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“Water, Water, everywhere, 
Nor any drop to drink.”

- Samuel Taylor Coleridge

“The Rime of the Ancient Mariner”
“albatross hanging around your neck”



Sacramento State shuts off water fountains, sinks 
after high lead levels found
BY DIANA LAMBERT AND NASHELLY CHAVEZ

January 25, 2017 10:39 AM

Updated January 26, 2017 07:57 AM

Students at Sacramento State returned to school after winter break this week to find drinking 
fountains, bottle-filling stations and sinks in six classroom buildings and two dormitories shut down 
after elevated lead levels were discovered in the water.

The high lead levels were found by students and professors working on a research project during 
their tests of 449 sinks and fountains on the campus over a three-day period earlier this month. The 
testing revealed 27 water sources had lead levels above the U.S. Environmental Protection Agency’s 
allowable limit of 15 parts per billion, according to California State University, Sacramento, officials.








Sacramento State is fixing 43 drinking 
fountains and water sources with high lead
BY DIANA LAMBERT

dlambert@sacbee.com

May 08, 2017 06:30 PM
Updated May 08, 2017 03:59 PM

Sacramento State consultants have identified 43 water fountains, bottle filling stations and sinks that must be 
repaired or replaced due to high lead levels, according to new reports released Monday.

The university initially shut down 85 sinks and fountains with lead levels above 5 parts per billion on Jan. 13. 
That came after students and professors found high lead levels when they tested 449 sinks and fountains over 
three days in January as part of a research project.



Pause 

While CSUS conducts testing for lead 
(EPA protocol)

on all drinking water sources 
during the spring and summer 2017



LEAD HISTORY - ancient 

3000 BC – lead mines in Spain and Greece

Romans used lead widely

Lead in Latin is PLUMBUM - Pb

Roman use included water pipes 
And a wine additive - sweetener

Descriptions of Lead poisoning : 2000 BC

Descriptions for limiting lead exposure first recorded: 1500’s



LEAD HISTORY – Gasoline 1 

Tetraethyl lead (TEL) discovered in 1854, and was found in 
1921 to reduce engine knock

The addition of lead to gasoline is one of the greatest 
public 
health failures of the 20th century – but it enabled the auto 
to become the dominant technology. 

Du Pont, General Motors and Standard Oil formed a joint 
company, Ethyl Corporation, 

In 1924 five workers died from lead poisoning at the Ethyl 
facility in New Jersey



LEAD HISTORY – gasoline 2

In 1925 sales of TEL were suspended 

Public safety was not considered, only worker safety, and “safety” only as it 
related to fatalities.

By 1936, 90% of the gasoline sold in the U.S. contained lead

By 1950 over 100,000 tons of lead were used in gasoline in the US, and by 1970 
it was over 270,000 tons, with 720 billion gallons of leaded fuel produced 
worldwide.



Thomas Midgley, Jr. (May 18, 1889 -
November 2, 1944), was the American 
chemist who developed tetra-ethyl lead 
(TEL) as an additive to gasoline.

Midgley himself eventually suffered 
from lead poisoning 

Midgley also later invented Freon, the 
air conditioning refrigerant. 

According to some environmental 
researchers, Midgley perhaps, “had 
more negative impact on the 
environment than any other single 
organism in Earth's history."

LEAD HISTORY sidebar 



LEAD HISTORY - Regulatory 1

1924: After 5 workers at a New Jersey plant died, sale of leaded 
gasoline was stopped but reversed in 1928.

1930s: The oil, gas, chemical and auto industries claimed there was no 
proof of causation of harm – outside of the workers who are 
occupationally exposed and who could be protected with gloves, etc. …

the idea of the harm passing through the engine and out the exhaust 
pipe into the environment was not considered an issue.



LEAD HISTORY - Regulatory 2
1965: Ice core samples from Greenland found higher levels of lead existed in 
recent samples than older ice, refuting the “no harm through the tailpipe” concept

1970: EPA created December 2 and the Clean Air Act was signed December 31st

Clean Air Act tasks EPA to lower emissions of lead, hydrocarbons, carbon 
monoxide, and nitrogen oxides by 90 percent in only a few years.  Catalytic 
converters could be used to do this but only if unleaded gasoline is used.  

1971: Lead-Based Paint Poisoning Prevention Act.  Restricted lead content in paint 
used in housing built with federal dollars.  Funding to limit lead in consumer paint. 

