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1. INTRODUCTION 

Oak Ridge National Laboratory is a multipurpose research and development facility owned and operated 
by the Department of Energy and managed under subcontract by Martin Marietta Energy Systems, Inc. 
ORNL's primary role is the support of energy technology through applied research and engineering 
development and scientific research in basic and physical sciences. ORNL also is a valuable resource in 
the quest to solve problems of national importance, such as nuclear and chemical waste management In 
addition, ORNL produces useful radioactive and stable isotopes for medical and energy research that are 
unavailable from the private sector. 

These research and development activities generate numerous small waste streams. In the hazardous waste 
category alone, over 300 streams of a diverse nature exist. Minimization and reduction of all wastes is an 
important goal in maintaining efficiency of ORNL R&D activities and protection of workers, the public, 
and the environment. 

Waste minimization is defined as any action that minimizes the volume or toxicity of waste by avoiding its 
generation or recycling. This is accomplished by material substitution, changes to proasses, or recycling 
wastes for reuse. Waste reduction is defined as waste minimization plus treatment which results in volume 
or toxicity reduction. The ORNL Waste Reduction Program will include both waste minimization and 
waste reduction efforts. 

Waste reduction has received considerable emphasis and will be an important consideration during the 
next decade. Federal regulations, DOE policies and guidelines, increased costs and liabilities associated 
with the management of wastes, limited disposal options and facility capacities, and public consciousness 
have been motivating factors for implementing comprehensive waste reduction programs. 

DOE Order 5820.2& Sect. 3.c.2.4 requires DOE facilities to establish an auditable waste reduction 
program for all LLW generators.' In addition, it further states that any new facilities, or changes to 
existing facilities, incorporate waste minimization into design considerations. A more recent DOE Order, 
5400.1, Sect. 4.b, requires the preparation of a waste reduction program plan which must be reviewed 
annually and updated every three years.' Implementation of a waste minimization program for hazardous 
and radioactive mixed wastes is sited in DOE Order 5400.3, Section 7.d.5.3 This document has been 
prepared to address these requirements. 

2. OBJECTIVES OF THE ORNL WASTE REDUCTION PRQGRAM 

A formal ORNL waste reduction program for hazardous wastes has been in existence since mid-1985 when 
it was launched in response Eo the requirements of the RCRA, Section 3002.4 The waste reduction plan 
required by DOE Order 5400.1 expanded ORNL, waste minimization and reduction reporting requirements 
to include all waste types generated. The goals of the ORNL Waste Reduction Program are to prevent 
pollution and reduce the volume and toxicity of all wastes generated, where economically feasible, 
maintaining quality, and ensuring the protection of the environment and the health of the public and 
employees. 

Most waste reduction programs address production facilities, which typically have few streams with large 
volumes. Production facilities are, therefore, able to realize large cost savings through few, focused waste 
minimization or reduction efforts. ORNL is an R&D facility having up to 300 hazardous wastes streams, 
most of which are generated in small quantities. In contrast to production facilities, the wide diversity of 
ORNL waste complicates both management and compliance with regard to reporting requirements. 
ORNL, as a facility of over 960 small laboratories, will experience difficulty seeing any large cost "savings," 
even with a comprehensive Waste Reduction Program. However, significant waste reduction can be 
achieved by the strategy which is outlined in this pfan. 

1 
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The basic strategy for waste reduction at ORNL is to (1) identify major generators of major or problem 
waste streams and implement projects to reduce those streams and (2) train and motivate all ORNL staff 
to incorporate waste reduction measures into their activities. The latter aspect targets the small, variable, 
diverse waste streams and is to be accomplished through workshops, posters, incentive programs, and 
ORNL, policies. 

B c h  ORNL division will conduct waste stream evaluations and assessments of processes and facilities to 
identify target waste streams and processes for waste reduction efforts. As streams are targeted for waste 
minimization activity, funding is requested and project-specific waste minimization goals established. 

2.11 MANAGEMENT COMMITMENT 

Energy Systems and ORNL management are committed to the minimization of waste volumes and toxicity. 
This position was reflected in a memorandum distributed to all ORNL employees dated September 13, 
1985 (See Appendix A) from the ORNL Director to ORNL Division Directors. All ORNL employees 
received a recent statement from the ORNL Director dated November 22, recognizing the need for 
pollution prevention (See Appendix A). In addition, ORNL management provided funding from ORNL 
Overhead in February 1991 to bridge a gap in programmatic support for waste reduction for the remainder 
of Ey 1991. 

2.2 ENERGY SYSTEMS' WASTE REDUCTION POLICY STATEMENT 

The Energy Systems' policy regarding waste minimization was issued in May 1986 (See Appendix A). That 
policy reflected the company's commitment to a disciplined, rational approach to waste management- 
Furthermore, this policy conveyed Energy Systems' intent to implement comprehensive waste minimization 
programs that reduce the quantity and hazard of generated wastes. DOE and Energy Systems have a 
policy of total compliance with ES&H laws and regulations, including RCRA waste minimization. 

2.3 PROGRAM OBJECTIVES 

The objective of a waste reduction program is to establish an organized approach to reduce waste 
generation at the source or to recycle waste resulting in a reduction of risk to human health and the 
environment. ORNL's Waste Reduction Program is designed to reduce environmental, health, safety, and 
financial liabilities while complying with Federal regulations, DOE orders, and company policies. A 
commitment to waste reduction should also improve ORNL's standing in the scientific and local 
community. These objectives were communicated to all employees in the policy letters discussed in 
Sections 2.1 and 2.2 

The following are elements of the Waste Reduction Plan to meet the objectives stated. The elements are 
discussed in more detail throughout the plan. 

o involve all ORNL employees in the waste reduction effort 
o provide waste reduction training 
o establish achievable, measurable waste reduction goals as part of each Division Director's 

annual measures of performance 
o establish recycling programs 
o establish waste tracking systems that are designed to evaluate waste reduction 

accomplishments 
o prioritize the waste streams or facility areas for waste reduction potential by conducting 

generator evaluations 
o conduct economic feasibility studies of potential waste reduction candidate waste stream 
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o 

o 
o 

obtain funding and establish schedules for the implementation of selected waste stream 
options 
establish a program of awards for waste reduction suggestions 
maintain open channels of communication 

The overall success of the program will depend upon the continued commitment of management to the 
program, achieving realistic waste reduction goals, and the participation of ORNL employees. 

2.4 PERFORMANCE GOALS 

A priority of a waste reduction program is to establish reasonable waste reduction goals that are 
quantifiable and measurable. ORNL's divisions will be requested to develop plans for reducing their 
waste generation by a specified percentage. Divisions will be responsible for evaluating and priorhizing 
waste streams to achieve these goals. ORNL Waste Management will coordinate waste reduction efforts 
for selected, large, multi-division waste streams. Later revisions of this plan will document specific goals 
for each waste category. Established goals for waste reduction will be subject to periodic review. The 
objective is to reduce the volume and toxicity of all waste streams as much as is practical by establishing 
goais that are achievable, measurable, meaningful, and acceptable. 

ORNL's performance evaluation criteria, established for determining award fees, include waste reduction 
goals and milestones, providing an additional incentive. 

3. WASTE REDUCTION AT ORNL PROGRAM DESCRIPTION 

3.1 PROGRAM BUDGET 

Table 1 shows the waste reduction budget for the next five fiscal years, including the salary for the Waste 
Reduction Coordinator, a part-time Co-op student, and the costs for conducting projects sponsored by the 
Waste Management Coordination Office. ORNL divisions will need to allocate additional funding for 
waste reduction planning, evaluation, and implementation to benefit their divisions. The funding levels 
indicated are Requirements, Case 1, and Case 3 levels from the FY 1993 A D S  submission. 

3.2 ORGANIZATION 

ORNL has appointed a Waste Reduction Coordinator to manage the program on waste minimization and 
reduction. The WRC resides functionally within the Waste Management Organization, as shown in 
Appendix B. 

