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Abstract 

This paper describes short-term and long-term enhancements to the 
existing prioritization system at BNL which are being carried out 
under the Management Systems Improvement Program in response 
to DOE'S Integrated Safety Management System Evaluation of 
BNL. The enhancements focus on: inclusion of stakeholder 
(public, elected officials, and media) perceptions; achievement and 
maintenance of full compliance with all applicable federal, state, 
and local laws, ordinances regulations, and codes; devotion of 
special attention to unique risk factors; and integration of ES&H 
and Infi-astructure issues within one prioritization model. 

Based on the above considerations, short-term enhancements to the 
prioritization system include an additional impact category related 
to stakeholder perception and revised scores under one existing 
category. To improve scrutability and traceability, the enhance- 
ments incorporate a computerized scoring program and simple logic 
models for assessing impacts. Improving scrutability is vital for 
establishing confidence in a decision-making process which, by 
necessity, must cover a wide array of projects ranging fiom the safe 
containment and isolation of hazardous materials to upgrades of 
aging buildings. An interim procedure has also been developed to 
integrate ES&H projects and Mastructure projects prioritized 
using separate models into one single, prioritized list. In the long- 
term, a single model needs to be developed to prioritize both ES&H 
and Infrastructure improvement projects within one fiamework to 
replace the two different approaches being used currently. 

*This work was supported by the U. S. Department of Energy under 
Contract DE-AC02-98CH10886. 



1 Background 

The U.S. Department of Energy’s (DOE) National Laboratories are confionted with 
an aging and decaying infrastructure and a responsibility to remediate contamination 
arising fiom past practices. In many cases, the contamination (or the potential for 
contamination) emanates fiom facilities that were constructed many years ago to 
standards that are now outdated and have been superseded by new requirements. 
Remediation of these problems in an era of shrinking budgets and greatly enhanced 
scrutiny by stakeholders comprised of the local public, elected officials, and the media 
requires a comprehensive, scrutable, transparent, and proactive approach to 
environment, safety, and health (ES&HJ issues. 

For several years, DOE laboratories for which Energy Research (ER) is the landlord 
have been using the risk-based prioritization model (RPM) to prioritize their ES&H 
projects [l]. On the other hand, prioritization of improvements to the laboratory 
infkastructure, such as building upgrades, is carried out with the Capital Asset 
Management Process (CAMP) Model [I]. 

The redesign of the overall prioritization system at BNL has, so far, taken two forms. 
First, short-term enhancements have been made to the existing RPM model for ES&H 
project prioritization. These include: an additional impact category, improvements in 
the data entry and handling procedures to enhance scrutability and an interim, 
documented procedure for merging the outputs of RPM and CAMP to produce one 
prioritized list of projects for DOE. Second, proposed long-term enhancements are 
contemplated to incorporate ES&H and infrastructure projects into one overall 
prioritization model. The objective underlying the enhancements is to highlight the 
following factors which are missing in the existing prioritimtion approach: 

Inclusion of stakeholder (public, elected officials, and media) perceptions as an 
important factor in ES&H decision-making. 

Achievement and maintenance of 111 compliance with all applicable federal, 
state, and local laws, ordinances, regulations, and codes as a priority for 
implementation. 

Devotion of special attention to unique risk factors, such as potential groundwater 
contamination. 

Ensuring that the prioritization process is documented sufficiently to be auditable, 
scrutable, and reproducible by a peer review committee. 

Integration of Mastructure and ES&H issues into one model. 

Under DOE’S new Integrated Safety Management Systems Policy [2], lime 
management will be responsible for incorporating ES&H and infktmcture activities 
directly into their programs. When this is eventually implemented at BNL andor 
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other national laboratories, the prioritization system enhancements proposed will 
mainly relate to remediation and upgrades arising fiom past programmatic activities. 

2 Attributes of Priority Assessment System Redesign 

A Draft Standard on "Guidelines for Risk-Based Prioritization (RBP) of DOE 
Activities," recently issued by DOE [3], identifies the following characteristics for 
evaluating the quality of a priority assessment system: 

. 

. 

. 

logical soundness - able to withstand a peer review, 

completeness - account for all relevant and important decision objectives and 
allow for consideration of additional decision objectives that may arise during 
implementation, 

accuracy and repeatability - a qualified team with the same data should be able 
to produce similar results, 

acceptability - system should be consistent with attitudes and perceptions of 
users and stakeholders and be clear and understandable to users and stakeholders, 

practicality - usable in a real world environment, 

effectiveness - able to produce results useful for decision-making. 

Implementation of this approach to yield usell results, however, requires an 
appreciation of the decision criteria and risk factors that are unique to each site. When 
evaluated against the above guidance and the unique features of the situation at BNL, 
the RPM model reveals several shortcomings: 

. 

. 

. 

There is no category in the model for addressing community and stakeholder 
concerns despite the high and visible impact such concerns have on the decision- 
making process at the BNL site. 

Compliance issues are accorded a low score relative to other issues. For example, 
major noncompliance with Federal, State, and Local laws and requirements is 
assigned a score only a little higher than the subcategory dealing with marginal 
injuries or illnesses of site workers. 

The project data entry procedures and the selection of various irnpadikelihood 
categories are difficult to replicate. 

While the prioritization procedure used until now allows "management adjustment" 
scores to be awarded to a project to adjust its total RPM score, a more formal and 
better documented approach is preferable on the grounds of improving scrutability. 



