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Corporate Environment 

Environmental Restoration (ER) business activities span five Department of Energy (DOE) sites in 
three states and operate under the management of Lockheed Martin Energy Systems, Inc. (LMES). The 
overarching mission of the program is to protect human health and the environment. In doing so, it must 
meet regulatory requirements associated with the remediation work performed at the five sites and their 
contiguous areas. The maintenance, storage, and disposition of records generated or received in the come of 
conducting this federally funded work is mandated by a variety of regulatory requirements. In the current 
environment, emphasis is placed on improving the performance of ER projects at a lower cost in less time. 
This provides new challenges to ER program personnel in performing their project work. 

Most records are computer generated through the use of word processing, spreadsheet, graphics, and 
other software packages. Although the records are created electronically, once completed they are printed. 
The printed copy is identified as the “record copy” and managed and stored as such. This practice has 
resulted in the accumulation of over lo00 cubic feet of paper that requires maintenance. 

Complicating the records storage issue is the lack of approved retention schedules coupled with a 
current DOE moratorium on the destruction of records. This prevents ER from employing systematic 
records disposition practices. It is anticipated that once approved records retention schedules are received, the 
designated retention period for the vast majority of ER-generated records will be 75-100 years. 

A Central Document Management Center (DMC) and five satellite file stations were established to 
manage the steady growth of paper files. Initially the satellite stations maintained the “record copy” of the 
respective site records. As a result of a recent reengineering effort focused on the ER records flow, the 
“record copy” is now sent directly to the Central DMC. The satellites maintain a non-record copy for 
reference purposes. It is anticipated that, as federal funding continues to decline, several if not all of the 
satellite file stations will be eliminated. 

Current records management pmesses are not entirely manual: two PC-based systems facilitate the 
management of the records collection. One system is used to index the record collection, the other to 
automatically generate transmittal notices and track the status of controlled documents. Although these 
systems provide improvement over a manual system, each has continually failed to meet the evolving 
requirements of the ER program. This case study details project activities centered on requirements 
definition, electronic document management technology evaluation, and fmal software selection for an 
automated “cradle to grave” records management system. 

Project Definition 

With the new emphasis on “better, faster, cheaper” pervading the workplace, ER chartered a project 
team to initiate an assessment of ER recordkeeping activities. Relevant document management technologies 
were also evaluated. Once interviews with key ER personnel at all sites were completed. the following 
Critical Success Factors were defined for the project: 

0 Tighten control over ER records from point of creation to archival storage. 



0 Establish and enforce record creation and retention procedures and rules. 

0 Become more responsive to user requests for information. 

0 Demonstrate improvement to the current system within six months. 

In an attempt to benchmark the “Best in Class” for electronic records management within the DOE 
community, the project team contacted records management personnel at other DOE sites. The conclusion 
drawn from this effort was that, while many DOE-sponsored organizations were effectively applying 
document management technologies to discrete phases of the records lifecycle, none were recognized 
throughout the DOE complex as providing a model system for automated lifecycle management of records. 

Record keeping Requirements 

In order to stay current with myriad regulatory requirements that undergo periodic revision, ER 
maintains a programmatic compliance baseline of specific records management and document control 
requirements and their source regulation. The Code of Federal Regulations (CFR), DOE Orders, and 
corporate Lockheed Martin procedures provide the technical and administmtive basis for meeting regulatory 
requirements. The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
Resource Conservation and Recovery Act (RCRA), National Environmental Protection Act (NEPA), and 
Federal Records Act constitute the primary regulatoxy drivers. Compliance with the requirements included 
in the baseline was considered a key factor in evaluating system solutions and serves as the foundation for 
future application development. 

Evaluation of Electronic Document Management Technologies 

Specific elecmnic document management technologies that were evaluated for applicability include 
optical storage, imaging, workflow, full-text retrieval, multimedia, and the internet Oyww). 

