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Abstract 

Because of the large amount of complex data in environmental projects, particularly 

large decontamination and decommissioning projects, the quality of the data has a profound 

impact on the success and cost of the mission. In every phase of the life cycle of the project, 

including regulatory intervention and legal proceedings, maintaining the quality of data and 

presenting data in a timely and meaningful manner are critical. In this paper, a systemic 

view of data quality management from a software engineering perspective is presented. A 

method of evaluation evolves from this view. This method complements the principles of the 

data quality objective. When graded adequately, the method of evaluation establishes a 

paradigm for ensuring data quality for new and renewed projects. This paper also 

demonstrates that incorporating good practices of software engineering into the data 

management process leads to  continuous improvement of data quality. 

Data quality issues for recent large-scale decontamination and decommissioning 

projects have many facets. Most projects deal with large geographic areas, multiple 

environmental contaminants, and a variety of propagation and impact issues. In a single 

project, we may have data related to  radiation protection, industrial hygiene, ecology, 

geophysics, and others. These data sets are often integrated with the construction survey 

drawings in computer-aided design (CAD) software and multiple project management 

systems. Within this broad scope, software-driven criteria for evaluating data quality can be 
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divided into four categories: (1) data migration and adoption, (2) data verification and 

validation, (3) cofiguration management, and (4) data maintenance. 

Migration and adoption of data begin during the conceptual stage of the project. 

Reusing old data in a new data format is a time-consuming and error-prone process. 

Experience has shown that reentering the data manually is often more cost-effective than 

trY;ng to convert old data. With advanced techniques like portable data design and 

software-driven checking for data entry errors, the accuracy of data after migration can be 

improved. The transition of the data management process from older mostly manual systems 

to modern electronic systems adds to  the complexity of data quality management. The 

quality of old data retained in archives is often compromised by poor archival practices. 

Degradation of the storage media and an inadequate access system lead to the potential loss 

of critical data. 

During the data collection and analysis phase, massive amounts of data are further 

reduced, analyzed, and presented by software. These specialized software packages are 

obtained from various sources and are written in various platforms. The software may not 

be interoperable or of consistent quality. Comprehensive software verification and validation 

of the accumulated soitware are recommended techniques for preserving data quality. 

Sofiware Verification determines whether the software does what it is supposed to do. 

Software validation determines whether the software gives adequate results. Software 

verification can only be done if the requirements for the software are well defined and 

documented. Validated software will produce repeatable accurate results after data 

manipulation and analysis. As a part of the evaluation, recognizing subtle Merences 

between verification and validation is critical. Techniques of software verification may 

include checking for compatibility of software algorithms, for compatibility of baselines among 

various data, for reliable interoperability of software between incompatible platforms, etc. 
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Key techniques of software validation include the establishment of standard software 

validation protocols, standardized test suites, and the practice of regression testing. 

Horizonal and vertical benchmarking, as opposed to point-value benchmarking, can be an 

adequate technique when done accurately. Assessing quality attributes like testability, 

portability, and usability adds an extra dimension to the evaluation process. 

For a successful project, techniques of configuration management should span the 

entire life cycle of the project. Document control is only one part of codguration 

management. Software-driven configuration management for data items (for example, raw 

data, CAD drawings, database structures, and simulation scenarios) is a timely and effective 

tool for data quality management. Software components, including algorithms, user 

interfaces, and input and output data formats, are maintained under planned configuration 

management so that various baselines can be captured and reported effectively and reliably. 

Once the target data quality is obtained, maintenance of the desired level of quality 

is necessary. The data may be reused by other researchers and planners. The data may be 

needed in regulatory interventions or may be submitted t o  alternative governmental and 

nongovernmental data repositories. Any of these processes may possibly degrade the data 

quality. 

A planned effort to evaluate the data quality from a software perspective can ensure 

smooth progress of the project and no surprises. A prevention plan for the four evaluation 

categories that are presented herein provides a working model for developing basic 

requirements for data quality from a software perspective. 
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