Mixed Waste Generator Characterization Guidance
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1.0 Mixed Waste Defined

Waste contaminated with radioactive components and at least one RCRA-listed hazardous constituent or exhibits a RCRA hazardous characteristic is mixed waste. See the Hazardous Waste Generator Characterization Guidance in the Hazardous Waste Management Subject Area for a detailed description of hazardous waste characterization and the Radioactive Waste ManagementLow-Level Waste Generator Characterization Guidance

 in the  Subject Area for waste characterization. 

All mixed waste must be characterized and accepted for transfer to a Waste Management (WM) facility and/or approved by WM for shipment to an off-site treatment, storage, or disposal facility. Your characterization will allow WM to safely handle, segregate, store, treat, and ship your waste off-site for disposition. Waste that is not properly characterized may be subject to rejection by WM.

To determine if your waste needs to be sampled and analyzed for radionuclides and/or for RCRA hazardous constituents, contact your Radioactive Waste Program ManagerEnvironmental Compliance Representative (ECR)

 or the WM  Waste Management Representative

 (WMR),  for assistance.

A generator must know in advance that the process being used will create mixed waste, in accordance with the Work Planning and Control of Experiments and Operations Subject Area. Contact your Environmental Compliance Representative (ECR) for assistance with planning work activities that may generate radioactive wastes.

It is important to prevent the creation of waste that contains both hazardous constituents and transuranic (TRU) radionuclides, because of limited storage and disposal facilities for TRU mixed waste. TRU waste is a radioactive waste containing greater than 100 nCi/g radioactive nuclides with an atomic number greater than 92.

TRU mixed waste requires special handling if it exhibits the characteristics of reactivity, corrosivity, or ignitability. Always notify WM before generating such waste. TRU mixed waste is not certifiable for disposal at WIPP, and would require treatment to remove any of these characteristics. Unless such treatment is available, such waste has no disposal path. 

2.0 Process Knowledge

Because mixed waste contains both hazardous and radioactive components, check the EPA and NYSDEC lists to see if any of the chemical constituents are on the lists and if your waste exhibits any or all of the hazardous characteristics of ignitability, corrosivity, reactivity, or toxicity. Also, see the Hazardous Waste Generator Characterization Guidance 
exhibit (2.0 Tools for Characterizing Hazardous Waste) in the Hazardous Waste Management Subject Area. 

Waste generators through their knowledge of the process that generated the waste may characterize mixed waste that is generated at BNL. There are circumstances where the U.S. Environmental Protection Agency (EPA)/Ecology protocol sampling and analysis are not feasible or necessary for characterization of hazardous constituents (40 CFR 262.11, "Hazardous Waste Determination" [EPA 1987]). Under these circumstances, techniques that rely primarily on documented knowledge of raw materials, processes and material balances can be employed to characterize wastes. Such techniques may be employed when one or more of the following conditions are met.

· The waste stream is difficult to sample because of physical form. This primarily applies to pieces of metal (e.g., shielding) that contain hazardous constituents in their composition rather than as a residue that could be removed for testing or in a decontamination process.

· Sampling and analysis of the waste stream could result in unacceptable risks of radiation exposure (i. e., not consistent with the as low as reasonably achievable [ALARA] precept of DOE).

· Waste is too variable to be characterized by one set of samples (e.g., drums containing contaminated protective clothing, rags, and absorbent).

· Process knowledge is available and sufficiently documented to provide a complete characterization of the waste stream (e.g., MSDS, mass balances, etc.).

Process knowledge will not be accepted by WM unless it can be shown that the process producing the waste is rigidly controlled, such as through procedures governing waste segregation of input materials procurement. Through an understanding of the material input to a process and manner in which the material is manipulated or handled, the waste may be characterized by use of a model that accounts for the quantities which will be included in the waste from that process. Appropriate documentation must accompany the Radioactive Waste Control Form (RWCF) or the Accountable Nuclear Material Waste Control Form (ANMWCF)  in the Radioactive Waste Management Subject Area to show that the use of process knowledge is appropriate. Examples of appropriate documentation include:

	· Interview information
	· Process flow charts

	· Logbooks
	· Inventory sheets

	· Procurement records
	· Vendor information

	· Qualified analytical data
	· Mass balance from an uncontrolled process (e.g., spill cleanup)

	· Radiation work packages
	· Mass balance from a process with variable inputs and outputs (e.g., washing/cleaning methods)

	· Procedures and/or methods of accomplishment
	· Material Safety Data Sheets


If the information is sufficient to quantify constituents of regulatory concern and determine waste characteristics, as required by the regulations and TSDF waste acceptance criteria (WAC), the information is considered acceptable knowledge.

This information is documented on a Radioactive Waste Control Form (RWCF) or Accountable Nuclear Material Waste Control Form (ANMWCF) in the Radioactive Waste Management Subject Area, including supporting documentation, in accordance with the requirements in this subject area.

If you are performing a new process that will generate mixed waste, contact your area WMR, who can help you determine the appropriate documentation to complete. 

3.0 Sampling and Analysis

Sampling and analysis may be required if

· Process knowledge is not available or adequate to completely characterize the waste, and/or

· You are uncertain as to whether regulated hazardous materials may be present.

The Analytical Services Laboratory (ASL) or an approved off-site laboratory will do the analyses in accordance with the generator defined sampling plan. Your WMR will provide assistance to determine the type of analysis required to characterize your waste and provide guidance on characterization procedures for unknown wastes. 

