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SUBJECT:  Drinking water: bottled water: microplastics levels

DIGEST:  Requires, among other things, the Office of Environmental Health Hazard Assessment to study the health impacts of microplastics in drinking water, including bottled water. Requires the State Water Resources Control Board to develop public health standards and goals for a safe level of microplastics in those waters and establish testing and reporting requirements for an annual testing of microplastics in bottled water sold in or into the state. Requires water bottlers to submit annual information on microplastics levels in source and treated water to the California Department of Public Health’s Food and Drug Branch.

ANALYSIS:

Existing law:  	

1) Requires, under the California Safe Drinking Water Act, the State Water Resources Control Board (State Water Board) to administer provisions relating to the regulation of drinking water to protect public health, including, but not limited to, conducting research, studies, and demonstration programs relating to the provision of a dependable, safe supply of drinking water, enforcing the federal Safe Drinking Water Act, adoption of enforcement regulations, and conducting studies and investigations to assess the quality of water in domestic water supplies. (Health and Safety Code (HSC) §116350)

2) Requires, on or before December 31, 2024, the Ocean Protection Council (OPC), to the extent funding is available, to adopt and implement a Statewide Microplastics Strategy (OPC Strategy) related to microplastic materials that pose an emerging concern to ocean health. Requires OPC to work with the State Water Board, the Office of Environmental Health Hazard Assessment (OEHHA), and other interested entities in developing the OPC Strategy. Establishes that the goal of the OPC Strategy is to increase understanding of the scale and risks of microplastic materials on the marine environment and identify solutions to address the impacts of microplastic materials, to the extent feasible. (Public Resources Code (PRC) § 35635)
3) Requires the State Water Board to adopt a definition of microplastics in drinking water and to adopt a standard methodology to be used in the testing of drinking water for microplastics and requirements for four years of testing and reporting of microplastics in drinking water, including public disclosure of those results. (HSC §116376)

4) Requires bottled water plants to prepare an annual bottled water report and, upon request, make that report available to customers. (HSC §111071)

5) Requires bottled and vended water to meet all maximum contaminant levels (MCLs) set for public drinking water. (HSC §111080)

6) Requires OEHHA to prepare and publish an assessment of the risks to public health posed by each contaminant for which the state board proposes a primary drinking water standard. The risk assessment shall contain an estimate of the level of the contaminant in drinking water that is not anticipated to cause or contribute to adverse health effects, or does not pose any significant risk to health (known as a public health goal). (HSC §116365)

7) Requires the State Water Board to consider all of the following criteria when it adopts a primary drinking water standard (HSC §116365):

a) The public health goal for the contaminant as set by the OEHHA; and
b) The national primary drinking water standard for the contaminant as established by the U.S. Environmental Protection Agency (U.S. EPA); and
c) The technological and economic feasibility of compliance with the proposed primary drinking water standard.


This bill:  

1) Requires any water-bottling plant that produces bottled water that is sold in the state to provide the State Department of Public Health’s (CDPH) Food and Drug Branch an annual report on the levels of microplastics found in source and final product water pursuant to sampling and testing methods established by the State Water Board.
2) Stipulates that OEHHA shall prioritize studying the health impacts of microplastics in drinking water, including bottled water.
3) Stipulates that, after the State Water Board adopts a standard methodology and requirement for testing and reporting of microplastics in drinking water and upon the request of the State Water Board, OEHAA shall develop and deliver a public health goal for microplastics in drinking water.
4) Requires the State Water Board to review the public health goal and adopt a primary drinking water standard for microplastics.

Background

1) Persistence of plastic and climate impact. The annual global plastic production will reach an estimated 1.1 billion metric tons by 2050. Degradation studies estimate the half-lives of plastics in the natural environment range from 50 to 1200 years, depending on the plastic’s composition and environmental exposures. Plastics generated 1.8 billion metric tons of greenhouse gas (GHG) emissions in 2019, which represents 3.4% of global GHG (more than the percentage of CO2 contributed by the global aviation industry); annual emissions from plastics will exceed 4.3 billion metric tons by 2060.

