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NRR IHPB Weekly Status of Current Groundwater Contamination
Week of October 2, 2006

Region I

Indian Point
In August 2005, Entergy was excavating the Indian. Point Unit 2 Fuel Storage Building Loading
Bay, which is adjacent to the south wall of the spent fuel pool. On August 22, 2005 a hairline
crack with moisture was discovered along the south wall of the spent fuel pool. On September
1, 2005, contamination was first detected on a sample of the crack. A second crack was
discovered two weeks later and a temporary collection device was installed to capture leaking
liquid. Analyses of the moisture indicated that the material had the same radiological and
chemical properties as spent fuel pool water and the primary radioactive constituent was tritium.
The leak from the crack increased following the first measurable sample of 12 milliliters, which
was collected on September 12, 2005. The leakage increased to a maximum of 1-2 liters per
day and remained stable, then declined to a minimal amount by late December 2005.

On September 29, 2005, the licensee sampled water from an existing monitoring well installed
in the Unit 2 Transformer Yard. On October 5, 2005, the results from the sample indicated an
unexpected concentration of tritium in onsite groundwater. Prior to the September 2005
sample, the well was last analyzed for tritium in 2000, with none detected. As Entergy
continued its investigation into the source of the contamination, hydrological information and
sample analyses of monitoring wells led to the conclusion that some contaminated groundwater
likely will, or has migrated to the Hudson River.

On February 27, 2006, sample results from monitoring well (MW)-37 on the river side of the
Unit 2 discharge canal indicated 30,000 pCi/L, which confirmed that groundwater is flowing
under the discharge canal, bypassing the normal effluent discharge path, and flowing directlyto
the Hudson River. Entergy's bounding calculation indicated that the dose to the maximally
exposed individual would be a fraction of the annual 3 mrem/yr ALARA design objective.
Sample results from the riverfront did not indicate tritium above minimum detectable levels.

In February 2006, New York State announced that analysis of a split sample drawn by the State
in October-2005 from MW-111 (located inth-M transformer yard between the-Uhit 2 containment
building and the Unit 2 turbine building) indicated 3 pCi/L of Strontium (Sr)-90. The NRC did
not get a split sample at-that time. The State lab has a lower limit of detection (LLD) for Sr-90 of
about 2 pCi/L. On December 5, 2005, the State was aware of a lab report reporting 3 pCi/L of
Sr-90 from the sample. The State was not sure if this was above the LLD or was an anomaly.
*The State initiated a review of the results. On February 16, 2006, the State informed the NRC
of the results and the ongoing investigation. On February 21, 2006, the State informed the NRC
they had concluded it was a valid result, slightly above the LLD. Normal background levels for
Sr-90 are between 0.7 and 1.3 pCi/L and the safe drinking water standard is 8 pCi/L, however
there.are no drinking water sources in the region surrounding Indian Point, including the
Hudson River.
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On March 21, 2006, Region I received preliminary sample results for Indian Point Unit 2,
MW-37 on the Hudson River side of the circulating water discharge canal. The results
indicated between 21.8 pCi/L and 26.4 pCi/L of Sr-90 contamination at the lower depths of the
well.

On April 13, 2006, well samples from MW-42, which is located near the Unit 1 spent fuel pool
and north curtain drain, showed detectable levels of Cs-137 and high levels of tritium (261,000
pCi/L). This indicates that the north curtain drain system for Unit 1 is not capturing all the
leakage from the Unit 1 spent fuel pool.

On June 13, 2006, results of samples from MW-42 indicated concentrations of Ni-63 at 5120
pCi/L, Co-60 at 67.2 pCi/L, and Cs-137 at 53,100 pCi/L in addition to the tritium and Sr-90 that
had been previously detected. Since MW-42 is showing concentrations of Cs-137, Co-60, and
Ni-63, which are not showing up in the other monitoring wells, the licensee believes MW-42 has
penetrated or connects to the north curtain drain system, which is an in-ground french drain
system that collects leakage from the Unit 1 spent fuel pool. The licensee also pumped down
the Indian Point Unit 1 containment spray sump, pit, which had 14,,000 gallons of water and
tested positive for Sr-90. The water was processed through a demineralizer before being
discharged through the plant's routine discharge path.

On June 16, 2006, it was reported that Indian Point detected about 750 pCi/L of tritium in
MW-48. This well was expected to function as an on-site environmental monitoring program
boundary well and not to have detectable plant-related activity. The well is located near the site
boundary. Local, state, and federal stakeholders were informed.

Monitoring Well Status: Entergy is drilling 12 new wells in phase 2A. This group of wells is
designed to help characterize the Sr-90 plume on site. As of October 5, 2006, Entergy has
nearly completed all well drilling activities. Two remaining wells (MW-60 and MW-61) on
the eastern side of the plant, near the Hudson River are currently being drilled. When all
wells are completed and developed sufficiently to support sampling operations, Entergy
intends to initiate groundwater dye testing to verify and confirm flowpaths and flowrates.
It is expected that this will commence in November 2006. There are about 45 wells on-
site, including the pre-existing,-Phase I, and Phase II wells. These wells are subject to
periodic monitoring and groundwater assessment.

Two new wells drilled in phase 2A may yield important data regarding the migration of Sr-90 on
site. MW-53, located adjacent to Unit 1 on the northwest side, has a water level lower than
expected, only a few feet higher than the transformer yard well, MW-1 11, which may indicate a
flow path from the Unit 1 pool to the IP2 transformer yard. MW-55, found east of the discharge
canal revealed a fractured rock pattern, which could be a preferential flow path from the
transformer yard to the river side of the discharge canal.

