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1. INTRODUCTION 

The ORNL is a multipurpose R&D facility. These R&D activities generate 
numerous small waste streams. In the hazardous waste category alone, over 300 
streams of a diverse nature exist. 

Waste minimization is defined as any action that minimizes the volume o r  
toxicity of waste by avoiding its generation or recycling. 
accomplished by material substitution, changes to processes, 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. 

This is 

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 liabilfties 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 5820.28, Sect. 3.c.2.4 requires DOE .facilities to establish an 
auditable waste reduction program for all LLW generators.' 
further states that any new facilities, or changes to existing facilities, 
incorporate waste minimization into design considerations. A more recent DOE 
Order, 5 4 0 0 . 1 ,  Sect. 4.b, requires the preparation of a waste reduction 
program plan which must be reviewed annually and updated every three years.2 
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. 

In addition, it 

2. OBJECTIVES OF THE OWL WASTE REDUCTION PROGRAM 

A formal ORNL waste reduction program for hazardous wastes has been in 
existence since mid-1985 when it was launched in response to the requirements 
of the RCRA, Section 3002.4  
5400.1 will expand ORNL waste minimization and reduction reporting 
requirements to include all waste types generated. The goals of the OWL 
Waste Reduction Program are simply: to reduce the volume and toxicity of a l l  
wastes generated, where economically feasible, maintaining quality; and 
ensuring the protection of the environment and the health of the public and 
employees. 

The waste reduction plan required by DOE Order 

1 



2 

Host waste reduction programs look at production 
have few streams with large volumes. Production 
able to realize large cost savings through waste 

facilities which typically 
facilities are I therefore, 
minimization or reduction 

efforts. ORNL is a R&D facility and as such waste generation is n o t  at all 
like a production facility. In past years, ORWE, has identified up to 300 
hazardous wastes streams most of which are generated i~i  small quantities. 
contrast to production facilities, the wide diversity of  ORNL waste 
complicates both management and compliance with regard to reporting 
requirements. OWL, as a facility of over 960 sma1.l laboratories, will 
experience difficulty seeing any large cost "savings, '' even with a 
comprehensive Waste Reduction Program, 

In 

The approach, therefore, which should result in successful wast.e minimization 
or reduction at OWL is a systematic prioritization of  the waste streams. 
Waste stream evaluations and assessments of processes and facilities are being 
conducted Lo identify waste streams and processes which could benefit by waste 
reduction efforts. As streams are targeted for w a s t x  minimization activity, 
funding is requested and waste minimization goals established. It i s  the 
policy of Martin Marietta Energy Systems, Inc.,to reduce the quantity and 
hazard of waste. 

2 I 1. MANAGEMENT COMMITMENT 

Energy Systems and ORNL management are committed to the minimization of waste 
vol.umes and toxicity. This position was reflecited in a memorandum distributed 
to a l l  ORNL employees dated September 13, 1985 (See Appendix A) f r o m  the ORNL 
Director to ORNL Division Directors. All OWL employees received a recent 
statement from the OEWL Direeeor dated November 2 2 ,  1.989, concerning the PPAP 
(See Appendix A ) .  

2 .  2 ENERGY swrms ' WASTE REDUCTION POLICY STATEMENT 

The Energy Systems' policy regarding waste minimization was issued in May 1986 
(See Appendix A ) .  That policy reflected tihe company's commitment to a 
disciplined, rational approach to waste managelnetit I Furthermore, this p o l i c y  
conveyed Energy Systems' imtent 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 ESW laws and 
regulati.o-ris, including RCRA waste minimization. 

2 - 3  PROGRAM OBJECTIVES AND PERFORMANCE GOALS 

The objective of a waste reduction program is to establish an organFzed 
approach to reduce waste generation at the source or to recycle waste 
resulting in a reduction of risk to human health and the environment. O W L ' S  
Waste Reducf:i.on 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. 
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The following are elements of the Waste Reduction Plan to meet the ob.iectives 
stated. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 
The elements are discussed in more detail throughout the plan. 

involve all ORNL employees in the waste reduction effort 
provide waste reduction training 
establish achievable, measurable waste reduction goals as part of 
each Division Director's annual measures of performance 
establish recycling programs 
establish waste tracking systems that are designed to evaluate waste 
reduction accomplishments 
prioritize the waste streams or facility areas for waste reduction 
potential by conducting generator evaluations 
conduct economic feasibility studies of potential waste reduction 
candidate waste streams 
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. OWL'S diversification 
resulting in numerous small waste streams requires prioritizing waste streams. 
Generator evaluations have been and will continue to identify those waste 
streams which should benefit the most from efforts to reduce volume or 
toxicity levels. Evaluations have been used successfully at ORNL in the LLW 
area (see Sect. 4 . 2 . 5 ) .  The establishment o f  numerical goals will be 
approached on a case by case basis depending on the waste stream involved. A 
reduction of 25 percent, for example, of the waste generated by some of the 
identified waste streams may be appropriate. However, a general laboratory- 
wide waste reduction goal stated as a flat percentage of all waste and imposed 
without evaluating individual streams is neither appropriate nor achievable. 
All established goals for waste reduction should be subject to a periodic 
review. The objective is to reduce the volume and toxicity of all. waste 
streams as much as is practical by establishing goals that are achievable, 
measurable, meaningful, and acceptable. 
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3 .  WASTE REDUCTION AT ORNI, PROGRAM DESCRIPTION 

3.1 PROGRAM BUDGET 

The following budget for the next Five fiscal years includes the salary €or 
the Waste Reduction Coordinator, a part-time Co-op student, and the costs l o r  
conducting projects sponsored by the Waste Management Coordination O f f i c e .  
During waste generator evaluations, ORNE divisions will need to allocate 
addi-tional funding for wasce reduction projects identified to benefit their 
division. The funding levels indicated are funds requested for the 
Comprehensive Waste Reduction Program and have not been committed for the 
coordination of the waste reduction efforts. Additional waste reduction t a s k s  
focusing on liquid waste systems have been identified, but are not included in 
Table 1. 

