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Why does beverage choice matter?

• Environment
• Use lots of water
• Greenhouse Gas Emissions (GHGE)
• Top plastic polluters 

Sugary drinks are harmful to 
humans

Sugary drinks are harmful to 
our planet

• Health
• Added sugars
• Empty calories
• Risk factor for many chronic diseases

• Equity
• Targeted marketing, consumption, health 

impacts 

Al-Zalabani et al., 2019; Bleich et al., 2018; Chazelas et al., 2019; Chen et al., 2019;  Chi & Scott, 2018; Collin et al., 
2019; DGAC Scientific Report, 2020; Huang et al., 2014;  Imamura et al., 2015; Malik et al., 2010; Malik et al., 2020; 
Mattes 2006; Mullee et al., 2019; Narain, Kwok & Mamas, 2017; Reedy 2010; Rudd Center, 2022; Seferidi, Millet & 
Laverty, 2018; Sohn, Burt & Sowers, 2006; USDA, 2020; Varraso & Camargo, 2019; Vos et al., 2017; Yang et al., 2014

Meisterling K et al. 2022 
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Today’s learning objectives:

(1) Recognize factors that facilitate and support 
choosing water as a beverage of choice

(2) Explain key concerns about drinking water 
safety

(3) Understand what is known and what is being 
done about lead in California tap water

(4) Identify resources for educating communities 
about drinking water
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Elements that enable 
drinking water



✓
Safety
• Lead & other 

contaminants
• Trust

Access
• Location
• Condition
• Affordability

Promotion
• Education
• Messaging

Policy

Patel et al., 2014; Muckelbauer et al., 2009; Kenney et al., 2015; 
Patel et al., 2020; Patel et al., 2023

Policy

Enabling water consumption

Photo courtesy of Alaska DHSS
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Access + promotion  consumption

Recent RCT in CA schools found
•Significant improvements in water intake
•Intervention students had 70% lower odds of overweight compared to control

Patel et al. (2023)

Laws governing school access and promotion:

CA SB 1413 & AB 2084 - 2010
US HHFKA – 2010
CA AB 2638 - 2022
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Patel AI, Schmidt LA, McCulloch CE, Blacker LS, Cabana MD, Brindis CD, Ritchie LD. Effectiveness of a School Drinking Water Promotion and Access Program for Overweight Prevention. Pediatrics. 2023 Sep 1;152(3):e2022060021. doi: 10.1542/peds.2022-060021. PMID: 37545466; PMCID: PMC10471511.



Drinking water safety:

Basics & key concerns



Water Quality 101
Source water 

Source: GAO. | GAO-12-424

Patel et al., 2020

US laws governing drinking water safety:

Clean Water Act – 1972
Safe Drinking Water Act – 1974 & 1996

EPA Lead & Copper Rules

• Water system
• Federal and 

state 
regulations

• Private well
• Responsibility 

of owner
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Most CA water systems meet DW standards

PPIC, 2021

• California has 3,226 water 
systems serving almost 40 
million people.  

• In any given year, several 
hundred do not meet health 
standards.

• This is about the same as 
nationally.

• Rural and low-income areas are 
most likely to have failing water 
systems.

Presenter Notes
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Map:  Public Policy Institute of California. 2021. Access to Safe Drinking Water in California.  At, https://www.ppic.org/publication/access-to-safe-drinking-water/



California contaminants of concern?
Contaminant Source Health impacts EPA (CA) MCL PHG

Arsenic Pesticides; 
naturally 
occurring in 
groundwater

Carcinogen (skin, bladder,
liver, lung); IQ, growth, & 
development; skin warts, 
discoloration

10 ppb 0.004 
ppb

Nitrate Fertilizers; human 
waste

Limits ability of blood to transport 
oxygen

10 ppm 10 ppm

Chromium-6 Naturally 
occurring; 
industrial 
pollution

Carcinogen (lung and others); liver, 
male and female reproductive and 
developmental damage

100 ppb (10 ppb) 0.02 ppb

PFAS Industrial 
pollution

Varied organ and systemic effects 4-10 ppt 0.01-
0.000007 
ppb

1,2,3-TCP Industrial 
pollution

Carcinogen None (5 ppt) 0.7 ppt

CDC; CA State Water Resources Control Board 

EPA regs 
for 6 
PFAS 

4/2024

CalEPA 
4/2024

CA 
SWRCB

2017
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Concern
Poor organoleptics.