DOE-OR0 Waste Management Division functions as the programmatic oversight for the Waste Reduction 
Program. DOE-Headquarters Waste Management provides independent oversight of the Waste Reduction 
Program through routine audits and surveillances. Both the Waste Management Division and 
Environmental Protection Division provide technical support in the review of Waste Reduction Plans and 
implementation of procedures. 
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Table 1. Budget scenarios for ORNL Waste Reduction Program 

Case I Projects" 

Gaseous waste systems analysis; LLLW flowsheet 
development. 

Upgrade of plan to meet State Law; program audit; 
waste stream evaluations; project identification; 
recycling. 

Waste stream evaluations; project identification and 
implementation; recycling. 

Waste stream evaluations; project identification and 
implementation; recycling; program audit. 

Waste stream evaluations; project identification and 
implementation; recycling. 

Waste stream evaluations; project identification and 
implementation; recycling; program audit. 

Waste stream evaluations; project identification and 
implementation; recycling. 

' Case I budgets for FY 1W-97 include funding for 1 ln FIE (Waste Reduction Coordinator plus 
cooperative education student); annual report; review of plan; coordination of comprehensive program; 
interaction with WRRs; information exchange; tracking of progress toward goals; incentive program; 
employee training; awareness program; and liquid waste systems analysis. 

Since 1985, each ORNL waste generating division has had a WRR. The WRRs are assigned by the 
respective Division Directors and act as the waste reduction technology transfer point within their 
divisions. This responsibility includes providing information about the wastes generated within their 
division for reporting purposes; ensuring that new projects or changes to existing facilities have considered 
waste reduction in design or construction; and submitting ideas, problems, or nominations of waste 
reduction efforts originating in their division. It should be noted that the people acting as the division 
WRR have other responsibilities. This is not a full-time position. The WRRs are often designated as 
Environmental Protection Officers, Generator Certification Officials, etc., sometimes along with their 
research or other professional obligations. 

The Waste Reduction Coordinator meets with the WRRs biannually to exchange information, provide 
updates on waste reduction developments, discuss problem, elicit suggestions, and review the program. 
Informally, contact with the WRRS on waste reduction activities occurs on a more frequent basis. The list 
of current division Waste Reduction Representatives is maintained by the Waste Management 
Coordination Office. 
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3.3 ORGANIZATIONAL INTERFACES 

3.3.1 Internal Interfaces 

A L M A  Propram 

As for any operation, the ALARA principle must be considered when planning waste minimization. The 
ALARA and Waste Reduction Programs have common objectives. During the planning of any project or 
operation consideration is given to minimizing waste, protecting the safety and health of employees, and 
minimizing impacts to the environment. The ALARA Program is being expanded to include 
nonradioactive functions, Hazardous Chemicals A L U  Waste minimization would obviously play an 
important role in limiting the exposure of personnel to hazardous chemicals. In general, excessive waste 
results in excessive exposure to either radiation or hazardous chemicals and must be avoided by good 
planning. 

Canital Proiects 

Any new capital project or change to an existing facility must consider potential waste generation as part 
of the project plans. Beginning in November 1989, the following waste minimization statement has b n  
in the environmental protection documentation (the ADM, AcDM, or EAM) developed for each new 
project. Waste reduction will be included in the new NEPA documentation for new projects at ORNL. 

"As called for in DOE Order 5400.1 [Chapter 111, Section 4, Part (b)], the Resource Conservation 
and Recovery Act [Section 1003, Part (a), Item (6)], and O R W s  Waste Reduction Plan, measures 
will be taken during both the construction and operational phases of the proposed project to 
implement waste minimization practices. Waste minimization includes actions such as source 
reduction (minimizing the generation of wastes), material substitution (using less hazardous 
materials), procurement control (purchasing only quantities required), recycling (reusing 
materials), and good housekeeping practices (cg., preventing spilki). Guidance regarding waste 
minimization will be obtained from the ORNL. Waste Reduction Coordinator as early as feasible 
in the planning stages of the proposed project." 

Certification Programs 

The certification program at ORNL has initiatives that include all categories of waste. Certification 
program objectives include improved waste stream characterization and segregation, coinciding with waste 
minimization objectives. Waste generator certification is required, and the required training includes waste 
reduction. 

Development of the ORNL Waste Certification Programs is being closely coordinated with the Waste 
Reduction Program. Liquid waste, SLLW, and TRU waste GCOs have been appointed to provide waste 
generation, characterization and processing information. Where appropriate, the information is used in a 
system analysis data base to determine methods for reducing waste generation and identifying areas where 
efforts are required for compliance with federal regulations. 

Pollution Prevention Awareness Prouam 

DOE Order 5400.1 specifies that a documented PPAP be part of each project's mission statements and 
project plans. The PPAP has formed an Implementation Planning Committee and Task Teams to develop, 
plan, and implement components of the PPAP. The PPAP has similar objectives to the Waste Reduction 
Program to instill awareness, disseminate information; and provide training, rewards and encourage 
employee participation in environmental issues and pollution prevention. Sharing objectives, the two 
initiatives will coordinate activities where appropriate, e.g., inclusion of a combined PPAP and waste 
reduction statement in the project plan. 
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Performance Improvement Process Propram 

Waste reduction efforts and suggestions have been supported by the PIP Program. The PIP Program has 
studied waste reduction activities such as chemical dispensing stations, recycling oil, and paper recycling. 

3.3.2 External Interfaces 

Other DOE Facilities 

Communications with other DOE facilities is accomplished by use of the WIN system which has a waste 
minimization bulletin board and allow sites to exchange ideas, problems, and technology electronically; 
attending Waste Reduction workshops, conferences, seminars, etc.; and establishing contacts at other DOE 
sites to exchange waste reduction information. Information about ORNL's waste reduction training and 
Waste Reduction Program has been given to other facilities. 

Other External Sources 

ORNL has utilized and will continue to use the free waste minimization assessment resources from the 
University of Tennessee's Center for Industrial Services. The EPA has established the Waste Reduction 
Resource Center of the Southeast which ORNL can use as a waste reduction clearing house. 

3.4 WASTE STREAM CATEGORIES 

All ORNL waste streams and operations are involved or will be involved in waste reduction efforts. 

3.4.1 Waste Stream Identification 

For purposes of the Waste Reduction Program, ORNL wastes are classified as: 

hazardous wastes (including containerized gaseous wastes), 
mixed wastes 
gaseous wastes (ix., air emissions), 
TRU wastes, 
SLLW, 
LLLW, 
process waste, and 
industriallsanitary waste. 

Waste stream characterization plays an important role in both the waste reduction and certification 
programs. In order to apply waste reduction or certify a waste stream, the waste stream characteristics 
must be known. Waste stream characterization will also determine if the composition is homogeneous or 
heterogenous, consistent temporally or inconsistent. For waste reduction efforts, this information will be 
obtained during waste generator evaluations. The data will be used to apply waste reduction technology, 
(Le., process changes, recycling, material substitution, etc.). In the waste certification program, waste 
stream characterization will determine WAC for generated waste streams. Data will be shared between 
these programs to avoid duplication of effort. 

The CI' 1990 waste generation rates for all categories of waste, except gaseous, are given in Table 2. 
ORNL does not, at present, have quantitative information on gaseous effluents, Hazardous wastes 
generated during CY 3990  resulted in 75,397 kg from routine operations and 67,692 kg from nonroutine 
operations such as laboratory cleanout, spills, etc. Presently, the other wastes categories cannot be tracked 
as routine or nonroutine generation. 
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Hazardous 

Mixed 

Table 2. ORNL waste generation rates for CY 1990' 

" 
131,629 kg 

11,460 kg 

I Waste Categoory I Waste Generation 11 

- 
Transuranic 3 m3 

Solid low-level 1793 m3 

Liquid low-level I 1534 m3 

Sani tarybndfill 1 11,920 m3 L 

Process 270,000 m3 

3.4.2 Tracking Systems 

A detailed system for tracking progress toward generators' goals will be developed. Routine feedback will 
be provided to division management, WRRs, and ORNL management. 

