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ABSTRACT 

The Integrated Chemical Management System is a computer-based chemical 
information system at the Rocky Flats Environmental Technology Site. Chemical 
containers are identified by bar code labels and information on the type, quantity 
and location of chemicals are tracked on individual data bases in separate buildings. 
Chemical inventories from multiple buildings are uploaded to a central sitewide 
chemical data base where reports are available from Product, Waste, and Chemical 
Use modules. Hazardous chemical information is provided by a separate Material 
Safety Data Sheet module and excess chemicals are traded between chemical owners 
and users with the aid of the Chemical Exchange Module. 

I. BACKGROUND 
I 

Chemical hazards to hum’an 
health and the environment have 
spawned a body of federal legislation to 
control the way businesses and 
government agencies use, store, emit 
and waste chemicals. These statutes 
(Table 1) and associated regulations 
constitute a powerful incentive for wise 

- management of chemicals. 

Federal facilities, like their 
private-sector counterparts, are faced 
with increased responsibilities to 
promote safe working conditions where 
handling and processing of hazardous 
chemicals occurs and to control 
escalating costs for waste disposal 
through source reduction and recycling. 
Management systems must pr-0-mote a 
“cradle-to-grave” philosophy, since 
chemicals purchased today may pose 
serious processing, storage or disposal 
problems tomorrow. 

Computer information systems 
are an effective tool for the onsite 
chemical manager. Information is the 
key to making knowledgeable decisions 
on what chemicals to purchase, how to 
store and process chemicals safely and 
how to properly dispose of waste 
chemicals. 

A. The Rocky Flats 
Environmental Technology Site 

The Rocky Flats 
Environmental Technology Site (SITE), 
located approximately 16 miles 
northwest of Denver, Colorado, is a 
former nuclear weapons production 
site. The Department of Energy (DOE), 
landlord for the SITE, is overseeing 
decommissioning and decontamination 
of more that 140 buildings that made up 
former production facilities. 
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Chemical processing, 
which once was a major activity at the 
SITE, has declined significantly as 
operations transition from production 
to remediation. However, ongoing 
laboratory operations (environmental 
sample analysis) and remediation of 
ground water contamination has 
sustained, and in some cases, increased 
chemical use. Chemical management is 
both a current and future mission of the 
SITE. 

B. 
Policy 

Chemical Management 

controls should be established. A key 
policy of the SITE establishes 
responsibility for chemical management 
at the individual building (facility) or 
operations level. This enables "hands 
on" control over chemical inventories 
and places responsibility for chemical 
management with the chemical owner. 

C. Building (Facility) 
Chemical Management Plans 

Each facility or group of 
facilities at the SITE is responsible for 
developing their own chemical 
management plan. These plans must be 
consistent with the site-level Integrated 
Chemical Management Plan, but may be 
tailored to the unique circumstances of 
the respective facility. Plans must 
address procedures for chemical 

Policies and 
implementation strategies for chemical 
management at the SITE have been 
outlined in a comprehensive Integrated 
Chemical Management Plan. This site- 
level plan focuses on "cradle-to-grave" 
chemical management as outliwd four 
main objectives: 

b 

e 

Promote safety through the 
identification, management and 
reduction of chemical hazards; . .  

. I. 

Promote compliance with 
regulatory requirements, DOE 
Orders and best management 
practices; 

Promote cost savings through 
effective program management, 
procurement and project 
management of chemicals; and 

Minimize the generation of 
chemical wastes. 

Definitions and guidelines are 
provided that aid chemical users in 
identifying what chemicals should be 
managed and the degree to which 

procurement, inventory control, 
chemical storage, excess and reactive 
chemicals and hazards communication. 
Each facility is also required to designate 
a Chemical Control Officer as a single 
point-of-contact on chemical 
management issues. 

