.0 1.0

nitrobenzenef
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Table 2. Recommended Revisions to Actions Levels for Edible Cannabis Products and Cannabis-Containing Beverages

Current December 2024 Other | Proposed Cannabis Proposed Edible
Pesticide CAS RN Action Level® Cannabis Goods? Beverage® Cannabis®
(ug/g) Action Level (ug/g) Action Level (ug/g) | Action Level (ug/g)

Permethrint 52645-53-1 0.5 20 20 20
Phosmet 732-11-6 0.1 0.070 0.092 1.3
Piperonyl butoxide™ | 51-03-6 3 8.0 8.0 8.0
Prallethrin® 23031-36-9 0.1 1.0 1.0 1.0
Propiconazole® 60207-90-1 0.1 20 20 20
Propoxur? 114-26-1 LOD 0.019 0.025 0.35
Pymetrozine 123312-89-0 N/A 0.40 0.52 0.60
Pyraclostrobin 175013-18-0 N/A 2.5 3.3 40
Pyrethrins®t 8003-34-7 0.5 1.0 1.0 1.0
Pyridaben® 96489-71-3 0.1 3.0 3.0 3.0
Pyrimethanil 53112-28-0 N/A 15 15 15
Spinetoram 935545-74-7 0.1 2.5 3.2 8.0
Spinosad' ool 0.1 25 3.2 10
Spiromesifen 283594-90-1 0.1 1.9 25 12
Spirotetramat? 203313-25-1 0.1 13 13 13
Spiroxamine’ 118134-30-8 LOD 0.70 0.70 0.70
Tebuconazole 107534-96-3 0.1 1.5 2.0 9.0
Thiacloprid® 111988-49-9 LOD 1.0 1.0 1.0
Thiamethoxam 153719-23-4 5.0 4.5 4.5 4.5




J. Campion
August 5, 2025
Page 13

Table 2. Recommended Revisions to Actions Levels for Edible Cannabis Products and Cannabis-Containing Beverages

Current December 2024 Other | Proposed Cannabis Proposed Edible
Pesticide CAS RN Action Level® Cannabis Goods? Beverage® Cannabis®
(ug/g) Action Level (ug/g) Action Level (ug/g) | Action Level (ug/g)
Trifloxystrobin 141517-21-7 0.1 30 30 30

CAS RN - Chemical Abstract Service Registration Number; LOD - limit of detection; N/A — not applicable as these are new pesticides proposed for
testing. See DPR, 2024 for more information; ug/g — microgram pesticide residue per gram of cannabis product. Values were rounded to two
significant figures as appropriate.

8As defined in the California Code of Regulations (CCR), Title 4, § 15000 et seq.; Current Residual Pesticides Testing levels are found CCR Title 4, §
15719; hitps://www.law.cornell.edu/regulations/california/4-CCR-15719.

bProposed Cannabis Action Levels for edibles and beverages are based on cannabis product-specific consumption rates from the C3 survey (CSUS,
2025).

CCaptan metabolizes and degrades in the environment rapidly into tetrahydrophthalimide (THPI), which is detected on crops. US EPA considers THPI
to have equivalent toxicity to the parent captan and US EPA includes THPI in the residue tolerances established for captan. Cannabis products should
be tested for both captan and THPI. If detected, THPI should be converted to captan equivalent and added to the parent to calculate a total captain
residue.

dChlordane exists as an isomeric mixture in combination with many related chemicals. Sixty to 85% of technical chlordane consists of the
stereoisomers cis- and trans-chlordane, the ratio of which depends on the manufacturing process (ATSDR, 2018).