Water quality issues in the area.

Water quality issues in consumer’s past 
experience.
Water quality crises in news.

Lack of familiarity with water source. 

Low trust in public agencies/services.
History of marginalization.

Why do people mistrust tap water?

Wilson et al., 2022; Grupper et al., 2021; Hobson et al., 2007; Pierce & Gonzalez, 2017; Santillán-Vázquez et al., 2022; Estradé, et al., 2024

Response?
Teach about “potable” vs. “palatable” water.
Chill, add fruit or veg slices, or filter.
Understand the facts (CCR). Filter or purchase.

Educate on actual area quality (CCR).

Educate on actual area quality (CCR).

Investigate local utility’s tours, outreach and 
education. 
Educate on actual area quality (CCR).
Recognize & respect.
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ReferencesWilson NJ, Montoya T, Wutich A.  2022. From “trust” to ‘trustworthiness”:  Retheorizing dynamics of trust, distrust, and water security in North America.  Grupper MA, Schreiber ME, Sorice MG (2021) How perceptions of trust, risk, tap water quality, and salience characterize drinking water choices. Hydrology 8(1): 49. 1. Multidisciplinary Digital Publishing Institute.Hobson WL, Knochel ML, Byington CL, et al. (2007) Bottled, filtered, and tap water use in Latino and non-Latino children. Archives of Pediatrics & Adolescent Medicine 161(5): 457–461.Pierce G, Gonzalez S (2017a) Mistrust at the tap? Factors contributing to public drinking water (mis)perception across US households. Water Policy 19(1): 1–12, IWA Publishing.Santillán-Vázquez C, Hernández L, Reese AC, Burgos-Gil R, Cleary SD, Rivera IM, Gittelsohn J, Edberg MC, Monge-Rojas R, Colón-Ramos U. How providing a low-cost water filter pitcher led Latino parents to reduce sugar-sweetened beverages and increase their water intake: explanatory qualitative results from the Water Up!@Home intervention trial. Public Health Nutr. 2022 Nov;25(11):3195-3203. doi: 10.1017/S1368980022001744. Epub 2022 Aug 19. PMID: 35983682; PMCID: PMC9713685Estradé, Michelle et al. Shared Perceptions on Upstream Factors that Influence Water and Sugar-Sweetened Beverage Consumption Among Hispanic Families in the Greater Washington, DC, Metro Area: Qualitative Results From Focus Group Discussions.  Journal of the Academy of Nutrition and Dietetics, Volume 124, Issue 7, 833 – 840.



Lead in CA tap water:

What do we know 
             & what is being done?

Presenter Notes
Presentation Notes
Objective 3:  What do we know, and what is being done, about lead in CA tap water?



Why the concern with lead?

Lead exposure:
 Can slow down growth 
and development
 Can damage hearing and 
speech
 Can make it difficult to pay 
attention and learn
 Can harm a child’s nervous 
system and brain 
development
 Can lead to a low blood 
count (anemia)

Children 
particularly 
under age 
6, are most 
vulnerable



CA children under age 6 (CDPH surveillance)

• 98% have BLL under 3.5 mcg/dL

• 13 counties report more than 3% of children have BLL of 
3.5 mcg/dL or greater

Children’s blood lead levels 

Graphic:  CDPH 2024 EPA, 2023; CDPH, 2024; CDC, 2024

US children under age 6 (NHANES)

• 1976 median BLL is 15 mcg/L

• 2019 median BLL is 0.6 mcg/dL

CDC reference value is 3.5 mcg/dL as of 2021
• (Was 4.5 mcg/dL)

Presenter Notes
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References:CDPH. 2024. California’s Progress in Preventing and Managing Childhood Lead Exposure.  At, https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/CLPPB/CDPH%20Document%20Library/CLPPBReport2024.pdf CDC. 2024. At, https://www.cdc.gov/lead-prevention/php/news-features/updates-blood-lead-reference-value.html EPA. 2023. America’s Children and the Environment. Biomonitoring:  Lead.  At, https://www.epa.gov/americaschildrenenvironment/biomonitoring-lead 



