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FERNALD WASTE MANAGEMENT AND DISPOSITION 

Michael L. West, Leigh A. Fisher, Matthew L. Frost, Fernald Environmental Restoration 
Management Corporation 

David M. Rast, U.S. Department of Energy - Fernald Area Office 

ABSTRACT 

Historically waste management within the Department of Energy complex has evolved around 
the operating principle of packaging waste generated and storing until a later date. In many 
cases wastes were delivered to onsite waste management organizations with little or no 
traceability to origin of generation. Sites then stored their waste for later disposition offsite or 
onsite burial. While the wastes were stored, sites incurred additional labor costs for 
maintaining, inspecting and repackaging containers and capital costs for storage warehouses. 
Increased costs, combined with the inherent safety hazards associated with storage of hazardous 
material make these practices less attractive. 

This paper will describe the methods used at the Department of Energy's Fernald site by the 
Waste Programs Management Division to integrate with other site divisions to plan in situ waste 
characterization prior to removal. This information was utilized to evaluate and select disposal 
options and then to package and ship removed wastes without storage. 

INTRODUCTION/FERNALD HISTORY 

The Fernald site is located approximately 20 miles northwest of Cincinnati and has been 
managed by Fernald Environmental Restoration Management Corporation (FERMCO) since 
December, 1992. For more than 37 years, the facility manufactured uranium metal products for 
use at other DOE sites to satisfy Defense Program demands. Production operations were 
suspended on July 10, 1989 due to a sharp reduction in the demand for uranium metal products 
by user sites and continuing problems in achieving full regulatory compliance. Following 
necessary Congressional notifications, the facility was formally shut down on June 19, 1991 
when its mission became environmental restoration. 

The primary law regulating cleanup of the Fernald site is the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) as amended by the Superfund 
Amendments and Reauthorization Act (SARA) in 1986. Another major regulation, the Resource 
Conservation and Recovery Act of 1976 (RCRA), governs the generation, transportation, 
treatment, and disposal of the hazardous waste at the site. A Consent Decree was signed by the 
State of Ohio and the DOE in December, 1988, establishing milestones to bring the FEMP into 
full compliance with RCRA and other regulatory requirements. Amendments establishing 
additional milestones regarding the management of hazardous waste were later proposed to the 
Consent Decree, and in January 1993, the amendments were approved, resulting in the Consent 
Decree and its Stipulated Amendments (SACD). 

In July 1990, the United States Environmental Protection Agency (USEPA) and the DOE entered 



into a Consent Agreement establishing milestone schedules for the completion of necessary 
studies to support the CERCLA clean-up process. The agreement established schedules for 
implementing near term clean-up actions (Removal Actions) while final clean-up solutions were 
being evaluated and selected. In September 1991, the DOE and USEPA jointly signed the 
Amended Consent Agreement establishing revised milestones for the completion of the required 
studies and identifying a series of additional near-term actions for implementation by the DOE. 

The overall mission of the FEMP is to provide the safe, least-cost, earliest, final cleanup of the 
Fernald site, within applicable DOE orders, regulations and commitments in a manner which 
addresses stakeholder concerns. To support this objective, the FEMP is currently conducting 
Remedial Investigation/Feasibility Studies, remedial design activities, removal actions, waste 
management operations, and other compliance and clean-up initiatives. 

This paper discusses the reorganization of the Waste Programs Management Division of 
FERMCO and its integration with Removal Action #19 - Plant 7 Dismantling. 

WASTE PROGRAMS MANAGEMENT REORGANIZATION 

Historically, waste management within the Department of Energy complex has evolved around 
the operating principle of packaging waste and storing until a later date. In many cases wastes 
were delivered to onsite waste management organizations with little or no traceability to origin 
of generation. Sites then stored the wastes for later disposition off site or for onsite burial. 
While the wastes were stored, sites incurred additional labor costs for maintaining, inspecting 
and repackaging containers and capital costs for storage warehouses. Increased costs, combined 
with the inherent safety hazards associated with storage of hazardous material make these 
practices less attractive. 

In FY94, FERMCO organized its waste management factions, at the time spread across several 
organizations, into one Division that encompassed both professional and labor forces. The 
reorganization included the formation of 10 Departments. The Waste Programs Management 
organizational chart (with functional areas) is included as Figure 1. The reorganization was a 
result of the need to bring together key personnel to improve the methods in which wastes were 
managed. The FEMP was realizing the problems stated above, maybe not to the degree of other 
sites, but the site definitely had a problem of deteriorating containerized "legacy wastes" 
monopolizing valuable storage space. Wastes were being introduced into the waste management 
system with little or no warning and identified or characterized only a portion of the time. This 
taxed resources (personnel and equipment) to the point where containers eventually had to be 
repackaged due to the waste not being characterized and deteriorating conditions of the 
containers. 

