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Appendices

Appendix A – BNL Assessment and Implementation Plan for Compliance with DOE Order 435.1 “Radioactive Waste Management”

ABSTRACT

DOE Order 435.1, Radioactive Waste Management, and DOE Manual 435.1-1, Radioactive Waste Management Manual, require radioactive waste facilities, operations, and activities to have a radioactive waste management basis consisting of physical and administrative controls to ensure the protection of workers, the public, and the environment.  Brookhaven National Laboratory’s (BNL) radioactive waste management activities include generator activities resulting from BNL’s research programs and laboratory support operations, and the treatment, staging, storage, and certification of radioactive waste to offsite treatment, storage, and disposal facilities’ (TSDFs) waste acceptance requirements.

BNL prepared an Implementation Plan to document the compliance basis for each applicable element of DOE Order 435.1 and DOE Manual 435.1-1, and identified specific actions and a schedule for achieving full compliance with the Order.  The Implementation Plan, approved by DOE on July 6, 2000, serves as the technical basis for this Radioactive Waste Management Basis (RWMB) document, and is provided as Appendix A to this document.

This document establishes the RWMB for all BNL radioactive waste facilities, operations, and activities by identifying the BNL management systems and requirements that govern the authorization basis documentation for BNL facilities, and the performance of BNL radioactive waste operations and activities.  Additionally, this document discusses BNL’s approach to some specific requirements of the Order and how BNL addresses these requirements.

The requirements of Chapter III (Transuranic Waste) of DOE Manual 435.1-1 were reviewed and found to be enveloped by the requirements of Chapter IV (Low-Level Waste), which are addressed by the Implementation Plan approved by the DOE.  Therefore, the identification of transuranic (TRU) waste at BNL does not require additional controls beyond those defined within this document.  BNL will make every effort to discover Defense Mission links for TRU waste, however, since non-defense TRU waste currently has no identified path to disposal, this RWMB serves as notification to DOE that such TRU waste may be stored in excess of the storage limits defined in Section 5.3, herein.  TRU waste will be managed under the same procedures as other radioactive waste.  BNL intends to store TRU waste that is currently ineligible for disposal at the Waste Isolation Pilot Plant (WIPP) until the DOE complex-wide problem of its disposal is resolved.  For WIPP-eligible waste, BNL will abide by the WIPP transportation and disposal Waste Acceptance Criteria, and will incorporate TRU into our waste handling procedures.

The term “radioactive waste” used herein is applicable to low-level, TRU, and the radioactive component of mixed waste.
1.0 INTRODUCTION

This document establishes the Radioactive Waste Management Basis (RWMB) for Brookhaven National Laboratory (BNL).  The RWMB was prepared in response to the requirements of DOE O 435.1, Radioactive Waste Management, and DOE M 435.1-1, Radioactive Waste Management Manual.  The scope of the RWMB is limited to management of transuranic waste, low-level waste, and the radioactive component of mixed waste, and includes all radioactive waste management facilities, operations, and activities (including generation, treatment, and storage). BNL does not manage high level wastes, and does not operate any radioactive waste disposal facilities.

BNL generators characterize, stage, and transfer radioactive waste to the Waste Management organization (WM) within the Environmental and Waste Management Services Division for treatment, interim storage, and shipment to off-site disposal facilities.  BNL generators may also treat and store radioactive wastes within the authorization bases of their facilities.  BNL generators certify their waste to a general acceptance profile defined by the WM.  The WM acceptance profile and Radioactive Waste Control Form (RWCF)/Accountable Nuclear Material Waste Control Form (ANMWCF) are used to control this certification and onsite transfer activity, and are defined in BNL’s Standards-Based Management System (SBMS) Radioactive Waste Management and Mixed Waste Management subject areas.  The generator certification of waste to the WM acceptance profile ensures that all waste transferred across this organizational boundary is managed within the authorization basis and operating boundaries of BNL waste management facilities.

WM generally performs the onsite transfer, treatment, packaging, and interim storage prior to offsite shipment for disposal of routinely generated radioactive wastes resulting from BNL’s research programs and laboratory operations support activities.  Radioactive wastes are also generated by BNL’s environmental remediation program and the decontamination and decommissioning (D&D) projects.  WM provides technical support to these projects and certifies all BNL radioactive wastes to the waste acceptance requirements of offsite TSDFs in accordance with the BNL Waste Certification Program, prior to offsite shipment.

The BNL Radioactive Waste Management Basis is based on institutional-, facility-, and activity-level controls defined by the BNL SBMS, and supported by project- and division-level implementing procedures.  The BNL SBMS consists of management system descriptions and subject area documents (lab-wide procedures), which provide baseline requirements for the performance of all BNL work.  All BNL radioactive waste facilities, operations, and activities are subject to the requirements of BNL management systems and subject areas.

The following sections of the RWMB describe how the requirements of DOE O 435.1 are integrated into the BNL SBMS.  Section 2.0 identifies the BNL Management Systems governing facility authorization bases.  Section 3.0 discusses the on-site transportation of radioactive waste at BNL.  Section 4.0 discusses BNL’s Waste Certification Program Plan.  Section 5.0 documents BNL’s approach and basis for compliance with specific Order requirements.