®Pyrethrins refer to the insecticidal active ingredients present in pyrethrum extracts obtained from the flowers of the pyrethrum plant, Chrysanthemum
cinerariaefolium. Individual pyrethrins in the mixture include pyrethrin | and Il, cinerin | and Il and jasmolin | and Il. The action levels are based on
toxicity of the mixture (CAS RN 8003-34-7) and residue testing should be based on measurements of pyrethrin | and II.

fSpinosad exists as a two-component mixture comprised of spinosyn A (CAS RN 131929-60-7) and spinosyn D (CAS RN 131929-63-0) in a ratio of
approximately 5:1. Obtained from the fermentation of the naturally occurring soil dwelling bacterium Saccharopolyspora spinosa.
https://pubchem.ncbi.nim.nih.gov/#query=Spinosad

9Carbendazim, daminozide, paclobutrazol and propoxur are registered for use in the US but have no registered food uses (i.e., can be used for other
purposes but not on agricultural crops) and have no active tolerances. Chlordane, fenoxycarb, methiocarb, methyl parathion, mevinphos, and
monocrotophos have all been cancelled in the US, and their tolerances revoked. Except for daminozide and fenoxycarb, the proposed action levels
are the calculated health-based values with updated consumption rates based on the C3 survey.

'Because the risk-based action levels for daminozide and fenoxycarb were = 100 ug/g, European Union/European Commission (EU) maximum
residue limits (MRL) were adopted as the ceiling limit (EU, 2017; EU, 2024, respectively).

TDPR capped the health-based action levels at the established US EPA tolerance per 40 CFR 180.
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CONCLUSIONS

DPR is proposing refinements to the action level for edible cannabis products and
cannabis-infused beverages as part of the department’s ongoing efforts to provide
health-based and data-driven recommendations to the Department of Cannabis Control.
The latest refinements incorporate cannabis consumption data DPR received and
validated from an academic survey of cannabis consumption across California. As part
of its evaluation and assessment, DPR is recommending establishing an additional
category for cannabis beverages based on consumption results and the much larger
volume of the product consumed. The edible category, based on consumption of
products such as gummies, cookies, and candies, will continue to include topicals and
tinctures.

DPR is committed to the ongoing collaboration with DCC in protecting California
consumers. The recommendations herein reflect an ongoing and continuous evaluation
of the potential for pesticide exposure from cannabis products to human health. DPR
will continue to periodically update recommendations based on the best available
science including knowledge of cannabis consumption, pesticide toxicological
information, health impacts, and information on additional pesticides of concern.

If you have questions regarding this memorandum, please contact Dr. Shelley DuTeaux
of DPR’s Human Health Assessment Branch at 916-445-4268 or
Shelley.DuTeaux@cdpr.ca.gov.
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APPENDIX A.

DETAILED LIST OF REVISED EDIBLE PESTICIDE ACTION LEVELS FOR
LEGALLY GROWN CANNABIS IN CALIFORNIA



J. Campion

August 5, 2025

Page 17

Table A. Detailed list of revised pesticide action levels for edible cannabis products in California

Risk-based Action

Risk-based Action

Proposed Action

Proposed Action

. c d i
T v | Cemopls | LovlterEdeant | el | Lovaor Camase | [SCTCEL, | R oo
Beverages® (ug/g) (bg/9)
Abamectin 0.0025 0.16 2.3 0.1 0.10 0.10 US EPA, 2018a
(71751-41-2) :
A‘(’ggggg‘:19_1) 0.003 0.18 2.5 10 0.18 2.5 US EPA, 2023a
A?S?SE&%'J) 0.073 48 68 4 4.0 4.0 US EPA, 2021a
Ac(:;etsa})rmporgo_n 0.1 6.5 93 15 6.5 15 US EPA, 2020a
Alai(;ztt());-?:) 0.00027 0.018 0.25 0.5 0.018 0.25 US EPA, 2021b
Aﬁg?&%ﬂ%@) 0.67 44 622 30 30 30 US EPA, 2023b
Bi{ﬂgg?t?e_ 41.8) 0.1 6.5 93 7 6.5 7.0 US EPA, 2014a
Bi{ggtgsri?rl 04.3) 0.031 2.0 29 4 2.0 4.0 US EPA, 2020b
B?f;gi‘és_%_& 0.22 14 205 70 14 70 US EPA, 2021c
Bl(Jgg%f;%lgS 5§ 2 131 1865 60 60 60 US EPA, 2022a
gc?&t/aangat‘:]Tle 0.1 6.5 93 50 6.5 50 US EPA, 2018b
(133-06-2)

