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Actual Nomination Description:

Lawrence Livermore National Laboratory’s (LLNL) Contained Firing Facility (CFF), conducts explosives and nondestructive testing as an important element of LLNL and DOE mission to assure that the nation's stockpile weapons are safe and reliable. Containment of these tests provides greater environmental protection than provided in the controlled, outdoor firing areas in that there are no hazardous emissions to the environment. Following an experiment, the CFF chamber requires cleaning to remove hazardous and radioactive contamination. This nomination describes the development of operations practices that facilitate the cleaning process, reduce the quantity of waste generated as a result of cleaning, save worker time, improve worker safety and increase the availability of the chamber: an inexpensive low-tech method of particulate capture; and an extensive water recycling and polishing system.

Background-Experiments at the CFF

Explosives experiments set up within the CFF chamber may contain a variety of hazardous materials, including beryllium and depleted uranium. When these materials are detonated, the chamber atmosphere and surfaces are contaminated with hazardous and radioactive particulates. After a shot the chamber is vented to allow pressure equalization through the air handling system. Airborne particulate matter is captured within the pre-filters and HEPA filters in the ventilation system as the chamber is purged for a total of approximately ten (10) air exchanges. Workers wearing full Personal Protective Equipment (PPE) enter the chamber, first to perform a safety check of the area and then to recover experiment data. A “dog washer” (a type of mechanical washer that looks and works like the rotating heads in a dishwasher) is used to clean the firing chamber surfaces. A typical wash uses approximately 3000 gallons of water. This cleaning process created large volumes of contaminated wastewater and solid waste from the pre-filters and PPE. 

The particulate capture system has two distinct advantages. First, because less particulate stays airborne, less goes into the ventilation system. This reduces the need to change-out the ventilation system’s twenty-four (24) pre-filters as frequently. Second, particulate capture reduces the amount of contamination on chamber surfaces and this reduces the number of washing cycles and water needed for cleaning.

Implementation of particulate capture technique

Up to seven 55-gallon cardboard barrels lined with plastic bags are placed in the chamber and filled with water. At the time the experiment is detonated the explosion shock front aerosolizes the water. Much of the particulate is then “rained out” of the chamber atmosphere and deposited as sludge on the chamber floor. Following a shot, workers are able enter the chamber, do a wash, squeegee up the sludge, perform a wet swipe test, then the chamber can be released for entry without respirators.

An additional practice was added to manage the pre-filters from the air handling system. The pre-filters (bags), are pulled out and washed with in the chamber to remove hazardous components (beryllium) leaving them as LLW rather than California combined waste.

Implementation of water recycling

The spent water is collected and put through a polishing system, where water is filtered with a 5-micron filter. The water then reused for the subsequent wash. Waste streams from this process include periodic change-out of the filter bags. The primary downside to this system is that polishing one tankful of water takes approximately 17 hours. 

Pollution prevention, safety, and operations benefits

· There are 24 pre-filters to the HEPA filters in the CFF chamber (each approximately 2 feet by 2 feet by 2 inches) that would have to be changed out after every experiment. With particulate capture the pre-filters need only be changed out after approximately every 3rd experiment.

· Chamber cleaning and changing the filters requires worker be fully suited in personal protective equipment (PPE) with respirators to protect them from the particulates. Originally it would take 5-10 people 2 to 3 weeks to perform the cleaning and now it takes 4-5 people 5 to 8 days. Operational costs of CFF are approximately $10,000 per day. Experimenters must pay this cost while their experiments are being set up through to the time clean up is complete. Reduction of required cleaning time resulted in both reduced cost to the experimenter and greater availability of the facility.

· Expensive remote watering systems were examined. The low-tech solution for introducing water into the chamber is effective.

· Polishing system eliminates the need to truck contaminated water to the LLNL main site for treatment.
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