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SCREENING RISK EVALUATION METHODOLOGY

EXECUTIVE SUMMARY

The Screening Risk Evaluation (SRE) Guidance document is a set of
guidelines provided for the uniform implementation of SREs performed on D&D
facilities. These guidelines are designed specifically for the completion of the
second (semi-quantitative screening) phase of the D&D Risk-Based Process.
The SRE Guidance produces screening risk scores reflecting levels of risk
through the use of risk ranking indices. Five types of possible risk are
calculated from the SRE: current releases, worker exposures, future releases,
physical hazards, and criticality. The Current Release Index (CRI) calculates the
risk to human health and the environment from ongoing or probable releases
within a one year time period. The Worker Exposure Index (WEI) calculates the
risk to workers, occupants, and visitors in D&D facilities of contaminant
exposure. The Future Release Index (FRI) calculates the risk of future releases
of contaminants, after one year, to human health and the environment. The
Physical Hazards Index (PHI) calculates the risk to human health due to factors
other than that of contaminants. The index of Criticality is approached as a
modifying factor to the entire SRE, due to the fact that criticality issues are
strictly regulated under DOE. Screening risk results will be tabulated in matrix
form and Total Risk will be calculated (weighted equation) to produce a score
on which to base early action recommendations. Other recommendations from
the screening risk scores will be made based either on individual index scores
or from reweighted Total Risk calculations. All recommendations based on the
SRE will be made based on a combination of screening risk scores, decision
drivers, and other considerations, determined on a project by project basis. The
SRE is the first and most important step in the overall D&D project level
decision making process.

INTRODUCTION

Phase 2 of the risk analysis process, represented in the Screening Risk
Evaluation (SRE) Guidance document, provides a semi-quantitative program-
level screening of D&D facilities and/or facility groups. The SRE provides a



quick and efficient means of estimating current and potential risks from D&D
facilities using existing historical, process, spill, monitoring, and compliance
data. The SRE consists of (existing) D&D facility data collection and a semi-
quantitative risk evaluation, which constitutes the early stages of D&D projects.
The SRE will generate five risk indices to facilitate data interpretation. The

screening risk indices provided will indicate the existence or potential for
current releases, future releases, worker exposures, physical hazards, and
criticality events which could occur at the facility(ies) or facility group(s).

Phase 2/ SRE Objectives
The phase 2 objectives are to provide D&D Program management with

information to help prioritize and justify specific facility D&D actions. The SRE
screening tool that serves multiple functions and supports at least five basic
objectives: 1) to identify facility hazards that present an immediate threat to
human health and safety and to the environment; 2) to assist in redefining the
facility groups initially formed under Phase I; 3) to reduce the rank and status
of facility groups within the D&D Program where substantive environmental or
human hazards are not found; 4) to aid in the identification of additional data
requirements; 5) to aid in determining the appropriate CERCLA-like pathways
to follow.

DATA ASSESSMENT

Because the Screening Risk Evaluation will be generated entirely from
existing data, the Data Assessment section of the SRE will be of paramount
importance in producing representative screening risk scores. Existing data for
the SRE calculations must be collected and assessed in a specific manner in
order to assure the most efficient use. The following steps will be taken to
satisfy the objectives of the Data Assessment portion of the SRE:

A. Initiate data quality objective (DQO) development
B. Collect historical data
C. Conduct facility group inspection
D. Define potential significant concerns * *

identify chemicals and radionuclides of potential concern
identify areas of potential concern
identify potential near-term releases (sources)
identify structural concerns that could lead to releases
identify potential for exposures
identify potential physical hazards

E. Establish minimum data requirements (MDRs) to satisfy the SRE
indices
• Current Release Index (CRI)
• Future Release Index (FRI)



• Worker Exposure Index (WEI)
• Physical Hazard Index (PHI)
• Criticality

F. Collect existing data to satisfy ft/lDRs
G. Check minimum requirements for indices
H. Estimate inventory
I. Determine and communicate data gaps
J. Integrate and present data