Primary sources of lead exposure

Contribution of lead exposure to 
children’s blood lead concentrations 

American Academy of Pediatrics Council on Environmental Health, 2016

Presenter Notes
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References:Lanphear BP, Lowry JA, Ahdoot S, Baum CR, Bernstein AS et al. Prevention of Childhood Lead Toxicity. Pediatrics (2016) 138 (1): e20161493.https://doi.org/10.1542/peds.2016-1493Zartarian V et al., Environ Health Perspect. Sep 12 2017;125(9):097009. doi:10.1289/ehp1605EPA. 2024. Lead.  At, https://www.epa.gov/lead/what-most-significant-source-childhood-lead-exposure-residence#:~:text=Answer%3A%20The%20scientific%20literature%20suggests,may%20accumulate%20to%20unsafe%20levels. Levin R, Brown MJ, Kashtock ME, Jacobs DE, Whelan EA, Rodman J, Schock MR, Padilla A, Sinks T. Lead exposures in U.S. Children, 2008: implications for prevention. Environ Health Perspect. 2008 Oct;116(10):1285-93. doi: 10.1289/ehp.11241. Epub 2008 May 19. Erratum in: Environ Health Perspect. 2008 Oct;116(10):1291. PMID: 18941567; PMCID: PMC2569084.



Most at risk:  Formula-fed infants

• 60% of infants 0-5 mos. are 
formula-fed

• Consume up to 4 cups/day
• 40-60% of exposure to lead is 

through water used to mix 
formula

Miles & Siega-Riz 2017; Shannon and Graef, 1992; EPA
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References:Shannon M & Graef J. Hazards of lead in infant formula. N.Engl. J. Med. 1992, 362, 137. Miles G, Siega-Riz AM. Trends in Food and Beverage Consumption Among Infants and Toddlers: 2005-2012. Pediatrics. 2017 Jun;139(6):e20163290. doi: 10.1542/peds.2016-3290. Epub 2017 May 1. PMID: 28562265; PMCID: PMC5470501.Zartarian V et al., Environ Health Perspect. Sep 12 2017;125(9):097009. doi:10.1289/ehp1605 EPA.  “Basic Information about Lead in Drinking Water” At, https://www.epa.gov/ground-water-and-drinking-water/basic-information-about-lead-drinking-water



Potential for lead in tap water

o Presence of lead parts
o Corrosion control
o Stagnation time
o Action Level
o First draw sample

Presenter Notes
Presentation Notes
Reference:Patel AI, Hecht CE, Cradock A, Edwards MA, Ritchie LD. 2020. Drinking Water in the United States: Implications of Water Safety, Access and Consumption. Annual Review of Nutrition 40:345-373. doi: 10.1146/annurev-nutr-122319-035707. PubMed PMID: 32966189  https://doi.org/10.1146/annurev-nutr-122319-035707Umunna IL, Blacker LS, Hecht CE, Edwards MA, Altman EA, Patel AI.  2021. Water Safety in California Public Schools Following Implementation of School Drinking Water Policies. Preventing Chronic Disease 18:200366.  



0 ppb <1 ppb 5 ppb 10 ppb 15 ppb 20 ppb Other

“No 
safe 
level 
for 

lead”

AAP1

FDA for 
bottled 
water2

3 states 
(12%)

WHO
3

EPA-LCR 
AL for 
water 

system4

13 states 
(52%)

EPA – old 
3T’s5

8 states 
(32%)

1 state 
(4%)

