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Got water? 

Robert Plunkett



Fermilab has plenty

Robert Plunkett3

The Fermilab site 

has numerous 

ponds and is the 

origin of Indian 

Creek and Ferry 

Creek.

Fermilab uses 

water to cool 

accelerators and 

other equipment.



4

Fermilab, before Nov. 2005

Tritium is 

produced

as part of 

accelerator

operations. 

It had 

never been 

detected 

in Fermilab

surface 

water before 

Nov. 2005.

Robert Plunkett
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Nov. 2005: Tritium detected

Our routine testing of surface 

water at Fermilab revealed 

low levels of tritium:

3-4 picocuries per milliliter 

Surface water limit: 

2000 pCi/ml

Drinking water limit: 

20 pCi/ml

Detection limit:

1 pCi/ml

Robert Plunkett
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Indian Creek in Dec. 2005

At the same time, 

we also detected 

small amounts of 

tritium in surface 

water leaving the 

Fermilab site:

3-4 picocuries/ml

found at site 

boundary in Indian 

Creek. The creek 

runs into a pond in 

the Savannah 

subdivision.

Robert Plunkett
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Indian Creek during summer

Creek starts on 

Fermilab site.

During dry months, 

very little water 

flows off Fermilab 

site through Indian 

Creek.

Robert Plunkett
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What is tritium?

• Weakly radioactive isotope of hydrogen with 

12.3 year half life.

• Cannot penetrate skin. 

• Does not “accumulate” in body when ingested.

• Prolonged exposure by drinking tritiated water 

over many years poses cancer risk.

Robert Plunkett
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Where is it coming from?

When high-energy protons 

hit other particles or matter, 

they can produce tritium.

In March 2005, Fermilab 

started operating a new 

proton beam line to create 

neutrinos for the MINOS 

experiment. It is the main 

source of tritium at 

Fermilab.

Robert Plunkett
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The NuMI/MINOS Tunnel

Robert Plunkett

Cross section of the beam line for the 

MINOS experiment
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From underground to surface

Robert Plunkett

2.) Water entering the 

tunnels absorbs tritium and 

flows to sump pump.

3.) Water 

is being 

pumped to 

the surface.

4.) Water is used in Fermilab 

cooling water system, then 

goes into ponds on site. 

1.) Proton beam hits 

graphite target and 

produces other 

particles, incl. tritium.
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The Task Force helps…

• Task: How should Fermilab interact with the community 
when issues arise that affect us both?

• Began March 2004

• Reported December 2004

• Gathered for a “tritium meeting” in December 2005

Robert Plunkett
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Community Task Force

Questions for the Task Force posed in 2004:

How should Fermilab interact with the community, 

based on the type of issue being addressed?

How should Fermilab keep the community informed 

about these types of issues?

Realization: Decisions made with public participation 

will be better decisions not just for the community but 

for Fermilab and for particle physics. Public participation 

is key to Fermilab’s future.

Robert Plunkett
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Actions taken in Dec. 2005

Indian 

Creek

Ferry 

Creek

Kress 

Creek We checked our 

measurements.

We identified the source of 

the tritium.

We informed regulators.

We informed our neighbors 

and employees.

Simultaneously, we told the 

Community Task Force 

and got their advice.

Robert Plunkett
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Through the snow…

• On Thursday, Dec. 8, 

2005, eight Fermilab 

employees trudge through 

the snow to deliver letters 

to each house in Savannah 

subdivision.

• Thursday, not Friday, so 

that neighbors can contact 

us with questions before 

the weekend.

Robert Plunkett
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Next day’s email (Dec. 9, 2005) 

Subject: Tritium

Hi. My name is Nanette Casto. I live in the neighboring 

Savannah subdivision. I received a letter today from 

Fermilab explaining about the tritium. I want to thank you 

folks at Fermilab for being so forthright, open and 

responsible in the handling of this matter. If everyone 

showed responsibility to their fellow man as you folks have, 

and businesses showed more interest in the well-being of 

their neighbor and environment rather than the almighty 

dollar, the world would be a better place. Thanks again.

Robert Plunkett
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Director’s Corner, Dec. 9

Director’s message in 

Fermilab Today 

to inform employees,

media, public.

We form a Water 

Task Force to find ways 

to reduce the levels of 

tritium in the Fermilab 

ponds.

Robert Plunkett
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From the Director’s message

…

Although we are addressing the problem, and although the 

tritium levels in Indian Creek were very small, we want 

Fermilab's operations to be completely transparent to you, our 

employees; to our community; our sponsors; and our 

government representatives. That is why we delivered 300 

letters to our neighbors in the snow yesterday afternoon, and 

why the Director's Corner is coming to you a few days early 

this week. 

We have created a Website where you can read our letter to 

the neighbors and find more information: 

http://www.fnal.gov/pub/about/community/IndianCreek.html

Pier Oddone

Robert Plunkett
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10 December 2005

From The Beacon News,

December 10, 2005: 

Fermilab: No cause for 

alarm. Small amounts of 

tritium found in Indian Creek

BATAVIA — Staff members from Fermilab 

trudged through the falling snow Thursday, 

delivering letters to every home in the 

Savannah subdivision on Aurora's northeast 

side, alerting residents to the presence of 

radioactive materials in Indian Creek. 

But don't be alarmed, officials say. There's 

really nothing to worry about. 

