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ABSTRACT 
 
The Environmental Restoration (ER) Project at Los Alamos National Laboratory (LANL) is 
responsible for the characterization, clean up, and monitoring of over 2,124 identified poten-
tial release sites (PRS).  These PRSs have resulted from operations associated with weapons 
and energy related research which has been conducted at LANL since 1942.  To accomplish 
mission goals, the ER Project conducts field sampling to determine possible types and levels 
of chemical contamination as well as their geographic extent.   
 
Last fiscal year, approximately 4000 samples were collected during ER Project field sam-
pling campaigns. In the past, activities associated with field sampling such as sample cam-
paign planning, paperwork, shipping and analytical laboratory tracking; verification and order 
fulfillment; validation and data quality assurance were performed by multiple groups working 
with a variety of software applications, databases and hard copy reports.  This resulted in sig-
nificant management and communication difficulties, data delivery delays, and inconsistent 
processes; it also represented a potential threat to overall data integrity.  
 
Creation of an organization, software applications and a data process that could provide for 
cost-effective management of the activities and data mentioned above became a management 
priority, resulting in a development of a reengineering task. This reengineering effort—
currently nearing completion—has resulted in personnel reorganization, the development of a 
centralized data repository, and a powerful web-based sample management system that al-
lows for an appreciably streamlined and more efficient data process.  These changes have 
collectively cut data delivery times, allowed for larger volumes of samples and data to be 
handled with fewer personnel, and resulted in significant cost savings.    
 
This paper will provide a case study of the reengineering effort undertaken by the ER Project 
of its analytical data management process.  It includes descriptions of strategic planning, per-
sonnel reorganization, process reengineering, software development, data repository devel-
opment, and web development. 

INTRODUCTION 

The Los Alamos National Laboratory (LANL) Environmental Restoration (ER) Project has 
been actively undertaking a multi-year effort to examine “top to bottom” how their informa-
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tion management activities are handled.  As a result, a major information management reen-
gineering effort of sampling processes was initiated to better meet stakeholder and user needs 
and to create a more defensible Administrative Record.  This paper describes this reengineer-
ing effort.  It examines both the problem drivers for the effort and the solutions that manage-
ment and the information management team have devised and are in the process of imple-
menting. The first section will discuss the overall reengineering effort.  The second section 
will focus on the applications currently under development by the ER Project to assist in the 
analytical data management process. 

GENERAL BACKGROUND 

Los Alamos National Laboratory (LANL) was founded in 1943 as part of the Manhattan Pro-
ject to develop the United States’ first atomic weapon.  The Environmental Restoration (ER) 
Project was established in 1989 by the Department of Energy (DOE) to remedy environ-
mental problems developed during the subsequent years of operations. The ER project is 
governed by the corrective action process under the following regulations: Resource Conser-
vation and Recovery Act (RCRA), National Environmental Policy Act (NEPA), and DOE or-
ders.  The ER project also operates under extensive legal, public, and stakeholder scrutiny. 
 
The ER Project is responsible for the characterization, clean up, and monitoring of over 2,124 
identified potential release sites (PRS).  These PRSs have resulted from operations -- largely 
associated with weapons and energy-related research which have been conducted since 1942.  
To accomplish mission goals, the ER Project conducts field sampling activities to determine 
possible types and levels of chemical contamination as well as their geographic extent.   
 
These sampling activities result in the generation of significant amounts of geologic, hydro-
geologic, geochemical, and contaminant information.  To ensure accurate environmental 
analyses, data quality review, analysis, and evaluation are an integral part of the business 
processes conducted by the project. Creation of an infrastructure to provide for cost-effective 
management of the data and the associated activities is therefore been a high priority.  This 
infrastructure will ultimately support the establishment of a more defensible environmental 
Administrative Record generated and maintained with standard extraction, visualization, re-
porting, and dissemination tools and integrated with robust document tracking tools. 