Unit 2 Spent Fuel Pool Inspection: In an effort to reduce Unit 2 spent fuel pool leakage, Entergy
has conducted Indian Point Unit 2 spent fuel pool liner inspections. Accessible areas of the
pool above the fuel racks were inspected and six suspect areas coated with epoxy. The
licensee is also inspecting the walls adjacent to the fuel racks. Engineers are reviewing the
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DVDs of the inspection of the IP2 spent fuel pool liner. The inspection covers most areas of the
pool liner between the fuel racks and the stainless steel liner. The clearance between the racks
and the liner is very tight in some areas and engineers are evaluating using other techniques,
such as eddy current testing, to determine the condition of the pool liner. Unit 2 spent fuel
pool examinations did not reveal any positive indication of liner penetration. However,
recent examination of welds in the transfer canal revealed some indications that require
further assessment. Entergy'has initiated efforts to perform NDE of the affected
structure and components to determine if any degradation exists.

Water from the crack on the side of the Unit 2 spent fuel pool is essentially no longer
being observed in the collection device, and has not been since the transfer canal was
pumped down. Only about 5 mL in a 7, day period is being observed.

Unit 1 Spent Fuel Pool clean-up: Unit 1 demineralizer system is now running continuously and
has reduced the concentration of Sr-90 in the pool by about 75%. As a result, concentrations
of Sr-90 in various Unit 1 monitoring wells are indicating a reduction. MW-42, located
adjacent to the Unit I north curtain drain system previously indicated Sr-90
concentrations in excess of 100 pCi/L and results in July 2006 indicated about 15 pCi/L.

Entergy is processing an engineering work package to install a stainless steel liner in the Unit 2
Primary Auxiliary Building sump. This sump is currently unlined concrete, typically contains
high levels of radioactivity, and may be a source of groundwater contamination in the area.

The licensee plans to perform a pilot test of Recovery Well-I, located adjacent to the Unit
2 Spent Fuel Pool, to explore the effectiveness of pumping out groundwater as a
remedial effort to prevent the migration of groundwater to the Hudson River. An initial
test is planned for October 18, 2006 to monitor the impact on the immediate water table
and a test of longer duration at constant flowrate is planned for October 24-26 to
measure the effectiveness of water recovery related to tritium and to determine if Sr-90
contamination from Unit I may be transported by the effort. Extracted water from the
test will be sampled, treated, monitored, and released to the plant effluent discharge
canal, and be accounted for within the licensee's effluent control program.

Remediation: A new bore hole is being developed in the near vicinity of MW-30, in the Unit 2
Fuel Storage Building (FSB). This well is planned as an injection point for possible tracer-dye
testing, and may be used as a pump-out well for later groundwater remediation purposes.

On August 2, 2006, Indian Point Energy Center informed Region I that it was preparing to test
remediation of the tritium ground water contamination in the vicinity of the Unit 2 spent fuel
pool. Entergy intends to test its ability to pump ground water from an extraction well in an effort
to reduce tritium concentration in the vicinity of Unit 2, without causing cross-contamination
from the strontium-90 contaminated groundwater associated with the, adjacent Unit 1 facility.
Entergy expects to conduct the tests this month following discussions with NRC and the State
of New York-Department of Environmental Conservation (DEC) hydrological specialists. This
effort marks the first step toward remediation of contaminated groundwater since site
characterization was initiated in September 2005.
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Boundary wells, MW-51 (southeast) and MW-40 (south) continue to show no detectable activity
above background. To date, no plant-related radioactivity, distinguishable from background,
has been identified in any off-site monitoring locations. Region I, is continuing split samples
with Entergy. To date, all samples have been comparable. The NRC, DEC, and Entergy will
conduct a split sample of river fish.

Seabrook
In June 1999 Seabrook identified groundwater leakage into the containment annulus area that
was to be discharged through a normal flow path. Tritium was detected in concentrations up to
700,000 pCi/L of tritium, an unexpected result. It was determined that leakage from the fuel
transfer canal and cask loading areas located in the Fuel Storage Building was the primary
cause. In December 1999, non-destructive examinations were performed in the transfer canal
and cask handling areas with no determinable results. Tell tale drains were hydrolased in
October 2000 and blockage of lines in the cask loading area were cleared. The water level in
the cask loading pool and transfer canal areas was subsequently lowered in April 2003 which
stopped the leak, and helped the licensee determine the specific elevation of the leak. A flaw
was eventually identified in the liner of the cask handling pool. In October 2004, the pool was
drained and a non-metallic liner was applied to the entire cask loading pool and transfer canal
wall and floor surfaces. These areas have since been reflooded and all indications show that
the leak has been stopped.

Seabrook has reduced the migration of tritium away from areas under plant buildings by,
aggressively dewatering the groundwater under the buildings. Four dewatering locations are
currently in service, each of which is sampled and monitored for tritium prior to any release.

In 2000, the licensee initiated actions to pump groundwater out of the affected areas to reduce
the potential for offsite migration. Four dewatering locations were established in the affected
area that provide a dewatering rate of about 8,000 gallons a day. The licensee also
implemented an onsite well water sampling and analysis program for tritium that year.
Additional monitoring wells were drilled in the Fall of 2004 to detect the movement of the tritium
plume and to provide early detection of any contaminated groundwater that might potentially
migrate beyond the site boundary. Fifteen wells (shallow and deep) were placed in service in
2005 and are sampled on a quarterly basis. To date, there is no evidence that indicates
contaminated grcoundwater migrated beyond-the site-boundary. From the-time of-theleak to the
present, the four dewatering wells and 15 groundwater monitoring wells have indicated no more
than about 2,500 pCi/L of tritium.

Three Mile Island
During the period from May 17 to May 31, 2006,: Exelon pumped approximately 4,000 gallons
of water from an overflowing utility access manway to the ground (within the controlled area).
Since the licensee initially assumed the water was non-radiological, due to the location of the
manway, a sample was not collected or analyzed for possible radioactivity. Subsequently, the
licensee determined on June 1, 2006, that the water contained tritium concentrations as high as
45,000 pCi/L. There is no indication that any material was actually released to the environment,
based on sampling results from on-site monitoring wells located in the vicinity.