2.0 FACILITY AUTHORIZATION BASIS

DOE O 435.1 (Ref. DOE M 435.1-1 I.1.E.8) requires that “ …Radioactive waste management facilities, operations, and activities shall implement DOE Standards, DOE-STD-1027-92, Hazard Categorization and Accident Analysis Techniques for Compliance with DOE 5480.23, Nuclear Safety Analysis Reports, and/or DOE-EM-STD-5502-94, DOE Limited Standard: Hazard Baseline Documentation, and shall, as applicable, prepare and maintain hazard analysis documentation and an authorization basis as required by DOE O 425.1A, Startup and Restart of Nuclear Facilities, DOE O 5480.21, Unreviewed Safety Questions, DOE 5480.22, Technical Safety Requirements, and DOE 5480.23, Nuclear Safety Analysis Reports.”
BNL operates and maintains a wide range of facilities to support its diverse mission of basic and applied research.  Requirements for safety analysis documentation, including the level of rigor of analysis and the ultimate approval authority, are governed by the type of BNL facility requiring safety documentation.  Nuclear facilities requiring Safety Analysis Reports (SARs) fall under the requirements of 10 CFR 830 Subpart B.  Accelerator Facilities requiring a Safety Analysis Document (SAD) fall under the requirements of DOE Order 420.2A “Accelerator Safety,” and facilities that are neither nuclear nor accelerator are covered under DOE Order 420.1A “Facility Safety.”  The BNL SBMS Management System Description: Facility Safety defines the requirements and processes for facility and research personnel to analyze hazards and risks, and to develop and implement controls to manage hazards that might impact the environment, the health and safety of the worker, or the public.

SBMS subject area Facility Hazard Categorization provides guidelines for the determination of a Facility Hazard Category for each existing and new facility at the Laboratory.  Facility hazard categorization is based on the radioactive and chemical inventory within a facility and their associated hazard potential.  Hazards are evaluated in compliance with 10 CFR 830 Subpart B, “Safety Basis Requirements,” DOE Standard 1027-92, "Hazard Categorization and Accident Analysis Techniques for Compliance with DOE Order 5480.23"; and OSHA Process Safety Management of Highly Hazardous Chemicals (29 CFR 1910.119).  The Facility Hazard Category determines the type of facility and subsequent requirements for safety documentation, authorization basis, and approval authority for operation of the facility.

BNL’s Integrated Safety Management System (ISMS) defines SBMS as providing the policies, standards of performance, Laboratory-wide procedures, and guidelines governing the work that BNL staff perform, and as implementing the applicable external requirements (DOE Directives, and Federal, State, and local statutes, regulations, and permit requirements).  The BNL Standards-Based Management System is delivered on-line using hypertext mark-up language (HTML).  The content of the information is protected through a rigorous change control process.  Therefore, the on-line information is the only official copy of the materials, eliminating the need for distributing and managing the information by controlled hard copy.

The BNL SBMS Management System Description: Facility Operations defines the Facility Operations Management System (FOMS) responsibility for ensuring that each BNL facility can be effectively and efficiently used and operated within an established operational safety envelope.  The FOMS also provides the stewardship of the process for Facility Use Agreements (FUAs), which define boundaries for operations and conditions in the facility and interfaces between facility occupants and service providers.

The FOMS relies upon key Laboratory processes that identify potential risk to employees, visitors, guests, the public, and the environment that result from facility occupant activities, and establishes engineered and administrative controls to manage that risk.  The administrative control to manage risks at the facility level is the FUA.  The FUA is developed to specify the operational safety limits (i.e., Technical Safety Requirements [TSRs], Accelerator Safety Envelopes [ASEs], and Environmental Impact Envelopes) of the facility, to clearly establish facility operational roles, responsibilities, accountabilities, and authorities, to define interfaces between occupant organizations and service providers, and to provide for interface management.  The FUA document serves as a tool for short- and long-term work planning by providing a ready reference source of the facility capabilities and capacity.  It categorizes facilities and provides a facility-based, activity hazard assessment that allows for efficient selection of work locations across the Laboratory.

FUAs serve as the operational and occupancy agreement between the Deputy Director for Operations (acting on behalf of the Laboratory Director as landlord), the principal occupant organization, and BNL service-provider organizations.  FUAs have been developed and approved for all BNL facilities.

Activity-level requirements for BNL are defined in the SBMS Management System Description: Work Planning and Control (WP&C).  The WP&C management system ensures that all work is planned and performed properly, hazards and risks are identified and controlled, resources are scheduled and coordinated, and appropriate feedback mechanisms are in place.  For this management system, "work" is defined as the activities that involve the design, operation, maintenance, modification, construction, demolition, or decontamination of facilities, systems, or experiments by BNL or non-BNL personnel, and includes BNL radioactive waste management operations and activities.  The WP&C management controls the experimental design; the project planning, management and status reporting (capital and expense projects); the maintenance, repair, and modification work planning; and the standard operating procedures (SOPs) work processes.  This system also maintains the BNL SBMS Subject Area: Work Planning and Control for Experiments and Operations which requires consideration of the FUA to assure that work activities do not adversely impact the hazard classification, safety envelope, or environmental envelope of the facility.