THE REENGINEERING EFFORT 

Goals and Needs Assessment 

In addition to better supporting the Administrative Record, ER Project management is com-
mitted to streamlining existing work processes to better support environmental decision 
analysis.  One goal of this process improvement is to better meet the needs of the non-ER 
stakeholders with respect to the environmental decision issues facing the LANL and sur-
rounding communities. A second goal is to support the requirements and performance stan-
dards set forth by the ER Project management as well as state and federal regulators.  
 
To accomplish the above goals several steps were followed.  First, a management level needs 
assessment, consisting of extensive interviewing, was performed.  The needs assessment re-
sults, summarized below: 



 
  Need for formal processes to better track information flow 
  Need for an effective information management infrastructure for information storage 

and retrieval 
  Need to create a robust information audit trail processes 
  Need for a qualified information management team 
  Need for more effective data sharing with the stakeholders 
  Need for a defined strategy to implement an information management system 

Business Process Analysis 

The next step in meeting the improvement goals and fulfilling the stated project needs was 
the performance of a Business Process Analysis (BPA). A BPA consists of inventorying and 
mapping existing work processes and data flow throughout an organization.  It identifies the 
people (and their roles and responsibilities), the data, the processes (how data is passed 
around), and the tools (both manual and automated) that allow an organization to perform its 
work.  The BPA allows an organization to identify gaps, inefficiencies and misalignment 
with stated goals in their existing processes.  This analysis then presents opportunities for re-
engineering these existing work processes.   
 
Based on the BPA, it was determined that the following factors were hampering the organiza-
tion, from fully realizing their goals: 

 
  People  

o Data quality and control functions were scattered across the organization, 
making it difficult to effectively manage. 

o There was no centralized information management leadership. 
  Data 

o Data were scattered across the organization and contained in multiple, some-
times incompatible, formats. There was little integration of the relevant tech-
nical, regulatory, Geographic Information Systems (GIS) and management 
data. 

o Reporting standards were not always consistently followed.   
o The process for collection of data from initial generation to final deposit in a 

document repository needed to be improved.   
o Data quality and integrity needed to be better documented. 

  Processes 
o The sample management process was inefficient. 
o The data management process needed to better integrate business processes. 
o The document management process needed to better integrate the sample and 

data management processes. 
  Tools 

o Current tools did not effectively communicate with and support each other. 
o Current tools were insufficient. 

Critical Success Factors 

An IM management team assessed the results of the BPA and from those results extracted 
several critical success factors.  Critical success factors are those sets of activities without 



which reengineering success cannot be achieved.  While some factors may carry more weight 
than others, typically all are necessary for a successful outcome.  The critical success factors 
identified by the ER Project are shown below: 

 
  Strategic Plan Development 
  Information Management Technical Team Creation 
  Reengineering of Business Processes 
  Hardware/software Infrastructure Implementation 
  Conceptual Design Development 
  Database Design and GIS Integration 
  Data Migration and Clean Up 
  Software Definition and Development 

 
The following sections give an overview and describe some of the accomplishments relevant 
to each one of the activities associated with the critical success factor. 

Strategic Plan Development 

The foundational task was to develop a strategic plan that outlined the creation of the re-
quired Information Management System (IMS).  A strategic plan was developed next and 
integrated into the overall ER Project strategic plan.  This strategic plan was then reviewed by 
the Department of Energy (DOE) and subsequently received their support. This represented a 
critical step.  Large scale reengineering efforts such as this one can rarely succeed without 
strong management support and commitment.  The integration of this effort into the overall 
strategic plan and getting stakeholder acceptance demonstrated such a commitment and put 
the strategic plan on a sound footing. 
 
The strategic plan was developed as a phased approach plan. System components, new proc-
esses, new roles and responsibilities would be phased in so as not to negatively impact exist-
ing production processes. In other words, the new system had to work before the old system 
could be deleted. Elements of the strategic plan included reengineering of work processes, 
development of a conceptual system design, a technical architecture design, infrastructure de-
sign, software development, reorganization of data duties, and creation of an IM team.   

Information Management Technical Team Creation 

Information management resources were evaluated, inventoried and centralized into a single 
team under senior leadership reporting directly to ER Project management.  The team  was 
charged with the sole responsibility of developing and maintaining an IM system that would 
meet the new technical and business requirements of the project.  A major reorganization ef-
fort was initiated to ensure that Information Management personnel were organized under a 
single leadership with a well-defined mission. 