1975: Market for unleaded gasoline begins, but leaded gasoline is still available

1976: Consumer Product Safety Commission was created; banned leaded paint 



LEAD HISTORY - Regulatory 3

1985: The EPA proposes a total ban on leaded gasoline by 1988 ( ten years after 
unleaded gas was first sold for cars with catalytic converters).

1986: Congress bans use of solder over 0.2% lead and limits lead in plumbing 
materials to 8.0% following California’s similar law in 1985.

1990: In amendments to the Clean Air Act, leaded gasoline banned with five year 
phase out. 

1995: Lead ban in gasoline in US complete

2000: EU bans lead in gasoline

2008:  CPSIA, the Consumer Product Safety Improvement Act, updates consumer 
safety laws, including lowering limits of lead content in toys, objects, and paint.



LEAD HISTORY - Regulatory - WATER

1974: Safe Drinking Water Act with Non-enforceable Health GOALS called 
Maximum Contaminant Level Goals.  MCLG for Lead is zero.

EPA does not set a Maximum Contaminant Level (MCL) for Lead.  
Only MCLs are enforceable

EPA establishes a “Treatment Rule” for Lead, which is an “enforceable 
procedure to control a contaminant”  



LEAD HISTORY - Regulatory - WATER

The Treatment Rule for Lead is an “Action Level” of 15 ppb

EPA promulgated the Lead and Copper Rule in 1991 and revised the 
regulation  in 2000 and 2007.  The 15 ppb action level remains the same,

States may set more stringent drinking water regulations than EPA. 



AB 746
Signed 10/13/2017

Public health: potable water systems: 
lead testing: school sites.

Action level is 15 ppb

“Local educational agency” means a school district, county office of education, 
or charter school located in a public facility. 

“Potable water system” means water fountains and faucets used for drinking or 
preparing food.

“If lead levels exceed 15 parts per billion, the local educational agency shall take 
immediate steps to make inoperable and shut down from use all fountains and 
faucets where the excess lead levels may exist…”



RISK = HAZARD x EXPOSURE 

“YOUR PERSONAL RISK IS EFFECTED BY 
A VARIETY OF FACTORS.”



Lead Exposure Biology

Exposure  to lead occurs through ingestion or inhalation. 

Inorganic lead has minimal skin absorption

Inhalation of inorganic lead is from fumes (heated lead vapor) or dust.  

Tetraethyl lead (organic lead) passes through the skin



Lead Exposure Biology
Children are more sensitive to lead 

Both children and pregnant women absorb more lead because their bodies 
have a greater demand for calcium and iron. 

Lead substitutes for calcium and is thus readily absorbed, particularly if a diet 
is low in calcium and iron.

Lead half-life of about 25 days in blood, about 40 days in muscle, about 20 
years in bone. 

Lead readily crosses the placenta, potentially exposing the developing fetus 
and fetal nervous system to lead. 

Lead accumulates over a lifetime, particularly in bone and teeth which contain 
approximately 95% of the total lead in the body. 



Lead - Environmental Factors
Lead is still commonly used: 
Painting, soldering, stained glass, jewelry, pottery, ammunition, or fishing 
sinkers. 

• Stripping lead-based paint 

• Lead-glazed pottery

• Stabilizer for PVC plastics 

When discussing lead exposure and lead risk, there are many potential sources 
of lead exposure in addition to drinking water on campus: 

“YOUR PERSONAL RISK IS EFFECTED BY A VARIETY OF FACTORS.”

• Cosmetics such as lipstick

• Lead-based paint on children's toys. 

• Candy and candy wrappers 



Lead Exposure Food, Soil

Lead may be found in food grown in soil that is high in lead, 

airborne lead contaminates crops

Food animals eat lead in their diet

Lead in soil comes from standard environmental sources - lead paint, 
lead-containing gasoline, used engine oil, tire weights, pesticides, 
landfills, foundries or smelters



LEAD Exposure - Paint

Lead paint is still a major route of exposure in children

64 million housing units in the US had lead-based paint (1990)
34 million (2000)

Sanding or torching creates lead-containing dust and fumes, it can be 
safer short term to seal the lead paint under new paint 

ART NOTE: In oil painting: yellow or white used to be made with lead 
carbonate. 



Lead Exposure - Water
Contamination of drinking water with lead occurs primarily from the use of lead 
solder joints or old fixtures, and rarely, from the use of lead pipes. 

Collected rainwater may contain lead from pumps, tanks or roof materials

In the US, 14–20% of total lead exposure is attributed to lead in drinking water

Flint water crisis: a switch to a more corrosive municipal water source elevated 
lead levels in drinking water in domestic tap water which was allowed to go on 
for months.  

