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Using Innovative Technologies & Approaches to Reduce Hazardous Waste
Abstract:

Dynamic Experimentation (DX) Division at Los Alamos National Laboratory has significantly reduced their hazardous waste from 18,000 to 4000 kilograms.  This reduction is challenging considering the very nature of DX’s business practices requires generation of large quantities of hazardous waste.  Trends in waste generation indicate that the Laboratory is on track to meet or exceed the 2005 DOE Pollution Prevention Goals.  DX contributed to this reduction by projects such as reducing ferric chloride, which constitutes over 20% of the Laboratory’s hazardous waste generation and developing a no-waste solution for flash X-radiography, which saves $100,000 and 450 gallons of chemical waste annually.  
Nomination Description:

Los Alamos National Laboratory’s (the Laboratory) Dynamic Experimentation Division’s is the Laboratory’s principal organization for explosives and high-velocity research, development, and testing in support of LANL nuclear weapons and US Department of Defense programs.  DX is also involved in environmental monitoring and remediation research, industrial collaborations, and technology transfer.  In executing their mission, DX rigorously manages and mitigates hazards for and with their employees and the general public.  DX has the potential to physically disturb natural systems, and many of the substances they work with are hazardous.  Some of DX’s key business practices are minimizing disturbance, preventing pollution, and remediating impacts when they occur.  Recognizing the implications of chemical waste, DX has reduced their hazardous waste from 18,000 kilograms to 4000 kilograms in the past five years. (see Figure 1).  

Figure 1.  This illustrates DX’s routine hazardous waste reduction results since 1997.  

DX achieved these results by redesigning processes, installing innovative technologies, using the Laboratory’s Integrated Safety Management (ISM) system, and partnering with the environmental protection and pollution prevention experts in the Risk Reduction and Environmental Stewardship (RRES) Division to find solutions to hazardous waste generation.  Examples of current and past successes are listed below.  

· Etchant Solution Recycle Project: The Etchant Solution Recycle Project has addressed one of the most problematic waste streams at Los Alamos National Laboratory.  The Detonation Science & Technology Group, DX-1, now sends 220 gallons of spent ferric chloride etchant solution to a California recycler, who will remove and recycle the copper and purify the ferric chloride for reuse. Recycling this waste stream via this route will avoid 4,000 kg of RCRA hazardous waste annually. As this waste stream is a significant percentage of the Lab’s routine hazardous waste generation (20%), recycling will be a major factor in meeting DOE’s 2005 hazardous waste minimization goal for the Laboratory.  Annual savings are $48,000.  

· Improved Worker Safety and Environmental Controls: Recognizing the implications of beryllium contamination, DX management adopted a comprehensive hazard control plan (HCP) titled, “Experiments Containing Beryllium and Operations at Beryllium Contaminated Sites.”  In light of the environmental hazards, management launched the Beryllium Release Abatement project, which takes advantage of a novel technology.  A barrier such as a plywood enclosure, or other such non-hazardous material, is built around the firing site.  Prior to detonation, the enclosed area is filled with foam.  The amount and depth of the foam is determined by the size of the experiment, ranging up to 8 or 10 feet in depth and up to 30 feet across, or more. When the shot is fired, the foam captures the aerosolized contaminant, allowing it to settle. Technicians then collect the foam and dispose of it as per regulatory requirements, determined from analytical data from samples of the foam taken during the collection process.  DX anticipates this method of abatement will help reduce contaminants by a significant amount, to be reported for FY 03. An additional expected benefit from use of the foam and enclosures is to reduce the potential fire danger posed by the actual experiment and the fragments generated by the experiment.

· Recycling Oil: DX High Explosives Group (DX-2) and RRES- Prevention Program (PP) arranged to allocate Generator Set Aside Fee (GSAF) funds for installation of an oil recycling staging area.  DX Division used the funds to buy a lockable storage shed called a transportainer to securely store oil on site for eventual recycling.  Approximately 20 55-gallon drums can fit inside, allowing the oil to accumulate for almost a year until the recycler needs to collect the oil.  The Return on Investment (ROI) was determined to be 102%.  Recycling the oil, rather than disposing of it, allowed DX to receive Appendix F credit.  In addition, 1000 gallons of used oil were recycled.

