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SYSTEMATIC EVALUATION PROGRAM (SEP) AT ROCKY FLATS PLANT:
AN OVERVIEW OF PRACTICAL MANAGEMENT ISSUES FOR
EVALUATION OF NATURAL PHENOMENA HAZARDS

fora gt

Faris M. Badwan, EC&G Rocky Flats
Kenneth S. Herring, NUS Corporation

Qverview

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

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
purpnse of the SEP is to establish an integrated appnroach 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 1, 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 can be made on the basis of
relative visk reduction and cost effectiveness. These efforts will ensure
that a balanced and integrated level of safety is achieved for long-term
operaticin 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 and the elements of each of the three phases are summarized in the
RFP SEP Management Plan.

Phase 1 was conducted from approximately April 1990 through April 1992. The
tasks performed during this period consisted not only of those specified in
the Phase 1 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 DNFSB Recommendation 90-%5 and the
development of the RFP SEP Management Plan, Quality Assurance Plan, Phase 1
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 phenomena hazards, 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

Human Factors

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 ¢ work began in approximately April 1992 on Building 559. DOE
subsequently directed EG&G to 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 comprehensive study, using recognized seismic experts to
establish the appropriate seismic hazard for RFP.

Current estimated progress is indicated below:

Task Description

1 Definition of Seismic Hazard Issues
2 Preliminary Seismic Hazard Evaluation

3 Soil Amplirication Studies
The purpose of Task 3 is to determine the effects of the alluvial
soil overlying site bedrock on ground motion at plant structures.
The 2-D amplification analysis was finalized, but the task will
not be completed until results are avaiiable from the shear wave
velocity testing.

4 Vibratory Ground Motion
The purpose of Task 4 is to determine methods suitable for use at
the Rocky Flats Plant (RFP) site to translate earthquake motions
from distant events to ground motion at the site. Since there
were no empirical attenuation relationships available for this
region, studies from other regions were adapted and modified. The
draft task report presented two methods for attenuation-dista-ce
relationships, one empirical and the other analytical. By
utilizing both methods in the seismic hazard assessment, there
will be a comprehensive and bounding set of assumptions for
calculating seismic hazard and quantifying uncertainties.

5 Soils Liquefaction Potential
The purpose of Task 5 is to assess the potential for earthquake
induced liquefaction of the soils at the RFP site. In large
earthquakes, loose sandy soils in combination with ground water
can liquify, causing severe problems with foundations of
structures. The draft task report concluded that, based on the
available data, there was no significant liquefaction potential at
RFP. The conclusion was in agreement with previous studies.

DP.727 3



9
10
11

Stability of Geotechnical Structures

The purpose of Task 6 is to review the stability of earth slopes
at the site during earthquake induced ground motion. The draft
report concluded that while permanent deformations of the existing
earth slopes at the site were generally negligible, if the results
of the overall study concluded there was a potential for
significant ground motion and a siope could severely impact a
plant structure, a more detailad study of the sTope in question
might be required.

Detailed Seismic Source Characterization

The purpose of Task 7 is to further investigate the issues
identified in the Task 2 preliminary study. Task 2 identified
potentially important source characterization issues worthy of
further studies. The draft report presented the sources
jdentified and a discussion of the parameters and associated
uncertainties. The terms of magnitude, distance, and recurrence
interval with probabilities identified for ranges of parameters.
These sources will be combined with the results from the other
tasks to determine the seismic hazards for the site.

Historical Seismicity Studies
Draft Seismic Hazard Recommendation
Firal Seismic Hazard Recommendation

Artificial Ground Motions

Tasks 1 and 2 are complete; Tasks 4 through 7 have been completed in
draft form.

Approval was obtained from DOE-RFO to proceed with shear wave investigation
efforts (an input to the Soil Amplification Study, Task 3 above), and the
associated drilling program.

Management Issues

DP.727

Seismic Hazard Study

Performing natural phenomena evaluations at Rocky Flats presents unique
management issues in the areas of environmental, quality assurance,
procurement, building access, and coordiration with other site programs
and organizations.

A1l soil at Rocky Flats Plant is treated as potentially contaminated,
either radiologically or toxicologically. As a result, commitments to
the Colorado Department of Health (CDH) and the Environmental Protection
Agency (EPA) require testing of all removed soil. Because of testing
constraints, all removed soil must be containerized prior to testing.

As part of the Seismic Hazard Study, it was necessary to perform shear
wave testing which required eight four inch diameter boreholes ranging

4
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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. A1l 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-1. 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. 1In-
situ material testing is 1ikely to be necessary in some cases to
determine material properties. To accurately reflect as-built
conditions, walkdowns of structures and equipment 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 Procedure for Screening and Evaluation of
Systems and Components using Experience Data



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 reqguirements 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.