C?été?%'-z) 0.01 0.65 9.3 21 0.65 9.3 DPR, 2014

C?:%Zgg?zzzr?;;k 0.1 6.5 93 NA 6.5 93 US EPA, 2020n
C?:%gg{rgg;) 0.0001 0.0065 0.093 0.2 0.0065 0.093 DPR, 2006

Chlorantraniliprole 158 103 1473 40 40 40 US EPA, 2020c

(500008-45-7)
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Table A. Detailed list of revised pesticide action levels for edible cannabis products in California

Risk-based Action

Risk-based Action

Proposed Action

Proposed Action

Pesticides RfD® O 20 Level for Edible and Tolerance* Level for Cannabis Level for Edible
(IR (mg/kg/day) Cannabis Other Goods® (ug/g) C) Beverage' (ug/g) and Other Goods' | 0 Rerorence
Beverages® (ug/g) (ug/g)

Chlordane*hk

(cis-chiordane 5103- 0.001 0.065 0.93 NA 0.065 0.10 ATSDR, 2018

71-9, trans-chlordane

5103-74-2)
Chlorfenapyr*

(122453-73-0) 0.05 3.3 47 80 3.3 47 US EPA, 2020d
Chlorpyrifos*

(2921-88-2) 0.0001 0.0065 0.093 15 0.0065 0.093 DPR, 2018
Clofentezine

(74115-24-5) 0.013 0.85 12 3 0.85 3.0 US EPA, 2019a
Coumaphos*

(56-72-4) 0.00019 0.012 0.18 0.15 0.012 0.15 US EPA, 2016a
Cyfluthrin

(68359-37-5) 0.0117 0.77 11 7 0.77 7.0 US EPA, 2019b
Cypermethrin

(52315-07-8) 0.014 0.92 13 14 0.92 13 US EPA, 2020e
Cyprodinil**

(121552-61-2) 2 131 1865 50 50 50 US EPA, 2023c
Dacthal (DCPA)

(1861-32-1) 0.001 0.07 0.93 5 0.070 0.93 USEPA, 2023d
Daminozide* US EPA, 2014b;

9 2 NA A A i ’

(1596-84-5) 3 55 3636 oLt Lk EU, 2014
Diazinon

(333-41-5) 0.003 0.20 0.75 0.75 0.20 0.75 US EPA, 2016b
D'(DG\;';%'?'?‘:)NONOS) 0.00083 0.054 0.77 05 0.050 0.50 US EPA, 2020f
Dimethoate*

(60-51-5) 0.24 16 224 2 2.0 2.0 US EPA, 2023e
Dimethomorph

(110488-70-5) 0.25 16 233 30 16 30 US EPA, 2015a
Ethoprop(hos) 0.0004 0.027 0.39 0.02 0.020 0.020 US EPA, 2015b

(13194-48-4)
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Table A. Detailed list of revised pesticide action levels for edible cannabis products in California

Risk-based Action

Risk-based Action

Proposed Action

Proposed Action

" c d i
G g | Comury | Levllor e | Tones” | Lovatorcamanis | [5EU S0 | e etornce
Beverages® (ug/g) (bg/9)

