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How Is tritium produced?

In nature, tritium is
produced when cosmic
particles hit the particles In
Earth’'s atmosphere

Trittum is also produced in
small quantities In
accelerator operations.
When a particle hits another
particle, it can create
processes similar to those in

Earth’s atmosphere.
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What is tritium?

« Weakly radioactive form of hydrogen
* Has a half life of 12.3 years.

« Becomes part of water molecules like normal
hydrogen

« Cannot penetrate skin.

* Does not accumulate in body when ingested.

« But: drinking water with high levels of tritium
poses cancer risk.
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Looking for tritium at Fermilab

* Fermilab has had a monitoring program
for about 35 years.

* In 2005, the program found for the first
time tritium in surface water on site.

* Levels are well below regulatory limits
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Surface water at Fermilab

N
Kress

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.
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What are low/high levels of tritium?

Surface water limit for DOE:
1900 pCi/ml
(picocuries per milliliter)

Federal drinking water limit:
20 pCi/ml

Our routine testing of surface
water at Fermilab revealed low
tritium levels in Nov. 2005:

3-4 pCi/ml

Standard detection limit:
1 pCi/ml
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Indian Creek in Dec. 2005

In connection with
our findings on site,
we also detected
small amounts of
tritium in surface
water leaving the
Fermilab site in
Indian Creek:

3-4 pCi/ml

found at site
boundary.

LB » ~Indian Creek runs
i into a pond in the
Savannah
subdivision.
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Indian Creek during summer

Indian Creek starts
on the Fermilab site.

During dry months,
very little water
flows off Fermilab
site through Indian
Creek.
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Where Is the tritium coming from?
Why did it show up in 20057

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.

Prior to this, Fermilab had
never detected tritium in
surface water.
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Actions taken
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In Dec. 2005:
We informed regulators.

We informed our neighbors
and employees.

Simultaneously, we told the
Community Task Force and
got their advice.

We had an article in Fermilab
Today and created a public
website.

Since then:

We’ve taken many steps to
reduce the amount of tritium
that can get into water on site.
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10 December 2005

In the News L ocal

From The Beacon News, newspapers
December 10, 2005: reported on it.

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.
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Extending our monitoring

With regulators,

we identified “outfall”
points on the
Fermilab site that we
regularly test and we
report those results.

We also do

additional

NEENEINERICE:L

the site boundary for

.A s /4 our neighbors and

o f"@ " um, . ~Coogg post the results on
B ' the Web.
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Low-level discharges
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Low-level tritium discharges

i are always possible.

Level of discharges depend on
accelerator operations, water
levels in ponds and creeks,
circulation of cooling water.

Rainfall and snowfall affect the

water levels in the ponds and
creeks.
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L atest results for Indian Creek
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Indian Creek at the Prairie Path
2005-2012

Date Sample Collected

Limit of
Detection
(1 pCiiml)

Our steps to reduce tritium
levels that enter surface water
have been effective. Lower
levels in ponds on site despite
more beam.

We have seen again low-level
discharges at the site
boundary (1-2 pCi/ml).

Levels are in compliance with
our permit and well below
DOE limit (1900 pCi/ml).
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More beam, not more tritium

Kidney Pond

2005 - 2012 Despite the doubling
of the NuMI/MINOS
beam intensity, we
manage to keep the
amount of tritium that
enters the Fermilab
pond system at
Kidney Pond for
most of the time
below the 2005
levels.
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Operating at higher intensity

Integrated Protons on Target for 1 Week Ending at End of Thursdays
Starting October 2005
2005-2010
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Since 2005, the proton beam intensity for
NuMI/MINOS has approximately doubled.
We expect to almost double it again by 2013/14.
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The good news
« We are well below the DOE limit of 1900 pCi/ml.

e Qur permit, issued by the lllinois Environmental
Protection Agency, is up to date and includes the
monitoring of tritium discharges.

 We have come to understand tritium source, water,
releases, permits much better.

« We want to do better than just satisfy regulatory
limits. We strive to keep the tritium discharges as low
as reasonably achievable, keep the public fully
informed, and engage the public in the establishment
of goals and formulation of plans.
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But...

* We continue to increase the intensity of the proton
beams and hence the amount of tritium produced.

« We know there is potential for more frequent, low-level
discharges of tritium in the future. We make ongoing
efforts to keep these discharges small.

 We plan to build new beams and accelerators that will
also produce low levels of tritium.

 We must communicate a long-term tritium message.
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A bad example to keep In mind

iy ) ¢
Fower Plants Arvtend the Workd

Braidwood Nuclear Power Plant, lllinois
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Leaks...and lack of trust (Dec 2005)
eraldNews
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ground pipe and installed more
monitoring wells.

