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BACKGROUND 
The Department of Energy (DOE) established the Oak Ridge Reservation (ORR) in an isolated 
valley of East Tennessee as part of the Manhattan Project during the World War II race to build 
the atomic bombs that led to the war's early end. The wartime role of the Oak Ridge National 
Laboratory (ORNL, at X-10 site) and the two other plants on the ORR (Y-12 and K-25 sites) 
(Figure 1) was to find a way to enrich, separate, and produce gram quantities of plutonium for 
use in the development of the bomb. ORNL's Graphite Reactor was the world's first 
continuously operating reactor, as well as the world's first isotopes production reactor. 

• Following the War, the DOE facilities took a leading role in peacetime uses of nuclear energy, 
including power reactors, research reactors, isotopes production for medical and industrial uses, 
the design of radiation- and heat-resistant materials, and the pioneering studies of radiation health 
effects. Today the DOE programs conducted at the ORR plants are even more varied. They 
include research and development (R&D) on applied energy technologies, robotics and computer 
sciences, materials testing and development, life sciences, global environmental problems, waste 
management technologies, and basic sciences R&D. 

The diversity and continually changing nature of the research and production programs at the 
ORR plant sites, as well as the size of the facilities and their physical separation on the ORR, 
lead to the buildup of surplus equipment and materials from cancelled or completed projects, 
changes in work orders or directives, or over-procurement of particular items or materials. 
Many times, for lack of a means to find legitimate uses for these excess items, they have been 
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disposed of as wastes or sold as salvage. 

Recognizing that this situation prevails at most, if not all, government facilities, Congress has 
enacted legislation encouraging the establishment of waste minimization, pollution prevention, 
and cost avoidance measures throughout government-owned facilities. In response to this, the 
Secretary of Energy has instituted a high-priority DOE initiative to develop, promote, and 
implement waste minimization and pollution prevention at government installations. These 
policies are rigorously promoted by the Oak Ridge Field Office (DOE-OR) and Martin Marietta 
Energy Systems, Inc., DOE's operating contractor for the Oak Ridge facilities. 

With the establishment of the Federal Facilities Compliance Agreement, DOE and other 
government agencies have recognized the need to implement the philosophical approach espoused 
in legislation such as the Resource Conservation and Recovery Act (RCRA) through process 
optimization, pollutant source elimination, waste reduction, waste tracking, and hazardous 
material substitution. Waste minimization programs have begun to reduce the volume and 
toxicity of DOE waste generation. As stated in the DOE Environmental Management Division's 
Five-Year Plan, the agency believes that avoiding waste generation and reducing the hazards of 
the waste generated are the best means for improvement. Surplus chemicals and equipment are 
burdensome for DOE facilities. They increase costs and divert resources from other important 
DOE missions in an era of increasing budgetary constraints. 

One result of the increased awareness and emphasis on environmental concerns and improved 
resource management is the recent "grassroots" development of a surplus materials exchange 
network developed and operated on a voluntary basis by Environmental Protection Officers 
(EPOs) at the Oak Ridge installations. The EPOs are full-time or part-time staff members 
employed by each division to provide guidance and assistance for achieving compliance with all 
environmental regulatory requirements and to resolve waste disposal problems. The materials 
exchange network, called the SWAP SHOP, provides an EPO communications and problem-
solving network to help eliminate unnecessary disposal of usable surplus chemicals and 
equipment at the Oak Ridge plant sites. 
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SWAP SHOP DEVELOPMENT 

In the past, unused commercial chemicals constituted about 90% of the waste chemicals collected 
at the ORNL. Nearly 30% of these containers were unopened. As early as 1985, members of 
the Hazardous Waste Operations Group at ORNL began to circulate lists of these reusable 
chemicals to the research divisions, in an attempt to find new users for chemicals no longer 
needed by their owners. Between 1985 and 1987, nearly 32,000 kg of such chemicals were 
transferred to new owners and new uses. This program was discontinued in 1990, partly 
because the Hazardous Waste Operations staff no longer had time to continue it and because 
inventories of surplus chemicals had been sufficiently purged to make circulation of the lists less 
beneficial (Smith, M. A., Hazardous Waste Minimization at the Oak Ridge National Laboratory 
During 1988, ORNL/TM-11109, March 1989). 