The water was later determined to come from a freeze-protection line associated with the
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condensate storage tank; and was subsequently repaired. It was determined that the water
from the condensate storage tank freeze-protection line leaked into the telephone line cable
tray and migrated out of the restricted area and into the parking lot. All other leakage was
monitored and released in accordance with regulatory requirements. A dose assessment of the
material that was discharged to the ground indicated negligible radiological consequence
relative to occupational and public exposure.

During a September 25, 2006 meeting between Exelon and the Pennsylvania Department of
Environmental Protection todiscuss the preliminary results of Exelon's groundwater
contamination study at Pennsylvania reactor sites, the licensee announced that low levels of
tritium may be migrating to the Susquehanna River from the Three Mile Island site. Exelon
concluded that this release is related to historical system breaches that have been repaired. A
conservative calculation indicates that the potential unmonitored tritium release is about 8
curies per year, at most. TMI released about 765 curies of monitored tritium in 2005. Exelon
intends to notify local officials of the sampling program results on September 26 and 27, and
issue a press release on September 28. The licensee will resample the wells in
October/November and use those results to develop an ongoing groundwater monitoring
program, and verify there are no active leaks. Region I recently completed a radiological
environmental monitoring inspection, and did not identify any significant down-river dose impact
from the releases.

Oyster Creek
On September 15, 2006, Oyster Creek experienced heavy rainfall that caused excessive
flooding in many areas surrounding the reactor building and turbine building. This water found
its way into the plant through underground pipe vaults, under access and equipment rollup
doors, and other wall penetrations. 'The water eventually made its way to various floor drains
and into the RadWaste system where it accumulated in the waste collection processing tanks,
where floor drains are normally lined up to. Normally during heavy rains, the plant will measure
in excess of 15,000 gallons of water intruding into the plant, but during the heavy rains, the
plant saw in excess of 100,000 gallons of water accumulate over a period of 3 days. This
overwhelmed the capability of the RadWaste storage tanks, and overflowed these tanks in the
New RadWaste building.

Oyster Creek is a zero release plant. Therefore.,_this water could not be sampled less then
minimum detectable activityand released. All the water now has to be processed. Typical
normal capacity of the RadWaste system during day to day operations is 20,000 gallons per
day to the CST (500,000 gallon capacity), and 15,000 gallons influent to RadWaste from normal
system leakage (pump gland leakoff, packing leakage, etc...), resulting in a net of 5,000 gallons
being processed and sent to the CST. With an extra 100,000 gallonsadded to the system,
there was not enough room to store this extra water in the RadWaste system, much less
process the water and store it somewhere. The typical capacity of the 3 Waste Collection tanks
and 4 High Purity tanks in the RadWaste system is 150,000 gallons. Prior to the heavy rains,
some of these tanks were already partially fully (70,000 gallons as of 0800 on 9/15/06).
Oyster Creek now has an action plan to pump this water to two tankers (21,000 gallon capacity)
that can be brought in from offsite, and install a temp mod to accomplish this. This will allow
the plant to store the water elsewhere, without impacting the ability of the RadWaste system,
and slowly process the water and return it to the CST over time (the next couple of months).
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Long term, the plant will look at adding back the Torus Water Storage Tank (TWST - 750,000
gallon capacity) to Technical Specification's as a radioactive water storage tank.

The reason this is of concern is without the capability of the RadWaste system to process
water, there will be no make-up water to the CST, and the plant would eventually have to
shutdown. The other concern is that with no other place to store the excess water, the tanks
would overflow, and could potentially find its way back to the environment through the walls or
under the doors of the New RadWaste building, resulting in an unmonitored release. Oyster
Creek is making progress at taking the burden away from the RadWaste system, storing this
excess water in tankers, and is following up with samples of the groundwater and wells on site
to assure no release to the environment was made. There is no evidence that an unmonitored
release to the environment has occurred.

Region II

Hatch
On December 3, 1986, Hatch released an estimated 141,500 gallons of water from the spent
fuel pool (SFP) to a gap between the two reactor buildings and subsequently to other onsite
buildings and the surrounding environment. Operational/configurational control errors resulted
in the deflation of SFP seals and the resultant release. Based on estimates from recovery
activities, approximately 124,000 gallons of liquid containing 0.20 curies (Ci) of tritium and
0.373 Ci of mixed fission products were released to a swamp located within the owner
controlled area but which ultimately drains to the Altamaha River. Results of initial
environmental surveys conducted by the licensee staff and independently by the State of
Georgia, Department of Natural Resources verified that both the tritium and fission products
released to the swamp and subsequently to the river posed no immediate danger to
downstream water users (if any), or to nearby residents. The long-term onsite and offsite
radiological impacts are assessed entirely through continuing monitoring of the contaminated
area and adjacent off-site pathways.

Due to previously known radioactive liquid leak events, the licensee has identified two liquid
release pathways to the Altamaha River. Specifically, the licensee has identified detectable
concentrations of tritium in outfalls to the river from the site underdrain and storm drain
systems.-No-tritium concentrations significantly above average background levels have been
detected in offsite surface water (river) or groundwater samples. The source of the
contamination has been tentatively identified as the Unit 1 (Ul) Condensate Storage Tank
(CST). Samples from onsite shallow groundwater wells have identified elevated tritium
concentrations adjacent to the U1 CST with a maximum concentration of approximately
100,000 pCi/L. The licensee is trending groundwater tritium concentration values in adjacent
wells to assess the effectiveness of completed corrective actions to stop leaks identified for the
Ul CST equipment. The licensee has contracted with the original site hydrologist to map the
CST tritium plume which initial data indicate is moving, in general, toward the Altamaha river.
The hydrologist is also working with the site to better characterize groundwater flow, and the
licensee plans on installing an additional 15 - 20 more sampling wells.

Region III
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Braidwood
In March 2005, the Illinois Environmental Protection Agency notified the licensee of reports of
tritium in wells in a nearby community. On November 30, 2005, Exelon informed the NRC that
elevated levels of tritium had been measured in shallow, groundwater monitoring wells at the
Braidwood Nuclear Power Plant. At that time, the licensee had measured levels as high as
58,000 pCi/L. Contamination was attributed to historical leakage of vacuum breaker valves
along the circulating water blowdown line. Further releases of liquid radioactive material were
suspended. The licensee's investigation identified that significant unplanned radioactive release
from three of the 11 vacuum breaker valves occurred during 1996, 1998, and 2006. Minor
releases were identified between 1996 and 2005.