 
Prior to initiating the reengineering effort, information management functions within the ER 
Project were de-centralized and scattered across multiple functional groups.  This de-
centralized information management structure allowed each of the functional groups to main-
tain and control their own data and information systems.  Under the de-centralized structure 
there was redundancy in many information management functions, conflicting and uncoordi-
nated development efforts, redundant storage and maintenance of data, redundant data collec-



tion, and lack of coordination of staff skills and training issues. In the end, this de-centralized 
structure made it difficult to coordinate efforts and prevented development of an integrated 
system.   

Reengineering of Business Processes 

 
The ER Project business processes were divided into Technical Processes and Management 
Processes.  As part of the project’s IMS Strategic Plan, these processes were identified, in-
ventoried, and prioritized.  The goal was to eventually revisit all business processes and iden-
tify areas of improvement prior to automation.  The strategy for process reengineering, how-
ever, called for a focus on those processes critical to the project’s major mission. A massive 
effort was initiated, which built off of the BPA effort, to define the ‘As--Is’ scenario for the 
priority processes and to then develop the desired ‘To–Be’ states.  These ‘To–Be’ processes 
are then documented and integrated into the organization through the development and up-
date of standard operating procedures, desk instructions, and quality procedures. 

Hardware/Software Infrastructure Implementation 

In order to meet stakeholder and ER project needs, the strategic plan called for an enterprise-
wide system to be created. An enterprise system is characterized by the easy access of tools, 
data and communication across an organization and the elimination of “data silos” and in-
compatible technologies.  Additionally, stakeholders would eventually need varying degrees 
of access both within the ER project environment and outside of the LANL security firewall.   
 
To create an enterprise system for the ER Project, it was determined that the hardware and 
software infrastructure would have to be upgraded and standardized. While multiple plat-
forms and legacy systems can be accommodated within an organization, a cost benefit analy-
sis may show that the cost of integrating and maintaining these systems outweighs the cost of 
upgrading and development.   This was the conclusion reached by the ER Project. 

 
The ‘As--Is’ state of the infrastructure consisted of multiple hardware platforms including 
Macintosh, Windows-based desktop and laptop computers, and Unix-based workstations. Us-
ers were running multiple incompatible spreadsheets and database management systems in-
cluding 4D, Access, SQL Server, and Oracle.   Users could choose between Microsoft Inter-
net Explorer and Netscape browsers.  The infrastructure was also characterized by multiple 
domains, with desktop storage of data that wasn’t captured in the project’s main database. 
Additionally, some users did not follow standard business practices, e.g., uniform and regular 
backups. In short, although everything worked, data accessibility was not optimal, develop-
ment efforts were difficult, and data processes were not well documented. 

  
State-of-the-art technology was implemented to create a single domain with a uniform com-
patible hardware platform. Software options were standardized. Centralized file, Internet and 
data servers were installed.  Daily backups with system redundancies were also implemented 
to ensure reliable system operation.  
 
 
 



Conceptual System Design Development 
 
One way to look at the work performed at the ER Project is that Potential Release Sites (PRS) 
closure (i.e., the removal of PRSs from the operating permit) is the purpose for which the 
data and environmental decisions are made. Figure 1 shows a representation of the conceptual 
design developed to support that process.  The technical work processes required by the ER 
Project are shown in the outside boxes.  For each of these technical work processes, the 
reengineered application is shown by the next inside ring of  boxes. 
 
The center of the diagram consists of a central database repository that stores both tabular and 
GIS data in a Relational Database Management System with a Spatial Database Engine 
(SDE) that serves the spatial data. The reengineered application falls into two general catego-
ries: data input applications and data output/decision applications.  
 