Et("JSQZL?S;_” 0.255 17 238 5 5.0 5.0 US EPA, 2022b
Et(01"5a322°:;§_91_1) 0.046 3.0 43 1.5 1.5 1.5 US EPA, 2019c
Fi?ggggg‘_iﬂ_g) 0.38 25 354 30 25 30 US EPA, 2019d
F?;gﬁg%?{)ﬁiz) 2 131 1865 NA 0.050 0.050 Cron 018
F‘?:‘ﬁ’i’g’ggagtg) 0.375 25 350 4 4.0 4.0 US EPA, 2020g
Fil(o1rggi(|);s-37-3) 0.008 0.52 75 0.03 0.030 0.030 DPR, 2023
Flansicé%%wizcilm_o) 0.12 7.9 112 16 7.9 16 US EPA, 2024a
F|F1d;?>§3qi_|86_1) 0.5 33 466 30 30 30 US EPA, 2023f
FIEJGOSPg(;gg:SA) 0.5 33 466 50 33 50 US EPA 2023g
”‘f?éi—,h;?i?sx.m 0.3 20 280 6 6.0 6.0 US EPA, 2020h
'"1(22?-,24 440) 0.1 6.5 93 10 6.5 10 US EPA, 2018c
|m(i1d§é:£%r;r_ig1_3) 0.06 3.9 56 4 3.9 4.0 DPR, 2024
K'r(‘ii%’ggndggf'(‘)))" 1.09 71 1016 1 1.0 1.0 US EPA, 2016¢
M(a1lgt1h|$25) 2.43 159 2265 8 8.0 8.0 US EPA, 2024b
M(estslfsa;%/lw_” 0.5 33 466 15 15 15 US EPA, 20201
Methamidophos™ 0.000986 0.064 0.92 1 0.064 0.92 US EPA 2023a

(10265-92-6)
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Table A. Detailed list of revised pesticide action levels for edible cannabis products in California

Risk-based Action

Risk-based Action

Proposed Action

Proposed Action

- . ; :
i mohgloey) | Camnabie | LovelforEdibleand | TORAIEST | Lovelfor Cannable | CIC, Ul oo s | RID Reference
Beverages® (ug/g) (ug/g)
M(eztgg’z"%rgf;) 0.0003 0.020 0.28 NA 0.020 0.20 US EPA, 2017a
M(e1tg(;?2y_|77_5) 0.0015 0.10 1.40 6 0.10 1.4 US EPA, 2018d
M(e;gg'_ggfg)thm”*k 0.000025 0.0016 0.023 NA 0.0016 0.023 US EA 0156
M(e;’;g%*_‘gjf;) 0.0003 0.022 0.31 NA 0.022 0.31 US EPA, 2000
ME’G”goz"sf?ztng)os**k 0.00006 0.0039 0.056 NA 0.0039 0.056 FAO/UNEP, 2005
M{é’é%@‘f_ag'}}'_o) 0.6 39 559 9 9.0 9.0 US EPA, 2021d
N?é%%_m_f,) 0.003 0.21 3.0 3 0.21 3.0 US EPA, 2020
8T1eéhg§tg) 0.036 2.4 34 2 2.0 2.0 US EPA, 2023¢
Og’}‘g\,)_zz_o) 0.0026 0.17 2.4 10 017 2.4 US EPA, 2017b
P"’Z%’%ggzz‘_’g; 0.1 6.5 93 NA 6.5 93 US EPA 2015d
P?g;a_gg'_%r)onitmbenzene 0.12 7.9 112 1 1.0 1.0 US EPA, 2021e
P‘?;?Si’;r_‘gg_ﬂ 0.44 29 410 20 20 20 US EPA, 2020k
Pr(‘;’;;"‘:’ﬂ 5) 0.0014 0.092 13 25 0.092 1.3 US EPA, 2016d
P‘{’Sﬁr%”?’{'et)’“t°’“de 5 327 4661 8 8.0 8.0 US EPA, 2017c
Prallethrin 0.025 16 23 1 1.0 1.0 US EPA, 2020l

(23031-36-9)
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Table A. Detailed list of revised pesticide action levels for edible cannabis products in California