DP.727 6



27T ™

§ f
NOILYOI4ISSYT) ¥ \ 1A3Y

€661 ‘61 1940100
1abeuepy weibold uonenjens onewaisis

sield HOjo0od H%H3
uempegq "IN stie4

SAdVZVH VNIWON3IHd TvdNLVN 40 NOILVNTVYA3 HOd S3ANSSI
LNIWNIDVYNVIN TVIILOVHd 40 MIIAHIAO NV

:INV1d SLv1d AMOOH 1V
(d3S) NvHOHO0Hd NOILVYNTVAS JILVYINTLSAS



-suolnziado wial-buoj 1o} pansiyde

s1 Ajajes Jo [9As] pajelbajul pue padsuejeq

e Jey] 941Nsua 0} spiepuels uispow aoul

pue subisap Ajj1oe) 44 usamiaq SadudRHIP 1O
aoueoijiubis Alojes 3y} ssasse AjjeoiltewdisAs 0] o

d3s jo asodind



-sjuawianoadul

ubisap jueld pajelhsjul jo 189S B puswiwicod)
pue juowissosse Ajojes pajelbajul }onpuo)
. "BLI9}LIO

aosueldesoe o} asedwod sjusuodwiod pue
‘swiaysAs ‘sainjonJls }jing-se moy ajenjens
-uonjouny Ajajes ubisap

uo paseq els}40 aduejdadoe aulwlsisd
-sjuewalinbai ubisep JuaLINd sulwiLle(d

‘uoijenjend
10} soido} Jueayjiubis Ajajes 10919S

saAlo3alqO 43S



€661 ‘G¢ sunp
pajep 9S4Nd @y1 o1 Abiau3 jo Alejaioas wo.lj
19139] € ul 43S uawajdwi o} pajpiwwodal 3040

ajnpayos uo ssaiboid mojje
0} pajedojje aie 19bpng/sedinosal ajenbapy —

pajeljul buiaq si 43S [ewlio} ¥ —

:1ey] saJdinbal
yoiym weiboid uonduwnsai o} pay sl 43S

44 je 43S ue wisopiad o1 (10) ueld sjuawianoaduwi]
[euonesadQ ay} ui papiwwiod HRH

uejd uoineluawa(dwi| 43S 30d

GOl ‘061L-¢0L meT aljqnd
d3S e uawajduwl
pue dojonaq :50-06 uoliepusiioddy a4SNa

sised d4S



ul9ouod
ajeIpawiwy Jo sajousloyap Ayojes jueoijiubis
jo uonnjosal Apwi} pue uonedlUAP! Aieq

(A1ajes 1a)10M)
spJezey jeuonednooo uo siseydwo Alepuooas

S)sid
Kjoyes pue yyeay a1gnd o} annejal uonehijuw
pue uonuanaid Juapiooe yuim pajeloosse
(snss) suauodwo) pue ‘swialsAg ‘sainjonils
jo A1ajes buissasse Uo siseydwe Arewlid

d3sS Jo adoas



(d3s Jo adoas uryiim Jou)

suoljepuswiwioddl
¢ aseyd jJo uonejuswa|dwy -  aseyd e

JjuswIssassy pajesbalu] - € aseyd e
soido] jouonenjeng - g aseyd e

sue|d uonenjenl
aido | jo Juawdojanag
pue uoiodles didol - | 9seyd e

yoeoaddy 43S



KGojopoyiap uonenjeas jo juawdojana( -
(sovy) eld1u) asueldasoy jo yuswdojanaq -

(s4@)) swuawalinbay
ubisa( Jid1in JO UOiledudp| -

suoijound
fiores‘ sannoalqo A1ajes jo juswdojanag -
oido]
yoea 10} uejd uonenjend oido| e dojonaq o

(1si7
soido]) malnay 43S 10} so1do] JO UOI}I3|9S e

| 9Seyd



suoljoe jeipawdl 1S09-MO]| >u._ur_0—u_l

ulasuo) A)ajes ajelpawiw]
JO sajoualolep f1ojes juespyiubis Amuap| -

sd3L ul (sQv/sHad) -
el191140 Jsuiebe sOSS alenjeAd —
uonenjeas oido] o

oido| 0} JUeAd|dH
sngS ueaiubis A1ajes jo uonedyiusap] o

¢ 9seyd



suoioy pajeibalu] puswwiodady e
apg/buip|ing —
abuey) uoissi| d44 -
Aa110d upjoeg 300 -
}jouag/isod -

uoIijonpay
ysid/eoueayiubls Aajes -

JUWISSaSSYy pajelbaju] .