After the conceptual design was approved, the data input applications for sample manage-
ment and the central data repository design efforts were initiated.  These two efforts were 
viewed as key, as the entry,  maintenance, and effective storage of quality data was seen as 
the foundation for the entire system and would be required for all data output/decision appli-
cations. 
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Figure 1:  IM System Conceptual Design 
 



Database Design and GIS Integration 
 

The ER Project Database (ERDB) was designed with the goal to support all the phases of the 
ER processes.  It is a comprehensive design that allows the integration of workflow data, 
regulatory data, GIS data and technical data into a single data warehouse. The workflow data 
consists of project status data, management data, and business rules that support the ER 
workflow process. The technical data consists of field data, results and analysis data. The 
regulatory data consists of tracking information on regulatory decisions and the supporting 
document repository. The spatial data consists of the information necessary for data visuali-
zation and modeling. 

 
The resultant database is comprised of over 300 tables with a complex set of relationships as 
well as implied and programmed business rules.  Figure 2 shows the various database mod-
ules for the ERDB. The workflow management module integrates work processes. The list 
management module provides output tracking. The other modules are self-explanatory. 
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Figure 2:  ERDB Conceptual Design 

Data Migration and Cleanup 

Every reegineering effort will more than likely be faced with a data migration and cleanup 
exercise.  Moving data from old structures to new structures is not a straightforward or push 
button task.  Many issues, including data type inconsistencies, differing methods of storing 
data, and constraining previously unconstrained data, will reveal themselves.   GIS data has 
its own unique issues.  The following two subsections discuss some of the data migration and 
cleanup issues encountered. 

Tabular Data Migration and Cleanup 

 
A significant amount of analytical data was collected over the years but under differing regu-
latory requirements, standards, and accepted methodologies.  This data was stored in both 



multiple databases and in hard copy documents.  Data needed to be moved into the new stan-
dard structure and checked against the hard copies.  The data migration and cleanup included 
approximately 2.5 million records of analytical data. 

 
Moving data  from the old system to the new structure proved to be a very time-consuming 
task. To prepare for and execute a successful data migration, we soon discovered that data 
migration is more than simply transporting data from one system to another. Several ques-
tions had to be answered early on in the project:  
 

  What data and how much data must be migrated (i.e., what data is relevant to the 
Administrative Record)?  

  Where is the data? 
  What quality standards are required of the data? How much data cleansing is re-

quired? 
  How should the effort be prioritized?  

 
The ER Project not only had to identify the number of data files to migrate, but also the num-
ber of different systems from which data would be migrated. Data sources were not limited to 
actual data processing systems since some employees maintained files on their own worksta-
tions.  These sources also had to be captured in the ERDB. While global fixes and “cross-
talk” tables did help in the migration effort, there was still a significant amount of time-
consuming record-by-record cleanup required.  Hard copy data was retrieved and reviewed as 
necessary to correct data input errors or omissions that occurred in the old database.  Since 
there were no significant constraints, business rules or required fields, records in the old data-
base contained numerous errors in spelling, completeness and logical consistency that have 
needed to be corrected by referring to hard copy records, developing logic tests, or clarifying 
spelling issues and developing routines for global cleanups. 

GIS Data Migration and Cleanup 

The GIS data migration and cleanup presented its own unique set of problems.  A separate 
organization maintained the GIS data for the project. The ER Project was the “owner” of a 
number of layers stored at the GIS facility; however, data was also derived from other or-
ganizations within LANL.  Unfortunately, these sources were not responsible for the data sit-
ting in the repository.  In the past, changes could be made to the data but then were not re-
flected back to the “owner” organization.  Obtaining and tracking updates and then 
reconciling layers became more and more difficult as time progressed.  Over time, hundreds 
of spatial layers were created.  These layers quickly became untrackable, because their his-
tory was not well documented and sometimes lacked sufficient metadata.  Attribute data con-
tained in those layers were often out of date and/or did not correspond to data in ERDB. 
 
Up to this point, GIS related information in tabular databases was not in sync with the attrib-
ute data in the GIS repository.  Identifiers and names were not uniform, changes were often 
made outside of the GIS system and these changes never made it back into the GIS layers. 
Multiple layers were created changed or updated for specific projects thus creating confusion 
over which layer or layers contained the latest information.   
 
