December 13, 2002

The Honorable Rob Portman
House of Representatives

8044 Montgomery Road, Suite 540
Cincinnati, Ohio 45236

Dear Congressman Portman:

This letter isin response to your September 17, 2002, request to respond to aletter from one
of your condtituents, Ms. Elaine M. Blakely. Ms. Blakely requested that the Defense Nuclear Facilities
Safety Board (Board) review the hazard categorization of the Waste Pits Remedia Action Project
(WPRAP) and other nuclear projects at the Department of Energy’s (DOE) Fernad Site near
Cincinnati, Ohio.

The hazard category of a DOE nuclear facility denotes the severity of potential accidents based
on harm to site workers or members of the public. The hazard category determines the level of detall
required for the accident analys's, as wdl as the types of controls that may be necessary to mitigete or
prevent the accidents. DOE nuclear facilities are classified as Hazard Category-1 (HC-1), HC-2, HC-
3, and below HC-3, with HC-1 being the most severe and below HC-3 being the least severe.
Regardless of what hazard category is determined for afacility, the contractor is required to develop
controls providing adequate protection for workers and members of the public. In generd, fewer
controls are required for alower hazard category facility.

To respond to Ms. Blakdy’ s requests, the Board reviewed hazard categorization and safety
anaysis documentation prepared by and for the primary ste contractor, Fluor Fernald Corporation
(Fluor), dong with safety review documentation prepared by DOE’ s Ohio Fidd Office and Fernald
Environmenta Management Project office. A report on the results of the Board' sreview is provided in
the enclosure to this letter. These results are summarized below.

In response to Ms. Blakely' sfirst request, the Board agrees with the determination of Fuor and
DOE that projects at Fernald that have been reassessed and assigned a below HC-3 status within the
last 5 years have been properly reclassified. Most Fernald projects have been reclassified to below
HC-3 asthe result of the remova of nuclear materids from the facilities. DOE has reviewed and
approved the contractor’ s safety andyd's, controls, and facility hazard categorization, and the Board
agrees with DOE’ s determination.

In response to Ms. Blakely’ s second request, the Board agrees with the determination of Fluor
and DOE that the WPRAP is properly classified asbelow HC-3. This conclusion is based on data
regarding the materias in the waste pits and on the hazard and accident anadyses that have been
performed for activities involved in the waste pit project. DOE has reviewed and gpproved the
contractor’s safety analysis, controls, and hazard categorization for the WPRAP, and the Board agrees
with DOE’ s determination.
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Although the Board agrees with the current hazard categorization of the nuclear projects at
Ferndd, the Board is aware of recent safety issues that have arisen at the Site, and understands
concerns regarding the safety of site workers and the public. For example, a Price-Anderson Act
Notice of Violation was issued in January 2002 for unplanned and unmonitored radiation exposures at
WPRAP between December 1999 and August 2000. A “near-miss’ occurred et WPRAP on April
25, 2002, when aworker was injured by being pinned between arallcar and ametd platform in the
Rail Loadout Building. The Board is aso aware of five separate incidents on other projects between
February and August of this year in which workers were exposed to nitrogen dioxide fumes.

For each of these safety issues, the Board's staff held discussions with the site and reviewed the
associated incident reports and corrective actions. These events occurred because the potential
hazards associated with the specific work activities had not been thoroughly analyzed; consequently,
adeguate controls to protect the workers had not been developed and implemented. These
occurrences demondrate that, regardiess of the hazard category of afacility, athorough analysis of the
potential hazards associated with each work activity must be performed, and adequate controls must be
identified and implemented to provide protection for workers and the public.

All former production-related facilities a Fernald are planned to be demolished by 2006 as
part of the Ste closure plan. The Board will continue to perform oversight of the hedlth and safety
aspects of the remova and cleanup of nuclear materials a Ferndd until thiswork has been completed.
Asakey dement of its ongoing oversight at Fernad, the Board closely reviews the contractors safety
programs, self-assessment programs, and resolution of safety issues. Coupled with this effort, the
Board continues to emphasize the need for DOE to be actively involved in the safety oversight of the
contractors at the Site.

Please contact meif you would like additiona information, or if | can be of further assstancein
this maiter.

Sincerdly,

John T. Conway
Charman

Enclosure



Enclosure

Information to Addressthe September 17, 2002, Inquiry
from Congressman Rob Portman

The Defense Nuclear Facilities Safety Board (Board) is an independent federa agency
established by Congressin 1988. One of the Board' s functions under the Atomic Energy Act isto
provide safety oversight of defense nuclear facilities operated by the U.S. Department of Energy
(DOE). The Board's responsibilitiesinclude oversight of activities to clean up and remove nuclear
materiads from facilities that are undergoing closure, such as the Fernald site near Cincinnati, Ohio.