Authorization Basis:

The following BNL management systems, as discussed above, constitute the authorization basis for all BNL facilities, including WM facilities and generator facilities in which radioactive waste management activities may be conducted.
1. SBMS “Management System Description: Facility Safety”
2. SBMS subject area “Facility Hazard Categorization”
3. SBMS “Management System Description: Facility Operations”
4. SBMS subject area “Facility Use Agreements”
5. BNL list of active ”Facility Use Agreements”
6. SBMS “Management System Description: Work Planning and Control”
7. SBMS subject area “Work Planning and Control for Experiments and Operations”

2.1 WM Radioactive Waste Facilities

WM operates facilities for the treatment and temporary storage of radioactive waste.  One of these facilities is classified as a Nuclear Hazard Category 3 facility, and the remaining are classified as radiological facilities based on DOE-STD-1027-92, Change 1, “Hazard Categorization and Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports.”  These facilities are discussed as follows:

2.1.1 Building 801

Building 801, the Isotope Research and Processing Laboratory Hot Area, contains three 500-gallon liquid waste hold-up tanks where aqueous radioactive waste is collected prior to acceptance and either 1) transferred by WM to Building 810/811 for treatment and/or interim storage prior to offsite disposal or 2) solidified by WM prior to shipment to offsite disposal.  Building 801 is classified as a Radiological Facility.  See Section 5.5 for discussion of BNL’s approach to contingency storage for liquid radioactive waste.
Authorization Basis:
1. Building 801: Isotope Research and Processing Laboratory Facility Use Agreement
2. Safety Assessment Document for the Waste Concentration Facility (Buildings 811 and 801), December 1995.

3. Preliminary Hazards Analysis, Building 801 – Isotope Research and Processing Laboratory – Hot Area, October 1993.

2.1.2 Buildings 810/811

Building 810/811, the Waste Concentration Facility (WCF), is the central facility for the receipt, processing, and volume reduction of aqueous radioactive waste at BNL.  The WCF is currently used primarily as a collection and interim storage facility for the radioactive liquid waste stream.  The WCF includes four aboveground tanks (D-Waste Tanks #1-4) located in the northwest corner of the WCF yard.  Tanks #1 and #2, which are currently out of service, have a capacity of 22,000-gallons each and tanks #3 and #4 have a capacity of 18,000-gallons each.  Aqueous wastes are transferred offsite for treatment and disposal or solidified and sent offsite for disposal.  The WCF is classified as a Radiological Facility.

All current work activities at the WCF are conducted under the control of existing WM SOPs or Technical Work Documents prepared in accordance with the WMD-ADM-940, Preparation of Procedures.  Consistent with the requirements of BNL’s SBMS Management System Description: Work Planning and Control, this SOP requires the performance of a job hazard screening review to determine the adequacy of defined work controls based on the ESH&Q issues, job complexity/uncertainty, and work coordination requirements.  Spare capacity is administratively maintained in the WCF’s liquid waste storage tanks for the purpose of providing contingency storage capability for BNL in accordance with the requirements of DOE Order 435.1.  BNL’s approach to contingency storage is discussed in more detail in Section 5.5.

Authorization Basis:
1. Waste Concentration Facility (Buildings 810 & 811) Facility Use Agreement
2. Preliminary Hazard Analysis for the Waste Concentration Facility (Building 811), November 1995.

3. Supplemental Hazard Analysis for the Waste Concentration Facility (Building 811) and Waste Transfer Facility (Building 810), August 2001.

2.1.3 Waste Management Facility

The Waste Management Facility (WMF) includes an Operations Building, a RCRA Waste Building, a Mixed Waste Building, and a Radwaste Reclamation Building.  An overview of each building is provided below:

· Operations Building (Building 860):  The Operations Building is designed as an administrative facility.  This building provides office space for the Waste Management staff and a shop and garage area.  In addition, this building provides showers and a change area.

· Reclamation Building (Building 865):  The Reclamation Building is the primary facility for radioactive waste handling, size reduction, small volume liquid solidification, compaction, and packaging of material (for subsequent off-site disposal).  This building receives bulk radioactive waste of various sizes and configurations to be disassembled, decontaminated, size reduced and/or packaged for temporary storage prior to shipment off-site.  Based upon historical plant operations, and on WMF administrative controls, criticality is not considered to be a concern.  Building 865 is one of the two buildings comprising the Nuclear Hazard Category 3 facility within the WMF.

· Mixed Waste Building (Building 870):  The Mixed Waste Building is a warehouse facility for temporary storage of liquid and solid mixed and radioactive wastes, and hazardous and industrial waste.  Waste is received and managed in this facility and held until transport has been set for shipment off-site.  Treatment activities in Building 870 may include neutralization or size reduction.  Building 870 is one of the two buildings comprising the Nuclear Hazard Category 3 facility within the WMF.

· RCRA Waste Building (Building 855):  The RCRA Waste Building is used to store solid and liquid hazardous wastes in compliance with the Resource Conservation and Recovery Act (RCRA).

The WMF was designed to meet all current applicable federal, state, local, county and town environmental requirements.  It was also designed to meet the various DOE orders governing the design and ultimate construction, as well as operation of these types of facilities.  Based upon the hazard assessment, the safety analysis report (SAR) and an evaluation of the facilities inventory, portions of the WMF are classified as a Non-reactor Nuclear Hazard Category 3 facility.  Administrative controls, documented in the WMF SAR and Technical Safety Requirements, ensure that the inventory levels of the WMF do not exceed a Nuclear Hazard Category 3 level, nor pose a criticality concern.  In accordance with DOE-STD-1027-92, Change 1, administrative controls are an acceptable means of managing/controlling operations of a Nuclear Hazard Category 3 facility.  Contingency storage requirements of DOE Order 435.1 are addressed in WM liquid waste handling SOPs and discussed below in Section 5.5.
Authorization Basis:
1. Waste Management Facility Facility Use Agreement
2. Final Safety Analysis Report for Waste Management Facility, March 2004
3. Waste Management Facility Technical Safety Requirements, March 2003
2.1.4 Other WM Radioactive Waste Facilities

BNL radioactive waste management activities are principally conducted in the WM facilities addressed above.  Three BNL facilities, previously used by WM, are no longer functional.  The Old Hazardous Waste Management Facility and Building 650 (the old Reclamation Facility) have been turned over to BNL's Environmental Management Directorate.  Building 650A, a small storage building adjacent to Building 650, is still under WM management but is slated for removal in FY2005 with funding provided by the DOE Office of Future Liabilities.  Reactivation of Building 650A for any radioactive waste management activity is not anticipated, and will require revision of this RWMB and approval by DOE.