**AII historical process information must be reviewed and a
determination made as to whether, at any time, the facility group conducted
processes that included, used, produced, produced as by-products, or released
any of the constituents found in the guidance document entitled, Toxicity
Values From the U.S. Environmental Protection Agency Integrated Risk
Information System and Health Effects Assessment Summary Table, June
1993, prepared by: Chemical Hazard Evaluation Group/Biomedical and
Environmental Information Analysis Section/Health and Safety Research
Division/ORNL. Information gathered at the facility group inspection must also
be incorporated with the historical process and release information to initially
define all potential significant concerns. Once all potential significant concerns
have been defined by the process of historical information review and facility
group inspection, the amount and type of data required to calculate the SRE
must be established. The minimum data requirements should be derived from
a knowledge of what is required to calculate the indices (obtained through a
comprehensive study of the methodology calculations, entitled: Analysis of
Human and Environmental Risk); and from defining all of the potential
significant concerns at the facility group.

INTRODUCTION TO SRE CALCULATIONS

Prioritizing D&D facilities requires estimating their potential to adversely
impact human health and the environment. Adverse impacts may result from
the presence of hazardous chemicals and radioactive substances or from
physical hazards within the facility. The Screening Risk Evaluation (SRE) is
designed to provide a "screening" measure of five types of potential risks
presented by inactive buildings: 1) current human health and environmental
risks resulting from release of contaminants to the surrounding environment
(CRI); 2) current health risks to workers from exposure contaminants (WEI);
3) future human health and environmental risks from potential future release of
contaminants to the surrounding environment (FRI); 4) current human safety
hazards associate with physical conditions at the facility (PHI); 5) and the
potential for a criticality event to occur (Criticality).

These five indexes provide the basis for prioritizing facilities and facility



groups, as well as for other risk-based decision making. The use of five
separate indices will also assist in focusing future studies on the most
important issues at a particular facility (e.g., current worker risks, criticality
hazard, etc). It should be noted that the individual risk scores for a facility do
not provide a strict, quantitative measure of risk for that facility. Index scores
may be determined for individual facilities or portions of facilities (as appropriate
determined by the data assessment). Individual facility scores may be
combined to provide a facility group score.

Current Release Index (CRI)
The Current Release Index (CRI) generates a risk value based on known

or probable releases from facilities over a time period of one year. The one year
time period ensures that seasonal variation is fully accounted for. The
information needed to satisfy data requirements for this index will be based on
the following: 1) contaminants inventoried, 2) evidence or suspicion of release
(evidence may include documentation of a release, outside monitoring
information, or observation), 3) exposure pathways including exposure routes,
exposure points and release mechanisms. If there is evidence of a contaminant
then the next step will be to determine if evidence of a release exists. The CRI
provides a means for prioritizing D&D facilities according to their potential risk
to human health and the environment from current contaminant releases (note,
however, that most of the D&D Program facilities are not currently releasing
contaminants to the environment).

The CRI is based on a method developed and used to prioritize inactive
underground storage tanks at the Oak Ridge National Laboratory (ORNL). The
CRI uses two scoring criteria: (1) the location of the building, and (2) the toxic
potential of the contaminants. A D&D facility is scored for each of these
criteria on a scale of 1 to 5. Toxic potential is assigned 3 times the weight of
the location score; the weighted average of the two scores is the CRI.

Worker Exposure Index (WEI)
The Worker Exposure Index (WEI) is used to prioritize D&D facility groups

based on the potential health risk to workers at the facility group. The results
of the WEI will be used to identify facilities that may or may not pose an
immediate threat to human health. Four exposure pathways are considered in
the WEI: (1) ingestion, (2) inhalation, (3) dermal exposure, and (4) external
exposure to radiation. If the potential significant concerns indicate a possibility
of exposure through the four pathways, then data collection will need to be
conducted in order to appropriately address these issues in the WEI
calculations.

The WEI is derived through evaluation of a most likely exposure (MLE)
assessment of the potential risk to human health from contaminants at a



facility. The MLE assessment is limited to the evaluation of current exposures
within the building, and provides the risk manager with information concerning
the relative risk to on-site workers. The results of the WEI can be used to
identify which facilities do or do not pose an immediate threat to facility
workers from contaminant exposure within the building.