The levels of lead in the Flint water were estimated to be over 130 times the EPA 
action level, meaning over 2,000 ppb. 



Lead Health Hazards 1
Lead is one of the most intensively studied hazardous agents of the twentieth 
century. 

The most common biomarker of lead exposure is the blood lead level, usually 
measured in micrograms (μg) per one tenth of a liter of blood (dL) or μg/dL. 

For example, OSHA sets 40 μg/dL as a level of concern for workers.  The OSHA 
exposure limit for lead in air (lead dust or fume) is 50 micrograms/cubic meter.

Typically, at this level workers would be removed from the environment 
responsible for the exposure and ideally some determination would be made as 
to the cause of the exposure.



Lead Health Hazards 2
The decline in acceptable childhood blood levels was a function of research and of 
improved control of lead contamination, such as the removal of lead from gasoline. 

The CDC Level of Concern of 10 μg/dL does not represent a "safe" level, only one 
where it is prudent to take action to reduce exposure to children. 

10 μg/dL is considered an action level and does not provide any margin of safety 
for a child's developing nervous system.  Remember this a blood lead level that 
accumulates after exposure, and absorption.  

Currently, there is no “safe level of lead exposure” for the developing child.

The nervous system is the most sensitive target of lead poisoning. 

Fetuses and young children are especially vulnerable to the neurological effects of 
lead because their brains and nervous systems are still developing. 



Lead Health Hazards 3
Persistent learning and developmental effects were demonstrated in children exposed to 
high levels of lead. In 1979, a study showed that even low levels of lead exposure would 
reduce the school performance of children. 

Numerous studies found similar results and long-term studies of infants and young children 
exposed to lead showed that as they became older, there was an increased likelihood that 
they would experience decreased attention span, reading and learning disabilities, and 
failure to graduate from high school.

Adult nervous system effects are also apparent following lead exposure. There is evidence 
of decreased cognitive performance in adults with blood levels greater that 25 μg/dL.

Lead exposure can produce effects is on the red blood cells which results in anemia. 
Similar to other metals, lead adversely affects kidney function, but this is now rare with 
reductions in occupational exposure. Elevated lead exposure can elevate blood pressure. 
Lead exposure is a reproductive hazard for both males and females. 



N O Stakeholders here at  CSUS have ever been tested w ith  elevated blood lead levels.



LEAD IN WATER
CAMPUS STAKEHOLDERS

Think about the history of lead in public perception.  

Lead has been a DANGER subject of contention and regulation for decades.

The students here today are the first in the US to grow up without high lead in their 
environment – unleaded gas was only fully banned 23 years ago

FLINT MICHIGAN lead crisis: over 133 times limit  ( est. 2000 ppb)

Environmental Faculty starts water research project for his students because of Flint 

Students start taking water samples without knowledge of EHS or Administration; their 
results are announced publicly

Faculty plans to publish these studies on campus water contamination



CAMPUS STAKEHOLDERS’ RESPONSE

So given this rich history of lead in the environment, well established toxicity 
lots of negative press about high exposures and speculation what that means 
stakeholders on campus…  

When Sac State returns to school in the fall semester 2017 EHS has completed 
over 1000 drinking or food prep sources on campus and remediated the 
45 fountains/ sinks  over the 15 ppb limit.  

All sources on campus are now tested and shown to be under 15 ppb.  The data 
…. and what was the stakeholder response?















Risk Management  - Risk Perception Issues
1. Get the Facts – Measure Lead in Water….everywhere*
2. Assess what the facts mean; what does the fact set say?
3. Develop an Action Plan based on Facts, not fear
4. Analyze the Action Plan ….adjust accordingly
5. Get executive approval for the Action Plan
6. Coordinate Action Plan with those who are implementing
7. Discuss the Action Plan with Stakeholders
8. Do the Action Plan, actually fix what needs fixing*
9. Continue to Get the Facts… 

*This is important, and it is also not easy…If it was easy it would already be 
fixed

• NOTE:  EPA LIMIT 15 ppb – “action level” not a “safety level”
• NOTE 2: EPA sampling methodology used exclusively
• NOTE 3: There is no regulatory REQUIREMENT