2.2 BNL Generator Treatment Activities

BNL radioactive waste management activities are principally conducted in the facilities addressed in Section 2.1, above.  Waste treatment activities may also be performed in BNL generator facilities.  Routine generator waste treatment activities include small-scale (less than 55 gallons per year) volume reduction and compaction, size reduction, stabilization, evaporation, filtration, and neutralization.  Such small-scale waste treatment activities are managed within the facility safety envelope as defined by the generator Facility Use Agreement, and performed in accordance with the BNL SBMS Subject Area: Work Planning and Control of Experiments and Operations, which insures that work activities are performed safely, and do not adversely impact the hazard classification, facility safety envelope, or environmental envelope of the facility.  New, larger scale generator waste treatment activities will be identified to and approved by the DOE Brookhaven Site Office (BHSO).  Current large-scale waste treatment activities are described below.

2.2.1 Collider Accelerator Department

Treatment of Radioactive Liquid in Tankers

The Collider Accelerator Department (C-AD) waste treatment activity includes the application of steam heat to the liquid in the Collider-Accelerator Department (C-AD) tankers in Building 974 on Thomson Road.  This treatment process has been approved by the DOE-BHSO per letter from Michael Holland to Thomas Sheridan dated January 2, 2003.  The three 7,000-gallon tankers are used to hold radioactive liquid removed from the C-AD process equipment pending opportunities for re-insertion and reuse of the liquid in the C-AD process equipment.  The application of steam heat for freeze protection results in evaporation of tritium-contaminated liquid from the tanks, creating an airborne emission.  BNL considers this evaporation process to be treatment of liquid radioactive waste.  This operation is conducted under the existing set of BNL and C-AD controls and procedures that govern the use of the tankers.  These existing controls protect the workers, public, and environment, and assure compliance with applicable regulations such as New York State’s Suffolk County Article 12.  See Section 5.5 for discussion of BNL’s approach to contingency storage for liquid radioactive waste.

Size-Reduction and Packaging of Non-Dispersible Low-Level Radioactive Waste

A dedicated area for low-level radioactive waste packaging is located in the area vacated by the Bubble Chamber Facility, Building 960.  This area serves as a radioactive and mixed waste packaging area for C-A Department. Waste storage bins (B-25, B-12, B-52 bins, 55-gallon drums) are staged in this area for routine waste packaging.  Full bins are surveyed and characterized, and paperwork is sent to the WM organization, which picks up completed bins for final shipment.   Also in this area are three walk-in connex containers.  One container is used for packaging solid mixed wastes.  The second connex is used for 55-gallon drum storage of wastes prior to waste management pickup.  The third contains supplies and an industrial scale to weigh wastes or waste packages.  An old building structure in the area is used for waste sorting and for cutting and sizing materials.  All work in this building is done in compliance with the requirements of the Subject Area: Work Planning and Control for Experiments and Operations and C-AD procedures.

Disposal of Tritiated Water to the Sanitary Sewer System

Activated cooling-water systems contain several radionuclides, but tritium is the only nuclide of environmental significance since it has a long half-life (12.3 years).  About 100,000 gallons of tritiated cooling water is contained in the closed-looped, secondarily contained cooling-systems at C-AD.  Total tritium inventory in this water is about 30 mCi (1x109 Bq).  Optimizing the beam transport through beam-line components minimizes activation of cooling water but there will always be tritium.  Because discharge of tritiated water to the sanitary sewer is discouraged by the Laboratory, activated water is retained in tankers during maintenance and returned to tritiated cooling-water systems whenever possible.  In the event that cooling water cannot be re-used in the system, it is evaporated in accordance with approved C-A procedures and NESHAPS, or if it meets SBMS and SPDES requirements, it may be released in a controlled manner to the sanitary sewer system.

2.2.2 Environmental Sciences Department

The Environmental Sciences Department (ESD) performs research in the fields of alternative waste treatment technologies and contamination transport mechanisms.  Treatment of waste, being their core research mission, may be performed within their facilities as a routine part of their experimental work.  This aspect of treatment is not considered governed by the DOE Order 435.1.  Radioactive waste no longer part of the research cycle is subject to the Order’s requirements, and may be treated by neutralization, solidification or size reduction on a small scale i.e., less than 55-gallons per year.  Larger scale generator waste treatment activities will be identified to and approved by the DOE-BHSO.
2.2.3 Environmental Restoration Division

BNL's Environmental Restoration Division (ERD) manages Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) cleanup activities and other remediation and D&D activities, including the Peconic River Project, Groundwater Projects, Surface Projects, and decontamination and decommissioning of the Brookhaven Graphite Research Reactor (BGRR) and the High Flux Beam Reactor (HFBR).  ERD waste treatment activities include the following:

