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Hello Chair and membersMy name is Rick Brausch, one of the division chiefs in the Hazardous Waste Management ProgramThank  you for this opportunity to provide you with a brief update on DTSC’s Community Protection and Hazardous Waste Reduction Initiative.The Hazardous Waste Reduction Initiative has been a two-year effort established and funded through a Budget Change Proposal that was approved for the 2015/16 & 16/17 fiscal years. 



• Goal for the Initiative
• Reduce hazardous wastes that pose threats to 

human health and the environment, and that 
impact Environmental Justice communities in 
California.

• Avoid shifting the burden  from one 
community to another

Hazardous Waste Reduction Initiative 
Overview
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Under the Initiative, DTSC was to select up to three pilot-scale projects to reduce hazardous wastes that are:1)  Generated in significant quantities in California;2)  Can pose significant risks to people or the environment; and 3)  Are generated, treated or disposed in communities that are disproportionately burdened by multiple sources of pollutionA key element of this initiative has been to explore opportunities to relieve the burden on communities in the vicinity of industries generating hazardous wastes and contaminated sites, and also reduce the amount of hazardous wastes going to landfills.  The ultimate goal has been to explore opportunities for significant reductions in the generation of hazardous waste to avoid shifting the burden of hazardous wastes from one community to another.



Hazardous Waste Reduction Initiative 
Overview
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• Advisory Committee
• Businesses 
• Impacted communities 

and other stakeholders
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To implement the Initiative, DTSC reached out to a number of interested and affected stakeholders to understand their perspectives.  Throughout the Initiative, DTSC sought feedback from:Government agencies, including DTSC’s other programs, as well as its sister boards and departments in CalEPAA 9 member advisory committeeBusiness and community stakeholdersThe public at large



• Nine Committee members representing

• Communities affected by hazardous waste (2)

• Statewide environmental justice  (1)   

• Statewide environmental advocacy (1)

• Statewide industry and business advocacy organizations (3)  

• Local government (1) 

• Academic institutions that research pollution prevention (1)

Advisory Committee
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To assist in the Implementation of the Initiative, DTSC formed an Advisory Committee, composed of individuals with relevant but diverse expertise in issues related to hazardous waste, hazardous waste management, and the impacts of hazardous wastes on Californians.The Advisory Committee was to be made up of representatives from a variety of groups, such as:Communities affected by generation of hazardous waste (2)Statewide Environmental Justice and Advocacy Organizations (2)Industry and business advocacy organizations (3)  Local Government (1) Academic institutions that research pollution prevention (1)



• Requested applications from a range of 
diverse stakeholders

• Candidates were screened
• Selection Committee

Advisory Committee
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The AC members brought to the Initiative a varied set of skills and knowledge; this was not a coincidence.   DTSC advertised the opportunity for membership widely.The applicants were screened to verify the stakeholder group they represented.DTSC used a Selection Committee to recommend the candidates to the Director.The members were carefully selected to ensure a diverse representation of community interests, businesses, waste generators, academia, and government. 



• Serve for duration of Initiative
• Participate in meetings
• Advise project selection
• Share information with stakeholder groups
• Share waste reduction experience
• Provide advice engaging broader public

Role of Advisory Committee
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The primary responsibilities of the Advisory Committee were to:•Work cooperatively with DTSC and other Advisory Committee members for the entirety of the project;•Attend and participate in Advisory Committee meetings in Sacramento, or other locations;•Provide guidance and consultation to DTSC for selection and evaluation of the pilot projects;•Share information regarding the projects with their stakeholder groups or constituencies, and provide feedback to DTSC;•Provide relevant information and experience on waste reduction•Provide advice and recommendations on engaging the public about the initiative



Advisory Committee Activities
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Between March 2016 and April 2017, DTSC held 8 advisory committee meetings and 2 teleconference calls to discuss various aspects of the initiative, with another, final meeting scheduled in late June. The initial meetings focused on setting the operational guidelines for the AC and working on mutually acceptable approaches and outcomes.  We also discussed the overall goals of the project, hazardous waste generation trends, and the criteria for selection of the projects. The next meetings centered on soliciting ideas for potential pilot projects from the AC members and narrowing the selection to focus on the top ones with potential for tangible and meaningful reductions in hazardous waste generation and disposal in California.