3 Short-term Enhancements 

The short-term enhancements to RPM, termed as the RPM Prime model, are: one 
additional impact category denoted “stakeholder perceptions,” a revised score for the 
compliance category, and a program in Microsoft Access which incorporates simple 
logic models for data analysis. Therefore, RPM Prime includes the following impact 
categories: Regulatory Compliance, Public Health and Safety, WorkerEmployee 
Health and Safety, Environmental Protection, Mission Impact, Cost-Effective Risk 
Management, and Stakeholder (local public, elected officials, and media) Concerns. 
The only new category in RPM Prime is stakeholder concerns, which comprises three 
subcategories: a highly negative perception on the part of stakeholders and a strongly 
unfavorable media image in the long-term, a moderately negative perception on the 
part of stakeholders and a highly negative media image but only in the short-term, and 
a slightly negative perception on the part of stakeholders and the media over the short- 
term. New scores have been allotted to the stakeholder concerns category and revised 
scores have been given to the regulatory compliance category. The other categories 
and scores are the same as in the RPM model. 

The scoring in RPM Prime under the newhevised categories will be recorded 
separately as “management adjustment-regulatory compliance” and “management 
adjustment-stakeholder perceptions” in order to preserve the original RPM categories 
for submission to DOE. The revised scores are expected to offer a better documented 
rationale for overall management scoring adjustments. 

Since RPM scores are adjusted via a management adjustment (or the RPM Prime 
adjustment described above) in various categories, a similar effort leading to “CAMP 
Prime” adjusted scores is planned for FY 1999-2000 inhstructure projects to be 
scored using the CAMP model. An effort is currently underway to define the 
adjustment categories and scores to be used for CAMP Prime. 

As part of RPM Prime, a General Information Data Sheet (GIDS) has been created to 
input project data and provide relevant information helpll for understanding the 
potential consequences of the hazard to be remediated including, in particular, its 
significance in terms of regulatory compliance and risk factors such as groundwater 
contamination and stakeholder concerns. This information needs to be provided in 
sufficient detail to allow a simple logic model of the project’s outcome(s) to be 
constructed. While some of this information is contained in the Activity Data Sheets 
( A D S s )  used in RPM, the GIDS is meant to convey the key data pertinent to the 
automated scoring calculations described below with an emphasis on the unique risk 
qualifiers. It is envisioned that this data would be developed as part of the proposal 
process. 

In addition, a user l?iendly computer application, the BNL Priority Assessment System 
(PAS), has been developed using Microsoft Access which facilitates the input of data, 
documents the values and the rationale for likelihood and impact weights assigned, 
allows quick “what if’ checks, and generates reports. The data input follows a 



consistent pattern including an “event” tree or logic diagram which is used to develop 
the likelihood and consequence of the various possible outcome(s) of a remediation 
project designed to address an identified ES&H issue. 

A user entering a new record into the PAS database must decide how many “top 
events” in the logic diagram (a maximum of four top events is currently programmed) 
are needed in addition to an initiating event to adequately describe the different 
possible outcomes and consequences of not addressing the ES&H issue under 
evaluation. In the data input there are a number of identification fields to be filled, 
including a short description of the activity which is obtained fiom a link to the GIDS. 
The user then inputs an initiating event fiequency, i.e., fiequency per year, for the 
consequence which is being averted or mitigated by the issue being evaluated. Next, 
the user enters the probabilities of the top events on the event tree branches. Finally, 
the user assigns appropriate impact categories to each individual end state or outcome 
of the particular branch on the event tree. Once the data is entered, the program 
automatically calculates the intermediate scores and final score for the activity 
considered. All entry and change of data is accomplished through screen-prompted 
input. 

“What if’ calculations with different parameter values can be carried out in the PAS 
without permanently altering the data previously entered. This is done by simply 
entering new values in as many fields as desired, and clicking a button on the screen 
to update the display. When a large number of issues exist in the database, an option 
can be added to choose a desired range of issues fiom the overall entries. By using 
a toolbar on the screen, one can sort the calculated values of the scores in ascending 
or descending order according to the values in any one of the columns. It should also 
be noted that the data can be exported to Microsoft Excel or Microsoft Word for 
further processing, as desired. 

Another short-term enhancement has been to provide a documented method for 
integrating CAMP scores (awarded for infkastmcture projects) and RPM scores (for 
ES&H projects) for the purposes of submitting one prioritized project list to DOE. 
Although there is some overlap in the impact categories of CAMP and RPM, the 
emphasis and scoring algorithm of the two approaches are quite different. CAMP 
scores are calculated fiom a formula based on individual scores ranging fiom a low 
of 20 to a high of 90 in the following four categories: Health and Safety, 
Environmental and Waste Management, Safeguards and Security, and Mission and 
Investment. Each of these categories has a number of sub-categories. The CAMP 
scoring algorithm emphasizes the highest scoring category of the four categories 
above and allows only very minor adjustments to the highest category score fiom the 
scores of the remaining categories. In other words, CAMP scores are largely driven 
by single issues. On the other hand, RPM scores vary fiom a low of 1 to a high of 
3000 and are calculated by multiplying a category impact score by its likelihood of 
occurrence (which can vary fiom 1 down to 10‘) and then summing over all 
applicable categories. RPM scores can be driven by a number of issues and are 
calculated as a difference between a ‘before’ and ‘after’ project implementation score. 



4 Long-term Enhancements 
In the long-term, prioritization is likely to occur using just one model for both ES&H 
and infrastructure projects. DOE has indicated that “Environment, safety & health, 
and infrastructure needs must be identified and activities to resolve these needs must 
be planned in an integrated fashion” [2]. A variant of RPM with additional impact 
categories to address infrastructure issues is one possible choice for a long-range 
integrated model. Such a model is likely to have benefits across the entire DOE 
complex. Sufficient research, however, is required to ensure that the selected model 
can adequately address the range of issues conf?onting DOE sites in ES&H and 
InlYastructure areas. 
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