Background

TheBoard s Oversight at Fernald. The Board has atechnica staff of engineers and
scientists who obtain information and perform reviews of activities a facilities under the Board's
jurisdiction, including Ferndd. The Board's gaff obtains information on activities at Fernald from
severd sources, including weekly contact with the DOE dte office. The staff dso reviews dally
occurrence reports and weekly activity reports sent to DOE-Headquarters by Fernald. In addition, the
daff obtains and reviews numerous other site documents and reports, including work procedures,
safety documentation, contractor and DOE assessment reports, and accident investigation reports. The
saff dso reviews reports on Ferndd issued by other organizations, such asthe Generd Accounting
Office.

The Board' s saff performs oversight reviews of the safety aspects of activities conducted at the
Fernald Site, including work on the seven mgjor Ste closure projects. Deectivation and
Decommissioning, Waste Pits Remedia Action Project (WPRAP), Waste Management, Soils and
Disposd Facility, Aquifer Restoration, Silos, and Maintenance and Infrastructure Support.
Appropriate management and technica personnd from DOE and the Site contractors are involved in
these reviews. When issues are identified by the Board' s staff, the Board communicates the
information to DOE-Headquarters and the Ohio Fidd Office by letter, typicaly accompanied by a staff
report. Less sgnificant findings are communicated ordly to DOE and contractor management &t the
dgte. DOE and contractor management often take actions on their own to address issues identified by
the Board' s staff without the forma exchange of correspondence. A summary of the results of magor
reviews performed a Fernad isincluded in the Board' s Annual Report.

Hazard Categorization of DOE Facilities. The hazard category of a DOE nuclear facility
denotes the severity of potentia accidents based on harm to site workers or members of the public.
The hazard categories at DOE nuclear facilities are Hazard Category-1 (HC-1),

HC-2, HC-3, and bdlow HC-3. HC-1 represents afacility in which potentid accidents could have
ggnificant off-gte consequences for members of the public. HC-2 denotes the potentid for sgnificant
consequences to on-gte workers, and HC-3 denotes the potentia for only localized consequences to
on-steworkers. Below HC-3, dso known as Radiological (RAD), denotes the potentia for on-dite
workers to receive RAD and chemica exposures less than those for

HC-3 but in excess of other regulatory limits. The hazard category of afacility may be changed if



materids are removed or if there is a change in the activities performed.

A preliminary hazard category is determined based on comparing the amounts of various
radioactive materids and hazardous chemicals that could be released during an accident to certain limits
of exposure to site workers and/or members of the public. Minimum thresholds for HC-1 through HC-
3 radionuclides and hazardous chemicals are given in DOE Standard 1027 [1]. Minimum thresholds
for below HC-3 are given in DOE Environmenta Management Standard 5502-94 [2].

A fina hazard category is assgned after a hazard and accident analysis has been performed for
the facility or activity. Thefind hazard category may be lower than the preliminary hazard category.
The find hazard categorization and supporting andlysis are contained in the appropriate safety analyss
documents. DOE reviews these safety andlysis documents and issues a Safety Evauation Report,
which gpproves the contractor’s safety anadlysis and hazard category for each facility. Regardless of
what hazard category is determined for afacility, athorough andysis of the potential hazards associated
with each work activity must be performed, and adequate controls must be identified and implemented
to provide protection for workers and the public. In generd, fewer controls are required for alower
hazard category facility.

| ssues | dentified in Constituent’s L etter

A congtituent of Congressman Rob Portman, Ms. Elaine M. Blakely, requested that the Board
address two issues. The first was whether projects at the Fernald site that have been reassessed and
assgned abdow HC-3 status within the last 5 years were properly reclassified. The second issue was
whether data used to assign the WPRAP a below HC-3 categorization were manipulated to support a
preconceived conclusion.

To respond to Ms. Blakely’ s requests, the Board reviewed hazard and safety analysis
documentation prepared by and for the primary site contractor, FHuor Fernald Corporation (Fluor), as
well as safety review documentation prepared by DOE’ s Ohio Fidd Office and Fernald Environmentd
Management Project office. The documents reviewed are listed a the end of thisenclosure. The
Board aso obtained information during telephone discussions with contractor and DOE personnd a
the ste.