Between March 2005 and March 2006, Exelon sampled the water of several homeowners with
drinking water wells. The licensee identified tritium levels between 1,400 and 1,600 pCi/L in

-- one residential drinking water well. The remaining residential well samples had no measurable
tritium above normal background levels. Tritium levels as high as 225,000 to 250,000 pCi/L
were measured in non-residential, deep wells both onsite and offsite.

Due to the releases, an offsite pond was contaminated. The licensee subsequently purchased
it. In March 2006, the licensee started developing preliminary plans to remove contaminated
water from the offsite pond and return the water through the blowdown line to the Kankakee
River.

On May 24, 2006, the licensee received permissions and permits from the State of Illinois and
Will County to move forward with the interim remediation project in an Agreed Preliminary
Injunction Order. In addition to the remediation efforts, the Order contains additional
requirements for further mitigation, remediation, and migration controls; for reporting; and for
investigative reports. The interim remediation project includes the removal of contaminated
water from the offsite pond that it recently purchased and to return that water through the
blowdown line to the Kankakee River. The reduction in water level in the pond is expected to
result in a reduction of environmental tritium levels and reduction in the impacted areas. On
June 11, 2006, the licensee began transferring tritiated water (about 3,000 pCi/L) from the pond
to the circulating water blowdown line. As of September 22, 2006, the licensee had secured its
pond pumping, which had reached its-targeted pond level at about 7' (original level was about
14'). Because of the higher tritium concentration measured in its cooling lake (about 130
pCi/L), the combination of pond pumping and cooling lake input would likely cause the
blowdown line concentration to exceed 200 pCi/L, which is a condition of the licensee's
agreement with the State of Illinois. Consequently, the licensee does not plan to perform any
additional pond pumping until after normal radioactive discharges recommence through the
blowdown line, at which time the 200 pCi/L limit no longer applies. The licensee planned to
resume pumping of the remediation pond on October 6, 2006, to hold pond level
between 6.5 and 7.5 feet. Since the licensee had resumed normal liquid discharges, it
was confident that the 200 pCi/L tritium restriction on the blowdown line was no longer
applicable. Based on measurements of tritium, activity in the pond increased faster than
expected and is about 3,100 pCi/L. The pond was drawing tritium from~the surrounding area
faster (it is working better) than was expected.
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On February 28, Region III staff attended a public forum conducted by Exelon on the Tritium
leaks at Braidwood. Exelon Nuclear pledged financial assistance to help build a public water
system for the village of Godley by forming a public-private partnership. Exelon would cover
costs not paid for by federal, state, or local governments, and also will cover the costs of bottled
water for the residents of unincorporated Reed Township near the plant. About 300 people
attended the meeting.

The Illinois Environmental Protection Administration issued a citation on February 27 that
covers groundwater contamination in forest areas near the Braidwood plant.

On March 13, 2006 Braidwood had a 200 gallon spill from the berm around the fixed rear axle
collection (FRAC) tank farm due to the berm collapsing from wind. Water samples inside the
berm are '200,000 pCi/L and the highest sample from the spill was 187,000 pCi/L. The water
was pumped back into the bermlThe berm and FRAC tank farm-have since been dismantled.

On March 24 Exelon (Braidwood) notified Region III staff of tritium contamination found in a
drainage ditch along a public road that runs alongside the area of impact. The licensee
suspects the contamination is about 1,000 pCi/Land originated from a drainage pit within the
area of impact (farm owned by the resident with positive well samples). The water has been
pumped out of the ditch and is being stored in three bladders. On September 28, the licensee
reported that it had successfully competed discharges of the remaining two bladders;
consequently all temporary storage tanks have been emptied.

On April 6, 2006, a drain cooler relief valve in the feedwater system lifted and remained open,
resulting in secondary plant steam being released to the environment through a vent in the
turbine building wall. Approximately 114,000 gallons of feedwater was released as steam and
most of the steam condensed on plant property. The system containing the feedwater was
known to contain tritium as a result of past leakage from the liquid radioactive waste processing
system. On-site locations for tritium contamination indicated concentrations of up to 46,000
pCI/L of tritium.

On May 11, 2006, Braidwood identified low levels of tritium in the onsite oil separator pit (368
pCi/L) and in a drainage ditch (238 to 794 pCi/L) on the north side of the licensee's site. The
source of the contamination waelikely due to the migration of groundwater from the April 6,
2006 relief valve steam release. Again, on September 15, 2006 the'licensee detected elevated
levels of tritium in the onsite ditch that traverses the site and runs along the Village of Godley,
IL (307 and 255 pCi/L of tritium near the site boundary). The licensee again speculated that the
water may have originated from the April 6, 2006 relief valve discharge (discussed above) that
has migrated to the oil separator. On September.14, 2006, the licensee initially measured 742
and 793 pCi/L in the oil separator which had been overflowing due to rain in the area. As of
September 22, 2006, the overflow form the oil separator has subsided. The most current
measurements were 270 pCi/L of tritium in the oil separator and less than 180 pCi/L in the
ditch.

Due to the suspension of normal plant liquid effluent discharges using the circulating water
blowdown line, the licensee stored liquid radioactive waste in temporary onsite storage tanks
indoors and outdoors (about 20 FRAC (fixed rear axle collector) tanks.) Each tank had a
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capacity of approximately 20,000 gallons). On May 22, 2006, the licensee began processing
the FRAC tanks to primary water standards and transferring the contents to the primary water
storage tanks. All 20 FRAC tanks are now empty and the tanks are undergoing
decontamination. The outside FRAC tank storage area has been dismantled. Additionally, the
licensee is storing contaminated water that has been recovered from an offsite drainage ditch
and remediation well testing in 3 temporary 20,000 gallon bladders. The bladders combined
hold about 45,000 gallons of liquid with a maximum activity of about 3,500 pCi/L of tritium. The
licensee plans to discharge the contents through the blowdown starting the week of September
11,2006.

