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ACRONYMS AND ABBREVIATIONS
ACGH American Conference of Governmental Industrial Hygienists
AEDO, Assistant Emergency Duty Officer
AIHA American Industrial Hygiene Association
ALARA As Low As Reasonably Achievable
ALl Annual Limit on Intake
ANSI American National Standards Institute
ARF Airborne Respirable Fraction
BDN Biodenitrification (facility)
BEBA Beyond Evaluation Basis Accident
CAM Continuous Air Monitor
CEDE Committed Effective Dose Equivalent
CEGL Continuous Exposure Guideline Limits
CEOSHP Comprehensive Environmental Occupational Safety and Health Program
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations
DAC Derived Air Concentration
DBA Design Basis Accident
DCF Dose Conversion Factor
D&D Decontamination and Decommissioning
d/m/g disintegrations per minute per gram
DNFSB Defense Nuclear Facility Safety Board
DOE Department of Energy
DOE-HQ DOE Headquarters
DOE-FN DOE Fernald Field Office
EBA Evaluation Basis Accident
EDO Emergency Duty Officer
EEGL Emergency Exposure Guideline Limits
EG Evaluation Guidelines
EMS Emergency Message System
EOC Emergency Operations Center
EPA Environmental Protection Agency
ERPG Emergency Response Preparedness Guidelines
ERT Emergency Response Team
ES&H Environmental Safety & Health
FEMA Federal Emergency Management Agency
FEMP Fernald Environmental Management Project
FN) Fernald Field Office
HARM Hazardous Atmospheric Release Model
HEPA high-efficiency particulate air (filter)
HVSW High Velocity Straight Wind
1&C Instrumentation and Control
ICR Incremental Cancer Risk
ICRP International Commission on Radiological Protection
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IDLH Immediately Dangerous to Life and Health

IH Industrial Hygiene

ISP In-service Surveillance Program

ISRC Independent Safety Review Committee

JPM ‘Job Performance Measurements

JSA Job Safety Analysis

LCO limiting conditions for operation

LCS limited control setting

LEL Lower Explosive Limit

LOC Level of Concern

MMICS Maintenance Management Information Control Systems

MSDS Material Safety Data Sheets

MDU Magnesium Diuranate

MTU metric tons of uranium

NAS National Academy of Sciences

NCRP National Council on Radiation Protection

NFPA National Fire Protection Association

NFS Nuclear Fuel Service

NIOSH National Institute of Occupational Health and Safety

NLO National Lead of Ohio

NPDES National Pollutant Discharge Elimination System

NPH Natural Phenomena Hazard

NTS Nevada Test Site

OAC Ohio Administrative Code

OK - within specification liquor product

ORR Operational Readiness Review

OSHA Occupational Safety and Health Administration

OSR Operational Safety Requirement :

PAG Protective Action Guideline

PEL Permissible Exposure Limits

PEL-C Permissible Exposure Limits Ceiling

PFD Process Flow Diagram

pH powers of Hydrolysis

PHA Preliminary Hazard Assessment

P&ID Piping and Instrumentation Diagram

ppb parts per billion

PPE Personnel Protective Equipment

ppm parts per million

QA Quality Assurance

QAPjP Quality Assurance Project Plan

QC Quality Control

RAC Risk Acceptance Curve

RC Radiological Control

RCRA Resource Conservation and Recovery Act

RPR Radiological Performance Requirement

RSO Remediation Support Operations
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Radiation Work Permit

RWP
SAR Safety Analysis Report
SARA Superfund Amendment and Reauthorization Act
SCSSC. Safety Class System Structure or Component
SIH Standard Industrial Hazard
SL Safety Limit
SME Subject Matter Expert
S/RID Standards/Requirements Identification Document
SSSSC Safety Significant System Structure or Component
STD Standard (DOE)
STEL Short Term Exposure Limit
SWRB Storm Water Retention Basin
TARE weight of container and packaged material
TCLP Toxicity Characteristic Leaching Procedure
TLD Thermoluminescent Dosimeter
TLV Threshold Limit Value
TSR Technical Safety Requirement
TWA Time-Weighted Average
UNH Uranium Nitrate Hexahyrdate
UPRSG UNH Procedure Review Standing Group
USDOT U.S. Department of Transportation
USQ Unreviewed Safety Question
UsQD Unreviewed Safety Question Determination
WCC Work Coordination Center
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EXECUTIVE SUMMARY

ES.1  Facility Background and Mission

This Safety Analysis Report (SAR) was prepared for the Uranyl Nitrate Hexahydrate (UNH)
Neutralization Project. The UNH Neutralization Project mission is to safely neutralize and dispose of
approximately 200,000 gallons of UNH solution currently in storage as waste at the Fernald
Environmental Management Project (FEMP). The UNH Neutralization Project Facilities include Plant
2/3 and Plant 8, specifically:

Plant 2/3, Building 2A, Digestion and Denitration
Plant 2/3, Building 3E, Hot Raffinate

Plant 2/3, C.D. Blend Tanks

Plant 2/3, O.K. Liquor Tanks

Plant 2/3, NFS Tanks -

Plant 8, Waste Water Treatment Facility

The Plant 2/3 facilities storing the UNH solutions have been shutdown since 1991 and will be
decontaminated and decommissioned (D&D). The UNH solution must be removed to facilitate the D&D
of these facilities. The Plant 8 Waste Water Treatment facility is an established operation that will
continue operation after completion of the UNH Neutralization Project. The UNH Neutralization
Project’s scope of work for which approval is being sought includes:

Removal of UNH Solutions from 18 Storage Tanks
Neutralization of the acid and precipitation of uranium
Filtration of resulting slurry

Disposition and transfer of filtrate

Drumming and staging of filtered solids

Maintenance of Processing System

The short project duration and current D&D mission were considered when preparing the SAR,
determining the level of analysis, and applying the graded approach.

ES.2  Overview of the Facility

The Fernald Environmental Management Project (FEMP) is located in rural southwestern Ohio near the
unincorporated village of Fernald. The uranium processing facility was designed and constructed in the
early 1950s. In 1991, the DOE announced that the facility would be shutdown, decontaminated, and
decommissioned. The site has 18 tanks which contain UNH solutions that were left in storage tanks as
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a result of the shutdown. Tank D1-7 is not included as a UNH solution storage tank, as discussed in
Section ES.2.1.

The stored UNH solutions are located in five areas within the Plant 2/3 Refinery boundaries. A new
dedicated pipeline has been installed from the individual UNH Storage Tanks to Building 2A Digestion
Tanks F1-25 and F1-26 where the UNH solution dilution, neutralization, and precipitation will occur.
A new transfer line from these processing tanks to the Plant 8 East and West EIMCO filters feed tanks
has been installed to transfer the high nitrate slurry (magnesium diuranate, water, magnesium oxide) for
filtration.

ES.2.1 General Processing Plan

The UNH solutions will be transferred from their storage tanks to either Tank F1-25 or F1-26 in Building
2A and diluted with water to reduce uranium and acid concentration controlling heat of neutralization and
the generation of NO,. The diluted solution will be neutralized with magnesium oxide slurry to
precipitate the metals as their respective hydroxides. The neutralized solutions will then be transferred
to Building 8 and the precipitated metals will then be removed from the neutralized solution via filtration.
The filtered solids will be drummed and staged on-site pending disposal at the Nevada Test Site (NTS).
The resulting water will be recycled to Building 2A for use as tank and equipment rinse water, dilution
water for the next batch, or processed through Biodenitrification Facility (BDN) into an effluent suitable
for release under existing site NPDES permit. Reference Appendix A for the Process Flow Diagram

(PFD).

Tank D1-7, located in the Digestion area of Building 2A will not be processed under the UNH
Neutralization Project. Laboratory analysis indicated that the contents require treatment by another
process because it is a water/organic mixture and not UNH. Process requirements have been
implemented that maintain Tank D1-7 in a safe configuration until processing. The Process Requirements
identify the requirements to isolate Tank D1-7 inlets and discharges. The isolation will ensure that no
reagents or energy sources will enter Tank D1-7 and the contents of D1-7 will not be transferred.
Isolation is accomplished by the installation of blanks, blind flanges, and lock and tags as described in
the Process Requirements. The FEMP report, Safety of Uranyl Nitrate Hexahydrate (UNH) Solutions
with Respect to "Red Oil” Formation and Consequent Events (Ref. 1), provides the analysis and basis for
the controls implemented by the Process Requirements. The Process Requirements for Tank D1-7 were
reviewed by the Independent Safety Review Committee (ISRC). The UNH Neutralization Project
Manager shall ensure that the Process Requirements are not violated by UNH Neutralization activities.

ES.2.2 UNH Neutralization Background

Neutralization of uranyl nitrate solutions and precipitation of the uranium from the solution was
previously accomplished using magnesium hydroxide. This procedure is well established, and has been
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used intermittently in Plant 2/3. Previous testing indicated that all the metals of concern, uranium,
chromium, and barium, will precipitate from solution and can be removed by filtration. That testing also
showed that the resulting filter cake is not a hazardous waste per the Toxicity Characteristic Leaching
Procedure (TCLP) test specified by the EPA, and that the filtrate is suitable for processing through the
existing biodenitrification process and subsequent discharge.

In 1992, approximately 20,000 gallons of UNH solution were processed as described in plant test, PTA-
90-2/3-003-0. During that plant test, UNH solution from three storage tanks was blended together to
reduce the overall isotopic concentration of U-235 in the resulting blend below 1.00% and improve the
homogeneity and filterability of the solution. The blended solution was then diluted with process water
to reduce the uranium concentration below 50 grams U per liter. The dilute solution was then heated to
between 110 and 130 degrees F, and neutralized with magnesium hydroxide. Upon neutralization,
uranium, barium, and chromium precipitated from the solution. The precipitated solids were filtered
from the solution and drummed, and the filtrate quarantined pending laboratory analysis. Subsequent
laboratory analysis demonstrated that the filter cake passed the TCLP, and the filtrate contained no
contaminants at concentrations which would prevent its processing in the plant biodenitrification unit.

Upon completion of the plant test, operations were suspended pending conversion of the plant test
procedure into formal operating procedures to complete processing of the UNH Solutions. Shortly after
processing resumed, a spill of approximately 30 gallons of dilute UNH solution occurred which resulted
in DOE placing a hold on any further processing of UNH solutions. The resulting Type B investigation
~ (Ref. Type B Investigation) requiréd further study and assurances of system integrity and control before
processing could restart.

ES.2.3 Previous Spill Summary

The UNH spill resulted from an accidental transfer of diluted UNH to Plant 8 prior to neutralization.
The former UNH process used a Plant 2/3 sump water collection tank to dilute and heat the UNH. While
the UNH process was on standby, a back shift operator from the waste water filtering operation, not
informed that the UNH process had resumed, transferred the dilute UNH to Plant 8. Additional areas
of concern were that the tank placard indicated that the tank contained sump water and the discharge
- valve on the tank was not locked and tagged as required by the project for process control.

After the material was transferred, a waste water filter operator noticed an odor at the filter basin and
that the filtrate was a lime green. A field sample was taken of the filtrate and was found to have a very
low pH. The supervisor then realized that UNH had been transferred to Plant 8. The supervisor
contacted the UNH process manager, who instructed the supervisor to neutralize the UNH in the waste
water tanks. ‘

The following morning the decision was made to return the unneutralized UNH that had passed through

FERMCO\ES&H\SA: . ,
G:\NSS\UNFSARR1\UNRI.ES ES-3 February 1995



FEMP-2385
FSAR, Rev. 1

the filter back to the dilution tank in Plant 2/3. The line used to transfer this material back to the tank
was the same line used to transfer the many Plant 2/3 floor sumps to the waste water hold tank. To avoid
mixing of the liquid, all floor sumps were turned off leaving the chéck valves on the floor sump as a
boundary to the transfer.

After the transfer was initiated several check valves failed allowirig the liquid to enter several floor
sumps. One floor sump overflowed outside the secondary containment (floor) in the Denitration Area
of Plant 2/3. An estimated 30 gallons exited the plant to the ground outside the main Plant 2/3 building."

ES.24 Type B Investigation Findings and Recommendations

The Type B Investigation team determined that the event was caused by a lack of process control on the
part of the UNH Neutralization Plant Test and made recommendations that have been implemented as
indicated in the SAR (see Sections 2 & 3 of the SAR).

ES.3 Facility Hazard Classification

The UNH Neutralization Project has been determined to be a Hazard Category 3 activity, based on the
verified inventory of radiological materials, in accordance with DOE-STD-1027-92. See Appendix E for
the hazard classification. There is no potential for criticality.

ES.4 Safety Analysis Overview

The UNH Neutralization Project is a chemical process where an acidic solution of varying strengths is
neutralized by a basic solution producing a filterable slurry. Because the operation is a chemical process,
the safety analysis utilized process safety management principles.

The primary hazards are the: 1) spilling UNH which is mitigated by process control features and transfer
system upgrades, and 2) Tank D1-7 fire hazard (see subsection ES.2.1). which is mitigated by its
isolation from the UNH project and Process Requirements. The project organization and interfaces with
suppdrt organizations is described in Section 17.

Hazards and release mechanisms associated with the UNH Neutralization Project were initially identified
in a Preliminary Hazard Analysis (PHA). Subsequent analyses, including a What-If/Checklist Analysis
and a Hazard and Operability Analysis (HAZOP), were performed to supplement the PHA. Additional
hazard analyses were performed to identify the OSHA-regulated industrial safety issues. The "OSHA
- Assessment for the UNH Project: Plant 8, 2/3, and Hot Raffinate," summarizes the OSHA Occupational,
Industrial Hygiene, and Fire Safety hazards/compliance issues. The final hazard analysis is included in
Appendix C and represents the summary of all hazard analyses performed for the UNH Project. The
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results of the Hazard Analysis demonstrate that all hazards are acceptable.

The hazards identified were primarily related to worker safety. These hazards include the potential for
contact with a strong acid, exposure to NO,, radiation exposure, and common industrial hazards.
Controls are in place to prevent or mitigate the hazards to the worker. The primary hazard to the
environment is a spill. This hazard is mitigated by the secondary containment, new transfer equipment,
and collection of run-off at the Storm Water Retention Basin. There were no hazards identified affecting
the off-site population. '

Though no quantitative accident analysis is required for the UNH Project, a set of bounding accidents
was modeled assuming the most conservative meteorology. These accidents modeled included natural
phenomena events, explosion, fire, and spills. As determined qualitatively in hazard analysis, none of
the other accidents quantitatively exceeded on-site or off-site evaluation guidelines. Reference Appendix
E for the consequence calculations and detailed results.

ES.5S Organizations

The Fernald Environmental Restoration Management Company is the prime contractor responsible for
the facility design, construction, maintenance, and operation. The Ralph M. Parsons Company prepared
the final design and maintenance, operations, and safety analysis support. Wise Construction Company
provided construction support. Safety Management, Inc., provided safety analysis support by conducting
the HAZOP and What-if analyses.

ES.6  Safety Analysis Conclusions

The safety basis is adequate and appropriate because there are no significant hazards to the environment,
on-site, or off-site populations. The hazards are primarily related to worker safety. These hazards are
controlled by established industry standards and other regulations. A TSR has been prepared containing
the administrative controls important to safe operation and worker protection.

ES.7  SAR Organization

The SAR contents and organization follow draft versions of DOE-STD-3009-94, Preparation Guide for
U. S. Department of Energy Non Reactor Nuclear Facility Safety Analysis Reports. DOE-STD-3009-94
was finalized during the review of this SAR and it was not feasible to rewrite the SAR to follow the final
format and content guidance of DOE-STD-3009-94. Sections are organized as recommended in 3009-94
with ohly minor differences in the content of each section. Table 1, UNH Neutralization Project SAR
Organization, indicates where 5480.23 requirements will be addressed in the SAR.
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TABLE 1: UNH Neutralization Project SAR Organization

|| Topic SAR Chapter | 5480.23 Topic

|| Executive Summary unnumbered 8.b.(3)(a)

|| Site Characteristics 1 8.5.3)(c)

|| Facility Description 2 8.b.(3)(d)

| Hazard and Accident Analysis 3 8.b.(3)(e), (k)
Safety Structures, Systems, & Components 4 8.b.(3)[d)
Derivation of Technical Safety Requirements 5 8.5.3)(p)
Prevention of Inadvertent_ Criticality 6 8.b.(3)()
Radiation Protection 7 8.5.(3)(1),(k)
Hazardous Materials Protection 8 - 8.b.3)(G), k)
Radioactive and Hazardous Waste Management 9 8.b.(3)(g),(k) 4
Initial Testing, In-service Surveillance, and Maintenance 10 8.b.(3)(0)
Operational Safety 11 8.5.G3)(@
Procedures and Training 12 8.b.(3)(m)
Human Factors 13 8.b.(3)(n)
Quality Assurance 14 8.b.(3)()
Emergency Preparedness 15 8.b.(3)(s)
Provisions for D&D 16 8.b.3)(®) “
Management, Organization, and Institutional Safety 17 8.5.3)() ||
“Note: Topics (b), (), and (u) are incorporated into all applicable chapters
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SECTION 1
SITE CHARACTERISTICS

1.1 Introduction

This section provides a description of the FEMP site characteristics relevant to the UNH Neutralization
Project. The UNH Neutralization Project has been determined to be a Hazard Category 3 activity, based
on the verified inventory of radiological materials, in accordance with DOE-STD-1027-92. Following
the graded approach recommended in DOE-STD-3009-94, the site characteristics information is limited
to locating the site, facilities utilized, and boundaries. A limited discussion of the geography,
demography, meteorology, hydrology, and geology are included to support the accident analysis
assumptions and scenario development in Section 3 and Appendix E of this SAR.

1.2 Requirements

The UNH Neutralization Project utilizes existing facilities constructed from 1953 to the present. . Criteria
for facility siting and natural phenomena protection are undetermined. The facilities utilized for the UNH

Neutralization Project were evaluated in, Safe Configuration Assessment of the UNH Tank System,

December, 1993 (Ref. 1). The report determined that there was no immediate structural danger and that

secondary containment provides adequate capacity. Modifications were made to the piping and

instrumentation of the tanks to facilitate safe transfer of materials. The modifications were in accordance

with DOE Order 6430.1A. Since the UNH Neutralization Project is removing the UNH in a safe,
expedient manner to eliminate the hazards associated with continued storage of UNH, no further criteria
were developed.

1.3 Site Description

The Fernald Environmental Management Project is located in rural southwestern Ohio near the
unincorporated village of Fernald in Hamilton County. The FEMP is located about 17 miles northwest
of downtown Cincinnati, Ohio.

Figure 1-1, General Site Map, identifies the major surrounding roads and site boundaries. The site is
generally bounded on the north by State Route 126, on the south by Willey Road, on the west by Paddy’s
Run Road, and on the east by Knollman’s Dairy Farm. State Route 128 runs along the southeast side
of the FEMP site. The former production area of the FEMP covers approximately 136 acres in the
central portion of the site. Surrounding the production area is a buffer consisting of leased grazing land,
reforested land, and unused areas. Paddy’s Run flows south-southeast along the western edge of the site.

" FERMCO\ES&H\SA:
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Figure 1-1 General Site Map
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Public access is controlled through the North and South access points. Reference Figure 1-2, Public
Exclusion Areas, for the Public Exclusion Areas and Access Control Points.

1.3.1 Geography

The center of the FEMP site is located at approximately 39 degrees, 18 minutes north latitude and 84
degrees, 41 minutes, 15 seconds west longitude. The FEMP site is situated on a relatively level plain,
about 580 feet above sea level. The land rises to 698 feet at the northern boundary and slopes downward
to 551 feet at Paddy’s Run, a small creek, on the western boundary.

1.3.2 Demography (Off-Site)

The FEMP is located in the eight-county Cincinnati-Hamilton (Ohio-Kentucky-Indiana) Consolidated
Metropolitan Statistical Area, which had a 1988 population of approximately 1.7 million. The
Consolidated Metropolitan Statistical Area consists of Hamilton, Butler, Clermont, and Warren Counties
in southwestern Ohio; Boone, Campbell, and Kenton Counties in northern Kentucky; and Dearborn
County in southeastern Indiana. The residential population within a 5-mile radius of the FEMP is
approximately 23,000. The population density within 5 miles is fairly uniform. Significant localized
centers of population within this S-mile radius of the FEMP are the towns of Ross (east by northeast),
Fernald (south), and New Baltimore (south by southeast). The regional population distribution is
dominated by the City of Cincinnati and its suburbs to the southeast of the FEMP, beginning about 5
miles away. The urban complex of Hamilton and Fairfield, about 10 to 20 miles to the northeast, and
the urban growth along U.S. Highways 27 and 127 greatly influence the population density; however,
the population density within 5 miles of the plant is half the state average and is much less than the
average of Hamilton and Butler Counties. Therefore, the immediate FEMP area can be characterized
as rural. The population growth within a 5-mile radius of the plant is projected to be negligible for the
duration of the project. :

1.3.3 Demography (On-Site)

FERMCO employs approximately 2,500 workers. Most of which access the site in both administrative
and radiologically controlled areas. No more than 300 employees are working, either outside or in near-
by buildings, within a 100 meter radius of a UNH Neutralization activity (UNH workers excluded). Out
of the 300 workers, the largest concentration of approximately 125 workers is in the Plant 1 area with
the remaining workers evenly distributed around the UNH Neutralization Project. All personnel on-site
are subject to site emergency procedures.

FERMCO\ES&H\SA:
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1.4 Environmental Description

A brief discussion of the meteorology, hydrology, geology are included to support the accident analysis
assumptions. The following subsections are summarized from the detailed FEMP site environmental
description in the FEMP Site-Wide Characterization Report (SWCR)(Ref. 2). The SWCR describes the
history and physical characteristics of the FEMP and surrounding areas and presents a summary of all
site data available as of December 1, 1991.

1.4.1 Meteofology

Meteorological conditions at the FEMP site aré typical of conditions throughout southwestern Ohio, but
wind direction may be influenced by local topography. The facility is situated in a valley oriented from
west-southwest to east-northeast, through which the Great Miami River flows to the west-southwest.
Gently rolling hills surround the site and larger hills form the boundaries of the aforementioned valley.

The Greater Cincinnati and Northern Kentucky International Airport and an on-site meteorology tower
collect meteorological data for the FEMP area. Meteorological data from the Greater Cincinnati and
Northern Kentucky International Airport, approximately 17 miles south of the FEMP site, are comparable
to data collected from the FEMP meteorological tower. Short-term and local variations in the data are
largely due to differences in local topography.

The Cincinnati, Ohio area, with a nominal elevation of 761 feet above sea level and an approximate
latitude of 39 degrees north, has a 99 percent low winter temperature of 8 degrees F and a 99 percent
high summer temperature of 94 degrees F (dry bulb). The area average annual wind speed is 7.1 mph,
and the normal precipitation is 39.91 inches. The average relative humidity at 7:00 a.m. is 80 percent
and at 1:00 p.m. is 57 percent. The average annual number of precipitation days is 132, the average
annual number of days below 32 degrees F is 99, and the average annual amount of snowfall is 19.0
inches. Stability Class G with a wind speed of 0.5 meters per second has been determined, based on
FEMP meteorological tower data, as the 95% meteorology conditions.

1.4.2  Hydrology

The site is located within the Great Miami River drainage basin. Stormwater from most of the FEMP
to the Great Miami River is primarily via Paddy’s Run, a small creek which begins north of the FEMP
and flows southward slightly east of the site’s western boundary. The intermittent stream begins to flow
to the underlying sand and the gravel aquifer south of the waste pit area. About 1.5 miles south of the
site, Paddy’s Run empties into the Great Miami River.

Paddy’s Run drains the FEMP to the Great Miami River. About 20 percent of the FEMP’s stormwater
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runoff is collected and treated prior to discharge to the Great Miami River.

The average flowrate of the Great Miami river at Paddy’s Run is 3,400 cubic feet per second. In 1991,
the monthly flow varied from 46,000 cubic feet per second in January to 330 cubic feet per second in
November.

14.3 Seismology

The FEMP facility is located in a seismically quiet region that has experienced ground motion principally
because of events in adjacent regions. Potential earthquake activity having direct effect on the Fernald
reservation has been identified to be a result of the seismic activity in three zones; Anna, Ohio; the New
Madrid Fault; and the Appalachian Zone. Throughout the nineteenth and twentieth centuries, no
damaging earthquakes have been recorded within 71 miles of the FEMP (Ref. 2).

144 Geology

The FEMP is located in the ancestral valley of the Great Miami River. This valley is about 2 miles wide
at the FEMP with the floor about 200 feet below the present topography. During the initial glaciation
of southwestern Ohio, the valley was filled with sand and gravel deposited by the meltwater of the
receding glaciers. Subsequent glacier advances deposited glacial till on the subsurface of sand and gravel.
Postglacial erosion by the Great Miami River and its tributaries removed significant portions of the glacial
. overburden and left terrace remnants which stand topographically higher than surrounding bottom lands.

The geology of the FEMP and its surrounding areas can be divided into three primary stratigraphic units:
the bedrock, the sands and gravels of the Great Miami Aquifer, and the unconsolidated glacial overburden
‘deposits. All of these geologic units occur within the FEMP boundaries to some degree.

1.5 Natural Phenomena Threats

The natural phenomena threats are from potential earthquakes, tornadoes, high winds and floods. Each
of these threats are described below. Natural phenomena accidents affecting the UNH Neutralization
Project do not have the potential for affecting off-site individuals, as defined in DOE-STD-1027-93 for
a Hazard Category 3 Facility. For each Natural Phenomena event the only preventive action that can be
taken is to remove the UNH from the storage tanks and place the UNH in a more safe configuration,
which is the intent of the UNH Neutralization Project. The natural phenomena discussion therefore
contains only the relevant information for the Hazard and Accident Analysis Section of this SAR.
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1.5.1 Earthquakes

Earthquakes above 0.13g, are beyond the Evaluation Criteria as defined in DOE-STD-1020-94. The
frequency of an earthquake in this acceleration range is 1.0E-3 events/year (Ref. 3).

1.5.2 High Wind

High winds above 70 miles per hour (mph) are beyond the Evaluation Criteria as defined in DOE-STD-
1020-94. The frequency of high wind exceeding this level 2.0E-2 events/year (Ref. 3). Note that DOE-
STD-1020-94 does not require an evaluation of tornados for HC-3 facilities.

1.5.3 Floods

100- and 500-Year Floodplain Determination Sitewide (Ref. S) states that some parts of the site are
located below the 100-year floodplain. The location of a facility above the floodplain does not imply that
the facility is not subject to flooding by deluge. A facility may be susceptible to flooding by the inability
~ of drainage to accommodate intense short-term rainfall. '

In the production area, local flooding in the form of pools in undeveloped areas is possible. Surface
water from the production area drains into the Stormwater Retention Basins (SWRBs) located in the south
- portion of OU-3. Natural drainage from the waste pit area is primarily directed and collected by the
Waste Pit Stormwater Management System.

1.6 External Man-Made Threats

External man-made threats include potential events such as aircraft or vehicle impact and
railway/transportation explosion. Additionally, other events such as those generated in the facilities near
UNH tanks in activities other than UNH neutralization may occur. These facility events include
explosions due to propane or expldsive welding gas leaks and forklift impacts. These events were
considered in the development of the Hazard Analysis in Appendix C.

1.7 Nearby Facilities

The facilities surrounding the UNH Neutralization Project facilities are former production facilities
currently flmctipning as uranium storage facilities. The Plant Hazards Survey (Ref.4) involved a detailed
survey to identify the hazards associated with the activities in the facilities at the FEMP, and perform a
preliminary hazard categorization. The survey results indicate that the majofity of the accident initiators
and postulated consequences related to the handling and storage the drum inventory and the removal of
the material holdup. Basis for Interim Oberations (BIOs) reports are being prepared to describe the safety
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basis for these facilities and the controls of the inventory of hazardous materials.

Review of the survey indicates that there are no credible accidents ina nearby facility that could cause
an accident in the UNH Neutralization Project. With the exception of accidents resulting from major
common cause initiators or a nuclear criticality, the consequences of accidents in other site facilities affect
only the immediate facility. A common cause event or nuclear criticality can impact the UNH Project
by causing an evacuation. Advance warning is usually provided for most major common cause events,
such as natural phenomena events, and precautions are taken as discussed in Section 15.4.5, Protective
Actions. A criticality event in a nearby facilities would require that the occupants of surrounding
unalarmed facilities remain in the facility until evacuation is permitted. The UNH Neutralization Project
has written procedures for placing the system in a safe stand-by mode in the event the facility must be
evacuated and major common cause and criticality events would not initiate an accident in the UNH
Neutralization Project.

None of the nearby facilities have the potential to impact the safety of operations in the UNH
Neutralization facilities. Several site programs and procedures address the safety and control of
hazardous and nuclear materials in the FEMP facilities. To Verify that the conditions of the nearby
facilities continue to have no impact on the UNH Project and that the site programs and procedures are
effective, Plants 1 and 4 will be walked down monthly to confirm that plant conditions are consistent with
the Plant Hazards Survey for the duration of the UNH Neutralization Project.

1.7.1 Traffic

Traffic will be controlled in and around the UNH Neutralization Project during operations by denying
access to any traffic that is not UNH Neutralization Project related. The UNH Project facility owners -
control the access to the facilities and work that can be performed in the facilities during operations. All
activities not defined in the scope of the UNH Neutralization Project and Final Safety Analysis Report
(FSAR) will be reviewed through the USQ process. Only work related to the UNH Neutralization Project
and to correct facility safety defeciencies will be permitted in Plant 2/3 during the UNH Neutralization
Project.

1.7.2 Plant 8 Waste Water Treatment

The Plant 8 will continue waste water treatment operations utilizing the Large EIMCO filter. The UNH
Neutralization Project utilizes the East and West EIMCOs. The East and West EIMCO filtering system
is physically separated from the Large EIMCO filtering system. The waste water treatment operations
have no impact on the safety of the UNH Neutralization Project. The workers are trained and qualified
to operate both systems and there are written procedures that address placing either system in a safe
stand-by mode. Because both operations utilize the same work force it is unlikely that both systems will
be operating at the same time.
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There is no accident scenario for either process with the potential for initiating an acciden; in the other.
UNH neutralization and precipitation takes place in Plant 2/3. Plant 8 will only perform the filtering
operation to remove the solids. This operation is essentially the same as the current operations with only

minor adjustments to account for a thicker slurry. The filtering system for the UNH Project is physically
isolated from the waste water system eliminating the potential for inadvertent transfers between the two.

1.7.3 inventory Control

The UNH Neutralization Project will control the inventory of radiological and hazardous materials in
Plant 2/3 and Plant 8. No radiological or hazardous materials, other than those required to support the
UNH Project and continuing waste water processing will be introduced in the facilities.

1.8 References
1) FERMCO, December 1993. Safe Configuration Assessment of the UNH Tank System.
2) DOE 1993. FEMP Site-Wide Characterization Report (SWCR), Fernald Environmental

Management Project, Fernald, Ohio. DOE, Fernald Field Office: FEMP-SWCR-3.

3) DOE-STD-1020-94, "Natural Phenomena Hazards Design and Evaluatibn Criteria for DOE
Facilities," April, 1994.

4) FERMCO, September, 1994. Plant Hazards Survey and Preliminary Hazard Categorization,
FEMP-2352, Rev. 0.
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SECTION 2
FACILITY DESCRIPTION

2.1 Introduction

This section provides facility and process descriptions and previous processing history. The UNH
dilution, neutralization, and precipitation process is located in Building 2A of the Refinery Area. The
filtration process is located in Plant 8. Filtration operations in Plant 8 are well established. The UNH
Storage Tanks are located in various areas located within the Refinery. New transfer piping, pumps, and
instrumentation have been installed to ensure safe transfer. Most of the modifications were implemented
as a result of the Type B Investigation of the UNH spill. The most significant Type B Investigation
Findings were administrative and programmatic issues and are addressed in other sections of this SAR.
The system modifications support configuration and process control that was not achievable with the
system as it was prior to this project. '

2.2 Requirements

The UNH facilities are existing structures and processing systems that have been upgraded with new
piping, pumps, and instrumentation. The facilities will eventually be decontaminated and dismantled,
therefore, it was only economically feasible to upgrade structure characteristics that serve a safety purpose
or an operability concern. Applicable DOE 6430.1A, General Design Criteria, criteria were applied to
modifications and upgrades. The design criteria and codes applicable at the time of original construction
were not developed.

2.3 Scope of Work

The purpose of the Uranyl Nitrate Hexahydrate (UNH) Project is to safely neutralize and dispose of
approximately 200,000 gallons of uranjum dissolved in nitric acid (UNH). The UNH was "Material in
Process” until June 1991 when DOE reclassified it as a waste material. This reclassification caused the
material to be characterized as a mixed hazardous waste under the Resource Conservation and Recovery
Act (RCRA) due to its corrosive properties and hazardous constituents. These UNH solutions are
presently stored in eighteen tanks at the Fernald Environmental Management Project (FEMP). Reference
Appendix E for the contents of each tank and Appendix A for the location of each tank. The solutions
will be diluted, neutralized and filtered. The solid filter cake is expected to be non-RCRA hazardous and
meet acceptance criteria for shipment to the Nevada Test Site (NTS) for burial as low-level radioactive
waste. The liquid filtrate will be tested to confirm its acceptability for discharge under the present
National Pollutant Discharge Elimination System (NPDES) permit.