· A Film-less, No-Waste Solution for Flash X-Radiography: The Hydrodynamic Applications Group, DX-3, has developed a film-less, no-waste solution for flash x-radiography.  They substituted photographic film used in nuclear weapons mock-up explosives tests with phosphor-scan imaging. Phosphor scanner eliminates photographic waste and improves radiography performance. DX-3 has procured and is installing a large format phosphor scanner that enables two large phosphor screens to replace photographic film in explosive hydrotest radiographs. Approximately 450 gallons of spent photo chemicals per year are no longer generated, and the administrative activities associated with storing, characterizing, documenting, and disposing of this waste have been eliminated.  Annual savings are $100,000 in chemical disposal and waste management costs.  The ROI is 125%.  In FY02, the project was nominated, but did not receive a DOE P2 Award.  

· Chemical Lab Rinsewater Reduction: DX-2 collaborated with RRES-PP to achieve an 18,000-gallon-per-month source reduction in wastewater generated by rinsing laboratory glassware. The rinsewater—contaminated with high explosives (HE) and other chemicals—must be stored and analyzed. Previously, each batch of glassware required two gallons of water to rinse. With the purchase of two high-performance, energy-efficient Miele chemical lab dishwashers, DX-2 now uses only 0.3 gallons of water per batch.  DX-2 spent $48,000 on analyses per year. Analytic costs now run $12,000 per year. The dividends accrued from this project are annual savings of $36,000—a ROI of 85%.

· Wastewater Ozone Treatment: DX-2 had two options for disposing of wastewater contaminated with organic solvents—sorption onto carbon beds or by heat treatment.  DX-2 and RRES- PP cooperated to direct GSAF funds toward installation of a demonstration ozone-treatment system.  In a process similar to ozonolysis of drinking water, wastewater contaminated with organic solvents and HE is oxidized to CO2 or other benign compounds.  Previously, Engineering Sciences and Applications Division (ESA) processed significant quantities of DX wastewater by sorption onto carbon beds.  If the wastewater exceeded certain organic-solvent limits, FWO disposed of it by heat treatment.  Either route was expensive, not only because of treatment costs but also because of analytic costs.  The ROI accruing from the new path forward, involving ozonolysis is 158%.

· Wastewater Tank Monitoring and Notification System: DX-2 initiated a project to upgrade data acquisition in DX-2 holding tanks.  Advanced software now processes the data and monitors automated valves and pumps to optimize water levels and transmit timely notifications of leaks and other off-normal events.

· Sump Decommission: DX-2’s non-operational wastewater sumps have been eliminated.  Eight sumps controlled by the Detonation Science & Technology Group, DX-1 have been capped and protected.  They no longer fill with rainwater that has to be treated at the HE wastewater treatment plant, avoiding 40,000 gallons of HE wastewater.  It also avoids the risk of sump overflow and release of contaminated water to the environment.  

Recently, DX Division received recognition from the New Mexico Environment Department’s Green Zia Environmental Excellence Program for using the ISM process to eliminate hazardous waste.  This award was presented to them from the Governor of New Mexico (http://www.nmenv.state.nm.us/Green_Zia_website/page5.html).  DX also received recognition for Representative Heather Wilson for participation in the Program.  

DX is continuing the process of identifying opportunities to eliminate hazardous waste.  Examples of FY 03 projects now in progress are identified below:

· DX-2 PETN Production Operations: PETN production generates 250 gallons of waste annually containing acetone, ethanol, and water.  This waste is sent to destruction at the burn pad.  In the future, it may not be possible to send this waste to the burn pad.  If this happens, DX will have to dispose of this waste as hazardous waste at a cost of $10,000 /yr.  DX developed a process to produce PETN using supercritical carbon dioxide as the solvent completely eliminating the generation of a hazardous waste stream.  DX-2 recently received GSAF funds to scale up this process to production levels.  The ROI is 86%.  