QptICal s t o m  technologies were originally thought to be a viable solution for reducing the space 
required for the storage of ER records. Upon closer review of DOE policy it was concluded that a business 
case for the use of optical storage could not be made. Although the National Archives and Records 
Administration (NARA) will accept permanent records for transfer to the National Archives on optical 
disks, LMES’ use of optical media is dependent on DOES acceptance. At this time DOE does not accept 
CD-ROM or other optical disk as the sole storage medium for records. If optical storage technologies are 
used, a paper or microfilm copy of the document must also be retained for the life of the record. While 
there is some optimism that DOE will accept optical media as a sole records storage method for permanent 
records in the future, the additional cost incurred with storing records on optical media couldn’t be justified 
in the absence of DOE approval. 

Imaging was not recommended as a key component of the system. Due to the volume of records 
managed by ER, the conversion of the current paper records and subsequent storage of images would require 
the use of optical media. As outlined in the Oprical Sroruge section, this was not a viable option. In 
addition, the interviews conducted during the requirements definition phase revealed that the users of the 
records were more interested in retrieving specific information within documents than with retrieving a 
replica of the printed document. Instead, it was recommended that the EFZ program continue to store its 
legacy “record copy” in paper format. If deemed appropriate, conversion of the paper to microfh would 
also be an acceptable storage solution. 

Although the proposed system will have the capability to manage images if ER and/or DOE 
requirements change, the emphasis will remain on the management of original electronic versions of the 
records. It is anticipated that key legacy documents may be loaded into the new system by optically 
scanning and then performing OCR on the scanned image. The image itself would not be stored, but the 
text file generated during the OCR process would be used for retrieval purposes. 



Full-Text Retrieval, although currently available in the PC-based indexing system, will be greatly 
enhanced through the use of a more robust retrieval engine. It is expected that assignment of indexing 
terms will continue to occur, but at a dramatically lower level. With the full-text version of records 
available online, it will no longer be necessary to index each record to the current level of granularity. This 
is expected to reduce data entry and quality assurance activities. Other enhancements provided by a more 
robust retrieval tool include support for iterative queries, concept searching, relevancy ranking, and pattern 
matching . 

Workflow technology will allow for the “cradle to grave“ management of ER records to be realized. 
Once this functionality is deployed, ER will begin designating the electronic version of the record as the 
“record copy” and will store these files on magnetic media (a DOE-accepted storage media.) Workflow will 
allow for the record, once electronically generated, to be automatically routed for comment, approval, 
dissemination, revision, and disposition during the normal course of doing business. In addition, document 
deadline control will be electronically enforced. This will be a dramatic change over the current paper-based 
processes. 

Multimedia capability will be required to support the wide variety of record storage formats that exist 
in the ER program. Photographs and videos are two examples of commonly used formats used to record 
ER remediation activities. Although this technology was identified as being applicable to the ER program, 
the limitations imposed by the current ER technology infrastructure would have a major impact on the 
performance of this technology once implemented. Also, because photographs and videos are storage 
intensive media, until the optical storage issue is resolved for sole “record copy” storage, the deployment of 
multimedia support remains a moot point. 

Internet technologies, (specifically the World Wide Web), is currently utilized at LMES for internal 
and public dissemination of information. The ER program views the WWW as a dissemination tool that 
will continue to be used in conjunction with the electronic records management system. During the 
evaluation of viable solutions, the software vendors’ current and/or planned approach to WWW support was 
considered a desirable feature of the system. A system that facilitates the movement of electronic text files 
into a WWW-supported format will provide ER WWW publishers assurance that the document being 
posted is a current, accurate copy of the original record. The WWW is also being recommended as an 
interim solution to reduce the cost of managing ER controlled documents at the three Oak Ridge sites. 

After each of the component document management technologies were examined for applicability, a 
fmal recommendation was made for the ER program. Beginning with an enhanced document management 
system that provides structured indexing and access control mechanisms, full-text retrieval and workflow 
were proposed as key system components. The WWW will continue to be used to disseminate a subset of 
ER generated documents. This combination of technologies will provide for online processing and storage 
of records throughout their lifecycle as well as increase the flexibility end-users have in retrieving ER 
records. 

In the fully implemented electronic records system, paper copies will be generated on-demand and 
designated %on-record”. The focus on records storage will shift from the acquisition of additional 
Document Management Center space to a unified approach for migrating the “record copy” electronic files 
to online, near-line, and off-line media. Retention requirements combined with usage requirements will 
provide the basis for this migration. 