2) Prevalence and impacts of microplastics. Once plastics enter the environment, they break into smaller fragments known as microplastics. Microplastics, defined as small plastic particles with a diameter less than 5mm, have become a subject of increasing environmental concern. Microplastics can come in different shapes (fragments, films, and fibers), sizes, and materials (e.g. polystyrene, polyester). Because microplastics are so small, they can travel in water, air, and in the bodies of living organisms. As a result, microplastics are ubiquitous in the environment and are found in some of the most remote areas on earth, including arctic sea ice, the deep ocean, mountain peaks in national parks, and human embryos. Of particular concern for living organisms, microplastics’ small size allows them to bioaccumulate up the food chain. Plastics in water, for instance, can be consumed by fish and shellfish and become part of their tissue. The fish and shellfish can in turn be eaten by humans or other animals: with each step up the food web, the concentration of microplastics accumulates. 

Microplastics can also act as vectors for pollutants such as pesticides and heavy metals, effectively “piggybacking” these harmful pollutants wherever the microplastics go, including into the living tissues of plants, animals, and humans. 

3) Nanoplastics found in drinking water bottles. On January 8, 2024, the Los Angeles Times reported that scientists at Columbia University’s Lamont-Doherty laboratory examined water samples from three popular brands and found hundreds of thousands of bits of plastic per liter of water (on average, 240,000 pieces in a liter of bottled water). Ninety percent of those plastics were small enough to qualify as nanoplastics: microscopic flecks so small that they can be absorbed into human cells and tissue, as well as cross the blood-brain barrier. The researchers found that the quantity of such particles was 10 to 100 times greater than previously estimated.

4) Microplastics may be a risk factor in cardiovascular disease. In a March, 2024 study in the New England Journal of Medicine, an international team of physicians and researchers showed that surgical patients who had a build-up of micro and nanoplastics in their arterial plaque had a 2.1 times greater risk of nonfatal heart attack, nonfatal stroke or death from any cause in the three years postsurgery than those who did not. It was the first study to show these ubiquitous particles are having a direct effect on human health.

5) CalSPEC evidence review of the human health effects from microplastics exposure. A January 2023 report to this committee and the Assembly Committee on Natural Resources from the California State Policy Evidence Consortium (CalSPEC), an independent program administered through the University of California Center Sacramento (UCCS), examined evidence concerning human health effects of microplastics. CalSPEC conducted a rapid systematic review of evidence from the peer-reviewed literature to answer: “What are the human health effects from microplastics exposure?” A comprehensive search in July 2022 found no human studies of microplastics exposure; therefore, CalSPEC evaluated mammalian rodent studies of microplastic exposures. This process allowed CalSPEC to draw conclusions about human health effects. 

Key findings from the CalSPEC report include:
a) Exposure to microplastics is suspected to be a digestive hazard to humans, including cancer.
b) Exposure to microplastics is suspected to be a hazard to the human reproductive system. 
c) Although the evidence from the respiratory studies did not undergo as rigorous of an evaluation, the findings in the five studies on the respiratory system are also indicative of health harm. 

The report rendered three principal conclusions. First, knowledge about microplastics prevalence, distribution, and toxicity to humans is incomplete. Second, despite these knowledge gaps, existing evidence raises concerns about the environmental and health consequences of microplastics pollution. Third, the international community has only just begun to implement policy interventions designed to curtail microplastics pollution, but the effectiveness of these interventions is unknown. 

The report suggested that more research is needed to characterize the prevalence and distribution of microplastic contaminants across all environmental compartments, determine acceptable levels of microplastics exposure to humans and the environment, and evaluate effective prevention and mitigation techniques. 