The ER Project therefore embarked on a course to more effectively manage their GIS re-
sources.  The ER Project identified the layers that are under its ownership and is currently 



setting up an internal SDE Server on top of ERDB to provide access to these layers.  Any 
layers that are not properly documented were archived and will now be used on an as-needed 
basis only.  A stringent change control process has been put in place.  Field teams within the 
ER Project are now taking ownership of the parts of layers that they can best define, such as 
PRSs and sampling locations.  All attribute data currently stored with the layers is being 
purged, and attribute data will now only be stored, non-redundantly, in ERDB.  

Software Definition and Development 

Software definition followed a strict process.  Based on the reengineered (i.e. “To-be”) proc-
esses, a conceptual design for an individual application was developed.  Once client buy-in 
was obtained, a detailed requirements generation and review process was undertaken.  The 
subsequent requirements document allowed developers to understand the scope of the system 
they were to build and allowed the client to determine if the deployed system met 
specifications.  Once developed, the requirements document is brought under change control. 
All changes must then be negotiated between client and developer, as changes to require-
ments at this point will impact either schedule, budget, or resources. The ER Project imple-
mented a robust tracking system software to manage this aspect of the project. 
 
Once a requirements document receives user sign-off, a design document is developed.  The 
design document contains screen shots, business rules, database table designs, and architec-
ture designs.  This document is dynamic as it is constantly revised as new issues arise and are 
resolved within the context of the requirements.   
 
The next step requires a detailed design to be maintained by the developers.  This documents 
the types of objects the system will need to function properly.  At this point, coding, testing, 
and bug fixing and tracking occurs.  Deployment involves yet more testing, development of 
help files and training manuals, and actual user training.  Once all parties feel confident of 
their products and processes, the move to production occurs. 
 
Even after production is initiated, the development process is never absolutely complete.  De-
spite everyone’s best efforts, gaps may remain, new enhancements and changes that will in-
crease efficiency are discovered as production activities kick in, new and more efficient tech-
nologies are constantly coming on line, and organizational goals and missions shift.  
Knowing this will always be the case; organizations must still proceed forward with their ef-
forts, the only alternative being paralysis and stagnation. 

INFORMATION MANAGEMENT REENGINEERING:  A CASE STUDY  

This section presents an overview of two of the applications under development by the ER 
Project.  The Sample Management Office (SMO) application provides for data capture and 
quality assurance.  The other application, Spatial Mapping, Analysis and Reporting Tool 
(SMART), helps in the data extraction, visualization and reporting of the analytical data.  
Several other applications which complete the data analysis dissemination and decision-
making needs of the project will be discussed. 



Overview of the Information Management System 

To briefly summarize the Information Management System from an application development 
perspective, the following categories of tools are required which resulted in the development 
or proposed development of the following applications (Figure 3): 

 
1) Data Capture and Quality Assurance Application, including tools for: 

a. Sampling event planning  
b. Sample tracking  
c. Electronic Data Deliverable and data checkers  
d. Data Verification and Validation 
e. Data Quality Assessment 

2) Data Reporting, Dissemination and Decision-making Application, including tools for: 
a. Data extraction, analysis, visualization and mapping  
b. Modeling management 
c. Web-based information portal and decision management 
d. Workflow management 
e. Document control system 
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Figure 3:  Information Management System Overview 



Sample Management Office (SMO) Application 

The SMO application allows for the input, QA and tracking of sampling plans, chains of cus-
tody for physical samples, analytical laboratory requests, shipping chains, analytical labora-
tory deliverables receipt and order fulfilment, as well as validation and quality assurance pro-
cedures.  In the past, these activities were captured in a series of systems that did not 
communicate with each other efficiently and could not provide the ER Project with both the 
tracking information and, more importantly, the data turn-around times it required.  Addition-
ally, the ER Project was not efficiently capturing and tying the analytical data being gener-
ated to the spatial data in their GIS system. The new system provides a seamless, efficient 
method to process sampling activities from the planning stages to final disposition in the data 
repository and flagging for public release, and tightly couples analytical and spatial data. 
 
