
CsOA/f-l^t?--/ 

RECEIVED FEMP-2425 
JUN 3 0 1995 P A P E R 

OSTI 

THE FERNALD WET RECORDS RECOVERY PROJECT 
A CASE HISTORY 

By 

Dr. Harry J. Sterling, Brian R. Devir, Robert A. Hawley, FERMCO, Inc. 
Mary T. Freesmeyer, U.S. Department of Energy-Ohio Field Office 

June 22, 1995 

FERMCO* 
Feraald Environmental Management Project 

For Presentation at the 
DOE Records Conference 

Albuquerque, N.M. 
June 27-29, 1995 

*Fernald Environmental Restoration Management Corporation with the U.S. Department 
of Energy under Contract No. DE-AC24-920R21972 

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED 



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, make any warranty, express or implied, 
or assumes any legal liability or responsibility 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. Reference 
herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its 
endorsement, recommendation, 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. 



DISCLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document. 



This paper was prepared as an account of work sponsored by an agency of the United States 
Government. Reference herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise, does not constitute or imply its 
endorsement, recommendation, 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 or Fernald 
Environmental Restoration Management Corporation, its affiliates or its parent companies. 



£HE FERNALD WET RECORDS RECOVERY PROJECT 
A CASE HISTORY 

Abstract 
This paper discusses a project performed to recover wet records discovered in January 1995 at the 
Fernald Environmental Management Project (FEMP). This paper discusses the emergency and 
record recovery phases of the project, the technical options considered for records recovery, and 
special measures which were required due to radiological contamination of the records. Also, the 
root causes and lessons learned from the incident, and path forward for future records management 
operations at Fernald, are discussed. 

Introduction & Background 
The Fernald site, constructed in 1951, is a U. S. Department of Energy (DOE) owned facility that 
produced uranium metal used in the fabrication of fuel cores and target element cores for nuclear 
reactors operated by the DOE. DOE suspended production at the site in 1989 and formally ended 
production in 1991. In recent years, the mission at Fernald has become one of environmental 
restoration. 

On December 1, 1992, the Fernald Environmental Restoration Management Corporation 
(FERMCO), a subsidiary of Fluor Daniel Inc., in partnership with Jacobs Engineering Group, 
Brown and Root Environmental, and Nuclear Fuel Services, became the contractor for the site. 

Records management activities at the site are the responsibility of the Records Management 
Department, within the Environmental Technical Services division. This department has three 
sections, Active Records and Document Control, Historical Records and Archives, and 
Environmental Records, which includes the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA)-mandated Administrative Record activities. 

All radiologically-contaminated production records at Fernald have been stored in a centralized 
area since they began to be consolidated in 1988. A former production building, Plant 4, was 
the most recent area at Fernald to be used for such purposes. Plant 4 is the next building 
scheduled to be dismantled at Fernald and "safe shutdown" activities, in support of that effort, 
began in 1994. 

On January 10, 1995, 800 boxes of radiologically-contaminated records were discovered outside 
of Building 64 (thorium warehouse). The boxes contained records dating from the early 1950's 
to the late 1980's, and were damaged by weather exposure. They had been inadvertently left 
outside for more than a month, after being removed from Plant 4 to allow for safe shutdown 
activities. Approximately 85 percent of the boxes (six pallets-worth) contained old International 
Business Machine (IBM) punch cards and source cards that were used by workers at each stage 
of uranium metal production, inspection and shipping. 
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Recovery and preservation of these records was necessary because DOE and it's contractors 
have an obligation to preserve government records pursuant to the rules and regulations 
promulgated by the National Archives and Records Administration (NARA) and the General 
Services Administration (GSA). Since August of 1985, the FEMP has been under a DOE 
records destruction moratorium. Assurances were given to Congress that all Fernald records 
would be maintained and preserved while site litigation was pending. Because of these 
assurances, and the lack of any known directive contrary to this instruction, the FEMP 
continues to operate under this moratorium. Additionally, there was concern that some of the 
documents may be subject to an order issued by the Sixth Circuit Federal Court which requires 
that certain Fernald records be preserved. 