6) Statewide microplastics strategy. In 2018, in response to rising concerns over the potential impacts of microplastics to ocean and human health in California, the Legislature adopted SB 1422 and SB 1263, requiring the State Water Board to address microplastics in drinking water and the California Ocean Protection Council (OPC) to develop a Statewide Microplastics Strategy to address microplastics in the ambient marine environment, respectively. In February 2022, the OPC released its Statewide Microplastics Strategy which provides a multi-year roadmap for California to take a national and global leadership role in managing microplastics pollution. Multiple state agencies and external partners are working together to reduce the introduction of microplastics in California’s coastal ocean and other aquatic systems. Foundational to this Strategy is a recognition that the state must take decisive, precautionary action to reduce microplastics pollution, while scientific knowledge and understanding of microplastics sources, impacts, and successful reduction measures continue to grow. 

The Strategy outlines a two-track approach to comprehensively manage microplastics in California. The first track outlines immediate, ‘no regrets’ actions and multi-benefit solutions to reduce and manage microplastics pollution, while the second track outlines a comprehensive research strategy to enhance the scientific foundation for microplastics monitoring, source identification, risk assessment, and development of management solutions. 

According to the report, as policy recommendations are implemented and scientific understanding advances, OPC, alongside state agency partners, will evaluate the findings and lessons learned to provide additional recommendations to the California Legislature by December 2025, to ensure that California takes action to reduce microplastics pollution that is informed by the best available science.

7) Ongoing scientific work on microplastics. The Southern California Coastal Water Research Project (SCCWRP) was identified as another coordinating entity to work with microplastics experts and environmental managers across California to help provide a scientific foundation for the legislative mandates set out by SB 1422 and SB 1263, including addressing several scientific holes:

a) Agree on a definition of microplastics in drinking water (complete).
In June 2020, the State Water Board adopted the following definition of microplastics in drinking water: ‘Microplastics in Drinking Water’ are defined as “solid polymeric materials to which chemical additives or other substances may have been added, which are particles which have at least three dimensions that are greater than 1 nm and less than 5,000 micrometers (µm). Polymers that are derived in nature that have not been chemically modified (other than by hydrolysis) are excluded.”

b) Standardize methods for testing and reporting microplastics in drinking water (ongoing). The State Water Board, in collaboration with SCCWRP, released standardized methods for extracting and analyzing microplastics in drinking water using infrared and Raman spectroscopy on September 28, 2021. On August 9, 2022, the State Water Board published a ‘Policy Handbook for Establishing a Standard Method of Testing and Reporting of Microplastics in Drinking Water’. The handbook sets for forth the requirements for conducting monitoring and reporting of microplastics in drinking water. To date, no government in the world has required monitoring for microplastics in drinking water, and the data obtained through the efforts detailed in the policy handbook will provide valuable insights for determining exposure to consumers through drinking water. As described in Comment #3 below, work is ongoing to meet the testing and monitoring goals laid out in the Handbook. 

c) Develop a framework for developing health-based guidance levels (ongoing). Several webinars and workshops between 2020-2021 for researchers and policy experts around the world to discuss the relationship between microplastics levels and biological effects. The workshop participants were charged with evaluating the evidence for hazards presented by microplastics in drinking water and providing a recommendation to the State Water Board for the type of health-based guidance level appropriate for adoption. Due to the nascent nature of the field, the participants agreed that the data was insufficient for establishing a regulatory health standard, but was sufficient for setting a non-regulatory screening level of 6.4 nanograms/liter, or 1.2 particles/liter. The participants noted that additional research regarding mammalian toxicity of microplastics is urgently needed for developing a regulatory response, and commented that this may be aided by ~€30 million of research funded by the European Commission, which is expected to be completed in 2025 or 2026. They conclude, therefore, that “the ability to transition from a non-regulatory screening level to regulatory threshold values will undoubtedly be more strongly supported in the future.”


Comments

1) Purpose of Bill. According to the author, “Microplastics have been identified in rain, drinking water, soil, and air. Even the food we eat. The science is still not clear as to how the exposure and consumption of microplastics affects our health. It is imperative we prioritize the research and analysis of microplastics for the sake of public safety and public health.”