The waste reduction budget for the next five fiscal years is outlined in 
Table 1. 

Table 1. Waste reduction budget 

Budget Projects/Reports 

FY 90 - $115K 

EY 91 - $390K 

FY 92 - $390K 

FY 9 3  - $440K 

Basic Programa plus Paper and Aluminum Can 
Recycling, Generator Evaluations 

Basic Program plus Kecycling and Materj a1 
Substitution, Generator Evaluations, Waste 
Reduction Workshops 

Basic Program plus Recycling and Material 
Substitution, Generator Evaluations, Waste 
Reduction Workshops 

Basic Program plus Recycling and Material  
Substitxtion, Generator Evaluations, Waste 
Reduction Workshops, Establish Clearing 
House fo r  Contaminated Equipment 

Basic Program plus Recycling and Material 
Substi.tution, Generator Evaluations, Was tc 
Reduction Workshops 

a Waste Reduction Report (RCIRA), Waste Reduction Program Plan ( 5 4 0 0 . 1 ) ,  
Waste Reduction Annual Report, Waste Reduction Suggestion Program 
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3.2 ORGANIZATION 

OWL has appointed a Waste Reduction Coordinator to manage the program on 
waste minimization and reduction. The organizational chart in Appendix B 
shows the Coordinator’s position in the Waste Management Operations 
organizational structure. 

DOE-OR0 Waste Management Division functions as the programmatic oversight f o r  
the Waste Reduction Program. The Environmental Protection Division at ORQ 
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. The DOE Site Office 
for ORNL functions as project and line management. 

Since 1985, each OWL 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 division. 
providing information about the wastes generated within their division for 
reporting purposes; ensuring that new projects o r  changes to existing 
facilities have considered waste reduction in design o r  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. In addition, the WRRs are often designated as the Environmental 
Protection Officer, Generator Certification Official, etc., along with their 
research or other professional obligations. 

This responsibility includes 

The Waste Reduction Coordinator meets with this group biannually to exchange 
information, provide updates on waste reduction developments, discuss 
problems, elicit suggestions, and review the program. Informally, contact 
with the WRRs on waste reduction activities occures on at least a monthly 
basis. The list of current division Waste Reduction Representative can be 
obtained from the Waste Management Coordination Office. 

3.3 ORGANIZATIONAL INTERFACES 

3.3.1 Internal Interfaces 

ALARA Program 

As for any operation, the A U R A  principle must be considered when plaaxmi-ng 
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. 
include nonradioactive functions, Hazardous Chemicals A;LARA. 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 m u s t  bc% 
avoided by good planning. 

The ALARA Program is being expanded to 
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Capital Projects 

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

Beginning in 

"As called for in DOE Order 5400.1 [Chapter III, Section 4, Part (b)], 
the Resource Conservation and Recovery Act [Section 1003, Part (a), Item 
( 6 ) ] ,  and OWL'S Waste Reduction Plan, measures will be taken during 
both the construction and operational phases of the proposed project. t o  
implement wask minimization practices. Waste minimization includes 
actions such as source reduction (minimizing the generation of w a s t e s ) ,  
material substitution (using less hazardous materials), procurement 
control (purchasing only quantities required), recycling (reusing 
materi-als), and good housekeeping practices (e.g., preventing spills). 
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 . 'I 

Certification Programs 

The certification program at ORNL has initiatives that include TRU waste, 
SLLW, and liquid waste. Additional programs for hazardous, mixed, and 
sanitary wastes are planned for &vel-opment beginning in FY 1990. 
Certification program objectives include improved waste stream 
characterization and segregation, coinciding wit-h waste minimization 
objectives. As part of the certification program, waste generator 
certification is requi red, including a module on waste reduc tzion. 

The development of the O W L  Waste Certification Programs is bei-rig closely 
coordinated with the Waste Reduction Program. Liquid waste, SELW, and TRU 
waste @COS have been appointed to provide waste generation, characterizat:i.on 
and processing information. %ere appropriate, the information i s  used in a 
system analysis data base to determine methods for reducing waste generation 
and identifying areas where efforts axe required f o r  compliance with federal 
regulations. The current list of liquid, solid, TRU waste GCOs is available 
from the Waste Management Coordination Office. 

Pollution Prevention Awareness P r o m  

DOE Order 5400.1 specifies that a documented PPAP be part oE 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 Proeraill 
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 wasto 
reduction statement in the project plan. 
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Performance Improvement Process Program 

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 a5 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 ef forts .  

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 (including containerized gaseous wast-es), 
gaseous wastes (i.e., air emissions), 
TRU wastes , 
SLLW, 
LLLW , 
process waste, and 
industrial/sanitary waste. 
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Waste scream characterization will play 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 
OK 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 reducti.on technology, (i.e., 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 waste generation rates for all categories of waste, except gaseous, are 
given i.n Table 2 .  OWL does not, at present, have quantitative information on 
gaseous effluents. The data in Table 2 is from CY 1989. Hazardous wastes 
generated during CY 1989 resulted in 98,550 kg from routine operations and 
71,730 kg from nonroutine operations such as laboratory cleanout, spills, E ~ C .  

