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SYSTEMATICEVALUATIONPROGRAM(SEP) AT ROCKYFLATS PLANT")

AN OVERVIEWOF PRACTICALMANAGEMENTISSUES FOR
EVALUATIONOF NATURALPHENOMENAHAZARDS
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Overview

The Defense Nuclear Facilities Safety Board (DNFSB) recommended that a
Systematic Evaluation Program be developed and implemented at the Rocky Flats
Facility (DNFSBRecommendation 90-5). EG&Ghas established the Systematic
Evaluation Program (SEP) to carry out this recommendation by developing
various programmatic plans based on the DOEImplementation Plan and DOE
Management Pl an.

Many of the buildings at the Rocky Flats Plant were designed and built before
modern standards were developed, including standards for protection against
extreme natural phenomenon such as tornados, earthquakes, and floods. The
purpose of the SEP is to establish an integrated approach to assessing the
design adequacy of specific high and moderate hazard Rocky Flats facilities
from a safety perspective and to establish a basis for defining any needed
facility improvements. The SEP is to be carried out in three Phases. In
Phase I, topics to be evaluated and an evaluation plan for each topic were
developed. Any differences between Current Design Requirements (CDR) or
acceptance criteria and the design of existing facilities, will be identified
during Phase 2 and assessed using an integrated systematic approach during
Phase 3. The integrated assessment performed during Phase 3 provides a
process for evaluating the differences be+ween existing facility design and
CDRs so that decisions on corrective actions caa be made on the basis of
relative risk reduction and cost effectiveness. These efforts will ensure
tnat a balanced and integrated level of safety is achieved for long-term
operation of these buildings. Through appropriate selection of topics and
identification of the structures, systems, and components to be evaluated, the
SEP will address outstanding design issues related to the prevention and
mitigation of design basis accidents, including those arising from natural
phenomena. The objective of the SEP is not to bring these buildings into
strict compliance with current requirements, but rather to ensure that an
adequate level of safety is achieved in an economical fashion.

The SEP interfaces with other Rocky Flats programs such as the standards
program, the Configuration Change Control Program, the Vital Safety System
Operability Verification program, the Final Safety Analysis program, and the
Safety Analysis Report Upgrade program.
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Detailed Discussion

The SEP at RFP is being conducted in three phases:

Phase 1: Development of the Topics List and the Topic Evaluation
Plans,

Phase 2: Evaluation of the Topics, and
Phase 3: Performance of an Integrated Safety Assessment.

The purpose _nd the elements of each of the three phases are summarized in the
RFP SEP Management Plan.

Phase I was conducted from approximately April 1990 through April 1992. The
tasks performed during this period consisted not only of those specified in
the Phase I Plan such as a Topics List and Topic Evaluation Plans, but also
included, in collaboration with DOE, the development of the SEP concept,
approach, and process. These efforts resulted in the development of the DOE
Management Plan for the implementation of DNFSBRecommendation 90-5 and the
development of the RFP SEPManagement Plan, Quality Assurance Plan, Phase I
and Phase 2 Plans, and several programmatic working procedures for RFP to
conduct the SEP.

In Fhase 1, sixteen topics were selected as an organizational mechanism to
evaluate structures, systems, and components. The topics included initiating
events, such as natural phenomenahazards, and systems topics. The topics are
as follows:

Wind and Tornado
Seismic
Hydrology
Other External Events
Fire Protection Systems
Electrical Power Supply Systems
Instrumentation and Control Systems
Nuclear Criticality Design
Environmental Qualification
Confinement Barrier System
Hazardous Material Control
Confinement Ventilation System
Other Internal Events
Utility Systems
HumanFactors
Classification of Structures, Systems and Components

Generic Topic Evaluation Plans (TEP) were developed for each topic. The TEPs
identified current design requirements, acceptance criteria, and described a
plan for evaluation. The TEPs were generic rather than building-specific.
Identification of building specific structures, systems and components, their
associated safety functions and development of specific current design
requirements and acceptance criteria will be performed in Phase 2.
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Phase 2 work began in approximately April 1992 on Building 559. DOE
subsequently directed EG&Gto stop work on Building 559 and commence Phase 2
work on Building 707. Data collection and review of this data has been
completed for the majority topics expected to be evaluated on Building 707.
This data includes drawings, design specifications, and previous studies and
analyses. The SEP review and assessment of existing studies at RFP is being
documented in twelve special study reports. These reports are in the areas of
seismic, fire protection, electrical, I&C, confinement ventilation systems,
and confinement zones.

Seismic Hazards Study

To support the seismic analysis of buildings and components, SEP has
, undertaken a comprehensivestudy, using recognizedseismic expertsto

establishthe appropriateseismichazard for RFP.

Current estimated progress is indicatedbelow:

Task Description

1 Definition of SeismicHazard Issues

2 PreliminarySeismicHazard Evaluation

3 Soil AmpliFicationStudies
The purpose of Task 3 is to determinethe effectsof the alluvial
soil overlyingsite bedrock on ground motion at plant structures.
The 2-D amplificationanalysiswas finalized,but the task will
not be completeduntil resultsare availablefrom the shear wave
velocity testing.