1American Academy of Pediatrics (AAP) COUNCIL ON ENVIRONMENTAL HEALTH. Prevention of Childhood Lead Toxicity. Pediatrics. 2016;138(1):e20161493. AAP available at 
http://pediatrics.aappublications.org/content/pediatrics/138/1/e20161493.full.pdf
2Food and Drug Administration (FDA) 21 CFR § 165.110. Subpart B- Requirements for Specific Standardized Beverages (CFR 2016) Title 21- volume2-section 165.110 available at https://www.govinfo.gov/content/pkg/CFR-2016-title21-
vol2/pdf/CFR-2016-title21-vol2-sec165-110.pdf [accessed September 19, 2018].
3Guidelines for drinking-water quality: fourth edition incorporating the first addendum. Geneva: World Health Organization; 2017. Licence: CC BY-NC-SA 3.0 IGO. Available at 
http://apps.who.int/iris/bitstream/handle/10665/254637/9789241549950-eng.pdf;jsessionid=3881FE535AD164B693E889262390B0A1?sequence=1%20Guidelines%20for%20-%20apps.who.int. [Accessed September 19, 2018]
4EPA (Environmental Protection Agency). Title 40 Chapter I Subchapter D §141.80 General requirements. United States Environmental Protection Agency; 2018. Available at https://www.ecfr.gov/cgi-bin/text-
idx?SID=531617f923c3de2cbf5d12ae4663f56d&mc=true&node=sp40.23.141.i&rgn=div6#se40.25.141_180. [Access date September 19, 2018].
5EPA (Environmental Protection Agency). 3Ts for Reducing Lead in Drinking Water in Schools: Revised Technical Guidance. United States Environmental Protection Agency; 2006.

Action levels for lead in drinking water

CA
Licensed 
childcare

5 ppb
AB 2370 
(2018)

CA Schools
15 ppb; 

AB 1851 (2024, 
in suspense), 

would lower AL 
to 5 ppb
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Lead in drinking water:
U.S. schools

Cradock et al., 2019; 
Cradock et al., 2022

Analyzing all available data (2018) at 15, 10, 
and 5 ppb of lead, school-level
• Great variability
• California among the lowest

US legislation on lead in school DW 
testing and remediation:

WIIN 2016 - testing
ILJA 2021 – testing & remediation

Presenter Notes
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References:Report with “Profiles” for each stateCradock AL, Poole MK, Vollmer LY, Barrett JL, Flax CN, Hecht CA. 2019.  State Policies on Testing Drinking Water for Lead in U.S. Schools. Research Brief. Durham, NC: Healthy Eating ResearchPeer-reviewed paperCradock AL, Barrett JL, Poole MK, Flax CN, Vollmer L, Hecht C. 2022. Lead Concentrations in US School Drinking Water: Testing Programs, Prevalence, and Policy Opportunities, 2016-2018. American Journal of Public Health, 122(S7):S679-S689



Lead in drinking water:  California schools

Study: 250 taps in 83 CA schools

Umunna et al., 2021; 
Garvey, 2024;
CA SWRCB, 2024

% of schools with at least 
one tap with lead over:

15 ppb
CA AL 

5 ppb
FDA
bottled water

1 ppb
AAP 
recommendation

First draw 4% 18% 75%

Flush sample (45 sec.) 2% 10% 33%

% of taps with lead over: 15 ppb
CA AL 

5 ppb
FDA
bottled water 

1 ppb
AAP
recommendation

First draw 1% 7% 41%

Flush sample (45 sec.) 0.8% 4% 15%

CA legislation on lead in 
school DW:

AB 746 (2017)
AB 249 - (2023-vetoed)

AB 1851 (2024-suspense)

Impact of a lower AL on remediation needs

Impact of 
flushing on 

incidence of 
elevated levels

Im
pa
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f a
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at
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References:California:Umunna IL, Blacker LS, Hecht CE, Edwards MA, Altman EA, Patel AI.  2021. Water Safety in California Public Schools Following Implementation of School Drinking Water Policies. Preventing Chronic Disease 18:200366. Garvey KA, Edwards MA, Blacker LS, Hecht CE, Parks JL, Patel AI. A Comprehensive Examination of the Contaminants in Drinking Water in Public Schools in California, 2017-2022. Public Health Reports®. 2024;139(3):369-378. doi:10.1177/00333549231192471Implementation StudyAltman EA, Lee KL, Hecht CA, Hampton KE, Moreno G, Patel AI (2020). Drinking water access in California schools: Room for improvement following implementation of school water policies. Preventive Medicine Reports:101143. doi: 10.1016/j.pmedr.2020.101143. eCollection 2020 Sep. PubMed PMID: 32577338; PubMed Central PMCID: PMC7305375. Study on role for School Wellness Policy in drinking water qualitySharma P, Altman EA, Hampton KE, Moreno GD, Hecht CA, Patel AI (2021). Strength and Comprehensiveness of Drinking Water Language in California School District Wellness Policies. Journal of Nutrition Education and Behavior. DOI: https://doi.org/10.1016/j.jneb.2021.04.466 



CA SWRCB, 2024; 
personal analysis

Lead in drinking water:  California licensed childcare

There is no peer-reviewed study analyzing 
the results of California’s program to test 
for lead in drinking water in licensed 
childcare centers.  