Presently, the other wastes categories cannot be tracked as routine or 
nonroutine generation. 

Table 2.  ORNL waste generation rates fo r  CY 1989 

Waste Category Waste Generation 

Hazardous 
Mixed 
Transuranic 
So1i.d low-level 
Liquid low-level 
Process 
Sanitary/Landf ill 

170,280 kg 
17 ,890  kg 

1,720 m3 
1,268 m3 

291,000 m3 

57 m3 

1 2 , 0 7 5  Ill3 

3 .4 . 2  Tracking Sys txms 

To monitor waste reduction progress , the OWE tracking system needs 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 file maintenance capabi-li-ties, record query, and report 
generation functions. It is used primarily for record keeping, (prior to 
Ey 1990 as part of  he charge-back system) monthly billing of costs to waste 
generators, shipping manifest generation, disposal records, and report: 
generation. 
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The primary contribution of the waste tracking system to the waste 
minimization effort is in establishing generator accountability. 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. 
difficulties in accessing the data from the procurement and stores 
organizations' data bases. The HMIS- Procurement Interface will: 

The procurement-end data system is not  fully operational due to 

(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 f o r  
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 purposes. 

The Solid Waste Information Management System is a data base for tracking SLLW 
and TRU waste. The data processed at ORNL in the SWIMS i s  included in the 
DOE-wide IDB. Tracktng 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 i s  being 
evaluated. User needs identified in the recent "Waste Information Systems 
Evaluation" will be considered in the assessment of the new tracking system 

LLLW, process wastes, gaseous wastes, and solid and liquid industrial/sanitary 
wastes do not have a tracking system. 
still requires extensive modifications to be useful for waste tracking and 
generator accountability. Because flow monitors are not in place at t.he 
individual generator levels in OWL'S extensive liquid waste collection 
systems, isolating point sources is difficult. 

The LLLW system is being developed,but 

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 is 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. 
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3 . 6  QUALITY ASSURANCE 

In the process of applying waste reduction technologies to activities and 
research at OWL, the quality of  product must be given priority. 
minimization projects may need to be tested using a small-scale demonstration 
or options proven at other facilities to show that; product QA has been 
maintained. 

Some waste 

4 .  WASTE REDUCTION ACTIVITIES 

4.1 WASTE REDUCTION INCENTIVES 

Besides the legal mandates, DOE orders, regard for health, saEety and the 
environment, the waste generators at OWL 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 criti.ca1 area of waste minimization, DOE-OR0 has implemented 
an annual ORO-wide Waste Minimization Award Program. The award is presenced 
to an individual or group who has suggested and implemented a waste reduction 
measure. The award criteria are based on innovation, measurability of  
resul-ts, and projected cost savings in reducing the amount of low-level, TKU, 
mixed, and hazardous wastes being generated, This is given by DOE-OR0 
management: as a waste minimization incentive. 

4 . 1 . 2  ORNL Waste Reduction Suggestion Program 

A s  part o f  the ORNL Waste Reduction Incentive Program, the Environmental and 
Health Protection Division is planning an award program 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 be awarded a certificate of  appreciation, dinner at a local 
restaurant, and/or a special parking space. The managers of the PPAP and AIARA 
programs are planning similar awards for suggestions in their areas. These 
reward programs are pending approval from OIWL, management 
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4.2 WASTE REDUCTION METHODS 

4.2.1 Waste Avoidanceflolume 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 a r e  
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, 
activities. Examples of projects which have been or are being implemented are 
given in the following paragraphs. 

The division WRRs play a key role in these waste avoidance 

Although cooling water from Building 3001 requires no treatment prior to 
release, i t  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 
100,000 gal per year of waste avoidance, the cost savings associated 
with this waste reduction suggestion was approximately $8,000 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 f t 3 .  
Supercompacted drums and resulting solidified liquid occupy only 1,070 
ft3 of tumulus storage space. 
to compact the waste, this project saved approximately $ 2 2 4 , 5 0 0  and 
2,470 ft3 of tumulus storage space. 
continuing effort, with drums of LSA waste collected and supercompacted 
about once a year. 

Including the cost of the vendor contract: 

Supercompaction is expected to be n 
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4 . 2 . 2  Recycling and Reuse 

Avoidance of disposal costs and conservation are motivators for recycling 
t:hsough 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. Some 4,000 tons of potentially recyclable paper and approximately one 
ton of recyclable aluminum cans are disposed of each year in the 
sanitary landfill. These materials are filling up available landfill 
space. Investigation of recycling paper and aluminum cans at OWL is 
ongoing. 
completed by August 1990. A letter report for paper recycling has 
been issued. The report recommended a study be conducted to identify 
the large users and disposers of paper at ORNL and identify centrally 
located collection areas for recyclable paper. Recyclable paper 
could be segregated at the office level. U.S. Government offices and 
their contractors could help create a market for recycled paper by 
using recycled paper. At present, cost for recycled paper is 
1 3  percent higher than virgin paper. Creating a market for recycled 
paper would drive the cost down and therefore make it competi.t:ive 
with virgin paper and environmentally preferrab1.e. 

An implementation plan for aluminum recycling will be 

2 "  One of the most successful waste reductions at OWL 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 oE reusable chemicals were circulated by the Hazardous Waste 
Operations Group to chemical users. Between November 1985 and 
December 1987, ovcr 31,750 kg of  chemicals, which were no longer 
needed by their owners, were transferred to new owners for use.5 
program recently has been disbanded and needs to be re-evaluat cd. 

