Quad Cities Tritium

Late in 2007, Quad began investigating slightly elevated tritium levels in wells associated withj
its Groundwater Protection Initiative (GPI). At the time of the initial GPI sampling, the licensee
believed that the tritium levels were associated with historical leaks and spills that had residual
tritium contamination. However, after additional wells were placed, the licensee clearly
identified that tritium was entering the groundwater via an ongoing leak associated with the
condensate storage tank (CST) or underground piping. Wells placed near that area yielded
results in the millions of picocuries per liter (pCi/f). The licensee’s samples have not identified
any other isotopes (i.e., gamma emitting radionuclides) in the groundwater. Perimeter wells

-near the site boundary have not detected any radioactivity leaving the restricted area; however,

the licensee will need to closely evaluate its well placement based on the current plume and
potentials for channeling.

Recently, the licensee began excavating soil near the Reactor Building, where it suspected the
leakage. The radiation protection (RP) staff was surveying the area, as the soil was removed
(intermittent surveys based on excavation). The licensee was using a vehicle with a suction
device and multiple filtration systems to capture the soil and sediment (see example picture
below). . '

The licensee had three persohs working the‘excavation. Two visitor-badged individuals (no

- TLD/ED) were using shovels to loosen the soil, and one badged (w/TLD) was manipulating the

arm that has the suction.end. All should be considered radiation workers, and the individuals
were frained qualified during the most recent outage. The two were badged as visitors for
security purposes only. The area was not a designated RCA or RMA, so no formal RP controls
were in place. Essentially, the RP staff performed routine surveys as the excavation occurred
and instructed the workers to stop work if they identified water or anything abnormal. The



individuals were instructed to walk through the building to the RCA entrance and monitor
through the PCMs at the end of the day.

On about May 27, the workers encountered water and debris near the line and stopped work

- (about 10 feet of depth). When they monitored via the PCMs, the licensee identified .
contamination on the workers’ clothing. No contamination was on the skin. The levels were in
the 10K ballpark. The licensee will be sending the TLD out for processing and has also
collected a bioassay from the individual, who is suspected to be the maximally exposed. The
other two workers were rotating in-and-out of the area with their shovels, while the individual
with the TLD was constantly working with the suction end of the truck. Very preliminarily, the
licensee has estimated the maximum, effective dose field to be about 40 mrem/hr, with a
bounding exposure time of about 45 - 60 minutes. Consequently, the upper bound would be
about 40 mrem. The licensee will contact Wayne Slawinski and/or Steve Orth with the TLD
results later in the week.

The RP department surveyed the excavation area and identified very elevated levels of
radiation, well beyond that seen anywhere else in the industry. The most recent survey
documents external levels of up to 170 millirem per hour (mrem/hr) at contact and 140 mrem/hr
at 30 cm. The RP staff is controlling and posting the area as a high radiation area. The area is
tented off with plastic covering. The licensee is also posting the truck as a radiation area and
will be bringing it into the building for evaluation and potential decontamination. The licensee
performed surveys at the exhaust of the truck and verified that no contamination was present,
validating that the filtration system was effectively containing the material.

Soil in the area has very significant dose rates (see survey). Most of the radiation is from a very
small area of soil, but the licensee has to determine the full characteristics (including depth). A
bucket of soil has dose rates of up to 70 mrem/hr on contact. The gamma spectroscopy results
indicate very high levels of cobalt-60 (2.7E-3 micocuries per gram) and cesium-137 (1.3E-2
microcuries per gram). The licensee estimates that the leak must have been active for a
number of years to accumulate that level of contamination, based on source term in the tank
and the decay of the nuclides. The licensee has not had significant levels of those nuclides in
the tank for at least 10 years. The licensee indicated that the material consists of very, very fine
silt that appears to have provided very effective filtration of the leakage.

The licensee plans to continue work in the area under very rigorous RP controls. The tented
area will have access from the Reactor Building airlock. The workers will be donning protective
clothing and full dosimetry/RWP controls. The licensee plans to have air sampling within the
tented area and outside to monitor for any potential airborne release (to workers or
environment). Based on the weather, the work will begin in the next few days.:

The licensee will be evaluating the cause of the line leakage and the extent of the condition.
Very preliminary thoughts are that debris was left in the area while the High Radiation Sampling
System building was installed post-TMI. The debris rubbed against the stainless steel plpmg
from vibrations from the Turbine Building and mechanically damaged the pipin
will be investigating further, and theylélamtsu”p—oFt“T‘‘aTnertf—tm-:'—chtyvvrrrg/cIge?;.l
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