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Technical Challenge Sheet

1.
CH2M HILL Technical Challenge Area:  Retrieval and Transfer-Equipment (SST Retrieval)

2. 
Title:  Tank Leak Detection, Monitoring and Mitigation (LDMM) Systems

3.
CH2M HILL Points of Contact:  

Ken Gasper (509) 373-1948, Fax: (509) 373-9093, Kenneth_A_Ken_Gasper@rl.gov

4. 
Description:


Improvements may be needed in both in-tank and ex-tank leak detection methods for use while wastes are being retrieved and transferred from potentially leaking SSTs.  Currently, mass balance calculations based on static liquid levels have a potential error factor equal to four- to eight-thousand gallons while dynamic mass balance methods for salt tanks can have uncertainties much larger and a stable static liquid surface is not available during the bulk of salt retrieval by modified sluicing.  Furthermore, leaks must carry gamma-emitting waste to within one half to one meter of existing dry wells before they can be detected with high-resolution spectral gamma systems.  Neutron moisture detectors require the plume to come within 150 cm of the dry wells.  Both in-tank and ex-tank leak detection systems that improve on the capabilities of the current baseline approach are needed.  The objective is to detect a minimum quantity of liquid escaping the containment of a waste tank in real time and monitor the amount lost so that appropriate mitigation measures can be implemented. The system must have a low probability of reporting as a leak some other anomalie (i.e., creating a false alarm). The tank farm areas are congested with underground utilities and pipelines, so instrumentation deployed deep in the ground must take into consideration the difficulty, expense and schedule impact of placing sensing probes.  There are relatively few access ports (tank risers) available for deployment of sensors inside a tank.  Leak detection technologies capable of utilizing the existing infrastructure of steel-cased dry wells are desirable. Six to eight drywells are located around each 75-ft diameter Single Shell Tank.


The site geology, although relatively uniform, contains lenses of silt and gravel that can affect the subsurface migration of tank waste leaks.  Furthermore, geologic anomalies (e.g., clastic dikes) can exist further complicating the subsurface migration of tank waste leaks.


While dry wells extend around the immediate periphery of most SST’s to depths ranging from 80 to 130 feet, there are no operating well structures that allow detection directly beneath the tanks to allowing detection of potential leaks moving vertically from the center of the tank.  


Possible solutions are tracer, electrical, electromagnetic, seismic, radar, and other cost effective techniques capable of leak detection throughout the volume of soil surrounding a tank to enable early, reliable, and accurate leak detection.  It is desirable for leak detection technologies to have a 95% probability of detection with no more than a 5% probability of false alarms.  It is also desirable for leak detection technologies to be capable of using the existing infrastructure of steel-cased dry wells to minimize deployment costs.  Better in-tank leak detection methods are also important and could include spectral gamma detection techniques, pressure transducer technology, and other methods.


Mitigating systems that improve on the capabilities of the current baseline approach could be considered.  The objective is to prevent, curb, or eliminate the possibility or extent of liquid waste leakage from underground storage tanks into the surrounding soils.  If cost-benefit, risk-reduction, and alternatives evaluations of new in-tank and ex-tank mitigating technologies determine that deployment, implementation, and operation are feasible, then further evaluation should be pursued.  Such evaluations may include bench- and field-scale demonstrations and testing.  Example concepts that could be evaluated include retrieval methods and operating strategies that minimize the potential for leakage, leak point and potential leak point location, seek-and-seal devices and methods, administrative approaches that maximize the use and coordination of currently available tools and methods including such things as sheet pile barriers, close-coupled grout injection barriers, dry-air containment barriers, auxiliary pumping schemes, reactive zones/barriers, “stop-leak” formulations,  waste mining strategies, and other approaches. 

This is not an RFI or RFP and there is no guarantee that it will result in a procurement. 


 It is the intent of CH2M HILL to share our potential needs with the vendors.
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