On June 12, 2006, the Illinois State Legislature passed a bill requiring owners of nuclear power
plants to notify the Illinois Environmental Protection Agency (IEPA) and the Illinois Emergency
Management Agency (IEMA) within 24 hours of an "unpermitted release." Thepurpose is for
the detection and reporting of unpermitted releases of radionuclides into groundwater, surface
water, or soil at nuclear power plants. This legislative action also provides that-quarterly
inspections shall be done by IEPA and IEMA. It also requires that IEPA consult with IEMA in
proposing rules to the Pollution Control Board that prescribe standards for detecting and
reporting unpermitted releases of radionuclides.

On August 23, 2006, the licensee identified a notable increase in tritium activity in the
Braidwood Unit 1 secondary side. The licensee attributes the increase to leakage of diaphragm
valves in its Spent Resin Flushing System thathas provided an inadvertent communication of
the primary and the steam generator blowdown systems through their respective
demineralizers. The licensee speculates that the impact of the resin'flushing system leakage
has been exacerbated by the higher tritium levels in the primary system (via the recent recycling
program) and operating the resin flushing system with certain valves open for ALARA
considerations. Currently, the licensee has isolated additional valves and is expecting to
observe a reduction in the tritium levels. Since the valve isolations, the level of tritium in the
secondary side has stabilized at the August 24, 2006 value of about 1.2. million pCi/L (nominal
value of about 40,000 pCi/L). That increase has also been seen in the licensee's releases to its
cooling lake, which consists of secondary side inputs (Turbine Building drains, etc.). The
licensee's Offsite Dose Calculation Manual (ODCM) has an administrative level of 4 curies into
the cooling lake per year, as the lake is used by the public for recreational activities.
Historically, ihe licensee has not approached this number, but annual releases will have
exceeded the limit in August 2006, which results in additional cooling lake sampling. Recently,
the licensee has measured about 130 pCi/L of tritium in the cooling-lake, which is elevated from
the Spring 2006 measurements of about 30 pCi/L.

Braidwood notified the NRC that they plan to resume normal discharges of tritiated water from.
plant operations via the circulating water blowdown line by October 1, 2006. The plant has
been discharging tritiated water (from the pond that was purchased) successfully through the
blowdown line since June 11, 2006, as part of the groundwater remediation project with no
releases of water other than into the Kankakee River. Corrective actions have been taken to
address previous causes of spills and leaks. Many of the corrective actions have been taken at
Byron, which successfully resumed normal discharges earlier this year. The licensee has given
the State of Illinois 28 days notice per their injunction order that they intend to resume normal
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effluent discharges. On September 7, 2006, RIII issued a letter acknowledging the licensees
plans for resuming normal plant discharges. Based on Regional inspections and review of the
pond remediation activities, the Region had no additional questions concerning the licensee's
plans.

On October 3 and 5, 2006, the licensee completed two radioactive liquid discharges from
the site, resuming its normal radioactive liquid release program. The discharges were
maintained at a lower flow-rate than historical releases to reduce any measurable levels
in the Kankakee River. While the discharges were occurring, the licensee obtained
samples in the river to validate mixing and transport criteria; results are expected early
next week. The NRC resident inspectors observed aspects of the releases (including
visual observations of the vacuum breaker vaults during the first release), and no
problems were identified.

On October 5, 2006, the licensee conducted a Community Information Forum at its
offsite training building to provide additional information concerning plant activities,
including tritium remediation. About 30 members of the public attended the forum,
including 2 reporters from local media outlets (Morris and Kankakee Newspapers). The
Region III staff participated, answered questions from the public, and provided the
NRC's lessons learned task force report to a number of interested persons. Other
regulatory participation was limited to the Illinois Emergency Management Agency's site
inspector. The Braidwood Site Vice President indicated to the NRC staff that he planned
to discuss reducing the frequency of these meetings with the State of Illinois because of
the reduced public interest.

On October 6, 2006, the licensee plans to begin pumping tritium contaminated water
from three remediation groundwater wells installed near the onsite tritium plum near
vacuum breaker valve No. 1 (near the main site entrance) and discharging that water
directly to the blowdown line to mitigate the underground tritium in that location. The
licensee estimates that the activity of the combined releases from the wells would be
less than 20,000 pCi/L of tritium.

-Byron
On February 10, 2006, Exelon informed the NRC that elevated levels of tritium had been
detected in several vacuum breaker valve vaults at Byron Station. The-vacuum breaker valve
vaults are located along approximately 2.5 miles of the circulating water blowdown line.

In March 2006, Byron installed 15 groundwater monitoring wells near the vacuum breakers
along the plants blowdown line. The licensee later installed additional monitoring wells to
characterize the extent of the contamination and inspect the line for leaks. Two out of six
monitoring wells (near vacuum breaker vault #3 and #4) showed low levels of tritium. One
monitoring well had a tritium concentration of about 3,800 pCi/L and the other had a
concentration of about 450 pCi/L. On March 31, 2006, Exelon notified the NRC of slightly
elevated concentrations of tritium in the groundwater on licensee property close to the
blowdown line.
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The licensee took several corrective actions to the blowdown line to prevent additional leakage
of effluents from the vacuum breaker vaults to the environment, including sealing the vaults to
make them leak tight, and monitoring the vaults during effluent release for leakage from the
vacuum breakers. Byron resumed normal radioactive liquid discharges on April 20. Some
leakage was noted during the effluent discharge due to a flow transient in the blowdown line.
Corrective actions were taken and normal plant liquid effluent releases were resumed on May
12.

The licensee is currently monitoring the groundwater, but has not taken any remediation
actions. The licensee has responded to the Illinois Environmental Protection Agency denying
the violations and indicated that they would submit an investigation report to the Illinois
Environmental Protection Agency that documents the contamination and demonstrates that it
will not migrate off the property above 20.0 pCi/L. The licensee does not have any plans for
remediation.