T h i s  

During CY 1989, the F M  Division received numerous chemical s , paint, 
roofing seal ant, used cooking oil ~ outdated chemicals, and other 
hazardous materials. Instead of disposing of the hazardous materials 
at a cost of $300,000, F6S.I employees developed the idea of on-sitx 
sales and donations. Some of  t h e  paint was donated to Roam State 
Community College and soiw of the chemicals to the University of 
Tennessee, The remainder of the excess materials w a s  purchased by 
local businesses at the on-sltc sale, This practice reduced nut only 
generation of hazardous waste requiring disposal, but also raw 
materials required by the second-generation owners. 

3. Reuse of lead, a regulated R C U  m e t x l ,  is encouraged. By segregating 
lead from radioactive wastes, the uncontaminated metal can be 
recycled. A fabrication shop at ORNL currently remolds thc recycled 
lead according to the user needs. 
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4. 

5 .  

6 .  

4 . 2 . 3  

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 a€ the 
metals would be regulated by R C M  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. 

A s  a PIP project, the Environmental Sciences Division investigated 
the substitution of 100 percent recycled paper f o r  computer output 
paper instead of virgin paper. For three months (November 1989 to 
February 19901, ESD used recycled paper to ensure that it perfox-metl 
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 l/3 the 
price of  virgin paper. (This PIP Project received the Martin 
Marietta President's Award for Performance Improvement.) 

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. 

Material Substitution 

Each division has been encouraged to consider substitution, where practical, 
of less hazardous or less toxic chemicals in processes and experiments. O f t e n  
substitution affects research quality and cannot be implemented. However, 
material substitution where possible results in generation of less toxic waste 
which is less costly to manage consequently. The following are examples of 
material substitution. 

1. The ESD performs toxicity tests with minnow larvae and micro- 
crustaceans to evaluate stream and wastewater quality. The health o f  
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 cadmitun 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 o f  a programmatically funded task during 1988.f i  
division at OWL has already 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 w a s t e  
stream which the EPA has approved for discharge into municipal sewer 
sys terns. 

A t  least- one 
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4.2.4 Procurement Control Practices 

Control of procurement of chemicals can prevent excessive inventories, which 
if the chemicals exceed their shelf life before they are used, could require 
costly disposal. Therefore, it is a good waste management practice to 
substitute less hazardous OK 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 OWL, one laboratory 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 i.xi Sect. 4 . 2 . 2 .  This waste reduction activity should be a 
continuing effort. 

A s  part of the Accelerated Vendor Inventory Delivery System, all hazardous 
chemicals Class 111 and T V  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 t o  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 
1 2 0  broad changes in others. Since ORNL waste generators are primarily 
numerous small laboratory or research programs, decreasing the volume of wast :e  
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 excellent exampl-es: 

I. From 1985 to 1987, a waste minimization program reduced the 
generation rate of LLLW concentrate to approximately 25,000 gal per 
year. This was accomplished by a decrease in the generation rate o f  
LLLW at the source and an increase in the evaporation efficiency of 
the L d L W  evaporators from a volume reduction factor of about 9:l in 
1985 to 30:1 in 1987.  These waste minimization efforts were 
accomplished by a series of  projects and process changes. At a later 
date, a clarifier w a s  added to the PWTP which increased the treatment 
efficiency further. The effects on the annual generation rate can be 
seen graphically in Figure 1. 
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2. The Liquid and Gaseous Treatment Technology Group is taking a imique 
approach to reauction of radioactive liquid wastes by developing the 
means t o  analyze the overall OWL liquid waste system. By developing 
a model of the overa1.l. liquid waste system, the group has created a 
method to assess the impacts that each portion of  the system has on 
composit:ion and volume of final waste produced for permanent disposal 
at OWL, This is tho first attempt at OWL to determine what effects 
each generat;or and treatment operat.ion (whether at the source o r  in 
the centralized treatment facilities) has on the f i n a l  waste form and 
to implement waste reductsion projects accordingly. 

The OWL liquid radiological waste system actually consists of  two 
interconnected treatment systems, the P W P  and the LLLksTs, which 
consists of gH adjustment and evaporation. The system presently 
generates 4 ,000  ft3/year of SLLW and 23,000 gal/year of LLLWC which 
are being stored for permanent disposal. Since LI,T,WC i s  no longer 
being disposed of by hydrofracture, storage capacity for LLLWC is 
quickly being depleted. Since new treatment methods will be much 
more expensive and cannot be implemented for several years (2000 is 
the presently scheduled start-up date), minimizing the production of 
LLLWC is imperative. The LGTTG’s n e w  approach is effectively 
reducing the total aiiiount of waste generated by the liquid w a s t x  
system, with particular emphasis on reduction of T,J.,LWG. 

The group performed the first comprehensive survey of liquid waste 
generators to determine the amount and type o f  waste being generated 
at: ORNL and where these streams are presently bei.rrg routed for 
treatment. This  information was coupled with a technical analysis of  
the PWTP and LLLWTs to determine where improvements could be niaric i.n 
the waste system which would result in major reduction in the final 
waste generation rates. Characterization and treatability studi-es 
are being performed to support implementation o f  such projects to 
reduce final waste generation rates by (I) treatment at the 
generation site, (2) modification of the processes generating the 
waste, and/or ( 3 )  improved operations at the centralized facil.i.ti.es 

Results of  the systems analysis show that only three current 
operations at ORNL significantly impact the hazardous nature or the 
amount of Ll..LWC. The major contributors to the LLLW (in descending 
order) are: (1) the P W P ,  (2) the FYDL Facility, and ( 3 )  REDC 
Facility. The LGTTG is focusing waste reduction efforts in these 
areas since they significantly affect LLIMC generation, Since the 
PWTP is the single largest contributor to the LLWC, FY 1989 projects 
have emphasized the upgrade of this facility. Projects are also in 
progress which will reduce waste generation at the FPDE and REDC in 
the near future. 