FERMCO\ES&H\SA: :
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2.3.1 UNH Neutralizatioh Background

Neutralization of uranyl nitrate solutions and precipitation of the uranium from the solution was
previously accomplished using magnesium hydroxide. This procedure is well established and has been
used intermittently at the Refinery Sump. Previous testing showed that the resulting filter cake is not a
hazardous waste per the Toxicity Characteristic Leaching Procedure (TCLP) test and that the filtrate is
suitable for processing through the existing biodenitrification process and subsequent discharge.

In 1992, approximately 20,000 gallons of UNH solution were processed during a plant test. During the
plant test, UNH solution from three storage tanks was blended to reduce the overall isotopic concentration
of U-235 in the resulting blend below 1.00% and improve the homogeneity and filterability of the
solution. The blended solution was then diluted with process water to reduce the uranium (U)
concentration below 50 grams U per liter. The dilute solution was then heated to between 110 and 130
degrees F and neutralized with magnesium hydroxide. The neutralization process was a two stage, -
continuous process. The UNH solution was pumped to a tank where it was mixed with magnesium
hydroxide and allowed to overflow to a second tank. The solution had a total residence time of
approximately two hours, during which the acid was neutralized and the heavy metals precipitated. The
resulting slurry containing the heavy metals including uranium, barium, chromium, and a significant
excess of magnesium oxide, was transferred to the Plant 8 Waste Water Treatment Facility for filtration.
The precipitated solids were filtered from the solution and drummed, and the filtrate was transferred to
the high nitrate filtrate storage tank for further processing through the existing biodenitrification process
before discharge. The process generated approximately 500,000 gallons of filtrate and 620 drums of filter
cake. Subsequent laboratory analysis demonstrated that the filter cake passed the TCLP, met the Nevada
Test Site NTS waste acceptance criteria, and was shipped to NTS. The filtrate was later discharged
through the system under the NPDES permit.

In April 1993, the inadvertent transfer of approximately 20,000 gallons of dilute UNH solution to Plant
8 and the resulting release of an estimated 30 gallons of UNH solution to the environment resulted in a
Type B Investigation of the circumstances leading to the release. The conclusions of the Type B
Investigation required further study of the operations and assurances of system integrity and configuration
control before any processing could restart. Lessons learned from the investigation and from the
February 1993 Plant Test Report (Ref. 1), which documented the results of the 1992 plant test, have
influenced the selection of the pfocess_ing methodology, operating procedures and management discipline,
and equipment to be utilized in the present UNH Neutralization Project. Reference the Corrective Action
Implementation Plan Final Status Report for the Type B Investigation on the Uranyl Nitrate Solution
Incident (Ref. 2) for the implementation of the Type B Investigation Findings into the UNH
Neutralization Project.
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2.3.2 General Process Description

The previous plant test, though successful in neutralizing the UNH solution and precipitating the heavy
metals, was not an efficient use of reagent and generated an excessive quantity of high nitrate filtrate for
the BDN facility. A batch process was determined to be more appropriate for several reasons. A batch
process allows greater control over the process, whole tanks to be emptied at a time (some will require
several batches), processing of UNH solutions of higher uranium concentrations, and more efficient use
of reagents. In the continuous process, because batches are prepared by blending different tanks, the
number of UNH solution transfers required is greater than a batch process and it would take longer to
completely empty a storage tank. Another result of the continuous process was the excessive use of
magnesium hydroxide. The reactant, magnesium hydroxide, has a low solubility and is essentially a
suspension of magnesium oxide in water before mixing with the UNH solution. Because of the short
residence time in the continuous process, an excess of the reactant was added to attain the proper pH.
The resulting filter cake had a large constituent of MgO, unnecessarily increasing the waste volume and
disposal costs.

The bench scale testing was performed to support the UNH Neutralization Project. Its purposes were
threefold: 1) to characterize the contents of the individual UNH tanks, 2) to investigate possible treatment
conditions and verify that the treated material would meet existing discharge/disposal criteria, and 3) to
recommend treatment conditions for the UNH inventory.

Characterization of the UNH inventory indicated that: 1) the acid normality ranges from 0.19 to 4.65,
2) uranium concentration varies from 13 to 341 grams/liter, 3) uranium enrichment varies from 0.79 to
1.29% U235, and 4) significant concentrations of barium, chromium, lead, and mercury are present in
most of the UNH solutions.

Samples from each UNH storage tank were first titrated (ie. measured addition to a known sample
quantity) with concentrated sodium hydroxide to determine total caustic consumption. Samples were then
titrated using powdered magnesium oxide in a manner to simulate the proposed batch treatment process.
Those tests indicated that magnesium hydroxide was the preferred reagent for neutralization/precipitation
due to the better filterability of the precipitated solids and the rates of neutralization/preéipitation are
sufficient to support processing at ambient temperatures.

Based on the test results, the batch recipes for each tank were developed to obtain optimum results and
most efficiently utilize reagents within the process parameters. The process parameters are:

1) neutralization of no greater than a 1N UNH solution to control the temperature rise due
to neutralization. :

2) no diluted UNH solution temperatures greater than 130 degrees F to control NO,
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generation.
3) neutralization of solution with uranium concentrations of no gréater than 100 grams/liter.

Processing the UNH solutions in the manner recommended in the bench test report will result in dilute
UNH solution batches estimated to range in size from 15,000 to 18,000 gallons, with uranium
concentrations ranging from 32.8 g/l to 98.7 g/l and normalities ranging from 0.46N to 0.98N. The
neutralization/precipitation of all of the UNH solutions will require approximately 23,000 gallons of
magnesium hydroxide and generate approximately 275,000 gallons of high nitrate filtrate. The actual
process performance, batch numbers & sizes, and quantity of reagent may vary from the bench test
results and be slightly adjusted once full scale processing begins.

To achieve the project’s objectives, it is planned to neutralize the existing inventory of UNH solution with
magnesium hydroxide. This will cause the uranium and other heavy metals in solution to precipitate out
of solution. The precipitate will be separated from the resulting slurry using a vacuum filter. The filtrate
will be processed into an effluent suitable for transfer to the BDN Facility and eventual release under the
existing site NPDES permit. Figure 2.3-1 is a simplified process flow diagram of the UNH process.
Figure 2.3-2 is a simplified process flow diagram of the Plant 8 Filtration Operation.
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The FEMP has approximately 200,000 gallons of UNH that is stored in 18 tanks. The UNH solution
is pumped in batches to a dilution/neutralization tank in Plant 2A where it is mixed with warm water
to make a solution containing less than 1 N free acid and less than 100 grams per liter of uranium.
Each dilute batch is then neutralized in the same tank with magnesium hydroxide slurry. The excess
nitric acid is neutralized to form soluble magnesium nitrate, and the UNH solution reacts to form a
magnesium diuranate precipitate. Other heavy metal contaminants, such as chromium and barium,
are also precipitated in the process. The resulting high nitrate slurry is transferred to existing filter
feed tanks and filtered on existing rotary drum vacuum filters (East and West Eimco filters) in Plant
8. The filter cake is collected in drums, sampled, and staged for shipment to NTS. The high-nitrate
filtrate is either discharged for treatment in the Biodenitrification (BDN) facility or returned to Plant
2/3 for dilution or rinse water.

2.3.3 Process Chemistry

The chemistry involved in this process is principally the removal of uranium dissolved in nitric acid,
having a valence state of +6, by the addition of magnesium hydroxide [Mg(OH),] to the solution. It is
probable that both of the following reactions occur : '

2 UO,(NO), + 3 Mg(OH), - MgU,0, ¢ + 2 Mg(NOy), + 3 H,0

UO,(NO,), + Mg(OH), - UO,(OH), ¢ + Mg(NO,),

The resulting solids which are precipitated would then be a mixture of magnesium diuranate (MgU,0,)
and uranyl hydroxide (UO,(OH),), as well as other dissolved species (Al, Fe, Cu, etc.) which are
precipitated in their hydroxide forms. It has been noted during the laboratory demonstration work that
the iron and aluminum precipitation begins first, in the range of 2-3 pH, and that the uranium
' 'preéipitation eéxtends over the range of ~4-6.5 pH. The Plant 8 process specification of = 7 pH prior
to filtration of any solution/slurry is appropriate for the slurry which will be generated by this
precipitation process. The nitric acid content of each storage tank initiates the first reaction brought about
as the initial flow of magnesium hydroxide is added to the precipitator, the acid and base neutralizing
each other.

The resulting magnesium nitrate, as well as that produced from the precipitation indicated in the reaction
equations above, produce a "high nitrate filtrate" which is handled separately from other waste water
streams. This filtrate is stored in the high nitrate tank, located in the waste pit area, from which it is
metered into the waste water stream entering the biodenitrification (BDN) facility where the nitrates are
biologically decomposed. By this route, the waste water complies with the NPDES specification for
nitrates prior to discharge to the Great Miami river.
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2.3.4  UNH Dilution.

Existing Tanks F1-25 and F1-26 are used to dilute the UNH solutions with water to an acid normality
of less than 1 and a uranium concentration of less than 100 grams per liter. The dilution water is be put
into the tank prior to the addition of UNH. The water to be used for dilution will come from one of the
following sources:

1) Clear water left in the tank after a neutralized batch of UNH is transferred to Plant 8
2) Filtrate water from the filtering of slurry in Plant 8

3) Filtrate water from the filtering of Waste Water in Plant 8, or

4) Process water.

Options one through three have been added to the project to minimize the amount of water generated
during the UNH project. If options two through four are used, the water may be heated using a new
direct steam injection heater. '

2.3.5 UNH Neutralization

After the UNH solution has been diluted, magnesium hydroxide is added to neutralize the free acid and
precipitate the metals present. Magnesium hydroxide is provided to the project either by direct transfer
from a vendor’s tanker truck or by mixing magnesium oxide and water in Tank 3A, which is located near
Tanks F1-25 and F1-26. The magnesium hydroxide is added via a progressive cavity pump hooked up
to a supply tanker truck or Tank 3A. Magnesium hydroxide flow is controlled by means of a batch
~ controller incorporated into the transfer pump skid. The quantity of magnesium hydroxide to be added
to each batch of UNH is determined based on analytical laboratory data previously obtained. The pH
in the neutralization tank is monitored during magnesium hydroxide addition to ensure the pH reaches
7. Laboratory work has demonstrated that the UNH solution constituents are thoroughly removed,
meeting every requirement for the resulting filtrate, by bringing the solution to a pH of 7 or greater by
magnesium hydroxide addition prior to filtration. The liquid temperature is monitored during
neutralization so that the temperature of the dilute UNH liquid is controlled to less than 130 degrees
Fahrenheit (F) to minimize formation and emissions of NO,. Tanks F1-25 and F1-26 are vented to a
scrubber to ensure NO, emissions are minimized. Reference Section 2.8.1 for the scrubber description
and Section 8.14 for monitoring requirements.

Temperature control is achieved by controlling the temperature of the incoming dilution water. The
addition of UNH will not occur unless the temperature of the dilution water is within the temperature
range specified for that batch. The temperature considers the calculated heat of dilution and
neutralization. Temperature control during neutralization is achieved by shutting down the Mg(OH),
feed. With no reagent entering the system, the temperature rise will slow. The Mg(OH), is injected into
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the tank at a low nominal rate so as to have an effective response time to the high temperature abnormal
condition. The UNH Transfer and Neutralization Procedure, 2-C-308, addresses the actions to take in
the event of a high temperature alarm.

2.3.6  High Nitrate Slurry Filtration

After neutralization, the resulting slurry is no longer UNH. The material is a high nitrate slurry that
‘contains magnesium diuranate and the RCRA characteristic hazards no longer exist. The slurry is
transferred to Plant 8 for filtering. The high nitrate slurry is received in Tanks F43-203 and F43-203A.
Using a new progressive cavity pump, the high nitrate slurry is transferred to the East and/or West
EIMCO Filters. Filtrate that meets the Plant 8 discharge criteria will either be recycled to Plant 2/3 for
use as dilution/rinse water or pumped to the BDN High Nitrate Tank for processing through the BDN
Facility prior to discharge. Filtrate not meeting the Plant 8 discharge criteria is returned to Plant 2/3 for
reprocessing.

24 Facility Overview and History
The Facilities associated with the UNH Project are Plant 2/3 and Plant 8. The stored %

located in Plant 2/3, which is composed of several buildings as described in the following subsections.
Filtering of the neutralized UNH will take place in Plant 8.

2.4.1  Plant 2/3 (Refinery) History

Plant 2/3 converted natural uranium ore concentrates and enriched recycled materials to uranium trioxide
-(UOs). The primary functions of the Refinery included the following: '

L digesting recycled materials in nitric acid

] recovering uranium from internal processv wastes, including uranium cor_ltaminated slag

L | performing liquid-liquid countercurrent solvent extraction

] recovering nitric acid from nitrogen oxide (NO,) discharges from the digestion and |

denitration operations
] calcining the concentrated uranium liquor to UO;.

The three steps in the process of converting recycled materials to UO, were digestion, extraction, and
denitration. In the digestion step, the recycled materials were conveyed into agitating tanks for digestion
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in nitric acid. The resulting slurry consisted of acid insolubles and a digest liquor of impure uranyl
nitrate and excess nitric acid. Depending on the amount of undissolved solids, the slurry was either
filtered and concentrated, or sent directly to a storage tank for future makeup of extraction batches.
Extraction batches were made up of UNH from several storage tanks to meet the selected U-235
enrichment. '

In the primary extraction step, the aqueous feed slurry and an organic solvent (a mixture of tributyl
phosphate and kerosene) entered a column from opposite ends. They were pumped countercurrent to one
another in a pulsating manner through a column containing a large number of perforated plates. In the
presence of nitric acid, the uranyl nitrate in the feed slurry was preferentially attracted to the organic
solvent. Most of the nitric acid and impurities are left behind in what is called the aqueous raffinate.
A raffinate mixer-settler was used in series with the primary extraction columns to further reduce the
uranium content of the aqueous waste stream leaving these columns.

Purified uranyl nitrate was recovered from the organic solvent stream by re-extraction with heated
deionized water in a parallel column. In the absence of nitric acid, the uranyl nitrate contained in the
solvent is preferentially attracted to the water phase. After the solvent was treated with sodium carbonate
solution to remove degradation products, the stripped solvent stream was reacidified and recycled to the
primary extraction columns. The aqueous urany] nitrate was sampled to ensure that it conformed to strict
chemical specifications and then concentrated by boiling and evaporation. Concentrated product was
calcined in denitration pots to yield UO,, the end product of the Refinery.

The Nitric Acid'Récovery Plant operated in conjunction with the Refinery to recover nitric acid from the
fumes generated in digestion and denitration. The acid was returned to the digestion area for reuse.

Production at the FEMP was stopped in 1989 and since mid-1991, the site mission has been focused on
waste management and environmental restoration. Approximately 200,000 gallons of acidic uranyl nitrate
hexahydrate (UNH) solution is stored in eighteen stainless steel storage tanks. The uranium content of
these tanks ranges from 13.2 to 341.0 grams U/liter. The total quantity of uranium amounts to a nominal
100 metric tons of uranium (MTU). The uranium in six tanks has an enrichment of = 1% U-235. The
solutions have free nitric acid ranging from 0.19 to 4.65 Normal (N). One additional Tank, D1-7,
contains a uranium/water/organic mixture that will not be processed within the scope of the UNH
Neutralization Project. All other organic mixtures have been removed form the UNH Project facilities.
Tank D1-7 has FEMP Process Requirements in place that must be observed when performing work in
the area (Ref. 3). ‘

This material is classified as a Resource Conservation and Recovery Act (RCRA) characteristic hazardous
waste under 40 CFR 261.22 due to its corrosivity and as a toxic hazardous waste under 40 CFR 261.24
due to its content of two heavy metals (chromium and barium).
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2.4.2 Plant 8 Histoa'

Plant 8 (the Recovery Plant) was constructed at the FEMP site in 1952 to reclaim uranium from process
wastes and by-products for recycle. A variety of milling, drying, oxidation, precipitation, dissolution,
and filtration processes were used to recover uranium (or thorium) from such waste streams. Besides its
recycle functions, the plant equipment was used to achieve waste management objectives and on occasion,
to treat enriched uranium residues. Most uranium recovery operations in Plant 8 were discontinued in
1989. Thorium recovery operations ended several years earlier. The primary operations of the former
Scrap Recovery Plant were:

screening recycled materials

drying and heating uranium-contaminated residues to oxidize impurities
drying and heating waste materials for off-site disposal

drum washing

filtering contaminated water for recovery and waste operations

The present operations in Plant 8 involve the processing and treatment of waste water from site operations
and storm water to remove uranium, regulated metals, and volatile organics. Bulk materials which are
used in the water treatment process which may be stored in the vicinity of the project area are hydrated
lime (calcium hydroxide), sodium hydroxide, and calcined diatomaceous earth (dicalite). '

2.5 Processing Facilities and Equipment

Processing of the UNH solutions is accomplished using a combination of new and existing equipment.
In general, existing storage and processing tanks are used, while some of the interconnecting piping,
transfer pumps, and hardware are new construction. New instrumentation and engineered controls have
been installed to improve process safety and control. The new construction design, fabrication, testing,
and inspection requirements are included in the Design Specifications for the UNH Project (Ref. 8).

2.5.1 Plant 2/3 Processing Systems
2.5.1.1 UNH Piping Transfer System

A new dedicated transfer system constructed of 3" diameter, schedule 40, 304L Stainless Steel piping,
is utilized to transfer UNH solutions from the individual storage tanks to the dilution/neutralization tanks
F1-25 and F1-26. Valves and pumps in the UNH transfer system are 316 Stainless Steel. The piping
to transfer the neutralized UNH slurry to Plant 8 is 3" diameter carbon steel piping. The valves are full-
port ball valves. All piping, valves, and pumps are arranged so that all flanged connections are located
. within diked areas for spill control, either permanent or temporary. The new piping system is designed
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for slurry transfer and will ensure configuration control and positive control of tank transfers as it will
connect to only one storage tank at a time. Carbon steel piping is utilized to transfer high nitrate slurry
to, and within Plant 8.

The UNH Piping Plan, located in Appendix A, is drawing number 92X-5900-P-0058. Three separate
piping and instrumentation diagrams are provided in Appendix A for the transfer system (92X-5900-N-
0074), dilution and neutralization system (92X-5900-N-0075), and filtration system (92X-5900-N-0076).
All piping is installed above ground with flanged connections inside secondary containment and inspected
for leaks on a daily basis when being used for UNH transfer operations. Drain valves are installed on
either side of each block valve. These drain valves also may be used for flushing should the header
become plugged. The UNH Neutralization operating procedures address the steps to take in the event
of a plug. Appropriate measures to clear a plug will be determined on a case by case basis and any
additional permits and safety reviews will be obtained. The new piping is compatible with the material
to be transferred.

2.5.1.2 UNH Flexible Hose Connection

The connection between the progressive cavity pump and the new UNH Piping and the UNH Storage
Tanks is made utilizing braided stainless steel flex hoses for final fit-ups. The pump discharge is
connected to the main transfer header at each of the valved points in turn through temporarily installed
hard piping using braided stainless steel flex hoses for final fit-ups. A recirculation line from the pump
back to the source tank is used to allow for greater tank agitation than that provided by the existing tank
agitators. :

2.5.1.3 Progressive Cavity Pumps

Progressive cavity pumps are used to transfer UNH solutions, high nitrate slurries, and magnesium
hydroxide slurries. All pumps are equipped with a flow totalizer, reversing capability, and high and low
pressure shut-offs.

2.5.1.3.1  UNH Solution Transfer Pumps

A progressive cavity pump is used to pump the UNH solutions from the individual storage tanks to the
dilution/neutralization Tanks F1-25 and F1-26. These pumps are skid mounted for portability and are
connected in turn to each tank for processing. Two pump skids have been purchased to allow for
optimum hook-up. One pump is hooked up to a tank and operating while the second pump is in the
process of being hooked up to the next tank. This will allow for a "leap-frog” type of arrangement that
should reduce the overall processing time.
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The pump skids will be located within or overflow to the existing secondary containment area of each
tank or group of tanks. To allow for this, the pump skids have a 12-inch tall stainless steel pan built
around the skid. This pan has a 2-inch line that will drain any leakage into the secondary containment
area of each group of tanks.

2.5.1.3.2 High Nitrate Slurry Transfer Pumps

Two progressive cavity pumps have been installed to transfer the high nitrate slurry from Tanks F1-25
or F1-26 to the Plant 8 Filter Feed Tanks, F43-203 and F43-203A, via new carbon steel piping. A
recirculation line has been installed from the pump discharge back to Tanks F1-25 or F1-26 for extracting
a sample and to promote better tank agitation. A third progressive cavity has been installed to transfer
the neutralized slurry from Tanks F43-203 and F43-203A to the East and West EIMCO Filter.

2.5.1.3.3 Magnesium Hydroxide Transfer Pump

One progressive cavity pump has been installed to transfer magnesium hydroxide to the
dilution/neutralization Tanks F1-25 or F1-26. Magnesium hydroxide is supplied either from a vendor
tanker truck or Tank 3A. A flexible chemical hose is used to connect the tanker truck or Tank 3A to the

pump.
2.5.1.4 Dilution/Neutralization Tanks (F1-25 and F1-26)

New instrumentation for Tanks F1-25 and F1-26 includes a level indicator/alarm/recorder and a
temperature indicator/alarm/recorder. Both tanks have high level and high-high level alarms and switches
which shut off the UNH and water inlet valves to prevent overfilling of the dilution/neutralization tanks.
The tank temperature indicator will indicate the temperature of the liquid at three levels (top, middle, and
bottom) in the tank. All new instrumentation will use existing tank nozzles. A flow meter has been
installed to meter the quantity of dilution water transferred into the tank. Temperature instrumentation
has been installed on the dilution water line to indicate water temperature prior to entering the tanks.
Flow out of the tanks is controlled by adjusting the pump speed, and both instantaneous and total flow
readouts are provided. All meter indicators are mounted on new control panels located near the
dilution/neutralization tanks.

Each dilution/neutralization tank is equipped with a pH probe that monitors the addition of magnesium
hydroxide and to assure that the UNH is neutralized prior to transfer to Plant 8. The pH probe is also
equipped with a low pH alarm.

The flow of neutralized UNH solution from the dilution/neutralization tanks is positively controlled by
an interlock system. This system requires that the UNH inlet valves on the dilution/neutralization tank

FERMCO\ES&H\SA: :
G:\NSS\UNFSARR1\UNR1.02 o 2-13 February 1995

656043



Faias]
apss,
LR

",
i3
g

FEMP-2385
FSAR, Rev. 1

be closed prior to activating the discharge pump. This will prevent the entry of additional liquids into
the tanks while pumping a completed batch to Plant 8.

2.5.1.5 UNH Storage Tanks

All UNH storage tanks are constructed of 304L stainless steel, except Tank F1-308 which is made of 347
stainless steel. The Safe Configuration Assessment of the UNH Tank System (Ref. 4) reported the results
of ultrasonic testing on the UNH storage tanks. The thickness of the tanks was measured in several areas
around weld sites to check for excessive corrosion. None of the tanks exhibited excessive corrosion or
other inherent failure mechanisms which would cause them to fail in the near future.

Instrumentation for each storage tank is monitored at the control panel of the UNH solution transfer pump
skid. A level transmitter is used to measure the level in the storage tank. Also, a thermowell is installed
to measure the temperature at three (3) levels (top, middle, and bottom) within the tank. Installation of
these instruments utilizes existing nozzles on the tanks. The instrumentation is moved from tank to tank
with the pump. Readouts from the instrumentation are installed on the pump skid panel. '

2.5.2 Plant 8 Processing Systems

Plant 8 systems perform the filtering and drumming operations of the filtered slurry from Building 2A.
The Plant 8 Waste Water Facility is an established operation and the equipment is in place. Plant 8
operators have established procedures and experience for filtering the type of material that will be
transferred from Building 2A dilution, precipitation, and neutralization activities.

2.5.2.1 Plant 8 East and West EIMCO Filters

The Plant 8 EIMCO Filters are rotary drum vacuum filters. Both filters are identical and have the same
processing capacity. Preventative maintenance has been performed on the two filters to ensure
operability. ’

2.5.2.2 Filter Feed Tank F43-203

Filter Feed Tank F43-203 receives slurry from Building 2A Tanks F1-25 and F1-26. The tank discharges
only to the East and West EIMCO Filters and is equipped with an overflow line from the filter to a
nozzle oriented on the top of the tank. Tank F43-203 has a nominal capacity of 10,000 gallons.

FERMCO\ES&H\SA:
G:\NSS\UNFSARRI\UNR1.02 2-14 4 February 1995

GO0G044



-bYoL Yy

FEMP-2385
FSAR, Rev. 1

2.5.2.3 Filter Feed Tank F43-203A

Filter Feed Tank F43-203A receives slurry from Building 2A Tanks F1-25 and F1-26. The tank
discharges only to the East and West EIMCO Filters and is equipped with an overflow line from the filter
to a nozzle oriented on the top of the tank. Tank F43-203A has a nominal capacity of 5,000 gallons.

2.5.2.4 Filtrate Hold Tank 25A

Tank 25A receives filtrate and vacuum pump seal water from the East and West EIMCO filters and
discharges through an existing pump to either the General Sump or returns the Filtrate to Building 2A
for reprocessing or use as dilution water. Tank 25A has a nominal capacity of 25,000 gallons.

2.5.2.5 Precoat Tank

The Precoat Tank supplies the Dicalite slurry required to precoat the East and West EIMCO Filter drums.
Dicalite is dumped into a dumping station equipped with exhaust ventilation minimizing dust generation
in the breathing zone of the worker. Process water is introduced through an existing nozzle. The tank
has a nominal capacity of 6,000 gallons. '

2.5.2.6 Drumming Station

The drumming station consists of three components: the discharge chute from the filters, the drum
enclosure, and exhaust system. No significant modifications were made to the system and preventative
maintenance has been performed on the system to ensure proper operation.

2.6 UNH Neutralization Processing Parameters

A pre-operational bench scale testing program (Ref. 5) was conducted to provide information for the
development of the procedures and parameters needed to safely and efficiently dilute, neutralize, and filter
the UNH. This program involved sampling of the contents of each UNH tank after agitation and
chemical analysis of each sample to determine its uranium, free acid and heavy metal concentrations.
The test program also included laboratory dilution, neutralization, and filtering of the UNH samples to
determine the optimum amount of neutralizing agent required, evaluate the filterability of the resulting
slurry, and identify the kinds and concentrations of contaminants remaining in the filtrate.

2.6.1 Storage Tank Connection

UNH Solution is removed from each storage tank from the top. A dip leg has been inserted into an
existing nozzle or manway. A work plan has been prepared for the connection to each UNH Solution
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storage tank by UNH Neutralization Project Management. The plan was reviewed by Safety Analysis
to determine compliance with the Safety Analysis Report. The portable skid mounted pump will be
moved to a location next to the tank to be emptied, anchored, and connected to the new header utilizing
prefabricated spool pieces. The new assembly will be hydrostatically tested prior to connection to the
UNH storage tank. Once the assembly is certified, the pump suction will be connected to the storage tank
dip leg utilizing prefabricated spool pieces. When connected the system is considered ready to transfer
UNH Solution. |

2.6.2 Neutralization/Precipitation Tank Preparation (F1-25 or F1-26)

Prior to transferring UNH Solution to Tank F1-26, dilution water from the process water supply or
recy&:led filtrate is added to a level calculated to result in a uranium concentration < 100 grams per liter,
an acid concentration less than or equal to 1 Normal, and a temperature in the range of 60 to 80 degrees
Fahrenheit. Bench scale testing of the samples from the UNH Storage tanks have been performed to
determine the optimum temperature and quantity of water needed to meet the above specifications.
Dilution water is heated by a steam injection heater. The steam control valve is a "failed closed" design.
Prior to the addition of UNH solution to the warm water, the water inlet valve must be closed by
procedure. The exact setting of the heater is dependent on the temperature of the UNH Solution to be
transferred, may vary with seasonal ambient air temperatures, and is dependent on whether the solution
is stored inside or outside. When the appropriate amount of dilution water is in the tank and at the
correct temperature, the tank is considered ready to receive UNH Solution from the Storage Tank.

2.6.3 Transferring UNH Solution to Tank F1-25 or F1-26

To transfer UNH Solution from the Storage Tank, the UNH Transfer Pump is set to transfer a specified
quantity of UNH Solution. The process water line is opened to the pump suction, and the line is filled
with water to prime the pump, if required. Once the suction line is full, the two isolation valves in the
hose connections are closed as directed in the operating procedure. The pump is started, and the metering
valve automatically shuts the pump off after the specified quantity is transferred. UNH Solution is
transferred to Tank F1-25 or F1-26 at approximately 100 gallons per minute.

2.6.4 Rinsing UNH Solution Storage Tanks

Once the UNH Solution is removed from a storage tank, the tank is rinsed with filtrate or process water,
depending on the specific tarikk. The objective is to remove all UNH Solution, sludge, and solids. The
sludges or solids contained in the tank are composed of insoluble compounds of silica and metals
including iron, aluminum, and magnesium flouride residues. These solids are present in a silt-like layer
in some of the tanks, most of which will be suspended in the solution by agitation and eventually removed
by the filtering operations in Plant 8. There are no adverse reactions associated with the solids/sludges.
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A residual heel of rinse water may be left in a tank depending on the tank geometry. If a heel cannot
be removed by pumping through the top, a connection may be made to the tank’s bottom discharge to
complete the emptying of the tank. For tanks that share a common header, this connection is made after
all tanks containing UNH solutions are emptied and contain only a heel of rinse water.

2.6.5 Neutralization/Precipitation

After the solution is diluted and the agitator is running, the magnesium hydroxide is added from its
metering pump. The pump controller for the magnesium hydroxide transfer pump provides control of
the total quantity transferred and the flow rate. The flow rate is adjusted to allow the
neutralization/precipitation reaction to occur at the optimum rate and varies for the solutions in each
storage tank. The quantity transferred is set to optimize the quantity of magnesium hydroxide required
to reach a pH of approximately 7. The quantity to be transferred is a direct result of bench scale
modelling and has a accuracy of +or- 5%. The operator monitors the pH indicators, and an automatic
recorder monitors the pH as it rises. The recorder results are utilized to further refine the neutralization
process by indicating how the pH rises over time and the effects of the magnesium hydroxide feed rate
and time. ‘

2.6.6 Transfer of High Nitrate Slurry to Plant 8

After the magnesium hydroxide feed pump transfers the set amount of material to Tank F1-26, the pH
is monitored for a set period of time until a plateau is reached. If the desired pH is reached, a sample
is pulled from the tank and analyzed for pH. If the sample results verify the pH is correct, the valve line-
up is made to transfer the material to Plant 8. If the material has not reached the desired pH, small
amounts of magnesium hydroxide are added until the desired pH is reached, and then the process will
continue as described above. The magnesium hydroxide cannot achieve a pH greater than 9 because of
its solubility. The acceptance criteria for Plant 8 is a pH of 6 < pH < 9, therefore there is no concern.
The magnesium hydroxide pump will shut down when the pH reaches 7.1.

2.6.7 Receiving High Nitrate Slurry at Plant 8

Slurry can be transferred to either Tank F43-203 or F43-203A. The target transfer quantity is 13,000
gallons, and the total capacity of the Tanks is 15,000 gallons. Each tank is equipped with a level
indicator, alarm, and switch that is interlocked to the input valve. Upon high level in either tank, the
switch will close the input valve leading to high pressure in the transfer header. A pressure sensing
switch at each transfer pump (either F1-25 or F1-26) will shut down the pump.
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2.6.8 Filtering High Nitrate Slurry at the East and West EIMCO Filters

Slurry is transferred to the EIMCO filter basin. The drum rotates in the basin similar to a paddle wheel
in water. A vacuum pump maintains a pressure differential across the drum which has a cloth cover and
diatomaceous earth coating. Water is drawn through the filter, and the solids are deposited on top of the
precoat. The EIMCO filters are designed with an overflow line that returns excess slurry to the source
tank. The overflow valves are interlocked to ensure that only the valve on the source tank is open during
pump operation, ensuring that the excess material is returned to only the source tank. This method allows
for the maximum drum contact with the slurry. Slightly above the overflow line is a level switch
interlocked to the slurry transfer pump that will shut down the pump in the event the overflow becomes
blocked or restricted. The overflow line is a 4 inch gravity flow. As the drum rotates, the filtered solids
build up and increase the operational diameter of the drum. A scraper knife is mounted along the axis
of the drum. It removes the solids as they build up, leaving a layer of dicalite on the drum to capture
solids from the slurry. The removed solids fall through a chute to the drumming station located on the
- floor below. The resulting filtrate is transferred to the Filtrate Receiver Tank 25A.

2.6.9 Drumming Filtered Solids

A 55 gallon drum with a plastic liner is placed in the drumming station enclosure to contain the solids
falling down the chute from the filter. Prior to beginning filtration at the EIMCO filter, the HEPA
exhaust system is turned on and verified to be operating within its parameters. The HEPA operational
parameters, alarms, and operator actions are defined in the drumming station operating procedure. Once
the filtering operation begins, the operator monitors the HEPA performance to ensure operation with
material in the chute. When a drum is full, as determined by a visual inspection through a glass window,
the drum is removed by a roller conveyor as an empty drum enters. Verification sampling may occur
prior to adding sorbent material, as required by NTS waste acceptance criteria. The drum access door
is closed, and the station is returned to operational status. The UNH Neutralization Project’s scope ends
when the drummed material is moved from Building 8 to its staging area. The material at this point in
the process is suitable for long term storage or immediate disposal and will not re-enter the UNH
Neutralization process.