On July 17, 2006, Exelon received notice from the Illinois EPA that it had rejected Exelon's
response to the Illinois EPA Violation Notice. The Illinois EPA only stated in its letter that the
rejection was due to "the nature and seriousness of the violations."

The licensee continues to perform routine liquid radioactive waste releases. As of July 28,
2006, the licensee had completed its installation of its automated leakage detection and
communications system for all of the vacuum breaker vaults and was conducting a release with
reliance on that system. Operations personnel will be monitoring system indications, and a
roving operator will be in the field to respond to any potential alarms.

Clinton
On May 3, 2006, Clinton performed tritium analysis on two water samples taken from a
condenser pit located next to the Cycled Condensate (CY) tank. The results of the analysis
showed tritium concentrations of 7,000 pCi/L with background at approximately 300 pCi/L. The
second sample verified this result at 6,810 pCi/L. Additional samples taken from puddles in the
area as well as from a newly dug monitoring well adjacent to the CY tank showed background
tritium levels.

The CY storage tank provides a reservoir for-condenser hotwell makeup and reject, and
receives processed radwaste effluent for maximum recycle capability. The condenser pit
contains an overflow line through which a standpipe in the CY pump suction header discharges
excess water if tank level exceeds approximately 91% capacity. There was approximately 3.5
inches of water in the bottom of the pit. Previous sampling had not tested for beta and
therefore would not have detected tritium.

Dresden
In August 2004, Exelon Nuclear identified contaminated groundwater in onsite monitoring wells
at Dresden. The monitoring wells had been installed due to historical leaks related to the
condensate storage tank that had occurred in the 1990's. The 2004 identification of
contaminated water was a due to a leaking underground pipe connected to the condensate
storage tanks. Subsequent, onsite sampling identified tritium levels consistent with those
present in the condensate storage tank of about 8,000,000 pCi/L. The licensee. isolated the
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leaking pipe and replaced the faulty section of piping.

On January 3 and 19, 2006, an onsite well sample indicated an increase in tritium
concentration. The licensee increased the well's sampling frequency. On February 11, 2006,
the licensee measured a well sample indicating 486,000 pCi/L of tritium and determined that
there was a potential leak in the underground, non-safety, high pressure coolant injection
(HPCI) system suction and return piping, which is connected to the condensate storage tank.
Sample results were as high as 680,000 pCi/L, measured on February 13, 2006. The licensee
isolated the piping and realigned the system from the condensate storage tanks to the torus.
Exelon replaced the piping, but was not able to identify the leak.

The licensee continues its efforts to identify and to repair the leak. Replacement of the HPCI
supply and return piping and re-routing 124 feet of cross tie piping between the two CSTs
started on May 4, 2006. The licensee excavated much of the CST and HPCI piping, but they
were not successful in pinpointing the leak. The old piping removal was completed as of May
22, 2006, and fit up/welding of replacement piping was completed. During pressure testing of
the new piping, five leaks were identified in the longitudinal welds in the new piping. This is non-
safety, aluminum piping and the leaks appear to be porosity leaks/weld defects. Investigation
revealed that the fabrication welds from the supplier have several quality issues. The licensee
has scheduled replacement of the piping to begin work on August 22, 2006. New piping is
scheduled to be delivered on September 11, HPCI quarterly surveillance on September 17-18,
and replacement of the piping performed after. As of September 22, 2006, the licensee had
received new sections of the piping and had begun the replacement project.

On September 13, 2006, preliminary samples identified Sr-90 in concentrations of 3 pCi/L (LLD
of 2 pCi/L; 1 pCi/L uncertainty) in a monitoring well within the protected area at Dresden. The
MW is near the Unit 1 fuel building. Unit 1 has been undergoing decommissioning since the
1980s. No tritium or gamma emitters above the LLD have been identified. The licensee has
attributed the Sr-90 to a 1975 construction accident that involved a severed off-gas holdup line
which contaminated the ground. Heavy rains thereafter caused the contaminants to migrate
into the soil and the Unit 1 circulating water canal. The 1975 accident was reported to the NRC
as an unplanned release via a written report. It is not known why the Sr-90 was identified now
and not previously. Based on the movement of groundwater, there are no receptors between
that well and-the Illinois/DesPlaines Rivers-. Any-offsite public dose-from the-measured level of
Sr-90 is expected to be insignificant. State and local officials have been notified of the Sr-90.
The NRC's contractor laboratory will perform confirmatory Sr-90 on an initial split sample and
on additional split samples obtained recently from the site. Preliminary results determined by
the NRC contract laboratory for the initial split sample are consistent with the licensee's result.
Analysis results for the additional split sample are pending.

Duane Arnold
On June 15, 2006, the licensee detected tritium (about 3,000 pCi/L) in water collected from a pit
that surrounds its two condensate storage tanks. After removal of the water, no leakage was
observed from the tanks. The licensee's initial evaluation has concluded that the contamination
is likely from rainwater' condensing gaseous effluent releases from its Reactor Building vents,
which are located near the pit. The licensee has detected low levels of tritium in onsite
rainwater that has been collected as part of its Radiological Environmental Monitoring Program.
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Kewaunee
On August 10, 2006, the licensee detected tritium in three settling plug holes located in the
basements of theAuxiliary Building and the Turbine Building. The levels ranged from 6,000 to
102,500 pCi/L. This activity is onsite and, at this time, there is no indication of any off-site
contamination.

The licensee continues to evaluate the potential sources of the tritium activity that was detected
in the Auxiliary and Turbine Building. Hydrologist/hydro-geologist were on site and a sampling
proposal is due early October 2006. Plans were in place to clean the floor drain piping to
better boroscope floor drains and gather data for both welded and epoxied joints,'which may be
contributing to tritium contamination. Sampling results indicated tritium levels of about 4,000 to
5,000 pCi/L.