The documents reviewed were officidly issued (gpproved) versons. The Board did not
attempt to review or reconstruct the process used by the contractor or DOE to arrive at the information
presented in officid issued documents. The Board dso did not evauate copies of any draft documents,
datafiles, adminigrative records, or other information that may have been collected by the contractor
or DOE. The results of the Board' s evaluation are summarized below.

Responseto Constituent’sIssue No. 1. Thefirst issue was whether projects reassessed
and assigned a below HC-3 status within the last 5 years were properly reclassfied.



The find hazard categorization of dl nuclear facilities at Fernad was firgt reported in Huor's
Implementation Plan for Safety Analysis Reports and Technical Safety Requirements at the
Fernald Environmental Management Project (PL-3049) [3], which wasissued in 1996. There
were no HC-1 facilities. The mgor uranium processing plant buildings and the Filot Plant were HC-2,
and some materiad storage locations and Silos 1, 2, and 3 were HC-3. Table 1 showsthe origina
hazard categories reported in PL-3049. Other buildings and on-site areas with radioactive or
hazardous chemicals were classified as below HC-3.

Beginning in 1996, fina cleanup plans for the Site were gpproved; the removal of radioactive
materias, the demolition of buildings, and the environmental cleanup and retoration of the Ste then
began. As radioactive materials and hazardous chemicas were removed from buildings and aress, the
hazard categories of the facilities or activitiesinvolved were reduced. PL-3049 has been updated
periodicaly to document the changing safety basis and hazard categories of Ste facilities and activities.
The latest version of PL-3049 [4], issued in December 2001, shows that the hazard categories of many
facilities have been reduced.

Table 1 presents a comparison of the facility hazard categoriesin 1996 and those in 2001, and
summarizes the reasons for the changes in hazard categories. Most projects have been reclassfied to
below HC-3 asthe result of the remova of nuclear materids from the facilities. Severd facilities have
been demolished. All former production-related facilities are planned to be demolished by 2006 as
part of the dte closure plan. The Board' s staff reviewed the safety basis documentation referenced in
the table, as well as DOE's Safety Evaluation Reports. Based on the information presented in these
documents, the Board agrees with the determination of Fluor and DOE that projects that have been
reassessed and assigned a below HC-3 status within the last 5 years were properly reclassified.

With regard to new fadilities, the Ste isin the process of designing and congtructing the facilities
needed to remove, process, and ship off site the waste materias stored in Silos 1, 2, and 3. The Board
is reviewing the hazard and accident analyses and hazard categorization of these facilities and activities
asthey become available. The Board will continue to perform oversight of the hedth and safety
agpects of work involving the remova and cleanup of nuclear materids, including the Silos project, until
thiswork at Fernald has been completed.



Table 1. Comparison of Hazard Facility Categorization, Fernald Site

HAZARD RECLASSI FICATION
FACILITY CATEGORY! |INFORMATION OTHER COMMENTS
Fissle Materid HC-2/HC-2 Only enriched restricted materials are Operations include storage, handling, and
Handling HC-2 based on [5]. limited processing of enriched restricted
materials.
Plant 1 HC-2/RAD? Downgraded 06/08/00 based on Storage of uranium, thorium, and other toxic
anaysisin 2500-RP-0042. materials; real-time radiography;
repackaging of nuclear materials, and
hazardous waste management unit
remediation
Plant 2/3 HC-2/RAD Downgraded 07/23/99 based on Undergoing demolition.
removal of holdup materials.
Plant 4 HC-2/RAD Downgraded 06/08/00. Pads 74E and | Buildings 4A, 4B, and 7A demolished.
74F downgraded based on removal of
inventory.
Plant 5 HC-2/RAD Downgraded 07/23/99 based on Demolished.
removal of holdup materials.
Plant 6 HC-2/RAD Downgraded 07/23/99 based on Demolished.
removal of holdup materials.
Plant 8 HC-2/RAD Downgraded 07/23/99 based on Undergoing demolition.
removal of inventory.
Pilot Plant HC-2/RAD Downgraded 07/23/99 based on Deactivated, awaiting demoalition.
removal of holdup materials.
Quonset Huts HC-3/RAD Downgraded 10/19/01 based on Demolished.
removal of inventory.
Thorium HC-3/RAD Downgraded 10/19/01 based on Buildings 64 and 65 demolished; pads 74L
Warehouses analysisin SA-2000-1027 [6] and SA-  |and 74M used for materia storage.
2000-1028 [7].
Finished HC-2/RAD Downgraded 10/31/00 based on Building 77 deactivated, awaiting
Products removal of inventory. demolition.
Warehouse
Silos 1 and 2 HC-3/HC-3 Retrieval, treatment, and shipment of Silos 1 and 2 and waste treatment facilities
silo materials are expected to be to be demolished.
approved by the Department of
Energy (DOE) as RAD activities.
Silo 3 HC-3/HC-3 Retrieval, packaging, and shipment of Silo 3 and waste packaging facilities to be
silo materials are expected to be demolished.
approved by DOE as RAD activities.