2.6.10 Receiving Slurry Filtrate

Filtrate is received from the filter vacuum pumps at filtrate receiver Tank 25A. The filtrate is drawn
through the filter by the vacuum pumps into a separator tank and pumped to Tank 25A via the filtrate
transfer pump.
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2.6.11 Transferring Slurry Filtrate

Once the filtrate receiver tank is full, verification samples are taken and analyzed for uranium and pH.
Filtrate that does not meet specifications for uranium, as determined by FEMP General Sump acceptance
criteria, is returned to Building 2A Tanks F1-25 or F1-26 for use as dilution water. The UNH
Neutralization Project recycles as much water as needed for dilution of the next batch of UNH Solution.
The remaining water is processed thfough the FEMP’s General Sump, Plant 8 Waste Water Treatment
System, and Biodenitrification facility, as required, before free release to the Great Miami River. UNH
Neutralization Project scope ends when filtrate water is pumped to FEMP’s General Sump. Filtrate at
this point in the process is not considered hazardous material and will not re-enter the UNH
Neutralization process, though contaminant concentrations may induce further processing to meet the
FEMP’s annual discharge limits. '

2.7 Operations Sampling

Three types of samples are taken during processing: operation/process, in-process, and analytical
laboratory samples. ‘

2.7.1 Ogerations[Prdcess Sampling

pH probes are installed in the dilution/neutralization tanks, F1-25 and F1-26, to provide operators with
a continuous recorded reading on the liquid pH during the neutralization of the UNH. The pH indications
also are used to control the rate and quantity of magnesium hydroxide addition to the process.

Thermocouples are installed in process Tanks F1-25 and F1-26 to provide a continuous, recorded
temperature during dilution and neutralization. Temperature is monitored to control the liquid
~ temperature and control NO, generation.

2.‘7.2 In-Process Sampling

In-Process samples are taken and field analyzed using portable equipment to monitor for the presence of
Uranium and measure for pH.

The pH sample is analyzed using a portable pH analyzer that has been calibrated using a buffer solution.

The presence of Uranium is determined by using a dimple plate, potassium ferrocyanide, and glacial
acetic acid. If Uranium is present in a drop of the sample, the dimple will turn color. This analysis is
qualitative and will detect uranium present in concentrations well below the discharge limits of 0.048 g-
U/ for Plant 8 filtrate. If there is an indication that uranium is present, laboratory analysis is required
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to determine the quantitative uranium concentration and whether it exceeds the discharge limit.
These in-process samples are used in the following applications:

~Table 2.7-1 In-Process Sampling

Liquid Description

Sampled

Neutralization/ Neutralized | After settling or lab scale vacuum filtering, the clear liquid

Dilution Tank UNH Slurry | phase is checked for Uranium and pH. This will provide
an indication that the uranium was precipitated and acid
neutralized, prior to transfer to Plant 8.

Rinsed UNH UNH Tank 'fhe UNH Tank is rinsed until the pH is greater than 2.0.
Tank Heel This will need to be achieved prior to bottom discharge.
Filter Effluent Filtrate Periodic checking of filtrate as produced from filter to

check filter performance.

2.7.3 Analytical Laboratory Sampling

Samples are periodically extracted from in-process fluid, filter cake, and filtrate and transported to the
Analytical Laboratory for chemical analysis. Sampling will routinely be performed on the diluted UNH
for uranium inventory accountability, on the filtrate prior to its discharge to the General Sump and on
the filter cake to confirm its suitability for shipment to the Nevada Test Site.

2.8 Confinement Systems

2.8.1 NO,_Scrubber/ Process Tank Ventilation

A NO, fume scrubber is installed on the UNH process tanks F1-25 and F1-26 to enhance the current
exhaust ventilation. Bench scale lab tests have indicated that the generation of excessive NO, is not
anticipated. Operation of the fume scrubber is limited to the process steps with the potential of generating
NO,. The scrubber is operated when receiving UNH or rinse water from a UNH storage tank, the liquid
temperature is > 120 degrees F, and magnesium hydroxide is being added. Inlet fume conditions will
be a flow rate of 100 acfm and a temperature of 100 degrees F. See subsection 8.14 for NO, monitoring
requirements. ’ '

Fumes may be generated due to a temperature increase during the dilution and neutralization of UNH
solutions containing up to 10 percent nitric acid. The NO, concentration (assume 200 ppm, maximum)
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and nitric acid concentration (assume 200 ppm, maximum) are removed by the system. The scrubber
will remove 90 percent of the inlet vapor contaminants. Scrubber exhaust fan is capable of pulling 100
acfm through the scrubber packing with 2-inch water gauge (w.g.) external static pressure.

2.8.2 Plant 8 Drumming Station Ventilation

The East and West Rotary Drum Filter Drumming Station are provided with portable HEPA filter units
as exhaust ventilation. Because the materials are damp, dispersible material is minimal. The dust
collection system has been designed with two prefilters. The first prefilter has the capability of self
cleaning. Self cleaning is initiated by a high differential pressure across the prefilter or by a preset time.
The second prefilter has alarm capability for both high and low differential pressure. Both of these
systems are engineered capture moist particles and protect the HEPA and alarm in case of failure.

2.8.3 Plant 2/3 Secondary Containment/Spill Control

All UNH Solution Storage and Processing tanks are located within diked areas that provided spill control.
All flanged connections are within the diked areas. Flanged connections to the pump skids that are
located outdoors have spill control basins installed that drain into the diked areas. There are three dikes
around the eight outdoor UNH tanks to provide spill control. The three dikes will contain the contents
of the largest tank and the precipitation resulting from a 25-year, 24-hour rainfall, which is 4.9 inches
for the Cincinnati area. ’

For tanks located indoors, the building floors provide spill control. There is a six inch curb at the base
of the exterior walls that will provide containment and direct spills towards floor sumps (Ref. 4). In the
Digestion area of Building 2A, the neutralization/precipitation area, the containment overflows to the
adjacent C.D. Blend dike in the event of the sump system fails. All dikes in the Plant 2/3 area are
configured to pump to Tank 25A located outside, north of Building 2A, with the exception of the O.K.
Liquor dike and the Hot Raffinate Building which pump to Tank F2E-601 located in the O.K. Liquor
diked area. The UNH Storage tanks have been declared Hazardous Waste Management Units (HWMUs)
and the secondary containment and sumps are visually inspected daily and leak tested monthly in
accordance with established Plant 2/3 dike and sump inspection procedure, 2-C-910.

The sumps are configured to pump directly to the receiving tank and are physically isolated from the
UNH system. The only route of entry of UNH into the sump system is through a spill. There are no
alignments for the sump system to pump into a UNH storage or Process Tank. Prior to processing UNH
the sump holding Tank 25A must be verified empty so that it can contain a spill if it occurs during
processing. Prior to processing a Hot Raffinate and O.K. Liquor Tank, the sump holding Tank F2E-601
must be verified empty.
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2.8.4 Plant 8 Secondary Containment/Spill Control

Plant 8 tanks are indoors and the building provides spill control. There is a six inch curb around the base
of the exterior walls that will provide containment and direct spills towards one main floor sump. The
floor sump can be configured to transfer to any of the Plant 8 Process Tanks. The Plant 8 dike and sump
inspection procedure is 2-C-913.

2.9 Safety Support Systems

2.9.1 Fire Protection System

None of the process chemicals or resulting residues of the UNH Neutralization Project are flammable or
combustible. Potential sources of fires include motor control centers (electrical) and hot work. Excess
materials and combustibles will be moved from the work area prior to operations. Tank D1-7 contains
organic material that is controlled by the Tank D1-7 Process Requirements (Ref. 3).

2.9.1.1 Fire Detection

A Honeywell 1000 multiplex alarm system serves the fire detection system, including smoke, heat, and
fire protection system water flow alarms. Alarms are continuously monitored from the communication
center located in Building 53, the Health and Safety Building. Manual alarm pull stations are located
throughout the plant and are alarmed in the communication center. The communication center may
activate the EMS or Building Evacuation System to warn site personnel of a fire.

2.9.1.2 Fire Extinguishers

Fire extinguishers are located throughout the site to extinguish small fires and to minimize the possibility
of large fires. All facility fire extinguishers meet NFPA-10 requirements (Ref. NFPA 10 fire
extinguisher requirements). All extinguishers are periodically inspected and serviced.

2.9.1.3 Sprinkler Systems

Plant 8 is the only UNH Neutralization facility equipped with a sprinkler system. The sprinkler system
is maintained and inspected as required by FERMCO procedures. The Plant 2/3 sprinkier system has
been removed from service.

2.9.2 Radiological and Chemical Air Monitoring
Radiological and chemical air monitoring is provided by portable equipment as determined by
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Radiological Control and Industrial Hygiene at the time of operation to ensure that current work area
conditions are addressed. Air monitoring will consist of portable area monitors for airborne radiation
located in the immediate work area, area NO, monitoring in the work area, and personnel alarming NO,
monitors during transfer, dilution, and neutralization of UNH solution. Reference the Sections 7 and 8
of this SAR and the Task Specific Health and Safety Plan (Ref. 6) for specific requirements.

2.9.3 Radiation Detection Alarms

Radiation Detection Alarms (RDAs) are located in Plant 2/3 and Plant 8. The RDAs consist of a sensor
that detects a radiation release from a criticality, audible horns, and visible lights. The alarms are in
place and will remain operational during the UNH Neutralization Project though there is no potential for
criticality.

2.10 Utility Distribution Systems

2.10.1 Electrical

The portable pump skids, instrumentation, and controls will receive power from existing plant electrical

supplies. Reference the Design Criteria for the UNH Neutralization Project for a detailed description of
the equipment electrical requirements, design codes, and power source utilized.

2.10.2 Process Water
Water is supplied by existing site systems.

2.10.3 Instrument and Breathing Air

Instrument air is supplied by existing site systems. Breathing air is supplied by a dedicated breathing air
compressor or high pressure breathing air cylinders.

2.11 Auxiliary Systems and Support Facilities
No auxiliary systems are in place specifically for UNH Neutralization activities. Failure of power supply,
water, and air will result in placing the activity in a safe stand-by mode until problems are resolved. All

automatic valves fail closed with loss of power. UNH Transfer and Neutralization Procedure, 2-C-308,
addresses the actions to take if electrical power, process water, or the air supply is lost.
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2.12 Comparison to Design Criteria o

2. 12.1 New Installations

All new construction complies with DOE Order 6430.1A, General Design Criteria. Reference the UNH
Neutralization 100% Design Criteria Document (Ref. 7) with the exception of portions of the transfer
piping. DOE Order 6430.1A requires either double walled pipes or pipes within secondary confinement
where pipes leave a facility. Portions of the transfer piping is not within secondary confinement. The
piping design is considered adequate for the following reasons: '

® The secondary containment approach meets the requirements of Ohio RCRA requirements
for Hazardous Waste (OAC 3745-66-93).

® During operations FERMCO personnel will visually observe the pipe to verify that there
is no leakage.

® All runoff from surface area under the UNH transfer piping drain to the storm sewer
equipped to alarm at low pH. The flow is captured by the 10.5 million gallon Storm
Water Retention Basin and treated in the site’s Interim Advanced Wastewater Treatment

Facility.
® The piping is used to transfer hazardous material for a short duration, then rinsed out.

® The design provides significant cost savings.

2.12.2 Existing Equipment

The existing facilities are exempted from the requirements of DOE Order 6430.1A. FERMCO document,
Safe Configuration Assessment of the UNH Tank System, found that there was no indication of
immediate structural hazards and that secondary containment was adequate. No comparison to current
criteria was made. '

2.13 References

1) . WEMCO. Proof of Process Plant Test Report for the Disposition of Uranyl Nitrate
Solutions, February, 1993.

2) FERMCO, December, 1994. Corrective Action Implementation Plan Final Status Report for
the Type B Investigation on the Uranyl Nitrate Solution Incident.
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3) FEMP. Process Requirements for the Maintenance of Tank D1-7 in a Safe Configuration
until Processing, effective August 26, 1994,

4) FERMCO, December 1993. Safe Configuration Assessment of the UNH Tank System.

5 FERMCO, June, 1994. UNH Bench Test Report.

6) FERMCO, August, 1994. Project Specific Health & Safety Plan for the Neutralization and
Stabilization of UNH Solutions at Plants 2/3 and 8 (Operations).

7 PARSONS. UNH Neutralization 100% Design Criteria Document.

8) PARSONS. Design Specifications for the UNH Neutralization Project.
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SECTION 3
HAZARD AND ACCIDENT ANALYSIS

3.1 Introduction

The UNH Neutralization Project has been determined to be a Hazard Category 3 activity, based on the
verified inventory of radiological materials, in accordance with DOE-STD-1027-92. The Hazard and
Accident Analysis Section addresses the requirements of 5480.23, Topic 8, paragraphs 8.b.(3)(e) and
8.b.(3)(k), in accordance with DOE-STD-1027-92, draft DOE-STD-3009, and draft DOE-STD-3005 as
appropriate for a Hazard Category 3 activity. There is a potential for only significant localized
consequences, and the hazards associated with processing the UNH are primarily limited to project
workers. To ensure that a wide range of nuclear, chemical, operational, and industrial hazards were
identified, several hazard analysis methods were employed utilizing the team approach. Team members
included operations, management, and safety. Industrial hazards or hazards addressed by other programs
and regulations are identified in the hazard analysis to facilitate the development of procedures, training,
and emergency preparedness plans. Because the neutralization is a chemical process, Process Safety
Management Principles were followed in the hazard and ‘accident analysis. Though no quantitative
accident analysis is required, limited quantitative consequence analysis was performed to verify the hazard
category and assess chemical consequences.

3.2 Applicable Rules, Regulations and DOE Orders

DOE Order 5480.23, “Nuclear Safety Analysis Reports,” is the primary Hazard and Accident Analysis
driver. DOE-STD-1027-92, “Hazard Categorization and Accident Analysis Techniques for Compliance
with DOE Order 5480.23, Nuclear Safety Analysis Reports,” draft standard DOE-STD-3009-YR,
“Preparation Guide for. U.S. Department of Energy Nonreactor Nuclear Facility Safety Analysis
Reports,” and draft DOE-STD—3005—93, “Definitions and Criteria for Accident Analysis”, are utilized
for the format, content, and evaluation criteria. Other guidance utilized in the hazard and accident
analysis is noted in the specific section where it is applied. :

3.3 Hazard Analysis

Hazards and release mechanisms associated with the UNH Neutralization Project were initially identified
in a Preliminary Hazard Analysis (PHA). Subsequent analyses, including a What-1f/Checklist Analysis
and a Hazard and Operability Analysis (HAZOP), were performed to supplement the PHA. The PHA
identified the radiological inventory forming the basis for the Hazard Classification in accordance with
DOE-STD-1027-92. The UNH Project is a Hazard Category 3 based on the verified inventory of
radiological materials, and the remaining hazard and accident analyses requirements are implemented in
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accordance with DOE-STD-1027-92. Additional hazard analyses were performed to identify the OSHA-
regulated industrial safety issues. The "OSHA Assessment for the UNH Project: Plant 8, 2/3, and Hot
Raffinate"(Ref. 1), summarizes the OSHA Occupational, Industrial Hygiene, and Fire Safety
hazards/compliance issues. The hazard analyses were consolidated in the SAR final Hazard Analysis,
Appendix C. The PHA and OSHA Assessment were reviewed by other project team members to develop
procedures, training, and emergency preparedness plans. .

3.3.1 Hazard Analysis Methodology

The hazard analysis identified the hazardous material quantity, form, and location, along with energy
sources and potential initiating events. Preventive and mitigative features were also identified. Hazards
were evaluated to determine safety significance to the on-site and UNH Project worker populations.
There are no hazards with the potential to affect the off-site population. Several methods were utilized
to identify and evaluate hazards as described below.

3.3.1.1 Hazard Identification Methodology

The inventory of hazardous material to be treated was identified and the quantity and composition verified
by outage measurements and laboratory analysis, respectively. The inventory of process-related chemicals
necessary for the neutralization, precipitation, and filtration were calculated based on the bench scale
testing of the process in the laboratory and process capacities. Hazards associated with the facilities being
utilized were identified by reviewing previous air monitoring records, facility history, and walk down
. inspections. The radionuclide inventory used for hazard classification is included in Appendix E, Hazard
Classification, and other identified hazards are found in Appendix B, Hazard Descriptions.

3.3.1.2 Hazard Evaluatipn Methodology

Hazards were evaluated utilizing the PHA, What-If/Checklist, and Hazard and Operability Analysis
(HAZOP) methods. The PHA evaluated the hazards associated with the facility, utilities, and inventory.
The What-if Checklist evaluated the hazards associated with the 50 % design and was a precursor to the
more detailed HAZOP. The HAZOP evaluated the hazards associated with the operation of the system
and potential deviations from the intended operation. The hazards identified in each of these methods
were assembled in one Hazard Analysis table (Appendix C). The table includes the hazard/event, cause,
mitigators, preventive features, qualitative consequence and frequency classifications, and
actions/comments. Hazards that are standard to industry, addressed by consensus standards, and -are
currently controlled by implemented site procedures and training are considered controlled and not further
evaluated. The hazard evaluation criteria utilized is presented Table 3.3-1, Consequence Classification
Criteria; Table 3.3-2, Frequency Classification; and Table 3.3-3, Criteria for Safety Significance.
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Table 3.3-1 includes the criteria for determining the severity of the accident sequence formed by the
hazard/event and cause columns of the Hazard Analysis in Appendix C. Criteria were not developed for
the general public because a Hazard Category 3 activity has the potential for only significant localized
affects. The numbers indicated in the Hazard Table Designation column of the Table 3.3-1 correspond
to the consequence column of the Hazard Analysis tables in Appendix C, with the exception of industrial
hazards already addressed by consensus standards and site programs, training, and Health and Safety
Plans.

Table 3.3-1 Consequence Classification Criteria

Hazard Worker Radiation Worker
Table |Worker Safety Exposure Chemical
Severity | Designation ' Exposure
High 4 > 1 fatality |= 25Rem ERPG3 |
Moderate 3 1 fatality = 5 but < 25 Rem |ERPG-2
or = 5 serious
injuries
Low 2 =1but <5 |=20.1but < 5Rem |ERPG-1
serious injuries
Below 1 Minor Injuries | < 0.1 Rem PEL-TWA
Concern

Table 3.3-2 includes the qualitative frequency estimates applied to the scenarios formed by the hazard and
consequence columns of the Hazard Analysis table. The short project duration was considered when
applying the frequency estimates. The number in the Hazard Table Designation column of Table 3.3-2
corresponds to the Frequency Class column of the Hazard Analysis.

Table 3.3-2 Frequency Classification

Descriptive | Hazard Table Description Description
word Designation
Anticipated 4 10! = p > 10? [Incidents that may occur several times
during the lifetime of the facility.
Unlikely 3 102 > p > 10* ]Accidents that are not anticipated to
occur during the lifetime of the facility.
Extremely 2 10* = p > 10° |Accidents that will probably not occur
Unlikely during the life cycle of the facility.
Incredible 1 10¢ 2 p Accidents that are not credible.
FERMCO\ES&H\SA:
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Table 3.3-3 is the matrix of the Frequency Classification and the Consequence Classification values
included in Tables 3.1-1 and 3.3-2, and is used to determine safety-significance. For each scenario in
the Hazard Analysis table in Appendix C, the first number in the Accident Bin column of the table
corresponds to the cause, and the second to the Table 3.3-3 designation. If an event in the hazard
analysis has a accident bin number greater than 5 (designated with SS), the listed preventive/mitigative
feature is designated safety-significant. None were identified for the UNH Project. There were no
safety-class items because the UNH Project is a category 3 activity and has no potential for off-site
consequences.

Table 3.3-3 Criteria for Safety Significance

Hazard Consequence

[ Fruluency Low Moderate High

Anticipated |3 6 SS 9 SS
Unlikely |2 5 Ss 8 SS
Extremely |1 4 7 SS
Unlikely '
Incredible n/a n/a n/a

3.3.1.21 Preliminary Hazard Analysis (PHA)

The PHA was a collaborative effort of safety, design, operations, and management representatives
performing the following steps:

1) | Identification of radiological, chemical, industrial, and unique hazards.
2) Review of new and previous analyses and lessons learned.
3) Qualitative evaluation of the identified hazards listing the hazard/event, cause, consequence,

and corrective action/mitigators.

The technical approach outlined in "Guidelines for Hazard Evaluation Procedures," 2nd Edition, AIChE
(Ref. 2) was followed with one modification. - Qualitative Hazard Categories were not included in the
PHA tables. They were determined after the completiori and incorporation of other analysis results. The
PHA also included a description of the process and the Hazard Categorization. The PHA was distributed
to all UNH Project team members, independent reviewers, and the DOE to provide an introduction to
the UNH Project scope and associated hazards.
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3.3.1.2.2 Hazard and Operability Analysis (HAZOP)

The HAZOP of the 90% Design was performed to identify process-related hazards. Though the system
is not complex, a HAZOP was considered an appropriate technique to better identify specific process
related hazards, evaluate operability, and aid in procedure development. Prior to performing the
HAZOP, a "What-if" Analysis was performed to identify any "fatal flaws" that could be fixed prior to
the HAZOP and introduce the HAZOP team members to the UNH Neutralization process. Safety
Management, Inc., an independent contractor, led the What-if and HAZOP analyses. The technical
approach outlined in "Guidelines for Hazard Evaluation Procedures” was followed. A team representing
safety, design, operations, and management was assembled. The team and leader reviewed the 50%
design drawings and work plan. The leader developed a list of What-If questions, using a checklist to
cover any gaps, and the team evaluated each question. No "fatal flaws" were identified and the team
continued with the HAZOP analysis when the 90% design was submitted.

Following Process Safety Management principles and techniques was also a recommendation of the Type
B Investigation (Ref. 3) of the spill from the UNH spill in April 1993. The team leader systematically
led the team through the processing system sections identifying the consequences of deviations from
normal operations. No serious issues were identified, and the results of the HAZOP were incorporated
into the Hazard Analysis. The HAZOP analysis is included in Appendix D.

3.3.2 Hazard Analysis Results
3.3.2.1 Hazard ldentification

The results of the hazard identification and evaluation are presented together in Table form in Attachment
C, Hazard Analysis for the UNH Neutralization Project. Appendix E, Hazard Categorization, includes
the UNH Storage Tanks inventory, summarizes the composition of the UNH solution, and includes the
. Hazard Classification comparison to DOE-STD-1027-92. No hazards were identified affecting the off-site
population. There are no significant hazards to the on-site population. Hazards identified affect the UNH
Project workers. ’

3.3.2.2 Hazard Classification

Hazard Classification was performed in accordance with DOE-STD-1027-92. The total inventory of
radionuclides within the scope of the UNH Project was identified in the PHA and compared with the
Threshold quantities for radionuclides in Table A.1 of Attachment 1 to DOE-STD-1027-92. A criticality
Safety Analysis (CSA) was performed that determined that there was no potential for criticality for the
UNH Neutralization Project (See Section 6). Reference Appx-E, “Radiological Hazard Classification”
table for the comparison to the Category 2 and Category 3 Threshold Quantities, and “Uranium
Inventory” for the inventroy in each tank. The comparison resulted in the UNH Project being classified

FERMCO\ES&H\SA:
G:\NSS\UNFSARRI\UNR1.03 3-5 February 1995

GOGO51



e o ;"ﬁ; :&. ‘
Sowad -

FEMP-2385
~ FSAR, Rev. 1
as a Hazard Category 3. The hazard categorization is conservative because no segmentation was utilized,
though only a fraction of the inventory will be at risk during processing. The tanks will be emptied one
at a time, and tank groupings are separated by distance and physical barriers (reference Appendix A for
tank locations).

The UNH Project has sampled all of the UNH tanks to verify the quantity and characterization of the
inventory. In several of the tanks, the concentrations of transuranic elements were not quantitatively
determined. However, based on process knowledge, the presence of such material is expected to be
negligible. For the purpose of a conservative hazard analysis, the concentrations of transuranic elements
in these tanks were assumed to be equal to those measured for the "worst case tank."

3.3.2.3 Hazard Evaluation

The hazards and their associated preventivé and mitigative features were evaluated against the criteria
presented in Section 3.3.1.2 and no Safety-Class or Safety-Significant Systems, Structures, or
Components were identified (SCSSCs or SSSSCs). Hazards were evaluated against the worker safety-
significant criteria to determine if any of the identified mitigators and preventive features should be
designated safety-éigniﬁcant. None of the preventive or mitigative features were determined as significant
to worker safety. Hazards that are standard to industry, addressed by consensus standards, and are
currently controlled by implemented site procedures and training are considered controlled and not further
evaluated. The hazard analysis combined with the Health and Safety Plan and Conduct of Operations ‘
principles, and other controls identified in the following paragraphs are cdnsidered adequate to ensure
the safety of the worker.

3.3.2.3.1 Safety Enhancements

The safety enhancements were implemented as a result of lessons learned from previous processing, the
Type B Investigation (Ref. 3) prior to the preparation of this SAR, and as a result of the Hazard Analysis.

DOE Order 5480.19, “Conduct of Operations”, has been implementéd to ensure a formality of operations
and define a clear chain of command, as recommended in the Type B Investigation. All UNH Project
equipment will be clearly labeled and easily identified.

The UNH Neutralization processing system in Plant 2/3 and Plant 8 has been physically separated from
all other operations. : ‘

FERMCO Energy Isolation and Control has been implemented. Process and energy isolation will ensure
that workers will be protected from shock, high pressure, and other energy sources while performing
work.
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"As-Built” drawings of the existing equipment have been prepared. Drawings of the processing facilities
and equipment had not been kept up-to-date. Project Management prepared the "as-built" drawings to
“verify the equipment is in a safe configuration, maintenance activities are performed properly, and
components called out on drawings can be identified in the field.

Workers will be trained and qualified to perform the tasks required for the UNH Neutralization Project.
Formal task/project-specific training is performed and qualification cards developed for all operators.
Only workers with appropriate qualifications will be permitted to work on the UNH Neutralization
Project.

The composition and quantity of UNH has been verified by analyzing new samples, reviewing historical
data, and implementing verified outage measurement procedures.

Floor sump curbing has been installed in the buildings where deficient to ensure containment capability
in the event of a spill.

Batch processing was selected over continuous neutralization because more system control is provided.
The batch process optimizes the quantity of reagents, puts less inventory at risk, and provides an
opportunity to ensure process goals are met prior to transferring material to the filtering facilities.

Because of the hazards associated with using old equipment, new piping, valves, pumps, and
instrumentation have been installed to ensure accurate operation and indication. The previous processing
project Test Run Report and Type B Investigation identified several problems associated with the use of
the existing facilities, all of which were corrected by the new installations.

No direct heating of UNH will occur. Warm dilution water and the heat of dilution and neutralization
will be utilized to reach the desired temperatures. Generation of NO, and the potential for overheating

are greatly reduced.

The use of compressed air to clear lines has been eliminated reducing the potential of over-pressurizing
process components.

Dry runs will be performed with water as a substitute for UNH to facilitate on-the-job training, verify
system operation, and verify procedures.

3.3.2.3.2 Defense-in-Depth

Process piping utilized to transfer UNH is schedule 40, 304L stainless steel, which is appropriate for the
type of material and operating.pressures.
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Pumps are designed with no-leak seals and a high pressure switch to shut off the pump to ensure the
piping is not overpressured in the event of a plug or leak. A line has been installed connecting the
discharge and suction of the pumps which contains a pressure relief valve that will actuate in the event
the high pressure switch does not shut off the pump. Pressure indication is also provided at the pump
controls, where a worker will be stationed at all times during a transfer.

Processing tanks are provided with level sensors that will close inlet valves upon high level. The
resulting high pressure will shut down the pumps. Prior to adding UNH to Tank F1-25 or F1-26,
dilution water is added to a certain specified level for a batch. If too much water is introduced, it can
be pumped out prior to adding the hazardous material. UNH transfer pumps are self-metering, a
specified amount of material to be transferred is programmed and pumped. When the diluted UNH is
in the processing tank, enough "free-board” remains to accept the total contents of the magnesium
hydroxide tank or tanker. It was determined in the HAZOP that the potential for overflow of a
processing tank was low.

3.3.2.3.3 Worker-Safety Features

The following features were not determined to be safety significant, but provide an additional level of
assurance that the facilities can operate safely. '

The Project Specific Health and Safety Plan has been completed which instructs workers on the potential
hazards and provides specific guidance on PPE and other actions to be taken to assure worker safety.
General industrial safety, access and egress, training, hazardous material handling and control, PPE,
emergency/contingency plans, and monitoring requirements are included in the Health and Safety Plan.
Workers are briefed on the potential hazards in the work area and the requirements of the Health and
Safety Plan.

Worker safety features consist of administrative controls and structure, systems, and components. The
primary administrative control is "Conduct of Operations.”" The Conduct of Operations Order has been
implemented in the form of Standing Orders and Conduct of Operations Principles are reflected in the
UNH Project procedures, training, staffing, qualifications, and management. Reference Section 11,
Operational Safety, for a the application of Conduct of Operations requirements for the UNH Project.

Process controls, indicators, and alarms have been installed to ensure workers are aware of the conditions
of the process system. Controls and indicators are located together at central control panels, permitting
immediate response to an alarm indication. The Uranyl Nitrate Neutralization Project Control Philosophy
(Ref. 7) contains a detailed description and location of the controls, indication, and alarms provided for
the UNH Neutralization Project.
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3.4 Accident Analysis

Though no accidents requiring quantitative analysis were identified in Section 3.3, quantitative accident
-analysis was performed for selected accident scenarios. Scenarios selected were based on the accidents
that would bound facility consequences and provide a worst case estimate of toxicological and radiological
consequences. The quantitative analysis assumed the most conservative meteorology. These included
natural phenomena events, explosion, fire, and spills. As determined qualitatively in hazard analysis,
none of the other accidents quantitatively exceeded on-site or off-site evaluation guidelines. Reference
Appendix E for the consequence calculations and detailed results.

3.5 References
1) FERMCO. OSHA Assessment for the UNH Project: Plant 8, 2/3, and Hot Raffinate
2) American Institute of Chemical Engineers, September 1992, Guidelines for Hazard

Evaluation Procedures, Second Edition.

3) DOE, June, 1993. Type B Investigation, Uranyl Nitrate Solution Incidents at the Fernald
Environmental Management Project, April 27 & 28, 1993, DOE-FN-93:0001.

4) DOE-STD-3009-YR, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear
Facility Safety Analysis Reports, U.S. DOE, Washington D.C., April, 1994 draft.

- 5) DOE-STD-1027-92, Hazard Categorization and Accident Analysis Techniques for Compliance
with DOE Order 5480.23, Nuclear Safety Analysis Reports, U.S. DOE, Washington, D.C.,
December, 1992.

6) DOE-STD-3005-YR, Evaluation Guidelines for Accident Analysis and Safety Structures,
Systems, and Components. U.S. DOE, Washington D.C., February, 1993 draft.

D " FERMCO, September, 1994. The Uranyl Nitrate Neutralization Project Control Philosophy.
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SECTION 4
SAFETY STRUCTURES, SYSTEMS, AND COMPONENTS

4._1 Introduction

This section identifies and describes those facility structures, systems, and components (SSCs) that are
necessary for the facility to satisfy the Evaluation Guidelines (onsite and offsite) or SSCs that are -
signiﬁcani to worker safety. There were no Safety Class or Safety Significant SSCs identified for the
UNH Neutralization Project.

4.2 Requirements

The designation of a System, Structure, or Component (SSC) as Safety-Class or Safety- Slgmﬁcant is
performed in accordance with: :

DOE Order 5480.22, "Technical Safety Requirements”
DOE Order 5480.23, "Nuclear Safety Analysis Reports”

DOE-STD-3005 draft, "Evaluation Guidelines for Accident Analysis and Safety Structures, Systems, and
Components”

DOE-STD-3009 draft, "Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility
Safety Analysis Reports”

Design codes, standards, and criteria for SSCs are not included because none of the SSCs are designated
as Safety-Class or Safety-Significant. SSC design criteria is located in the UNH Project 100% Design
Criteria Document (Ref. 4), which is based on DOE Order 6430.1A.

4.3 Safety-Class, Systems, Structures, and Components
Safety-Class SSCs are systems, structures, or components whose preventive/mitigative function is
necessary, within the constraints of an accident model, to keep hazardous material exposure to the public

below the off-site evaluation guidelines (Ref. 1). There were no SSCs relied upon in the accident
analyses to meet off-site evaluation guidelines (Ref. Section 3.4 of this SAR).
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G:\NSS\UNFSARRI\UNR1.04 4-1 February 1995

G3COE?



B
FEMP-2385
FSAR, Rev. 1
4.4 Safety-Significant Structures, Systems, and Components

Safety-Significant SSCs are systems, structures, or components whose preventive/mitigative function is
necessary, within the constraints of an accident model, to keep hazardous material exposure to on-site
workers below the on-site evaluation guidelines. In addition, based on judgement of the results of the
hazard analysis, those SSCs that could have significant impact on meeting the safety of the facility
worker, exclusive of standard industrial hazards, are also safety-significant SSCs (Ref. 1).

No SSCs are designated as safety significant. No SSCs were relied upon in an accident scenario to
prevent or mitigate accident consequences below on-site evaluation guidelines (Ref. Section 3.4 of this

SAR).

No SSCs were judged to have a significant impact on meeting the safety of the facility worker (Ref.
Section 3.4 of this SAR). '

4.5 References

1) DOE Standard 3009-YR, "Preparation Guide for U.S. Department of Energy Nonreactor
Nuclear Safety Analysis Reports,” April, 1994 draft. '

2) . DOE Standard 3005-YR, "Evaluation Guidelines for Accident Analysis and Safety,
Structures, Systems, and Components,” February, 1994 draft.