The systems analyses established that installation of  an extra 
holding tank in the PIJTP evaporator loop will reduce the LLL.WC by 
4 ,000  gal/year. This $30,000 project is in the process of  being 
implemented and will save $200,00O/year in was le disposal  costs. 
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The generator 
streams which 
These streams 
corresponding 
plant. Minor 
waste streams 

survey identified several once-through cooling water 
are being feed to the PWTP for radionuclide removal. 
account for 35 percent of the PWTP feed and a 
percentage of the secondary waste generated at the 
piping modifications are being made to segregate these 
which will reduce the SLLW production by 1,400 ft3/year 

(33 percent of the present generation rate) and LLLWC by an 
additional 1,300 gal/year (from 4,000 gal/year to 2,700 gal/year). 
The cost savings €or this project are estimated to be $120,00O/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 LGTTG'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. Two projects being implemented this year will reduce OWL 
liquid waste system LLLWC production by 25 percent and SLLW 
generation rates by 33 percent for a savings of $320,00O/year in 
waste disposal costs. 

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 QRNL. 
The training program described below stresses the segregation of 
hazardous waste, particularly lead, from radioactive waste. The 
effectiveness of segregation is monitored by using RTR to examine LT,W 
containers. The percentage of  drums that were rejected because of  
lead being detected by X-ray examination was approximately 10 percent 
in 1987. With improved training and communication, the rejection 
rate (based on the detection of lead in the drums) was reduced to 4 .5  
percent in 1988 and 1 percent in 1989. 

2 .  In 1989 as part of a systems analysis, Chemical Technology Division 
developed a pH segregation system to segregate 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 gal/week, 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. 
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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. 
as old as 4 0  years. 
cheinicals, such as picric acid and ethers, which can become explosive. 

Some chemicals on laboratory sheI.ves may be 
Additional hazards are associated with aging of some 

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 diffLculties encountered in measuring progress in 
waste minimization is accounting for disposal of wastes from projects 
terminated in prior years. 
planning will help alleviate this problem in the future and eliminate the 
problem of who to charge f o r  legacy wastes. A l s o ,  disposal of unneeded 
chemicals will be more costly in the future than today. Delaying the cleanout 
and disposal will only increase the costs. 

Including waste disposal costs in initial project 

Of the approximately 161,420 kg ( 3 5 5 , 1 2 0  lb) of waste ORNI, managed as 
liazardous (RCRA wastes are a fraction of this amount) during 1988, 
approximately 4 2 , 4 5 0  kg ( 9 3 , 3 8 0  lb) were generated from the cleanout of  
laboratories.' 
awareness of the need to do such cleanouts has escalated. Programmatic 
funding for the planning of a comprehensive laboratory cleanout has been 
provided. The task will propose funding schemes for the disposal of unneeded 
chemicals which cannot. be transferred to new owners and will establish 
procedures to help prevent future buildup of excess chemical inventories. 

This amount has increased duri-ng the past f e w  years as 

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, an3 in the applicable procedures and 
documentation for waste handling and disposal.. 
1988 includes waste minimization. 

This program expanded during 

TPle 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. 

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, pri-marily focusi-ng OKI 
segregation of  radioactive wastes from hazardous wastes. Successful 
completion of this training is mandatory for radioactive waste generators. 
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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. 

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. 

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 i s  
encouraged. Notes from the meetings are sent to the representatives with 
current waste minimization documents o r  news. 

Waste minimization posters have been distributed to a l l  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 being planned. 
bulletin boards will be used to further employee awareness. 

Newsletters and 

6 .  TECHNOLOGY TRANSFER 

An important aspect of OWL'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 participate in the Environmental Restoration and Waste Management 
waste reduction workshops which includes attendees from other DOE 
facilities 

o provide input to the WIN waste reduction bulletin board 
o exchange information with the University of Tennessee Center of 

o transfer waste reduction technology successes with the EPA Pollution 
Industrial Services 

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. 



20 

7. WASTE REDUCTION P M  EVAIJJATION 

If the budgets permit, the ORNL Waste Reduction Plan will be evaluated 
annually. Updates, as appropriate, will be made to the plan every three 
years. Special circumstances (e.g., new legislation or DOE Orders) could 
require that the plan be updated on a shorter interval. This need will be 
determined by the Waste Management Coordination Office. 
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September 13, 1985 

i l i v i s i o n  D i  rectQars 

- M i n i m i z a t i o n  of Hazardous Chemical _____lp- Waste Vol unies ....._ and Toxicity 

The November 1984 a c t i o n  by Congress t o  reauthorize the Resource 
Conserva t ion  and Recovery Act  of 1976 p u t  forward s e v e r a l  s i g n i f i c a n t  
additions t o  t h e  o r i g i n a l  ac t .  One of these  r e v i s i o n s ,  which i s  
outlined i n  Paragraph 224 (see  Attachments 1 and 2 ) ,  w i l l  p lace 
a d d i t i o n a l  r e q u i  rernents on t h e  generators of hazardous chemical Mast:! 
(HCW) . B r i e f l y ,  generators  must have i n  place a waste r e d u c t i o n  p lan  
(volumes and t o x i c i t y )  p r i o r  t o  shipment o f  waste f o r  d i s p o s a l  a f t e r  
September 1, 1985. 
t I-ackabl e D 