In 1992, EPOs at the Y-12 site decided to establish a new surplus.materials exchange network, 
which they called the SWAP SHOP. Stimulated by the renewed DOE emphasis on waste 
minimization and pollution prevention, and motivated by a need to collaborate in finding 
solutions to their research operations' multiple waste-disposal problems, the EPOs decided to 
circulate among themselves electronic mail "ads" listing surplus materials and asking for 
materials that might be surplused elsewhere but that were needed in their areas. Because no 
funding was allocated for such an effort, EPO volunteer coordinators operated the SWAP SHOP 
by sending the ads out to all EPOs, who then forwarded the messages to appropriate operations 
personnel within their divisions. 

After the SWAP SHOP had been in operation at the Y-12 site for about 8 months, news of its 
successful use reached the other ORR sites. At the X-10 site, Environmental Compliance staff 
members, who are often asked for guidance on waste disposal options, established contacts with 
a SWAP SHOP coordinator enthusiastic about its benefits and interested in assisting to extend 
the SWAP SHOP network to X-10. 

Because the mission and operational procedures of the ORR sites differ widely, a broad-based 

4 



multi-functional development team was organized to lay the groundwork at X-10 prior to 

implementing the SWAP SHOP. The team's goals were to (1) anticipate all possible problem 

areas, (2) identify the X-10 requirements regarding material transportation, radiation monitoring, 

and paperwork, (3) provide volunteer staff assistance in these areas (including names and 

telephone numbers), and (4) make it as easy and economical as possible to use the SWAP 

SHOP. Another important goal was to keep the SWAP SHOP a voluntary, self-help type of 

operation and to avoid the need for new procedures to make it work safely and effectively. Our 

premise was that effective procedures for each step of the swap operation were already in place, 

and that users simply needed guidelines and staff assistance to make sure the appropriate 

procedures are followed. 

A TOTAL QUALITY MANAGEMENT APPROACH 

Using the Total Quality Management (TQM) approach of worker empowerment and multi
functional involvement to address all operational issues, the SWAP SHOP Development Team 
met at X-10 in November, 1992. Team members included staff representatives from (1) the 
Finance and Business Management organization (Stores and Transportation Operations group 
members familiar with transfer operations and Department of Transportation regulations and 
paperwork requirements); (2) the Plant and Equipment Division (who transport materials on the 
X-10 site); (3) the Environmental Compliance Organization (to advise on Resource Conservation 
and Recovery Act issues); (4) the X-10 Waste Reduction Office (which enthusiastically endorsed 
the project); and (5) an ORNL EPO already participating and helping to coordinate the Y-12 
SWAP SHOP. 

From this first meeting, the team was enthusiastic about the cost savings and waste avoidance 
potential of the SWAP SHOP. Staff of each organization represented agreed to prepare a "fact 
sheet" with guidelines for the SWAP SHOP operations. They also agreed to designate 
volunteers to assist SWAP SHOP users in arranging the material exchanges. The Waste 
Reduction Office agreed to establish an account that would provide funding for surplus material 
transport and packaging for the X-10 SWAP SHOP. This would enable transfers to be done at 
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no cost to either the Sender or the Receiver and would (through the charges to the account) 

provide the Waste Reduction Office with a means to track the quantities and types of exchanges 

through the SWAP SHOP. 