3) DOE Standard 1027-92, "Hazard Categorization and Accident Analysis Techniques for
Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports.

4) Parsons, August, 1994. UNH Neutralization 100% Design Criteria Document.
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SECTION 5
DERIVATION OF TECHNICAL SAFETY REQUIREMENTS

5.1 Introduction

This section provides information addressing the requirements of DOE 5480.23, Topic 16, paragraph
8.b.(3)(p) relating to the derivation of Technical Safety Requirements (TSRs).

The UNH Neutralization Project has been determined to be a Hazard Category 3 activity, based on the
verified inventory of radiological materials, in accordance with DOE-STD-1027-92. The safety envelope
for this activity meets the following definition:

L No project related accident scenarios result in an on-site or off-site dose that exceeds the
evaluation criteria.

° Non-standard worker safety events which could result in 5+ severe injuries or prompt death
are controlled by administrative controls.

° Operational and process safety is based on “defense in depth” in design and operation.
5.2 Requirements

DOE 5480.22, "Technical Safety Requirements."

5.3 TSR Derivation

Only a TSR with Administrative Controls is required for this activity. No systems, structures, or
components (SSCs) are relied upon to reduce exposures below Evaluation Guidelines. None of the SSCs
perfbrm significant worker-safety functions. The evaluation criteria for determining worker-safety
significance is presented in Section 3. None of the identified SSCs identified in the Hazard Analysis, if
omitted or misused would exceed this criteria and are not Safety Significant. Because there are no
SSSSCs or SCSSCs there are no Safety Limits (SL), Limiting Control Settings (LCSs), Limiting
Conditions for Operation (LCOs), and Surveillance Requirements in the TSR.

54 Administrative Controls

The following administrative controls shall be included in a TSR for the UNH Neutralization Project.
The administrative controls apply at all times once project authorization has been obtained to commence
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processing, unless otherwise noted.

5.4.1 FERMCO Responsibility

The project organization shall include, at a minimum, the foll'owing personnel with the - identified
responsibilities:

* Project Manager with overall responsibility for safety and regulatory compliance and interface
between the project and technical support organizations and subcontractors

L] Operations Manager with responsibility and authority to direct all field operations, day to day
supervisory authority, and responsibility for compliance with established control procedures

® Support personnel for Fire Protection, Emergency Preparedness, Radiation Control
Technicians, Industrial Hygiene, Quality Assurance, Maintenance, and Occupational Safety

® Project personnel with responsibility for performing tasks safely and empowered to stop any
activity that endangers workers or the environment

5.4.2 FERMCO Organization

The FERMCO RSO organization has overall responsibility for assuring that activities are perfofmed
safely. The relationship of the RSO organization, project organization and technical support shall be
defined in the UNH Project Technical Implementation Plan (TIP). The RSO organization shall develop,
implement, and maintain the following documentation:

] Project Specific Health and Safety Plan
] Safety Analysis Report

FERMCO is responsible for the development and enforcement of a Safety & Health Program. The Safety
and Health Program shall follow the requirements of DOE Directives and the regulations of other Federal
agencies and the State of Ohio. The RSO organization is responsible for ensuring the project is
performed in compliance with Safety and Health Program requirements. (See Section 5.4.4.1 for specific
Safety and Health Program requirements.)

5.4.3 Procedural Controls

Written procedures shall cover the conduct of activities during normal, abnormal, and emergency
conditions and surveillance, testing, and maintenance. The procedures shall be revised as necessary based
on use in the field until the UNH project is completed. Failure to follow any of the following six
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requirements shall result in a TSR Violation since such failure would be a clear violation of the safety‘
basis documented in the SAR. Qualified operators and operations supervisors are permitted to deviate
from written procedures to take immediate actions during emergency conditions to place the facility in
. a safe condition, and to protect equipment, personnel and public safety.

1. Enriched filter cake shall be packaged, handled, staged, and stored in accordance with written
nuclear safety procedures or analyses in accordance with DOE Order 5480.24, Nuclear
Criticality Safety. -

2. The written operating procedures shall contain controls that reduce the generation of NO,.

3. Tank D1-7 will not be processed as part of this project and all other projects and activities
in the area of Tank D1-7 shall be in accordance with the Process Requirements for Tank D1-
7. '

4. Process sampling shall be performed to verify that the pH of high nitrate slurry is greater

than 7.0 prior to transferring to the rotary drum filters.

5. Sampling and analysis shall be performed that verifies that the uranium concentration and
enrichment of the filter cake is within the specifications of Criticality Safety Analysis (CSA)
94-010; and the filter cake meets the Nevada Test Site (NTS) waste acceptance criteria prior
to shipping the filter cake to NTS.

6. Sampling and analysis of the filtrate shall be performed to verify that the filtrate is acceptable
for discharge from the UNH Processing System for further treatment prior to discharging the
filtrate from the Filtrate Hold Tank.

T Sampling and assay analysis of UNH crystals left in UNH tanks shall be performed prior to
turning the tanks over to the Safe Shutdown Program.

544 Programmatic Administrative Controls

For the following programmatic Administrative Controls, a TSR Violation would occur if the intent of
the Administrative Control requirements are not met and there is a direct threat to the safety of the
facility, personnel or the environment. The programmatic administratice controls listed below shall be
included a TSR for the UNH Neutralization Project. The TSR shall identify the requirements applicable
to the program and the committment to implement and maintain the program in accordance with the
specified requirements.

a Safety and Health Program

FERMCO\ES&H\SA: 4
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b) Radiation Protection Program
c) Industrial Hygiene Progrém
d) Industrial Safety Program
e) Fire Protection Program
1) Emergency Preparedness Program
g Document Control Program
h) Quality Assurance Prbgram
i) Conduct of Operations Program
0 Review and Audit Program
k) Unreviewed Safety Question Program
D TSR Violation and Occurrence Reporting Program
m) Nuclear and System Safety Program
n) Training and Qualification Program
0) ' Minimum Operations Shift Complement
5.5 Interface with TSRs from Other Facilities

There are no existing TSRs for other interfacing facilities which are applicable to this activity. Process
Requirements have been established for Tank D1-7 (Ref. 1). These requirements are addressed in Section
11, Operational Safety. \

5.6 Reférences

1) _ FERMCO, August, 1994. Process Requzrements for the Maintenance of Tank D1-7 in a Safe
Configuration Until Processing.

2)  FERMCO, 1995. Technical Safety Requirements for the UNH Neutralization Project, FEMP-
2400. '
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SECTION 6
PREVENTION OF INADVERTENT CRITICALITY

6.1 Introduction

This section provides information related to inadvertent criticality protection addressing the requirements
of DOE 5480.23, Topic 8, paragraph 8.b.(3)(h).

6.2 Requirements

Compliance with DOE 5480.24, "Nuclear Criticality Safety," is required. Site requirement, SR-2117,
"Nuclear Criticality Safety Requirements," identifies the specific requirements from DOE 5480.24 that
are applicable to this site.

6.3 Criticality Evaluation

Two of the UNH Storage Tanks contain material above the minimum enrichment for criticality (1.034 -
+ 0.010 wt % U-235) identified in ARH-600, table IIl.B-2. Tank D1-10 is located in the Digestion Area
of Building 2A and contains 2587 gallons of uranyl nitrate enriched to 1.29 + 0.001 wt % U-235. Tank
F2-607 is located in the NFS Tank area and contains 23,975 gallons of uranyl nitrate enriched to 1.09
4+ 0.001 wt % U-235. All other UNH material is critically safe by enrichment during all neutralization
processing stages and poses no criticality safety concerns. The highest enrichment of the remaining
material is in Tank F2E-5, which contains approximately 23,625 gallons of uranyl nitrate enriched to
1.018 + .001 wt % U-235 (Ref. Appendix E).

Criticality safety control for UNH neutralization of tanks D1-10 and F2-607 is ensured by safe uranium
concentration. Minimum critical concentration of 1.3% enriched uranium is 1.7 g U/cc per ARH-600,
table III.B.2-7 (Ref. 1). Laboratory bench scale testing of uranyl nitrate precipitation, as documented
in FEMP Criticality Safety Analysis (CSA) 94-010 (Ref. 2), resulted in a maximum uranium
concentration of 0.2 g U/cc and it is not credible for the uranium concentration to exceed the safe value
of 1.7 g U/cc. Field precipitation is anticipated to achieve less than the maximum uranium concentration
achieved in the lab. Enrichment values for all UNH storage tank material have been independently
verified. The nature of the process precludes potential for criticality and no credible contingencies have
been identified with respect to the UNH neutralization project that will lead to a criticality-event.
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6.4 Nuclear Safety Procedures

The UNH Neutralization Project will generate enriched filter cake that must be packaged and stored in
accordance with the appropriate FEMP Nuclear Safety Requirements. A Criticality Safety Analysis shall
be prepared for the staging of these drums. To ensure that the materials generated are properly
characterized, staged, and meet disposal criteria, two samples per batch will be analyzed to determine
the uranium concentration and enrichment of the dry compound prior to final characterization, packaging,
and shipment. | '

6.5 References

1) R. D. Carter, G. R. Kiel, and K. R. Ridgeway, "Criticality Handbook, Vols. I, II, IIL,"
Atlantic Richfield Hanford Co. report ARH-600, 1968. ‘

2) FERMCO, July, 1994. Criticality Safety Analysis, CSA 94-010, UNH Neutralization

Project.
3) FERMCO, June, 1993. Nuclear Criticality Safety Requirements, SR-2117, Rev. 0.
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SECTION 7
RADIATION PROTECTION

7.1 Introduction

This section provides information on the FEMP Radiation Protection Program as it relates to the UNH
Neutralization Project facilities and activities.

7.2 Requirements

Programmatic requirements are identified in the DOE Radiological Control Manual (Ref. 1), which
provides the basis for the FEMP radiological protection program. DOE Radiological Control Manual
requirements are codified in 10 CFR 835, "Occupational Radiation Protection". The FERMCO
Comprehensive Environmental, Occupational Safety and Health Program (CEOSHP) (Ref. 2), contains
the site-specific Radiological Control Manual for FEMP activities and is identified as Radiological
Protection Requirements (RPRs).

7.3 Radiation Protection Organization

The Radiological Control (RC) Department of Environmental Safety and Health Division (ES&H) has
the responsibilities for the Radiation Protection/ALARA Program. Radiological assessment, engineering,

" compliance, and dosimetry are essential elements of the RC Department. ‘Detailed responsibilities are
given in Radiological Performance Requirement (RPR) 5-3 of the FERMCO CEOSH Program and the
FEMP ALARA Program Manual (Ref. 3). ' ‘

7.4 Radiological Protection Training

All UNH work areas are within posted Contamination Areas. All UNH Project workers requiring access
to the work areas must have Radworker II training and General Employee Training (GET). Annual GET
and bi-annual Rad Worker II refresher training is required. - Respiratory protection training and a
Respirator fit test are required for most activities in the work areas. Access to the controlled areas is
controlled by a radiation technician that will deny access to any worker out of compliance with GET and
Rad Worker training. The UNH Operations Manager monitors the training requirements for the UNH
Project workers and will not permit any worker out of compliance with site and project-specific training
to work on the UNH Project.

FERMCO\ES&H\SA
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7.5 ALARA Policy and Program

The joint Radiological and ALARA Committee has gstabliShed policies to ensure occupational exposures
and environmental releases are as low as practicable. Radiological Engineering will ensure the process
of reasonably reducing radiation exposure is employed in the radiological control program. Specific
Committee requirements are presented in Section 1, Article 138 of the DOE Radiological Control
Manual. FEMP management has the following policy:

1) No practice involving radiation exposure shall be adopted unless its introduction producés a
positive net benefit.

2) All exposures shall be kept ALARA with economic and social factors taken into account.

3) The dose limits identified in Section 2 of the DOE Radiological Control Manual will not be

exceeded, and challenging administrative limits have been set to ensure ALARA.

The ALARA program is only as effective as each individual’s performance. All individuals at the FEMP
are instructed in the rules for radiation protection and in the use of ALARA principles to minimize
exposure. '

An ALARA/Design review (Ref. 4) has been completed in accordance with the DOE Radiological

Controls Manual and FEMP ALARA Program Manual. The average dose-rate that an individual will
receive, while at their designated work stations, will be limited to less than 0.5 mrem/hour and there is
no need for work area stay-time limits or shielding. Previous operations resulted in exposures well below
established regulatory limits.

7.6  External Radiation Exposure Control

External radiation exposure control requirements are addressed in the DOE Radiological Control Manual.
These requirements are integrated into the design of new operations, facility modiﬁcations, and
radiological work planning documents, and are fully implemented work begins. Radiation Work Permits
(RWPs) control entrance into radiologically controlled areas. External dose is minimized and controlled
by the following measures:

1) RWPs specify radiological precautions, stay times, PPE, and personnel monitors.

2) Decontamination is performed to the extent practical.
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3) Routine radiation surveys are performed to evaluate potential sources of radiation dose and
to trend area radiological conditions.
4) Adherence to good ALARA work practices is emphasized and discussed with the workers.

7.6.1 UNH Neutralization Project Control Measures

Decontamination and the removal of unnecessary sources of external radiation exposure will be the
primary control measures for this project. Work area modifications will be implemented to increase
distance from sources of radiation exposure which cannot be removed. Stay-times will be specified when
all other options have been exhausted. All reasonable measures are taken to prevent direct contact of
personnel (on the skin) with UNH solutions or other forms of radioactive materials. Specific PPE
requirements are determined and included on the FERMCO work permit at the time of the activity to
ensure that the work area conditions at the time of the activity are reflected.

7.6.2 Occupational Radiation Dose Limits

Radiation dose limits and administrative dose controls are used for controlling personnel occupational
radiation exposure. The limits and controls for exposure to ionizing radiation are described in the DOE
Radiological Control Manual. While 10 CFR 835 limits occupational eﬁcposure limit to 5 rem/year
(CEDE), the DOE Radiological Control Manual specifies an administrative limit of 2 rem/yr. The
. FEMP administrative limit is 1 rem/yr for both external and internal radiation dose. - Radiation received
from medical or dental exams or radiotherapy is not included in occupational radiation exposure.

7.6.3 General Public Radiation Dose Limit

The radiation dose limit for members of the general public and visitors to the FEMP is 100 mrem per
year as specified in the DOE Radiological Control Manual.

7.7 External Dosimetry

All personnel entering the radiological Controlled Area of the FEMP are required to wear personal
dosimeters (TLDs), in accordance with site access procedures. In addition to their own personal TLD

" (Thermolumiscent Dosimeter), individuals may be required to wear additional dosimetry devices as
required by the task specific RWP. '

Requirements for issuing, processing (including frequency of processing), and storing dosimeters, as well
as reporting of dosimetry results, are established by the RC Department. All personnel who enter the
FEMP are responsible for individual compliance.
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The RC Department provides dosimeters for all personnel requiring them at the FEMP, operates and
maintains dosimetry processing equipment, and records and reports dosimetry results. - In addition, the
RC Department identifies personnel for whom dosimetry is required. '

As required by DOE Order 5480.15, "DOE Laboratory Accreditation Program for Personnel Dosimetry,"
the FEMP’s external dosimetry program is certified by the DOE Laboratory Accreditation Program.

7.7.1 Extremity Dosimetry

As stated in the DOE Radiological Control Manual, extremity dosimetry is required to assess exposure
in a non-uniform radiation field. The RC Department evaluates the need for extremity dosimetry based
on the task and the location of work, identifies personnel required to wear extremity dosimetry, and
establishes requirements for issuing, processing (including frequency of processing), storing dosimeters,
and reporting results. - All personnel issued extremity dosimeters are responsible for compliance with the
requirements. The need for and the type of dosimetry are specified by the RC Department in an RWP.

The FEMP extremity monitoring program uses single-element TLDs mounted in ring badges. Extremity
dosimeters are processed and calibrated to determine the radiation dose to the skin of the extremity.

7.7.2 | Personal Accident Dosimeters

Inside of each assigned personnel dosimeter badge is a packet containing the personal accident dosimeter.
These dosimeters contain a sulfur pellet and three different types of metal foils which are activated by
the neutron flux associated with a criticality accident. Analysis of the radioactivity in the pellet and foils
will provide indication of an individual’s absorbed neutron dose.

7.8 Internal Radiation Exposure Control

Internal radiation exposure is minimized with engineering and administrative controls and by radiological
worker training programs, which emphasize good radiological work practices and principles of ALARA.
The primary exposure pathway for internal exposure is respiratory. The following measures are
employed to minimize the generation of and exposure to airborne radiation:

1) Work surfaces and transition areas are kept clean of removable contamination.

2) Work areas are posted and controlled by Radiological Work Permits (RWPs) which specify
appropriate anti-contamination measures and personnel monitoring requirements.
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3) Control points, barriers, and instruments for personnel/equipment monitoring are in place to
ensure adequate contamination control.
4) Containments and HEPA filtration devices are used to control airborne radioactive material

releases to the ambient work environment for those activities which have the potential to
create airborne hazards. '

7.9 Internal Dosimetry

Internal radiation monitoring at the FEMP is routinely accomplished by performing in vitro and in vivo
bioassay measurements and by evaluating worker exposures to airborne radioactive materials. The RC
Department defines the internal radiation monitoring program for all personnel at the FEMP.

Internal radiation monitoring is required for all radiation workers exposed to surface or airborne
radioactive contamination of 100 mrem annual effective dose equivalent from intakes of all radionuclides
from occupational sources or if any organ or tissue dose equivalent could exceed 5 rem annual dose
equivalent.

All personnel are responsible for reporting for in vivo examinations when scheduled and for leaving
excreta samples for in vitro analysis when requested. Failure to comply is considered a serious offense
and may result in disciplinary action. The schedule for collecting routine samples and the criteria for
collecting non-routine samples (i.e., incident or special samples) is established by the RC Department.

In addition, baseline, annual, and termination urine samples are required of all employees.' Any visitor
who intends to be on site for more than 5 working days is required to provide an initial, weekly, and end-
of-visit urine sample.

In vivo monitoring is the detection and quantification of radioactive materials in the lungs by means of
measuring the photons emitted. The In Vivo Examination Center utilizes intrinsic germanium detectors
inside a shielded counting chamber to provide sensitive, high-resolution measurements of radioactive
materials that emit low-energy photons. '

Internal dose assessments are performed to determine intakes of radioactive material that are significant.
Dose assessments are generally performed according to International Commission on Radiological
Protection Publication No. 30 (ICRP-30) methodology. The RC Department may modify the approach
if recent publications or actual bioassay data indicate that this would be appropriate. Methods of
estimating the dose equivalent from internal sources of radiation are to be appropriate to the workplace
conditions and consistent with National Council on Radiation Protection (NCRP), ICRP, and the US
EPA.
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7.10 Radiological Protection Instrumentation

Radiological instruments are periodically checked and calibrated to ensure their reliability and accuracy.
Instruments have tags or labels with their calibration dates. Calibration sources meet the National
Institute of Standards and Technology requirements. Each of the following instruments has a record
which specifies its use, calibration frequency, and calibration procedure:

1)  Portable survey instruments
2) Bioassay measurement equipment
3)  Laboratory, coimting room, and fixed radiation measuring equipment
4)  Process and effluent monitors and sampling equipment '
5)  Radiation area monitors
6) Portal monitors and other personnel contamination monitors
7)  Pocket and electronic dosimeters
8)  Air sampling equipment
9) Tool and waste monitoring equipment
10) Protective clothing and equipment monitors

In addition, the records of maintenance and special calibrations are maintained. The above requirements
are based on DOE Radiological Control Manual, and the CEOSHP Manual.

7.11 Respiratory Protection Program

The Respiratory Protection Program has been established at the FEMP to coordinate the selection,
issuance, use, maintenance, and inspection of respirators. The program complies with DOE orders which
incorporate the substantive provisions of OSHA and meets the recommendations of ANSI/Z-88 Standards.

Respiratory protection is required for FEMP employees whenever potential respiratory hazards are
present at concentrations that could present a health concern or as dictated by good health physics
practices. Assurance that personnel are not exposed to occupationally derived airborne radioactivity is
provided through the implementation of RPR 4-4, “Respiratory Protection-Radiological Control
Requirements,” of the CEOSHP Manual. '

The appropriate level of respiratory protection is required for all situations where there is a potential to
exceed applicable occupational limits (PELS, STELs, TLVs, or DACs), to include emergency response
and fire fighting activities, and to encounter oxygen deficient atmospheres.

The Respiratory Protection Program specifies the types of respirators approved for use at the FEMP and
describes procedures for conducting respirator storage audits and the performance of medical evaluation
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for respirator use. All respirator users at the FEMP must be fitted and trained as part of this program.
An ample supply of respirators shall be readily available for a qualified user.

Respirators requirements for the UNH Project activities are determined at the time the work is to be
performed. Respirator requirements are subject to change as preventive actions are taken to remove
respiratory hazards and protect from both radiological and non-radiological respiratory hazards.
Reference the RWPs and Chemical/Hazardous Work Permits posted at the Plant 2/3 and 8 Radiological
Control Points for respiratory protection requirements for specific activities.

7.12 Air Monitoring

Air monitofing is conducted in occupied work areas where an individual could receive an annual intake
of 2 percent or more of the appropriate annual limit on intake (ALI), or where an individual could be
continuously exposed to airborne concentrations of 10 percent or more of the appropriate derived air
concentration (DAC).- The types of air monitoring employed are: '

1) Personal Air Sampling (PAS), utilizing a low volume pump and lapel mounted sample filter.

2)' General Area (GA) sampling, to monitor ambient airborne radioactive material concentrations
and to trend and detect changing radiological conditions.

3) Working Level Monitors (WLMs), track etch cups, scintillation detectors, and special grab
sampling techniques are used to assess exposures to radon and radon progeny, in affected
areas of the facility.

4) Continuous Air Monitors (CAMs) are used in areas where airborne radioactive material

concentrations could routinely exceed 1 DAC, with alarm set points established and based on
the appropriate DAC and respiratory protection factors.

RPR 2-2, “Airborne Radioactivify Moniioring,” of the FERMCO CEOSHP Manual can be referenced
for more detailed information.

7.13  Radiological Monitoring and Contamination Control Programs

Radiation and surface contamination levels are monitored by the Radiological Control Department and
the required protective equipment (e.g., respirators and clothing), TLDs, and any other special -
radiological precautions are determined. These requirements are implemented for each task via an RWP.
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Routine surveys are performed to assess contamination levels in the process areas. The need for surface
contamination surveys is addressed in the RWP and work activities.

Radiation surveys are performed by RC personnel to preclude the possibility of exceeding established
radiation dose limits, and minimizing dose. Surveys are used to define the boundaries for posting
radiation and high radiation areas. Area radiation surveys are performed routinely, as determined by the
activity. ‘

As discussed above, controls are maintained for areas with known contamination. Posted areas advise
the individual worker of clothing and respiratory requirements which minimize the contamination. Prior-
to exiting a contamination or airborne radioactivity area, the individual is required to perform a frisk to
prevent the spread of contamination. Possible contamination areas are monitored to evaluate the need
for control requirements (e.g., clothing and respirators) and decontamination. Contamination control
requirements are discussed in Section 2 of the DOE Radiological Control Manual.

7.14 Radiological Protection Recordkeeping

Radiation Protection Program records are retained by two ES&H Division organizations, RC and
Dosimetry and Instrumentation. The records retained include radiological monitoring, work place
monitoring, and personnel exposure.

7.14.1 Radiological Monitoring Records

All original radiological sampling data including maps, surveys, and original sample worksheets are
retained and filed by the RC Department to ensure retrievability for a prescribed retention period.

7.14.2 Work Place Monitoring

Records of surveys, data sheets, maps, RWPs, health physics calculations, investigations, air sample
results, worksheets, and any other documentation directly related to work-place monitoring are filed by
the RC Department and maintained indefinitely.

Documentation of work conditions affecting the results of work area monitoring are listed on the
appropriate record with sufficient detail to allow understanding at an undefined future date.

7.14.3 Personnel Exposure

!

All supervisors receive copies of their personnel’s quarterly dose. A summary of annual, cumulative,
and Committed Effective Dose Equivalent (CEDE) is provided to each employee and subcontractor
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radiation worker on an annual basis. Dose records are kept indefinitely by Dosimetry. All raw data,
corrected data, and employee external radiation reports are filed quarterly.

7.15 Radiological Area Boundaries, Posting, and Controls

Radiologically controlled areas are classified in accordance with their radiation, contamination, and
airborne radioactive material levels. The areas are delineated by permanent structures (e.g., doors and
walls) or temporary provisions (e.g., cords and chains). The physical barriers are placed so that they
are visible from all directions and various elevations. The boundary signs indicate the condition (e.g.,
contamination or radiation) and special entry requirements. The posting requirements, definitions, and
methods presented per the DOE Radiological Control Manual, are followed by the RC Department and
implemented in accordance with RPR 4-0, “Radiological Protection Procedure,” of the CEOSHP Manual
for posting. Specific DOE requirements are given in Articles 233 through 237 of the DOE Radiological
Control Manual. All UNH Neutralization Project work areas are currently posted as Contamination
Areas with boundaries clearly marked with access requirements and posted RWPs. Area classification,
boundaries, and postings are subject to change as the hazards are removed and will not constitute an
Unreviewed Safety Question (USQ).

7.16 Entry and Exit Control Program

Access to the FEMP radiologically controlled area is controlled at the rear of the Service Building and
vehicle access gate. Access to Building 2A, NFS Tanks, O.K. Liquor Tank, Hot Raffinate, and C.D.
Blend is controlled through the radiological control point in the Extraction area of Building 2A. Access
to Plant 8 is controlled through the control point on the south side of Plant 8. Prior to access training
requirements are verified and the person is briefed on the applicable, posted RWP. If the person is
requesting access for a task not specified on an RWP, access will be denied until an RWP is generated
specific for the activity. No stay times restrictions are required for the UNH Neutralization operations.

7.17 Occupational Radiation Exposures

The average dose-rate that an individual will receive, while at their designated work stations, will be less
than 0.5 mrem/hour. Conservatively assuming 8 hours of exposure each day, 5 days per week, for a
project duration of 10 months, the exposure is 0.9 rem/yr. including internal and external dose. The dose
is less than the FERMCO administrative limit of 1 rem/yr, DOE’s limit of 2 rem/yr, and the 10 CFR 835
limit of 5 rem/yr. Exposures are anticipated to be lower than those estimated because of the
modifications made by the UNH Project and workers will not be in the work area 8 hours each day.
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; SECTION 8
HAZARDOUS MATERIAL PROTECTION

8.1 "Introduction

This section describes the hazardous material protection provisions. The section summarizes the
hazardous material concerns from the hazard analysis in Section 3. It also describes the relationship to
other SAR Sections, where these sections contain the requested .information. The information in this
section addresses the requirements of DOE Order 5480.23, Topic 10 paragraph 8.b.(3)(j), relating to
nonradioactive hazardous material protection. The SAR is not intended to be the vehicle for review and
approval of the site program.

8.2 Requirements
The requirements are listed in Table 8.2-1 below,

Table 8.2-1 - Hazardous Material Protection Reﬁuirements

Requirements Law Regulation or DOE
' Order
Hazardous Waste Management Resource Conservation 40 CFR 262, 264, 265,
and Recovery Act 268
Hazardous Waste Management . Ohio Solid and OAC 3745-52 et. seq.
Hazardous Waste Act
Asbestos Abatement . Ohio Asbestos Abatement | OAC 3701-34 et. seq.
Law and OAC 3745-20 et.
seq. '
Packaging of Materials Department of 49 CFR 172, 173
' Transportation
Hazardous and Radioactive Mixed Waste Program 5400.3
Safety Requirements for the Packaging and Tfansport‘ation of 5480.3
Hazardous Materials, Hazardous Substances, and Hazardous Wastes
Hazardous Waste Operations and Emergency Response 29 CFR 1910.120
FERMCO\ES&H\SA:
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8.3 Industrial Hygiene Organization

The Industrial Hygiene section is organized under the Occupational Safety, Health, and Medical Services
Department of the Environmental Safety and Health Division (ES&H). The industrial hygiene section
works to prevent occupational illnesses and injuries through the anticipation, identification, and control
of airborne chemical hazards in the workplace. Industrial Hygiene is responsible for the selection, the
analysis, and the interpretation of air monitoring methods for non-radiological chemical contaminants.
General air monitoring and personnel monitoring (i.e., worker breathing zone monitoring) are performed
as necessary to assure contamination control.

8.4 The ALARA Policy and Program

FEMP management has the responsibilities for the Chemical Protection/ALARA Program. The FEMP
management is aware of conditions and potential problems. Employees are trained, monitored for
exposuie, notified periodically of occupational history, and provided the necessary equipment and
procedures to safely control conditions. More specific responsibilities are given in the FERMCO CEOSH
Program (Ref. 1) and the FEMP ALARA Program Manual (Ref. 2).

FEMP management has the following policy:

1) No practice involving chemical exposure shall be adopted unless its introduction produces a
positive net benefit. '

2) All exposures shall be kept ALARA with economic and social factors taken into account.

Generally, if sample results exceed half of an applicable exposure limit, engineering and/or administrative
controls and the use of Personal Protective Equipment are implemented as soon as possible to reduce
employee exposure.

8.5 Hazardous Material ldentification Program

Hazards are identified by conducting walk-through of the facilities, air sampling, and research into the

history of the facility. The FEMP Plant Hazards Survey and Preliminary Hazard Categorization (Ref.

3) involved a systematic inspection of all FEMP Facilities to determine physical, chemical, and

radiological hazards. Section SPR 5-0, “Industrial Hygiene,” of the CEOSHP Manual states that -

FERMCO recognizes the importance of reducing chemical hazards and states how the hazards are
inimized.

FERMCO\ES&H\SA:
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8.5.1 UNH Project Hazardous Materials

The chemical hazards associated with the UNH project are shown in Table 8.5-1 below. Hazardous
materials and mitigators are addressed in the Hazard Analysis, Appendix C. UNH is the most hazardous
material with the potential to seriously burn skin and mucous membranes upon contact. Workers will
be required to wear chemical resistant PPE and respiratory protection when operating transfer equipment
and components, inspecting & sampling activities, monitoring transfers, cleaning up spills or leaks, and
other tasks with the potential for exposure to UNH contact or inhalation of UNH aerosols or NO,.
Specific PPE requirements are determined and included on the FERMCO work permit at the time of the
activity to ensure that the work area conditions at the time of the activity are reflected.

Table 8.5-1 Hazardous Materials

I- Chemical Location and Use Hazard
Mg(OH), Neutralization of UNH ' Not Hazardous
MgO Neutralization of UNH (mixed with water to | Inhalation hazard (irritant)
form Mg(OH),)
| unn To be processed Acidic and Radiological
' Inhalation and skin contact
Heavy metal toxic to kidneys
NO, May be generated from agitation, transfer, Inhalation
rinsing tanks, and addition of UNH to warm
water
Heavy Metals (Pb, Hg, Ba, Throughout process Environmental hazard
Cr, & etc.) . Toxic to internal organs
Diatomaceous Earth Plant 8 East and West EIMCO filters & Inhalation Hazard (silicosis)
Precoat makeup tank
Filter Cake Plant 8 East and West EIMCO filters Inhalation hazard
Drumming Station Internal radiation and toxic
Silicosis from dicalite
Nitrates Neutralized UNH filtrate Environmental hazard
Uranium Contamination - potentially all areas Inhalation and ingestion
Asbestos - Plant 2/3 deteriorating insulation and Inhalation hazard
transite panels. Lung cancer
FERMCO\ES&H\SA:
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8.6 Hazardous Materials Training

All workers receive the site minimum training for access as required by RCRA, OSHA, and DOE
addressing the chemical, radiological, and physical hazards associated with the FEMP facilities.
Reference Section 12 for the site training requirements. Workers are briefed on the task specific Health
and Safety Plan and the combined Radiological and Chemical/Hazardous Work Permit, which address
the specific hazards in the work area.

8.7 Hazardous Material Protection Instrumentation Program

Instruments are periodically checked and calibrated to ensure their reliability and accuracy. Instruments
have tags or labels with their calibration dates. Each of the following instruments has a record which
specifies its use, calibration frequency, and calibration procedure:

1) Portable Air Monitoring Equipment
2) Air sampling equipment

In addition, the records of maintenance and special calibrations are maintained. The above requirements
are based on the CEOSHP Manual. '

8.8 Respiratory Protection Program

The Respiratory Protection Program has been established at the FEMP to coordinate the selection, use,
maintenance, and inspection of respirators. The program complies with DOE orders which incorporate
the substantive provisions of OSHA and meets the recommendations of ANSI Z-88.2-1992 Standards.
The UNH Neutralization Project Health and Safety Plan (HASP) discusses the details of the use of the
portable supplied-air, air-filtering, and other respirators that may be required for the UNH Neutralization
Project-activities.

Respiratory protection is required for FEMP employees whenever potential respiratory hazards are
present at concentrations that could present a health concern or as dictated by good health practices.
Respiratory protection is required during emergencies such as fires or spills when the employee may be
exposed to oxygen deficient atmospheres, high airborne contaminant levels, or smoke. Respirators are
also required during either routine or unscheduled maintenance where action levels (8-hour exposure
limits; ceiling exposure limits; or 15-minute, short-term exposure limits) may occur.

The Respiratory Protection Program specifies the types of respirators approved for use at the FEMP and

describes procedures for conducting respirator storage audits and the performance of medical evaluation
for respirator use. All respirator users at the FEMP must be fitted and trained as part of this program.