Prairie Island
On August 5, 2006, while performing maintenance on the plant heating boiler (secondary side
system that communicates with the condensate system) approximately 170 gallons of water
containing tritium at 19,000 pCi/L was accidently drained outside the turbine building instead of
into the Turbine Building sump. NRC split sample results (about 22,000 pCi/L) confirmed the
licensee's measurements. The Prairie Island Indian Tribe, County and State officials were
notified by the licensee.

The licensee measures tritium (< 1000 pCi/L) in an onsite monitoring well as part of its onsite
tritium groundwater monitoring, which was instituted in response to unexpectedly high sample
results found in 1989 from a discharge piping leak. The tritium levels in the groundwater
fluctuate at levels less than 5% of the EPA's drinking water standard of 20,000 pCi/L. The
licensee was continuing the process of assessing the potential cause(s) of the slightly elevated
sample results.

LaSalle
On June 14, 2006, the licensee identified 1,280 pCi/L of tritium in a recently installed monitoring
well near its Radwaste Building, which is located within the protected area. Two additional wells
had measurable levels of tritium very near the licensee's detection limit of 200 pCi/L. These
wells had been installed as part of its onsite monitoring program. Based on the sampling
locations and results, it does not appear that contaminants have-migrated beyond the site into
the public domain. The licensee is investigating its source.

Quad Cities
On May 31, 2006, the licensee identified tritium concentrations ranging from approximately
10,000 - 30,000 pCi/Lin samples collected from recently installed shallow wells located within
the site boundary. Other recently installed shallow wells in the same vicinity showed no
detectable levels. Based on the sampling locations and results, it does not appear that
contaminants have migrated beyond the site into the public domain. The licensee is drilling
deep wells and additional shallow wells to better characterize the extent of the tritium, and is
investigating its source.

Zion
On July 17, 2006, the licensee began additional sampling from 6 onsite wells used to monitor
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for tritium contamination in groundwater. During that sampling campaign, a Region III inspector
was present to take independent and confirmatory samples from the wells for analysis by the
NRC contract laboratory. In addition, an Illinois State Senator (Susan Garret, 29th District) was
present, at the invitation of the licensee, to observe the sample collection by the licensee and
NRC personnel. During the observations, Senator Garret questioned the NRC's chain of
custody process, the Licensee's screening protocols, and the status of a courtesy fence at the
Lake Michigan shoreline that had apparently collapsed.

The licensee identified about 600 pCi/L of tritium in a recently installed monitoring well near its
Unit 2 CST, which is located within the site boundary. An additional well had measurable levels
of tritium very near the licensee's detection limit of 200 pCi/L. These wells had been installed
as part of its onsite monitoring program. Based on the sampling locations and results, it does
not appear that contaminants have migrated beyond the site into the public domain. The
licensee is investigating its source and is planning to install additional wells.

Perry
On March 30, 2006 preliminary quarterly grab samples at Perry indicated tritium levels of
59,500 pCi/L in an onsite manhole. The source of the tritium was believed to be from a leaking
feedwater venturi. It is believed the water traveled through gaps and cracks in the buildings to
the plant underdrain system. The underdrain system provides a means of controlling
groundwater level in the plant area.

The licensee has corrected several leaks on the feedwater venturi, which the licensee believes
contributed, at least in part, to the levels of tritium in the underdrain system. At the time of the
most recent leak, a steam plume observed by the resident inspector (via remote monitoring
equipment) appeared to be of lesser significance as compared to the previous leaks.

The licensee continues to measure stable to lowering levels of tritium in the underdrain system.
The most recent measurements (about < 1000 pCi/L) continues to indicate a steady/decreasing
trend that is notably less than the original value of 59,500 pCi/L. Additionally, the trend does
not indicate any effect from the recent leak from the venturi.

On August 17, the licensee noted an increased level (9,300 pCi/I) of tritium in a sample from the
unde-drain system. More recently, the level has decreased to about 1500 pCi/L. The licensee
speculates that the fluctuations in tritium activitymay be attributable to rainfall (groundwater
recharge rates), which is being evaluated by its hydrologist.

On September 6, 2006, the licensee detected 1,100 pCi/L of tritium at the suction of the "A"
ESW pump. The concentration has declined and on September 8, the licensee detected 600
pCi/L. This is a first time detection of tritium in the ESW system and the licensee does not
know the source, but suspects .that the discharge of the underground collection system to the
lake just upstream of ESW suction may have played a role. The licensee has a hydrologist
onsite and are planning to sink some test wells.

Exelon Split/Independent Sampling Program
Region III continues an independent and split sampling/analysis program with each site in the
Midwest Exelon system, including Zion. The focus of the program is to provide independent
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validation of the licensee's .sampling and analysis program for water samples. Region III
continues to obtain onsite and offsite (REMP) water samples (groundwater, surface water, etc.)
for comparison;

Exelon notified Region III staff that it had completed its initial onsite groundwater monitoring
review at each of its sites, including its final reports. The licensee provided copies of these
reports to the Region III Office on September 25 and issued press releases on September 28.
These reports are being reviewed by NRC staff and Willbe placed into ADAMS anrd linked to the
NRC's Groundwater contamination webpage. Both fleetwide and site specific press releases
were issued which summarize the result of the licensee's Onsite Groundwater Monitoring
reviews. In addition to the publicly available reports, the licensee provided the NRC with
additional site specific reports that contain drawings and figures that would be considered
Sensitive Unclassified Non-Safeguards Information (SUNSI).

Region IV

Callaway
On June 14, 2006, Callaway notified the NRC of elevated tritium levels and detectable levels of
cobalt-60 and cesium-137 at four locations along the blowdown discharge pipeline at the
Callaway Plant. The radioactive material is believed to have leaked from air-relief valves during
routine radiological releases through the discharge pipeline. Tritium samples ranged from
20,000 to 200,000 pCi/L. Positive sample locations were on the licensee's property and the
water is not intended for human consumption. There is no evidence of, radioactive
contamination in drinking water based on the licensee's sampling and analysis of wells in the
water. On June 30, Region RIV issued a preliminary notification of event or unusual occurrence
regarding the radioactive contamination along the plant discharge pipeline at Callaway.