Risk-based Action

Risk-based Action

Proposed Action

Proposed Action

o : d i
G g | Comury | Levllor e | Tones” | Lovatorcamanis | [5EU S0 | e etornce
Beverages® (ug/g) (bg/9)
Pr(%r())iggg_agzg% 1 65 932 20 20 20 US EPA, 2022¢
Pr(‘ﬁ‘i’f;g:) 0.00038 0.025 0.35 NA 0.025 0.35 US EPA, 2015e
P%%‘gﬂzzi?se;o) 0.008 0.52 75 0.6 0.52 0.60 US EPA, 2018e
P;(/:a;:slgjtgo:i)éno) 0.05 3.3 47 40 3.3 40 US EPA, 2021f
e o | w | w o | REARE
P;zggzgg?ﬂ_s) 0.4 29 410 3 3.0 3.0 US EPA, 2020m
P;gggnﬁtg_aznél_*g) 1 65 932 15 15 15 US EPA, 2024c
S‘(’é,”;fgfgi?m-n 0.049 3.2 46 8 3.2 8.0 US EPA, 2023h
Sr()ms;zdé-eo-z 0.049 3.2 46 10 3.2 10 US EPA, 2023h
168316-95-8)

s;()izrger:}gsﬁzg_n 0.038 2.5 35 12 2.5 12 US EPA, 2024d
Sr()izr(c))é%t;%r_r;a})t_ﬂ 1 65 932 13 13 13 US EPA, 2017e
S?;rj’g?g”r;g_& 0.1 6.5 93 0.7 0.70 0.70 US EPA, 2010
T‘iﬁ’ﬁ?‘;@i?é’é‘fg) 0.03 2.0 28 9 2.0 9.0 US EPA, 2021g
thi1a1c1I%%rEi;_1;9_g) 0.044 2.9 41 1 1.0 1.0 US EPA, 2012
Thiamethoxam 0.35 23 326 45 45 45 US EPA, 2022d

(153719-23-4)
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Table A. Detailed list of revised pesticide action levels for edible cannabis products in California

Risk-based Action

Risk-based Action

Proposed Action

Proposed Action

Pesticides RfD° Lol Jir Level for Edible and Tolerance* Level for Cannabis vl el
. RfD Ref
(CASRN) (mg/kg/day) Cannabis Other Goods® (1g/g) (ug/g) Beverage' (uglg) | 2"d Other Goods' eterence
Beverages® (ug/g) Ho/g ge (o' (bg/9)
Trifloxystrobin 250 163 2331 30 30 30 US EPA, 2023i

(141517-21-7)

*Indicates former Category | pesticide; **Indicates new pesticides proposed for mandatory testing. Values were rounded to two significant figures as

appropriate.

a8POD - Point of departure; In toxicology, the POD is related to the dose at which a biological response is first observed and is a basis for making
extrapolations needed for assessing risks. This toxicity threshold is the dose/concentration of a substance below which adverse effects are not
seen. Generally based on observational data from animal experiments corresponding to an estimated low effect level or no effect level. It marks
the beginning of extrapolation to toxicological reference dose (RfD) or reference concentration (RfC).

PUFTOTAL — Total uncertainty factors. Uncertainty factors account for uncertainty in experimental, observed, or derived data and are often applied to
points of departure (POD) in the calculation of reference doses (RfDs) or reference concentrations (RfCs). When deriving RfDs/RfCs from
experimental data, the total uncertainty factor (Total UF or UFrotaL) is generally comprised of a factor of 10x to account for interspecies
extrapolation sensitivity (UFa) and a factor of 10x to account for intraspecies (human) variability (UFw).

°RfD - Reference Dose. As defined by US EPA, an acute RfD is an estimate of a daily oral chemical (such as pesticide) exposure for an acute duration
(24 hours of less) to the human population including sensitive subgroups that is likely to be without appreciable risk of deleterious effects during a
lifetime (US EPA, Integrated Risk Information System (IRIS) Glossary. https://www.epa.gov/iris/iris-glossary). These values are calculated by
dividing the critical endpoint values (points of departure, PODs) by the total uncertainty factor (UFrotaL).