The system takes as input Sampling Analysis Plans (SAP).  These SAPs are peer-reviewed 
documents, which outline the details and rationale of a sampling campaign.  Details are given 
on the number, location and type of samples to be taken as well as for the specific analytes to 
be sampled.  These particulars are translated in the SMO application into a Sampling Event.  
Events may range in size and time period but are usually constrained by consideration of data 
reporting needs.  New locations and samples are created and assigned depths, methods and 
orders.  Tracking information relating to teams and team members, charge codes and antici-
pated dates are also entered at this time.  Additionally, spatial data associations are created. 
 
The analytical data generated during the SMO process is inherently tied to spatial data.  Ana-
lytical data is collected at a particular location.  It is usually associated with a particular in-
vestigative area.  In the ER Project, investigative areas are designated potential release sites 
(PRS).  Additionally, the ER Project performs investigations on stretches of river channels 
they designate as “reaches,” and they examine impacts on partial and/or entire watersheds.  
Before implementation of the new SMO system, the project had no centralized, reliable 
source for determining the association of analytical sample data with these GIS features.  
Much of the information was contained only in hard copy reports, spreadsheets and small 
desktop databases.    
 
These issues were resolved in the following manner.  First, GIS feature identifiers are now 
managed in a uniform way in ERDB and a data structure to support feature associations was 
created.  Secondly, the SMO application required users to establish these associations as they 
developed their sampling campaigns. While a seemingly simple and obvious step, the imple-
mentation of this solution vastly simplifies the reporting and analysis of data and will provide 
for a more timely and available level of association data. 
 
Once a sampling event is planned a paperwork summary is printed and checked by relevant 
parties.  If no changes are necessary the final paperwork (Sample Collection Logs, Chain of 
Custodies, and container labels) are printed and a field kit is assembled.  Field teams take 
control of the kits, collect samples and return the filled samples.  The samples are checked in, 
assigned to an analytical laboratory chain of custody and shipped.  When the samples are 
checked-in the sample collection log information is entered into the system.  All activities 
trigger status changes at the event, sample and container level allowing for comprehensive 
tracking and reporting.   
 
Once samples are analyzed at the analytical laboratory, two deliverables are received per con-
tractual specifications.  One is a complete hard copy package of analytical laboratory results; 



the other is an electronic data file, which contains the specific information needed to populate 
the analytical database.  When this data file is received it is run through three order fulfilment 
checkers.  The first check involves determining whether or not the file matches the proper file 
format.  The second check determines if the items in the file match the database constraints.  
Most fields in the database are constrained in some fashion; either by look up tables, value 
ranges, or some business rule algorithm.  Once the data file has been determined to be in the 
proper format these same constraints are applied against the raw file and a report is produced 
of any errors.  The final check involves checking the returned analysis methods and analytes 
against the request made to the analytical laboratory.  A report is produced showing any vari-
ances.  If at any point in the process the data file fails, a report is produced, emailed to the 
analytical laboratory and a corrected data file is requested. 
 
Once a data file has attained a status of fulfilment, the hard copy data package and the data 
file are compared and verified as containing the same data.  At this point the data is ready to 
be validated.  The system provides various methods for quickly assigning data qualifier and 
reason pairs and determining a final reporting qualifier.  After validation the data file is now 
ready to be loaded into the main data repository. 
 
When data is placed in the main data repository a final check is performed.  The event is re-
viewed, sample collection log information is checked for completeness, and validation quali-
fiers are reviewed.  Location survey information often comes in at a later date and this infor-
mation is loaded and edited as necessary.  The location loading follows a similar checking 
process as the analytical data files.  Once a data record is deemed complete and all quality 
checks have been performed it is then flagged as high quality data and is ready for analysis 
and reporting.  The process is described in Figure 4. 
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Figure 4:  Sampling Workflow Process 

 
In summary, the advantages of the SMO application are:  
 

  Streamlines sample campaign planning and execution 
  All relevant data associated with a sampling campaign is captured 
  Status changes make tracking of data easy and efficient 
  Automation of processes have reduced cost 
  Uniform method of handling data results in higher quality and completeness 
  Completely web based system allows for ease of deployment and scalability 



Spatial Mapping Analysis and Reporting Tool  (SMART) 

