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ABSTRACT 
 
The proper characterization of Hazardous, Mixed Low-Level, and Mixed Transuranic waste 
enhances productivity and safety.  Hazardous material criteria that need to be considered include 
physical and health hazards inherent to the waste stream.  Other factors that may influence 
characterization include: particulate diameter, complexing or chelating agent properties, lead, and 
mercury content, pressurized containers, and P-listed wastes. To meet these requirements are only 
a simple matter of generating a database with the proper fields. Manufactures and institutional 
databases bank huge sources of information, such as, work control documents, substance 
identification, container types, components of mixtures, physical property data, and regulatory 
data.  In this report, utilization of commercially available software programs to take advantage of 
these resources in addressing waste characterization issues are presented. The application of user-
friendly programs eliminates part of the tediousness associated with the complex requirements of 
certifying to general waste acceptance criteria with minimal impact on programmatic work.  In 
other words, tapping into manufacturer and institutional database provides a way to take 
advantage of the combined expertise of these resources in managing a cost effective waste 
certification program as well as adding a quality assurance element to the program.   
 
 
1. INTRODUCTION  
 
 

Prudent management of chemicals that will eventually be disposed of waste in any 

laboratory is greatly facilitated by keeping an inventory of the chemicals stored.  An inventory is 

a database that tabulates the chemicals in the laboratory, along with information essential for their 

proper management.  Without an inventory of chemicals stored in a particular location, many 

important questions pertinent to characterization and disposition of waste can be answered only 

by visually scanning container labels.  Information on chemicals that present particular storage or 

disposal problems can facilitate appropriate planning for their handling.  
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If procedures for the facile updating of information on storage location are developed, the 

system becomes a tracking system.  Tracking systems are more complex to establish than simple 

inventories and require more effort to maintain, but their favorable impact on the economics and 

efficiency of chemical use in a large organization will often justify their use.  Each record in a 

chemical inventory database generally corresponds to a single container of a chemical rather than 

merely to the chemical itself.  This approach allows for a more logical correspondence between 

the records in the database and the chemicals to be disposed.  

 
  
A simple inventory system can be established by recording necessary information and 

record only the size of the container on index cards, which are then kept in an accessible location 

in some logical order, such as by product name.  The ease of searching such a card file is limited 

by its size and the order in which it is sorted.  This type of system has advantages in terms of 

simplicity and low cost, but it suffers several limitations.  Listing of chemicals must be prepared 

manually, and the integrity of the database depends on how well the card file is maintained. 

For an inventory of more than a few hundred chemicals, computer-based system offers many 

advantages.  Many spreadsheet and database programs can be used to maintain an effective 

chemical inventory system.  The integrity of the inventory system can be enhanced by the ease of 

making backup copies of he database.  Searches for desired chemicals can be carried out in a 

number ways, depending on the capability of the software.  The ability to sort the database, for 

example by hazard classification or other parameters, and to prepare lists of the results of such a 

sort, can contribute to efficiency in a variety of chemical management tasks.  In the following, 

software programs that address site-specific inventory characteristic issues as they relate to 

hazardous materials are described.   
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2. COMPUTATIONAL TOOLS 
 
 

Data were entered into a personal computer database program (Microsoft Access) for 

conducting queries.  A spreadsheet program (Microsoft Excel) was used for manipulations.  

ChemSoftware CISPro 2000 was the software program used for inventorying and tracking 

chemicals. ChemSoftware MSDS DFC was used as a MSDS filing cabinet. All results from this 

study were generated off an IBM compatible lab-top computer, a Dell Notebook CPxJ. 

 
 

As with all types of data used in computer-generated reports, the quality of the information 

being generated depends on the integrity of the information it contains.a  If a chemical hygiene 

database is used as means of providing proper hazard communication, even a moderate degree of 

inaccuracy will erode confidence in system and discourage use.  For this reason, only data from 

objective institutional sources are used and they must meet certain quality assurance 

requirements.  Using institutional systems listed on Table 1, reports with the required fields were 

generated.    