On Monday, a monitoring
well showed tritium at levels 34
times higher than the federal
limit, according to a NRC docu-
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Inquiry in [llinois
to follow leaks,
alarm at LaSalle

By Hal Dardick
Tribune staff reporter

After ordering an investiga-
tion of a rare emergency Mon-
day at Exelon’s LaSalle County
nuclear plant, federal regula-
tors said they would inspect all
linois nuclear power plants be-
cause of the company’s recent
disclosures about radioactive
leaks.

‘The Nuclear Regulatory Com-
mission action came just hours
after Exelon Nuclear declared
the first “site-area emergency”
in the nation since 1991 at La-
Salle County Generating Sta-
tion, about 75 miles southwest of
Chicago.

State and federal regulators
said no radioactivity was re-
leased during the emergency.
And thereactor, one of twoat the
site, remained stable, they said.

“All the indications are that it
was an instrumentation prob.
lem” that did not threaten pub-
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IN BUSINESS
m CUB backs plan to freeze
state electric rates. PAGE 2

lic health, said David Loch-
‘baum, director of nuclear safety
for the Union of Concerned Sci-
entists, which advocates safety
in the nuclear industry.

U.S. Rep. Jerry Weller (R-TlL.)
requested NRC inspections last
Wednesday, the day Exelon Nu-
clear announced radioactive
tritium had leaked at Dresden
Generating Station in Grundy
County and Byron Nuclear Gen-
erating Station, about 25 miles
southwest of Rockford.

Earlier, Exelon had disclosed
four tritium spills at Braidwood
Generating Station in far south-
west Will County between 1996
and 2003. As a result, tritium
was found in groundwater out-
side the plant at levels that ex-
ceed U.S. Environmental Pro-
tection Agency standards.

Braidwood, Dresden and La-
Salle all are in Weller’s district.

“All being in the news at the
same time . .. all within a mat-

PLEASE SEE NUCLEAR, BACK PAGE

Exelon kept leaks
quiet, files show

By Hal Dardick

Tribune staff reporter

Exelon officials took several
steps that for years kept the
public in the dark about radio-
active tritium spills at a Will
County nuclear power plant
and the groundwater contam-
ination the spills caused, pub-
lic records obtained by the
Tribune show.

Recent company disclo-

sures about four tritium spills
between 199 and 2003 at
Braidwood Generating Sta-
tion came only after the Illi-
nois Environmental Protec-
tion Agency pressured Exelon
Nuclear to test for contamina-
tion, following prodding from
the plant’s neighbors.

The disclosures of spills
triggered lawsuits last week
by the Will County state’s at-
torney, the Illinois attorney

general and neighbors of the
plant accusing the company of
not being forthcoming.

The public documents show
Exelon Nuclear officials in
2001 and 2002 opposed public
discussion of tritium and the
release of documents about
tritium spills. They also op-
posed legislation to mandate
groundwater monitoring at

PLEASE SEE EXELON, PAGE 3

Tribune photo by Zbigniew Bzdak

‘We drank the water. We bathed in the water.
We swam in the water. They never told us.’

—Bob Keca, with his wife, Linda, who live near a Will County nuclear power
plant, in an area where elevated tritium levels were found in groundwater

2% Fermilab



What’s next for Fermilab?

« We continue to increase the beam intensity. In May, we will shut
down the beam for about 12 months to nearly double its intensity.

« We will start up the more intense beam and the new NOVA
neutrino experiment in 2013. The environmental assessment of
the project in 2008 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 low levels of tritium as well.

 We hope to build Project X, which would also increase proton
intensity and create more tritium.

 We need to get the tritium issue right to be allowed to do future
projects.
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Keep public informed
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Featured

Innovation at Fermilab: Liguid Argon Test Facilif

Fermilab scientists and personne! gathered on Jan. 23 to
break ground for the new Liquid Argon Test Faciity. From
Jeft: Fermilab Deputy Director Young-Kee Kim; Gina
Rameika, PPD; Kevin Bomstad and Jason Whittaker,
Whittaker Construction and Excavation; Dixon Bogert,
Fermilab; Mike Weis, DOE; Fermilab Director Pier Oddor
Erik Gottschalk, PPD. Photo: Reidar Hahn
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We regularly post our
tritium measurements on
the Fermilab website; a
link is on the Fermilab
home page.

We inform you, the CAB.

We consider contacting
nearby homeowners.

What else should we do?
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Questions for the CAB

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.)

« Which stakeholders should we keep informed? Can you
help us communicate with stakeholders?

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

* Are we considered a good steward of the Fermilab site?
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