INSERT FIGURE 1 HERE 

A strategy was implemented as to how information flows within the WPM organization. Figure 
2 displays the flow of information and the four distinct areas of activities: integration, planning, 
operations, and disposition. A central group within the WPM Division is responsible for 
integrating with other Divisions to assist in planning what WPM services will be needed for 



projects when wastes are generated. This ensures that information is passed on to the 
appropriate support organizations within the Division so work can be planned and budgeted 
effectively. This setup has allowed for fewer surprises (i.e., containers of uncharacterized 
waste) being introduced into the WPM system, resulting in a more efficiently run organization. 
The strategy not only saves time and money from a WPM perspective, but also for the project. 

INSERT FIGURE 2 HERE 

FY94 ACCOMPLISHMENTS 

Major accomplishments were realized as a result of the reorganization of WPM into a Division. 
These accomplishments were tied to award fee milestones that required they be implemented by 
dates agreed upon by FERMCO and DOE. If the milestones were met FERMCO realized a 
certain percentage of fee, or award. Missing a milestone meant that FERMCO would not only 
lose the opportunity to gain fee, but could also potentially lose money if performance was 
deemed below acceptable. Therefore, the accomplishments were highly scrutinized for 
compliance by DOE and FERMCO. Some of the major accomplishments include: 

Life Cycle Cost Analysis Program 

Waste Minimization and Pollution Prevention (WMPP) principles were introduced to the site as 
a Life Cycle Cost Analysis Program instituted by WPM. All site project engineers and 
managers received training developed by WPM. The main theme of the program was to 
incorporate waste minimization principles and practices into the planning phases of a project. 
This has proven successful in that several waste minimization opportunities were incorporated 
into Removal Action #19 (D&D) as well as other ongoing and new projects. 

Clean Trash Program 

An effort that was initiated in late FY93 as a pilot program was the Clean Trash Program. This 
program involved segregating trash from selected radiologically controlled office areas. One 
hundred percent of the trash was frisked by hand and released to a local landfill if no 
contamination was discovered. In FY94, this effort was expanded to include all office areas, 
restrooms, and breakrooms from the radiologically controlled areas (excluding contamination 
zones). The trash is collected and 10% is hand frisked for contamination. If no contamination 
is detected, the entire 100% is released for disposal at a local landfill. The volume of the 
radiologically controlled area trash being diverted from the contaminated trash waste stream was 
increased from 0% to 49%, realizing a cost savings of $140,000 to date. This has proven to 
be a successful process and other sites are emulating the program. 

Hazardous And Mixed Waste 

The Hazardous and Mixed Waste Program was able to reduce the mixed waste inventory by 
31,234 ft3. This was realized by shipping to Envirocare 3,552 ft3 of mixed debris waste; 
consolidating mixed debris waste for a reduction of 932.4 ft3; and properly recharacterizing 
26,751 ft3 as low-level radioactive waste. These efforts significantly reduced the amount of 



mixed waste to be managed, thus reducing management costs such as inspections, repackaging, 
and facility (warehouse) costs. 

Waste Tracking 

Development of an integrated waste tracking database system that incorporated several ancillary 
databases that were being maintained onsite. The system provides a singular location for 
information related to tracking of waste from the point of generation to disposal (cradle to 
grave). The implementation of the system will allow for a reduction in data entry redundancies 
and ensure more complete and accurate information is available to assist in the day to day 
management of site wastes. 

Waste Storage 

Waste operations were improved from a perspective of sheltered container storage. The main 
storage pad at the site (Plant 1 Pad) was upgraded in order to consolidate a majority of the waste 
containers being stored. Plant 1 Pad operations were able to segregate, inspect, overpack and 
relocate 28,000 drums of waste in support of the upgrade. As a result of the upgrade, the 
amount of containers in unsheltered areas was reduced by 43 %. By consolidating a majority of 
the site's waste containers to one pad a reduction in pad management costs is realized. 