F u r t h e r ,  t h i s  p l a n  must be q u a n t i t a t i v e  and 

S t a f f  f r o m  the Operat ions D i v i s i o n  (F. J .  Hornan, I.-. C. Lasher, and 
K. G .  Edgernon) and the Environmental  and Occdpat ional  S a f e t y  D i v i s i o n  
( V .  L, Turner!, have been assigned t a  h e l p  the  m s t e - g e n e r a t i n g  d i v i s i o n s  
deve lop  a w a s t e  m i n i m i z a t i o n  p lan.  I am ask ing  each D i v i s i o n  D i r e c t o r  
t o  ass ign samecane t o  work an t h i s  t a s k  and p r o v i d e  t h e  name of t h a t  
person t o  Mi-. Homan (4 -7042) .  The g 0 ~ 1  i s  t a  have a #orkab?e plan i n  
gla&e by e a r l y  September. 
elements : 

This p l a n  migh t  i n c l t i d e  t h e  f o l l o w i r r g  

o Avoidance of Waste: Exper ience ha3 shown t h a t  the HCW d i s c a r d e d  by 

Effective p l a n n i n g  and t i m e l y  procurement s f  
some l a b o r a t o r i e s  i n c l u d e s  as much as 50 percen t  hy volume o f  e inop~ned  
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 Substi tution: S u b s t i t u t i o n  o f  nonhazardous or l e s s  t a x i c  chcniea l  s 
where p o s s i b l e .  

(3 Establ ishment  o f  a BaseJime: We will be l o o k i n g  f o r  a b a s e l i n e  

o Goal Sett- ing:  P r o j e c t j a n  of percentage volume r e d u c t i o n  ver"sus t i m e  

f i g u r e  f o r  t he  Labora to ry  t s  compare m i n i m i z a t i o n  progress a g a i n s t .  

fo r  the 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  b u t  w"1 
v e r y  l i k e l y  be imposedl, especially i f  no v i s i b l e  progress i n  
m f  nimi'zatdan occurs 
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D i v i s i o n  D i r e c t o r s  
Page 2 
September 13, 1985 

Thank  you for your  a s s i s t a n c e .  
o f  t h i s  requi rement 

I l o o k  farward t o  successful comp'netl'an 

Attachments: (1) Paragraph 224 of  1984 R C R A  
(2) $ ~ ~ ~ a r ~  af HCW M i  n i m i  z a t i  on Requi rements 

c c / a t t :  W. R.  Bibb, DOE-OR0 
w, F. Furth 
F. J. Homan 
F. R. Mynatt 

J. H. Swanks 
R. S .  M i l t s h i r e  
File - NoRC 
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HAZARDOUS CHE14ICAL. WASTE MINI14IZATION REQUIREMENTS 

1. Effective September 1, 1385, HCW manifests must c a n t a i n  
c e s t i  f icat ion t h a t  

a *  HCW g e n e r a t o r  has a program i n  place t o  reduce volume or  
quantity and tox ic i ty  ... and 

b ,  the p ~ o p o ~ e d  method o f  treatment, storage, o r  disposal i s  t h a t  
which minimizes the present and fu ture  threat  t o  public h e a l t h  
and the environment e 

2. Submission o f  biannual reports t o  €PA or s ta tes  w i t h  primacy 
i ncl udi ng : 

a. quantit ies and nature  of‘ HCW ident i f ied o r  l i s t ed  during t he  
Y e a r ,  

b ,  disposit ion o f  a l l  MCW, 

c ,  e f fo r t s  undertaken du r ing  the y e a r  t o  reduce volumes and 
tox ic i ty  of  waste  generated, and 

d .  the changes in volume and tox ic i ty  of waste actually achieved 
during the  year in question i n  cornparison w i t h  p r e v i o u s  years,  

3 .  Effective September 1, 1985, i t  will be a condition of any permit, 
issued f o r  TSD f a c i l i t i e s  t h a t  the permittee ce r t i fy  a t  l eas t  
annually t h a t  : 

a, t he  generator o f  WC has a pragrarn i n  place to  reduce volume or 
quantity and tox ic i ty  t o  the degree economically practicable and 

b .  the psopased method of TSD if; t h e  best available to minineize the  
p r e s e n t  and Future threa t  t o  human health and the eravirorlrnent. 

4. EPA must repas t  t o  Congress by October 1, 1986, on the f eas ib i l i t y  
and des i rab i l i ty  o f  establishing standards of performance or o f  
takding ather a d d i t i o n a l  actions t o  requ i re  the generators of HCW t o  
reduce the volume Q P  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  shal l  incl ude any recommendat4 ons f a r  
legfslatjve changes,., 



2 9  

Pernaf Correspondence 
MARTIN MhRlElTA ENERGY SWSTE 

Pollution Prevention Awareness Proeram 

Pollution has become a major international, national, and local 
problem that effects all of us. 
dioxide in the atmosphere, and acid rain are examples. 
individuais w e  may not be able to do much about these 
directly, we can do more to ensure that we are not contributing to 
pollution unnecessarily by carelessness or ignorance. In the  fin 
analysis, most pollution is a focal problem and must 
locally. The Laboratory is engaged in activities that must deal wit 
waste that was generated in .the past and with waste that is 
produced now. It is  important that this be done pro 
we do everything we can to minimize or eliminate 
from these efforts. To help achieve this goal, a 
seek to educate all of us a 