FERMCO\ES&H\SA:
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An ample supply of respirators shall be readily available for qualified users.

Respirator requirements for the UNH Project activities are determined at the time the work is to be
performed. Respirator requirements are subject to change as preventive actions are taken to remove
respiratory hazards and protect from both radiological and non-radiological respiratory . hazards.
Reference the RWPs and Chemical/Hazardous Work Permits posted at the Plant 2/3 and 8 Radiological
Control Points for respiratory protection requirements for specific activities.

8.9 Air Monitoring

The air monitoring program is conducted to maintain compliance with DOE orders which invoke
Occupational Safety and Health Administration (OSHA) requirements for personnel exposure limits. For
airborne chemical contaminants, the most restrictive of the current values for either the American
Conference of Governmental Industrial Hygienists (ACGIH) threshold limit values or the OSHA
permissible exposure limits establish maximum acceptable worker exposure. Selection of a specific air
monitoring method will be based upon accuracy, reliability, and other considerations (e.g.,
reuse/disposable, analysis requirements, cost, etc.) to assure worker safety. '

Results are reported and a copy maintained and made available to the worker or former worker upon
request in compliance with 29 CFR 1910.20. The UNH project will control asbestos hazards by placing
barriers between operators and asbestos-contaminated areas and monitor to ensure barriers are effective.
~ Where it is not possible to control asbestos by engineered controls, respiratory protection is required.
Respiratory protection will be worn only when specified in the FEMP Work Permit.

8.10 Hazardous Material Monitoring and Control

Industrial Hygiene monitors for various hazardous airborne chemicals using different real-time
instruments and compares results to OSHA or ACGIH occupational exposure limit standards.
Combination flammable gas, oxygen, carbon monoxide, and hydrogen sulfide monitors are used for
confined space monitoring. Mineral acids and nitrogen dioxide are measured by a paper tape monitor.
Personal monitoring instruments are utilized to measure nitrogen dioxide in the breathing zone. All
monitors are calibrated prior to use and have regular maintenance performed. In addition to real-time
monitors, IH also collects air contaminants on various media such as filters, charcoal tubes, or silica gel
tubes for laboratory analysis. '

8.11 Hazardous Material Protection Record Keeping

A series of records are maintained on an employee by the Medical Department and the Safety Engineering
Department as specified in Emergency and Medical Services Execution, EMPR 3-0 and 3-8, of the
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FERMCO CEOSHP Manual. A Supervisor’s Report of Injury Form and a copy of the Notification of
Visit to Medical Services are used to document that an océupational illness or injury may have occurred
and that medical aid was administered. These two forms provide the record keeping basis for exposure
to hazardous materials while used for all occupational injuries and illnesses reports.

8.12 Hazard Communication Program

DOE and OSHA standards [DOE Order 5480.10 and OSHA 29 CFR 1910.1200, Hazard Communication]
require that health hazards be identified and that affected employees and others be notified of hazards.
The methods used for compliance with these requirements are contained in the FEMP Chemical Hazard
Communication Program, RM-2086 (Ref. 4). The purpose of hazard communication is to ensure that
the hazards of all chemical materials on site are evaluated so that proper controls can be maintained and
to ensure that information concerning the hazards is transmitted to affected employees and others as
appropriate.

SPR 5-6, “Hazard Communication,” of the CEOSH Program implements the requirements of OSHA 29
CFR 1910.1200, establishes responsibilities for hazard communication at the FEMP, and applies to all
FERMCO personnel. Requirements are included to cover the following HAZCOM or Right-to-Know
aspects: communicating hazard information, controlling the purchase of chemicals, determining potential
health hazards, material safety data sheets, container labels, training and information on non-routine
work.

8.13 Occupational Medical Programs

The FEMP Occupational Health Program conforms to DOE Order 5480.8A, “Contractor Occupational
Medical Program,” and the FERMCO CEOSH Program conforms to 29 CFR 1910.120, "Hazardous
Waste Operations and Emergency Response,” as required by DOE policy. The purpose of these
programs is to protect employees against health hazards in the work environment. '

Occupational medical exams establish a baseline for an employee’s health and are part of the medical
- records. Medical examinations are classified in two categories. The annual Class I examination is
required for any employee who spends more than approximately 10 percent of work time in areas where
the potential for exposure to substances exists. For hourly workers, emergency response team members,
and security personnel, a yearly physical is mandatory. This examination includes an evaluation of
medical history, blood and urine assays, pulmonary function tests, hearing test, electrocardiography, a
physical exam, and physician evaluation. Medical certification is required to use respiratory protection.

The physician’s examination under 29 CFR 1910.120 is initiated by either a significant employee
exposure or the potential for such exposure (i.e., a potential employee exposure that is either at or near
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the action level or at or near the permissible exposure limit). The Medical Services Section generally
notifies Industrial Hygiene (IH) to provide monitoring assessments of any exposures. The need for
bioassays is evaluated on a case-by-case basis by the Medical Director.

8.14 Occupational Chemical Exposure

The IH monitoring database indicates that NO, can appioach FERMCO action levels when UNH is
heated, the tanks are rinsed, or UNH solutions are transferred. In order to eliminate worker exposure
to NO,, several process controls were implemented. There will no direct heating of UNH, reducing the
generation of NO,. Tanks are equipped with exhaust ventilation, reducing the migration of NO,, to the
breathing zone, that may occur during transfers or mixing. In addition to the controls, air monitoring
will be in place to indicate if action levels are exceeded. Supplied-air respirators are available for work
that has the potential for generating NO, above action levels in-the breathing zone. Such work can
include maintenance on the tank components and rinsing of the tanks, as determined by the IH technician
on the Chemical/Hazardous Work Permit. When monitoring equipment alarms and indicates that action
levels are exceeded, workers are instructed to, place the system in a safe configuration, exit the area, and
notify the supervisor. The supervisor notifies Industrial Hygiene for resolution and further guidance.

Friable asbestos has been detected in Building 2A, Digestion, resulting primarily from the deterioration
of transite panels. Monitoring has historically indicated that action levels can be exceeded when work

disturbs settled asbestos. Worker exposure will be controlled by erecting temporary barriers, monitoring
for airborne levels, housekeeping to remove settled asbestos, and air-purifying respirators.

8.156 References

1) FERMCO, February, 1993. Comprehensive Environmental, Occupational Safety and Health
Program (CEOSHP), ESH-1-1000 '

2) FEMP, January, 199. FEMP ALARA Program Manual, RM-0015

3) FEMP, April, 1994. FEMP Hazard Sdrvey and Preliminary Hazard Categorization, Rev.
C.

4) FEMP, July, 1992. Chemical Hazard Communication Program, RM-2086.
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SECTION 9
RADIOACTIVE AND HAZARDOUS WASTE MANAGEMENT

9.1 Introduction

This section summarizes the plans for management of the Radioactive and Hazardous Waste present and
generated during operations, as required by DOE 5480.23, Topic 7 paragraph 8.b.(3)(g) relating to
radioactive and hazardous waste management for the facility. A source of approximately 200,000 gallons
of Uranyl Nitrate, classified as a RCRA mixed hazardous waste, will be processed to produce magnesium
diuranate and aqueous filtrate. The aqueous filtrate will be treated and tested to confirm its acceptability
for discharge under the present National Pollutant Discharge Elimination System (NPDES) permit and
released to the Great Miami River. The solid filter cake of magnesium diuranate and precipitated
regulated metals will be drummed, sampled to verify it is not RCRA Hazardous Waste and meets Nevada
Test Site (NTS) acceptance criteria, and staged for shipment to NTS. The Uranyl Nitrate Hexahydrate
Neutralization Project Removal Action Work Plan provides a complete, coherent discussion of the
treatment processes and disposal/discharge criteria to be utilized in managing the process waste products.

9.2 Requirements
1) 40 CFR 261, Identification and Listing of Hazardous Waste
2) NVO-325 (Rev. 1), Nevada Test Site Defense Waste Acceptance Criteria, Certification, and

Transfer Requirements.

3) Ohio EPA Authorization to Discharge Under the National Pollutant Discharge Elimination
System (NPDES): OEPA Permit #11000004°BD effective 2/12/90; °CD effective 7/15/91; and
‘DD effective 5/20/93.

9.2.1 Applicable or Relevant and Appropriate Requirements (ARARs

Although the UNH Neutralization Removal Action is exempted from the procedural requirements to
obtain Federal, State or local permits, Section XIII.B of the Amended Consent Agreement requires DOE
to provide specific information regarding the permits that would be required in the absence of the
CERCLA permit exemption for on-site response actions. This permit information is required to include:

® Identification of each permit that would otherwise be required;
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® Identification of the standards, requirements, criteria or limitations that would have had
to have been met to obtain each permit; and,

® Explanation of how the response action will meet the standards, requirements, criteria,
or limitations identified in the above Item.

The Permit Information Summary was prepared and included in the UNH Neutralization Project Removal
Action Work Plan (Ref. 1) to fulfill the requirements of Section XIII.B of the Amended Consent
Agreement. The summary provides a description of how this removal action will comply with the
standards, requirements, criteria, or limitations that would be imposed by permits required absent the
CERCLA permit exemption for on-site response actions. |

9.3 FEMP Waste Management Organization

The management of radioactive and hazardous waste at the FEMP is integrated across several Divisions
which include; Waste Programs Management, Remediation Support Operation, Materials Control &

Accountability, and Regulatory Programs. Waste Programs Management is responsible for the planning
 efforts (budgeting, procuring resources, procedures, etc.) involving all waste management projects and
activities. Remediation Support Operation is responsible for providing the properly trained personnel
(laborers, chemical operators, motor vehicle operators, etc.) to perform the work outlined by Waste
Programs Management. Materials Control & Accountability is responsible for the coordination of waste
container tracking which includes; documenting container contents, properly labeling containers, stbfage
and movement of containers, and entering container information into the waste tracking computer
database. Materials Control & Accountability is also responsible for accounting for all nuclear materials.
Regulatory Programs is responsible for ensuring all waste management activities are in compliance with
all DOE Orders and regulatory drivers.

9.4 Radioactive_and Hazardous Waste Stream Sources, Handling and
Treatment Systems

The materials to be processed by the UNH Neutralization Project includes solutions presently stored in
eighteen stainless steel storage tanks. The contents of these tanks vary in uranium content from 13 to 341
grams of uranium per liter. Another tank, D1-7, contains a uranium/organic/water mixture which will
require additional treatment not within the scope of the UNH Project. Six of the tanks contain uranium
with an isotopic enrichment of 1% or greater of U-235. The solutions have a free acid content of up to
4.7N. The material stored in the nineteen tanks is classified as a RCRA hazardous waste under 40 CFR
261.22 due to its corrosivity characteristic and under 40 CFR 261.24 due to toxicity characteristic
resulting from the presence of two heavy metals (chromium and barium).

FERMCO\ES&H\SA -
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- The only gaseous waste stream identified for this process will consist of NO, gases generated during the
neutralization steps. A scrubber system is included at the dilution/neutralization tank to mitigate any NO,
emissions though exceeding regulatory limits is not likely (Ref. 2).

As a result of the dilution and neutralization processes included in this project, the excess nitric acid will
be neutralized to form soluble magnesium nitrate, and the UNH will react to form a magnesium diuranate
precipitate.

The precipitate, which also will contain other metal contaminants such as chromium and barium, will be
separated from the filtrate by rotary drum vacuum filters, collected in drums, and sampled. Dust
collection systems are provided at the drumming stations to control the release of airborne particulate.
Air monitoring instrumentation is installed at the stations to assure safe levels of particulate matter are
maintained. ~

The filtrate will be transferred to the FEMP Waste Water Treatment System, where it will be processed
to convert the nitrate ions to nitrogen gas, tested to confirm its acceptability for discharge under the
present NPDES permit, and released to the Great Miami River as part of the normal FEMP waste water
discharge stream.

The drummed filter cake (precipitate) will be analyzed by the Toxicity Characteristic Leaching Procedure
(TCLP) of 40 CFR 261, in accordance with the FEMP RCRA Part B Permit Application, to confirm that
no hazardous waste is present. The drums will then be staged for shipment to the Nevada Test Site
(NTS). A Project Specific Sampling and Analysis Plan, 94-795 (Ref. 3), has been prepared specifying
sampling and analysis requirements for acceptance at the Nevada Test Site (NTS).

Enriched materials may require further analysis and processing prior to shipment.

9.5 Waste-Handling or Treatment SYstem Functions

The UNH Neutralization Project as described in this SAR is a waste treatment system. The UNH
solution inventory has been declared a waste, and the project mission is to convert the waste into a safe
form for disposal.

9.6 Quantity and Forms

As discussed above, neutralization and precipitation of the uranyl nitrate will generate two waste streams,
solid magnesium diuranate filter cake and aqueous filtrate. Barium, chromium, lead, and mercury will
also be removed and present in the filter cake. The bench scale testing results show that approximately
5,000 55-gallon drums of magnesium diuranate filter cake and 275,000 gallons of high nitrate filtrate will
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be produced. Contaminated trash, analytical samples, used Personal Protective Equipment, and other
process related trash will be generated. The following waste streams were identified on the Project Waste
Identification Form (PWID) for the UNH Neutralization Project and are not RCRA Hazardous Wastes.
None would meet any of the hazardous waste listings under OAC 3745-51-31 (in lieu of 40 CFR 261,
Subpart D), or exhibit any of the hazardous waste characteristics under OAC 3745-51-21 to 24 (in lieu
of 40 CFR 261.21 to 24)

9.6.1 Magnesium Diuranate Filter Cakg

Magnesium diuranate filter cake will be generated and drummed in Plant 8. The drummed filter cake
will be staged in Plant 1 for off-site disposal. The Uranyl Nitrate Bench Test Report and previous test
results indicate that the waste stream will meet the requirements for disposal at the Nevada Test Site
(NTS). Sampling and Analysis Plan Number 94-795 specifies the sampling and analysis requirements
that, if followed, will generate results in agreement with sampling and analysis requirements of NVO-325,
Rev. 1, Nevada Test Site Defense Waste Acceptance Criteria, Certification, and Transfer Requirements;
and the FEMP Sitewide CERCLA Quality Assurance Project Plan (SCQ).

9.6.2 Aqueous Filtrate

Filtrate that will not be recycled through the processing system will be transferred to the General Sump.
Treatment of the filtrate after acceptance at the General Sump is not within the scope of the UNH
Neutralization Project. The UNH Neutralization Project considered NPDES requirements to ensure
‘treatability of the filtrate at the FEMP Biodenitrification Facility and release under the FEMP NPDES
Permit. ‘

9.6.3  Miscellaneous Waste

It is anticipated that six additional waste streams will be generated throughout the course of the project.
The waste streams include: - '

scrap wood

scrap metal

plastic, rubber, paper, fiberglass, rope

non-regulated asbestos containing material (non-friable)
electrical equipment (wire, conduit, lights, switches, etc.)
personal protective equipment (PPE).

Each of these waste streams has either been characterized or will be characterized through the use of
process knowledge checklists as it is generated using existing site procedures.

FERMCO\ES&H\SA _
G:\NSS\UNFSARRI\UNR1.09 94 February 1995

60036



-6968

FEMP-2385
FSAR, Rev. |
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Work Plan, June 1994.
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SECTION 10
INITIAL TESTING, IN-SERVICE SURVEILLANCE, AND MAINTENANCE

10.1 Introduction

The initial testing, in-service surveillance, and maintenance requirements for this facility that are
important to the operability and safety of this facility are presented in this section.

10.2 Requirements

DOE Order 5480.31, "Start-up and Restart of Nuclear Facilities"
DOE Order 6430.1A, "General Design Criteria"

DOE Order 4330.4A, "Maintenance Management Program"”
DOE Order 5700.6C, "Quality Assurance"

10.3 Initial Testing Program

Start-up testing demonstrates that a system or facility which has been newly installed, significantly
modified, or shut down for a prolonged period is capable of ‘fulﬁlling its intended design function. FEMP
Engineering Procedure, "Start-up and System Operability Test Procedure,” ENG-12-6003 (Ref. 1),
establishes the guidelines for determining when a test is to be performed, its preparation, execution, and
closeout. Construction and acceptance tests, instrumentation.calibrations, individual systems tests,
pre-operational integrated systems tests, and system operational tests certify that a new facility or system
meets its design criteria. This test program contains both notification points and an evaluation of the
process by the operating contractor’s safety organization, quality assurance, and independent laboratory.

_The start-up test results are compared to both the design criteria and construction specifications to verify
' compliance with the design and designated standards. The results of the test program provide the
documentation needed to validate the design, facility, construction, and safety analysis. The specific
start-up testing requirements for the UNH Neutralization Project are presented and in Table 10.3-1, Start-
up testing for the UNH Neutralization Project. These features were identified in the Hazard Analysis in
Section 3 as having a direct bearing on the safety and operability of the process. The UNH
Neutralization Project Manager is responsible for ensuring the completion of initial testing as required
in ENG-12-6003 prior to operations.
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Table 10.3-1 Start-up testing for the UNH Neutralization Project
l ’ System Start-up Testing
IkSystem vessels, pipin;, and valves Hydrostatic testing, operability (valves)
Pumps ' . Test for operability, flow rate
NO, Air Monitoring Test for operability, setpoint, and calibration
Required Air Monitoring Equipment Test for operability, setpoint, and calibration
NO, Scrubber Test for operability and effectiveness
| Level Indication & Control Test for operability, setpoint, and calibration
Temperature Indication Test for operability, setpoint, and calibration
pH Indication & Control Test for operability, setpoint, and calibration
Limit switches on valves Test for operability, setpoint, and calibration
|l Flow Indication & Control Test for operability, setpoint, and calibration
Scales Test for operability, setpoint, and calibration
Diked area and curbing Test for leak tight condition
Local exhaust ventilation for diatomaceous earth Test for operability and design flow rate
" Ground Fault Circuit Interrupters Test for operability
10.3.1 Simulation
Verification of the UNH process equipment, procedures, and training readiness prior to will be

obtained by an operability or simulation test. The simulation procedure will involve a demonstration of
system operability using water as the process fluid. The following list of the equipment to be utilized

during UNH processing will be included in this test.

Simulated "UNH" Tank -

different UNH tank locations.

Dilution/
Neutralization Tank -

Tank F1-26 will be used to received the water from the
tanker truck. While the water is in tank F1-26, some quantity of

A tanker truck filled with water will be positioned near each of the fiv

f

magnesium hydroxide will be transferred to simulate neutralization.

Magnesium Hydroxide
Supply Tank -

Slurry Hold Tank -

Tank 3A, located by Tank F1-26, will be used to make-up
a quantity of magnesium hydroxide by mixing Mg(OH), with water.

Tank F 43-203A will be used to receive the water from Tank F1-26.

This tank will also be used to provide water to the East or West EIMCO
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Filter to simulate filtering of the UNH.

East and West Each filter will be operated sepé.rately during the

EIMCO Filter - simulation procedure.
Filtrate Hold Tank 25A will be used to receive filtrate water from the
Tank - East and West EIMCO Filter

The transfer of water from each processing vessel will be performed using the new pumps and piping
systems. A training and qualification program incorporating Conduct of Operations and hazard analysis
results will ensure that personnel have the ability to operate and understand the process. These programs
will enable the simulation operation and a detailed review of the pfocedures and provide on-the-job type
qualification prior to the actual processing of UNH solution.

The Operational Readiness Review Team reviews testing procedures and test results to ensure that a new
system or process will be tested and its design function verified.

10.4  In-Service Surveillance Program (ISP)

When a component, system, or facility has been installed and its capability proven, this capability is
periodically demonstrated and maintained by surveillance testing, in-service inspection, and/or
maintenance. Test results will be documented and evaluated relative to acceptance criteria that s'atisfy
specified objectives. Surveillance testing proves that the design function of a system or component be
fulfilled when required. In-service inspection confirms that an aspect of a system or component continues
to be satisfactory (e.g., pressure integrity). Test results will be documented and evaluated relative to
acceptance criteria that satisfy specified objectives. System-by system in-service surveillance is presented
in Table 10.4-1. Any indication of a leak is reported to the UNH supervisor. Corrective actions will
be taken based on the severity and location of the leak. Reporting requirements will be followed as stated
in Section 15. DOP testing of HEPA exhaust is required after opening the unit, replacing the filters, or
every 6 months.
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Table 10.4-1 Surveillance Requirements for the UNH Neutralization Project
System ‘Surveillance Frequency J :
System vessels, piping, valv:s Visual Leak Inspection ;;sfer* I
NOx Air Monitoring Test for operability, setpoint, and calibration Monthly |
Airborne Radiation Monitoring Test for operability, setpoint, and calibration =~ | Monthly
PPE Inspection for integrity Each use
Asbestos Air Monitoring Test for operability Monthly
NOx Scrubber Test for operability ' Monthly
Level Indication & Control Test for operability, setpoint, and calibration Each Batch
Temperature Indication Test for operability, setpoint, and calibration Monthly
pH 1&C _ | Test for operability, setpoint, and calibration Monthly
Limit switches Test for operability, setpoint, and calibration Monthly
Flow Indication & Control Test for operability, setpoint, and calibration Monthly
Scales Test for operability, setpoint, and calibration | Monthly
Drumming Station HEPA Exhaust Test for operability : Each use
DOP test ~ Bi-annual;
after opening
unit;
after filter
cha.t_xge
Local exhaust ventilation for Dicalite Test for operability Each Use
NOTE: *Done during and after each Transfer

10.5. Maintenance Program

The Maintenance Program for the UNH Neutralization Project supports and enhances the safe operation
of the UNH systems and facilities. The UNH Project has an anticipated operating duration of 9 months
and contains no safety-significant or safety-class systems structures, or components. Maintenance
requirements are graded to focus on maintaining the operability and safety of the UNH processing
systems and work environment. -

10.5.1 Maintenance Philosophy

Maintenance has a major role in preserving DOE property and ensuring safe and reliable operation of
facilities and equipment. The maintenance program for the UNH Neutralization Project utilizes the

FERMCO\ES&H\SA:
G:\NSS\UNFSARRI\UNR1.10 104 February 1995



~-6968
FEMP-2385
FSAR, Rev. 1

FEMP Site Maintenance Program. Maintenance requirements are implemented utilizing an approach
tailored to the UNH Neutralization Project. This approach provides for maintenance of equipment
commensurate with the relative importance to safety, environmental protection and compliance,
programmatic mission, and facility specific requirements. If equipment is important to safety, important
to environmental protection, is costly to replace, or failure would seriously impact the Project, the
maintenance requirements are more stringent than maintenance fequirements applied to equipment or
systems that do not have safety, environmental, or programmatic consequences. This philosophy is
consxstent with DOE Order 4330.4B.

10.5.2 Maintenance Program Management Systems

The Site Maintenance Program is controlled by two elements, the Maintenance Operating System and the
Computerized Maintenance Management System (CMMS). The Maintenance Operating System consists
of the documentation and procedures which ensures that structures, systems, and components are
maintained in accordance with DOE Order 4330.4B. The CMMS is a computerized automated
maintenance management system used to integrate and control work order generation, preventive
maintenance (PM) scheduling, and machinery history. The maintenance work order system is the vehicle
for requesting and completing maintenance activities. '

UNH Neutralization Operations personnel coordinate PMs for both new and existing UNH Project
equipment with the Maintenance Department to ensure that a PM does not become due at a time that will
impact operations schedules. '

Deficiencies noted on completed PM work packages or by deficiencies submitted to the RSO Commitment
Tracking System initiate corrective maintenance activities for the UNH facilities. Work orders to correct
deficient maintenance items are processed and scheduled using the CMMS system. Maintenance
deficiencies are tracked from initiation through resolution.

10.5.3 Maintenance Work Order System

The FEMP Work Request/Order System provides the instructions for requesting, approving, and
controlling service activities performed by Maintenance and Support Services at the FEMP. The
pfocedure establishes a system that ensures that maintenance and related activities are performed in an
auditable and safe manner consistent with DOE, other governmental, and FEMP policies. All requests
for Custodial Maintenance, Trouble Calls, Preventive Maintenance, Corrective Maintenance, and Support
Services are initiated and processed in accordance with this system. Quality, safety, maintenance, and
operations personnel review work order prior to approval and release. To ensure configuration control
the facility owners for the UNH Neutralization must approve work orders for the UNH facilities.

FERMCO\ES&H\SA: .
G:\NSS\UNFSARRI\UNR1.10 10-5 February 1995

696103



e R v)
- L
> iasd

I "2, ¥
}c{ : ‘) i
Th wt *

yohE g
FEMP-2385
FSAR, Rev. 1

10.5.4 Maintenance Program Responsibilities

The Maintenance Department is organized under the Remediation Support Operations (RSO) Division and
consists of a Maintenance Manager and designated personnel who perform planning scheduling,
preventive and corrective maintenance coordination, machinery history recording, and materials
management functions. The organization also consists of several specialty crafts.

- 10.5.5 Maintg’ nance Program Equipment

All UNH equipment under configuration control is identified in the UNH Project Master Equipment List
(MEL), which is a listing of UNH Project Facilities, systems, and equipment requiring tracking for
maintenance purposes. UNH Project and maintenance engineering personnel evaluate facilities, systems,
and equipment to identify required PMs. Under their guidance and in accordance with manufacturer’s
recommendations, PM procedures are written and subjected to review and approval by the site safety and
quality organizations. The PM procedure, PM schedule, and component information is entered into the
CMMS system.

Other items included in the maintenance program requiring safety inspection are power tools and special
tools and equipment used in maintenance activities. Periodic assessment and appropriate calibration
checks of maintenance tools and equipment ensure they are safe to use and are in current calibration,
where applicable. "

10.5.6 Méintenance Program Interfaces

The maintenance organizatio;i interfaces with the UNH Neutralization Project as follows:

® UNH Neutralization Operation administratively controls access to, and work in, the UNH
Neutralization Facilities. Maintenance work order review and approval by the facility
owner is required for work in the facility.’ '

® UNH Neutralization maintenance work orders and procedures require review by quality
and engineering personnel. Quality inspection support is required as specified in
individual work orders.

® UNH Neutralization maintenance work orders and procedures are reviewed by safety
personnel to ensure the adequate protection of the worker and by USQ TR trained
personnel to determine if the specified maintenance involves an USQ.

® Cognizant Systems engineering personnel review PM procedures and recommend systems
spare parts inventories.
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SECTION 11
OPERATIONAL SAFETY

11.1 Introduction

This section provides information that satisfies the requirements of DOE 5480.23, paragraph 8.b.(3)(g),
relating to operational safety. The section describes the basis for programs, plans, and procedures used
to assure that operation of the facility is managed, organized, and controlled in a safe manner in
accordance with the requirements of DOE 5480.19 and other applicable DOE directives. The SAR is
not intended to be the vehicle for review and approval of these programs. It is intended to describe the
salient features of the program as it relates to this facility. The detailed programs and procedures are
referenced facility documents and may be changed without further DOE approval if the changes do not
constitute a Unreviewed Safety Question (USQ).

11.2 Requirements

DOE Order 5480.19, "Conduct of Operations Requirements for DOE Facilities"
DOE Order 5480.23, "Nuclear Safety Analysis Reports”

113 Conduct of Operations

DOE Order 5480.23, Attachment 1, Item 17, “Nuclear Safety Analysis Reports,” states that the conduct
of operations should demonstrate compliance with DOE Order 5480.19, "Conduct of Operations
Requirements for DOE Facilities,” and that the considerations in the following subsections should be
addressed. The Remediation Support Operations Division’s Conduct of Operations Manual (Ref. 1)
establishes a policy for implementation of Conduct of Operations (CONOPS) requirements and guidelines
in all functional areas within RSO Division facilities and activities. Facility Owner’s Standing Orders
for Plant 2/3 Uranyl Nitrate Hexahydrate (UNH) Neutralization Project (Ref.2) and Facility Owner’s
Standing Orders for Plant 8 Filtration and Volatile Organic Compound (VOC) Treatment Systems (Ref.
3) have been prepared for the UNH Neutralization Project.

11.3.1 Operations Organization and Administration

The UNH Neutralization Project is organized within the Remediation Support Operations (RSO) Division.
An organization chart including the individuals assigned as interfaces for safety, training, procedures, and
other key responsibilities is included in the UNH Neutralization Project Technical Information Plan (TIP)

(Ref. 4).
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11.3.2  Shift Routines and Operating Practices

All UNH personnel are expected to maintain high standards of performance in the conduct of their duties.

_They are required to be alert and aware of all conditions affecting their work site at all times. The UNH
Supervisor, as the first-line supervisor, is responsible for maintaining expected performance standards
for himself as well as his assigned task group.

11.3.2.1 Safety Practices

Safety is the number one priority for all UNH tasks and is a part of proper Conduct of Operations. All
safety precautions required by the site Health and Safety Plan, the UNH Health and Safety Plan, the
Safety Analysis Report, and the safety precautions listed as part of all applicable Standard Operating
Procedures will be followed. In any given situation good engineering practice and common sense shall
also dictate the actions of all personnel. When it appears that work cannot proceed safely, all UNH
personnel are directed to stop, place the system or component in a safe configuration, and notify the UNH
Supervisor. The supervisor must notify appropriate organizations, resolve the issue, and record the
situation in the UNH Supervisor’s Daily Log.

11.3.2.2 Operator Inspection Tours

Operator tours shall be documented and of sufficient detail to ensure that the status of equipment is
known. Each operator will conduct a thorough tour of all areas within his/her responsibility, making
‘appropriate equipment inspections at least once per shift. During the tour, equipment shall be inspected
to ensure that it is operating properly or, in the case of standby equipment, that it is fully operable. In
addition, the following activities shall be conducted in conjunction with the tour:

a. The status of equipinent.(i.e., operating, standby, work in progress, or out-of-service) shall
be determined so that the operator will be best able to respond to problems he/she may face
during his/her shift.

b. Components, such as electrical panels, alarm panels, autostart standby equipment, and

breakers shall be inspected for abnormal or unusual conditions. Unexpected conditions such
as equipment vibrations, unusual noises or smells, or excessive temperatures should be
reported to the control room so that supervisors will be aware of the conditions and be able
to direct repairs, troubleshooting, or additional operator action, as necessary.

c. ‘ Equipment panel alarm light bulbs and annunciators shall be periodically checked to ensure
satisfactory operation of visual and audible abnormal condition indicators.
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d. Each Operator shall inspect all areas for which he/she is responsible and note any deficiencies
that may be present. These deficiencies may include steam, oil, or water leaks; fire and .
safety hazards or radiological problems; seismic concerns such as open electrical panels and
mobile objects; clogged floor drains; housekeeping or cleanliness problems; and building
deficiencies such as inoperative lighting, roof leaks, or doors that do not close properly.

Operators shall take appropriate action to correct or report deficiencies noted during tours. Equipment
deficiencies are documented in accordance with the facility maintenance work request system.

11.3.2.3 Personnel Protection

Appropriate Personnel Protective Equipment (PPE) shall be worn while performing UNH tasks.
Company issued safety shoes and safety glasses shall be worn at all work sites unless specifically
exempted. Other PPE, as required by FERMCO Work Permits, shall be worn as required.

11.3.2.4 Response to Indications
Operators are instructed to believe that all instrument readings are accurate until proven otherwise. Any

instrument that shows an abnormal or out-of-specification reading is to be considered correct until proven
otherwise and the following action taken:

° v Notify the UNH Supervisor immediately.

° Attempt to verify the abnormal / out-of-specification reading by checking other instruments
that read the same parameters. When available, at least two other means of indication should
be used. -

L If there is any doubt about which instrument is correct, always believe the out-of-specification

/ abnormal instrument and as necessary, to protect against equipment damage and personnel
injury, the equipment, system, or facility shall be placed in a safe condition.

° Promptly investigate the cause of the abnormal or out-of-specification reading.

o Malfunctioning or inaccurate instrumentation shall be reported to the UNH Sixpervisor and
noted in the narrative section of the log/round/tour sheet and in the UNH Operators Log.

11.3.2.5 Resetting Protection Devices

Alarms or actuation of protection devices are to be considered real until proven otherwise. Take
immediate action to place the affected equipment/system/facility in a safe condition to prevent damage

FERMCO\ES&H\SA:
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or personnel injury. The following supplementary action shall be taken:
° Silence the alarm if an auditory signal is part of the alarm, but do not reset the alarm. After

initial response to the alarm, silencing the auditory portion of the alarm will reduce stress and
confusion in the affected area.

° Investigate the cause of the alarm or actuation of a protective device.

° Only reset an alarm or protective device after the cause has been determined, understood, and

' corrected or the actuation of the alarm or protection device has been found to be false.
Authorization to reset a protective device or alarm shall be obtained from the UNH
Supervisor.

] ~ All alarms or actuation of protection devices shall be logged in the comment section of the
log/round/tour sheet and the UNH Operator’s Log with investigative and corrective action
information.

11.3.2.6 Authority to Operate Equipment

All UNH field activities are performed under the supervision of the UNH Supervisor. The degree of
supervision will be dictated by the complexity of the task and the risks involved. Each member of the
task group must have a clear understanding of the supervisor’s expectations as delineated in the daily pre-
. shift briefing. All non-routine or unusual operations must be under the direct supervision of the UNH
Supervisor.

- 11.3.2.7 Potentially Distractive Written Material and Devices

Use of written material such as-magazines and newspapers and entertainment devices such as radios, -
"walkmans”, and televisions that do not relate to the field activity operations being conducted is
prohibited.