Records Recovery Operation 
The records recovery operation consisted of two phases. The first phase was the emergency 
recovery phase with the goal of stabilizing the records and preventing any further deterioration. 
The second phase was to determine and implement a method to remove the moisture, so that 
the records would be suitable for microfilming or imaging. Figure 1, below, shows the timeline 
of both operations, which were completed in less than three months. 

Figure 1 
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hase I: Emergency Recovery Phase 

After being informed of the situation, Records Management personnel immediately began to 
gather information regarding the condition of the records. Most of the records were either 
damp or soaking wet, but mold growth was not yet a problem due to the cold winter weather. 
After inspecting the pallets of wet records, action was taken to stabilize them. Arrangements 
were made to place plastic tarps over the records and transfer them to an area under cover. As 
this was in progress, a local document storage facility was contacted who, in turn, supplied 
information on available record recovery experts. The records were then transported to a 
former process building that had been designated as a temporary contaminated storage area. 
Fernald management personnel met with Mary Freesmeyer, DOE-OH Records Officer, and 
briefed her on the situation. At this time, the decision was made to bring in the record 
recovery experts for an evaluation of the situation. 

A management team was assembled to plan, coordinate and implement activities to safeguard 
the wet records. This team was assembled from many of the affected Fernald organizations; 
FERMCO and DOE Records personnel, Legal Affairs, Acquisitions, Remediation Support 
Operations, Emergency Duty Officer, Fire & Safety, Radiological Control, Industrial Hygiene, 
Project & Information Control, and the Office of the President. Through a cohesive effort of 
all groups, and due to the urgency of the situation, meetings were held over the weekend to 
brainstorm ideas and assign identified action items. 

While awaiting the arrival of the experts, Records Management personnel began reviewing 
record inventories and indices to ascertain what materials had been damaged and prioritize the 
records for recovery. After preliminary inventories were studied, personnel donned appropriate 
personal protective clothing and entered the contamination area to perform physical verification 
of the files and assess the damage to the records. At this time, the Audio Visual Section was 
contacted to begin taking photographs and video to document the record recovery process. 

The damaged records were prioritized for recovery. Daily wage distribution cards, job 
assignment sheets, and area foreman logs were placed at the top of the priority list, because of 
their potential value in determining employment-related interests. Second-tier priority records 
included job orders, production logs and work permits. The third-tier priority records were the 
"IBM" punch and source cards, which were considered the least important for recovery, because 
the information found on the cards was available from other sources. 

Record recovery experts from BMS Catastrophe in Fort Worth, Texas arrived at the site and 
viewed the wet records. Due to radiological training and control issues, the experts were only 
permitted to view the area from outside the contamination zone and only while accompanied by 
properly trained escorts. Following this inspection, the experts suggested additional stabilization 
efforts. Arrangements were made to begin spraying the records with a mold inhibiting agent 
every 12 hours, and the heat to the building was shut down so that the records would stay as 
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cold as possible, inhibiting the growth of mold which was already beginning to form. The mold 
inhibiting chemical was procured, Material Safety Data Sheets (MSDS) were forwarded to the 
appropriate safety personnel, and industrial hygiene safety plans and permits were written to 
cover the application of the chemicals. 

As an interim measure to stop further water and mold damage, a refrigerated tractor trailer was 
leased and delivered the following day, a federal holiday. A work plan was developed and 
numerous activities, involving over 50 staff, commenced the same day to prep and move the 
records into the refrigerated trailer. The wet, contaminated records continued to be treated 
with the mold inhibitor and while damp, were placed in plastic "radiation bags" and loaded onto 
pallets for transfer into the trailer. Various skilled craft employees and the required supplies 
were gathered to ready the area and the trailer. Exterior lighting was erected for night work; 
materials were procured to "dress out" the trailer to protect it from any radiological 
contamination; and specialty shelving to hold the records without stacking was constructed. The 
refrigerated trailer arrived in the afternoon, was transported and staged near the building where 
the wet records were located, and was lined with herculite plastic. 