Sr-90 Plume/Resin Treatment

ERD performs treatment of groundwater plumes for removal of Sr-90.  The process consists of pumping extracted groundwater through resin filters.  The filtered water is injected back into the groundwater.  Spent filters are drained, a solidification agent added, and the solidified filters are disposed.  This treatment activity is performed in accordance with the requirements of the BNL SBMS Subject Area: Work Planning and Control for Experiments and Operations and ERD procedures.
Solidification of Peconic River Sludge

ERD performs a treatment process for the remediation of Peconic River sludges.  The process consists of drying the sludges in drying beds, adding a solidification agent as needed, and mixing.  The solidified sludges are transferred to Supersacks, or direct-loaded into railcars, for disposal.  This treatment activity is performed in accordance with the requirements of the BNL SBMS Subject Area: Work Planning and Control for Experiments and Operations and ERD procedures.

Size Reduction of Debris

ERD periodically performs size reduction of radioactively contaminated waste items to allow for more efficient packing and transportation, and disposal cost savings.  This operation may be conducted by use of hydraulic shears, disassembly, or other means.  This treatment activity is performed in accordance with the requirements of the BNL SBMS Subject Area: Work Planning and Control for Experiments and Operations and ERD procedures.

2.2.4 Plant Engineering

The Plant Engineering Division operates the BNL Sewage Treatment Plant (STP).  STP operations result in the generation of solid radioactive wastes in the form of dried sludges.  A drying shed equipped with plastic filters is used to separate water from sludge, and the slightly radiological sludge is then dried on drying tables.  The water is reintroduced into the system.  Once the sludge is dried, it is containerized for disposal.  The STP sludge drying waste treatment activity is performed in accordance with the requirements of the BNL SBMS Subject Area: Work Planning and Control for Experiments and Operations and Plant Engineering procedures.

2.2.5 Medical Department

Storage of Regulated Medical Waste in Bldg 490

Radioactive regulated medical waste (R-RMW) is stored in Bldg. 490 (Room 9-174C locked freezer and in the Bldg. 490 basement within locked freezers) until sufficient quantities of material are aggregated to justify shipments for disposal.  Shipments typically occur about every three years.  This material (R-RMW) is kept frozen to maintain their non-putrescible state and to minimize the potential for the transfer of biological hazards to personnel.  As freezer storage capabilities do not exist in the WMF, the R-RMW is stored in the above areas within designated Radioactive Materials Storage Areas in conformance with Radiological Control Division procedures and in conformance with applicable SBMS requirements for radioactive work permits, radioactive waste and regulated medical waste.  The Medical Department, in coordination with the ESH&Q Department, controls the acceptance of material, the storage, packaging for off-site transport, and maintenance of material in this storage area in accordance with all applicable site requirements.

3.0 ON-SITE TRANSPORTATION OF RADIOACTIVE WASTE

DOE O 435.1 (Ref. DOE M 435.1-1 I.1.E.11) requires that “ … Radioactive waste shall be packaged and transported in accordance with DOE O 460.1A, Packaging and Transportation Safety, and DOE O 460.2, Departmental Materials Transportation and Packaging Management.”

The onsite transport of BNL radioactive materials is performed in accordance with the requirements of the BNL SBMS Management System: Hazardous Material Transportation Safety, which implements the requirements of DOE O 460.1A and DOE O 460.2 Chg 1 for the BNL Site.
The WM generally performs the onsite transfer, treatment, and interim storage of routinely generated radioactive wastes resulting for BNL’s research programs and laboratory operations support activities.  The WM Standard Operating Procedures (SOPs) are utilized to provide activity-level controls for the WM’s radioactive waste activities and include the requirements of DOE O 460.1A and DOE O 460.2 Chg 1.  These SOPs address the loading and unloading of vehicles, hazards assessment/classification, appropriate waste packaging, and required documentation needed to identify and track the waste.

The Waste Control Form (WCF) is central to this evaluation and is the tool used by the WM to assess hazards, and determine packaging requirements or special handling requirements for onsite transfers of radioactive and hazardous wastes.  The WCF is used by the WM as an onsite shipping paper.

Authorization Basis:

1. SBMS “Management System Description: Radiological Control”
2. SBMS “Management System Description: Hazardous Material Transportation Safety”
3. SBMS subject area “Transfer of Radioactive Materials Onsite”
4. WMD-SOP-510, Review of Radioactive Waste Control Form and Accountable Nuclear Material Waste Control Form
5. WMD-SOP-572, Packaging, Transporting, Storage and Closure of Radioactive Waste Containers
6. WMD-SOP-578, Shipping Radioactive Waste
7. WMD-SOP-650, Shipping Mixed Waste
RADIOACTIVE WASTE CERTIFICATION PROGRAM

DOE M 435.1 requires that the RWMB include minimum controls to ensure the protection of workers, the public, and the environment.  Specific management controls required by the Order and applicable to BNL are:

1) Generators.  The waste certification program.

2) Treatment Facilities.  The waste acceptance requirements and the waste certification program.

3) Storage Facilities.  The waste acceptance requirements and the waste certification program.

This section describes how BNL complies with these minimum requirements.