To effmively monitor waste reduction progress, ORNL waste tracking systems need further development 
for each type of waste. A computerized data base has been used for tracking hazardous wastes from the 
point of generation to ultimate disposal since 1986. Data originate from the "Request for Disposal" form 
completed by the generator (Appendix C) and are logged into the data system. The data system has Ne 
maintenance capabilities, record query, and report generation functions. It is used primarily for record 
keeping, (prior to FY 1990 as part of the charge-back system) monthly billing of costs to waste generators, 
shipping manifest generation, disposal records, and report generation. 

The primary contribution of the waste tracking system to the waste minimization effort is in establishing 
generator accountability. For solid waste streams, the data base provides waste generation records 
categorized by division and individual generator. 

In addition to the waste tracking system discussed above, a data system, the HMIS is being developed to 
track hazardous materials from procurement to the user. The procurement-end data system is not fully 
operational due to difficulties in accessing the data from the procurement and stores organizations' data 
bases. The HMIS- Procurement Interface will: 

(1) provide for additional review and approval for extremely hazardous materials by a trained 
professional prior to release of a purchase requisition. Part of the review will consist of 
justification for large quantities of material, recommending less hazardous substitutes, etc., 
and 

(2) a quarterly management report will be generated that compares receipts of hazardous 
materials by division over time. This information can then be used for waste minimization 
P U ' p o s e s -  
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The Solid Waste Information Management System is a data base for tracking SLLW and TRU waste. The 
data processed at ORNL in the SWIMS is included in the DOE-wide IDB. Tracking information for the 
SWIMS is obtained from the UCN-2822 form (shown in Appendix D) which generators must fill out 
before the waste is accepted. 

A plan for new integrated multi-user data bases for tracking waste is being evaluated. User needs 
identified in the recent "Waste Information Systems Evaluation" will be considered in the assessment of 
the new tracking system. 

Tracking and accounting systems are being developed for other waste categories. However, particularly for 
liquid and gaseous wastes, lack of flow monitoring capabilities at the generator level will limit accuracy for 
tracking progress toward division goals. 

3.5 WASTE MANAGEMENT COST ACCOUNTING 

Prior to FY 1990, ORNL utilized a cost accounting system whereby waste generators were directly charged 
for the costs of managing their wastes ($ per kg or m3). However, this system remains in effect for only a 
few generators. Through the Environmental Restoration and Waste Management Five-Year Plan, waste 
generating programs contribute funds at the DOE-HQ level. The amount collected from each program i s  
determined according to the quantity of waste it generated during the prior fiscal year. Thus while the 
cost impact of waste generation is less direct, the new system provides greater accountability and 
traceability at the HQ level. 

In addition budgeting for waste management costs  is called out in the ORNL Elements of Cost form 
prepared for all programmatic work. 

3.6 QUALITY ASSURANCE 

QA program objectives and methods from DOE Order 5700.6B will be incorporated into the ORNL 
Waste Reduction Program. Program evaluation will be conducted periodically. 

4. WASTE REDUCTION ACTIVITIES 

4.1 WASTE REDUCTION INCENTIVES 

Besides the legal mandates, DOE orders, regard for health, safety and the environment, the waste 
generators at ORNL have other incentives to reduce waste. 

4.1.1 DOE-OR0 Waste Minimization Awards 

In order to recognize outstanding achievements and raise contractor employee awareness in the critical 
area of waste minimization, DOE-OR0 has implemented an annual ORO-wide Waste Minimization 
Award Program. The award is presented to an individual or group who has implemented a waste 
reduction measure. The award criteria are based on innovation, measurability of results, and projected 
cost savings in reducing the amount of low-level, TRU, mixed, and hazardous wastes being generated. This 
is given by DOE-OR0 management as a waste minimization incentive, 
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4.1.2 ORNL Waste Reduction Suggestion Program 

As part of the ORNL Waste Reduction Incentive Program, an award program will be established to 
encourage all employees to generate waste reduction ideas. Bi-monthly, the individual submitting the best 
waste reduction suggestion, evaluated by a review committee, will receive an award. The managers of the 
PPAP and ALARA programs have planned similar awards for suggestions in their areas. These award 
programs may be combined. 

4.2 WASTE REDUCTION METHODS 

4.2.1 Waste AvoidanceNolume Reduction 

Each division, through their WRRs, has been asked to examine existing processes to discover methods to 
reduce the volume or toxicity of their waste streams. Material substitution, process procedure change, or 
changing to a new process are all methods to be used to avoid the generation of wastes. Since mixed 
wastes can only be stored, waste stream segregation techniques are to be applied to avoid the generation of 
mixed wastes, wherever possible. New projects are to be evaluated with waste avoidance measures in the 
process design. The division WRRs play a key role in these waste avoidance activities. Examples of 
projects which have been or are being implemented are given in the following paragraphs. 

Although cooling water from Building 3001 requires no treatment prior to release, it traditionally 
has been discharged to the process waste system. Maintenance and surveillance personnel 
suggested and implemented valving changes to divert the cooling water from the process waste 
system. Elimination of this cooling water from the process waste system helped relieve the 
hydraulic loading on the PWTP. In addition to 1 0 0 , ~  gal per year of waste avoidance, the cast 
savings associated with this waste reduction suggestion was approximately $S,OOO annually. (This 
project received the DOE-OR0 Waste Minimization Award for 1989.) 

A total of 472 55-gal drums of LSA waste material was supercompacted by a commercial vendor 
to reduce the volume of waste by 70 percent and better utilize the expensive and limited tumulus 
vault space. The drums of uncompacted waste would have occupied approximately 3,540 ft3. 
Supercompacted drums and resulting solidified liquid occupy only 1,070 ft3 of tumulus storage 
space. Including the cost of the vendor contract to compact the waste, this project saved 
approximately $224,500 and 2,470 ft3 of tumulus storage space. Supercompaction is expected to be 
a continuing effort, with drums of LSA waste collected and supercompacted about once a year. 

4.2.2 Recycling and Reuse 

Avoidance of disposal costs and conservation are motivators for recycling through reuse, swapping, off-site 
sales, and recovery. Throughout ORNL, recycling methods are encouraged and rewarded through the 
incentive programs. The following cites recycling plans and some successes. 

1. In 1990 and early 1991, recycling programs for office paper, aluminum cans, and corrugated 
cardboard were implemented. Diversion of these streams from the landfill has been a high 
priority, since the projected fill date for the landfill precedes the availability of its successor. 
Reuse and recycling of other sanitary waste streams, such as wood, are also being evaluated. 

2. One of the most successful waste reductions at ORNL has been the reuse of unexpired surplus 
chemicals. At one time, unused commercial chemicals constituted 90 percent of the waste 
chemicals collected at ORNL. Approximately 30 percent of these containers were unopened. 
Lists of reusable chemicals were circulated by the Hazardous Waste Operations Group to 
chemical users. Many of these chemicals, which were no longer needed by their owners, have 
been transferred to new owners for use.s 
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During CY 1989, the F&M Division received numerous chemicals, paint, roofing sealant, used 
cooking oil, outdated chemicals, and other hazardous materials. Instead of disposing of the 
hazardous materials at a cost of $300,000, F&M employees developed the idea of on-site sales 
and donations. Some of the paint was donated to Roane State Community College and some 
of the chemicals to the University of Tennessee. The remainder of the excess materials was 
purchased by local businesses at the on-site sale. This practice reduced not only generation of 
hazardous waste requiring disposal, but also raw materials required by the second-generation 
owners. 

3. Reuse of lead, which if declared waste would be a regulated RCRA metal, is encouraged. By 
segregating lead from radioactive wastes, the uncontaminated metal can be reused. A 
fabrication shop at ORNL has been used to remold the recycled lead according to the user 
needs. 