The SMO application allows the ER project to produce a high quality, complete stream of 
analytical data.  This data is now captured in a reliable, secure, and controlled data repository.  
The next stage of the strategic plan called for the creation of an application that can extract, 
analyse, and report this analytical data.  Critical to the success of this application is data ac-
cessibility, strong tracking functionality, ease of use and a high level of spatial data integra-
tion.  Currently, maps have to be requested and specified from the GIS facility--creating high 
costs, long turnaround times, and often the need to request multiple iterations to get what was 
desired.  Similarly, on the tabular side, data sets and standard reports need to be requested 
and generated by the “data group.”  While this approach was appropriate when data was not 
centrally managed and “clean” data was not readily available, it is now more feasible to allow 
for direct access to analytical data, automated reporting and individual map production.  The 
application that is currently being developed to accomplish these tasks is the Spatial, Map-
ping, Analysis and Reporting Tool (SMART). 
 
SMART is designed to allow data access and analysis to the field teams that generate the 
data.  SMART consists of several modules:  Project Setup, Data Set Generation, Report Gen-
eration and Tracking (Figure 5).  SMART is built on GIS technology and will provide access 
to an OLAP (Online Analytical Processing) enhanced data mart specifically developed to 
provide maximum speed and efficiency in data querying activities.  The functionality of 
SMART can be described as follows.  A data set needs to be extracted from the over 2.5 mil-
lion analytical result records contained in ERDB.  SMART provides a user with a number of 
ways to accomplish this task.  There is the straight Standard Query Language (SQL) query in-
terface.  There is a custom “Query Builder” with an array of pickable lists that allow a user 
unfamiliar with the complex structure (or a non-SQL power user) to nonetheless develop 
complex queries on the data.  Finally, the user may make location or PRS selections directly 
off a GIS map interface.  Once this data set is retrieved, the user can then view and further 
manipulate it.   
 
Once an acceptable data set is created, a list of those records can be saved and audited.  
Metadata can be associated with the saved list, describing the data set preparation process.  If 
this data set is then used in a report or map, an association to the list and metadata can be es-
tablished.  When maps and reports are now sent to colleagues, regulators, or other stake-
holders, the relevant database records, selection criteria, and data preparation method infor-
mation can be quickly accessed and understood.  This effectively closes the loop on reporting 
and data activities.   
 
The mapping and analysis functions provided in SMART will allow users to quickly post 
analyte, analyte result values, depths and analyte detects on the map to their associated sam-
pling location points.  The application will also automate the placing of graphs that describe 
one or many analytes with detection limits on the map again associated with their sampling 
locations. 
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Figure 5:  SMART Application Overview 
 
The main goal of the SMART application is to allow a user an intuitive and easy interface to 
obtaining existing data, producing maps and associated information.  Custom buttons and in-
terfaces will allow the user to pick parameters and easily generate the desired outputs whether 
those outputs are a table, a stand-alone graph, and data posted on a map, or graphs posted on 
a map.  The result will be a new level of data transparency to the user, immediate access to 
analytical and GIS data, an integration of analytical and GIS data, visualization and reporting 
tools that will allow the user to interact with their data immediately, and tools to be able to 
keep track of the decision making process associated with data set, map and report produc-
tion.   
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Figure 6:  SMART’s role in production 

 
Using this application will provide the ER Project with the ability to better control the data 
used in regulatory reporting.  It will also allow for the creation of a defendable Administra-
tive Record.  Since SMART pulls data sets directly from a secure source (ERDB), which can 
be monitored, audited and reviewed, reporting activity will now uniformly refer back to 
original source data.  SMART allows for the creation of data sets, analysis and reporting.  
Additionally, it can assist in identifying historical data QA problems.  A web-based set of 
data editing tools can then correct errors or logical inconsistencies, thus ensuring data accu-
racy and completeness across the data set.  This process is described in Figure 6. 