Palo Verde
On March 1, 2006 a water sample collected from a test hole by Palo Verde, Unit 3 identified
tritium levels of 71,400 pCi/L. An environmental consultant, contracted by the licensee to
determine the apparent cause, reported that tritiated water was found in Units 2 and 3
subsurface soils, but only Unit 3 indicated tritium levels above the Environmental Protection
Agency drinking water standard. It was concluded that most of the elevated onsite tritium
contamination was due to past operational practices during-boric aGid-Goncentrator system
(evaporator system) releases, rain deposition and washdown of roof drains, and other
operational events: Prior to the mid-1 990s, the licensee allowed evaporator system batch
releases to occur during rainy days. During those releases, gaseous tritiated vapors were
condensed by rain, and the resulting water runoff on the site was absorbed into the ground and
ran into the storm drain system.

There are no current or immediate remediation activities. The licensee plans to install new
monitoring wells in August 2006 and has agreed with the state of Arizona to pump sections of
tritiated water from the ground subsurface based on data gathered from the wells. The licensee
continues to evaluate and monitor the potential circumstances regarding the detection of tritium
onsite. The licensee has documented this event in. their file for decommissioning planning
under 10 CFR 50.75(g).
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Wolf Creek
In August 2006 during a periodic inspection of the licensees effluent program, NRC staff noted
that the licensee discharges its routine radioactive liquid effluent into an onsite lake in
accordance with its ODCM and within NRC ALARA criteria. The licensees radiological
environmental monitoring program (REMP) sample data shows levels of tritium in the water, but
below any reporting criteria. NRC staff also noted that the licensee pumps this tritiated lake
water into its plant fire protection system. Periodically the licensee purges the fire protection
system and drains the water onto the plant property. The average tritium concentration in the
lake is about 13,000 pCi/L.

The issue is that the licensee is taking water from a known source of discharged licensed
material but is not performing any radiological surveys per 10 CFR Part 20.1501 of the water
they put into the plants fire protection system. They also do not perform any radiological
surveys of the water discharged when the fire protection system is purged,_ancddo not conduct
any environmental monitoring to see if the water is impacting the environment.

The NRC has established a precedent for a similar situation in 1999 for the repossession of
radioactive material by a licensee that had been previously released to the environment. In
1999, NRC staff noted that Oyster Creek was the.dredging their discharge canal where
radioactive liquid effluents were released on a routine basis. The licensee was storing this
dredged material, which had detectable levels of cobalt and cesium, on licensee property. The
NRC determined that storing the sludge onsite required an alternate waste disposal request
per 10 CFR Part 20.2002 to evaluate the impacts of the disposed radioactive material. Region I
issued a Severity Level IV violation, which the licensee contested, but was subsequently upheld
by OGC.

Input from other regions indicates that this may be a common practice at other sites with
cooling lakes, and therefore may have generic implications. HQ staff will continue to pursue
this with the regions.

Related Non-Power Reactor Issues

San Onofre Unit 1
On February 22, 2006, two shipments of Low-Specific-Activity-I liquid radioactive wast-1e-ft
SONGS-I. Later that same day, the truck driver observed leakage beneath transport container
while stopped at a truck stop during a routine load check required by Transportation
regulations. The driver noticed an area of wetness beneath the truck and moved the truck to a
remote area of the parking lot. On February 23, 2006, SONGS staff arrived at the truck stop to
perform radiological surveys of the two areas where the truck was currently parked and had
been parked. The truck traveled through four states: CA, NV, AZ UT.

The licensee estimated approximately 5-gallons of liquid or 0.08mCi total activity leaked from
tank. Decontamination and removal of asphalt and underlying soil in areas that the truck had
been parked was performed. The asphalt and soil had to be disposed of as low-level waste.
Highest level of contamination was 30,000 dpm/100cm2 located where the truck was parked,
the measured dose rate in this same area was 0.4 mrem/hr at 1-foot from ground surface. The
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highest level of contamination on the truck itself was measured at 20,000 dpm/1OOcm 2 . There
was also personnel contamination of the terminal manager, an employee of the carrier, during
the initial response to stop the leak of radioactive liquid from the tanker. The contamination
only'included clothing and not the underlying skin.

In June 2006, during breakup of concrete in the SONGS Unit 1 containment, the steel sphere
was penetrated and groundwater started to flow in. The licensee removed approximately 3,500
gallons from late June to early July 2006. The penetration was sealed, and water stopped
flowing. On August 10, 2006, RIV was informed of the detection of tritium in two groundwater
samples. One sample had a concentration of 300,000 pCi/L of tritium and 10 pCi/L of cesium-
137. The other sample had a concentration of 30,000 pCi/L of tritium. There are no drinking
water sources at SONGS or down stream of the site.

USGS Research and Test Reactor
The Research and Test Reactor in Denver, CO operated by the U.S. Geological Survey
(USGS) reported on June 23, that a bulk water tank containing water contaminated with Co-60
has been leaking since approximately May 10, 2006. Although located at the USGS research

reactor site, this tank and its contents are controlled though a separate general license. Region
IV has the lead and is actively aware of the situation. The total leakage estimate is small
(approximately 575 gallons) and the concentrations of Co-60 are low (<3.58 x 10- uCi/ml).

BWXT
On August 9, BWXT notified the NRC that groundwater samples from wells FEP-1 and 2 (which
are located between the final effluent equalization pond and the James River) exceeded
License Application section 9.4.2 (30 pCi/I beta). An isotopic analysis identified Technetium-99
as the cause of the increase. An investigation team was chartered to review the issue and is
focusing on Department of Energy (DOE) material recently processed in Uranium Recovery.
BWXT determined that notifications to the Virginia Environmental Protection Agency or
Radiation Safety Department, or any other government agencies, were not required. The SRI
continues to follow the licensee's investigation.
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