A summary of the ORNL SWAP SHOP Guidelines was prepared, and the EPO Development 
Team member presented the idea of the SWAP SHOP to a meeting of the X-10 EPOs on 
December 3, 1992. A brief description of the SWAP SHOP benefits (Figure 2) and its operation 
(Figure 3) were presented. Several points were emphasized: (1) participation is voluntary, and 
there are no new procedures or reporting requirements involved; (2) no new costs are involved, 
because the Waste Reduction Office provides funding for packaging, paperwork, and 
transportation; (3) any type of surplus materials can be listed for exchange (e.g., furniture, 
equipment, tools, office supplies, etc., as well as chemicals); and (4) the SWAP SHOP is not 
a means to indefinitely postpone or avoid disposal of hazardous wastes — items that would be 
classified as RCRA wastes when discarded may be listed on the SWAP SHOP for 6 weeks only. 
Handouts were made available at the meeting to explain "How It Works" (Figure 3) and to 
provide the ground rules, key contacts, and guidelines for SWAP SHOP operation at the X-10 
site (Figure 4). A sign-up sheet was provided, and the majority of the EPOs present requested 
to participate in the e-mail network for the SWAP SHOP. 

A follow-up presentation on the SWAP SHOP was also made, in December 1992, to a top-
management-level committee at ORNL. The committee was unanimously supportive of the 
SWAP SHOP efforts and suggested use of the ORNL newsletter to publicize the system and tell 
some success stories. 

CONTINUING DEVELOPMENT GOALS 

The managers also asked, "How can we help?" and we were prepared with some suggestions! 
We suggested the allocation of "overhead" funding to set up a SWAP SHOP Coordinator as a 
staff position. This would benefit the SWAP SHOP by providing a central location to coordinate 
all user assistance and would benefit ORNL by allowing the introduction of material inventory 
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tracking and accountability functions to the system. That idea was favorably received. 
We also asked for assistance in helping to expand the SWAP SHOP to include all ORR sites by 
placing it on a widely accessible VTX computer network already in use by DOE and Martin 
Marietta Energy Systems corporate management for disseminating new orders, policy statements, 
and news items. Based on our confidence that the SWAP SHOP would continue to increase in 
popularity and use, a proposal had already been submitted through the Waste Reduction Office 
requesting funding for development of such a system. Team members felt that the greatest 
potential usefulness of the SWAP SHOP lay in making it easily and directly accessible to all 
staff members at all of the Oak Ridge sites. This would relieve the EPOs of the increasingly 
burdensome volunteer coordination activities and facilitate the widest possible range of exchanges 
through involvement of all staff and all sites. This idea too, was well-received by the managers. 

The SWAP SHOP story does have a happy ending. Impressive savings have been achieved, 
both in material costs and in waste disposal cost avoidance, through the use of the SWAP SHOP. 
Numerous successful exchanges of tools, building materials, furniture, office supplies, and 
hazardous chemicals have been carried out through this fairly informal, volunteer e-mail network 
at the X-10 and Y-12 sites. Some exchanges have also involved staff at the K-25 site, and 
efforts are underway to increase SWAP SHOP involvement there. Tracking the exchanges has 
been entirely voluntary too, so our records of successful exchanges are probably incomplete. 

Our decision to include surplus equipment and furniture in the SWAP SHOP has increased its 
usefulness. Surplus equipment has historically been handled through the Second-Hand Stores 
system at ORR sites, but the backlog of materials, inadequate staffing, and the lack of a good 
communications system to publicize available items has made the SWAP SHOP a helpful 
approach for locating new users for secondhand materials. Good equipment goes quickly on the 
SWAP SHOP. Pumps, meters, computer hardware and software, building materials, packaging, 
office supplies, and tools have been successfully transferred to new owners via the SWAP 
SHOP. Successful transfers like these continue to build confidence and momentum, encouraging 
employees to investigate and initiate additional exchange efforts. 
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It is often more difficult to locate new users for surplus chemical products. Chemical 
inventories are carefully controlled at the DOE sites, and stocking of excess is discouraged. 
However, some common chemical products, like sulfuric or nitric acids, are used routinely by 
analytical laboratories. Acids and bases are also useful for carrying out some of the waste-
neutralization and waste treatments allowable under RCRA, thereby simplifying and reducing 
costs of waste disposal. An effort is also underway to provide a means for EPOs and other 
authorized users of the DOE Hazardous Materials Inventory System (HMIS) at the Oak Ridge 
sites to enter a computer code in the system indicating excess or no-longer-needed hazardous 
chemicals that are available for transfer to another organizational user. This code will allow 
other HMIS users to see that the material is available. Whether the transfer is accomplished 
using the e-mail SWAP SHOP network or using HMIS, both the originating organization and 
the receiving organization are expected to revise the HMIS inventory listing to reflect the 
hazardous material transfer. 