The workers then began to hand-load the records into the trailer, and by 9:30 p.m. over 800 
boxes of records were loaded and the trailer was sealed, tagged, and the refrigeration unit was 
started. By the next morning, the interior trailer temperature was brought down to 0 degrees F, 
thus freezing the records. Around-the-clock surveillance (at two hour intervals) of the trailer 
and compressors began, and a system check/maintenance/fuel log was created to document all 
actions taken in regard to the trailer. Radiological controls and emergency contact numbers 
were posted on the trailer. The temperature was lowered to -10 degrees F, and periodic checks 
were conducted as the situation stabilized. 

The timely and successful placement of records in the refrigerated trailer halted the mold 
growth and allowed time for further study of the alternate methods for record recovery. The 
records could now stay in a frozen state, without further damage, for up to one year. 

Phase II: Records Recovery 

There were three basic recovery methods considered and evaluated. These consisted of: 1) 
simple air drying, with the assistance of fans; 2) utilizing commercial dehumidifiers to extract 
the moisture from the documents; and 3) freeze-drying the records. 

Investigation of the recovery methods revealed that air drying can cause pages to stick together 
and allow ink to run while records are drying. Also, dehumidifying should be considered only 
when records have become damp, not saturated with water. Both air drying and dehumidifying 
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cause structural damage to the paper which occurs as the water changes from a liquid state to a 
gas state. The cellulose fibers in paper shrink and cause "cockling" or constriction of the paper. 
This occurs because the paper does not dry evenly. In addition, as the records slowly thaw and 
dry out mold spores will again become active. For these reasons, these two options were 
considered unsatisfactory and discarded. 

By comparison, freeze-drying involves freezing the documents and placing them in a freeze-
drying chamber where a vacuum is created to allow the moisture to "sublimate", or to go from 
its frozen (solid) state directly to a gaseous state. This method allows paper to return to its pre-
frozen condition without further deterioration and also allows the records to be immediately 
cleaned and treated with mold-inhibiting chemicals. The management team decided that 
freeze-drying would be the recovery method employed. 

Having decided the method of recovery, the team was now faced with the fact that not only 
were the records wet, they were radiologically contaminated. The team began a series of 
meetings to discuss two recovery alternatives: shipment of the records to a vendor's facility in 
Texas, or shipment of a mobile recovery chamber to Fernald for onsite recovery. Several 
factors were common to both recovery scenarios, such as safety considerations, equipment 
contamination risks, radiological difficulties, loss of refrigeration unit, and availability of 
properly trained personnel. Further obstacles were present when considering offsite recovery: 
the expense of sending as many as six (6) employees to Texas; radiological licensing 
requirements; National Environmental Protection Act (NEPA) requirements; potential 
transportation accidents; and overall liability and public relations impacts. Based on all the 
above factors, the team prepared timelines and cost estimates for both onsite and offsite 
recovery options. 

After all the evaluation data were gathered, the team met and conducted a "Kepner-Tregoe" 
decision analysis of alternatives listing the decision statement — recovery of the wet records. 
This analysis involved the weighted rating and scoring of all objectives and adverse 
consequences associated with both alternatives. Based on the analysis, a recommendation was 
made to bring a mobile recovery unit to Fernald for onsite recovery. A copy of the analysis is 
included as Figure 2, (located on page 9). 

While preparations for the next phase of recovery were underway, a detailed analysis of over 
600 boxes of "IBM" cards was undertaken. The analysis involved researching archive files, 
computer tape, printouts and interviews with knowledgeable data processing and information 
systems personnel. This process enabled the records management group to verify that most of 
the information contained on the "IBM" cards was preliminary data which had been 
incorporated in other records and were available in other readily available media. For this 
reason, a fully documented request was made to DOE for authorization to eliminate the cards 
from recovery and to dispose of them per previously-established records inventory disposition 
schedules. DOE-OH concurred with this request, and thus eliminated potential costs to recover 
these cards and expenses to maintain or duplicate the information. 