The ozone hole in Antarctic 

its ~ ~ ~ v e n t i o ~  will is will be ca 
revention Awareness Program." Our ability to continue ~~~~~~~~~~~ 

d-class laboratory depends in 
~ a ~ ~ ~ ~ ~ g  the problems assac 

waste. I expect every emplsyte of 
rove the ~ ~ a 1 ~ ~ y  of the ~ ~ ~ i ~ a ~ ~ e ~  

Alvin W. Trivelpiece, 4%8QN, s-6255 (6-29 



30 

w. e. Donne l ly  
e. e. Fee 
bb. R. Crol l iher  
H. Postma 

Waste Minimization F o l i c 2  

Tn concert  with Ken Jarmolow's personal. co itment to &a strong environmental 
program, a$ l a i d  out i n  h i s  environmental o t e c t i o a  policy statement, t h e  
attached w a s t e  minimization policy is being i s sued,  
the MartPrp Marietta Energy Systems commitment to a concept that can r e su l t  
in a more disciplined, r a t i o n a l  approach to waste management, 'Ft h a s  been 
f o r m u l a t e d  with t h e  assistance of a l l  of our installations. Besides b ~ l k l g  
required by law, 1 am convinced that w a s t e  minimization can be a cost. sav ings 
concept in the l o n g  run, much as energy conserva t ion  has  been n a t i o n a 9 l y .  
We all i n t e n d  for t h e  Energy Systems s i tes  t o  implement comprshensive was te  
miniwinizatian programs t h a t  reduce %he quantity and hazard of waske. M a ~ y  
major stkep.3 toward t h i s  end have already been taken, a d d i t i o n a l  r e d u c t i ~ n s  
are  Being requested by * m ~ ,  end wore spport .unft ie5 are-knogo $0 ex is t , ,  - SI 

he-. t a l e n t :  and ability- to - ~ e m o i s t i a t ~  i n y -  
ion, and w i l l  be a - l e a d e e  i n  t h i s  endeavor .  

T'is policy represenks  

c c b a t t :  8 .  c .  Baker 
I?. L. E g l i ,  DOE-OR0 
c. c. Hapklns 
K. Jargaolow 
C. e. Jones 
W. L. Jones 
R. G. Jordan 
J, A.  k n h a r d ,  PK)%asQ)WB 

L. J. 
#. E. 
I?, @, 
f * -  H. 
J. E. 
K. w. 
8. J, 
R. s. 
L a  F. 



It is the intent of Martin Har ie t ta  Energy Systems, Xneorporated to 

manage a l l  uaste  i n  such a way that human h e a l t h  and t h e  ~ n ~ i r ~ ~ ~ ~ ~ ~  are 

a r e  protected,  and in a manner consistent with the Oak Ridge Operations 

policy for rad ioac t ive ,  nonradioactive m i x e d ,  and haaardaus uasste, To 

t h i s  end, t h e  f o l l o w i n g  palicy is t o  be implemented at all Energy Systems 

i n s t a l l a t ions .  

Waste Minimization ? o l i q  

It; is the  policy within Energy Systems to minimize t h e  gene ra t ion  o f  

hazardous waste ,  mixed hazardous uaste, and low l e v e l  radioactive waste  

resulting, from all a c t i v i t i e s ,  - 

The' preferred avenues fdr i e h i e v l n g  waste el iminat ion-or  reduktlon are  

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

stitution, recycle ,  reuse, sale, ar energy recovery. For residual wastes 

that may not be amenable t o  t h e  preceding methods, the goal for dfs 

is use of the most cost-effective method, such as b i o l o g i c a l ,  shernicaP o r  

g r s t ee t s  human health and the ~ ~ ~ ~ ~ ~ n r n ~ n ~ ~  The evaluation of  coat effec- 

t i v e n e s s  and environmental worthiness musk be wade with %e, 

atential I b a b i l i t i e s ,  as well as immediate cost consi 
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Process optimization 

Process changes 

Substitution of l e s s  hatardous m a t e r i a l t  

R e c l a m a t i o n ,  reuse,  o r  recycl ing of waste 

Better segregation of" waste streams 

I n c e n t i v e  programs 

3issantinuance or consolidation o f  ce r t a in  o p e r a t i o n s  

* Waste c o n c e n t r a t i o n  and/or se 

If the preceding e f f o r t s  are not s u i t a b l e  01- .are inappropriate, t he  

following waste  manasement methods, t o  reduce waste t o x i c i t y  Or ValiRW?, 

are to be c o n s i d e r e d .  

Waste incinerat ion and other ~~~a~~~~~ technologies 

-Waste t rea tment  

If the preceding methods of reducing waste t o x i c i t y  and vslume a re  not 

suitable or are  i n a p p r o p r i a t e ,  then %he following waste mana 

methods are  to be eonsidered, 
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This policy w i l l  be implemented through a program a+ gL)81S1 trerff~in 

communication t h a t  conveys not on ly  t h e  philosophy of' waste ~ i ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~  

but t h e  methods and measures o f  accomplishments. The program w i l l  be 

audited otsl a regular basis by the Central Environmental Staff ds ensure 

t h a t  it effectively ach ieves  minimization a s  outlined, Annual reviews an 

revisions of the  program by t h e  appropriate site s taf fs  and the Energ 

Systems Central Environmental S t a f f  will ensure t h a t  minirnizatisn ~~~~~~~~ 

remain dynamic and ewer improving. This program demonstrates the Ewes 

Systems commitment to responsible waste management and t o  t h e  

enuncfited by Secretary Harrington on January 4,. 1986. 