4. Other metals are also recycled through scrap metal sales. In this program, excess metals are 
sold to outside organizations for reuse. While not all of the material involved would be 
considered hazardous waste if it were to be discarded instead of recycled, some of the metals 
would be regulated by RCRA if handled as waste products. This effort resulted in recycling 737 
tons of scrap metal in 1987 and 825 tons in 1988. In 1989, largely as a result of cleanup 
activities in preparation for a TSA audit, this total increased to 1,004 tons. 

5. As a PIP project, the Environmental Sciences Division investigated the substitution of 100 
percent recycled paper for computer output paper instead of virgin paper. For three months 
(November 1989 to February 1990), ESD used recycled paper to ensure that it performed to 
the same level as the virgin paper. By substituting recycled paper for virgin paper, ESD is 
creating a market for recycled paper, conserving natural resources, and protecting the 
environment. The recycled computer paper has the added benefit of costing 1/3 the price of 
virgin paper. (This PIP Project received the Martin Marietta President’s Award for 
Performance Improvement.) 

6. As a PIP project, the Plant and Equipment Division is investigating the reuse of used motor oil. 
The spent oil from routine oil maintenance on ORNL vehicles would be burned for the heating 
value. During the winter months, the used oil would be the fuel source for space heaters at the 
ORNL garage. 

4.2.3 Material Substitution 

Each division has been encouraged to consider substitution, where practical, of less hazardous or less toxic 
chemicals in processes and experiments. Often substitution affects research quality and cannot be 
implemented. However, material substitution where possible results in generation of Iess toxic waste 
which is less costly to manage consequently. The following are examples of material substitution. 
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1. The ESD performs toxicity tests with minnow larvae and micro-crustaceans to evaluate stream 
and wastewater quality. The health of these populations had been periodically evaluated using 
cadmium chloride as the reference toxicant. After some research of the test protocol, sodium 
lauryl sulfate, a major constituent of soap, has been substituted for the cadmium chloride. This 
substitution resulted in a waste that is safe to dispose of in the process waste water system and 
eliminated the production of a hazardous waste. 

2. The substitution of scintillation fluids, which are not RCRA-regulated, for those currently used 
by ORNL researchers was studied as part of a programmatically funded task during 1988.6 A 
number of laboratories at ORNL have substituted the non-RCRA scintillation fluids. If the 
new fluids will not degrade the quality of research data, the substitution of a medium that is 
not regulated under RCRA for one that is regulated as a hazardous waste will result in a waste 
stream which the EPA has approved for discharge into municipal sewer systems. 

4.2.4 Procurement Control Practices 

Control of procurement of chemicals can prevent excessive inventories, which if the chemicals e x 4  their 
shelf life before they are used, could require costly disposal. Therefore, it is a good waste management 
practice to substitute less hazardous or toxic materials during the procurement process. 

One of the most important aspects of a procurement control system is purchasing only the quantities 
required. Buying bulk quantities of chemicals may be less expensive initially, but the higher cost incurred 
in disposing of the unneeded volume must also be considered. Therefore, each division is encouraged to 
review new purchase requisitions and compare them to their present stock. This prevents overstocking of 
chemicals. 

With over 960 laboratories at ORNL, one labratozy may be able to provide a chemical for another. 
Those approving purchase orders for chemicals for each division have been advised to check for the 
internal availability of chemicals before ordering new supplies. Lists of surplus materials were distributed 
as mentioned in Sect. 4.2.2. This waste reduction activity should be a continuing effort. 

As part of the Accelerated Vendor Inventory Delivery System, all hazardous chemicals Class I11 and IV 
require management approval before they can be purchased and recommendations given for a less 
hazardous substitute. Justification or an explanation may be required for large quantities of materials. This 
will help to reduce waste at the source. Personnel involved in the inventory and procurement efforts are 
trained in safety and waste minimization techniques. 

4.2.5 Process Modifications 

Waste reduction measures vary from small scale modifications in some programs to broad changes in 
others. Since ORNL waste generators are primarily numerous small laboratory or research programs, 
decreasing the volume of waste being generated often involves reductions which, taken by themselves, are 
apparently small changes in the total volume. However, in terms of quantity of waste produced from that 
particular program, the savings in waste volumes can be substantial. The following programs are exoellent 
examples: 

1. From 1985 to 1987, a waste minimization program reduced the generation rate of LLLW 
concentrate to approximately 95 m’4. Further reduction in 1988 and 1989 brought generation 
to approximately 49 m3&. This was accomplished by a decrease in the generation rate of LLLW 
at the source and an increase in the evaporation efficiency of the LLLW evaporators from a 
volume reduction factor of about 9:l to 30:l. Waste minimization efforts were accomplished by 
a series of projects and process changes, including the addition of a clarifier to the PWTP. 
Annual generation rates can be Seen graphically in Figure 1.7 
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2. The Liquid and Gaseous Treatment Technology Group is taking a unique approach to 
reduction of radioactive liquid wastes by developing the means to analyze the overall ORNL 
liquid waste system. By developing a model of the overall liquid waste system, the group has 
created a method to assess the impacts that each portion of the system has on composition and 
volume of final waste produced for permanent disposal at ORNL. This is the first attempt at 
ORNL to determine what effects each generator and treatment operation (whether at the 
source or in the centralized treatment facilities) has on the final waste form and to implement 
waste reduction projects accordingly. 

The LGTTG's new approach is effectively reducing the total amount of waste generated by the 
liquid waste system, with particular emphasis on reduction of LLLWC. 

The group performed the first comprehensive survey of liquid waste generators to determine 
the amount and type of waste being generated at ORNL and where these streams are presently 
being routed for treatment. This information was coupled with a technical analysis of the waste 
treatment facilities to determine where improvements could be made in the waste system which 
would result in major reduction in the final waste generation rates. Characterization and 
treatability studies are being performed to support implementation of such projects to reduce 
final waste generation r a t a  by (1) treatment at the generation site, (2) modification of the 
processes generating the waste, and/or (3) improved operations at the centralized facilities. 

Results of the systems ana@& show that only three current operations at ORNL significantly 
impact the hazardous nature or the amount of LLLWC. The major contributors to the 
LLLWC (in descending order) are: (1) the PWTP, (2) the FPDL Facility, and (3) REDC 
Facility. The LGlTG is focusing waste reduction efforts in these areas since they significantly 
affect LLLWC generation. Since the PWTP is the single largest contributor to the LLWC, 
projects have emphasized the upgrade of this facility. Projects are also in progress which will 
reduce waste generation at the FPDL and REDC in the near future. 

The systems analyses established that installation of an extra holding lank in the PWTP 
evaporator loop will reduce the LLLWC by 4,000 galEyear. This $30,000 project is in the 
process of being implemented and will save %200,000&ear in waste disposal costs. 

The generator survey identified several once-through cooling water streams which are being fed 
to the PWTP for radionuclide removal. These streams account for 35 percent of the PWTP 
feed and a corresponding percentage of the secondary waste generated at the plant. Minor 
piping modifications are being made to segregate these waste streams which will reduce the 
SLLW production by 1,400 fi3/year (33 percent of the present generation rate) and LLLWC by 
an additional 1,300 gaVyear (from 4,000 galbear to 2,700 gal/year). The cost savings for this 
project are estimated to be $120,000/year. 

While many previous "waste reduction" projects have reduced the volume of waste entering a 
given phase of the liquid waste treatment system, they often have little impact on volumes or 
compositions of the final waste steams which must be treated for permanent disposal. The 
LGTT'G's systems analysis approach is assuring that waste reduction projects are implemented 
which will be cost effective and significantly reduce the amount of waste being stored for 
ultimate disposal. 
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4.2.6 Waste Segregation 

Segregation of wastes (e.g. hazardous wastes and radioactive wastes) improves waste management and 
waste reduction efforts. 

1. A program for management of lead has also been instituted at ORNL. The training program 
described in Sa. 5.1 stresses the segregation of hazardous waste, particularly lead, from 
radioactive waste. 