The BNL Waste Certification Program Plan  (WCPP) defines requirements to meet waste stream characterization and waste acceptance criteria (WAC) for waste form, packaging, certification, and transfer of low-level waste (LLW), transuranic (TRU) and mixed waste.  The purpose of the WCPP is to describe how LLW, TRU and mixed waste from BNL are certified for shipment to approved offsite Treatment, Storage, and Disposal Facilities (TSDFs).  The BNL WCPP does the following:

· Satisfies the requirements detailed in the Hanford WAC and associated QA requirements;

· Satisfies the requirements of the Envirocare of Utah, Inc., Waste Analysis Plan; and

· Applies to all activities associated with LLW, TRU and mixed waste certification at BNL.

Other requirements met by the WCPP are established in the following:

· Other applicable TSDF waste acceptance criteria;

· 49 CFR Parts 100 – 185, Subtitle B--Other Regulations Relating to Transportation, Chapter 1, Research and Special Programs Administration, Department of Transportation; and

· Department of Energy Order 435.1, Radioactive Waste Management.

BNL complies with the requirements of the documents listed above through the execution of this plan and its accompanying implementing procedures.  The WCPP applies to all waste characterization and certification activities performed at BNL for radioactive wastes destined for offsite disposal.

Waste management activities are conducted by procedures developed to comply with the many applicable federal laws and regulations, DOE Orders, and off-site facility waste acceptance criteria.  The BNL WCPP is established by implementing those components of the policies and procedures applicable to waste certification.  When preparing waste for offsite disposal, BNL generators certify their waste to a general acceptance profile defined by WM.  The WM acceptance profile and Radioactive Waste Control Form used to control this certification and onsite transfer activity are defined in BNL’s SBMS subject areas Radioactive Waste Management, which addresses the requirements for both low-level and transuranic radioactive wastes, and Mixed Waste Management.  The generator certification of waste to the WM acceptance profile ensures that all waste transferred across this organizational boundary is managed within the authorization basis and operating boundaries of WM waste management facilities.

The WM onsite waste processing operations, such as handling, treatment, interim storage and shipping, are performed in accordance with WM Standard Operating Procedures (SOPs), the WM Conduct of Operations Policy, and the WM Quality Assurance Manual.  Personnel qualifications, training, certification, and characterization activities are also described in these documents.

BNL disposes of low-level radioactive waste at Hanford and other authorized off-site DOE and commercial facilities.  Under the terms of the agreement with Hanford, the WM is the only BNL organization authorized to ship low-level waste to Hanford for disposal and is considered the site waste generator.  Therefore, BNL is a single waste generator with respect to radioactive waste disposal at Hanford.  Individuals at BNL who generate wastes are considered onsite waste generators by the WM.  Onsite waste generators are trained to meet the WM requirements to ensure compliance with the Hanford Waste Acceptance Criteria (WAC).  The program for certifying low-level waste to the Hanford WAC is described in WM SOPs.  The program includes waste characterization, designation, traceability, segregation, packaging, minimization, quality assurance, and training.  In certifying waste for disposal, BNL makes extensive use of documented process knowledge in waste characterization.  The same approach to waste certification is used for other offsite low-level, transuranic and mixed waste Treatment, Storage and Disposal Facilities (TSDFs).

4.0 BNL IMPLEMENTATION OF DOE ORDER 435.1

This section describes how BNL meets certain requirements in DOE O 435.1 and DOE M 435.1.

4.1 Generator Radioactive Waste Management Activities

Protection of workers, the public, and the environment from hazards associated with radioactive material (including wastes) is provided by the controls implemented by the SBMS (e.g., Radiological Control Management System and implementing subject areas, Environmental Management System and implementing subject areas, etc).  Appendix A of this document, Assessment and Implementation Plan for Compliance with DOE Order 435.1 “Radioactive Waste Management”, provides a crosswalk of Order requirements and SBMS controls.

The Laboratory’s Environmental Management System (EMS) was designed to meet the rigorous requirements of the globally recognized International Organization for Standardization (ISO) 14001 environmental management standard, with additional emphasis on compliance, pollution prevention, and community involvement.  The EMS ensures that environmental issues, including radioactive waste activities and operations, are systematically identified, controlled, and monitored.  Moreover, the EMS provides mechanisms for responding to changing conditions and requirements, reporting on environmental performance, and reinforcing continual improvement.

The EMS subject area Identification of Significant Environmental Aspects and Impacts requires all BNL organizations to identify activities, products, or services that have environmental aspects that could significantly impact the environment.  The Work Planning and Control system is the primary method for aspect identification.  The EMS defines low-level waste, mixed waste, and transuranic waste generation (in any amount) as significant environmental aspects.  Additionally, storage of radioactive material, radioactive airborne emissions, and radioactive liquid effluents are all defined as significant.  The EMS requires operational controls to be applied to all significant environmental aspects.  Some of the key operational controls applicable to the radioactive waste activities and operations include:

· SBMS subject areas Radioactive Waste Management and Mixed Waste Management, which define packaging, labeling, characterization and interim storage requirements for these waste types;

· SBMS subject area Radioactive Airborne Emissions, which implements National Emissions Standard for Hazardous Air Pollutants (NESHAPs) requirements;

· SBMS subject area Liquid Effluents, which implements Clean Water Act requirements; and

· SBMS subject area Storage and Transfer of Hazardous and Nonhazardous Materials, which implements local Suffolk County Sanitary Code, Article 12 Standard requirements.

These requirements and the others identified in Appendix A control radioactive waste generator activities and operations in accordance with the requirements of DOE O 435.1.