Robert Plunkett
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Tritium link on home page

Robert Plunkett

Fermilab 

home page 

in 2006:

link to 

tritium 

information
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Results posted on Web site

Robert Plunkett

Our steps to reduce 

tritium in surface water 

are effective. Since 

March 2006, we have 

not detected tritium in 

Indian Creek. But we 

know that discharges 

could happen again.
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Notice of Violation

Robert Plunkett

The Illinois 

Environmental

Protection Agency 

regulates and approves

the types and amounts 

of discharges an 

organization can make.

In March 2006, IEPA 

notifies Fermilab that 

it needs to request a  

discharge permit that 

includes tritium.
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The good news

• Positive response from neighbors, press, DOE 

• Mostly positive response from employees, but some 

initially question the decision to go public

• We have come to understand tritium source, water, 

releases, permits much better.

• Our permit, issued by the Illinois Environmental 

Protection Agency, now is up to date and includes 

the monitoring of tritium discharges. 

Robert Plunkett
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But…

• We know that we are going to be dealing with tritium 

long term. 

• We continue to increase the intensity of the proton 

beams and hence the amount of tritium produced. 

• We know there is potential for occasional discharges 

of tritium in the future. We make ongoing efforts to 

keep these discharges small.

• We must continue to communicate a long-term tritium 

message. 

Robert Plunkett
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Fortunately…

• Tritium is a conversation opener. It gets people’s 

attention.

• Long-term continuing conversation with the 

community is necessary anyway.

• So far, response is positive.

• It’s the conversation itself that seems to count. 

• It has helped us to build trust and accountability.

Robert Plunkett
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Lack of communication: Exelon

Braidwood Nuclear Power Plant, Illinois

Robert Plunkett
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Leaks…and lack of trust

Robert Plunkett
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Consequences of Exelon’s approach

• “Exelon’s incompetence in dealing with its 

tritium leak problems…is matched only 

by its reticence to inform the public and local 

officials of the leaks for eight years…” 
» Chicago Sun Times letter to editor

• Lawsuits, investigations, big fines, antinukes, 

public outrage…..

• Fortunately, Exelon’s problems in 2005 did not 

distort the reporting on tritium discharges at 

Fermilab that fall. 

Robert Plunkett
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What’s next for Fermilab?

Robert Plunkett

• We received approval for and started construction of the NOvA

neutrino experiment. We are increasing proton beam intensity 

and are starting up the experiment in 2013. The environmental 

assessment led to “finding of no significant impact.”

• We propose to build a new proton/neutrino beam line for the 

Long-Baseline Neutrino Experiment (LBNE), which would 

produce tritium

• We hope to build Project X, which would further increase proton 

intensity and create more tritium 

• We need to get the tritium issue right to be allowed to do future 

projects.



Extensive monitoring

Robert Plunkett30

With regulators, 

we identified 

“outfall” points 

on the Fermilab 

site that we 

regularly test.

We also do 

additional 

measurements 

at the site 

boundary.



Discharges remain possible

Robert Plunkett31

At Indian Creek spillway 

(weir in photo), close to 

Wilson Hall:

June 2010:

2.2 pCi/ml

July 2010:

4.3 pCi/ml

But we have not

detected tritium at site 

boundary since 2006.



Results for Indian Creek

Robert Plunkett32

Monitoring at the 

site boundary: 

we have not 

detected tritium 

since 2006. 

Detectable 

discharges could 

happen again, in 

compliance with 

our permit. 



Operating at higher intensity

Robert Plunkett33

Since 2005, the proton beam intensity for 

NuMI/MINOS approximately doubled. 
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More beam, not more tritium

Robert Plunkett34

Despite the doubling 

of the beam 

intensity, we 

managed to keep 

the amount of tritium 

entering the 

Fermilab pond 

system for most of 

the time below the 

2005 levels.

Valuable lessons for 

LBNE!



Keep public informed

Robert Plunkett35

We regularly post the 

results of our tritium 

measurements at the 

site boundary on the 

Fermilab Web site.

A link is on the 

Fermilab home page.

What else should we 

do?
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Fermilab’s future

• Fermilab hopes to construct 

new accelerators and 

experiments for research at 

the Intensity Frontier.

• Openness, honesty and 

transparency (about tritium, 

about everything) are key to 

that future.

Robert Plunkett
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Lessons learned.

• Communication with full transparency helps everyone 
and builds trust.

• Get help from experts. You don’t have to do it 
by yourself.

• It’s not as bad as you think.

• Question every experiment!!!! (more than once)

• It’s good to have a community group behind you 
when you need them.

Robert Plunkett
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More lessons…

Fermilab Director

Pier Oddone

Support for open communication

must come from the top.

You can’t pick and choose the 

issues: open or not open, those 

are the options.

Openness is a culture, not an 

isolated event.

There may (will) be problems 

along the way, but ultimately 

openness means nothing to fear.

Robert Plunkett
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How the CAB can help

Robert Plunkett

Members of the Community Advisory Board are one 

of Fermilab’s connections to the community.

• How should we keep the community informed and 
maintain a dialogue? (A lot of time has passed since the 
newspaper articles in 2005.)

• What recommendations do you have, in particular 
regarding the proposed LBNE, Project X?

• Does the community consider Fermilab a good steward of 
our site? Which stakeholders should we keep informed? 
Can you help us communicate with stakeholders?  