Hazardous Waste Baseline Data
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Prior to selecting pilot projects, DTSC presented to the AC a set of baseline data on the generation, management and disposition of hazardous waste in California.  The primary source of this information is DTSC’s Hazardous Waste Tracking System (HWTS), the data system that contains all relevant information on the movement of hazardous waste in California.All shipments of hazardous waste must be accompanied by a hazardous waste manifest. Copies of these manifests are scanned and their information entered into the Hazardous Waste Tracking System.As the graph on the slide shows, since the year 2000 there has been a gradual decline in the overall generation of hazardous waste in California, from nearly 2.5 million tons per year in 2000 to just over 1.5 million tons per year in 2015.



Trends: Hazardous Waste Shipped to 
Landfills
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DTSC also provided the AC with information on the amount of hazardous wastes in California that were being shipped to landfills for disposal.  This slide shows the total amounts shipped to landfills, including both the amounts shipped to California landfills and the amounts shipped to landfills outside of California.  For reference, the red line represents the total amount of hazardous waste soils shipped to both in-state and out-of-state landfills.



Trends: Landfilled In-State versus Out-
of-State
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Also of interest was the trend in California hazardous wastes being shipped out of state versus being managed within the state.  This graph shows the proportion being shipped out of state (the darker portion below) versus the proportion managed in the state.  In 2015, it was about 50% landfilled in state and 50% landfilled out of state, although you can see this proportion has changed over time.



Waste Stream Description Amount (in 
tons)

Contaminated soil from site clean-up 575,000
Waste oil and mixed oil 338,000
Other inorganic solid waste 225,000
Other organic solids 116,000
Unspecified oil-containing waste 57,000
Asbestos containing waste 55,000
Unspecified solvent mixture 34,000
Aqueous solution with total organic residues 10 percent 
or more

20,000

Unspecified organic liquid mixture 19,000
Oil/water separation sludge 19,000

Top 10 Hazardous Wastes Produced: 
2015

Presenter
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DTSC also produce a list for the AC representing the top 10 hazardous wastes in California.Contaminated soils topped the list at 575,000 tonsNext was used oil, at 338,000 tonsThe third was other inorganic solids, at 225,000 tonsOther organic solids    		116,462 Unspecified oil-containing waste  	 57,160 Asbestos containing waste   	 54,996 Unspecified solvent mixture   	34,257 Aqueous solution with total organic residues 10 percent or more    20,229 Unspecified organic liquid mixture   	18,753 Oil/water separation sludge   	18,640 



Projects Nominated
Solvent waste (3 nominations)
Petroleum refinery wastes (2 nominations)
Asbestos waste (2 nominations)
N-methylpyrrolidone
Automobile/metal shredder waste
Flares and pyrotechnics
Portable gas cylinders (2 nominations)
Flame retardants
DDT and PCB contaminated soil and groundwater

Petroleum contaminated soil and groundwater

Contaminated soil
Nitrate contaminated soil & groundwater

Pilot Project Topic Nominations

Presenter
Presentation Notes
After reviewing this information, the AC submitted their pilot project nominations for consideration. This list shows the pilot project topics nominated by the AC.  The projects were diverse and represented wastes that the AC members felt were important for DTSC to consider.



• Technically feasible, implementable, 
scalable, measurable 

• Larger volume/more toxic wastes
• Benefits impacted communities

Pilot Project Selection Criteria
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The AC developed a set of selection criteria to help narrow the field of pilot projects.  To be selected, the pilot projects were to be:Technically feasibleImplementable (in the near term)ScalableMeasurableFocused on waste that is generated in large volumes and higher in toxicityBenefits to impacted or Environmental Justice Communities



Selected Pilot Project Topics

• Lead Acid Batteries

• Contaminated Soils

• Petroleum Refinery Wastes

• Organic Solvent Wastes

Presenter
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Based on the information gleaned from various data bases such as the Hazardous Waste Tracking System, and by applying the agreed upon selection criteria, the pilot projects were narrowed down to three topic areas:  lead acid batteries, contaminated soils, petroleum refinery wastes, and organic solvents.  