In accordance with BNL’s commitment to pollution prevention, some radioactive waste generated by research, support, and clean-up operations may be reused or recycled.  When a decision is made to discard radioactive waste to offsite disposal, a Waste Control Form is completed for entry into the Waste Tracking System and the additional safeguards of DOE O 435.1 are applied.

4.2 Approval of Exemptions for Use of Non-DOE Facilities

DOE M 435.1 Requirement I.2.F.(4)

DOE radioactive waste shall be treated, stored, and in the case of low-level waste, disposed of at the site where the waste is generated, if practical; or at another DOE facility.

Requirement I.2.F.(4) specifies that DOE facilities at the site where the waste was generated shall be used to treat, store, and, for low-level waste, dispose of the waste, if practical.  Otherwise, other DOE facilities at another site should be used.  The authority to grant an exemption to use a non-DOE waste management facility is delegated by DOE M 435.1 to the DOE Field Element Manager.  For an exemption to be granted, certain conditions must be met and documented.  For example, the Field Element Manager must determine that the use of a non-DOE facility is in the best interests of the government, is acceptable based on an annual review of the intended facility, and that the waste meets permit and license conditions for that facility.  DOE Headquarters must be notified of any exemptions and the Office of the Assistant Secretary for Environment, Safety and Health must be consulted before exemptions are executed.  A general exemption for mixed low-level waste disposal is granted through memorandum, Lytle and Whitfield, October 12, 1993.

To simplify processing of exemptions and meet the intent of the Order, Requirement I.2.F.(4) for commercial treatment, exemptions will be carried out at BNL by using the annual DOE Project Baseline Summary (PBS) update process.  The BNL WM updates its waste stream data in the DOE Project Baseline Summary (PBS) annually.  The PBS and its associated Stream Disposition Data (SDD) contain the required information on the collection, treatment, storage, and disposal of all radioactive waste streams for the BNL site.  The SDD also includes data on the commercial treatment and disposal of certain radioactive waste streams.  Acceptance of the SDD information by DOE constitutes approval of BNL’s use of the commercial facilities identified in the SDD for the treatment of these particular waste streams.  Exemptions for waste streams destined for commercial treatment that are not in the SDD will be requested by BNL on a case-by-case basis.  The request will provide the information required by the Field Element Manager.

Use of commercial facilities for the disposal of radioactive waste will continue to be subject to formal exemption packages separate from information provided in the SDDs.  This additional exemption documentation will follow DOE Chicago (CH) guidance.

4.3 Storage Limit for Low-Level Waste 

DOE M 435.1 Requirement IV.N.(2)

“Low-level waste that has an identified path to disposal shall not be stored longer than one year prior to disposal, except for storage for decay, or as otherwise authorized by the Field Element Manager.”

BNL’s practice is to ship radioactive waste to a disposal facility as soon as possible.  Because BNL deals with relatively small quantities of radioactive waste streams having a wide range of characteristics, accumulating enough of certain waste streams for their economical treatment, certification, and shipment within one year is not always practical.  BNL periodically monitors the waste inventory with the objective of reducing its overall volume.  Radioactive wastes are currently being stored inside buildings for protection against the weather, or outside in accordance with the requirements of the SBMS subject area Storage and Transfer of Hazardous and Nonhazardous Materials, which defines design and operational requirements to ensure safe storage.  Activated materials free of dispersible radioactivity may be stored outdoors without an additional container.  The storage of radioactive wastes for longer than one year on the BNL site does not pose a significant added risk to workers, the public, or the environment.

In general, non-“decay-in-storage” wastes which reach a one-year storage date within the first half of a fiscal year will be shipped from the site for disposal no later than the end of the same fiscal year.  Similarly, non-“decay-in-storage” wastes which reach a one-year storage date within the second half of a fiscal year will be shipped from the site for disposal no later than the end of the first half of the next fiscal year.  Decay in storage wastes are exempt from storage clocks per DOE M 435.1 Chapter IV, Item N (2).

Temporary volume increases in the waste inventory may occur when managing waste from specific projects or cleanout activities.  BNL will operate to reduce the inventory of stored radioactive wastes in a timely manner, with consideration of the safety, cost effectiveness, and operational efficiency of waste disposal activities.

Specific wastes streams are known from past experience to be difficult and not cost effective to dispose of within one year based on volume, and/or specialized handling, packaging, and transportation requirements.  These items are discussed in Sections 5.3.1 through 5.3.4 with BNL’s planned disposal schedule.  BNL will use the exception process defined in Section 5.6 to document necessary and justifiable changes in plan.

At the end of each fiscal year, the WMD will provide the DOE BHSO with a report summarizing all waste in storage which is more than 18 months old, and the waste category (e.g., remote-handled waste) which defines its extended disposal schedule. 

4.3.1 Environmental Restoration Projects

SBMS Management System Description: Environmental Restoration describes the Environmental Restoration (ER) management system that ensures that cleanup of contaminated soils, groundwater, and facilities is accomplished safely, efficiently, cost-effectively, and in a manner that meets all performance objectives and complies with applicable federal, state, and local laws and regulations, and defines that the ER management system operates in accordance with the CERCLA process.  Such ER projects are subject to multi-party agreements with regard to the approach, schedule and performance objectives.  Radioactive wastes generated from BNL ER projects will be safely staged, stored and disposed of consistent with the requirements of the CERCLA multi-party agreements.  ER activities may also include non-CERCLA projects, such as facility decontamination and decommissioning.  ER radioactive wastes that are staged or stored prior to transfer to offsite treatment or disposal will have a documented hazard evaluation which determines that their storage configuration provides appropriate controls, commensurate with the hazard of the material, to assure protection of the workers, environment and public.  The DOE-approved schedule and budget agreements create the upper tier, project summary level schedule for disposal of ER radioactive waste.  Detailed plans and schedules for disposal of ER radioactive wastes are documented in the BNL-approved Environmental Management Directorate’s Waste Management Plans.  These schedules determine the appropriate timeframes in which ERD-managed waste will be staged, stored, and disposed.