dTolerance — The US Environmental Protection Agency (US EPA) sets tolerances, which are the maximum amount of a pesticide allowed to remain in or
on food, as part of the process of regulating pesticides. By law, US EPA is responsible for regulating the pesticides that are used by growers to
protect crops grown for human food and animal feed and for setting limits on the concentration of pesticides that may remain in or on foods sold in
the US. US EPA establishes there values for specific crops based on a risk assessment that considers aggregate exposure from the pesticide
through diet and drinking water and from pesticides used in and around the home, the cumulative effects from exposure to pesticides that have a
common mechanism of toxicity (that is, two or more pesticide chemicals or other substances that cause a common toxic effect(s) by the same, or
essentially the same, sequence of major biochemical events, interpreted as mode of action), whether there is increased susceptibility to infants
and children or other sensitive subpopulations, and whether the pesticide is considered an endocrine disrupter. Specific tolerances for each
pesticide and crop treated can be found in the Code of Federal Regulations, CFR Title 40, Part 180. Tolerances and Exemptions for Pesticide
Chemical Residues in Food. https://ecfr.io/Title-40/pt40.26.180.

®Risk Based Action Level— Risk based action levels are based on reference doses derived from mammalian toxicity tests and estimated human
consumption. Risk based action levels for cannabis-infused beverages (ug pesticide/g cannabis product) are calculated by dividing the RfD (mg
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pesticide/kg body weight per day) by the 99t percentile consumption rate of 15 g/kg body weight per day from the C3 survey (CSUS, 2025). Risk-
based action levels for Edible and Other Goods (ug pesticide/g cannabis product) are calculated by dividing the RfD (mg pesticide/kg body weight
per day) by the 95™ percentile consumption rate of 1.1 g/kg body weight per day from the C3 survey.

fProposed Action Level — The proposed action level will be one of two options: 1) the risk based action level as described above if lower than the
corresponding US EPA tolerance for the pesticide in appropriate agricultural commodities, or 2) the US EPA tolerance if it is lower than the risk

based action level. At this time, the proposed action levels for other cannabis goods are based on reference doses and the 95" consumption rate
of edible cannabis products.

9Captan metabolizes and degrades in the environment rapidly into tetrahydrophthalimide (THPI), which is detected on crops. US EPA considers THPI to
have equivalent toxicity to the parent captan and US EPA includes THPI in the residue tolerances established for captan. Cannabis products

should be tested for both captan and THPI. If detected, THPI should be converted to captan equivalent and added to the parent to calculate a total
captain residue.

NChlordane exists as an isomeric mixture in combination with many related chemicals. Sixty to 85% of technical chlordane consists of the stereoisomers
cis- and trans-chlordane, the ratio of which depends on the manufacturing process (ATSDR, 2018).

iPyrethrins refer to the insecticidal active ingredients present in pyrethrum extracts obtained from the flowers of the pyrethrum plant, Chrysanthemum
cinerariaefolium. Individual pyrethrins in the mixture include pyrethrin | and Il, cinerin | and Il and jasmolin | and Il. The action levels are based on
toxicity of the mixture (CAS RN 8003-34-7) and residue testing should be based on measurements of pyrethrin | and II.

jSpinosad exists as a two-component mixture comprised of spinosyn A (CAS RN 131929-60-7) and spinosyn D (CAS RN 131929-63-0) in a ratio of
approximately 5:1. Obtained from the fermentation of the naturally occurring soil dwelling bacterium Saccharopolyspora spinosa, it is used for the
topical treatment of head lice. https://pubchem.ncbi.nim.nih.gov/#query=Spinosad

kCarbendazim, daminozide, paclobutrazol and propoxur are registered for use in the US but have no registered food uses (i.e., can be used for other
purposes but not on agricultural crops), and have no active tolerances. Chlordane, fenoxycarb, methiocarb, methyl parathion, mevinphos, and
monocrotophos have all been cancelled in the US, and their tolerances revoked (marked NA). Except for daminozide and fenoxycarb, the
proposed action levels are the calculated health-based values with updated consumption rates based on the C3 survey.

'Because the calculated action levels for daminozide and fenoxycarb were = 100 ug/g European Union/European Commission (EU) maximum residue
limits (MRL) were adopted as the ceiling limit (EU, 2017; EU, 2024, respectively),
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