Why Lead Acid Batteries?

• Legacy environmental contamination 
• Lead exposure affects communities and children
• Protects communities from future releases

Pilot Project: Lead Acid 
Batteries
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The first pilot project topic area was Lead Acid Batteries. Historical operations of lead-acid battery recycling in the state has resulted in wide reaching environmental contamination.  The has been particularly evident at the Exide facility in Vernon, California.Although I doubt I need to go into much detail about the concerns related to lead and lead exposure:  lead exposure in children is linked to slowed growth and development, damage to hearing and speech, learning disabilities, and other effects related to the brain and central nervous system.



Why Contaminated Soils?

• Largest hazardous waste generated
in California

• Explore innovative treatment options
• Avoid shifting the burden from one 

community to another
• Integrate community involvement strategies

Pilot Project: Contaminated Soils
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The second pilot project topic area was contaminated soil.  Contaminated soil is by far the largest generated hazardous waste in the state.  The tonnage generated in 2015 was over 80% more than the tonnage of the next largest hazardous waste, used oil.  575,000 tons of contaminated soil were generated in 2015, as compared to about 313,000 tons of used oil.Contaminated soil is not uniform or all one type, but varied.  Contaminants range from heavy metals like lead and arsenic to organic compounds, such as solvents, petroleum, or pesticides like DDT.Currently, the practice of excavation and disposal is the predominant method for managing contaminated soil.  It results in contaminated soil being shipped from sites where it is generated to hazardous waste landfills.  There are concerns that this practice shifts the burden from one community to another, without actually addressing the problem.  This process also has the potential to create additional environmental problems, such as particulate emissions and greenhouse gas emissions from the increased truck traffic.Another interesting point about contaminated soil is that in all historical waste reduction efforts nationwide, contaminated soil, which is considered a nonrecurring waste, has not been evaluated.  All other efforts have been focused on “recurring” wastes, or wastes that are generated in an ongoing fashion.  This project provided a unique opportunity to explore innovative options to evaluate a hazardous waste generation topic not before reviewed.  It also allowed DTSC to explore ways to treat contaminated soil at the site of generation that are protective of the community, removing the potential health impacts, without the need for shipping contaminated soil long distances.Finally, this project also provided an opportunity to explore community involvement strategies.



• Why Petroleum Refinery 
Waste?

• 19 petroleum refineries in California
• Many refineries located in impacted areas
• 4% of California’s hazardous waste
• Generate many types of hazardous waste
• Build on previous waste reduction efforts

Pilot Project: Petroleum 
Refinery Waste
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The third pilot project topic area was petroleum refinery waste. According to the California Department of Energy, in February 2016 the 19 California refineries had a combined crude oil capacity of more than 2 million barrels per day. California’s refineries are located in the San Francisco Bay Area, the Los Angeles Area, the Central Coast and the Central Valley, areas that are already impacted by multiple environmental burdens.Refinery waste accounts for roughly 4% of California’s hazardous waste.. In 2014 alone, refineries generated approximately 69,100 tons.Refinery waste is generated from a number of processes that occur at refineries, such as crude oil processing and production of finished products.  Hazardous wastes generated from petroleum refineries includes solvents, catalysts, sludges, waste oil, liquids with metals, inorganic solids, and contaminated soil.This project also provided an opportunity to build on previous waste reduction efforts.



Why Organic Solvent Waste?

• Used in many industries
• 5% of California’s hazardous waste
• Toxic and poses a risk to workers
• Improper storage and handling poses the risk of 

environmental contamination
• Build on previous waste reduction efforts
• Potential for collaboration with ARB and Air Districts

Pilot Project: Organic Solvent 
Waste
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The final pilot project topic area selected was organic solvent waste. A wide range of solvents are used in many different industrial and commercial processes.  Some of the largest solvent users are paint stripping, pharmaceutical manufacturing, electronics manufacturing, and parts cleaning. Organic solvent waste accounts for roughly five percent of California’s hazardous waste. In 2015 alone, approximately 107,000 tons were generated by California businesses.Solvents have a high vapor pressure, which means they easily produce vapors.  If proper precautions are not taken, workers can breathe these vapors and suffer increased risk of acute and chronic effects. The volatile nature of solvents also puts workers at risk from accidents that can result in fire or explosions.Historical solvent use, especially from dry cleaning and automotive service stations, has also impacted groundwater and drinking water.This pilot project also can build on prior efforts, and benefit from collaboration with ARB and air districts attempting to reduce the impacts of solvent use on air quality.