2) What is the state’s process for setting drinking water standards? Upon request from the State Water Board, OEHHA rigorously evaluates available scientific information to conduct a health risk assessment on a particular contaminant of concern. OEHHA determines the levels of the contaminant that could be associated with various adverse health effects, then calculates a level of the chemical that would not cause significant adverse health effects in people who drink that water every day for 70 years. This level is called a “public health goal” (PHG). Upon OEHHA’s presentation of the PHG, the State Water Board establishes a maximum contaminant level (MCL) that, by law, is as technically and economically feasible to its PHG. Evaluating technical feasibility includes an evaluation of commercial laboratories’ ability to analyze and detect the chemical in drinking water, these costs of monitoring, and the costs of treatment required to remove it. State law also requires the Water Board, at least once every five years, to review and potentially lower its MCLs if changes in technology or treatment techniques or new evidence of a contaminant’s risk to public health warrant it. 

At the request of the State Water Board, OEHHA can also recommend health-based advisory levels (i.e., notification levels) for chemicals for which there are no formal regulatory standards (i.e., MCLs). When notification levels are exceeded, the drinking water system is required to notify the local governing body of the local agency in which the users of the drinking water reside, and it is recommended they also inform its customers/consumers. Response levels are levels of the contaminant at which the State Water Board recommends the drinking water systems take the affected water source out of service (typically 10-100 times the notification level). 

SB 463 (Perata, Chapter 604, Statutes of 2001) required OEHHA to place a priority on the development of a public health goal for arsenic in drinking water. SB 1147 would similarly require OEHHA to prioritize studying the health impacts of microplastics in drinking water, perhaps over other emerging contaminants of concern. Unlike SB 463, SB 1147 does not establish a date by which OEHHA must adopt a public health goal, as scientific studies on the health impacts of microplastics in drinking water are still nascent, though rapidly developing (see Background comment 7c).

3) Ongoing work for monitoring and reporting microplastics in drinking water. As described above, California became the first place in the world to establish a process to require testing and monitoring for microplastics. The State Water board is currently employing a phased approach for monitoring microplastics to inform how public water systems will be required to monitor and report microplastics in water going forward:

a) Pilot Phase (Expected Summer 2022-Summer 2023). Build infrastructure for monitoring— Develop methods for in-line filtration sampling methods; determine optimal sampling volumes; provide resources for laboratories to become Environmental Laboratory Accreditation Program (ELAP) accredited to analyze for microplastics. The project to identify an optimal sampling method and fine-tune an analytical testing method for both untreated and drinking water is still ongoing and has not yet been completed. The State Water Board is also in the process of developing training materials for water systems.
b) Phase I (Expected Fall 2023-Fall 2025): Evaluate testing and monitoring protocols— A select number of public water systems will test for microplastics using one of the approved standardized methods. This phase will have a focus on characterization of sources that serve the greatest number of consumers (as a result, water systems that serve more than 100,000 people will receive the vast majority of monitoring orders in Phase I). This phase will focus on microplastics 50 micrometers and larger.
c) Phase II (Expected Fall 2026-Fall 2028): After evaluating the results from Phase I monitoring, additional monitoring orders will be issued. Public water systems without any detections of microplastics during Phase I may be exempt from monitoring during Phase II. This phase will include monitoring of microplastics 5 micrometers and larger and will focus on treated water. 

Of note, the dates of Phase I and II have been delayed from their expected start and end dates. The anticipated timeline for Phase 1 monitoring to begin is mid-2025, though it is unclear when the Phases will be complete. SB 1147 refers to the completion of the above Phases, rather than specific dates, as benchmarks for OEHHA to develop a public health goal for microplastics in drinking water and for the State Water Board to adopt a primary drinking water standard.

Additionally, in their 2022 Policy Handbook, the State Water Board writes that they recognize, “the rapidly evolving science regarding microplastics, including the limited laboratory capacity and lack of proficiency testing samples, and the relatively high amount of resources required to sample and monitor for microplastics. The State Water Board anticipates capacity for monitoring and assessing laboratories using proficiency testing samples will be developed as a result of required monitoring.” As of the writing of this analysis, there are currently no ELAP accredited laboratories to analyze for microplastics, though the Moore Institute for Plastic Pollution Research has applied and is under review. It is likely that more labs will apply for accreditation once sampling and testing methods are finalized, though it remains unclear when this might occur.