Evaluation of Internal and Commercially Available Systems 

The involvement of an independent, objective evaluator of internal and commercially developed 
systems was critical to this phase of the project. It was recognized that each member of the project team 
had some affiliation with a system proposed as a solution for ER. The use of a consultant specializing in 



market analysis and product evaiuation of electronic document management systems prevented biases from 
coming into play during the evaluation phase. It also disassociated intemal project team members from the 
evaluation and subsequent elimination of pposed internal systems. In addition, with the plethora of 
commerciaily available systems touting their document management capabilities, the team needed the 
support of a subject matter expert to quickly narrow the list of recommended solutions. Once completed, the 
project team invited the vendors on-site and conducted a thorough evaluation of their respective products. A 
fmai selection was made and procurement activities initiated. 

Incremental Implementation Strategy 

Once the selected software is delivered, the ER program plans to have a pilot system operational 
within six months. The deployment plan consists of a series of pilot and full-scale implementations at the 
various ER sites. 

The Portsmouth, Ohio site was chosen as the initial pilot site for seveml reasons. The ER program at 
Portsmouth has few legacy issues that need to be addressed since its records management program is 
currently in its infancy. Also, Fortsmouth is expected to benefit more than the other sites in the 
establishment of a compliant records system. Recognizing this potential, Portsmouth management actively 
supported the evaluation efforts and ensured that adequate funding was made available for the pilot and full- 
scale implementations. 

Initially, storage and retrieval functionality will be piloted at Portsmouth. This functionality will 
then be deployed at all ER sites. Concurrent with the roll-out of the storage and retrieval system at the 
other sites, a workflow pilot will take place at Portsmouth. ER enterprise-wide implementation of the 
workflow system will occur six months after the Portsmouth workflow pilot. 

Once full-scale implementation is completed, plans are in place to evaluak the integration of the 
automated records system with two other ER programmatic applications. Also, a follow-up evaluation of 
multimedia support will occur if DOE indicates an imminent acceptance of optical media for sole records 
storage. 

Lessons Learned 

Although electronic document management technologies and their potential impact on the 
recordkeeping practices of the ER program have been the focus of this case study, the non-technical issues 
that arise when evaluating requirements for automated systems should not be underestimated. During the 
requirements definition phase, it was not uncommon for personnel involved in the current paper-based 
system to suddenly become proprietary and/or defensive about methods they use for storing and retrieving 
ER records. Effective interviewing techniques prevented this syndrome from becoming too pervasive. 

Document ownership was another non-technical issue that manifested itself as the authors of ER 
documents learned more about the power of workflow technologies. Although excited by the possibility of 
compressing cycle time and eliminating manual processes, some authors expressed relunctance to submit a 
document-in-process to the system. After providing reassurances that the utilization of workflow tools 
would not preclude appmpriate access controls, the level of concem decreased. It remains evident though, 
that document ownership issues such as this will continue to require attention. 

Another factor worth noting is the importance of utilizing a consultant who is able to quickly 
establish rapport with a wide variety of internal staff and remain dedicated to providing recommendations 
based on proven requirements. In this case, the use of an external consultant proved to be an effective 
means to evaluate internal systems. 

The realm of electronic document management is akin to a house of mirrors. Without a thorough 
understanding of each technology it becomes very difficult to discem the my applicable tools from those 



that lure you into believing that a product demonstration presents a solution to your business problem. If a 
project team k k s  experience with any of the technologies marketed as electronic document management 
solutions, the team should take the time and commit the resources to add project team members who can 
complement the knowledge base of the team prior to making a recommendation. This significantly reduces 
the risk associated with implementing a new system. 

In this case, the use of a consultant specializing in electronic document management technologies 
complemented the internal team members’ knowledge of ER recordkeeping requirements and business 
practices. By the time a recommended solution was presented for management approval, the raised 
confidence level of the project team members as well as end-users and management pmvided an optimal 
environment for continuing the endeavor of developing a “cradle to grave” electronic records system for the 
ER program. 

DISCLAIMER 

This report was prepared as an amunt  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 n m a d y  state or reflect those of the 
United States Government or any agency thereof. 