You should provide the sampling personnel with as much information as possible about the composition of your waste. Before collecting the sample, the sampling technician or WMR reviews the sampling method and strategy to determine if they are safe and appropriate for the waste. 

There are several sampling methods for the various kinds of waste. The sampling method and devices used to sample a container of waste depend on the generator-supplied information.  Requests for sampling are in accordance with the Environmental and Waste Management Services (EWMS) Division’s procedure EM-SOP-105, Request for Sampling and Supplemental Health and Safety Plan, or an equivalent approved facility- or activity-specific procedure.  

Sampling and analysis of waste is done according to a pre-approved sampling and analysis plan. 

If you are generating mixed waste, and are unable to calculate its activity or determine its radionuclide level through process knowledge or waste assay, then you need to arrange for waste sampling. Contact your WMR for assistance.

Chain of Custody and Analytical Instructions (COC)

If your waste requires analysis, you are responsible for requesting that it be sampled and analyzed. Your WMR or ECR will assist you in filling out a COC, taking samples, and arranging for the appropriate analysis.

Waste samples used for the analytical characterization of the waste streams will be submitted to the onsite Analytical Services Laboratory (ASL) for screening for radioactivity and onsite analysis, or will be shipped to an approved contract laboratory for analysis. EM-SOP-109, Chain-of-Custody Procedure defines requirements for documenting the possession (custody) of samples from the point of collection to receipt of the sample by the analytical laboratory. This procedure also allows for providing waste analysis instructions.  The RWCF/ANMWCF number and/or the container serial number for each waste package sampled will be recorded so that the sample is traceable to a specific waste parcel or container.

Sampling Methods

Provide the sampling personnel as much information about the composition of your waste as possible. This exchange is important because, before collecting the sample, the sampling technicians or WMR will select a sampling method and strategy that is safe and appropriate for the waste. 

There are several sampling methods for the various kinds of waste. The sampling method and device used to sample waste depends on the generator-supplied information based on knowledge of the waste. Sampling must meet EPA SW-846 industry standards, or equivalent standards.  EPA publication SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, is a compilation of analytical and sampling methods that have been evaluated and approved for use in complying with the RCRA regulations. SW-846 functions primarily as a guidance document setting forth acceptable sampling methods.  Information about other methods and analytical technologies may be accessed through the EPA's Technology Innovation Office Clu-In web page.

The ability to characterize waste adequately is based on obtaining enough samples to ensure that a representative population of samples is collected. The EPA has guidance documents, and methods are based on media being sampled.  If a small amount of waste must be sampled (e.g., a drum), one sample may be all that is necessary if the waste is known to be homogeneous.  Larger waste streams (e.g., soil piles), will require numerous samples. EWMS maintains the Environmental Monitoring SOPs web site and provides sampling guidance for environmental media that should be followed if applicable to your waste.  

To ensure that each waste stream is characterized properly and that the analytical data is truly representative in nature the following table should be used for characterizing the different waste streams. The number of samples per waste stream is based on statistical methods and an acceptable deviation between the samples. A statistical analysis tool has been developed by WM (see Appendix A – Request for Use of Non-DOE Facility for Disposal of Radioactive Waste in the BNL Waste Certification Program Plan (WCPP) in the Radioactive Waste Management Basis Program Description, and must be used to determine the number of samples needed for bulk waste streams such as soil.  Preliminary data used for clean up level purposes may be used for screening, however unless all of the constituents required by the disposal site Waste Acceptance Criteria have been accounted for, further characterization samples will be mandatory. 

4.0 Radionuclide Determination and Reporting

As a mixed waste generator, you are responsible for identifying all radionuclides present in your waste stream.  Be sure to list all radionuclides on the RWCF or ANMWCF for your mixed waste, as specified in the Radioactive Waste Management Subject Area.

Radionuclide information is obtained from the analytical results or from generator calculations that are based on the curie content of each component in the waste. See the Low-Level and Transuranic Waste Generator Characterization Guidance in the Radioactive Waste Management Subject Area for a detailed description of radionuclide determination. 

5.0 Documentation

Characterization Documentation

Before mixed waste can be transferred from the generator’s facility to WM, a documentation package must be completed. 

A documentation package contains information about the waste that enables WM to properly manage and track the waste and is required before transport to a WM facility. 

The documentation package consists of 

· Radioactive Waste Control Form or Accountable Nuclear Material Waste Control Form 

· Radioactive Waste Inventory Form
· Sampling and analysis plan (if applicable)

· Analytical data (if applicable)

· Draft Waste Profiles (if applicable)

Instructions for preparing the required waste characterization documentation are provided in the this subject area.

Contact your area WMR, who can provide assistance in preparation of the appropriate documentation.

Material Safety Data Sheet (MSDS)

An MSDS is a basic source of information about hazardous chemicals. Each MSDS must list several characteristics of the chemical including 

· Chemical identity as used on the container label 

· Chemical and common names of all hazardous ingredients 

· Physical and chemical characteristics of the hazardous ingredients 

· Physical and health hazards of the hazardous ingredients, including exposure symptoms 

· OSHA permissible exposure limit (PEL) and other exposure limits 

An MSDS is a useful tool in helping to characterize surplus manufacturers' products because they should contain detail regarding hazardous components, physical data, ignitability, reactivity, health hazards, etc. However, if the product has been mixed or contaminated with other materials, the MSDS information may not apply. 

Contact your ECR or WMR if you cannot locate an MSDS. Keep all MSDSs for product material you replace for use in disposal of your waste. Refer to the BNL Material Safety Data Sheets (MSDS) Database Query web site for additional information.
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