APPENDIX B :  Waste Management Operations Program Organization Chart 

3 4 
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WASTE MANAGEMENT 1 CXlERATlOUS 

T. F. Scanbn 
K. W. Lingerieil 
S. L. Gonman' 

DOCUMENTATION HANAGMEhlT 
CENTER 

c. Whkmire 
G. F. Bowlaa 

TRAINING COORDINATOR 1 
W. M .  Moraland' I 

c. 8. sum 
M. C. Ad& 

I 

I RAD SOUD WASTE OPS 1 OD WERAIlONS 

SYSTEU Opmnms 

%IF7 FOREMEN 

D. A Aunin 
J .  0. E l f e m f  
G. D. Price 
M. V. Lee 
H. E. !?,annat 

CHEMCAL 
OP€RATORS 

I. A. Smth I 

L. C. Lahar 

C. C. Padlemon 

R. E. Sh@mrd JI 

FACIUTIES MAINTENANCE H 
a 

W a s t e  Reduction Representatives from a1 I divisions r ixpor t  
programma t i c a 1 1 y to th i s  po s it ion. 



APPENDIX C :  Hazardous Waste Request for D i s p o s a l  Form 
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Dato  I - 
'Warre Generator B ~ O P .  

P PW. 

1 of 
Room NO. 

Plent  Emplovoe No. 

Location of M a t o r i d  

STORAGE LOCATION 

G A T E  70 STORAGE RECYCLE/OISPOSAL DATE 

ITEM 
NO. 

T O T A L  WEIGHTIVOLUME 

....--._...l_.I._l _s 

RECVCLElOlSPOSAL SITE 

DESCRIPTION OF MATERIAL OUANTITY 

____I 

oorn or Ares 

RADIOACTIV E/ 
NONRADIOACTIVE*** I HAZARD 

INFORMATION CONTAIMER NO. +*  

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

W H I T E .  H W O G  

C A N A R Y .  CONTAINER 

BLUE - W A S T E  GENERATOR 

* ' I N F O R M A T I O N  T O  RE COMPLETED B Y  WWQC 

* ' * H P  T A G  REQUIRED P R I O R  TO PICKUP 



APPENDIX D: STJN Reques% f o r  Disposa l  Form ( U C N - 2 8 2 2 )  
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DATE OR lGlN OF WASTE 1 REOUESTER.5 SIGhATURE UADGE NO PHONE NO 
(BULDG NO1 

! 

L____ I I I I 
I ACCOUNTABILIW NO IMM NO I [CHECK IF &,PPLlCABLE) I TOTZL VOLUME I COMBUSTIBLE VOL W E I G U T  

I I I !CU 6T ONLY) i ICU FT ONLY) 

OFFSITE 
4 

I I I 
I (FOR WASTE OPERATIQMS USE ONLY) ICHARGt WDRK ORDER NUMBER 

._ 
I_ , CONSTRUCTION 1 
WASTE CLASSIFICATION (CHECK ONLY O N E )  

1 -- TRlJ OR U-233 (RETRIEVABLE] 
.A 

( > 100 p Cl 'Kg)  
-- 

2 - URANIUM/THORIUM 

3 _FISSION PRODUCT 

4 - iNDUCED ACTIVITY 

- 

- 
5 - TRiTlUM 

6 BETA-GAMMA TRU OR U 233 
( > 100 p CI/Kg) (RETRIEVABLE) 

ALPHA TRU OR U-233 (<100PGi/Kg)  

( < 1133 p Ct/K@ 

7 
BETA-GAMMA TRU QR U-233 

L 
_I 

8lJOTWER - 
_l_ 

9 . 2  LANDFILL/SUSPECT 

A 'A CONTAMINATED ASBESTOS 
__ 

__. 

(BW) BIOLOGICAL WASTE 
i - BRIEF DESCRIPTION 

I 

! ~ (CE) CONTAMINATED EQUIPMENT ...... - - 
: i (DD) DECONTAMINATION DEBRIS 

'a (OS) DRY SOLIDS 

a (SS) SOLIDIFIED SLUDGE 

- 

-1__-. ................ 
c__ 

I_ 

(NC) NOT CLASSIFIED 

CONTAINER TYPE (CHECK ONLY ONE) 

1.213 55 GAL SS DRUM 

2 . n 3 0  GAL. SS DRUM 

3.nrl-lh *" WALL CONCRETE CASK 

9 . 0  OTHER 

1 0 " U  GI CAN 

11 .n PLASTIC 
-1 4.  6" WALL CONCRETE CASK 12.n DUMPSTER 

_I 

S . L 5 5  GAL BI DRUM 

7.LW23Q GAL Bi DRUM 
1 

.............. I - __I._ ~~ 

_I ...lllllllllll.l ........... '_ 
WWicB FIELD REPRESENTATIVE (APPROVAL SICM4TVRE) QAa-E 

RADlkTiQN DATA 

BETA-GAMMA FOR PACKAGE mrem 'fir @I in 

SURFACE CONT. dpm (alpha), -_l__l_ dpin (beta/garrlma), NElJTRON PEADING --I__ rnrern/hi 

...... I I - - - - . ~  ........ 

I--.- 
XP SWRVEVOR'S COMMENTS FOR THOSE HANDLING WASTE IN THE FIELD 

i DATE 

HP'S SIGNATURE 
I 
I 
I I 

DISTRIBUTION WHITE . SWSA FOREMAN FORWZRDS TO DLC 
UCN-2622 BLUE RFTAINEO BY SWSA F O R E M A N  
(9 9-881 CANARY RETAINEO BY G E N t R 4 T O R  
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