II. INTEGRATED CHEMICAL 
MANAGEMENT SYSTEM 
(ICMS) 

The ICMS is the primary tool for 
managing chemical information at the 
SITE. Buildings in 16 different locations 
have been equipped with identical 
facility-level chemical data bases (Figure 
1). These data bases upload to a central 
sitewide data base where chemical 
information is combined for the entire 
site. Unlike many transaction-based 
chemical data bases, the sitewide data 
base simply compiles data. Additions, 
deletions and modifications to chemical 
inventory records occur at the facility 

- 



level. The sitewide data base lies ”down 
stream”’ the information flow and can 
neither update nor modify chemical 
data. Faster response times and 
improved quality control have resulted 
from placing the responsibility for data 
processing at the facility level. 

The ICMS operates on the 
FileMaker Pro software platform. This 
off-the-shelf, desk-top program provides 
a user-friendly interface to access, 

FileMaker Pro operates on both IBM and 
Apple hardware. The sitewide data base 
at the SITE resides on a Power 
Macintosh, Model 8100. Facility-level 
data bases are installed on Apple 
Macintosh CI or newer models. 

.. retrieve, sort and report chemical data. 

A. Facility-Level Chemical 
Data Base 

I 

The facility-level data base 
. -  forms the core of the ICMS. This data 

base consists of three (3) main files: 
Product, Empty, and Disposed (also 
referred to as Waste). Access to other 
files (MSDS, Chemical Exchange, . 

Synonyms) at the sitewide level is also 
provided through the facility-level data 

- base. 

The Product file stores 
information on chemical types, 
locations and quantities. Chemicals 
entering a facility are tracked by unique 
container codes. Storage locations 
within the facility are identified by 
unique location codes. These container 
and location codes are imprinted on 
electronically-readable bar code labels 
and can be read with hand-held laser 
scanners. 

Information on each 
container is entered into the facility data 
base via the data entry screen (Figure 2). 
Container and location code 
information may be entered from 
scanners or manually along with the 
chemical name, manufacturer, CAS #, 
size, units, physical state and container 
type. Additional information about the 
chemical (i.e., NFPA ratings, availability 
of Material Safety Data Sheet, status as a 
carcinogen or reactive) also can be 
entered by chemical users. Several 
standard reports are available on 
product chemicals or the chemical 
owner develop custom reports using the 
FileMaker Pro software. 

Once the contents of a 
container are exhausted, the record of 
that container is transferred to the 
Empty Container file. Information in 
this file is identical to the Product file 
(Figure 2) excepting the status has been 
changed to “empty”. The Empty 
Container file allows the chemical 
owner to track and report chemical use 
for regulatory purposes including the 
annual Form R report required by the 
Emergency Planning and Community 
Right-to-Know Act and the Clean Air 
Act operating permit. 

Records of containers 
whose contents have been declared 
waste, are transferred to the Waste 
(Disposed) file. These records are 
augmented with information on 
compatibility and EPA codes, drum 
numbers and storage units (Figure 3). 
The Waste file completes the “grave” 
portion of .__ the “cradle-to-grave’’ -. 

management of chemicals. 
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B. Sitewide Chemical Data 
Base 

The Sitewide Chemical 
data base composites information from 
individual facility data bases into 
Product Chemicals, Waste Chemicals, 
and Chemical Use modules and gives 
access to additional information in 
Chemical Exchange and MSDS Index 
modules (Figure 4). The Product, 
Waste and Chemical Use modules 
contain a subset of data fields found in 
the facility-level data bases and provide 
access to information for individual 
buildings or the entire SITE (Figure 5). 
Information on individual chemical 
containers can be retrieved and sorted by 
the specific chemical name, building, or 
location within a building (Figure 6). 
Identical search capabilities exist in 
Product, Waste and Chemical Use 
modules and each module is interfaced 
to allow easy access between mobles. 
All records are compiled in an historical 
Container Status file for archiving and 
future reference (Figure 7). 

. I ..? The MSDS Index module. 
provides a quick reference to Material 
Safety Data Sheets (MSDS) (Figure 8). 
The index lists the MSDS index number, 
chemical name, manufacturer, date and 
NFPA ratings (Figure 9). The MSDS 
index number is used to reference the 
MSDS profile which provides more 
detailed information on the hazardous 
characteris tics of the chemical (Figure 
10). 