Waste Shipping 

Low Level Waste shipping operations were able to ship 582,595 ft3 of low-level radioactive 
waste to Nevada Test Site during FY94. This represents 78% of LLW disposed of at NTS for 
the year. The weekly average amount of waste shipped equated to 11,000 ft3. The FEMP also 
received approval in FY94 to ship four additional waste streams. 

INTEGRATION WITH REMOVAL ACTION #19 - PLANT 7 DISMANTLING 

Background 

Plant 7 was constructed in May, 1953 to house the processes involved in the reduction of 
uranium hexafluoride (UF6) to uranium tetrafluoride (UF4). The seven story "Hexafluoride 
Reduction Plant" was designed to an established production rate converting 12 tons of UF 6 to 
UF 4 per 24-hour period. Production operations were initiated in June, 1954 but the plant has 
been idle since 1956, when its production processes were halted. 

In 1967 the UF 6 reduction process was declared obsolete, and the equipment was dismantled and 
removed along with the majority of the process piping. The ammonia separation process, two 
75,000 cubic feet per minute blower units and associated ducting, and several motor control 
centers were abandoned in place. Plant 7 was then used to store drums of intermediate product 
(UF4) on the first and second floors, and empty drums on the third, fourth, and sixth floors. 
The use of this building to store low-level radioactive materials, as well as the previous process 
operations, resulted in the corresponding presence of radiological contamination. The presence 
of asbestos containing material and bird droppings, which presented a biological hazard, were 
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additional factors which were considered in recommending the removal of this building. 

The dismantling of Plant 7 included: relocation of the drums and debris to an alternate storage 
area; decontamination (surface cleaning to remove radiological contamination); removal of 
asbestos containing material (ACM); dismantling the structure; segregation of materials; size 
reduction of materials; packaging and certification of wastes; placing waste packages into interim 
storage (staged for shipment); and off-site disposal of low-level radioactive waste (LLW). 

Planning 

To coordinate these activities, a Design, Engineering and Construction (DEC) Team was formed 
that consisted of several Divisions within FERMCO. Participation on this team by Waste 
Programs Management (WPM) was essential for all waste management related activities to be 
effectively coordinated. A formal group was formed within WPM to integrate and coordinate 
all WPM activities and participate on the DEC Teams. This group is/was involved in the project 
from start to finish to maintain a consistent interface. The purpose of the DEC Team was to 
include each organization that would be involved in the project to ensure everyone knew what 
to expect as the project progressed. The functions of Waste Programs Management were: 
identify, characterize and provide volume estimates of the waste streams; provide and coordinate 
the delivery of waste containers; remove full waste containers from the project queuing area; 
place waste into interim storage (stage for shipment); store any hazardous waste; and disposition 
the LLW to NTS. 

The first function of WPM was to identify and characterize all waste streams generated from the 
project prior to the actual dismantling of the building. Prior to D&D activities, random 
sampling points were chosen in Plant 7. The areas with the greatest potential of having RCRA 
hazardous waste were identified based on historical use and process knowledge. Samples were 
collected and submitted for Toxicity Characteristic Leaching Procedure (TCLP) metals analysis. 
The results of these tests were used to verify the lack or presence of RCRA hazardous waste. 
The following sample media were sampled for either hazardous waste determination or to 
determine the disposition options: decontamination waste/residues; steel and metals; 
miscellaneous equipment; concrete/debris; and transite. The only hazardous waste identified was 
the lead bolt caps used to fasten the transite to the structure and the lead flashing around the 
windows. 

Once the waste streams were characterized, volume estimates of each waste stream were 
calculated based on data from "as-built" drawings. This information is included in a site-wide 
waste forecasting database that is utilized to provide volume estimates of media from all 
structures onsite. This information, waste stream characterization and volume estimates, is 
compiled onto a Project Waste Indentification and Disposition (PWID) Form. This form is 
utilized by the project engineer to assist in the planning and budgeting process. For instance, 
by estimating the bulking factors of the different material types, the number of containers needed 
can be determined. Also, based on the characterization, the disposition options are indicated on 
the PWID form. Therefore, the PWID provides the project with a complete synopsis of the 
types and amounts of wastes to be incurred and of the disposition options. 



Another deliverable to the project was the Material Segregation and Containerization Criteria 
(MSCC). The MSCC details each step of the D&D effort and what waste streams will be 
anticipated as a result of that activity. The MSCC utilized segregation categories that allow the 
sub-contractor to combine certain waste materials that are compatible depending on the 
disposition options. The MSCC was developed specifically for dismantlement activities and was 
provided to the D&D sub-contractor in order to assist them in segregating the categories of 
waste. The MSCC also directed the sub-contractor what type of container was to be utilized for 
each waste stream, and what waste streams could be consolidated into one container. The 
MSCC proved very useful because all waste streams were known prior to the commencement 
of dismantlement and the number and type of containers needed was known in advance. 