 
 
Table 1. Required Institutional Software Systems and Fields.   
  Required Fields 
Systems Chemical 

Name 
CAS No.a Owner Location WCDb Hazard 

Chemical Inventory X X X X     
Hazard Identification  X X X X    X 
Asbestos Management X  X X X     
PCB Tracking X  X X X     
Information Management X X   X X  
aChemical Abstract Number       
bWork Control Document       
 

                                                           
a Robert F. Grundemann, Ph.D., and Michael E. Cournoyer*, “Software Tools That Address Hazardous 
Material Issues During Nuclear Facility D&D,” LA-UR 01-1592, submitted for publication in Journal of 
the American Society of Mechanical Engineers, Proceeding from ICEM’01, the 8th International 
Conference on Radioactive Waste Management and Environmental Remediation, September 30 – October 
4, 2001. 
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1. DISCUSSION 
 

 
Every time a new chemical is received at Los Alamos National Laboratory (LANL), 

information from its accompanying Material Safety Data Sheet (MSDS) is entered into a database 

(Hazard Identification System).  Fields that are filled in include the substance identification, 

components of mixtures, physical property data, regulatory data, and hazard assessment data.  

Each entry into these databases must pass the Industrial Hygiene Group’s peer review process. 

Rephrased another way, subject matter experts on chemical hygiene have been systematically 

compiling health and physical hazards in user-friendly spreadsheets.  By effectively channeling 

the information obtained from these databases into one table (report), one can take advantage of 

all the intellectual power derived from the combined efforts of many line and support 

organizations. 

 
 

Chemical Inventory, Asbestos Management, and PCB Tracking Systems identify the 

location of the material.  Additional information on the hazardous material being disposed can be 

obtained from the Information Management System.  Thus, coupling the information all these 

systems using the Chemical Abstract Number (CAS No.) as the common field (join line), proper 

characterization of hazardous materials in Hazardous, Mixed Low-Level, and Mixed Transuranic 

waste is obtained.  This includes other factors that may influence characterization such as 

particulate diameter, complexing or chelating agent properties, lead, and mercury content, 

pressurized containers, and P-listed wastes. 

 
 
Addressing hazardous material issues is an exercise in complexity.  To meet these 

requirements are only a simple matter of tracking and managing of hazardous materials.  Without 

an inventory of chemicals stored in a particular location, many important questions pertinent to 
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disposal operations can be difficult to answer. On the other hand, a well-managed inventory 

system can address hazardous material concerns before they become an issue.  If procedures for 

the facile updating of information on storage location are developed, the system becomes a 

tracking system.  Tracking systems are more complex to establish than simple inventories and 

require more effort to maintain, but their favorable impact on the economics and efficiency of 

chemical use in a large organization will often justify their use.  Manually tracking the hazardous 

material containers can quickly become a paperwork nightmare.  As a result, a market for 

chemical inventory software programs has developed.  In addition, software program that acts as 

a Material Safety Data Sheet (MSDS) filing cabinet are commercially available as well. 

 
 

Before purchasing a program, every organization, regardless of size, should make sure 

that the software is compatible with existing hardware and software systems of the facility.  This 

includes stand-alone, network, and multi-facility versions.  Ultimately, the success of the 

chemical inventory system is determined by the rate at which it enables the team to add value to 

input.  In other words, the value of the output should be worth more than the cost of inputs, 

resources, and controls and cycle time. 

 
 
2. CONCLUSIONS 
 
 

Commercially available chemical inventory software programs have been developed for 

addressing hazardous material issues related to site-specific inventory characterization such as 

hazard identification.  Tapping into institutional databases provides a way to take advantage of 

the combined expertise of the institution in managing a cost effective disposal program as it 

relates to hazardous materials.  In summary, by seamlessly managing non-programmatic issues, 

chemical software programs allow scientists in nuclear facilities more time to concentrate on their 

technical areas of interest. 
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