€ eseyd



SOSS JO UONEIISSED

Bfuireaulbul
siojoe4 uswniy

swalsAs Aunn

sjuaAd [eudaju] JBYl0
walsAs

UOIIB|IJUdA JUBWIBULUOD
jojuo)d

|eliae|y snopiezeH
swidlsAs

laleg juswisuiuo)
suoljedyljend
jejuswiuoliAug

uBbisaq Aujeonu) JesjonN

swidlsAs jopuod
pue uolejuswnisuj

swa)sAs
Aiddng 1amod [ed11193]3

swivd)sAg uonoajoid all4
SjuaAng |eusalx3 Bylo
ABojoipAH

oIWISIaS

opeu.lo] pue puip

soldol 43S

2
L



e66L ‘led ui uonajdwod pajoadxy e

¢ )yse] o} indui se
Buiysa} anemieays wopad 0} sajoyaloq ||Lp O} AlesSSaJaN o
suonoy punoiy [eRYINY —
uonEpUSWIWIODAY piezeH dlwsiag [euld —
uonepuswwoday plezeH dlwsies yeiq -
soipnis Ajo1wsios |eOHOISIH —
uoneziialoeley 294nog JIWSIAS pajielad -
$94N}1oNJ1S |B21UYyI9103Y) JO Apgels -
|ennuajod uonoejenbi jlos -
uonoy punois) Alojeaqia -
solpnis uoneayljdwy [10S —
uolnenjeAnd piezeH JIWSI8S Areuiwijdid —
sonss| piezeH d1WsSIdAS jo uoniuyaq -
syse] L] JO SiSISu0) o
enoads asuodsai oij1oads-alis dojonaqg -

fujigesiydde apim-aliS o

(SHS) AQNLS @4VvZvH JINSIS



suolneziuebiQ
pue swelboid aNS J9Ylo YlIMm UOHEeUIpIo0] e

JUBWAINJ0Id o
asueinssy Ajjenp o
[EJUSWILIOJIAUT o

D

-

<
2
<
=



Aunoas pue sadualapajul sunoibiapun
10} jenoadde paiinbai suoijedo| sjoyalog

0.1-10d plepuels
uonepodsuea] jo yuswpeda 199w o} palinbai sjalieg —

[0S 9Z11aUIBjuU0d
0} sjauieq uojjeb gG-001 aseyond o} AlessadaN

[los panowsa Bunsal pue Buiziiaulejuod
asinbal Aouaby uo1199104d [EJLBWUOIIAUS
pue jjeaH jo juswpedsq opelojo) 0} sjuswijuwo)

pajeulwiejuod Ajjenuajod ajsuo [10s ||V

Apnis piezeH dlwsIas
poddns G} Bullsa)l anemiesys w.opad o} buijug

AdNLS AdVZVH
3INSIFS HO4 DNIT11Ha 370H3H08



a|NpPayaIs O} SHA/M Ajerewixoidde pappe
suojjeziuebio aps Jayio Aq jenoidde pue uoneuipioo)

000°01$ :Bunsel aAemiesys wiioiad 0} 3s02
000°002$ :110S 1S9} pue sjaueq aseyaind 0} 1s0)
panssi YON - Uolexqijed juowdinba Bunsa) aAemieays

suonejnbal Juawainooid

juawiuIanob yiim aosuep.lodoe Ul sjuapuodsai
ajenjena pue bHuilss) anemieays 1oj pue Buljjp
ajoya.loq o} jesodoud Jo} sysonbali anssi 0} AlessadaN

juswabeuejy Uoljel0}saYy |ejuswiuoliAug d)is 10}
powdopuad Buieq Bulljlup yiim pajeulplood Buijjiag SHS

AdNLS GHVZVH
JINSIFS HO4 DNIT1IHA 3T0H3HO4



weibo.id
|04]u09) uoneinbiyuo e Jo yoe| snoinaid
0} anp }jIng-se 109]j24 sAemje Jou op sbuime.q

pajuawinoop
[19m sfemje jou saiuadoud jeinjonais

L1-VON 199wl Jou pip
Aisnoinaid padojonap suoljen|eAs pue ejeqg

1-VON jo9ul
1snw Juawdo[aAap alemyos pue [opowl SHS

I-VON NSV yum asueljdwod
[[n} sadinbai d4Y 1e (YD) adueinssy Ajenp

JONVHNSSY ALITVNO



000°002$ :Siuawalinbal Yy 193ul 0} 1S0O ajewnxoiddy .
Kiessaoau aq Aew Bunsal nys-uj »

sasAjeue Buiuuibaq aiojag Alessadau SUMOPYIEM o

eleq 9suauadx3y
Buisn sjusuodwo) pue swaisAg jo uonenjeas
pue Buiuasios 10} 8Inpadoid umop)ieM 01e-d3S —

g'npasoid umopyjeM [eis8udy 902-d3S —
sainjoniis
10} 91npaosold umopyie uonjeinbyuo) 43S S02-d3aS —

uoljepijeA eledg pue sjuawnsoq €02-d3S —
aaueinssy Ajjenp aiemyos 80-d3S -
sBuiwoopoys asayjl ssalppe 0} sainpadoid padojanaq o

JONVHNSSY ALITVNO



x ATE
~ FILMED
10/ 12 ] 93