11.3.3 Communications Within the Facility

UNH personnel will use formal communications techniques for audible communications. By using formal
communications techniques an individual can accurately transmit and receive work instructions, feedback
or results of work, results of data, emergency or safety warnings, and instructions. Both written and
verbal communications must be clear, concise, and correct. Before trying to convey information or
instructions, orally or in writing, a sender should plan what to say and then say it to him/herself to ensure
that its clarity is what the sender intends. Only then should the sender convey the information or
instructions to the intended receiver.
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11.3.3.1 Emergency Communications

Reliable and accurate communications are essential for the safe and efficient operation of facilities
supporting the UNH Neutralization Project. Use and control of communications systems for both normal
plant operations and emergency operations are governed by the FEMP Emergency Plan which is
addressed in Section 15. The FEMP communications center is the central control point for the use and
monitoring of all radio communications, public address, and alarm systems.

11.3.3.2 Clear Communications

Communications that contain words with multiple meanings or similar sounds may be confusing (e.g.,
use "raise” and "lower" instead of "increase" and "decrease”). Use only proper noun names and numbers
for equipment (e.g., "main power distribution circuit breaker number one"). When verbally
communicating information combining both numbers and letters, both sender and receiver should use a
phonetic alphabet to ensure clarity. One exception to the practice of using phonetic characters is the use
of approved standard abbreviations such as "ID fan" for induced draft fan. '

11.3.3.3 Concise Communications

Both oral and written communications that convey information or instructions must be as brief as possibie
while still effectively communicating the intended message.

11.3.3.4 Correct Communications

Messages intended to convey technical nomenclature should be specific to ensure that the correct unit or
component is identified. Noun names and equipment or document numbers should be used together (e.g.,
"The Safe Shutdown Program Planning and Implementation Manual, IM-6001") to ensure that the
.- message transmitted is properly understood by the receiver.

11.3.3.5 Telephone/Radio/Face-To-Face Communications Format
To ensure that an intended receiver understands exactly what a sender intends, telephone, radio, and face-

to-face communications should all use the same well-proven formal radio communications format outlined
below:

L Establish communications

° Sender convey the message

o Receiver repeat-back the message

] Sender confirm the correctness of the repeat-back
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If a repeat-back is incorrect the sender should reconvey the message as many times as necessary to obtain
a correct repeat-back and confirm the message is understood. If a message is long and/or complex,
breaking it into segments with a repeat-back between each segment will help the receiver comprehend it
sooner.

11.3.4 Control of Onshift Training

- UNH field activities are conducted by personnel who are qualified for their on-shift duties, unless these
activities are being conducted in accordance with an approved on-the-job training program. No
unqualified personnel will be involved in field activities.

11.3.4.1 Training and Qualification Program Participation

Training and qualification will be conducted as an integral part of the UNH implementation process. A
systematic approach to training, applied using a graded approach, is used to define the level of training
required to proceed with the execution of a specific task.

o The UNH Supervisor assigned the responsibility for completing a specific field activity will
conduct a task specific briefing and walk through for personnel who are assigned to perform
the work to ensure that they have a though understanding about how to pérform the work
safely and correctly. Any uncertainties about how to proceed will be clarified prior to
cbmmencing the work. The supervisor has the right to re-assign personnel who do not.

- understand or are unwilling to comply with safety and procedural requirements.

. A briefing and a task walk-through will generally suffice for task specific training; however,

for more complex or higher risk tasks, a more detailed formal qualification may be required,
as determined by the UNH Operations Manager.

11 35 Control of Equipment and Systems Status

Good engineering practice dictates that configuration of equipment and systems be controlled in such a
way that facility owners, supervisors, and operators can readily determine the status of their facilities.

11.3.5.1 Status Change Authorization and Reporting
The process leader is responsible for maintaining proper configuration and shall authorize status changes
to major equipment and systems. Since the process leader is typically the senior operating person on

shift, he/she is tasked with maintaining a broad overview of facility operations. His/her perspective of
status must necessarily be the focal point of shift operations.
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Since the operators must be aware of equipment and system status, the process supervisor shall ensure
that all changes in status are communicated to these persons. Typically, the control area operator is in
the line-of-information flow to and from the process supervisor.

Changes in the status of facility equipment and systems should be reported to the governing stations (e.g.,
control area) or to the individual (or his relief) who authorized the change. Typically, changes in status
of safety-related equipment and systems should be authorized by the process leader and reported to the
control area.

11.3.5.2 Equipment and System Alignment

Prior to first placing the equipment or system into operation, individual components for facility equipment
and systems should be properly aligned or checked for proper alignment. An initial alignment of valves,
switches, and breakers establishes a baseline configuration against which further operations may be
measured. Once the equipment or system is properly aligned and is operating in accordance with
operating procedures, frequent complete alignments of all individual components may not be necessary.
Alignment checklists should be used to guide the operator in establishing the correct component positions.
The alignment checklists should include provisions for equipment nomenclature that matches the
nomenclature placed on the component, a location for individual documentation of the check of each
component, the required alignment position for each component, and a location for annotating deviations
from the required alignment. The supervisor should review and approve completed alignment checklists.

The need for a complete alignment of equipment and systems should be based on the level of control that
has been maintained over the status of the components. Typical situations that may require equipment
and systems to be aligned include startup from cold shutdown, major outages, and mode changes. In
addition, safety-related equipment and systems should be functionally tested in accordance with
surveillance requirements in the technical specifications/operational safety requirements following
maintenance and before the equipment or system is considered capable of performing its-design function.

11.3.5.3 Equipment and Material Deficiencies
All equipment and material deficiencies shall be identified to the Process Leader through the Process
Supervisor. The Process Leader will direct the appropriate action. If immediate corrective action is

necessary the Process Leader will notify the Project Manager through the Operations Manager.

All deficiencies will be entered in the Equipment Status and Deficiency Log maintained at the Process
Leader’s Operating Base. The entry will remain in the log until the material deficiency is corrected.
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11.3.5.4 Work Authorization

The Facility Owner is responsible for controlling all work on the systems related to the UNH
Neutralization Project. Documentation of the status of all work in progress on the UNH Neutralization
Project related systems will be maintained by the Facility Owner. Work requests will be processed in
accordance with the FEMP Work Request/Order System SSOP-0061 (Ref. 5).

11.3.5.5 Equipment and Systems Return to Service

Equipment and systems removed from service shall be designated "Out of Service" and not returned to
service until maintenance or modification has been conducted and retesting or special testing has been
satisfactorily completed. The Facility Owner or his designee will authorize returning equipment and
systems to operable condition. |

11.3.5.6 Temporary Modification Control

'Temporary modification of systems will be administratively controlled using the maintenance work order
system to provide technical oversight and impact evaluation prior to approval. The Operations Manager
will ensure compliance with the work procedure and provide required update of operating procedures and
training. '

11.3.5.7 Distribution and Control of Equipment and System Documents

The Operations Manager will ensure the latest revisions of engineering drawings are verified and will be
available for operations. Operating procedures will be controlled and distributed per the Remediation
Support Operations (RSO) Division Document System.

11.3.5.8 Equipment Locking and Tagging

Locks and tags will be used on those components that require special administrative control for safety or
other reasons. Locks and tags provide some security that a component will be operated only by
authorized facility personnel performing required evolutions in a controlled fashion. Additionally, locks
and tags should alert the operator of the importance of the component and remind him/her that special
controls over repositioning are to be maintained. Tags and locks are controlled by the FERMCO
Lockout/Tagout (Hazardous Energy and Material Control) Procedure, SSOP-0719 (Ref. 6).

To perform any maintenance on any system in the UNH Project, the following steps will be taken to
isolate that system from the environment and worker:
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1) All systems to be worked on will be physically isolated by closing two valves in series, where
possible, on all piping entering or leaving the tanks.
2) The valves will be locked, where possible, and tagged with a Danger-Do Not Operate tag,
in accordance with the references listed below.
3) The locked and tagged valves will be recorded in the Lockout/Tagout log, in accordance with
the references listed below.
4) When a line does not conmtain two valves in series, specific approval from the UNH

Operations Manager will be obtained in order to proceed with only a single locked valve.

5) Exceptions to the two valve isolation requirements will be documented in the Lockout/Tagout
log, in accordance with the references listed below.

6) When a valve can not be locked, specific approval from the UNH Operations Manager will
be obtained in order to tag the valve with a Danger-Do Not Operate tag without a lock.

D When a valve is secured only with the placement of a Danger-Do Not Operate tag, the
location of the valve and the fact that a lock is not present will be recorded in the
Lockout/Tagout Log.

11.3.6 Independent Verification Practice

"The independent verification program is established to provide a system for independent verification of
components which are considered critical to the safety of operation of the process, system, or facility.
Independent verification shall be performed in those cases where a reasonable potential exists for
component mispositioning. The Operations Manager will determine the method of independent
verification for each component and procedures for documentation, and will ensure ‘that all personnel
performing the verifications are trained.

Those components in systems having safety related functions are considered for independent verification.
Occasions for independent verification are established when components must be available and a
reasonable probability exists that the component may be mispositioned. Independent verification of
components will be performed when appropriate for situations including post maintenance, returning
equipment to service, system lineups after extended shutdown, and periodic checks.
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11.3.7 Notifications and Reporting Practices

The FEMP maintains the necessary emergency plans and procedures for notification and reporting of
abnormal events meeting DOE requirements. Refer to Section 15.

11.3.8 Investigation of Abnormal Events

The FEMP maintains the program for the investigation of abnormal events to ensure that all significant
aspects of an abnormal event are identified, investigated, and resolved in accordance with DOE
requirements. Refer to Section 15.

11.3.9 Control of Hazardous Materials

The FEMP maintains plans and procedures for comtrol of hazardous materials including radiation
protection, hazardous material protection, and radioactive and hazardous waste management. Refer to

Sections 7,8, and 9.

* The FEMP maintains the fire protection plan and program. The fire protection systerri for the UNH
Neutralization Program is addressed in Section 2.9.1.

11.3.10 Ogeration's Turnover Practices

Oncoming operator/supervisors conduct a discussion of plant conditions with offgoing
operator/supervisors prior to assuming responsibility for a shift position. Shift turnovers provide
oncoming operators with an accurate picture of the overall facility status. Turnover consists of pre-shift
briefing by the UNH Supervisor for the task work group. Reassignment or temporary absence of
personnel may also require a turnover of responsibilities, which must be conducted in a formal manner.

11.3.10.1 Document Review

The oncoming UNH Supervisor must review all applicable documents, including the UNH Supervisor’s
Daily Log sheets since the beginning of the current task. For more complex or long-term tasks, further
guidance will be provided by the UNH Operations Manager.

11.3.10.2 Shift Crew Briefing
A crew briefing will be conducted by the UNH Supervisor before work begins for that shift. The

briefing will include a review of the status of the task, problems experienced since the task has begun
and/or current problems, and evolutions in progress planned for the shift. The briefing must provide all
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shift personnel with the shift priorities and the objectives for that shift.

11.3.11 Logkeeping

The UNH Supervisor’s Daily Log is a narrative log used to record fully the data necessary to provide
an accurate history of the UNH Project. Events are recorded in a timely fashion to ensure the accuracy
of the entry. The UNH Supervisor and the UNH Operations Manager will review the log to ensure that
its status is current with the particular field activity to which it applies.

11.3.11.1 Logkeeping Instructions

The UNH Supervisor’s Daily Log will contain the following information:

L Listing of personnel assigned.

] Documentation of satisfactory completion of the pre-shift briefing including safety issues
discussed, work assignments, and work status.

K Any abnormal configurations.

0~ Status changes to safety-related and other major equipment.
° Occurrence of any reportable events.

° Qut-of-specification process results.

. Shift reliefs if applicable.

Log entries will be made in a manner such that they can be easily read and understood. Additionally,
the log entries will be made in black, waterproof ink, which is easily reproducible with standard
photocopy machines. Corrections to erroneous entries will be made by placing a single line through the
incorrect entry in such a way that it is not obscured. The correct information is then entered and the
correction is initialed and dated.

11.3.11.2 Log Disposition

Completed and reviewed UNH Supervisor’s Daily Log sheets will be filed with the completed UNH
Neutralization Project Work Package.

FERMCO\ES&H\SA: A
G:\NSS\UNFSARRI\UNRL.11 11-11 h February 1995

GOGLLT?



#2y
,b‘.‘}
Er=-
IL“;
o
e
»

£5F,
N

FEMP-2385
FSAR, Rev. 1

11.3.11.3 Standing Orders for UNH Personnel

The RSO Division Conduct of Operations Manual (Ref. 1) and the Facility Owner’s Standing Orders
for Plant 2/3 Uranyl Nitrate Hexahydrate (UNH) Neutralization Project (Ref. 2), and the Facility Owner’s
Standing Orders for Plant 8 Filtration and Volatile Organic Compound (VOC) Treatment Systems (Ref.
3) are the policy documents for implementation of Conduct of Operations. The standing Orders shall be
read and acknowledged by signature and date within two weeks of their original promulgation, every six
months thereafter, and when directed by the UNH Operations Manager. Newly reporting UNH personnel
shall initially read and acknowledge the Standing Orders within two weeks of being assigned to the UNH
Neutralization Project and will be on restricted duty until the requirement is complete.

11.3.11.4 Orders to Operators

Timely Orders to Operators is a method for the Operations Manager and/or Facility Owner to
‘communicate daily, job duration, time dependent, or other perishable written instructions to UNH
operators. Compliance with Timely Orders to Operators is mandatory for all operators to whom they
are addressed. Only the Operations Manager/Facility Owner, or a designated stand-in, shall issue these
orders. Timely Orders to Operators, consisting of Long-Term and Daily Orders shall be:

] Issued directly to the applicable UNH Supervisor who shall ensure that they are reviewed and
contents acknowledged by addressees initialling them during each applicable pre-job and
subsequent pre-shift job briefing.

] Complied with explicitly without deviation. If it appears that a Daily or Long Term Order
cannot be followed as written, if they are incomplete, or compromise safety or good
engineering practices, the operator shall stop the action directed by the orders, place the work
place in a safe condition, notify his/her immediate supervisor, and await resolution of the
problem. '

11.3.12 Operator Aid Postings

Operator aid postings are an important function in the safe operation of systems and components utilized
in the UNH Neutralization Project. The Operations Manager is responsible for the administration of this
program to ensure that the authorization, documentation, and review of operator aid postings are current,
complete, and necessary. Remediation Support Operation’s Division Operator Aid Postings (Ref 7)
establishes policy for operator aid postings in compliance with DOE requirements.
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11.3.13 Equipment and Piping Labeling

The labeling program for equipment and piping for systems associated with the UNH Neutralization
Project is set forth in Remediation Support Operation’s (RSO) Division Policy Equipment and Piping
Labeling (Ref. 8). Labeling requirements for valves, piping, and products under the responsibility of the
FERMCO Construction Manager are defined in the Project Performance Specification. Quality Assurance
will verify that the equipment and pipe labeling is consistent with the UNH Neutralization Project
drawings, design requirements, and procedures.

114 Site Policies and Procedures

Company Policy Documents and Facility Implementing Procedures are developed and implemented as
appropriate. The Management Plan: FERMCO Policies and Requirements Manual (Ref. 9) includes the
Standards/Requirements Identification Document (S/RID) for Operations. This S/RID identifies the
operational requirements for the FEMP per the FERMCO contract with the DOE; Federal, State, and
local laws; DOE Orders; and DOE Guidance documents. The UNH Neutralization Project has prepared
a Technical Information Plan (TIP) (Ref. 4) identifying the S/RIDs specifically applicable to the UNH
Neutralization Project.

115 Operation Requirements

This section specifies the requirements for operation of the UNH Neutralization System. Prior to the
processing each batch of UNH solution, the following conditions or controls must be met or provided.
The determination of operability is an ongoing function of the operations organization. This
determination is based on activities such as performance of pre-operational equipment checks, verification
of current calibrations, and ﬁp-to-date preventive maintenance tasks, review of open corrective
maintenance items and defeciencies, and performance/review of post-maintenance and periodic tests. The
operability of the system components is verified prior to the start of operations and checked on an on-
going basis by means of checks included in the operating procedures, preventive and corrective
mainfenance, and calibration. '

11.5.1 Staffing

A. The minimum staffing identified in Section 17.2 must be in place.

B. Training must be current.

C. Qualification cards must be complete for required workers.

D. Required FERMCO Work, Radiation, and Chemical/Hazardous Permits must be obtained and
posted.

FERMCO\ES&H\SA:
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11.5.2 UNH Storage Tank
A. Level indication must be provided for the storage tanks being emptied.
B. High level alarm, and annunciator must be operational.
11.5.3 UNH Transfer System
A, Pump speed control and indicators must be operational.
B. Pressure sensors to shut down pump must be operational.
C. . Pump discharge pressure indicator must be operational.
D. Flow indicator and totalizer must be operational.
11.5.4 Dilution Water Supply System
A. Flow totalizer must be operational.
B. Temperature control and indication must be operational.
11.5.5 Dilution/Neutralization Tank
A. Level indication, high level alarm, and automatic shut-off valve must be operational.
B. pH indication must be operational.
C. Temperature indication and high temperature alarm must be operational.
D. Agitator and controls must be operational.
F. Exhaust ventilation must be operational.
11.5.6 Magnesium Hydroxide System
A Pump speed control and indicators must be operational.
B. Flow totalizer and indicator must be operational.
C. Pump interlocks must be operational.
11.5.7 Slurry Transfer Pumps
A. Pump speed controller and indicators must be operational.
B. Pressure sensors to shut down pump must be operational.
C. Pump discharge pressure indication must be operational.
D. Flow indicator and totalizer must be operational.
E. Valve interlocks must be operational.
FERMCO\ES&H\SA:
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Plént 8 Filter Feed Tanks (F43-203 and F43-203A)

Level indication must be operational.

Agitator and controls must be operational.

Valve interlocks must be operational.

High level switch, alarm, and automatic shut-off valve must be operational.

Plant 8 Filter Feed Pump

Pump controls and indicators must be operational.
Discharge pressure indication must be operational.
Pressure sensors that shut down pump must be operational.
Valve interlocks must be operational.

East and West Rotary Vacuum Filters

High level switch in filter basin must be operational during filtration.
High level alarm and pump shut-off interlock must be operational during filtration.

Plant 8 EIMCO Drumming Stations

Exhaust ventilation must be operational during filtration.

Plant 8 EIMCO Filter Precoat Tank

Exhaust ventilation must be operational while preparing precoat slurry.
Filtrate Tank 25A

Level indication must be operational.

Interface with Process Requirements from Other Facilities

Process Requirements for Maintenance of Tank D1-7 in a Safe Configuration Until Processing (Ref. 10)
must be followed for any operations in Building 2A. Any modifications to Building 2A must be in
concurrence with the Process Requirements for Tank D1-7. Process Requirements preparation is the
responsibility of the Safety Analysis Department. Activities involving Tank D1-7 are the responsibility
of the UNH Neutralization Project Manager. The UNH Neutralization Project has implemented the
Process Requirements and the UNH Operations Manager is responsible for the surveillance of the system

FERMCO\ES&H\SA: ,
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to ensure the system configuration is maintained.
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SECTION 12
PROCEDURES AND TRAINING

12.1  Introduction

This section provides information addressing the requirements of DOE 5480.23, paragraph 8.b.(3)(m),
relating to procedures and training. The SAR is not intended to be the vehicle for review and approval
of UNH Neutralization Procedures and Training. It describes the procedure development process and
identifies procedures that are required for the safe normal and off-normal operation of the facility.

12.2 Requirements
DOE Order 5480.19, "Conduct of Operations Requirements," Chapters II, V, XVI.

DOE Order 5480.20, "Personnel Selection, Qualification, Training, and Staffing Requirements at DOE
Reactor and Non Reactor Nuclear Eacilities."

12.3 Procedures

Operating procedures are written to provide specific direction for operating systems and equipment during
normal and postulated abnormal and emergency conditions. The procedures provide appropriate direction
to ensure that the facility is operated within its design bases and used effectively to support safe operation
of the facility.

The RSO Division Manual, Conduct of Operations Manual (Ref. 1), describes the policy, performance
~ standards, and procedural guidance for the implementation of Conduct of Operations (CONOPS) in RSO
facilities.

The RSO Division Procedure, D10-00-020, Remediation Support Operations Division Document System
. (Ref. 2), describes the system for controlling documents in the RSO Division Document System and
applies to the UNH Neutralization procedures, material specifications, manuals, or methods. The
procedure provides instructions to ensure that procedure development, content, changes and revisions,
approval, review, availability, and use are appropriately addressed and support safe operation of the
facility.

Procedure SSOP-0103, FEMP Site Document System (Ref. 3), describes the site-level system of
documents which prescribes, processes, specifies requirements, and details the requirements for
development, review, approval, distribution, and revision of these documents.

FERMCO\ES&H\SA:
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Procedure, SSOP-0716, Control of Processes (Ref. 4), describes the responsibilities and required actions
for defining the control of pi'ocesses and calls for controlling procedures to implement applicable codes,
standards, and quality requirements. It also provides guidelines for qualifying special process/procedures
‘and ensuring that personnel are qualified/certified as needed. ’

The Hazard Analysis in Section 3 identified procedure requirements that are needed to ensure safety. The
procedural requirements are presented in Table 12.3-1 below.

Table 12.3-1 Task Specific Procedures

Procedure Procedural Requirements

Process 1. A clear understanding of the scope of the project.
procedures 2. Step-by-step instructions for each operator and supervisor with built in cross-
checking of parameters. .
3. Address abnormal conditions and parameters, their implications, and
appropriate responses.
Tank Emptying | 1. Step-by-step instructions for a worker safe operation.
Tank Filling 1. Step-by-step instructions for a worker safe operation.
Leak Repair - |1. Step-by-step instructions for each operator and supervisor who will respond to
leaks events.
2. Leak repair procedures specific to the nature of each materials: pressure,
temperature, and corrosivity.

12.3.1 Development of Procedures

To ensure consistency among operating procedures developed for the UNH Project, the following
guidelines based on DOE 5480.19, "Conduct of Operations Requirements" and associated DOE Standards
"Guides to Good Practices” are followed for procedure development:

1) Administrative procedures and/or writers’ guides shall direct the development and review
process for procedures.

2)  Procedures are developed for all anticipated operations, evolutions, tests, and abnormal or
emergency Situations.

3) Annunciator/alarm response procedures guide the operator in verifying abnormal conditions
or changes in facility status and provide the appropriate corrective action are developed for
all alarm panels.

4) All procedures should provide administrative and technical direction to conduct the intent of
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the procedure effectively.

S5)  The extent of detail in procedure depends on the complexity of the task, the experience and
training of the user(s), the frequency of performance, and the significance of the
consequences of error.

6) Appropriate attention should be given to writing, reviewing, and monitoring operations
procedures to ensure the content is technically correct and the wording and format are clear
and concise. Although a complete description of a system or process is not needed,
operations procedures should be sufficiently detailed to perform the required functions
without direct supervision. '

7) Procedure preparation, verification, and validation should receive high-level attention.
Qualifications for procedure writers should be considered, including operating organization
and experience. Review, verification, and validation should be formalized for written and
software procedures.

12.3.1.1 Procedure Content

DOE Order 5480.19, "Conduct of Operations Requirements," provides requirements for the content of
operating. procedures being developed for the UNH Project. The guidelines listed below are followed
for UNH Project procedure development:

1) The scope and applicability of individual procedures are to be readily apparent. Procedures
with single-unit applicability should be distinctively identified to avoid confusion with sister-
unit procedures. In addition, to enhance rapid retrieval, emergency procedures are to be
distinguishable from other procedures. Color coding may be used for these purposes.

2) Procedures incorporate information from applicable source documents, such as the facility
design documents, safety analysis documents, and vendor technical manuals.

3) Each step of a procedure that controls or references Operational Safety Requirements (OSR)
or TSR identifies the OSR or TSR.

4 ‘Prerequisites and initial conditions are detailed, with careful consideration given to the
location of this information within the procedure, to ensure that the intent of the procedure
is understood.

5) Definitions used in-the procedure are to be explained.
FERMCO\ES&H\SA:
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6) Procedures are to be easily understood, and actions are to be clearly stated.
7 Procedures are to contain only one action per step.
8) Procedures are to contain sufficient but not excessive detail. The skill level, experience, and
training of the users is considered.
9) Warnings, notes, and cautions are to be easily identifiable and contain no action statements. _
10) . Warnings, notes, and cautions are to precede the step to which they apply, and also appear
on the same page as the step to which they apply.
11) Procedures are to be technically and administratively accurate.
12) - Individual sign-offs are to be provided for critical steps. One sign-off is not to be apphed'
to more than one action.
13) Limits and/or tolerances for operating parameters are to be specified and be consistent with

the readable accuracy of instrumentation. Operators are not to be required to perform mental
arithmetic to determine if a specified parameter is acceptable.

14) - Acceptance criteria for surveillance or test procedures is to be easily discerned, including
tolerances and units. If calculations are needed to compare data to acceptance criteria, the
calculations are to be clearly explained. '

s
15) Sequence of procedural steps is to conform to the normal or expected operational sequence.
' Training on this sequence, reinforced with procedures that show the same sequence, will
serve to improve operator performance by development of patterns of action that are more
' easily remembered.

16) Procedures are to be developed with consideration for theA human-factor aspects of their
intended use. Charts and graphs are to be easily read and interpreted.

17) Emergency operating procedures are to provide guidance in responding to single and multiple
incidents.
18) Portions or steps of other procedures that are used or referred to when performing a

procedure are to be specifically identified within the procedure so that operators will not be
confused when transferring between procedures.
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19) - Component or system shutdown, start-up, and restoration requirements, following shutdown
or a surveillance or test activity, are to be specific and controlled by the procedure.

12.3.1.2 Procedure Approval

New and revised procedures will be approved prior to use. Operating procedures will be approved by
the UNH Project Manager or his designee. Procedures that affect safety equipment and emergency |
procedures are reviewed by the facility safety review committee or by another appropriate review
mechanism.

Changes that alter the intent of a procedure will receive the same approval as a new or revised procedure.
Changes in operations procedures that do not affect the intent of the procedure may be approved by a
qualified process engineer and a member of facility management.

12.3.2 Maintenance of Procedures

Procedure changes and revisions are necessary to ensure that procedures reflect current operating
practices and requirements. The review and approval process for each procedure change or revision is
documented using a Procedure Change Request Form.

The following requirements are applicable to UNH Project procedure changes and revisions:

1D Appropriate procedure changes and revisions are to be initiated when procedure inadequacies
or errors are noted.

2) Procedure revisions are to be initiated when a significant change has been outstanding for
greater than 6 months or when a procedure has been affected by more than five changes.

3) Procedure changes/revisions are to be implemented concurrently with modifications.
Procedure updates required by temporary modifications should be handled as procedure
"changes” and implemented concurrently with the temporary modification installation.

4) Important information regarding changes or revised procedures are to be communicatéd to
appropriate operations personnel via the required reading system, pre-shift briefing, or a
similar method.

5) Documentation of the reason for key procedure steps are to be maintained and reviewed when

implementing changes or revisions that alter these steps. This practice is important to ensure
that the reason for any step is not overlooked.

FERMCO\ES&H\SA:
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- 6) The review process is to involve verification and validation of the procedure using

walk-through or similar methods.
12.3.2.1 Periodic Review

New and revised operations procedures are reviewed at least every 2 years to ensure that the information
-and instructions are technically accurate and that appropriate human-factor considerations are included.

Applicable procedures are reviewed after an unusual incident (such as an accident, an unexpected

transient, significant operator error, or equipment malfunction). During reviews, procedures are
compared to source documents to verify their accuracy.

12.3.2.2 Procedure Use and Availability

A controlled copy of all operations procedures is maintained in the control area and at specific work
“locations. Procedures are open and followed step-by-step when:

1) A trainee is cpnducting activities under the supervision of a qualified individual.

2) The operation being conducted is rion-roﬁtine, complicated in nature, or infrequently
performed.

3) 4 There is evidence that a general weakness in procedural knowledge exisg.

4) The procedure contains signoffs.

5) An error in performance céuld cause significant adverse impact.

6) The procedure contains an OSR/TSR.

UNH operators are required to be capable of performing the immediate action steps of emergency
procedures without reference to the procedure. In addition, the emergency procedure is to be reviewed
after the actions are performed, verifying that all required actions have been taken.

12.4  Training
This section addresses the specific training appropriate for the UNH Neutralization Project. All FEMP

operations personnel are required to successfully complete and maintain current the General Employee
Training requirements as stated in DOE Order 5480.20. The requirements of DOE Order 5480.11,
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"Radiological Protection for Occupational Workers (Ref. 5)," are satisfied by General Employee Training
requirements and either Radworker I or Radworker II training. All UNH Operations personnel will have
Radworker II training.

12.4.1 UNH Training and Qualification Requirements

Formal Qualification requirements as documented in Qualification Cards will be established for workers
selected for the positions indicated in Table 12.4-1 below. These workers perform tasks that are
associated with mitigators or controls. Radiation Control and Industrial Hygiene Technicians will be
trained and qualified, in accordance with their respective programs, prior to working on the UNH
Neutralization Project '

Table 12.4-1 UNH Personnel Requiring Formal Qualification

|| Area I Position

Plant 8 Facility Owner

Process Leader

. | Process Supervisor

Large EIMCO Filter Operator

Small EIMCO (East and West) Filter Operator
Valve Operator

Chemistry Monitor .

Packaging Station Operator

Packaging Station Scale Operator

VOC Treatment System Operator

,J
IPlant 2/3 Facility Owner
, ty

‘| Process Leader

Process Supervisor

J | UNH Systém Monitor

r Pump Operator

Valve Operator

UNH Chemistry Monitor

Sump Water Operator
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12.4.2 Development of Training Programs

The content of the training program is determined by the Subject Matter Expert (SME), in that given
topic, and a training coordinator. An SME is certified per SSOP-0014, Documentation of a Subject
Matzter Expert (Ref. 6). The SME incorporates operating feedback (from the FEMP and other facilities),
operating procedures, training aids, and job analysis into the formulation of training course contents.

12.4.3 Maintenance of Training Programs
The Training Department is responsible for the development of training activities to comply with training
requirements and to provide employees with training needed to qualify, re-qualify, or enhance job

performance. Additionally, Training is responsible for the following:

1) Documenting and maintaining all training activities

2) Providing assistance in the development of all department/section training

3) Maintaining and administering the Training Records Management System

4) Maintaining original training records, including the maintenance of subcontractor training
records supplied to Training by either Technical Instructors or the Manager of the contracting
department '

The Operations Manager is responsible for identifying the operations under his/her responsibility which
comply with mandatory training requirements and which need trained, qualified, or certified employees.
Additionally, the Project Manager is responsible for assuring that visitors, subcontractors, vendors, and
temporary employees under their cognizance receive the training necessary for their protection and in
accordance with DOE and FERMCO requirements. The Project Manager is ultimately responsible for
the conduct and execution of training and for the documentation of SMEs.

All official training records are maintained by the Training Department as Training Master Records.
Training Master Records are completed records documenting proof of an individual’s training to perform
his/her assignment in a safe and proficient manner. Records will be maintained in accordance with DOE
Orders and FEMP procedures.

12.4.4 Modification of Training Requirements

The majority of the training requirements can be modified and implemented under existing site
procedures. Where a training requirement has been specifically identified in the SAR, the change is
subject to the Unreviewed Safety Question (USQ) process.
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SECTION 13
HUMAN FACTORS

13.1 Introduction

The UNH Project has been classified a Hazard Category 3 activity based on the criteria established in
DOE-STD-1027-92 and following from the Hazard Category 3 definition, the activity has the potential
for significant localized consequences. Therefore, human factors considerations were an integral part of
the design decision making process. This Section presents the human factor features of the system
design.

13.2 Requirements

DOE Order 6430.1A, Section 1300-12, "Gener_al Design Criteria"
DOE Order 5480.23, Section 8.b.(3)(n), "Nuclear Safety Analysis Repom"

13.3 Human Factors Program

Human factors issues were systematicaliy evaluated during each of the hazard analyses described in
" Section 3.3 of this SAR. There was worker involvement in each step of the hazard analysis to ensure
that the issues, based on worker experience, were identified. Because the UNH Project utilizes existing
facilities not all issues can be corrected by feasible engineered solutions and administrative controls are
required. The activities involved in the UNH Neutralization Project involve existing equipment and
facilities that have been upgraded for worker and environmental safety as well as operability and are
characterized by: A

Small number of simple operations
Use of Personnel Protective Equipment
Primarily automated process

Process surveillance

Several restrictive work environments

134 Identification of Human-Machine Interfaces

The UNH Processing system is relatively simple requiring workers to monitor and control a limited
number of system variables. No Safety-Significant or Safety Class Systems, Structures, or Components
were identified requiring human-machine interfaces. Human-machine interfaces include turning valves,
reading indicators, controlling pumps, emptying bagged materials, and monitoring & recording process
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parameters. Exposures to hazardous materials are not anticipated during normal operations. Work in
restrictive environments will generally be in preparation for processing and not while the process is
operational.

In an emergency situation, workers are expected to be able to place the system-in a safe configuration
(shut down pumps and close valves): The controls are centrally located away from areas of significant
risk. ‘

Workers will always be wearing some level of PPE and breaks will be scheduled commensurate with the
level of PPE and the environmental conditions during the activity.

13.6 Human-Machine Interface

The UNH Neutralization Project utilizes a mixture of new and old equipment and therefore human factors
considerations were not built into the total system. Human factors deficiencies of the existing equipment |

~and facilities were addressed where possible by the new installations as demonstrated in the following
subsections.

