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Overview of Dr. Steven Boomhower’s Opinions

Basis for Listing Cadmium Under Prop 65

• Non-teratogenic developmental and male reproductive effects associated with protracted oral 
exposure (OEHHA, 1996)

The Appropriate Exposure Duration for Cadmium is 60+ Days

• Based on the relevant developmental and male reproductive effects that led to cadmium’s listing 

Evidence Does Not “Clearly Show” Teratogenic Effects from Oral Cadmium Exposure

• Malformations (i.e., teratogenic effects) were not a consistent finding (OEHHA, 1996)
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Assessing Exposure to Evaluate Compliance

“The reasonably anticipated rate of exposure shall be based on the pattern and duration of 
exposure that is relevant to the reproductive effect which provided the basis for the 

determination  that a chemical is known to the state to cause reproductive toxicity.  (For example, 
an exposure of short duration is appropriate for a teratogenic chemical, whereas a chronic or 

protracted exposure is appropriate for one that retards fetal growth).”

Office of Environmental Health Hazard Assessment (OEHHA)
27 CCR § 25821(b)
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Criteria for Recommending Chemicals for Listing Under Prop 65

• The State’s Qualified Experts use criteria described in 
OEHHA (1993), “Criteria for Recommending Chemicals 
for Listing as ‘Known to the State to Cause Reproductive 
Toxicity’“

• The State’s Qualified Experts base their recommendation 
on at least one of the following:

• Sufficient evidence in humans

• Limited evidence in humans that is supported by 
experimental animal (mammalian) data

• Sufficient evidence in experimental animals (mammals) , 
such that extrapolation to humans is appropriate
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Basis of Listing Cadmium Under Prop 65 

• In 1997, cadmium was added to the Prop 65 list of reproductive toxicants based on a 
determination by the State’s Qualified Experts

• Cadmium was listed for developmental  effects and male reproductive effects;  
cadmium was not listed for female reproductive effects

• The State’s Qualified Experts’ determination to list cadmium was based on OEHHA (1996),  
a review of the scientific evidence on potentially adverse developmental and 
reproductive effects associated with cadmium
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OEHHA (1996) Review

• OEHHA (1996) indicated that the most consistent developmental and male reproductive 
effects associated with oral exposure to cadmium were associated with chronic or 
protracted exposure durations

• “The most consistently observed effects of oral or inhalation exposure to Cd on the 
development of experimental animals are reductions in fetal or birthweight , followed by 
alterations in locomotor behavior“ (p. 31)

• “Overall, the most consistent effects on development, when Cd exposure is by a relevant route 
of exposure, are on growth parameters , followed by locomotor behavior“ (p. 33)

• “Sperm counts and motility have been shown to be depressed in Cd -exposed animals, but 
only after long -term treatment ” (p. 60)

• None of the effects described above are teratogenic effects

• “Malformations have been reported with Cd exposure, but are not a consistent finding with 
relevant routes of exposure ” (p. 7)
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What Developmental Effects Are “Teratogenic”?

• Although the definition of “teratogenicity” can vary across agencies, OEHHA applies US 
EPA’s definition  described in its Guidelines for Developmental Toxicity Risk Assessment

D
ev

el
o

p
m

en
ta

l T
o

xi
ci

ty

Death

Structural 
Abnormality

Malformations

“Permanent structural change that may adversely affect survival, 
development, or function.”

“The term teratogenicity  is used in these Guidelines to refer only 
to malformations.”

Example:  Neural tube defect

Variations
A divergence beyond the usual range of structural constitution that 

does not have the potential to adversely affect survival or health

Example: Extra ribs in rabbits

Altered  
Growth

A change in offspring organ weight/size or body weight/size

Example: Reduced birth weight

Functional 
Deficit

Changes or delays in the physiological and/or biochemical 
competence of an organism or organ system

Example: Behavioral changes; reduced urination
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Toxic Antipasti

Listing chemicals on Prop 65, cadmium as an example

When is "average" not average?

Available tools and databases for estimating food intake

Resources for mastering food-related tools and databases (e.g., NHANES)
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Prop 65 Listing Procedures and Basis of Cadmium’s 
Prop 65 Listing

Cadmium is listed on Prop 65 due 
to Developmental toxicity (May 1, 
1997), Male reproductive toxicity 

(5/1/1997), and Cancer 
(10/1/1997)



When is "average" not average?



Prop 65 Average Intake: Cadmium as Example 

• Cd’s MADL is 4.1 µg/day (oral tox study in rats)

• If someone eats 100 g spinach per day, containing 0.125 ppm Cd (0.125 µg/g), a person  
ingests 12.5 µg Cd (100 g x 0.125 µg/g)

• Does the 12.5 µg Cd intake indicate that the 4.1 ug/day Cd MADL is exceeded?  No. 

