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Summary

BNL’s enhanced groundwater monitoring program has detected a localized, pencil-shaped plume of tritium at levels above the drinking water standard. The source of the tritium has been identified as activated soil used as shielding in the g-2 experiment. BNL is taking corrective measures to prevent further releases of tritium and will address the contamination under our environmental restoration program. The g-2 experiment will not start up until the corrective actions are complete. BNL will closely monitor the effectiveness of those actions. No tritium has been detected in potable water supply wells.

Background

· BNL's Environmental Management System includes a comprehensive groundwater protection program that relies heavily on pollution prevention--using operational and engineered controls to prevent contamination from entering the groundwater. Since a sole source aquifer is beneath our facility, is it a priority for us to protect that resource.

· A supporting element of the groundwater protection program is the monitoring program, used to determine whether or not the controls are effective and whether there are other problems that need to be addressed. There are over 700 monitoring wells onsite -- most of which are associated with Environmental Restoration program, and others which monitor water quality at boundaries and near potable drinking water supplies.

· As part of the Groundwater Monitoring Improvements Project, more than 80 additional wells are being installed around active research and support operations across the Laboratory. We expect that these wells will detect some problems in these operational areas, and will use the monitoring data to help determine what corrective actions may be needed, and whether the corrective actions are effective.  

Status

· In early 1999, 4 wells were installed in the area of the g-2 experiment to monitor potential soil activation areas.

· In November, BNL received data on a sample from new Well Number 054-067 showing tritium levels higher than the drinking water standard of 20,000 pCi/L.  (Sample collected in October: 41,700 pCi/L tritium; sodium-22 [Na-22] nondetect).  The well was immediately resampled to confirm the unexpected results (November 2 results: tritium 27,100 pCi/L, Na-22 nondetect.  November 22, tritium 23,000 pCi/L, Na-22 nondetect).

· An investigative team was mobilized to identify the source of contamination, better define the plume, and develop corrective actions.

· BNL installed 18 temporary wells (Geoprobes() to better characterize the nature and extent of the contamination. Wells were installed as close as possible to the g-2 target/beam stop area (the presumed source area) in an effort to detect the highest levels and to identify the source.  

· The highest results seen have been from two Geoprobes. One sample from one well (054-116) located ~ 70 feet from the area where the soil-shield is activated was ~1.8 million pCi/L of tritium.  One other result from a sample obtained from 054-111 was approximately 1.5 million pCi/L. The second well was located approximately 120 feet from the g-2 soil-shield activation area. Results from samples collected so far from other wells near 054-067 are showing concentrations between nondetect and <33,000 pCi/L of tritium. Three Geoprobe wells upgradient of the g-2 soil-shield activation area were nondetect for tritium.
· Na-22 has been found at 9 to 60 pCi/L in several wells.  Na-22 is associated with activated soil.
· The plume is narrow – current data indicates it is approximately 20-30 feet wide and 250-300 feet long.  It is onsite, in the center of the BNL property, approximately 1.8 miles from the BNL boundary.  BNL is continuing to install temporary wells to verify the downgradient extent of the plume.  Based upon available monitoring well data and groundwater flow rates, we believe that the leading edge of the plume is NW of Blg. 912 (assuming ~ two years of travel time, given that groundwater in this area is estimated to travel at a rate of about 0.75 ft/day).

· Na-22 and tritium have also been detected in soil samples taken from the soil-shield activation area. Soil activation levels are consistent with tritium and Na-22 levels found in groundwater.

· The conclusion reached by the investigative team, based on the data we now have, is that the tritium is from the activated soil-shield associated with the VQ12 magnet which is part of the g-2 experiment.

· Although BNL has not identified any direct pathways for primary cooling water to migrate to the groundwater, additional best-management practices have been implemented to minimize any future risk from this source term. 
Corrective Actions (Completed by 12/7/99)

· Regulators (EPA, NYSDEC, SCDHS) were notified of groundwater monitoring results.

· An expanded gunnite (blown concrete) cap was installed on 12/6/99 to prevent rainwater infiltration near the VQ12-magnet. This will prevent rainwater from leaching activation products out of the soil-shield and into the groundwater.

· The volume of the g-2 tritiated cooling water system was reduced from 1500 gallons to ~350 gallons. The system will be drained at regular intervals to keep the tritium inventory low.

· On the first start up shift for the experiment, physicists will  “tune” the particle beam to reduce beam losses at the magnet. New loss-monitors have been installed in the area of the VQ12 magnet. Physicists will routinely monitor beam losses and make other adjustments as necessary.

· Long term computerized records for makeup water, spills within buildings and water losses due to maintenance are being kept electronically.   

· Groundwater monitoring will continue. 

· The laboratory has been expediting analytical work.

· Groundwater modeling will be conducted to verify that the placement and depth of wells are appropriate.

· Water level measurements are being taken to update groundwater flow maps.

· Evaluation of any other actions required continues.

Conclusion

· The enhanced groundwater monitoring network as designed enabled us to quickly characterize the area of contamination.

· BNL has taken immediate and comprehensive corrective actions to address the identified source.

· The narrow plume is not currently threatening any existing potable water supply wells— NO tritium has been detected in the closest potable water supply well, which is located to the east of g-2, BNL will continue to monitor the potable water monthly. The contamination is located at the center of the site and the plume is not expected to move offsite.

· The groundwater monitoring network is working as intended--the data indicated that our controls need to be enhanced, and we are taking the corrective actions listed above.

· This detection resulted from BNL’s systematic and comprehensive approach to evaluating facilities. The Laboratory is implementing this part of the Environmental Management System to collect information on groundwater quality.  We will use the information to determine what additional actions are needed, and to continue to improve our groundwater protection program. However, groundwater monitoring is only a secondary means of protecting groundwater quality. We must continue to work hard to control or eliminate pollution at the source to protect groundwater quality.
� Sodium-22 was found at 200 pCi/g at about 8 feet from the area of greatest activation.  When a 100 gram sample of this soil was washed with 150 mL of water, the tritium level was 12,000 pCi/L.  Rainwater would have percolated through several thousand cubic feet of activated soil-shield.
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