13.5.1 Controls, Indicators, and Instrumentation

System controls and indicators are located on central control panels, providing opérators immediate access
to system controls in the same location of the indicators. The control panels are located in areas where
'respirators are not required so that workers are not required to be in potentially stressful and restrictive
levels of PPE.

13.5.2 Labelling, Identification, and Marking.

All UNH system components are clearly marked to ensure that labels are clear and easily understandable
by workers. The Quality Control Department will inspect the system prior to operations and verify that
drawings, procedures, and equipment labelling are in concurrence. Clear identification of components
and equipment reduces the possibility of operator error or delays.

13.5.3 Processing Components

New process components (e.g., valves, pumps, and instrumentation) are located in a manner that access
is not inhibited, maintaining the workplace free of the need for sustained kneeling, stooping, holding, or
lifting. Old equipment may not always be in the best configuration for human interaction. The Task
Specific Health and Safety Plan will identify potential hazards for the workers. Those hazards are
communicated to the worker in training and during pre-job briefings. The worker is instructed to rely
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upon good judgement as to his/her abilities and is instructed to report any activities that require sustained
stress that can lead to an injury.

13.5.4 Staffing Levels

The minimum staffing levels determined for each activity will be in place for an activity to proceed. In
the event that the minimum staffing level is not available, the activity will be delayed until the staff can
be assembled. Minimum staffing levels are provided in Section 17, Tables 17.2-2 and 17.2-3.

13.5.5 Communications

The UNH Project policy on communications is located in the Facility Owner’s Standing Orders and
implements the communication requirements of DOE Order 5480.19, Conduct of Operations.

13.5.6 Job Safety Analysis (JSAs)

Job Safety Analyses (JSAs) are performed for operating procedures to identify and communicate to
personnel hazards of the operation. Most procedures for the UNH Neutralization Project will have a JSA
performed and the results implemented into the procedure and training prior to performing the task
specified in the procedure. Draft procedures are presented to the workers for review in table-top sessions
to ensure that the concerns and abilities of the workers are considered. JSAs may not be performed for
procedures that are developed with safety and worker involvement and are considered to adequately
address the hazards associated with an activity. '

13.5.7 Personnel Protective Equipment

Personnel Protective Equipment (PPE) requirements have been minimized by design alternatives,
--equipment location, and facility repairs. Respirators will not be required in any of the UNH
Neutralization areas except in parts of the Hot Raffinate Building. Respirators will not be required in
the area of the control panels. The areas have been cleaned and respirator requiréments have been
reduced. Respiratory protection may be required for some off-normal and maintenance activities. The
UNH Neutralization Project has focused on providing a non-restrictive work environment. Where
possible, engineering solutions were implemented to reduce the PPE requirements or alternate locations
were selected. Not all PPE requirements could be reduced to the minimum level, and workers will be
required to wear restrictive PPE. For those activities the maximum stay times for workers will be
determined at the time of the activity by a qualified Industrial Hygienist to ensure that the work conditions
(temperature, work rate, PPE) at the time of the task are reflected. All UNH activities are clearly
defined, and workers are qualified so that efficiency is maximized in these areas.

FERMCO\ES&H\SA:
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13.5.8 Emergen'gx Resgonse

Workers are instructed to place the system in a safe configuration in the event of an emergency. If the
emergency is in the area of the controls, workers are instructed to leave the area. UNH Transfer and
Neutralization Procedures and East and West Eimco Filter operating Procedures include the actions to
place the systems in a safe configuration in the event of spill, leak, loss of power, loss of process air and
water, and to respond to site warning and emergency notifications. Workers are trained on the
requirements of these procedures and will practice safe shutdowns of the systems during simulated
operations described in Section 10.3.1. Emergency response actions will be taken by the Site Emergency
Response Team as discussed in Section 15. UNH Project worker training was developed considering the
hazard described in the Hazard Analysis and HAZOP Analysis, Appendix C and D, respectively, and the
Task Specific Health and Safety Plan.
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SECTION 14
" QUALITY ASSURANCE

14.1 Introduction

The UNH Neutralization Project is a Hazard Category 3 Activity. Because there are no Safety Class or
Safety Significant Systems, Structures, or Components, the implementation of RM-0012, Quality
Assurance Program Description (QAPD, Ref. 1), is adequate to ensure the safety of the facility. This
site program will ensure that the components, systems, or services utilized in the UNH Project meet the
specifications of the design criteria. The program has provisions for verifying installation, operability,
and maintenance. DOE Order 5480.23 requires that sufficient information be provided to demonstrate
appropriate commitment to a Quality Assurance Program, including descriptions of fourteen processes
used at the facility. These fourteen processes are listed below along with the correspondiﬂg Criterion
(QAPD, RM-0012) that address them: |

i Design control (Criterion 6 - Design)
"L Procurement control (Criterion 7 - Procurement)
iii. instructions, procedures, and drawings (Criterion 5 - Work Processes)
iv. Document contrql (Criterion 4 - Documents and Records)
V. Control of processes (Criterion 5 - Work Processes)
vi. . Inspection, surveillance, and testing control (Criterion 8 - Inspection and Acceptance

Testing, Criterion 10, Independent Assessment)

vii. Control of measuring and test equipment (Criterion 5 - Work Processes, Criterion 8 -
Inspection and Acceptance Testing)

viii. Handling, storage, and shipping control (Criterion 5 - Work Processes)

ix. ~ Control of nonconforming materials, components, and fabrication/construction features
(Criterion 3 - Quality Improvement)

X. Corrective actions for identified conditions adverse to quality (Criterion 3 - Quality
Improvement)
FERMCO\ES&H\SA:
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xi. Control of personnel training and qualification (Criterion 2 - Personnel Training and
Qualification)
xii. Quality improvement (Criterion 3 - Quality Improvement)
Xiii. Quality assurance documents and records (Criterion 4 - Documents and Records)
xiv. Independent quality audits (Criteridn 10, Independent Assessment)
14.2 Requirements

10 CFR Part 830.120 "Quality Assurance Requirements” .
G-830.120 "Implementation Guide for use with 10 CFR Part 830.120 ’Quality Assurance’"

14.2.1 Program Standard

FERMCO’s Quality Assurance Program Description (QAPD) uses 10 CFR Part 830.120 for its basic
requirements. Other documents, such as NQA-1-1989, are used to enhance the QA Program and tailor
it to meet the needs of the site. The site QA Program is administered by the QA Functional Area
manager. Further information on the site QA Program is available in the preamble to the QAPD.

14.2.2 Description of Program

It is FERMCO policy to establish and implement a QA Program to ensure that risks and environmental
impacts are minimized and that safety, reliability, and performance are maximized through the application
of effective management systems commensurate with the risks posed by the facility and its work. It also
incorporates requirements for effective planning, implementation, and assessment of environmental
sampling and analysis activities. The QAPD, which is the model for the UNH Project Quality Assurance
program, is organized into three functional categories: Management, Performance, and Assessment.
These categories, and their subordinate criteria, describe the site QA Program. This document will
describe how the site QA Program is applied to the UNH Project.

Within the three functional categories are the QA criteria that provide. the basic requirements of a QA
Program. Each criterion also identifies responsibilities.

FERMCO\ES&H\SA:
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14.3 = Management: Functional Category A:
This category:

e  contains the program elements that define the framework for management systems supportmg the
project QA Program;

e  establishes the responsibility and authority of the functional units of the UNH project relative to
assuring quality of processes and products involved in all activities for the project;

] describes the role of the project management in establishing and maintaining the project QA
Program,;

¢ defines required quality levels for work;
L] outlines organizational responsibilities;
D provides for training of personnel, and

e  describes the interfacing between organizations to ensure that the varied expertise of FERMCO is
utilized for the benefit of the project;

®  establishes a system for the prevention, early detection, correction, and reporting of deficiencies,
including any breakdown in the management systems, to ensure the quality and improvement of
removal, remediation, and remediation support; and

®  describes the document control system and the system for the compilation of records which
document how the work is to be done, and what was accomplished.

- It is composed of the following criteria:

14.3.1 Program: Criterion 1

This criterion describes the requiréments to develop, implement and maintain a documented Quality
Assurance (QA) (or management) program. The organizational structure, functional responsibilities,
levels of authority, and interfaces for the UNH project in managing, performing, and assessing the
adequacy of work are described in Sections 7.3, 8.3, 9.3, 11.6, 15.4.1&2, 15 5, and 17.2 of this SAR,
as well as in RM-0016 "FERMCO Management Plan".

FERMCO\ES&H\SA:
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14.3.2 Personnel Qualification and Training: Criterion 2

This criterion describes the requirements for personnel to be trained and qualified to ensure they are
capable of performing their assigned work. Personnel shall be provided continuing training to ensure that
job proficiency is maintained. Sections 7.4, 8.6, 11.3.4. 12.4, 15.4.10, and 17.2.3 of this SAR, and
RM-0002 "Training Department Program Manual" address the requirements of this criterion.

14.3.3 Quality Improvement: Criterion 3
This criterion describes the requirements and responsibilities for establishing and implementing processes
to detect, control, correct, and prevent quality problems and to promote quality improvement. Sections

2.9.2, 6 (all), 7.5-7.13, 8.5 and 8.8-10, 15.3, and 17.3.3 of this SAR address the requirements of
Criterion 3.

14.3.4 Documents and Records: Criterion 4
This criterion describes the requirements and responsibilities for establishing and implementing a system
for the control of documents and the handling, collection, storage, and control of quality assurance

records generated by the project. This SAR meets the requirements of Criterion 4 in Sections 7.6&14,
8.11&12, and 17.3.2. | |

14.4 Performance: Functional Category B:
This category provides for:

e  controlling activities associated with establishing and maintaining the technical requirements for our
work, including design and procurement specifications and requirements for testing;

e the control of approved instructions, procedures, drawings, and other appropriate documents;

e the control of processes used in site restoration, environmentally related measurements, handling
wastes, and in the construction and maintenance of facilities;

e the calibration of measuring and test equipment used in these processes, to maintain accuracy;

e the identification and control of items received or manufactured by FERMCO to verify they
conform to established requirements.

FERMCO\ES&H\SA:
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e handling, storage, and shipping of materials to protect against loss of containment integrity and
physical damage;

*  using approved suppliers of purchased material, equipment, and services which satisfy company
requirements;

e  items (i.e., hazardous waste, environmental media, and product) to be monitored, measured, and
tested;

e  the monitoring and observation of associated processes during construction, operations (including
environmental monitoring), and site restoration activities to determine conformance to procedural
and technical requirements and to ensure continuous improvement in the quality of all products and
services; and

e the acceptance status of items subject to inspection and testing.
It is composed of the following criteria:
14.4.1 Work Processes: Criterion 5

This criterion describes the requirements and responsibilities for the control of processes affecting work
performance. The purpose of work process control is to ensure that standard processes' and special
processes are accomplished under controlled conditions. These standard processes and special processes
include, but are not limited to: waste handling, packaging, certification and shipping; environmental data
operations; welding; heat treating; core drilling; or nondestructive testing. This criterion’s requirements
are widely scattered throughout the SAR.

Work process cohtrol also includes the control of measuring and test equipment used by FERMCO for
determining acceptability of characteristics, or which influence critical parameters of facility operations
or standard and special processes.

14.4.2 Design: Criterion 6

This criterion describes the requirements and responsibilities for the implementation of a formal design
control process. It is FERMCO policy to design items and processes using sound engineering/scientific
principles and appropriate standards. The requirements of this criterion apply to all organizations that
perform design or are responsible for design performed by contractors or subcontractors. Specific
examples which meet the requirements of this criterion are found in Sections 2, 4, and 13.-

FERMCO\ES&H\SA: ,
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14.4.3 Procurement: Criterion 7

This criterion describes the requirements and responsibilities for the preparation, review, and control of
procurement documents. It also specifies the requirements and responsibilities for the control of purchased
material, equipment, and services. This criterion is not covered in this SAR; RSO Divisional procedures
and site procedures already established implement these requirements.

14.4.4 Inspection and Testing for Acceptance: Criterion 8

This criterion describes réquirements and responsibilities for performing inspection and acceptance
testing. It is FERMCO policy to perform inspection and acceptance testing of specified items and
processes using established acceptance and performance criteria and to require calibration and
maintenance of equipment used for inspections and tests. This criterion’s requirements are addressed in
Sections 2.7 and' 10 (all). '

14.5 Assessment: Functional Category C

This category provides for periodic assessment of the QA Program to determine its effectiveness and to
promote quality improvement. It describes the organizational freedom and authority of the QA
organization and its role in conducting audits and appraisals. Also covered is the role of project
management in coordinating and facilitating management’s conduct of performance assessments.
Provisions are included for qualification of persons conducting assessments. It provides for the auditing
of operations, systematic handling of nonconforming conditions, and learning through corrective actions,
trending, and root cause analyses. It is composed of the following criteria:

14.5.1 Management Assessment: Criterion 9

This criterion describes the requirements and responsibilities for regularly assessing and documenting the
adequacy and effectiveness of the QA (or management) program in providing the framework for the
project to achieve its mission and objectives. It is FERMCO policy for management at all levels to
periodically assess the integrated QA Program and its performance, and to identify and correct problems
that hinder the organization from achieving its quality objectives. This criterion is addressed in Section
17. '

14.5.2  Independent Assessment: Criterion 10

This criterion describes the requirements and responsibilities for the implementation of an independent
assessment program. The FERMCO independent assessment program evaluates the adequacy and
effectiveness of activities for compliance with applicable requirements. The requirements of this criterion

FERMCO\ES&H\SA:
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are addressed here. The UNH Independent Assessment program will be coordinated between the
FERMCO Quality Assurance Division and the UNH Neutralization Assistant Project Manager (APM).
The APM will determine the areas to be assessed and their relative priorities within the project. The
APM will then coordinate a schedule with the manager of Quality Systems and Audits for audits, and
with the manager of Quality Engineering for surveillances.

14.6 References

1) FERMCO, April 1993. Quality Assurance Program Description, RM-0012, Rev. 2.
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SECTION 15
EMERGENCY PREPAREDNESS PROGRAM

15.1 Introduction

The FEMP maintains the necessary emergency plans and procedures to adequately define the emergency
management program, provide guidance for all emergency responders (including employees), ensure
adequate performance for critical systems, and meet all regulatory requirements. There are no accidents
identified that would require emergency response measures in excess of the current FEMP abilities.
However, upon review of the Hazard Analysis the Emergency Response Personnel must be aware of the
system design and hazards associated with UNH. Effluent monitoring and material balance determination
is the prime means of evaluating accident consequences to the environment and radiation monitors for
radiation workers.

15.2 Requirements
The FEMP Emergency Plan implements and complies with the following:
1 DOE Orders 5000.3B, 5480.11, and the 5500 series -

2) Title II of the Superfund Amendment and Reauthorization Act (SARA) of 1986, Emergency
Planning and Community Right-To-Know Act, specifically section 303(c)

3) NRT 1-A, Criteria of Review of Hazardous Material Emergency Plans

4) CERCLA of _1980 as amended by Public Law 96-510, December 1980, specifically sections -
120(c) and 103(a)

5) Ohio emergency planning laws and regulations

The above requirements are implemented by the following FEMP procedures:

1) SSOP-0089, "Personnel Accountability”

2) SSOP-0088, "Fernald Environmental Management Project Off-Site Emergency Warning
System"

3) SSOP-1018, "Event Categorization/Classification”

FERMCO\ES&H\SA:
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4) ED-0001, "Event Notification and Occurrence Reporting”

5) PL-2194, "Fernald Environmental Restoration Management Corporation Spill Prevention

Control, and Countermeasure Plan"
15.3 Identification and Categorization of Postulated Accidents

‘'The FEMP has developed checklists to assist the Emergency Duty Officer (EDO) and the Assistant -
Emergency Duty Officer (AEDO) to ensure that predetermined critical factors are incorporated into the
assessment process. ED-0001, Event Notification and Occurrence Reporting (Ref. 1), delineates the
requirements for consistent and timely reporting of serious events. In accordance with DOE Orders
5500.2B, 5000.3B, and 5480.19 Chapters VI and VII, events and their responses are divided into the
following categories:

1) Loggable Event: - Non-routine event not significant enough to warrant reporting to any -
outside agency, but is documented for trend or other analysis.

2) Off-Normal Occurrence: Abnormal or unplanned events or conditions that adversely affect,
potentially affect, or are indicative of degradation in the safety, security, environmental, or
health protection performance or operation at a facility.

3) Unusual Occurrence: A non-emergency occurrence that has significant impact or potential
for impact on safety, environment, health, security, or operations of a facility.

4) Emergency: The most serious occurrence which requires an increased alert status for on-site
personnel and, in specified cases, for off-site authorities.

4a) Alert:
¢)) Actual or potential substantial degradation of the level of safety of the facility.

(#)) Any release is expected to be limited to small fractions of the appropriate
Protective Action Guideline (PAG) or Emergency Response Planning Guide
(ERPG).

4b) Site Area Emergency:
1) Actual or likely major failures of facility functions needed for the protection of
workers and the public.

) Any release is expected to exceed appropriate PAG/ERPG exposure levels on site
but not off site.

FERMCO\ES&H\SA:
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4c) General Emergency:
(1)  Actual or imminent catastrophic reduction of facility safety systems.

) Any release is expected to exceed appropriate PAG/ERPG exposure levels off
site.

SSOP-1018, Event Categorization/Classification (Ref. 2) is the FEMP procedure utilized to characterize
and categorize events. Other than severe natural phenomena events, there were no identified credible )
accidents associated with UNH processing that would elicit an alert, site area emergency, or general
emergency categorization. |

15.4 Facility Pianning and Preparedness for Operational Emergencies

Facility planning is divided into the 12 subparts below. The primary hazards of the UNH Project are
uranium and nitric acid. The initiating events and response are those that are similar to other facilities
on-site. No unique actions are required for UNH related accidents except that personnel must be aware
of the corrosive effects of nitric acid and compatible materials for containment of spills. The most
significant accident identified for the UNH Project is a spill that would be contained in a dike.
Preparedness for the removal and disposition of spills is required and governed by SSOP-0067, Spill
Incident Reporting and Cleanup (Ref. 3). The only accident scenarios which could release a quantity
capable of causing a significant dose (though within evaluation guidelines) are the severe natural
phenomena events. In the event of severe phenomena, the total contribution of the UNH would be
minimal in comparison with other materials stored on-site.

15.4.1 Emergency Response Organization

The following summarizes the responsibilities of key on-site emergency management personnel:

1) Emergency Director —the FERMCO President or designee has overall authority and
responsibility for activities at the FEMP including emergency management.

2) Emergency Duty Officer (EDO)-the trained, senior management personnel responsible for
the management and oversight of the FEMP emergency response activities until the FEMP
Emergency Operations Center (EOC) is declared operational.

3) Assistant Emergency Duty Officer (AEDO)--the emergency management authority on site
when the EOC is not operational. The AEDO is the incident Commander of the FEMP
emergency response activities. The AEDO is the Facility Manager Designee.

FERMCO\ES&H\SA:
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4) Emergency Response Team (ERT)--on-site personnel available to respond to emergency
events. A minimum manning level of five ERT members is required for all shifts. ERT
personnel require special training.

The above personnel may be contacted by pagers, phone, or the Emergency Message System. Off-site
personnel normally carry pagers.

15.4.2 Offsite Response Interfaces

FERMCO has formalized agreements with the following organizations to delineate their responsibilities
during emergency conditions at the FEMP:

1) Fire Departments in Crosby, Ross, and Colerain townships -

2) Medical facilities at Mercy Hospital, University of Cincinnati Hospital, and Providence
Hospital

3) Emergency medical service from the Crosby Township. Life Squad, Franciscan Ambulatory

Care Unit, and the University Air Care Helicopter
4 Support as required from Butler‘and Hamilton Counties

5) Support as required from the State of Ohio, including the Emergency Management Agency,
Ohio EPA, Department of Health, and State Highway Patrol

6) “Support from the Federal Government, including the DOE Headquarters Emergency '
Operations Center and other Federal Facilities

i

15.4.3 Notification

ED-0001, Event Notification and Occurrence Reporting, outlines the initial notification requirements and
details the actions required to prepare, track, and maintain the status for reportable events.

The AEDO and EDO initially analyze and categorize/classify events. The Fernald Field Office (FN)
Duty Officer of the DOE makes the final determination of event classification. Events categorized as Off-
Normal or higher are reported to a higher authority. The Environmental Compliance Release Evaluator
is notified of spills and recommends the Emergency Classification Level. The FN Duty Officer makes
the final determination of event classification. For all emergencies, the DOE-Headquarters EOC, the FN
Duty Officer, Butler and Hamilton Counties, and the Sate of Ohio must be notified within 15 minutes of
declaring an emergency. A 24-hour Notification, 10-day, and Final Occurrence Report are submitted to

FERMCO\ES&H\SA: o
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~ the DOE Program Manager and DOE Facility Representative for all events classified Off-Normal or
greater.

15.4.4 Consequence Assessment

Initially the AEDO assesses the event impacts in the following manner:

1) Data Gathering—obtain information about the incident and its potential impact.
2) Evaluate Critical Factors--determine how and where initial efforts must be concentrated.
3) Tactical Attack Plan Development--formulate a structure plan to respond to the event.

Within 40 minutes of notification, the FEMP EOC is operational and the ERT, composed of senior
advisory personnel, is assembled. Atmospheric dispersion conditions and other factors may be evaluated.

15.4.5 Protective Actions

Protective action recommendations are issued by the FEMP when an event will have off-site impactA by
definition a GENERAL EMERGENCY). There are no specific events, as a result of the UNH
neutralization project, which could result in a General Emergency. Some severe natural phenomena can
occur in which the UNH tanks provide a contribution. However, the contribution is negligible compared
to net dispersable hazards at the FEMP. Therefore, UNH is not specifically protected. In the event that
protective actions are required, the FEMP may recommend either sheltering or evacuation according to
the logic presented in PL-3020, FEMP Emergency Plan (Ref. 4) and EA-EMP-004, Protective Action

(Ref. 5).

15.4.6 Medical Support

. - Medical vehicles for emergency use include two,fully-equipped ambulance vehicles designed to Federal
standards and staffed by a minimum of two medical technicians whenever responding to a medical event.
There are also various pieces of diagnostic equipment, two hospital wards with a total of four beds, an
in vivo whole body counter, and other equipment. There are no unique medical requirements for the
UNH neutralization project. '

15.4.7 Recovery and Reentry

The primary responsibility for event termination and recovery planning rests with the Deputy Emergency
Director with compliance from DOE-HQ, Butler and Hamilton Counties, and the State of Ohio. Upon
termination of an emergency, the EOC is deactivated. The recovery plan should include a description
of damage and those actions necessary to restore the facility and surrounding vicinity to a safe condition.

FERMCO\ES&H\SA: _
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Reentry and Recovery Plan; as designated in EA-EMP-003, Reentry and Recovery (Ref. 6), will be
required for the UNH Project only in the event of severe natural phenomena.

15.4.8 Public Information

Protective actions are communicated to the population within the Immediate Notification Zone using the
FMPC Off-site Emergency Warning System. Procedures governing this system are contained in SSOP-
0088, FMPC Off-Site Emergency Warning System (Ref. 7). There were no accidents associated with the
UNH Project affecting the off-site population. SSOP-1001, Release of Information to the Public
Concerning Nonemergency Events (Ref. 8), governs the information provided to the public.

156.4.9

Emergency Facilities and Equipment

The following list summarizes the conténts 6f PL-3020, FEMP Emergency Plan, Subsections 3.2.3, 3.2.4

and 3.3.8.
1) Emergency Communications
2) Site Phone System
3) Ring-down phone circuits between the FEMP and local government command centers
4) Cellular phone system
5) Plant Alarm System and plant Emergency Message System for on-site personnel
6) Long- and short-range radio backup to ﬁe phone system
7 Facilities for emergency response |
8) The primary EOC, located on site, including references, communications, an air purification
system, diesel generator, and audio-video equipment
9) Mobile Emergency Operation Center Alternate seat of the EOC which houses the necessary
communication equipment '
10) Joint Information Center disseminates information to the public via the news media
FERMCO\ES&H\SA:
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11) - Equipment
(A) Fire truck tankers, ambulance squads, and other equipment to respond to

hazardous material releases and fires

B) Radiation monitoring and accident response equipment
© Construction equipment and mobile cranes
(D) Spill response vehicle and portable pumps

15.4.10 Training

Personnel involved in Emergency Preparedness are provided classroom training, practical training, and
frequent drills and exercises. The training is defined, documented, and auditable.

15.4.11 Drills and Exercises

Various departments provide a formal training program for the instruction and qualification of all
personnel involved in the emergency response organization. This program pfo'vides the initial and annual
retraining of both primary and alternate response personnel. The program is composed of classroom and
_ practical training, including frequent drills and exercises.

EOC staff qualification is documented on a fiscal year basis (October 1 - September 30) and tracked
individually. Initially, an EOC Staff member is certified on satisfactory completion of training
Tequirements within a fiscal year period. The date the last requirement is met becomes the individual’s
certification date.

FEMP employees participate in evacuation drills and personnel accountability drills to ensure
preparedness in the event of an emergency. Personnel accountability ensures that all individuals are
accounted for in the event of an emergency and is performed as described in SSOP-0089, Personnel
Accountability, (Ref. 9).

15.4.12 Program Administration

The FEMP Emergency Preparedness Program is maintained and administered by Emergency Preparedness
Department of the Environmental Safety and Health Division. The UNH Neutralization Project
Management supports Emergency Preparedness by identifying the hazards associated with the project.
The FEMP maintains the necessary emergency plans and procedures to adequately define the emergency
management program, provide guidance for all emergency responders (including employees), ensure
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adequate performance for critical systems, and meet regulatory requirements.
15.5 ° Emergency Readiness Assurance Program
The emergency drill and exercise program provides members of the ERT at least one opportunity
annually to practice their skills and be evaluated. The conduct of training, record keeping, and evaluation
of training effectiveness are given in PL-3020, FEMP Emergency Plan.
15.6 Other Emergency Response Measures

None Identified.

15.7 Referenceé

1) FERMCO, June 1994, Event Notification and Reporting, ED-0001, Rev. 3.
2) FERMCO, June 1994, Event Categorization/Classification, SSOP-1018, Rev. 1.
3) FERMCO, March 1994. Spill Incident Reporting and Cleanup, SSOP-0067, Rev. 1.
- 4) FERMCO, june 1994, FEM? Emergency Plan, PL-3020, Rev. 1.
5) FERMCO. Protective Action, EA-EMP-004.
6) FERMCO. Reentry and Recovery, EA-EMP-003.
)] FERMCO, April 1994. FEMP Off-site Eme?gency Warning System, SSOP-0088, Rev. 2.
8) FERMCO, May 1994. Release of Information to the Public Concerning Nonemergency

Events, SSOP-1001, Rev. 0.

9) FERMCO, February 1994. Personnel Accountability, SSOP-0089, Rev. 1.

10) DOE Order 5000.3B, "Occurrence Reporting and Processing of Operations Information”

11) DOE Order 5480.19, "Conduct of Operations Requirements”

12) DOE Order 5500.2B, "Emergency Categories, Classes, and Notification and Reporting
Requirements"
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SECTION 16 :
PROVISIONS FOR DECONTAMINATION AND DECOMMISSIONING

16.1 Introduction |

The removal of the bulk UNH solution in Plant 2/3 will support the decontamination and
decommissioning (D&D) of the Plant 2/3 facilities. The D&D of Plant 2/3 is not within the scope of the
UNH Project, but the system modifications considered the future plans of the facilities.

16.2 Description of D&D Provisions

Several features of the system may make it useful for applications to support the D&D of other FEMP
facilities. The system was designed to neutralize UNH solution, supporting the D&D of Plant 2/3, and
utilizes components that can have other uses on-site. The only significant modifications to the system
were the installation of new transfer piping, pumps, and instrumentation. The new piping is'designed
with drain valves at key locations to facilitate flushing. The new installations in Plant 2/3 do not
significantly increase the D&D efforts required for Plant 2/3.

16.2.1 Processing other Wastes

The UNH processing system modifications considered the FEMP D&D mission. It essentially consists
of two, well-instrumented process tanks with agitators, versatile pumps, controls, and a transfer line to
the existing Plant 8 Waste Water Treatment Facility. After processing the UNH solution, the system may
be used to treat other FEMP wastes (e.g., acid, caustic). UNH Project Management has begun
investigating other uses for the system.

16.2.2 UNH Processing System

Many of the new installations can be removed and reused on other site projects. The pumps are skid
mounted and portable with several potential uses. The new UNH piping system is sloped and provided
with drain valves to aid in clean-out, flushing, and dismantling. UNH Project Management will maintain
auditable records of equipment status so that future D&D efforts will have accurate information on the
status of equipment and piping when the UNH project is complete.
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SECTION 17
MANAGEMENT, ORGANIZATION, AND INSTITUTIONAL SAFETY
PROVISIONS

17.1 Introduction

The operating contractor for the FEMP is the Fernald Environmental Restoration Management
Corporation (FERMCO), Cincinnati, OH. Management of the UNH Neutralization Project is under the
Remediation Support Operations (RSO) Division, with day-to-day operations under the responsibility of
the UNH Neutralization Project Manager. The management, organization, and institutional safety
structures employed to ensure safe operation of the UNH Neutralization Project are described in the
following sections. The safety programs that promote safety consciousness and morale, including safety
culture, safety performance assessment, configuration and document control, occurrence reporting, and
staffing and qualification are also discussed.

17.2 Organizational Structure, Responsibilities, and Interfaces

The UNH Neutralization Project is managed by the UNH Neutralization Project Manager, who reports
to the Vice President of RSO.

17.2.1 UNH Project Manager

The UNH Project Manager is responsible for, and has full authority over, all aspects of the neutralization
of the UNH stored at the FEMP. The UNH Project Manager is responsible for interfacing with the
Environmental Safety & Health and Regulatory Programs Divisions to ensure that the UNH Neutralization
activities are conducted in compliance with applicable environmental, safety, and quality requirements
of the Department of Energy (DOE), federal, and state regulatory agencies. The organizational structure
for the UNH Neutralization Project is found in the UNH Neutralization Project Technical Information
Plan (TIP) (Ref. 1). The TIP contains the organization charts identifying the UNH Project staff and
defines their responsibilities. This organization charts show the interface organizations that supply
dedicated support to the UNH Neutralization Project.

17.2.2 Staffing and Qualifications

The development of the staffing and qualifications requirements for UNH processing are the responsibility
of the UNH Operations Manager. Facility staffing levels for normal day-to day activities include a mix
of management, administrative, maintenance, operations support, cognizant disciplines, and engineering
personnel. While these people are necessary to perform activities in compliance with procedures,

FERMCO\ES&H\SA _
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regulations, and orders, it is mot necessary to have all staff functions present during operations.
Minimum shift manning identifies the minimum personnel and qualifications required to be in attendance
whenever an activity is being performed. Minimum shift staffing and qualifications are based on the
ability to perform all required operational functions in accordance with written procedures and identify
and respond to potential off-normal conditions, as derived from the hazard analysis.

17.2.2.1 Shift Staffing

The size of each shift and the qualifications of the personnel depend upon the specific activity being
performed and are under the responsibility of the UNH Operations Manager. The UNH Operations
Manger has determined the minimum staffing levels and staff qualification fequired to perform each
activity associated with processing UNH in accordance with DOE 5480.19, "Conduct of Operations," and
DOE Order 5480.20, "Personnel Selection, Qualification, Tréining, and Staffing Requirements at DOE
Reactor and Non-Reactor Nuclear Facilities." Minimum shift staffing for Plant 8 and UNH Processing
are included in Tables 17.2-1 through 17.2-5. Radiation Technician and Industrial Hygiene Technician
support will be present or on-call at all times during operations. ' :

Table 17.2-1 Plant 8 Filtering Minimum Staff

Process Supervisor -2
Filter Operator 1
Valve Operator : 1
Chemistry Monitor 1
Packaging Station Operator 1
Scale Operator 1
Waste Shipment Loader (MVO) A 1
" TOTAL | 8
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Table 17.2-2 Dilution/Neutralization Tank Preparation Minimum Staff

Process Supervisor 1
UNH System Monitor | 1
Valve Operator 1

TOTAL 3

Table 17.2-3 Transfer of UNH from UNH Storage Tank Minimum Staff

Process Supervisor 2
UNH System Monitor ‘ 1
Valve Operator 1
Pump Operator | 1
Chemistry Monitor ' : 1
" TOTAL 6

Table 17.2-4 Magnesium Hydroxide Addition, Slurry Sampling, and Tank Rinsing Minimum Staff

Process Supervisor 1
UNH System/Chemistry Monitor 1
Valve Operator 1
Pump Operator 1
TOTAL 4
FERMCO\ES&H\SA :
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Table 17.2-5 Transfer of Slurry to Plant 8 Minimum Staff

l Process Supervisor (2 - Plt 8 and 2 - Plt 2/3) 4

Valve Operator (1 - Pit 8 and 1 - Pt 2/3) 2
Chemistry Monitor (1 - Plt 8 and 1 - Plt 2/3) 2
l System Monitor (Plt 2/3) 1 i

| Pump Operator (Pt 2/3) 1
I _ i TOTAL 10

17.2.2.2 Training and Qualification

The UNH Project personnel are categorized relative to their specific job function and receive training
commensurate with this job function. The formal training requirements and program are designed to
emphasize safety and are described in Section 12 of this SAR. Only trained, qualified workers will be
permitted to work on the UNH Neutralization Project. The qualification process includes formal and
informal training, demonstration of ability, and personnel interview. Operator briefings will be given
at the beginning of each shift to keep worker knowledge level current and ensure the workers are aware
of the system configuration prior to beginning the shift. Free forum discussions and a questioning attitude
toward safety issues are encouraged.