Yoriginal/current hazard category (HC). Original HC reported in reference [3]; current reported in

reference [4].

2RAD =radiologicd.




Response to Constituent’s I ssue No. 2. The second issue was whether data used to assign
the WPRAP a below HC-3 classification were manipulated to support a preconceived conclusion.

Between 1952 and 1986, large quantities of liquid and solid waste from the various chemica
and metal processing activities at Fernald were disposed of in Six in-ground waste pits, a burn pit, and a
clear well. The purpose of the WPRAP isto remediate the Six waste pits, the burn pit, and the clear
well. The WPRAP activities include waste pit excavation, materia handling, dryer operation, railcar
loading, and shipping gpproximately 1 million tons of contaminated soil off Ste.

Material Characterization Data—Materid characterization datafor the waste pits are
summarized in a Huor report, Technical Basis for Waste Pit Constituents of Concern [8]. That
report states that the radioisotopes and chemical congtituents of concern in the waste pits were
determined from a combination of information sources, including Remedia Investigation/
Feasibility Study (RI/FS) sampling data, other sampling data from a Characterization Investigation
Study, and process knowledge based on operator interviews and Ste materia inventory records.

The review of materid characterization dataled Fluor to the conclusion that the wastesin
Waste Pits 3 and 5, the burn pit, and the clear well may be considered to be homogeneous, because
the wastes were delivered as durried solids and pumped into the pits. Waste Pits 1, 2, 4, and 6 are
likely to contain Stratified layers of wastes, because the pits were filled with a combination of durried
solids and solid residues dumped into the pits by trucks. The waste materid in the pits varies, but
consgts primarily of resdua process wastes containing uranium isotopes and their decay products.
| sotopes and decay products of thorium are aso present, but in much smdler quantities. Additiond
reported isotopes include smdl quantities of plutonium, cesum, ruthenium, strontium, and technetium
from recycled enriched uranium materia that was processed at the Site.

Basad on the estimated quantities of the various resdue materids and the inhadation doses that
could result from the airborne dispersion of each of the materids, black oxide (U;Og) was selected as
the source term for use in the accident analysis and dose cdculations. Although there are severd
different materids in the pits, using black oxide for disperson and dose calculations resultsin the wordt-
case conseguences. As an additiona measure of conservatism, the specific activity (curies per gram) of
the uranium in the black oxide was taken to be at the economic discard limit, which is approximately a
factor of 5 greater than the specific activity determined from the RI/FS sample data

Although they represent only asmall contribution, the isotopes from recycled uranium materia
were added to the black oxide source term for Waste Pits 3 and 5, the burn pit, and the clear well
because the materidsin these pits are assumed to be homogeneoudy mixed. The recycle isotopes
were not added to the source term for Waste Fits 1, 2, 4, and 6 because pure black oxide from a
dratified layer in these heterogeneous waste pits represents the worst physica case (i.e., the reactor
recycle isotopes are mixed with materias that, in combination, pose less risk than pure black oxide).

In addition to the radioisotopes, hazardous chemicals of concern were identified for each of the
wadte pits. Based on the information presented in the FHuor technica basisreport [8], the materids
selected for the source terms gppear to bound the worst-case radiologica and chemica materias that
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could be involved in an accident.

WPRAP Hazard Categorization—The Documented Safety Andysis for the WPRAP isthe
Remedial Action Health and Safety Plan (RAHASP), Revision 3, dated April 18, 2002 [9]. The
RAHASP includes safety basis information from various Auditable Safety Records (ASRs) and other
safety documents that define the safety envelope for WPRAP activities. The ASRs document the
hazard analyss, accident analysi's, and safety controls for aparticular activity. ASR SA 99-1008,
Waste Pits Remedial Action Project Auditable Safety Record, Revision 1, dated July 20, 1999 [10],
identifies the hazard category of the WPRARP activities, except for Waste Pit 4, as below HC-3 (RAD).