There were several waste minimization opportunities realized throughout the life of Removal 
Action #19. One major opportunity is the recycling of approximately 710 tons of structural 
steel. This effort involved the packaging of the structural steel framework of the building into 
reusable roll-off containers. The steel will be shipped to a recycling vendor where the 
decontamination of the surfaces will occur and the steel recycled into the free market. Other 
opportunities include restricting the sub-contractor to bringing only the necessary equipment and 
materials for the project to minimize the potential for contamination. Also, used wooden skids 
were utilized to prepare containers for shipment to NTS in lieu of purchasing new ones. 

Operations 

Waste Programs Management also provided field support (Waste Technician) during the 
construction phase of the Plant 7 D&D project to coordinate work and assist in the completion 
of paper work related to containers. A container staging area was established adjacent to the 
project where empty containers were delivered and full containers were removed. The staging 
area was sized to provide a three day capacity of both empty and full containers in the event that 
transportation of the containers was' inhibited. The Waste Technician was responsible for 
coordinating the delivery of empty containers to the project and removal of full containers for 
shipment or interim storage. The Waste Technician's responsibilities also included completing 
the paperwork necessary to verify the contents and track the type and amount of waste in each 
container. Another function of the Waste Technician was to ensure that filling of the containers 
is done as efficiently as possible (another waste minimization opportunity). 

Other operations support included scheduling the containers of LLW into shipments for offsite 
disposition to NTS and movement of containers into onsite interim storage. This involved 
scheduling the personnel and equipment necessary to move the containers on-site and prepare 
the containers for offsite shipment (i.e., labeling, inspection). The scheduling of these activities 
was very often done on a short turnaround in order to meet the sub-contractor's needs which 
were weather and schedule dependent. The sub-contractor often worked four 10 hour days, 
whereas FERMCO was on a different schedule. However, for the most part, the on-site 
operations services were able to keep up with the sometime accelerated pace of the sub
contractor. 

Disposition 



Three distinct disposition alternatives existed for the Plant 7 Dismantling project: LLW 
shipments to NTS; the recycling of 710 tons of structural steel; and the restricted reuse of lead 
flashing. 

All of the LLW from the project is scheduled to be shipped by February 15, 1995 in support of 
a milestone associated with the project. The total volume of containerized LLW to be shipped 
to NTS equates to 70,392 ft3. Part of the support in the area of waste shipments included the 
final preparation and labeling of the containers, weighing the containers, and loading onto 
shipments. The subsequent paperwork was certified to the NTS Waste Acceptance Criteria by 
FERMCO Quality Assurance in support of WPM shipping activities. 

The structural steel remains onsite for shipment to the vendor facility for decontamination and 
free release. The structural steel will be shipped to the recycling facility by the vendor. The 
current shipment schedule to the recycling facility is March 28, 1995 through May 19, 1995. 
As a result of the decontamination process, hazardous waste in the form of lead based paint and 
grit blast will be shipped back to Fernald and stabilized for disposition to Envirocare of Utah. 

Approximately 163 ft3 of lead flashing remains onsite and is awaiting disposition through a 
potential recycling vendor. The lead was the only hazardous waste generated from the Plant 7 
Dismantling project. 

CONCLUSIONS 

The reorganization of WPM and its integration with Removal Action #19 has proven that up
front involvement on a project to properly plan and coordinate activities is successful. 
Characterizing the waste prior to generation allowed for proper measures to be taken in planning 
for the packaging and disposition of the waste. The number of waste containers needed was 
determined utilizing "as-built" drawings and applying bulking factors, depending on the 
container used. The containers were then ordered in advance and ample supply was available 
for the project when needed. With one central group responsible for integration and planning 
efforts, the required information was passed along to the respective Departments within WPM 
to ensure that all activities were covered. This involved field support at the project site, 
movement of waste containers to and from the project, storage of containers, and shipment of 
LLW to NTS. Other integrated efforts include the recycling of 710 tons of structural steel. 

The major key to success during this project and others currently ongoing is constant 
communication. The formation of the DEC Team allowed for the channels of communication 
to remain open and was the avenue for all project information to be distributed throughout the 
organizations involved. 
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FIGURE 2 
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