2. In 1989 as part of a systems analysis, Chemical Technology Division developed a pH 
segregation system to separate metals-containing wastewater from "clean" wastewater. Using 
the pH segregation system could reduce the amount of wastewater treated for heavy metals at 
the NRWTP to about 15,000 gaweek, significantly reducing sludge production and reducing 
the hydraulic loading of the NRWTP. Using sludge production data from the pilot plant 
testing for the NRWTP, the pH segregation system will reduce sludge production by a factor of 
100. 

4.3 LABORATORY CLEANOUTS 

Laboratory cleanout, the removal of old or unnecessary chemicals from a laboratory, is encouraged for a 
number of reasons aside from being a good housekeeping measure. First, clearing the work area of 
unneeded chemicals reduces health and safety risks. Some chemicals on laboratory shelves may be as old 
as 40 years. Additional hazards are associated with aging of some chemicals, such as picric acid and ethers, 
which can become explosive. 

Second, eliminating materials associated with expired research projects helps clear the waste generation 
record for current and future activities in the laboratory. One of the difficulties encountered in measuring 
progress in waste minimization is accounting for disposal of wastes from projects terminated in prior years. 
Including waste disposal costs in initial project planning will help alleviate this problem in the future and 
eliminate the problem of who to charge for legacy wastes. Also, disposal of unneeded chemicals Will be 
more costly in the future than today. Delaying the cleanout and disposal will only increase the costs. 

Of the approximately 143,089 kg of waste ORNL managed as hazardous (RCRA wastes are a fraction of 
this amount) during 1990, approximately 28,614 kg were generated from the cleanout of laboratories.' 
During 1990, a Laboratory-wide inventory of chemicals was initiated to identify chemicals for which the 
shelf life had expired. These were disposed of using established and approved procedures. 

5. WASTE REDUCTION AWARENESS 

5.1 EMPLOYEE TRAINING 

The waste generator training program includes several courses offered to programs and divisions which 
produce hazardous or radioactive wastes. In general, these training sessions are designed to instruct the 
waste generator personnel in the proper techniques for waste segregation, certification, minimization, and 
packaging, and in the applicable procedures and documentation for waste handling and disposal. 

The first training module was designed for SLLW generators to instruct them on the methods and 
documentation used by Radioactive Solid Waste Operations to collect and dispose of low-level radioactive 
wastes. 
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Because of the problems which have been or may be encountered in managing mixed wastes, a major 
portion of this program is devoted to methods for reducing the quantity of mixed waste being generated, 
primarily focusing on segregation of radioactive wastes from hazardous wastes. Successful completion of 
this training is mandatory for radioactive waste generators. 

Another program is directed toward hazardous and mixed waste generators, describing the procedures and 
requirements for managing those wastes at ORNL. This training course addresses such topics as 
identification of hazardous waste, management of accumulation areas, and minimizing the amount of waste 
being generated. 

A training program specifically for waste minimization techniques was developed in 1988. This course 
describes some of the problems in waste management, explains the impetus behind implementing the waste 
minimization program, and includes a classroom exercise in identifying waste streams to which waste 
reduction techniques could be applied. This training is currently being modified to a workshop format and 
will be offered to a wide population at ORNL. 

In addition, waste reduction principles will be added to General Employee Training, which is required for 
all ORNL employees and on-site contractors. 

5.2 COMMUNICATIONS 

Regular meetings with the division WRRs is one of the vehicles used to pass information on waste 
reduction from the Waste Reduction Coordinator or from WRRs in other divisions to the generators in 
the representative's division. Transfer of waste reduction ideas or discussion of waste reduction problems 
is encouraged. Notes from the meetings are sent to the representatives with current waste minimization 
documents or news. 

Waste minimization posters have been distributed to at1 the WRRs and displayed within their divisions. 
The goal is to promote employee awareness in the everyday work environment. Seminars and videotape 
sessions on current waste minimization technology and issues are k i n g  planned. Newsletters and bulletin 
boards will be used to further employee awareness. 



16 

6. TECHNOLOGY TRANSFER 

An important aspect of ORNL's waste reduction philosophy is the transfer of information about our waste 
reduction efforts to other facilities, organizations and industry. The following mechanisms are examples of 
how waste reduction technology can be successfully transferred: 

o 

o 
o 
o 

participate in the Environmental Restoration and Waste Management waste reduction 
workshops which includes attendees from other DOE facilities 
provide input to the WIN waste reduction bulletin board 
exchange information with the University of Tennessee Center of Industrial Services 
transfer waste reduction technology successes with the EPA Pollution Prevention Information 
Clearinghouse and the Waste Reduction Resource Center of the Southeast 

In the past, for example, ORNL has provided information on waste minimization training and our charge- 
back system to other DOE contractors. 

7. WASTE REDUCTION PROGRAM EVALUATION 

As budgets permit, the ORNL Waste Reduction Program will be routinely evaluated. The evaluation will 
include all aspects of the program, including whether completed projects have achieved intended goals. 
Update, as appropriate, will be made to this plan every three years. Special circumstances (e&, new 
legislation or DOE Orders) could require that the plan be updated on a shorter interval. A major revision 
to the plan is required by January 1, 1992 by the Tennessee Hazardous Waste Reduction Act. 
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ernaI Correspondence 

MARTIN MARIETTA ENERGY SYSTEMS. INC. 

September 13, 1985 

D i v i s i o n  D i r e c t o r s  

Min imiza t ion  o f  Hazardous Chemical Waste Volurnes and T o x i c i t y  

The November 1984 a c t i o n  by Congress t o  reau tho r i ze  t h e  Resource 
Conservat ion and Recovery Act of 1976 p u t  forward several  s i g n i f i c a n t  
a d d i t i o n s  t o  the  o r i g i n a l  act. One o f  these rev i s ions ,  which i s  
o u t l i n e d  i n  Paragraph 224 (see Attachments 1 and Z ) ,  w i l l  p lace 
a d d i t i o n a l  requirements on t he  generators  o f  hazardous chemical waste 
(HCW). B r i e f l y ,  generators must have i n  p lace  a waste reduct ion p lan  
(volumes and t o x i c i t y )  p r i o r  t o  shipment of waste f o r  d isposal  a f t e r  
September 1, 1985. 
t rackabl  e. 

Further ,  t h i s  p lan  must be q u a n t i t a t i v e  and 

S t a f f  from the Operations D i v i s i o n  (F.  J. Homan, L. C. Lasher, and 
K. G. Edgemon) and the  Environmental and Occupational Safety D i v i s i o n  
( V .  L. Turner) have been assigned t o  h e l p  the waste-generating d i v i s i o n s  
develop a waste min imiza t ion  plan. I am asking each D i v i s i o n  D i r e c t o r  
t o  assign someone t o  work on t h i s  task  and prov ide  the  name of t h a t  
person t o  Mr .  Homan (4 -7042) .  The goal  i s  t o  have a workable p lan  i n  
p lace  by e a r l y  September. 
el ement s : 

This p lan  m igh t  inc lude t h e  f o l l o w i n g  

o Avoidance of Waste: Experience ha5 shown t h a t  t he  HCLI d iscarded by 

E f f e c t i v e  p lann ing  and t i m e l y  procurement o f  
some l a b o r a t o r i e s  inc ludes  as much as 50 percent by volume of  unopened 
b o t t l e s  of chemicals. 
chemicals should reduce t h i s  waste stream t o  e s s e n t i a l l y  zero. 

o S u b s t i t u t i o n :  S u b s t i t u t i o n  o f  nonhazardous or l e s s  t o x i c  chemicals 
where poss ib le .  

o Establ ishment o f  a Basel ine:  We w i l l  be l ook ing  f o r  a base l ine  
f i g u r e  f o r  the Laboratory  t o  compare m i  nimi zat  i o n  progress agai n s t  . 

o Goal Set t i ng :  P r o j e c t i o n  o f  percentage volume reduc t i on  versus t ime  
f o r  t h e  next few years. This will  a d m i t t e d l y  be d i f f i c u l t  bu t  w i l l  
v e r y  l i k e l y  be imposed, e s p e c i a l l y  i f  no v i s i b l e  progress i n  
ml nimi z a t i o n  occurs e 
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Division Directors 
Page 2 
September 13, 1985 

Thank you for your assistance. 
of this requi rement . I look  forward t o  successful completion 

I 

Herman Postma (6-2900) 

HP :FJH :rl g 

Attachments: (1) Paragraph 224 o f  1984 RCRA Ammendrnents 
( 2 )  Summary o f  HCW Minimization Requirements 

cc/att :  W, R. Bibb ,  DOE-OR0 
W. F. Furth 
F. 3. &man 
F. R. Uynatt 

3 ,  H. Swanks 
R .  S. Wiltshire 
File - NoRC 

T. ti. ROW 
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AWIJII w dory such a petition within 24 month aflcr rccciuing o 
concplctc ctpplicn lion. 