• Data gathering
• Source reduction documents prepared by 

generators
• Solicitation for proposals/partnerships

Pilot Project Methodology
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DTSC incorporated the same basic elements in implementing each of the four pilot projects:First DTSC issued a broad solicitation for information from a variety of sources, as well as direct data gathering, to develop a baseline of information regarding the waste stream, to identify data gaps, and to identify and analyze regulatory authorities and tools in California;Second, DTSC also requested source reduction documents from industries subject to the Pollution Prevention and Hazardous Waste Source Reduction and Management Review Act (also known as SB 14). (reference the SCP presentation if they also reference this in theirs)And third, DTSC solicited for proposals from industry and others to that could be considered as tangible waste reduction demonstration projects to be included as pilots under the Initiative.



• DTSC’s Report will include:
• Summary of public and stakeholder 

engagement 
• Overview of waste topics (including data 

analysis)
• Presentation of Findings and 

Recommendations

Hazardous Waste Reduction 
Initiative Report
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DTSC is to produce a final report to describe its efforts and activities under the Initiative.The Report will include: A summary of the public and stakeholder engagement activities.An overview of the pilot project topics with data analysis, including findings from the SB 14 document review and base-line data analysis from the Hazardous Waste Tracking System. DTSC’s findings and recommendationsThe findings will include specific findings on each pilot project focus area, as well as general findingsThe recommendations will identify areas where additional efforts could be focused to achieve waste reduction, or additional areas that could be further explored.DTSC’s pursuing the recommendations would be dependent on availability and appropriation of resources.Although the report is not yet complete, I’d like to share with you a sample of some of the observations and opportunities we identified in carrying out the initiative.



• Community involvement
• Dialogue between impacted communities
• Costs of innovative cleanup options
• New/emerging cleanup technologies 

Observations and Opportunities
Contaminated Soils
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In evaluating contaminated soils and waste reduction strategies, a number of themes emerged:Each community near contaminated sites is different, and there is a growing trend for communities to be more involved in cleanup decisions and for the impacted communities’ preferences to carry more weight.There is a growing desire for communication between communities impacted by contaminated sites, and communities at sites where contamination may be destined.The external or indirect costs of excavation and disposal of contaminated soils are often not taken into account in evaluating cleanup options.  An example of this might be costs of community health care associated with the increased exposure from diesel emissions.  There is an opportunity to explore ways to incorporate external costs to weigh against short term costs, such as using lifecycle assessment methods Although the number and type of soil treatment technologies that can successfully treat contamination on site to required cleanup standards are limited, there are opportunities to work with vendors and responsible parties at regulated cleanup sites to develop more.



Soil Washing Bench Scale Testing – Exide

Emerging Cleanup Technologies
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We had the opportunity to evaluate a possible cleanup technology to be used at the cleanup of contamination in the community surrounding Exide.  The primary contaminant at the site is lead deposited in the neighborhoods from the recycling of batteries.The primary option for cleanup is the removal of the lead contaminated soil, shipping it to a land disposal facility either in California or in another state.Through the cleanup planning process, a bench scale test of soil washing was set up to evaluate the ability of soil washing to remove lead contamination from the contaminated soils.The findings from the bench scale test were that:The effectiveness of soil washing is dependent on the soil composition, and the proportion of fine clays, silts, sand and gravel.For this particular test, only the gravel fraction was able to be cleaned to below the 80 ppm residential cleanup standard.Offsite disposal would still be required for the rest of the soilAlthough it did not prove viable in this instance, this work provides a basis for future work and alternatives that could be explored



Super Critical Water Oxidation (SCWO)