The Chemical Exchange 
module is a clearing house where 
owners of excess chemicals can register 
and exchange chemicals with SITE 
personnel in other facilities (Figure 11). 
Chemical users can query the system to 

locate excess chemicals (Figure 12) and 
then contact the chemical owner to 
make arrangements for a transfer. 

III. FUTURE ENHANCEMENTS to 
the ICMS 

Enhancements are planned for 
the ICMS in three areas; procurement, 
MSDS imaging and waste profiling. 

Procurement of chemicals will be 
controlled through Approved Chemical 
Lists (APL) established for each facility. 
Oversight and approval of APLs will be 
provided by industrial hygiene, waste 
management and the chemical 
management organizations. APLs will 
be logged on the ICMS and chemical 
users will check the APL before ordering 
chemicals. A n y  chemical not listed on 
the APL will not be able to be purchased 
until approved by the oversight groups 
and logged on the ICMS. 

The current MSDS module will 
be enhanced to include imaging 
capabilities. MSDSs will be scanned and 
filed according to the index number- . 

assigned to the MSDS profile. Users 
accessing the profile will be able to 
recover a image of the actual MSDS. 
This feature will be useful to chemical 
users in locating detailed information 
on chemicals that may not be available 
in the MSDS profile. 

Waste profiles will be used to 
categorize chemicals in terms of 
regulatory status, specifically RCRA 
status, and determine required 
packaging and labeling requirements of 
the Department of Traiisportation. A 
separate Waste Profile module will be 
developed on the ICMS that will 
provide chemical users information on 
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how to dispose of unwanted, waste 
chemicals. This information will also 
be useful in evaluating chemical 
purchases, particularly purchases of 
chemicals which are regulated and 
which require expensive disposal 
procedures. 

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, 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 necessarily state or reflect those of the 
United States Government or any agency thereof. 
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TABLES 



Table 1. Statutes Affecting Chemical Management at Federal Facilities 

Federal Statute 

Emergency Planning and Community 
Right-to-Know Act 

Resource Conservation and Recovery 
Act 

Occupational Safety and Health Act 

Clean Water Act 

Clean Air Act 
I 

Comprehensive Environmental 
Response, Compensation and Liability 
Act 

._ . 

Toxic Substances Control Act 

Federal Insecticide, Fungicide, and 
Rodenticide Act 

0 Hazardous Materials Transportation 
Act 

Pollution Prevention Act 

Chemical Manaeement Requirements 

Requires annual Tier I1 and Form R 
reports and emergency notification of 
spills. 

Requires "cradle-to-grave" 
management of listed and characteristic 
hazardous wastes. 

Requires notification to employees of 
chemical hazards and mandates 
management of chemicals to protect 
employees from exposures. 

Requires control of point and non- 
point source releases of chemicals into 
receiving streams and water bodies. 

Requires control and monitoring of 
air emissions, particularly hazardous air 
pollutants (chemicals). 

Requires recovery and remediation of 
sites contaminated by chemical releases. 

Requires pre-manufacturing 
notification for chemicals and specifies 
management and clean-up procedures 
for polychlorinated biphenyls and 
asbestos. 

Requires registration of pesticides. 

0 Requires specific packaging and 
labeling of hazardous material 
(chemical) containers. 

Requires development of and 
reporting on waste minimization 
programs. 
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Figure 1. Relationship of Facility-Level to Sitewide Chemical Data Bases 
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Figure 2. Product File on the Facility-Level Data Base 



Figure 3. Waste File on the Facility-Level Data Base 
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Figure 4. Sitewide Data Base Modules 
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Figure 5. Building Selections on the Sitewide Data Base 



Figure 6. Product Module on Sitewide Data Base 
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Figure 8. MSDS Index Module on the Sitewide Data Base 



Figure 9. MSDS Index Information 
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Figure 10. MSDS Profile 
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Figure 11. Chemical Exchange Module 



Figure 12. Listing of Excess Chemicals for Exchange 