4.3.2 WM EM Liability Wastes

As part of the transition of the BNL WM activities from DOE’s Office of Environmental Management (EM) to the Office of Science, a formal Transition Plan (Ref. DOE letter from Malosh to San Martin, dated July 6, 2000) was developed to establish agreements for the ownership and funding responsibility for disposition of wastes generated prior to transition of the WM activities to the Office of Science.  In this document, it is stated that wastes with a Radioactive Waste Control Form approved prior to October 1, 2000, are the responsibility of EM.  These wastes are being dispositioned on an approved schedule which will result in some radioactive wastes being stored for more than one year.  All such grandfathered EM Wastes are scheduled to be dispositioned by October 30, 2004, per BCP WM-01-01.

4.3.3 Remote-Handled Wastes

Certain BNL radioactive wastes have radioactive characteristics (>100 mrem on contact) which cause them to require special handling.  These items are generated occasionally in small volumes and may require special consideration for decay in storage, remote handling, packaging, and transportation (e.g., scheduling Type B casks/containers), as well as ALARA concerns.  Such BNL items include BLIP targets, sources, and other highly activated materials.  Due to ALARA considerations, as well as the safety, cost effectiveness, and operational efficiency of waste disposal activities, BNL will observe a maximum three year clock for disposal on such items.  This three year storage limit for remote-handled wastes is based on analysis of rates of consistently generated remote handled waste, which shows that three years of generation is required to result in sufficient quantities to cost-effectively ship one cask/container.  BNL will dispose of such remote-handled wastes as sufficient quantities are generated to provide for cost-effective shipment, but not to exceed a three-year storage limit.

4.3.4 Site-Wide Material Inventory and Property Disposition Project

The BNL Site-Wide Waste Material Inventory and Property Disposition Project (SMIPD) was initiated in FY 1999 and continued through FY 2000 to identify surplus BNL materials for potential re-use, recycle, and disposition.  As part of the Nuclear Strategic Plan's Disposition Plan, the material listed on the SMIPD inventory will be researched to determine current status.  Material still awaiting disposition will be transitioned onto the listing of "Orphaned 
Radiological Material" (FY 2004 Performance Measure 3.4.2.1 deliverable) for tracking to disposal.  

4.4 Waste with No Identified Path to Disposal

DOE M 435.1 Requirement III.H.(2) and IV.H.(2)

“…waste streams with no identified path to disposal shall be generated only in accordance with approved conditions which, at a minimum, shall address:

(a) Programmatic need to generate the waste;

(b) Characteristics and issues preventing the disposal of the waste;

(c) Safe storage of the waste until disposal can be achieved; and

(d) Activities and plans for achieving final disposal of the waste.”

The BNL SBMS Subject Area: Work Planning and Control for Experiments and Operations requires assurance of an identified path to disposal for all work activities that will result in the generation of radioactive waste prior to generation.  The WM provides subject matter expertise to waste generators in the determination of waste streams that have paths to disposal and those that do not.  If a generator cannot identify that a waste stream has a path to disposal, then the WM will assist the generator in making this determination.  The generators will first consider alternative processes, techniques, and/or materials to avoid generating such a waste stream.  When a proposed waste stream has been identified as not having a path to disposal, then a request for approval to generate the waste stream will be prepared with the required information and submitted to DOE for approval.

4.5 Contingency Storage for Liquid Radioactive Wastes

Any liquid radioactive waste accumulated on the BNL site in volumes greater than 250 gallons in single-walled containers without secondary containment, will be provided with contingency storage capacity.  This capacity is provided via WM's administratively maintained spare volume in the D-Waste storage tanks located in Building 810/811.  24,000 gallons of spare volume is available in these tanks, which is sufficient for this purpose.  Designated transfer equipment (pumps and hoses) are inspected and tested twice a year to assure functionality in the event of an emergency.  Operator aids for the fire department and the site supervisor have been updated to assure the WM Local Emergency Coordinator is notified in the event of a liquid radioactive waste spill.

4.6 Exception Approval Process

Deviations from management controls and commitments described by this RWMB will be evaluated to determine the effect that the proposed deviation would have on worker, public, or environmental impact.  Deviations from the storage clocks that will not extend the clock more than six months, as described in Section 5.3, may be requested via email to the DOE Waste Management Program Manager.  Documentation of the request and its approval will be documented in a memo and filed per existing Document Control procedures at the WMF.  All other deviations will be submitted via letter describing the proposed deviation, basis for ensuring safety and environmental protection, and schedule, to the DOE Waste Management Program Manager for approval prior to implementation.
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Appendix A

Brookhaven National Laboratory

Assessment and Implementation Plan

for Compliance with

DOE Order 435.1 “Radioactive Waste Management”

Note:  This document represents the assessment of the Laboratory’s state of compliance with the Order at the time of the Order’s initial issuance.  In areas where the Laboratory was not in compliance, actions were defined to achieve compliance.  All actions necessary to achieve compliance have been implemented as of March 2003.
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