There is no national study reviewing the 
evidence from childcare sites.

Lead in
ppb

Number of 
taps

% of taps

5.56-
>10,000

4,850 7.7%

0-5.5 58,365 92.4%

Lead test findings for first draw 
samples at 63,180 taps in CA 
licensed childcares, per AB 2370

CA legislation on lead in 
licensed childcare DW 

(testing, remediation, AL): 

CA AB 2370 - 2018
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References:Childcare Center Lead Sampling Program | California State Water Resources Control Board  At, https://www.waterboards.ca.gov/drinking_water/programs/lsicc/ 



CA SWRCB, 2024, p.c.

Lead in drinking water: California homes
Lead Levels in 

μg/L (ppb)
Number 

of Individual 
Sample 

Measures

% of Total 
Number of 
Individual 
Samples

Cumulative 
% of 

Samples

0 (< MRL) 46,704 87% 87%
0 < LLs ≤ 5 4,450 8% 95%

5 < LLs ≤ 10 1,527 3% 98%
10 < LLs ≤ 15 418 1% 99%

LLs > 15 655 1% 100%
TOTAL 53,754 100% -

SWRCB:  Distribution of lead tap sampling results, CA, 1/2021-12/2023

Presenter Notes
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Reference:Table provided by personal communication with CA State Water Resources Control Board, 2024.



Tips & Resources

for educating communities
And some 

action steps!



Only milk and water, please!

HealthyDrinksHealthyKids.org

Robert Wood Johnson Foundation
Academy of Nutrition and Dietetics

American Academy of Pediatrics
American Heart Association

American Academy of Pediatric Dentists

Recommendations 
for ages 6-18 coming

Presenter Notes
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Reference:Consensus Statement, Healthy Beverage Consumption in Early Childhood.  2019.  Healthy Eating Research. https://healthydrinkshealthykids.org/app/uploads/2019/09/HER-HealthyBeverage-ConsensusStatement.pdf 



Understanding 
utility water 
quality

• Know your local utility

• Teach how to read the 
Consumer Confidence Report

• Resources by EPA, CDC, 
Community Water Center

Graphic:  Screenshot from National 
Sanitation Foundation (NSF)
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Resources are collected at National Drinking Water Alliance, Safety  https://www.drinkingwateralliance.org/safety EPA.  Understanding Your Water Quality Report.  1-pager.  At, https://www.epa.gov/sites/default/files/2018-02/documents/epa-ogwdw-ccr-infographic-v5_508.pdf CDC. How to Read Drinking Water Quality Reports.  https://www.cdc.gov/drinking-water/about/how-to-read-drinking-water-quality-reports.html?CDC_AAref_Val=https://www.cdc.gov/healthywater/drinking/public/understanding_ccr.html EPA webpage to locate your CCR.  At, https://ordspub.epa.gov/ords/safewater/f?p=136:102:::::: NSF. Consumer Confidence Reports.  At, https://www.nsf.org/consumer-resources/articles/consumer-confidence-reports 



Basic water safety tips to reduce lead risk
• Check age of your house and its plumbing, and presence of a lead 

service line
• Only use water from the cold tap for drinking and cooking
• For taps with aerators, clean the aerators using best practices
• Fresher water is safer water

• Flush all drinking and cooking water taps briefly (30 seconds to 2 minutes) when 
they have not been used for 6 hours – overnight

Laws governing lead in plumbing:

EPA Lead & Copper Rule
CA AB 100 (2021)