Emerging Cleanup Technologies
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Another cleanup technology we had an opportunity to review was Super Critical Water Oxidation (SWCO).  This technology was suggested by Advisory Committee members as a technology of interest for the treatment of soil contaminated with DDT, a chlorinated organic pesticide.SCWO uses high temperature (650 °Celsius) and high pressure (218 atmospheres) to destroy and oxidize organic compounds.Primarily used on groundwater – desire was to explore its use with contaminated soils – According to General Atomics, the owner of the pilot SCWO unit, it has never been used on soils before.The AC toured the General Atomics San Diego facility where it has its SCWO pilot unit and observed them run a demonstration on diesel fuel and water.General Atomics quoted the cost for a treatability study on DDT soils at  $100,000 to nearly $300,000.  (A full scale SCWO reactor would cost $3 – 5 million to construct.)Although there was no opportunity to pursue a treatability study under the Initiative due to cost constraints, what we learned does give us a good foundation for future work and advancements.



Evaporative Desorption Technology

Emerging Cleanup Technologies
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Evaporative Desorption Technology is an electric unit, treats contaminated soils that have been removed from their location, and uses low temperature thermal desorption (it essentially uses heat to volatilize contaminants from the soil and captures the contaminants in filter units).It can be adjusted to specific site and contaminants, and is able to meet protective cleanup goalsIt has been demonstrated to achieve significant reduction/elimination of soils or wastes requiring off-site disposalAccording to its vendor, Reterro, it could be used at petroleum contaminated sites, such as underground tank cleanups or at other sites contaminated with organic chemicals.Of the technologies reviewed, Evaporative Desorption Technology is the one that is readily available for implementation, and represents a technology that could be pursued with our Cleanups Program at a site they are overseeing.



• Community Perspectives in Cleanups
• Understanding of Technical Options
• Role of Communities in DTSC’s Decisions

Community Dialogue on the 
Management of Contaminated Soil
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Another aspect of the Initiative that evolved as we looked at contaminated soil, the community members of the Advisory Committee suggested DTSC facilitate a Community Dialogue on the Management of Contaminated Soil. The purpose and outcomes of the Community Dialogue include:Developing an opportunity for communities to express their perspectives on how best to handle contaminated soil.Helping communities understand the technical options available for managing contaminated soil, and the potential benefits and drawbacks. Further defining the role of communities in DTSC’s decision-making processes associated with the fate of contaminated soil in their communities.The Community Dialogue will include a series of meetings with DTSC and members of communities impacted by contaminated soil. The meetings will take place in late summer through mid fall of 2017. 



Observations and Opportunities
Lead Acid Batteries
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DTSC also has a number of observations from its work with lead acid batteriesThe primary lead acid battery applications are in automobiles and grid storage There are only limited commercially available alternatives to the (e.g., lithium ion), but even these raise concerns (safety, limited recycling)Auto makers and energy companies continue to invest heavily in lead acid based technologies, which means they will be here for some time to come.



• Reduction in lead use
• Extension of battery life
• Alternative recycling methods (non smelting)

Pilot Projects for Consideration
Lead Acid Batteries
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Research on alternatives to lead acid batteries should continue, to create alternatives that do not rely on lead.In the interim, until viable alternatives are developed and made available, several potential pilot project have been proposed by the battery industry related to lead-acid battery design, manufacturing, recycling, performance and performance enhancement. DTSC received proposals to evaluate innovations in battery technology and battery recyclingOne proposal would use changes in battery chemistry to extend battery service life from 4 – 6 years to over 10 yearsThis would potentially reduce the number of spent lead acid batteries being generatedOne proposal would significantly reducing the amount of lead used in each battery, which reduces the amount of lead needing to be handled and recycled.One proposal identifies alternative lead recycling methods that do not rely on smelting and reduce the potential for air emissions.One additional point on this last proposal, it may also hold some promise in treating lead contaminated soils.Each of these proposals represents opportunities for improvements, and are worth evaluating even as alternatives to lead-acid batteries are being explored.