'Yen! Tlrc tcnrporary granting of srtclr a pelition prior to thc cnoct- 
t r m t  of the Hclrardoiis arid Solid Wastc Arncndrncirts of 194’4 iuilli- 
out tltc opportunity for public commcnl and the full considcration 
of sucli conrmcnts shall not continua for more than 24 months a f k r  
!tic dale of enactment of the Hazardous arid Solid Wastc Anicnd- 
rncrits o r  13S4. I f  a final decision Lo gmnt or deny such a pctitiori 
litis riot tceti promiilgated after notice and opportunity for prtblic 
corrtmcnt tuilhin the tinic limit prcscribcd by the prccerling scrrlcncc, 
any  such tcmporary granting of sirclr petition shall ccasc lo IC iri 
cffict. 

“(g) EP Tos1cmu.--Not later than 28 m o n t h  after tlie dolt of c~r- 
crclriicnl of the Hazardous arid Solid Waslc Amendments of 19S4 the 
Adntinislrcllor shall c.ramine.thc dcficiencies of the cxtructivn procc- 
dicrc toxicily chamctcristic as a predictor of the lcachirig polerilial 
of wastcs and nralcc changcs in the extractiorl proccdurc toxicity 
characteristic, includitig cfiariges in tfrc Icachirrg nrcclia, as arc ricc- 
cssary to iruurc that it accuralcly prcdicls the lcacliing potcrrtial of 
iiwslcs iuliich pose a tkrcat to hurtian ltealtli arid the cnuironrnciit 
iulien misntanagd 

“(ti) ADDITIONAL ClfARACTERISTICS.-Not later than 2 years aftcr 
the date of enactment of {he Hazardous and Solid Wastc Amend- 
nicrils of l J S 4 ,  lhc Adrninistralor shall proniulgatc rcgulations ’ 
undcr this section identifying additional chaructcristics of Iiatard- 
oils waste, including nieaurcs or indicators of toxicity.”. 

(bl Sectiorr .IOtll~bXl) of the Solid Wastc Disposal Act is anrcndcd 
by adding the [olloluing at the crid tficrcofi “Tho Administrator, in 
coopcration with thc Agency for Toxic Substanccs and Disease Reg- 
istry and the National Toxicolofir Progmm, sliall also idctilify or 
list lfiosc tiarardous iuastcs which shall bc subjcct to the provisiotis 
of  this subtillc solcly bccaiisc of [he prcseticc irc such toastcs of ccr- 
h i r r  cartstittrctils (such us iclcnlificd cnrciitogcns, nrutagcrrs, or 1ct-u. 
togcnsl at lcvcls in cxccss of lcvcls luhicl~ cnrlangcr hmiatr licaltii. “. 

SEC. 223. (a)  Seclion 3001 of the Solid Wastc Disposal Acl is 
anrcrrded by adding llic follvwitig riew subsectiota at  llic end thcr-cofi 

“(gl Ctrt R~FICATION OF Housssiioto WASTE 8xctusrslr.-A rc- 
soiircc rccovev facility recoveritig ctiergy f iom tllc niass Irrniirig of 
ntunicipul solid waste shall not bc dccmcd to be trccdiiig, storirig, 
disposing v/l or othcrwisc rriartafiing lrazardous w a s h  for thc pur- 
yoscs of rcglrlalion undcr this subtitlc, if- 

. 

CLARIFlCAT10N OF JIOLISEJIOLD WASTE EXCLUSION 

‘‘(‘111 such fucilily- 
“(A) rcceivcs and burns only- 

‘7i) hwcschold waslo ( f i ~ r n  single arid nttrltiplc dwcll- 
ings. Iiolcls. niotcls, arid other residential sourccsl, and 

TiiJ solid wnstc froni cornnicrcial or iiidustrial 
soiirccs that does trot contain liazcrrdous waste identi- 
fwd or listed undcr Illis scction, and 

“IRI r h n  nnt ni-rmt Jinzardous iuastcs idcrrtificd or listed 

ATIACHMLNI I 
Page 1 o f  2 35 

“(2) tlic Owner or operator of such facility lros cstublislrcrl CCX- 
tractiial rcquircrnctrk or otlicr up~iropriutc iiofificutiott or i:r. 

* spcclioii proccdurcs lo ~lssiirc Iliut hozardous wostcs urc riot t r -  
cciocd at or Drcrticd i r r  srrclc firci/ily.”. 

IVASTE MXNIMIZATION 
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(e) Scction 8002 crf the Solid Waste Disposal Act is nnicntlcd hy 
adding thc followinji new srtlscctiotr after subscction: 

”(d hflNlLItZIITION OF NAZA RDQUS W A S T E . - ~ ~ C  Adrjiiriistratw 
shall conrpilc, artd tiot later thon October 1, 19XG, siilrrtit to tkc  
Coqrcss. a rcport on the fcasilility arid desirability of establistiirr[; 
stanciards of performance or of Inking otlicr ctdditiorial octiwts 
utidcr this Act to mquirc the gcncrators of liatzirdous waste lo 
rcditcc thc volume or quatilily arid toxicity of lhe hatardotis rvastc 
rltcy grncwtc, alsd of cdall ishinl:  tuilli mspcl fo lrntordoiis waslcs 
rcquircd moriagcrnctit pructircs or ottier rcquirenicnts lo assure sricti 
iuastcs arc nianagcd i t r  runys that mirrinruc prcsertt arid firturc r i sk  
lo Iiirnian hcallh arid i lw cnvirotitrtctit. Such report sliull iricltidc 
art y rwornmenda tioru for lcgisintiuc clt arigcs whicli Clie Adrn irt  islru- 
tor dctcrrrtincs are fimsillc u rd  desirable to iinphrncnt thc mtiorial 
policy cstnblishcd Cy scctiotr IUOX ’: 

msis OF n mifomu T ~ O N  

SEC. 22s. &c€ion 30Mb) of the Solid Wasic D ~ ~ o s Q ~  Act is 
arncndcd by adding the following at the end thercofi “ In authoriz- 
in$ o State pmgmm, the Administmtor may base his findings on 
ihc Federal pmgranr in effect otic year prior to subntissinn of a 
Stntci application or i n  effccl on January 26 1983, whicltcvcr is 
later. ’! 

A YAILADIUTY OF INFORMATION 

SEC. 226. (a) Section 3006 of tlic Solid Waste Disposal Act is 
onrendcd by adding the following neu subsection afkr subscctiori (e) 
thcreofi 

authorized by the Administrator under this section unless- 
“(fl A YAIIABILITY OF ~NFFOIIbfATION.-~O SlatC prQgram ntay bc 

‘‘(I) such program provides for the public availability of in- 
formation obtained by the State rcgarding facilities and sitcs 
for thc trcatmcnt, storage, arrd disposal of hazardous waste; 
and 

“(21 such infomalion is auailablc to titc public ita substnn- 
tially the same mariner, and to the same degrcc, us rmrtld l c  
the case if the Administrator w w  cartying otrl the prouisiorw. of 
this subtitle iti such Slnlc ’! 

(GI Tttc airtctrdmcnl rriadc b y  srrbscctiorr (ai shall apply wilh re- 
spcct to Slak prop tvnv  authorized undw section JOOG hfiorc, ori, or 
after thc date of: enactment of t l ic Hazardous arid Solid Waste 
A iri endnrcnts of 1984. 