While a contract with the recovery firm was being negotiated, the team developed a work plan 
for transfer of the records from the refrigerated trailer into the mobile (freeze dry) recovery 
unit for onsite recovery. 
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iis work plan covered the following preparation and operation areas: 

Work Plan Elements for the Wet Records Project 
Transportation arrangements 
Radiological surveys of the unit prior to it's entry into a controlled area and again 
prior to release from site 
Radiological work permits 
Site location selection and site preparation 
Installation of temporary 600 volt electrical service 
Identification and training of workers 
Preparation of detailed inventory descriptions for record verification 
Procurement of needed supplies (boxes, labels, electric, refrigerant, radiological items) 
Movement and staging of refrigerated trailer and recovery unit 
Radiological preparations to recovery chamber to avoid unnecessary contamination 
Establishment of appropriate radiological control boundaries 
Performance of pre-job briefings 
Loading of records into chamber 
After recovery, decontamination and return of trailer 
After recovery, record identification, inspection, cleaning of mold, reboxing and 
relabeling 
Selection of an acceptable storage & processing area for records which were 
recovered 
Draining of oil from recovery unit (possibility of contamination) 
Analysis of water extracted from records and treatment of water if found to be 
contaminated 

A contract with the record recovery firm was awarded to bring a mobile freeze-drying unit to 
Fernald. After the freeze-dry unit arrived it was calibrated, tested, and radiologically prepared. 
One of the unit's compressors blew during the initial testing, but proper contingency planning 
paid off in that a replacement compressor had already been located and was purchased, 
delivered and installed the same day. 

The chamber was loaded with the records designated for recovery. Each box was enclosed in 
custom fabricated bags made from anti-contamination clothing. These bags served as a filter to 
prevent the spread of contamination that might become airborne during the recovery process, 
while allowing moisture to pass through the clothing. The loading was completed in one day 
and the recovery process was started. The unit, monitored daily by the vendor's technician, 
operated for 14 days and extracted 49 gallons of water. The chamber was opened, the records 
were surveyed for moisture, and all records were found to be within acceptable moisture levels. 
Due to specific training and safety requirements in place at Fernald, the vendor's technician was 
not permitted to handle the radiologically-contaminated records. As a result, alternatives to 
BMS's normal procedures had to be employed during the monitoring for moisture content, 
which was handled through training of specific Fernald employees. The records were cleaned 
of any mold before being repackaged in new containers. An analysis of the water extracted 
showed no excess contamination was present. The items selected for disposal were inventoried, 
segregated and placed into white metal radiological waste boxes for ultimate offsite disposal. 
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jot Causes, Lessons Learned, Path Forward & Conclusions 

jiternal audits and inter-departmental alignment sessions revealed that "defective or 
inadequate procedures" and "communication problems" were root causes of this incident. 

These causes included: ' 

Root Causes 

Site transportation left shipments without notifying receiver 
Records Management had insufficient paper trails to track record movement 

• Records Management needed more complete followup when requesting physical 
movement of records between locations 

• There was a general lack of "operations" knowledge for those not involved in daily 
coordination of work activities involving numerous represented crafts 

• Miscommunication (i.e. use of the term "trailer" meant two different things to two 
groups of people) led to misunderstandings and inaccurate information 

The lessons learned from this incident and recovery project included: 

Lessons Learned 

• Need for increased records awareness at the FEMP 
• Need for additional procedures for movement of records 
• Quick response needed to recover damaged records due to potential for mold growth 

and information loss 

• Early expert consultation was invaluable 
• Need to involve all members of team to meet project requirements 
• Records movement work plans meant records were moved safely & efficiently 
• Proper planning and effective coordination resulted in costs savings, and allowed two 

specialty trailers to be brought into contaminated areas and to be released without 
contamination 