° 4 Vibratory Ground Motion
The purpose of Task 4 is to determinemethods suitable for use at
the Rocky Flats Plant (RFP) site to translateearthquakemotions
from distant events to ground motion at the site. Since there
were no empiricalattenuationrelationshipsavailablefor this
region, studiesfrom other regionswere adapted and modified. The
draft task report presentedtwo methods for attenuation-dist;_-_ce
relationships,one empiricaland the other analytical. By
utilizingboth methods in the seismichazard assessment,there
will be a comprehensiveand boundingset of assumptionsfor
calculatingseismichazard and quantifyinguncertainties.

5 Soils LiquefactionPotential
The purpose of Task 5 is to assessthe potentialfor earthquake
induced liquefactionof the soils at the RFP site. In large
earthquakes,loose sandy soils in combinationwith ground water
can liquify,causing severe problemswith foundationsof
structures. The draft task reportconcludedthat, based on the
availabledata, there was no significantliquefactionpotentialat
RFP. The conclusionwas in agreementwith previous studies.

DP.727 3



6 Stabilityof GeotechnicalStructures
The purpose of Task 6 is to review the stabilityof earth slopes
at the site during earthquakeinducedground motion. The draft
report concludedthat while permanentdeformationsof the existing
earth slopes at the site were generallynegligible,if the results
of the overall study concludedthere was a potentialfor
significantground motion and a slope could severely impact a
plant structure,a more d_tai!_d study of the slope in question
might be required.

7 Detailed Seismic Source Characterization
The purpose of Task 7 is to further investigatethe issues
identifiedin the Task 2 preliminarystudy. Task 2 identified
potentially importantsourcecharacterizationissuesworthy of
further studies. The draft report presentedthe sources
identified and a discussionof the parameters and associated
uncertainties. The terms of magnitude,distance,and recurrence
interval with probabilitiesidentifiedfor ranges of parameters.
These sourceswill be combinedwith the results from the other
tasks to determinethe seismichazards for the site.

8 Historical SeismicityStudies

9 Draft SeismicHazard Recommendation

10 Final Seismic Hazard Recommendation

11 Artificial Ground Motions

Tasks I and 2 are complete;Tasks 4 tnrough7 have been completedin
draft form.

Approval was obtained from DOE-RFOto proceedwith shear wave investigation
efforts (an input to the Soil AmplificationStudy, Task 3 above),and the
associateddrilling program.

Manaqement Issues

Seismic Hazard Study

Performing natural phenomenaevaluationsat Rocky Flats presents unique
management issues in the areas of environmental,quality assurance,
procurement,buildingaccess,and coordinationwith other site programs
and organizations.

All soil at Rocky Flats Plant is treated as potentiallycontaminated,
either radiologicallyor toxicologically. As a result,commitmentsto
the Colorado Departmentof Health (CDH) and the EnvironmentalProtection
Agency (EPA) require testingof all removed soil. Because of testing
constraints,all removedsoil must be containerizedprior to testing.
As part of the SeismicHazard Study, it was necessaryto perform shear
wave testing which requiredeight four inch diameter boreholesranging
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from 50 feet to 500 feet in depth to be drilled. Consistent with RFP
commitments to the CDH and EPA, the soil removed during drilling was
required to be containerized and tested. To accomplish this, it was
necessary to purchase 100 55-gallon barrels which were required to meet
Department of Transportation Standard DOT-17C. Arrangements also had to
be made to test the soil for contamination. Because of the potentially
contaminated nature of the soil, it was necessary to take precautionary
measures and utilize a health physics technician at the drilling site.
In determining borehole locations, it was necessary to assure that there
were no underground interferences which required approvals from various
RFP organizations and, for security reasons, security approval was also
necessary. To minimize cost, the drilling performed for the Seismic
Hazard Study was coordinated with drilling being performed by the
Environmental Restoration Management Group at RFP. This coordination
required additional up front planning for approximately four weeks;
however, it resulted in fewer total boreholes than if the up front
coordination did not occur. The cost to purchase barrels and test soil
was approximately $200,000; the cost to perform shear wave testing was
approximately $40,000.

Much of the work being performed for the Seismic Hazard Study is being
performed by EG&G subcontractors. For example, separate subcontracts
were awarded to perform the drilling, the shearwave testing, barrel
purchase, and soil testing. Ali subcontracts must conform to DOE
regulations concerning subcontracts which is a time consuming process.
The process requires issuing requests for proposal, technical and
financial evaluation of the proposals, and awarding the contract.

Quality Assurance

Quality Assurance (QA) at RFP requires full compliance with Section 8 of
ASME NQA-I. This encompasses building model and software development,
data, and evaluations. RFP was built in the early 1950s with subsequent
additions and modifications. Because of the plant's age, structural
properties and as-built configurations have not always been well
documented over the years. This requires a justification and recreation
of the necessary information in order to perform the SEP analyses. In-
situ material testing is likely to be necessary in some cases to
determine material properties. To accurately reflect as-built
conditions, walkdowns of structures and eql'.ipment are required, some of
which have been performed. To assist in developing QA approved data and
evaluations, the following procedures were written as part of SEP:

SEP-08 Software Quality Assurance
SEP-203 Documents and Data Validation
SEP-205 SEP Configuration Walkdown Procedure for Structures
SEP-206 General Walkdown Procedure
SEP-210 Walkdown Prucedure for Screening and Evaluation of
Systems and Components using Experience Data
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Summary

In summary, environmental, quality assurance, procurement, and coordination
requirements at Rocky Flats have presented unique challenges to managing the
SEP natural phenomena evaluations. The requirements have added cost and
extended the SEP completion schedule. However, by focusing management
attention on these issues and through advance planning, cost and schedule
impacts can be minimized.
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