INTERIM AUTNOHIMTION OF STATE ~ ~ ~ ~ m n ~ . s  

SEC. 227. Scction JOOGk) of the Solid IYastc Disposal Act is 

(11 ririlring out “fwaity-fimr montli pcritul Icgititiirrg oil Ilic 
clak sir nionlhs after the date of promulcatiori of rcgitlniioris 
rrnclcr sections 3UU2 t l i iwgh  300.5” and iriscrting in licu fhcrwf  
”pcriotl cridinfi rio lntcr thnn January J l ,  l9,W’: 

arn rtidetl by- 

. r * .  *. ---e:-- w i s m  **)r . .r . .ar. l  A . ~ . . . . ~ , , . , ~ . , . ~ , ~ , ~ , ~ ~ ~  n,rrl 

N w 
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HAZARDOUS CHEIIICAL WASTE M I  NIIII ZATION REQUIREMENTS 

1. E f f e c t i v e  September 1, 1985, HCW mani fests  must conta in  
c e r t i f i c a t i o n  t h a t  : 

a. HCW generator has a program i n  place t o  reduce volume o r  
q u a n t i t y  and t o x i c i t y  ... and 

the proposed method o f  t reatment,  storage, or disposal  i s  that  
which minimizes the  present  and fu tu re  t h r e a t  t o  pub l i c  hea l th  
and the envi ronrnent . 

b. 

2. Submission o f  biannual r e p o r t s  t o  EPA o r  s ta tes  w i th  primacy 
i nc lud ing :  

a. quan t i t i es  and nature of HCW i d e n t i f i e d  o r  l i s t e d  dur ing the 
year, 

b. d i s p o s i t i o n  o f  a l l  HCW, 

c. e f f o r t s  undertaken du r ing  the  year t o  reduce volumes and 
t o x i c i t y  o f  waste generated, and 

the changes. i n  volume and t o x i c i t y  o f  waste a c t u a l l y  achieved 
dur ing the  year i n  quest ion i n  comparison with previous years. 

d. 

3.  E f f e c t i v e  September 1, 1985, i t  w i l l  be a cond i t i on  o f  any permit 
issued f o r  TSD f a c i l i t i e s  t h a t  t h e  permi t tee c e r t i f y  a t  l e a s t  
annual ly  t ha t :  

a. 

b, 

the generator of HCW has a program In place t o  reduce volume o r  
quan t i t y  and t o x i c i t y  t o  the  degree economically p rac t icab le  and 

the proposed method o f  TSD i s  t he  best ava i l ab le  t o  minimize the 
present and f u t u r e  t h r e a t  t o  human hea l th  and the  environment. 

4. EPA must repor t  t o  Congress by October 1, 1986, on the f e a s i b i l i t y  
and d e s i r a b i l i t y  o f  e s t a b l i s h i n g  standards o f  performance o r  o f  
t a k i n g  o ther  addt t lona l  a c t i o n s  t o  r e q u i r e  the  generators o f  HCW t o  
reduce the  volume or  q u a n t i t y  and t o x i c i t y  o f  the  waste they 
generate. . . Such a r e p o r t  s h a l l  i nc lude  any recomnendatlons f o r  
l e g l s l a t i v e  changes... 
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Internal Correspondence 
M m N  MARIETTA ENERGY SYSTEMS. INc. 

November  22, 1989 

o m  staff 

P 01 I uti on Prt  ve n t i on Awareness P r w  

Pollution has become a major international, national, and Iocal 
problem that effects all of us. The ozone hole in Antarctica, carbon 
dioxide in the atmosphere, and acid rain arc examples. While as 
individuals we  may not be able to do much about these problems 
directly, we can do more to ensure that we are not contributing to 
pollution unnecessarily by carelessness or ignorance. In the final 
analysis, most pollution is a local problem and must be dealt with 
locally. The Laboratory is engaged in activities that must deal with 
waste that was generated in -the past and with waste that is being 
produced now. It is important that this be done properly and that 
wc do everything we can to minimize or eliminate pollution resulting 
from these efforts. To help achieve this goal, a program that will 
seek to educate all of us about problems associated with pollution 
and its prevention will be initiated. This will be called the "Pollution 
Prevention Awareness Program." Our ability to continue functioning 
as a world-class laboratory depends in many respects on how well 
we do in handling the problems associated with past and present 
waste. I expect every employee of the Lab to do their share to 
improve the quality of the environment in which we work and live. 

Alvin W. Trivelpiece, 4500N, MS-6255 (6-2900) 

AWT:bg 
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2rna I ‘Cor responde nc e 

u R n M  U A R I ~ A  ENERGY SYSTEYS. IMC. 

Hay 21,  1996 

R .  G .  Donnt l ly  
G .  G.  Fee 
W .  R. Golliher 
H. Postma 

Waste Minimization Po l i cy  

I n  conce r t  wi th  Ken Jarmolou’s pe r sona l  commitment t o  a s t r o n g  environmental  
program, a s  l a i d  o u t  i n  h i s  environmental  p r o t e c t i o n  p o l i c y  s ta tement ,  t h e  
a t t ached  was te  minimizat ion p o l i c y  is being  i ssued .  
t h e  Har t in  H a r i e t t a  Energy Systems commitment t o  a concept  t h a t  can r e s u l t  
i n  a more d i s c i p l i n e d ,  r a t i o n a l  approach t o  u a s t e  management. It: has  been 
formulated w i t h  t h e  a s s i s t a n c e  of  a l l  of our i n s t a l l a t i o n s .  Besides  being 
r equ i r ed  by law, I am convinced t h a t  waste minimization can be a c o s t  s a v i n g s  
concept i n  t h e  long  r u n ,  much a s  energy conserva t ion  has  been n a t i o n a l l y .  
We a l l  i n t end  for t h e  Energy Systems s i t e s  t o  implement comprehensive waste 
miniminiza t ion  programs t h a t  reduce  t h e  q u a n t i t y  and hazard of waste.  Many 
major s t e p s  toward t h i s  end have a l r eady  been-taken, a d d i t i o n a l  r educ t ions  
are being  reques ted  by -DOE, and more o p p o r t u n l t i e 5  a re- -knom tp exist .--  I 
b e l i e v e  t h a t  Energy System-s h a s  the-; t a l e n t .  and a b i l i t y -  to -demonstrate  lano- 

Tnls policy r e p r e s e n t s  

: i v e  m e a q -  

ion, and w i l l  be a h a d e r  i n  t h i s  endeavor. 

ow 
W. F. Furth, 1000, HS 214A, ORNL (6-8006) - NoRC 

WFF : IPAP: lhs 

Attachment 

c c / a t t :  R. C,  Baker 
R ,  L. E g l i ,  DOE-OR0 
C. C. Hopkins 
K, Jarmolow 
C. G. Jones 
W. L. Jones 
R. G. Jordan 
J.  A. Lenhard, DOE-ORO 
L. W. b n g  
W e  F. Hannlng, DBE-ORO 

L. J. Hezga 
M. E a  H i t c h e l l  
D. C. Parzyck 
T:H. Row 
J. E. Shoemaker 
KO W. Sommerfeld 
R .  J. Spencc, BOE-ORO 
R .  S. W l l t s h t t e  
L. F. Willis 

cc: T. P. A.  Perry-RC 
Fllt-WF 
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VASTE MINIHIZATION POLICY 

I t  is the i n t e n t  of Hartin Yarlet ta  Energy Systems, Incorporated t o  

manage a l l  u a s t e  i n  such a uay t h a t  human h e a l t h  and the  environment are 

a r e  protected,  and i n  a manner consis tent  u i t h  the Oak Ridge Operations 

pol icy for  radioact ive,  nonradioactive mixed, and hazardous waste, 

this e n d ,  t he  following policy 1s t o  be implemented a t  all Energy Systems 

i n s t a l l a t ions .  