• Averaging is important…the average person doesn’t eat spinach every day

• Beech-Nut accepted use of geometric mean to characterize skewed consumption data

• 27 CCR 25821 states that the pattern and duration of exposure must be assessed  
• Cd may be developmentally toxic over a short period of time

• But these short-term toxicity studies almost all involved injection route

• The relevant route of exposure (as mentioned in the Pictsweet NOV) is the oral route, so 
the hazard flagged by injection route exposure is unlikely to pose a risk to consumers  



Available Tools to Estimate Food Intake
• CDC’s National Health and Nutrition Examination Survey (NHANES) is primary database

• NHANES estimate grams food/Eating Occasion (EO), based on self-reported 24 hour 
recall survey responses

• NHANES’ Food Frequency Questionnaire (FFQ) estimates frequency of EOs

• Daily food consumption is then derived by multiplying grams food/EO x EO/day



When is NHANES Not the Best Database to 
Estimate Food Consumption?

• Certain food categories are poorly represented in NHANES
• Spices are an example of a food that is not well indexed in NHANES

• Dietary intake estimates based on a limited number of respondents may not be 
representative of an entire population of consumers of a certain food stuff

• Often, commercially available food consumption databases are based on 
NHANES data, so not always best option if NHANES falls short

• Dietary consumption can be estimated using surveys (e.g., Masri et al. 2025)



Resources to Learn More

• Please contact me if you’d like a complementary Standard Operating 
Procedure (SOP) that pertains to the use of NHANES and related 

databases to estimate dietary exposure! 
(mwhittaker@toxservices.com)



Gulf Pacific Rice

Badia Spices

Gel Spice
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The Regulations on NHANES 

   

For exposures to consumer products, the level of exposure shall be 

calculated using the reasonably anticipated rate of intake or exposure for 

average users of the consumer product, and not on a per capita basis for 

the general population. The rate of intake or exposure shall be based on 

data for use of a general category or categories of consumer products, such 

as the United States Department of Agriculture Home Economic Research 

Report, Foods Commonly Eaten by Individuals: Amount Per Day and Per 

Eating Occasion, where such data are available. 

27 Cal. Code Regs§25821(c)(2)

Under the regulations, “exposure shall be based on…data” such as NHANES “where…available”

[The United States Dept of Agriculture Home Economic Research Report is the predecessor to NHANES]
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The Courts on NHANES 

The key appellate case ruling on exposure from foods under Prop 65 is Beech-Nut, which affirmed the trial court’s 

endorsement of the assessment methodology utilizing NHANES to determine the average intake of baby food.  

Three recent trial courts have followed the Beech-Nut rubric, upholding that NHANES is the superior data source 

for determining average consumption, and supporting use of the geometric mean when averaging intake. 

For rice – Consumer Advocacy Group, Inc. v. Gulf Pacific Rice Co. (Cal. Super. Ct. 2024, No. BC553427)

For turmeric – Consumer Advocacy Group, Inc. v. Badia Spices, Inc. (Cal. Super. Ct. 2024, No. 19STCV38610) 

For spinach – Chemical Toxin Working Group v. The Pictsweet Company (Cal Super. Ct. 2024, 24STCV08902)

A fourth case, also involving spices, Consumer Advocacy Group, Inc. v. Gel Spice Co. Inc. (Cal. Super. Ct. 2024, 

No. BC665798), was dismissed before ruling on exposure, but the court’s rulings throughout recognize the 

importance of averaging consumption for the general population and reject plaintiff’s proposed alternative 

methodologies.
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ELF v. Beech-Nut
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CAG v. Gulf Pacific Rice Co, Inc. 
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CAG v. Badia 
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CTWG v. Pictsweet
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The Courts on Alternative Surveys   

Although a properly designed and validated survey commissioned from a reputable source that is representative of 

the average consumer may provide reliable food consumption data for Proposition 65 evaluation, surveys alternative 

to NHANES have been rejected as unreliable by at least two trial courts: 

In CAG v. Gulf Pacific Rice Co. (Cal. Super. Ct. 2024, No. BC553427) the Court rejected plaintiff’s alternative 

consumption surveys, ruling that: “using NHANES for calculating lead exposure in this case provides for the 

inclusion of all consumers of the foods, and is not limited to any specific subpopulation, ethnicity, gender or other 

subcategory…. An assessment that uses data from just one ethnicity is not a valid, representative sample.” (quoting 

Statement of Decision.)

In CAG v. Badia Spices, Inc. (Cal. Super. Ct. 2024, No. 19STCV38610) the plaintiff’s expert relied on surveys that 

the court deemed deficient and unreliable, and the experts’ opinions relying on those surveys were deemed 

inadmissible and stricken under Sargon Enterprises v. University of Southern California (2012) 55 Cal.4th 747 and 

Evid Code §§ 720(a), 801 and 803. (citing Amended Final Judgment.) 
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