The SWAP SHOP has also been beneficial in more intangible ways. Through its teamwork 
approach, the SWAP SHOP has motivated and empowered the EPOs. Just as importantly, it 
has helped them carry out their often-difficult tasks by providing a simple communications and 
problem-solving network that produces results with a minimum of procedural impediments. 

The SWAP SHOP has also helped meet DOE and Martin Marietta Energy Systems waste 
minimization/pollution prevention goals by: 

• reducing waste management and waste compliance costs; 
• reducing procurement of new materials and supplies; 
• reducing or (in some cases) eliminating organizational inventories and releases of 

hazardous chemicals reportable under the Emergency Planning and Community 
Right-To-Know Act, 

• reducing the potential civil and criminal liabilities associated with handling, 
storage, and disposal of hazardous wastes under the Resource Conservation and 
Recovery Act. 
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Our request for a SWAP SHOP Coordinator staff position at X-10 has been granted. The 
position has been advertised, and the Coordinator should be operational sometime next month. 
In the true spirit of the SWAP SHOP, a "surplus" disk drive was located at the K-25 site and 
computer space was made available for the SWAP SHOP electronic bulletin-board to become 
part of the VTX computer network. Development of the system is underway, and the SWAP 
SHOP Development Team members are working closely with computing programmers and with 
representatives from the Stores and Pollution Prevention organizations at all three sites to 
incorporate the needs of all sites into the VTX SWAP SHOP format. Coordinators have been 
identified at all three sites to provide site-specific procedural guidance and assistance for carrying 
out the surplus material exchanges and to track the material transfers in various categories. The 
SWAP SHOP works — and we believe it will work even better in the future. 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
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Figure 1. LOCATION OF THE OAK RIDGE RESERVATION PLANT SITES 



BENEFITS: 

Figure 2. BENEFITS OF THE SWAP SHOP 

• Reduction in waste disposal processing and costs 

• Reduction in material purchase costs and processing 

• Conservation of landfill/hazardous waste storage capacity 

• Improvement in worker safety and productivity through waste reduction (e.g., less 
handling, less potential for exposure, less personnel time involved in storage and 
documentation) 

• Employee empowerment through problem-solving network 

• Waste Minimization credit and positive, rather than negative, environmental 

impact through material use, rather than material disposal 



Figure 3. OPERATION OF THE SWAP SHOP 

HOW IT WORKS: 

• To participate, EPOs notify Sandra Kennedy (4-0362, or by e-mail to BIRCHSL) 

to be added to the Swap Shop e-mail distribution list 

• To list surplus material (or needed material) for exchange, EPO sends e-mail 

message to Sandra Kennedy (BIRCHSL), giving name and quantity of material 

and contact name, organization, and phone number (or e-mail name). 

• Have material rad-surveyed and green-tagged, as required. Provide MSDS to 

Receiver. Follow all applicable packaging and transportation guidelines. 

• Contact Plant & Equipment Division (Jerry Sluder, at 4-4213) for pickup. 

• For a hazardous material exchange, both Originator and Receiver must access 
Hazardous Materials Inventory System (HMIS) and correct inventory information 
to reflect the transfer. Originator sends e-mail notification to ECS (D2S) or 
WRC (SUN) of the transfer/exchange. 



Figure 4. SWAP SHOP GUIDELINES ISSUES 
Radiation Monitoring/Health Physics Clearance 
Material Safety Data Sheets for Hazardous Materials 
Hazardous Materials Inventory System Update Requirements 
Packaging and Paperwork 
Department of Transportation Guidelines 

On-Site and Off-Site Requirements 
Hazardous and Nonhazardous Materials 