Future Release Index (FRI)
The Future Release Index (FRI) is based on the potential for future

contaminant releases from D&D facility groups and the potential impact
magnitude of these releases on human health and environment. The FRI uses
three criteria in its scoring: (1) release characteristics of the containment
structures, (2) location of the building, (for consideration of pathways for
environmental transport and human exposure), and (3) toxic potential of the
contaminants. The release characteristics establish the likelihood and extent
of contaminant migration. The location of the building affects the likelihood of
a human and/or ecological receptor. The toxic potential helps to determine the
potential for an adverse impact of contaminant migration on human health and
the environment. Two factors are considered in establishing the toxic potential
of a contaminant: (1) toxicity determined by reference dose (RfD), cancer
potency factor (CPF), and cancer slope factor (CSF) and (2) amounts of each
contaminant present. These two factors are combined to form a single
dimensionless number called the toxic index (Tl). Data collection will always
be conducted for this index. Information pertaining to building characteristics,
containment and containment characteristics, location and toxic potential of
contaminants will be necessary in order to fulfill the FRI.

Physical Hazard Index (PHI)
This index approaches the prioritization of facility groups based on

potential threats to human safety not related to contaminant exposure. The
PHI requires all of its data to be drawn from a walk-through investigation of the
facility group.

The facilities in the D&D Program may present risks not associated with
contamination. As buildings deteriorate, physical hazards may pose a greater
threat to public and worker safety than contaminant exposures. The PHI is
designed to prioritize facilities based on these actual or potential physical
dangers. The methodology for the PHI is derived in part from concepts
presented in the Risk Management Study for the Retired Han ford Site Facilities
(Coles et al, 1993). The PHI is based on an assessment of near-term
(immediate to 5 years) and long-term (beyond 5 years) hazards gathered in
walk-through inspections of D&D facilities.



Criticality
A criticality event occurs when there is enough fissile nuclear material

present in a critical mass, and in the correct configuration, to support a
selfsustaining nuclear chain reaction. The Criticality Index measures risk
associated with a particular D&D facility in the event of a criticality. The
purpose of this index is to identify potential events which would impact human
health and the environment by causing a nuclear criticality. Because criticality
poses a higher risk than other exposures or releases at a facility, it will be
viewed as a modifying factor to the entire SRE. DOE/MMES have strict
protocols for dealing with criticality events (regulatory procedures can be
located in Nuclear Criticality Safety Procedures, ORNL Facility & Nuclear
Criticality Safety Manual, NCS 1.0, March 1994., and DOE ORDER NUMBER
5480.5, 5480.24.,) therefore if a facility scores anything besides a "0" then
the facility will be deemed an immediate early action until and unless the
appropriate parties determine that a criticality possibility does not exist.

The modifying factor for criticality is based on two criteria: (1) the
potential that an event will occur, and (2) the magnitude of the potential
exposure. Potential criticality is ranked high, medium, low, or nonexistent. The
magnitude of potential exposure is ranked according to the location of the
facility and the number of people potentially exposed. This is a graduated scale
with the highest ranking assigned for potential exposures to individuals off the
ORR, and the lowest assigned for potential exposures only to people inside the
building.

UNCERTAINTY ANALYSIS

Because this is a semi-quantitative screening, there is no need to develop
an uncertainty analysis for data collection or risk calculation during the SRE
process. Be aware that in a screening, where the goal is to maximize the use
of all existing data there will be on the average greater degrees of uncertainty.

RESULTS AND RECOMMENDATIONS

The objective of the SRE results and recommendations are to provide
instruction on producing risk scores and recommendations for D&D facilities or
facility portions. Risk scores, combined with other external decision drivers and
considerations (policy, community concern, budgets, etc.), will provide a means
to appropriately recommend the need for early actions, removal from or
redefining within the D&D Program, additional data requirements, or other
pathway decisions.