FUTURE WORK 

SMART-Web  
 
Smart-web will be a web-based application with a GIS interface that will bring together 
documents, GIS data, technical data and project workflow statuses to allow upper manage-
ment to understand, manage and view the information surrounding a large range of environ-
mental and regulatory issues.  SMART-Web will provide multiple entry points to informa-
tion: by organization, by regulatory driver, by geographic feature, etc.  (Figure 7) The main 
interface of the system will be a GIS powered map that allows a user to retrieve information 
on a particular geographic feature.  Links will then allow the user to branch off to related 
data.  Each data item will have similar links allowing a drill drown to a specific analytical 
data set, regulatory document, or status tracking item.  The system will be built on top of 
OLAP (Online analytical Processing) services, which will allow for quick retrieval of com-
plex queries.  SMART-Web is being viewed as a knowledge management system that will 
pull together large amounts of data.  The ability to both drill down and “sum up” will provide 
decision makers with the ability to quickly access relevant information in real time.  
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Figure 7:  SMART-Web Application Overview 
 
GeoPro  
 
GeoPro is an application that will integrate databases that store technical data (ERDB) with 
the data from numerical models and 3D framework modeling software.  The result will be a 
seamless integration of data across systems, the streamlining of model evaluation, and the fa-
cilitation of management decision making.  The ER Project is currently working with the US 
Geological Survey on jointly developing this aspect of the system.  This system will allow 
user to “assemble” various workflow scenarios (Figure 8) that understands and automates the 
interconnections between various modeling, simulation and visualization packages and per-
forms the preprocessing and post processing necessary for each individual application.  Fun-
damentally GeoPro is an integration framework that allows various data sources, file formats, 
input and output files and applications to work seamlessly together as if they were one appli-
cation.  Additionally GeoPro has a spatial data focus and will allow trending and other types 
of analyses to be performed against large number of modeling or simulation runs.  This will 
be accomplished through the coupling of spatial data outputs to OLAP services allowing for 
the real-time processing of spatial data changes as parameters change over time.  The combi-
nation of automated modeling runs combined with OLAP enabled spatial analysis will bring 
modeling to a near real time decision analysis tool.  
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Figure 8:  GeoPro Application Overview 
 



DocCom 
 
DocCom will allow editors and compositors to track the document production process more 
efficiently.  Currently, there is a document production procedure in place that requires nu-
merous entities (authors, peer review committees, LANL legal and security departments, 
team leaders, etc.) to review, authorize and submit various items needed for a regulatory 
document in order for that document to make it from conception to the regulator.  DocCom 
will allow web-based status tracking of this process across the organization.  DocCom will 
become an integrated feature of WorkMan.  
 
WorkMan 
 
WorkMan is a framework application that will unite all status tracking items into a common 
framework that will allow decision-makers and users to determine where in a given process a 
scheduled activity may reside.  The ER Project has many interlocking activities and having 
the ability to roll-up and drill-down into the status of these activities is crucial for both man-
agement decision-makers and line workers.  As an example, to produce a report sampling-
based analytical data must be received.  This data is then used to produce tables, graphs and 
maps for regulatory reports, theses regulatory report once complete and submitted for ap-
proval to regulators will affect the status of one or more PRSs and the actions required for fu-
ture cleanup. Furthermore, all of these activities are tied to a budgeted schedule that is used 
for performance assessment.  With nearly 1000 currently active PRSs, tracking the statuses of 
all these activities without and automated system is a daunting task.  WorkMan takes the 
tracking information generated by other applications and combines them so that they may 
provide a comprehensive look at all workflow statuses in meaningful ways to enable better 
decision-making. 
 
CONCLUSION 
 
In conclusion, the ER Project study presented here is an example of a successful reengineer-
ing effort of business processes in an environmental restoration program.  The ER Project has 
developed a strategic plan, robust data repository, and the primary building blocks in a series 
of applications that support environmental decision-making.  These tools will allow for more 
efficient use of resources and acceleration of complex environmental clean up activities at 
LANL. Although production work at Los Alamos National Laboratory is ongoing, the project 
has been able to build new work processes and electronic systems that meet their needs as 
well as the needs of the internal and external stakeholders. Readily accessible data, integra-
tion of GIS data, better data control and data quality will better satisfy user needs, and will 
provide documentation and audit tracking capabilities that can be utilized in a legal arena, if 
necessary, to defend the environmental Administrative Record.  

 
 
 
 