• Reduction in lead use

Pilot Projects for Consideration
Lead Acid Batteries
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One proposal would significantly reducing the amount of lead used in each battery, which reduces the amount of lead needing to be handled and recycled.Reduces Lead Content 46%Reduces lead dust in productionIncreases Battery Life 3XReduces Charging Time >50%



• Extension of battery life

Pilot Projects for Consideration
Lead Acid Batteries

Presenter
Presentation Notes
One proposal would use changes in battery chemistry to extend battery service life from 4 – 6 years to 15 years or moreThis would potentially reduce the number of spent lead acid batteries being generated that need to be recycled.



• Alternative recycling methods (non smelting)

Pilot Projects for Consideration
Lead Acid Batteries
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One proposal identifies alternative lead recycling methods that do not rely on smelting and reduce the potential for air emissions.One additional point on this last proposal, it may also hold some promise in treating lead contaminated soils.Each of these proposals represents opportunities for improvements, and are worth evaluating even as alternatives to lead-acid batteries are being explored.



Observations and Opportunities
Refinery Wastes and Organic Solvents
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Due to time and staff limitations, our work on refinery wastes and organic solvents was more limited in scope.First step was to request generators’ source reduction evaluation reviews and plans they are required to prepare according to the Pollution Prevention and Hazardous Waste Source Reduction and Management Review Act (also referred to as SB 14).  The reductions and measures in these plans aren’t audited or validated, include only what the generator self-identifiesDTSC staff evaluated the reductions reported and opportunities identified in those plans.Even in light of these limitations, however, many opportunities identified:Sharing of best practices between similar generators could result in further reductionsAdditional on-site treatment and recycling could occur if regulatory barriers evaluatedImproved employee training and equipment maintenance could improve many generators’ reductionsEconomic factors, such as fees, taxes, pollution control costs, tax credits or available capital, can also play a role in waste reduction decisions, but more research is needed to better understand the effect and interaction of those



• Mandatory versus voluntary Source 
Reduction

• Mandatory versus voluntary technologies
• Short term versus external costs
• Influence of economic factors
• Local Government role and involvement
• Community role and involvement

Observations and Opportunities
Topics to Explore
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In carrying out the Initiative and evaluating the information for each of the pilot project topics, DTSC learned much, but also identified many areas that deserve further exploration.For example, one key observation about California’s Source Reduction requirements is that the generators are required to develop a plan identifying source reduction techniques that could apply, but they are not required to implement anything they identify.  The program is voluntarySimilarly, unlike for air pollution law where some control technologies are mandated, there is no requirement for generators to use of alternative technologies to reduce hazardous waste generation, or to use less or nontoxic alternatives.  This is another topic that could be explored.Economic factors, such as fees, taxes, pollution control costs, tax credits or available capital, can also play a role in waste reduction decisions, but more research is needed to better understand the effect and interaction of those on generator decisions to reduce wastes.It is important to note that the role of local government and CUPAs has expanded significantly since California’s waste reduction laws were enacted.  The role and benefits of CUPAs in helping businesses in their jurisdictions to achieve waste reductions should be explored.And finally, there is no public review or input into the source reduction evaluation reviews and plans prepared by generators.  The decisions made by these businesses related to the hazardous chemicals they use and the wastes they generate have the potential to impact communities near them.  It is worth exploring whether communities would like to have this type of opportunity, and if so, how to accomplish it.



• Advisory Committee meeting late June
• Finalize Report
• Prioritizing opportunities
• Identifying resources and partnerships

Hazardous Waste Reduction Initiative 
Next Steps
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As we wrap up our project, there are a few things that we are looking at as next steps.We have scheduled one last Advisory Committee meeting to take place later this month.We are working on and will be finishing our report, including its findings and recommendations.As I described, we have identified quite a few opportunities to continue work that was begun or to explore areas that need additional work.The challenge this presents, as with anything DTSC does, is available resources. Much of what we identified will require that resources are appropriated for DTSC to carry out.  That said, we are also researching other sources of funds (including EPA grants and other program grants), developing partnerships with other regulatory programs in DTSC as well as other CalEPA boards and departments to explore their inclusion of some of the concepts into the work we identified, and have developed and continue to explore partnerships with businesses and continued outreach to communities that would also benefit from further developing some of this work.Thank you for your time.  I’d be happy to answer any questions you have at this time.
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