4) How does the state currently regulate bottled water? Manufacturers of bottled and providers of vended water must be licensed and regulated by the California Department of Public Health (CDPH) in order to sell or distribute their products in California. State law requires that all licensed bottlers must prepare a bottled water report that includes, among other things: the source of the bottled water, and the treatment process. It is also recommended, but not required, that bottlers attach test reports on contaminant levels specified in accordance with federal law (Title 21 Code of Federal Regulations, Section 165.110(b)) as well as relevant maximum contaminant levels and/or public health goals. State law requires bottled and vended water to meet all MCLs set for public drinking water. As a condition of licensure, bottlers must update the bottled water reports every year and submit copies to CDPH. The bottled water reports must also, upon request, be made available to each customer. State law also requires bottlers both in- and out-of-state use an Environmental Laboratory Accreditation Program (ELAP) or U.S. EPA certified drinking water laboratory to test for coliform bacteria weekly, and physical (e.g., color, odor, turbidity), chemical (e.g., arsenic, mercury, benzene, atrazine, chlorite), and radiological parameters yearly. 

Once licensed, CDPH conducts periodic on-site inspections to assess compliance with applicable State and Federal laws and regulations, including a review of water quality test results, bottled water report, and equipment maintenance and sanitation records. CDPH posts an annual Bottled and Vended Water Program Report on their website that summarizes major violations and fines for the Water Program per county. In 2023, CDPH reported 28 major violations that were corrected by the responsible firms. 

SB 1147 requires water-bottling plants to submit information on microplastics levels to the CDPH through an already established annual bottled water report. The timelines and methods for bottlers to comply with monitoring and testing requirements are consistent with those established by the State Water Board for public water systems. SB 1147 also requires testing for both source and final product water, as it is important to capture microplastics levels after the water has been bottled in the plastic container, where microplastics can leach. 

5) Bringing bottled water into the fold. The ambitious program outlined in the State Water Board’s Policy Handbook applies only to Public Water Systems. As detailed in the State Water Board’s “Microplastics in Drinking Water Policy Handbook,” public water systems shall include positive detections of microplastics in their Consumer Confidence Report. However, as extensive academic research has shown, bottled water can also be a source of microplastics and nanoplastics. SB 1147 seeks to require bottlers to monitor and report microplastics levels in source and finished water, aligning with the requirements for public water systems. If consumers are entitled to know information about microplastics in their publicly sourced, water, why shouldn’t they also be entitled to the same information in bottled water they purchase? 

6) Prioritizing microplastics. In the universe of emerging contaminants of concern in drinking water, SB 1147 seeks to prioritize microplastics. It is clear that there is still more work to be done to establish rigorous and repeatable testing protocols and investigate the human health impacts of microplastics in drinking water. Should SB 1147 be passed by this Legislature, it sends a clear signal that microplastics continue to be a priority contaminant and that resources should be allocated to support ongoing scientific work. 

DOUBLE REFERRAL:    

If this measure is approved by the Senate Environmental Quality Committee, the do pass motion must include the action to re-refer the bill to the Senate Rules Committee.

Related/Prior Legislation

SB 1422 (Portantino, Chapter 902, Statutes of 2018) requires the State Water Board to adopt requirements for the testing and reporting of the amount of microplastics in drinking water for four years.  

SB 1263 (Portantino, Chapter 609, Statutes of 2018) requires, on or before December 31, 2024, the Ocean Protection Council, in collaboration with specified entities, to adopt and implement a Statewide Microplastics Strategy and authorizes those entities to enter into contracts with marine research institutes for the provision of research services that would contribute directly to the development of the Statewide Microplastics Strategy.
SOURCE: Author
 		

The committee has received letters of support for a previous version of this bill

SUPPORT: 
None received

OPPOSITION:
 
None received
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