Based on materid records, the reative quantities of nontypica waste (NTW) in Waste Pit 4
and the burn pit were expected to be greater than those in the other pits. Fluor prepared an integrated
hazard analysis report [11] in February 2001 to identify and evauate potential hazards that might be
encountered during the excavation, handling, storage, processing, and disposa of materias expected to
be found in Waste Fit 4 and the burn pit, including NTW materids. NTW iswaste that does not meet
the Permitted Commercia Disposd Facility Waste Acceptance Criteriafor WPRAP shipments.
Examples of NTW include pyrophoric materials, compressed gas cylinders, transformers and other
wadte contaminated with polychlorinated biphenyls (PCBs), and asbestos materids. The integrated
hazard analysis report [ 11] concludes that remedid activities for Waste Pit 4 and the burn pit are RAD
and are bounded by the WPRAP ASR [10], but identifies additional controlsfor NTW that are
documented in a procedure, Managing Non-Typical Waste [12].

Accident Analysis—The WPRAP hazard category calculations [13] identify the worst-case or
bounding accident as a collison of two fully loaded (40 cubic yard) dump trucks. After the collison,
the two trucks are assumed to fal over and spill their contents (435,000 pounds of pure black oxide)
and 400 gdlons of fud, which ignites and burnsfor 1 hour. The releases caculated for this accident
include the black oxide being thrown from the bed of each truck, plus the black oxide released during
thefire. Thisisconsdered to be the bounding accident for all WPRAP activities and materids. As
previoudy mentioned, the assumption that dl of the materid is black oxide is conservative because the
pits dso contain other materids with lower inhdation doses than black oxide. In addition, the specific
activity (curies per gram) of the uranium in the black oxide is conservatively assumed to be
gpproximately afactor of 5 greater than the activity based on RI/FS sample data.

The cdculated doses for the accident involving the collison of two trucks are 5.39 rem at 30
meters and 0.419 rem at 100 meters. The threshold limits established in [1] for HC-2 and HC-3
fecilitiesare 1 rem at 100 meters and 10 rem at 30 meters, respectively. The caculated doses are
below the threshold vaues for HC-3, but the dose at 30 meters meets the threshold for categorization
asaRAD facility. DOE approved this categorization.

The Board found that the accident analysisis based on severd assumptions that affect the fina
dose cdculations. For example, assumptions are made with regard to the moisture content of the
materid, the Sze of the spill, the thickness of the pile of materid spilled on the road, the thickness of the



layer of fud underneath the materia, and the heat flux that dries the material and contributes to airborne
disperson. The Board aso notes that the computer code used in the analysis employs an “ared pool”
as the source for caculating the plume dispersion, whereas most computer codes for radiologica dose
use a“point source” for thiscalculation. In generd, a pool source resultsin lower plume concentrations
than a point source.

Basad on the potentid uncertainties associated with the assumptions used in the andyss and the
computer mode employed to perform the calculations, the Board believes that the calculated results
could be low by afactor of 2 or more. However, as mentioned earlier, the specific activity (curies per
gram) of the uranium in the black oxide was conservatively assumed to be approximately afactor of 5
greater than the specific activity determined from RI/FS sample data. The Board considersthis
additional measure of conservatism to compensate for uncertainties in the accident andysis. Theresults
of the dose caculation therefore gppear to bound the potentia consequences of this accident. Since
this same conservative black oxide source term is used in calculations for other WPRAP accidents, the
results of the dose calculations for the other accidents would aso be expected to bound the potentia
consequences of those accidents.

In addition to the conservatism in the source term, the contractor has identified a control to
prevent an accident of this magnitude. The andys's dates that a speed limit of 10 mph is enforced to
ensure that such an event will not occur. 1t would be difficult for trucks traveling a 10 mph to collide,
overturn, and spill their loads. The control to limit the speed of trucksin the WPRAP area appears to
be adequate to prevent an accident of the analyzed magnitude.

Conclusion—In response to the issue raised by Ms. Blakely, the Board agrees with the
determination of Fluor and DOE that the WPRAP is properly classified asabelow HC-3 project. The
Board found no evidence that data used to assgn the WPRAP this classification were improperly
manipulated to support a preconceived conclusion that improperly reduced the hazard category of the
project. Thisconclusionisbased on information in the Fluor technica basis report [8] and on the
hazard and accident anadys's evauations that have been performed for the WPRAP activities[11, 13].
Although there are potentid uncertainties in the assumptions and ca culations performed for the limiting
accident (atwo-truck collision), the resulting consequence ca cul ations gppear to be conservative, and
the identified controls will further mitigate the consegquences of such an accident.
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