Risk Management  - Risk Perception Issues
1. Understand Stakeholder Risk Perception 
2. Do not argue perception or non-science areas : What is SAFE?
3. Do not argue with countervailing risk arguments
4. Agree with “outrage” but do not accept liability 
5. Do not hide any negative facts, or attempt to spin bad facts
6. Discuss: The concepts of Attorney Client Privilege 
7. Do not speculate, or respond to hypotheticals
8. Do not punish or attack messengers
9. Use education without condescension
10. Take command of your story:  be on Offense not Defense

NOTE: OWNING YOUR STORY REQUIRES GOOD FACTS AND OUTSTANDING 
TRANSPARENCY 



LEAD Risk response – what went right: 
3 great decisions

1. Decision to publicly accept the finding (from faculty) that lead was 
in the fountains

2. Decision to close fountains, then fix them ($$)

3. Decision to independently sample ALL water sources on campus  
($$)



LEAD Risk Response what went wrong: 
(not much, but it was important)

1. Fear of litigation slowed communication

2. Slowly releasing carefully vetted statements make it seem like 
there is something being hidden

3. Lose opportunities to be part of the media presentation





Lead in Water:  Stakeholders

1. Students
2. Faculty
3. Staff
4. Public
5. University Leadership, President, Legal team
6. Facilities 
7. Organized Labor
8. State Legislature
9. Media
10. CO
11. Other CSUs



Lead in Water: Stakeholders

- Don’t Care
- Care a little
- Care immensely*

* “CARE” = CONCERN, FEAR, OUTRAGE, UNCERTAINTY

2.0  * “CARE” = CONCERN, UNCERTAINTY, DOING THE RIGHT THING, 
FINDING BUDGET, MANAGING RISK EXPECTATIONS



Considering issue from Stakeholders
perception created opportunities

1. What do the Stakeholders want?

2. What can Sac State give the Stakeholders?

3. How well does that overlap what they want?

Water that’s “safe”

They want to trust CSUS and CSUS wants to be trusted



Stakeholders perceptions 
created opportunities

We have great data…and we want to be transparent

Posting every data point on a website – good but is that good enough?

Media who want “something to show”

Media prefer bad news and conflict - good news needs “a shiny object”

Students like tech, especially phone tech - otherwise they will ignore it

Can we combine phone tech for students with “shiny object” for media?

Our Answer:  QR code labels on fountains



What are the data?







Water Fountains/Sources on Campus









Sac State shows what it’s doing to assure safe 
drinking water on campus
BY DAVID CARACCIO

dcaraccio@sacbee.com

January 24, 2018 11:06 AM

Updated January 24, 2018 01:33 PM

Sacramento State University is allowing consumers to instantly check the water quality at campus 
drinking fountains with nothing more than the swipe of their smartphone.

The effort comes after a student research project led to the discovery of elevated lead levels in water 
from some campus fountains.

Multiple rounds of testing confirmed that all drinking water at the campus meets or exceeds federal 
and state safety standards, according to Sacramento State officials.



Sac State water quality data available through smart phone 
scan
Each fountain is equipped with a QR code sticker linking to the most recent water-quality test data.
Author: Staff
Published: 7:01 PM PST January 25, 2018

After elevated lead levels were detected in Sac State drinking fountains, the university acted, testing and correcting problems with the 
fountains.

But don’t take their word for it. Each fountain is equipped with a QR code sticker linking to the most recent water-quality test data.

“One of our professors and his students measured water on campus, and found that some of them were considered above the EPA 
limit,” said Gary Rosenblum, chief risk officer at Sac State. “We responded by taking those out of service and replacing them and 
fixing them -- and testing everything on campus -- which leads us to this point now where we know all of our water fountains are below 
the EPA limit.”

Now anyone with a smart phone can scan the QR sticker on a Sac State drinking fountain to see how it's rated.

“90 percent of our fountains are below five parts per billion, and that’s one third of the limit, so that’s a pretty high number of our 
fountains,” Rosenblum said, after demonstrating the QR code scans at a fountain in Lassen Hall.

A light on the front of the new fountains shows when it’s time to change the filter and a counter tallies how many bottles have been 
saved by refilling.

The Lassen Hall fountain bottle tally stood at 8,830 Thursday afternoon.

“We’ve saved hundreds of thousands of bottles,” Rosenblum said. “It’s part of our sustainability program.”













ALMOST THE TIME FOR QUESTIONS



LAST RISKY THOUGHTS

Some Risk Numbers

1 part per billion  = 1 second in 32 years

Powerball odds:  1 in 292,201,338

1 in 292,201,338 
vs. 

2 in 292,201,338



TIME FOR QUESTIONS
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