• There is a free publication for disaster recovery, and a Disaster Recovery Yellow 
Pages, which we have procured 
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onse to this incident, the following actions are being pursued: 

Corrective Actions Taken and Path Forward 

• A new process and form have been developed to move records 
• An additional section in the site Records Management Plan will be added for record 

recovery procedures 
• Alignment sessions with other departments have begun 
• A management-level Records Administrator for records in former process areas was 

designated to serve as a single point of contact for records issues 
• A records movement task force was established 
• A specialized group of laborers was designated to perform records movement 

activities 
• A plan was developed to increase records awareness among non-administrative 

personnel through staff training and orientation 
• The recovered records were taken to an office in a radiologically-controlled area of 

the FEMP laboratory for future microfilming or imaging. 

Conclusions 
Quick response, a dedicated team effort, and appropriate expert assistance resulted in a 
virtually 100% successful record recovery project. Wet records require immediate response due 
to their vulnerability to mold growth, and potential resultant loss of vital information. Several 
innovative solutions were selected and implemented on this project, including placing and 
freezing the records in a refrigerated track to stabilize them, and using a mobile freeze-dry 
trailer for the ultimate record recovery operation. 
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Figure 2 
Phase 2: Records Recovery Project 
Decision Analysis of Alternatives - Performed 2/2/95 

Decision SUtement: Restore records so they can be copied and mtcrofilmed. 

Develop Objectives: Oblective Weight 
Safety considerations 10 
Maintain the security of the records 10 
Complete within two months 9 
Minimize Babiflry to FERMCO 9 
Reduce risk of contamination 8 
Cost to complete project to meet reqts 8 
Radiological difficulty 7 
Regulatory compliance factors 5 
Minimize public relations impact 3 
NEPA requirements 2 

Develop Alternatives: 
Alternative 1: Take the records to Texas to be processed by BMS 
Alternative X Have BMS bring their mobile unit to Femald for record processing 

Classify Objectives: 
Musts 

Alternative 1 
Take to BMS 
Go No Go 

Alternative 2 
BMS to Femald 
Go No Go 

Be compliant w/ regulations 
Maintain security of records 
Freeze-drying of records 
Cleaning of records 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Alternative 1 Alternative 2 
Wants Take to BMS 

Wgt 
Score Score 

BMS to Femaid 
Wgt 

Score Score Weight Wants 

Take to BMS 
Wgt 

Score Score 

BMS to Femaid 
Wgt 

Score Score 
10 
9 
9 
8 
8 
7 
5 
3 
2 

Safety considerations 
Complete within two months 
Minimize liability to FERMCO 
Reduce risk of contamination 
Cost to complete project to meet reqts 
Radiological difficulty 
Regulatory compliance factors 
Minimize public relations impact 
NEPA requirements 

6 60 
9 81 
7 63 
7 56 

10 80 
7 49 
7 35 
8 24 
7 14 

10 100 
10 90 
10 90 
10 80 
6 48 

10 70 
10 50 
10 30 
10 20 

Sum 462 578 

Develop Adverse Consequences: 

L*t"4 P = probability; S= seriousness Alternative 1 Alternative 2 
P: H - likily-. M - potiiblr, L - wlfaly Take to BMS BMS to Site 
3: H " olutrc^hr, M " diffuptioo; L - iocorowieoca Assess threat Assess threat 

Adverse Consequence P S P S 

Cannot get a license to take to Texas L H N/A 
Accident of truck to Texas L M N/A 
Loss of refrigeration unit L M N/A 
Contamination of BMS equipment L H L M 
Take more than two months to complete L H M H 
DOE does not approve card waiver L L L H 
Potential transportation damage to records M M N/A 
Damage to records due to loading/unloading M M M L 
Replacement personnel availability L M L L 
BMS equiDment failure L L L M 

Summary: N/A 4 4 
L 8 2 4 2 
M 2 5 2 2 
H 0 3 0 2 

Recommendation: Bring BMS to Fernaid to perform record recovery operation. 
Yes-13; No-0 
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