NSF/ANSI/CAN 61: Q ≤ 1

Presenter Notes
Presentation Notes
Reference:EPA. 2024. Basic Information About Lead in Drinking Water.  At, https://www.epa.gov/ground-water-and-drinking-water/basic-information-about-lead-drinking-water#reducehome Horsley Witten Group. Lead in Drinking Water:  What to Know if you Are a Homeowner.  At, https://www.edf.org/sites/default/files/homeowner_english_508c.pdf Contra Costa County. Water Quality Tips: Reduce lead exposure.  At, https://www.ccwater.com/DocumentCenter/View/2422/Water-Quality-Tips-Reduce-Lead-Exposure?bidId= Image:  Plumbing Manufacturers International



Do you need filtered water?
• Determine water quality

• CCR + lead test
• Taste 

• Reasons to filter
• Potability (safety:  lead, other contaminants) 

• NSF 53:  “Health Effects”
• Palatability (odor, taste, color) 

• NSF 42:  “Aesthetic Effects”

• Cons of filtration
• Cost
• Timely replacement
• Responsible disposal

Always use NSF-certified filters

Presenter Notes
Presentation Notes
Blog post on disposal: https://www.onithome.com/blog/water/fact-or-fiction-do-you-recycle-water-filters/ 



Enabling drinking water

• Understand the issues accurately

• Provide common sense solutions

• Be an informed voice

• Advocate for quality drinking water

“Here are ways to 
minimize lead 

exposure.”

“I will call my 
representative.”

“Studies show a SSB 
tax is an effective 
fiscal strategy to 
improve health.”

“Most tap water in 
CA is safe and meets 

high standards.”

“Here are reasons 
to reduce your SSB 

intake.”

“Read your
CCR.”



Lead in Drinking Water:  Next steps

Work towards consensus on a health-based AL for lead 
But meanwhile, analyze samples to non-detect level

Understand tradeoffs of a stricter Action Level for lead 

Competing needs, relative risk, ability to accomplish remediation

Need standardized, clear protocols for sampling … at which taps?
Should testing be mandatory?  Where?  What exceptions?

Require universal implementation of a national school drinking water lead test database 
Continued funding for testing and remediation is needed

HR 1729 - Water Affordability, Transparency, Equity and Reliability (WATER) Act of 2023-24*

HR 1729 California co-sponsors include Khanna, Huffman, Panetta, Vargas, 
Gomez, Matsui, Lee, Barragan, Jacobs, Mullin, Schiff, DeSaulnier, Lieu, 
Carbajal, Chu, Waters, Porter, Ruiz, Takano, Garcia

Action Level

Testing

Federal steps

Presenter Notes
Presentation Notes
HR 1729 CA co-sponsors include Khanna, Huffman, Panetta, Vargas, Gomez, Matsui, Lee, Barragan, Jacobs, mullin, Schiff, DeSaulnier, Lieu, Carbajal, Chu, Waters, Porter, Ruiz, Takano, Garcia



Current drinking water advocacy:  
Put water on MyPlate

Learn more at https://www.drinkingwateralliance.org/putwateronmyplate 

Presenter Notes
Presentation Notes
Resource:Learn more at https://www.drinkingwateralliance.org/putwateronmyplate

https://www.drinkingwateralliance.org/putwateronmyplate


Christina Hecht
ceahecht@ucanr.edu

Thank you

Poster:  L.A. County Department of Public Health



Q & A QUESTIONS FOR YOU:

How to message health risks of elevated 
lead in water?
 How to handle the “grey areas” 

around lower ppbs?

Where should the Action Level be set?

What do you hear from your community?

What other information would be helpful?  
In what form?



Additional information



Recent UC research

Tap water paired with refillable 
stainless steel water bottles, 
as compared with the average of all 
other beverages sold on a campus, 
reduced 
• climate impact by 95%
• fresh water use by 98%
• plastic pollution by 99%

        – UC Santa Barbara campus lifecycle analysis
Meisterling et al., 2022

There is a significant difference in 
microplastic concentrations 
between tap and bottled water. 

        – Preliminary results
Nemati et al., unpublishedSB 1147 (proposed) – 

Microplastic Monitoring in 
Drinking and Bottled Water
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Assesses drinking water system
• Quality
• Accessibility
• Affordability

And,
• Utility capacity measures

CA SAFER Program
(Safe and Affordable Funding for Equity and Resilience)

Presenter Notes
Presentation Notes
Website at https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/saferdashboard.html 
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