· New Characterization of Highly Energetic Material Laboratory: DX-2 is designing a high performance Characterization of Highly Energetic Material (CHEM) Laboratory.  The Laboratory's estimated completion date is 2008.  To achieve the desired goal of a zero waste Laboratory, DX teamed with architects, pollution prevention experts, project managers, chemists, and engineers to identify key waste issues and design into the new facility new technologies and engineering controls to eliminate waste.  

· Reuse of Blast Mats and Gravel at Dual Axis Radiographic Hydrodynamics Test (DARHT) Facility:  DX will reuse as much soil, gravel, and base course as possible, depending upon the level of contamination.  Rather than presuming it to be contaminated, DX and Earth and Environmental Sciences Hydrology, Geochemistry, and Geology (EES-6) Group will systematically sample all surface material for beryllium and lead materials.  Material that is contaminated will be discarded as hazardous waste.  However, DX expects a large proportion of the total volume to be sufficiently clean to be used for grated walkways, erosion control, and dirt road.

It is clear from the results above that using ISM, partnering with environmental and pollution prevention experts, and using innovative approaches and technologies to reduce hazardous waste has reaped several benefits for DX, including an estimated annual savings of $184,000 (this saving includes waste management costs and labor time) and a hazardous waste reduction of 14,000 kilograms (see Figure 1).  DX has also saved $35,000 in waste disposal costs (see Figure 2).  In addition, DX has been and is significantly helping the Laboratory meet DOE's 2005 Pollution Prevention Hazardous Waste Reduction Goal (see Figure 3). Several of the projects above contributed to these results.  Although DX's mission work requires generation of large quantities of hazardous waste, the innovative improvements listed above are an important success story because DX was able to eliminate significant amounts of their waste.

Figure 2.  This demonstrates DX cost reductions from hazardous waste elimination projects since 1997.  The savings are due to reducing the amount of waste sent to the waste management facility.  The cost to send waste to this facility is $2.50 per kilogram.  This graph does not include labor savings due to waste elimination.  

Figure 3.  This illustrates Laboratory Wide hazardous waste generation from 1993 until 2002 compared to the DOE 2005 90% Reduction Goal.  

The team of individuals nominated to receive DOE P2 Awards for their work on this project include: Aaron J Honey, DX-7, Gregory S. Cunningham, DX-3, Joseph M. Gonzales, DX-7, Gary M. Childers, BUS-2, Karen L. Warthen, DX-1, Todd J. Kauppila, DX-3, Monica L. Andersen, DX-3, John Kramer, DX-2, Joe Richardson, FWO-SWO, Michelle Cash, ESA-AWE, Joe Bonner, DX-1, Connie Gerth, DX-2, Kathy Smith, DX-1, Dennis Jaramillo, DX-1, Manny Lujan, DX-1, Ken Uher, DX-2, Gordon Jio, DX-2, Scott A. Kinkead, DX-2, Jose Archuleta, DX-2, Harvey Decker, NMT-7, Jim Stine, DX-2, Raymond Flesner, DX-2, Kien-Yin Lee, DX-2, Alan Anderson, DX-DO, Gregg Sullivan, DX-2, David Moore, DX-2, Michael A. Hiskey, DX-2, Samuel T. Alexander, DX-DO, Carrie D. Apgar, BUS-2, Jerilyn S. Mosso, DX-4, Franco L. Sisneros, DX-4, June T. Fabryka-Martin, EES-6

For more information, contact Franco Sisneros, DX-DO, franco@lanl.gov.  For more information on the award nomination, contact Tom Starke at tps@lanl.gov, Risk Reduction and Environmental Stewardship Division’s Prevention Program (RRES-PP) or Alicia Hale Pope, RRES-Transuranic Waste Characterization Group, ahale@lanl.gov.
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