To 

Waste Minimization Policy 

It is the  policy within Energy Systems t o  minimize the  generation of 

hazardous uaste ,  mixed  hazardous uaste,  and low l e v e l  radioact ive waste 

r e su l t i ng  from a l l  a c t i v i t i e s .  - 

The' preferred airenues f& -achieving waste el iminat ion-os reduction are 

through process elimination, optimization, or change, mater ia l  sub- 

s t i t u t i o n ,  recycle, reuse, sale, or energy recovery. 

t h a t  may not be amenable t o  t h e  preceding methods, t he  goal for dispool 

is use of t h e  most cost-effect ive method, such as biological, chemical or 

For residual  uastes 

protects human heal th  and the environment. 

tiveness and environmental worthiness must be made with regard t o  long term 

potent ia l  l i a b i l i t i e s ,  a s  well as immediate cos t  considerations.  

The evaluation of cost effec- 

Prac t ice  

The following forms of waste management a re  t o  be considered for  each 

waste generated a t  Energy Systems installations. 
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Process optimization 

Process changes 

Subs t i tu t ion  of less nazardous mater ia l s  

Reclamation, reuse,  or  recycling of uaste  

Better segregation of waste streams 

Incentive programs 

Xscontinuance or consolidation of ce r t a in  operations 

* Waste concentration and/or segregation 

If the preceding efforts are  not s u i t a b l e  or  .are inappropriate,  the  

following uas te  management methods, t o  reduce waste tox ic i ty  or volume, 

a re  t o  be considered. 

Waste incineration and other treatment technologies 

'Waste treatment 

If t h e  preceding methods of reducing waste t o x i c i t y  and volume are  not 

su i t ab le  or a r e  inappropriate, then the  following uas te  management 

methods a r e  t o  be considered, 

Uaste storage ( u n t i l  a su i tab le  disposal  or  treatment 

method i s  determined) 

Uaste disposal i n  or on the  land (for ce r t a in  wastes) 

For some radioact ive waste, t h e  use of land disposal may be the only 

pract icable  a l te rna t ive ,  

a disposal. option, but only on a l i m i t e d  bas i s  i n  concert with our In t en t  

t o  refraln from developing ncu buyial  grounds u n t i l  an Oak Ridge disposal 

philosophy I s  fully developed. 

Land disposal will continue t o  be evaluated as 
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This policy w i l l  b e  implemented through 8 program of goals, training, and 

communication that conveys not only the philosophy of waste minimization, 

but the methods and measures of accomplishments. The program will be 

audited on a regular basis by the Central Environmental Staff to ensure 

that it effectively achieves minimization as outlined, Annual reviews and 

revisions of the program by the appropriate site staffs and the Energy 

Systems Central Environmental S t a f f  w i l l  ensure that minimization programs 

remain dynamic and ever improving. This program demonstrates the Energy 

Systems commitment to responsible waste management and to the goals 

enunciated by Secretary Harrington on January 4,. 1986. 
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APPENDIX B: Simplified Organizational Structure for Waste Reduction at ORNL 

ORNL Director 

-I- 
Associate Director 

for Operations 

office of 
Waste Management 

I 
I 
I 

Waste Reduction I 
f 
I 
I 
I 
1 

--- programmatic relationship 
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APPENDIX C: Hazardous Waste Request for Disposal Form 
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STORAGE LOCATION 

REQUEST FOR DISPOSAL OF HAZARDOUS WASTE MATERIAL 

T O T A L  WEIGHTIVOLUME 

I 

TEM 
NO. - 

DATE TO STORAGE RECYCLE/DISPOSAL DATE 

DESCRIPTION OF MATERIAL 

RECYCLElDlSPOSAL SITE 

EPA WASTE NO./ 
CONTAINER NO." 

IF  THE WASTE IS  A CHEMICAL MIXTURE OR AN ITEM SUCH AS CONTAMINATED CLOTHING. LIST EACH CHEMICAL 
AND APPROXIMATE AMOUNTS OF EACH. ALL FORMS NOT PROPERLY FILLED OUT WILL BE RETURNED! 

I I 

W H I T E .  HWOG 

C A N A R Y .  CONTAINER 

B L U E .  WASTE GENERATOR 

* * I N F O R M A T I O N  T O  BE COMPLETED B Y  HWOG 

."HP T A G  REQUIRED PRIOR T O  PICKUP 
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APPENDIX D: SLLW Request for Disposal Form (UCN-2822) 
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lEOUEST FOR S T O R A G E  OR D E P O S A L  OF R A D I O A C T I V E  SOLID W A S T E  OR S P E C I A L  M A T E A I A L S I S O . q 3 5 1 5 -  

I 

REQUESTER: EXECUTES THtS SECTION BEFORE ARRANGING MATERIAL TRANSFER 
)ATE I ORIGIN OF W A S E  I REOUESTER'S SlGkATURE IBAOGE NO IFHONE NO I BUlLDlNGlMAlL STOP 

I I I 1 1 (BULDC NO I 

I 
I (FOR WASTE OPERATIONS USE ONLY) 

I - 
OFFSITE I 
I 

I CHARGE WORK ORDER NUMBER - I - CONSTRUCTION 1 , 
WASTE CLASSIFICATION (CHECK ONLY ONE) 
- 

1 TRU OR U-233 (RETRIEVABLE) - 
[ > 100  p CI 'Kg) 

- 
2 - URANIUM/THORIUM 

3 -FISSION PRODUCT 

4 - INDUCED ACTIVI'IY 

5 ,TRITIUM 

- 

- 
s 

_I 

BETA-GAMMA TRU OR U-233 i l  
( > 100 p Ci/Kg) [RETRIEVABLE) 

7 . c A L P H A  TAU OR U-233 (<100pCi/Kg) 
BETA-GAMMA TRU OR U-233 
( < 100 p Ci/Kg) 
1 8.1- OTHER 

9. - !ANDFILL/SUSPECT 

A 3 CONTAMINATED ASBESTOS 

- 

COST SYMBOL: 
I 

! COST ADJUSTMENT: 
I 

TYPE OF WASTE (CHECK ONLY ONE) 

(BW) BIOLOGICAL WASTE 

(CE) CONTAMINATED EOUIPMENT 

BRIEF D ES C R I PTl ON 
- 
- - 
- 
_I 

I - - 
_I - 
.--J - 
1 - 1 (NC) NOT CLASSIFIED 

CONTAINER TYPE (CHECK ONLY ONE) 

1 .E 55 GAL SS DRUM 9 . 0  OTHER 

(DD) DECONTAMINATION DEBRIS 

(DS) DRY SOLIDS 

[SS) SOLIDIFIED SLUDGE 

2 . E 3 0  GAL SS DRUM 1 0 . 0  GI CAN 

3 . 0 4 - %  " WALL CONCREYE CASK 1 1 .a PLASTIC 
3 

4. - 6'. WALL CONCRETE CASK 12.c DUMPSTER 

5 . c )  12" WALL CONCRETE CASK 13.c NONE - 
6, i] 55 GAL 81 DRUM 

7.z 30 GAL BI DRUM 

1 4 . c C A S K  NO 
WALL THICKNESS IN. 
SHIELDING MTL 

a =WOODEN BOX 15.c METAL BOX 

PRINCIPAL ISOTOPE(S): (BEST ESTIMATE) 
I 

6 GRAMS 
1. IDENTITY QUANTITY 0 CURIES I 2. IDENTITY OUANTIVY CURIES 

c]  GRAMS 

I GRAMS z] GRAMS 

HEALTH PHYSICIST: EXECUTES THIS SECTlbN BEFORE MATERIAL TRANSFER 

RADIATION DATA 

BETA-GAMMA FOR PACKAGE mrem.'hr @ in 

SURFACE CONT dpm (alphe). dpm (be~algamma), NEUTRON READING mremlhr  

HP SURVEYOR'S COMMENTS FOR THOSE HANDLING WASTE IN THE FIELD 

HP'S SIGNATURE , DATE 
i 

DiSTRI8UTIC)N WHfTE SW'SA FOREMAN FORWARDS TO D t t  
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