17.2.2.3 Fitness for Duty Qualifications

FERMCO recognizes that emplbyees can work to their capabilities only if a substance-free workplace is
maintained. FMPC-0110, Drug-Free Workplace/Substance Abuse (Ref. 2), delineates the means of
maintaining a drug-free workplace.

17.2.2.4 Personnel Allocation

A list of facility personnel by name, title, and work and home telephone numbers is readily available in -
the Communication Control Center and other applicable job-activity centers for use by on-shift or off-shift
workers. The list includes management, radiation safety, and technical support personnel. Support
personnel involved in the development of safety documentation will be made available, where possible,
to provide guidance during the start-up and operation of the process.
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17.2.2.5 Liniitatipn for Overtime Worked

DOE Order 5480.20, "Personnel Selection, Qualification, Training, and Staffing at DOE Reactor and
Non-Reactor Nuclear Facilities,” working hour limitations for operating personnel are applied to the UNH
Project operators.

17.3 Safety-Management Policies and Programs

The Safety management policies and programs include Safety Review and Performance Assessment,
Configuration and Document Control, and Occurrence Reporting. These policies and programs are
presented in the subsections below.

17.3.1 Unreviewed Safety Questions and Safety Evaluations

FEMP Unreviewed Safety Question and Safety Evaluation System, SSOP-1035, establishes the program
for implementing the Unreviewed Safety Question Determination (USQD) process, as outlined in DOE
Order 5480.21. The purpose of the USQD process is to determine if a change to a facility or activity
can be made without prior safety review and approval by the original approving body. The FEMP USQD
System training is divided into two levels of qualification, the Technically Responsible (TR) Individual
and the Qualified Safety Evaluator (QSE). The TR qualification is a prerequisite to the QSE
qualification. TR’s screen changes/activities to limit the number of items put through the USQ proceés.
QSE’s perform all USQD/SEs in accordance with the provisions and requirements of SSOP-1035. The
UNH Operations Manager and Plant Engineers are TR trained and will perform USQ Screenings. ’

_17.3.2 Independent Safety Review Committee (ISRC)

The Independent Safety Review Committee (ISRC) evaluates safety basis documentation and ensures
- accuracy and consistency between safety analyses and their associated safety documentation. Independent
safety reviews are conducted as required by SSOP-1080, Establishing an Independent Safety Review
Committee and Conducting Independent Safety Reviews (Ref. 3), provides specifications for an ad hoc
ISR Committee appointment, responsibilities, operational scope, membership, and reporting requirements.

17.3.3 Configuration, Design, and Document Control

In order to preserve the safety basis as defined in the SAR, drawings, records, documents, design, and
the configuration of the UNH Neutralization Project Documentation must be maintained. UNH Project
Management has the responsibility of maintaining project documentation and ensuring its integrity. All
UNH Neutralization documents important to the safety basis will be controlled by the RSO Division’s
document control system, the issuing organization’s document control system, or the site’s document
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control system. UNH Project drawings are controlled by the UNH Project to ensure that only approved,
up-to-date drawings are utilized by project personnel.

17.3.3.1 Design Change Management

Design changes are initiated by the UNH Neutralization Project and submitted for review by the
engineering, safety, and quality organizations. Engineering reviews design changes to ensure that the
change is a technically sound alternative to the existing configuration. Safety reviews design changes to
ensure that the change does not affect the safety basis of the activity and ensures that the USQ process
is implemented. Quality reviews design changes and the implementation of changes to ensure that a
change is technically sound, affected subsystems and other documentation is addressed, and that the
change is properly implemented. With concurrence from the requesting and reviewing organizations, the
affected documents and drawings are updated by the issuing organization and reissued as a revision with
a note explaining the revision.

17.3.4 Occurrence Reporting

FERMCO documents all occurrences at the FEMP. The categorization and reporting of the event is
based on DOE Order 5000.3B, "Occurrence Reporting and Processing of Operations Information.”
Guidance for initial event notification and reporting requirements is found in procedure ED-0001, Event
Notification and Occurrence Reporting (Ref. 4). The Self-Assessment Group is responsible for
conducting deficiency trend analyses, root cause analyses, incorporating lessons learned, and
communicating results and trends throughout the FEMP.

17.3.4.1 Information Selection and Analysis

FERMCO provides for information selection and analysis by identification of root and contributory causes
and by deficiency trend analyses. The causes, corrective actions, lessons learned, and impact are
incorporated into the Occurrence Report. A DOE facility representative reviews and evaluates the
Occurrence Report. '

17.3.4.2 Root Cause Analysis of Experience

The information gained from an evaluation based on experience is dependent upon a complete description
of the occurrence and identification of the root cause. FERMCO’s determination of root cause provides
insight on how to prevent or mitigate the effects of the event. An event is classified by its effect on the
overall restoration program. Root cause analysis provides the identification of the primary cause and
contributory causes.

"FERMCO\ES&H\SA
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17.3.4.3 Corrective Actions (Feedback)

Corrective Action is taken to prevent recurrence of an event at the FEMP. The impact of the event may
be on the program or project, the environment, safety and health, or any combination.

17.3.5 Self-Assessment

The UNH Project performed a Self-Assessment to identify the level of compliance to the applicable
S/RIDS, commitments, and other requirements on the UNH Neutralization Project. The non-compliance
items were assembled into a master corrective action plan with a schedule for completion of each open
item.

17.3.6 Safety Culture

The site has numerous policies and programs which promote an interest in and involvement of all
associated workers in safety at the FEMP. These policies and programs facilitate a questioning attitude
towards safety related activities and equipment and ensures that workers understand the potential risks
and encourage personal safety. Some of the programs are discussed below. Reference the FEMP,
Voluntary Protection Program Strategic Safety and Health Implementation Plan (Ref. 6), for a more
comprehensive list. '

17.3.6.1 Safety First Initiative

An effort is underway through the work of a mixed group of FERMCO repi'esentatives to improve the
safety culture at the site focussing on the areas of: management commitment, employee involvement,
rewards and recognition, communications, and training. The work group safety concept is part of this
initiative. ’

17.3.6.2 Safety Standdown

Sessions are held with all employees and subcontractors at the FEMP and off-site locations to emphasize
the importance of safety in all jobs. Employees are presented the Employee Bill of Rights, the FERMCO
Safety Handbook, and surveyed on attitudes, perceptions, and awareness of safety.

17.3.6.3 Employee Bill of Rights

FERMCO management strongly supports the rights of all workers to work safely and in a safe
environment. The Employee Bill of Rights provides workers the written commitment from management
that they have the authority to exercise these rights. Included in these rights is the right to refuse work,

FERMCO\ES&H\SA
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without reprisal or loss of regular pay, which an individual feels is unsafe (Ref. 5).
17.3.6.4 Work Group Safety Concept
As part of the Safety First initiative, pilot work groups have been established to involve workers and

supervisors in the identification and resolution of safety concerns. Concerns are addressed at this level
or taken to management for resolution.

17.3.6.5 Walk your space

Each employee is trained and required to “walk their space” in each area where they work. “Walking
their space” includes an inspection of the floor, equipment and general safety conditions of their
immediate environment. The emphasis on such safety forming habits contributes to a safe working
environment.

17.4 References

1) FEMP, November 1994. UNH Neutralization Project Technical Information Plan, UNH-
TIP-1000-0, Rev. 0.

2) FEMP, August 1989. Drug-Free Workplace/Substance Abuse, FMPC-0110.

3) FEMP, August, 1994. Establishing an Independent Safety Review Committee and Conducting
Independent Safety Reviews, SSOP-1080, Rev. 0.

4) FEMP, June, 1994. Event Notification and Occurrence Reporting, ED-0001, Rev. 3.

5 - FEMP, February, 1990. Open Communication of Employee Concerns, FMPC-0122, Rev.
1.

6) FEMP, March, 1994. Voluntary Protection Program Strategic Safety and Health

Implementation Plan, OS-VPP-PL02, Rev. 1.
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B | Hazard Identification

B.1 Chemical and Radiological Hazards and Location

B.1.1 Asbestos

Asbestos can be found in building materials and pipe insulation at several locations within the project
boundary. -Asbestos is a human carcinogen targeting the respiratory system. It is a respiratory
hazard when friable.

B.1.2 Barium

Barium is a heavy metal that will be present in the UNH solutions and slurries throughout the system.
It is a noted RCRA toxic heavy metal. Barium is an inhalation hazard and ingestion hazard.

B.1.3 Chromium

Chromium is a heavy metal that will be present in UNH solutions or sludges throughout the system.
It is an inhalation and ingestion hazard. ' :

- B.1.4  Dicalite

Dicalite is a trade name for calcined diatomaceous earth. The material is used as the precoating agent
on the EIMCO Filter drums. Dicalite is vacuumed onto the EIMCO filter screen and the precipitated
compounds are deposited in it as the slurry is drawn through the filter. The Plant 8 EIMCO Filter
drumming station will drum the filtered solids consisting of damp Dicalite, Barium Salts, Chromium

. - hydroxide, and calcium or magnesium diuranate. Dicalite is an inhalation hazard.

B.1.5 Lead

Lead may be present in painted surfaces, flashing, and transite panel anchor bolt heads in and around
the process buildings. Lead is a skin contact, inhalation, and respiratory hazard. Work that involves
disturbance of these materials is at risk for suspension of lead particulates in the air.

B.1.6 Lime

Lime is used in the Plant 8 Waste Water Treatment system and may be stored in Plant 8. Lime is a
respiratory, skin, and eye irritant.

FERMCO\ES&H\SA
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B.1.6 Magnesium Hydroxide

Magnesium Hydroxide is a mild basic material that will be used in the Neutralization/Precipitation
process conducted in Tanks F1-25 and F1-26. It is added to dilute UNH solution to facilitate the
precipitation of uranium and other heavy metals. Magnesium hydroxide is not considered a
significant hazard internal or skin contact hazard.

B.1.7 Mercury

Mercury is present in some test and monitoring equipment as well as florescent light tubes. It
presents an ingestion, skin, and inhalation hazard.

B.1.8 Nitric Acid

Nitric acid is present in solution with UNH in the UNH Storage Tanks. It is an inhalation, ingestion,
and skin contact hazard. '

B.1.9 Nitrogen Dioxide

Nitrogen Dioxide can be generated during the processing of the Uranyl Nitrate solution. Generally it
is not present in significant quantities until Uranyl Nitrate is heated above 130 degrees F. It is an
inhalation hazard. ' ‘

B.1.10 Uranium

Uranium will be present in several forms during the processing. Uranium Nitrate Hexahydrate
(UNH) may be present in undissolved quantities in the tanks and associated piping and at previous
leak locations. Uranyl Nitrate is the primary constituent in the UNH Storage Tanks. Magnesium
diuranate will be present in Tanks F1-25 and F1-26 after neutralization/precipitation, the transfer lines
from Digestion to Plant 8, and in the Plant 8 East-West EIMCO Filter System. Uranium
contamination may be encountered in any of the areas where UNH processing is to be performed.
Uranium is a hazard due to both its radiological and toxicological effects and is primarily an
inhalation and ingestion hazard. Skin contact is a concern because of the potential for inadvertent
ingestion or inhalation. Soluble uranium, such as Uranyl Nitrate, can pass through intact skin into the
body upon skin contact. | '
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B.2 Industrial Hazards
B.2.1 Noise

Excessive noise can occur during the operation of heavy machinery, pneumatic tools, generators,
agitators, and other equipment.

B.2.2 Confined Spaces
A confined space is an area not designed for continuous human occupancy, is large enough for a
person to bodily enter, and has limited means for entry and exit. Several of the Diked areas and most
tanks are considered confined spaces.

B.2.3 Heat Stress

Heat stress can affect personnel performing activities with or without protective clothmg when
working in high ambient temperatures.

B.2.4 Cold Stress

Tasks may be conducted when the temperatures could be low enough to present a potential cold
stress.

B.2.5 Personal Protective Equipment

Personal Protective Equipment while providing protection from hazards materials may hinder vision,

reduce mobility and dexterity, and increase body temperature. This can impact the ability to perform
required tasks and Job Safety and Task Analyses may be performed to address these and other safety
issues. Pre-planning and engineering controls will help reduce the time required in PPE.

B.2.6 Lifting
Several operations will require lifting heavy objects. The dicalite bags are loaded into the precoat

tank manually. A worker shall not lift more than 50 lbs without assistance from another person or
mechanical aids.

FERMCO\ES&H\SA
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B.2.7 Overhead Electrical Lines

While inspecting pipes, tanks, and other equipment personnel may encounter overhead electrical lines
or temporarily installed overhead wiring and lighting.

B.2.8 Slips, Trips, and Falls

There will be many slip, trip, and fall hazards in the areas associated with the processing project.
Many of the retrofitting and maintenance activities will take place at various elevations and surfaces.

B.2.9 Power Tools

Various power tools will be ﬁtilized in the field to connect the processing system to the UNH Storage
Tanks and process material. A skid mounted pump will be utilized at each of the UNH Storage
Tanks to transfer the material to the Blending Tanks F1-25 and F1-26.

B.2.10 Heavy Equipment

Heavy equipment such as fork lifts and aerials will be required for moving portable process
equipment, drums, and other tasks.

B.2.11 Welding

Welding and cutting operations are referred to as "hot work". Prior to conducting "hot work”, an
Open Flame and Welding Permit shall be issued by FEMP site personnel. The purpose of the
FERMCO Open Flame and Welding Permit is to establish guidelines by which the use of any flame
or spark producing equipment, including gasoline and electric powered equipment, may be safely used
in field project work. All welding and cutting shall be performed in accordance with Chapter 3
"Control of Open Flames and Welding" of the Fire Protection Requirements in ESH-1-1000, SPR 4-
19.
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B.3  Stored Energy Hazards
The stored energy hazards are addressed below.
B.3.1 Plant Air

The plant air supply will be active in the areas of processing, but is not currently utilized in the
process and will be disconnected from process equipment. Airline respirators require connection to
certified breathable air.

B.3.2 Plant Steam

Steam lines will be active in the areas of processing to provide building heat. Steam tracing will be
installed on the new UNH piping runs. Steam will not be connected to tanks for heating of UNH
solutions, however, a direct steam injection heater will be used to heat the incoming process water to
the Neutralization tanks. :

B.3.3 Electrical Current

Temporary cables and wiring will be run to the pump skid and control systems. Indicators and
sensors installed in the tanks before processing will require installation or maintenance of the
electrical supply to the equipment. As needed temporary lighting and heat tracing of piping may be
installed. '

-B.3.4 Process Piping

During processing the transfer of material will generate an operating pressure differential to be
determined. The development of blockage in any piping may lead to an increased pressure in the
affected piping up to the controlled output pressure of the transfer pumps.

B.3.5 ‘Compressed Gas Cylinders

Compressed gas cylinders that contain flammable or non-flammable gases will be required in various
locations around the processing areas during the welding operations.

B.3.6 Hidden and Underground Utilities

If the project work scope involves penetrating/excavation into the surrounding earth, roof, floors, and
walls of the facility a FERMCO permit is required. Due to serious injury potential from contacting
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or breaching existing utilities, a FERMCO Excavation/Penetration Permit with a complete
mapping/drawings of all utilities and other potential hazards is required prior to start of excavation.

B.4 Unique Hazards
B.4.1 Transuranics

‘The tanks of uranium solution, in some cases, contain small quantities of the transuranic elements
(TRU), Plutonium (Pu) and Neptunium (Np). Prior analysis has shown that both Pu and Np are only
trace quantities and represent a low level of transuranic concentration which does not warrant
additional controls beyond what is normally provided for uranium.

B.4.2 Incompatible Materials

When organics are present with nitric acid at high temperature (> 130°C), there is a potential for the
production of "Red Qil". Red Oil is a flammable volatile organic degradation product. In past boil-
down and denitration operations, checks were made for the presence of an “organic layer”. If
present, the organic layer was removed before processing began. Inspections to date indicate that
organics are present in only one tank, D1-7. This tank is being completely isolated so that
inadvertent transfers to or from it are not possible. Project management will determine if the tank
can be processed and how it will be accomplished.

B.4.3 Incompatible Materials

When the UNH solution is diluted, the temperature rise is less than 5 degrees F. The heat of
neutralization will be less than 25 degrees F. The temperature rises are anticipated and are
compensated for in the processing parameters. -

FERMCO\ES&H\SA
G:\NSS\UNFSARRI\APX-BR1.DOC B-6 February 1995

G30Lsd



-6968§....

FSAR, Rev. 1

APPENDIX C

HAZARD ANALYSIS

FERMCO\ES&H\SA:
G:\NSS\UNFSARRI\APX-CR1.DOC ’ ) . February 1995

GOGLE

N



[RFANY

REDAT S A
SRS Se h FEMP-2385
FSAR, Rev. 1

- This Page Intentionally Blank -

FERMCO\ES&H\SA:
G:\NSS\UNFSARRI\APX-CR1.DOC February 1995

GOCiE3



-6968

" $661 Aienugay

00’ TIO-XdV\IIIVSINMSSNA:D
'VS\H2SA\0ONIFd

*pepesoXe 918 S|oA9]

1N3QIdVY

SHOLVOILIN

SSY1
FONINDISNOD

FONINDISNOD

SSV10
AON3NO3Y4

AN3IAT/QUVZVH

uonoe §| ejqe|iBAB si0}BiidseY -Idd P
*uoj}8JJUBOU0D
1B QN e1soipul 0} Bupojiuow a1y *o
‘uoneieueb QN eziwuiu 03
40€ 1 M0jaq UoRIBe) JO 186Y UlBJUIBLY
0] pojjosIu0D 88600id “eimeledwel
weiquwe 1B sxjue} ‘Bunesy |puseixe o 'q
‘Be.B *syue) uoneldioeid
H40M WoJy ‘peIBIcUSB JI “ON BAOWe Jojwoosip/Ainfug . JuonezijgineN ut 8|8A8| UooB
2 ‘t| 010818 pue seqqnios 03 pejuen s)ue) ‘e Moy ‘L jeuuosied | Ayun *t| 4 ol <) exmesadwe) YBiH ‘|| eAoqe uopeieusn “ON $0°'L
*89IA10S WIO0I) BAOWBI 10 ‘POPUBLILIODSI
J1 ‘nedes pue yz Buipjing 30 ‘duy ‘jley & wody *s|jids proe ised Aq Rlemie)d
('Y U] $Y|BM]IBD JO UOIIBN|BAS [BINIONNIS 8 mo7 " | Bunjnses Ainfu) jpuuosied | Ajijun *L| siods ug peajossip Bupjoeq *|| Buneiouseleq - oneury €0°L
*eJB Yiom 10) Juswdinbe o pioB o
9IN10NIIS 9AN0830.d Bpiacid Jo ‘sjeued “joedwy jo ynses Ajeiun 0} einsodxe Aq pepeiBop s|jeund
1 L] Buies BuipsiBep umopio0] 10 eAcwWSY ‘B Mo ' B s Ainful [puuosied ‘|| Ajpwenxy *y syitoddns pue sjeued °| eyjsuen - onleuly 0’1
sjoued Bujjieo
Bunoyuow iy ‘9 ejisues) Buuisluoo soiseqse
[ . moq 'g Alexun g * pepeiBop Aq peses|ey 2
8insBew wusu| s s103Biidsey -3dd ‘G
9ousuesusw/uopeiedesd
|Bue)ew Bujuiluoo soyseqse *818(|j S01S8qSyY eele Buunp euloqgile epews
z°l BuipsiBep umopo0] 10 eacwey ‘e mo7 "L | eiqeuy o1 einsodxe yjeng *y Ajun *L puBs peqinis|p solseqsy °| 801§6qse 8|qeli4 10°4

Y3IGWNN
‘a’l

1 "A%Y “4vSd
$8€7-dNEA

INOILOVY FAILOFHHOOD

vz Bujpiing :g/Z Jueld 10} UOEN|EAT SPJEZEH  |-D elqel

83

s



$661 Arenuqog [4g9) Q0" TIO-XdVA\IAVSINN\SSN:O
‘VS\HPSH\OONJTd
*OlISNBO Jueleyip
0} JenoeBusyo Buunp
Z°¢t wswdinby eAoejold |puuosied ‘o Ayiiun *g|  Buysny/Bujuesp sedosdwy *g
’ suinq [BoWBYO
‘pedojeasp 10} |BrIUBIOd Yum oIsnes uoNoBUUOD
r A4 einpeosoid senceBueyn/inouss)) °q Motz 03 einsodxe jauuosied ‘g Ayiun 'z 3100UU0DSIp otnb Ayjney *Z 9z-1d
pue gz-14 sjue] u}
‘uoneledo o) Jjoud peijijend JuswUIBUOD Alepuodes Aiun uopnezijgiineu Joj pesn
(A pue pejoedsut oq ||Im WeIsAS me ‘e mo7 “L| ojuionsnes jo esesiey || Ajpwesixy °| einidny edig *| ¥(HO)BIN jo eseejay 80'L
‘dOZVH
esuodsel Jiids/sseupaiadesd AoueBiewe U} |qIpeld pelepisuod
ioj padojeAep eq 03 seinpesosg 'q 0N ‘5|0J3U0D BA}BISIUILIPE
BOJB 8)B|pOLLW] pus pesesuiBue
‘sdwnd iejsuesn) Mo g JO uoneBUIBIUOY T o|dnjnw Jo esnjie4 *jue) ebeioys
UMOP INYS |IMm Jey) seyolims uogisod '@WNJOA 19j8UBJ} 1081400U) 8 Woij 10)sue.y Buunp
pue ‘Hd ‘esmBieduute) ‘jeAs| :Buipnjouy ‘9Z-14 10 Alexiun pue ‘ein|jig) OA{BA 10 9T-14 10 GZ-14 usL
11 pejjeisul §]013u0o sseoold ejdiinyy ‘e M0 “L| S2-1dduel J0 mojenp L[ Ajpwenx3 ‘L[ siuswuBye eajpa sedosdw] “|| o jlip1eAQ - IIdS HNN L0t
esuodsa. ||ids/sseupeiedesd AsueBiowo ‘dOZVYH Wi 8|qtpesd
10} pedojenep eq 0} senpedoid ‘q PeIopISU0D JON "S]04JU0D
8048 9)BIpeUIW] pesesuibue ejdiyjinus
*sdwind Jejsueil umop Inys pue Mo 2 JO uonBUIWBIUOY T 40 eJn|iB} puB ‘eA|BA jo 9C-14 puB §Z-14
SOA[BA 0500 ||IM 1B SeYolIMs uonisod einjie} 1o sjuewuBije eAjBA usemieq uonnjos
pus ‘Hd ‘esmesedwey ‘jeae) :Buipnjoul 92Z-14 10 Aleiun Jedosdwy ‘g jue|d 01 Buy) HNN jo Jejsusn
L L Pojjeisui 8j013U09 ssesold ejdunpy ‘e MO “L} G§Z-Ldduel Jo mojeaQ "L | Ajewenx3 i| 1eysuesy Auns jo aBedoolg | | usueapeuy) - nds HNN 90°1
*yiom jo edoos
pepusju) Jo} sjuswesnbes Jjwied jo
Buipueysiepun Jexiom einsue o3 jued uonnjos
MI0M UO SIeNIOM YIm jeuq qof-eid o HNN j0 led pioe s} iom [BoiBojoipel
z'¢t ' Mo g LU W04 wINg PPOY T Adlun ‘¢ 10} uejd eyenbepeu) ‘¢
“jiom jo
odoos popueju) loy sjueweiinbes H-pue *19)IOM pelBUILIBIUOD Buiyiopo L ueep,
¢ ‘2 |4edoid BuiAjnuept Nued o OJWYHIS ‘9 ey} o} einsodxe Aexyun °z eJinjiey D-nuy g penss| Ausdwod
’ uoge|pel PeseeIdu| 40 ‘jguosied ‘upys uo
*jiom jo edods pepueju) ey) - 10} [enuelod YuMm JUsAe Niom jo edoos pspueiu| 8[B1IOIBW BAROBOIPE)
seynuep! yoiym Bujuued yiom sedosd ‘e MO || UONBUILBIUOD |BUOSIBY °| Aiun L] 40 sD-nue jo esn sedosdw) *| Yim 1983U09 10841Qg
SHOLVOILIN SSY1D SSY10 H3IGWNN
1N3QID0V /NOLLOV 3AILO3HYOD FONINDIASNOD JFONINDISNOD AON3NO3YA snvd LN3AI/QYVYZVH ‘a’l

I "a%y ‘YVSH
$8€T-dINT

vz Buipiing :g/Z ue|d 10} uopeniea3 spiezey |- ejqe)



-6968

$661 A3vruqay

£-0

0A’ TID-XdV\IAVSIANMSSNO
‘VS\HTSI\OOWEHA

*U0i§04109
pioe 5131u 03 enp
yues Buiateoes pue edid

Nia
1N3AOV

SHOLVOILLIN

INOILIV 3AILO3HYOD

1 "A%Y “4VSd
S8¢T-dWad

SSV1I0
3ON3NDISNOD

3ON3INDISNOD

SSVY10

AONINOD3IY4

1INIAT/QYVZVH

‘Alonooel lejsuely 8818 U0QIBD
BuipiB 9Z-14 10 §Z-14 0} jBuelBW o1 eBewep 10 einjey 'z
*09ds-}30 UINjeJ 01 Bu|| J0 UOpEB|BISU| D
*MOIAB) pUB UONBIPOWIGS
iejsusy) e10jeq sisAjsuy/Buindwes °q 10} BWIN-UMOP ‘0LBUBDS )
[ 4 esBojas ou ‘sseooid Aun ‘¢ *UONIB|OIA 8JNP8J0Id T
*dnyie3s 03 Buuey|iy g we|d 03 8 Juejd 03 uonn|og
| "1| d4oud peiser pue pejBisu) si03801puy Hd ‘B mo7 't | uonnjos HNN jo deysueay | Aun L *101801pUl Hd Jo einpey * | HNN jo ieysuesy oLt
LO'| puB 90" | silueng
Apyun *Z juswuBije eajga sedoidwy 2
cL
Aleyiun "9 einjie} |@es duing '9
Z'9 uonn|os Jo esueseid ey} 104 jBnuejod
8 5| 840Y) 0J0YM poljioeds s) 3dd ‘) Mol ‘g 0580(0) BUIOQUIY G 8oUBUGIUIBW
19348 uUofoeuUOd/eUl|
‘jueseld aq Asw By} §80001d uonezijeiINBN Ayun s 180} 0} eJnjie4 °g
¢ 'S | uonnjos jenpise) 104 suopnsoesid epnjoul Mo ‘p 4O UMOpP-INYS ‘p
Ajquiesses|p 10} S8UOIIONIISUL IO\ O Ailun '¢| sedes yee| Buunp eBeweq
F4N (SO" | 484) UOnBUILIBIUGD
‘Juewu|BluUOCD AlBpuodeg/eely pexiq “p Mo g jeuuosied |BlIUBIO ‘€ Aeyun g hoEEa: pinbyj woay eBexee ‘¢
¢'t
seuljdiosip Ayejes woJj Induy (Auo jids HNN) [BUBIBW Ajquessesip
yim pesedesd sesnpesosd ul-ef jue] o Hd mo) 03 einsodxe Buunp suonasuU0D
mo1 ‘z jeuuosied |BuBlOd ‘T peBue)} pue eBisyosip
£°C seulidios|p Alejes woJj peledionuy ‘'z dwnd punose eBeyee ‘g
ndui yym peronssuoo sued sedea yseT °q BolB 818B|poWIL| Aungs
40 uopeuWeIL0d Alexiun . elenu yBiy J0 uopnjos
(M| uonesynies pue Bunsey Buidid e moq | |BoiBojoipey *| | Ajpwenx3y *| esmdni adid "t| HNN jo eseojey/jndg 60°L

H3IGWNN
‘al

vZ Buipiing :€/Z ueid 10} uopenjea3 spiezey |-D ejqeL

~

e

Y
0

G30%



$661 Areuqoq -0 ) . 0" YD XAV ITIVSANMSSNV:D

'VS\HBST\OOWIHA
‘sunels -~
wewdinbe Buuojiuow Jo Jusae ey}
ul 8B} 0} SUOYOB SSOIPPE §8JNPasold ‘P
- uof100304d 18)I0M 10} 9|GB|IBAB Jdd 'O
Z°¢t ’ ‘8048 I0M oY} ‘eole .
ul SUOREBJIUBOUOD *ON PBIBAS|8 818D|pU) : Niom ay) ou| ejeiBiw Aspun gl einjie} ueyq g
0} suueje Juewdinbe Bupojuopy ‘q 01 "ON 10} |enuelod ey
Yiim sewny eceds peay i synp
Z 't| *ON eaisseoxe Buneieusd 10) [BpuslOd MO “Z ] juel JO [BAOWBI paonpey g Adjijun "z| 1sneyxe eyl uj eamdni/yee ‘g
8))}| 8| 846Y) pue SUORBIIUBOUOD : : :
3 " eu)) eousy Buipeeoxe 10) |Biuelod wieouod AloeinBos 10qQqnios B8y} SWIBYMIeAO uopejIuUsA
e ou s| eiey) 18y} peleoipul easy Bupsey Mmojeq eseydsowe Ajoyiiun 18nBYXe ey ul XON 1sneyx3/ieqqnios
sl (A 0jB808 Youeq pue sisAjBus snojneld ‘8 mol 't ey} 01 XQN jo eseejey "| | Ajewenxy -| 40 uopeluedu0d YBiy v °| ey} Jo einjie4 [N
o}
b SHOLVOILIN .SSV1D SSY10 H38NNN
L 1N3QIddVv /NOILOV 3AILO3HYHOD JFONINDISNOD JONINDISNOD AON3INOD3Yd 1N3AI/QYVYZVH ‘a’l
S ¢ . .
_ vz Guppjing :g/Z Jue|d 10} uopenjeaz spiezey |- e|qel

I A%y “UvVSd
S8€T-dNHA



-6968

$661 Arenaqag (S0 04" TEO-XdVA I TIVSUNN\SSN\: O
‘VS\HZPSTNOOWAHdAd
snopiezey J10u e1eaji4 ‘o
uswiuigluoo A1epuodses episul |ids °q
‘uonesedo 0} Joud 8 we|d . VSt 3uel pioH
rAN | polsel eq |!m pus meu eie §joJjuo) ‘e Mo L1 utleiem eysni4 jo |ids °| Adiun * 1| 1eae) ygz 103uow oy eunpie4 * | 01811)14 JO MO|JIEAD +0'C
uonebnseaul/iiedes
. Te jusWuiBIU0D Alepuodes episul jlidg °q Mo ‘g 1o} ewnumoq 'z Ajijun 'z wewubije eAjea Jedoidw) "z
*dwind iejsueJ) ojqesip 8 B|d episul BA[BA J0|UI INYS VEoZ
Tl 0} pe|jeIsu; 8|013U0D [oAB| YB|Y meN ‘e mo7 "t | Aunis pezieiney jo jids -y Aleyuny * 03} s|iB) Josuag (8A07 YBIH * | | -Eb4 MuUBS JO MOJJIBAQ €0'C
uofisByseauyedes
z°'C uBWUIBIUOD Alepuodes episul [lidS °q mo g 10j swumoQq ‘g Aleyun 2 yuewuBije eAjeA Jedoidwi *Z 1l
*dwnd Jeysuel} e|qesip 8 1uB|jd episut *OA[BA 10{U} :.Ea £0Z
Tl 0} pe|jBIsSu] 5[0J3u0d |eAe] YBiy mep ‘e moT " | Auns pezgennep jo |uds | Ajeyiun 0} 8|iBj J0suBg [8AG7 YBiH " | | -E¥4 YuBL JO MOJjien0 20°C
*dnpiinq Auinis eanpaes
0} pedojs 8] pus suni Jel|y ueemieq
peuiglulBW pUB PBUBE|D BUI| MO|JIBAQ °q
uonnjos NN peziennsu
*joae| yBiy uo dwnd mo1 ‘e 0} einsodxe |suuosied °g
poej umop sinys 18yl edid moieno : VEOZ-€b4
ey} eaoqe ApyBis suiseq selji4 OIWNII 8o.l8 10 £0Z-E¥4 duej 01 uinjel uiseg 10314
Yyioq uj pejjeisut eq o3 wueje |eAe] B4 ‘e Mo 'L| om jo uoneuweluo) °| Aejnun "y 8ul| mojyseno u) ebBedoojg *| ODWNIT JO MmojpenD
Nig SHOLVOLLIW SSY 1 SSV10 YIGNNN
4N3QIDOV INOILIYV 3AAILO3HHOD JON3INVIASNOD JONINDISNOD AONINOIYS ‘a’l

1 Aoy “gvsd

| SBET-dWEA

suopeiedQ Supel|d 8 juejd 10} uopenjea3 spiezeHq Z-9 ojqel

2y

Q04E



$661 Lienuqag

J0Q" THO-XdV\THIVSANN\SSN\:-O
*VS\H#PST\OOWJddd

AN3QIOdV

SHOLVOILIN
INOLLOVY JAILOIUHOD

SSV1D
JONINDIASNOD

FONINDVISNOD

SSVI0

ADNINDIYL

I ‘a%Y¥ “AVSsd
CRET-dINTT

/

“j10m jo edoos
pepuelu) Jo} sjuswesinbes Juued jo 0L°Z ‘'60°C ‘80" SlueAl
Buipuejsiepun Je310m 8insue o3 Juled
HIOM UO S193I0M UMM jeliq qof-atd ‘O 3se} ydom [eo|Bojoipes
[ 4 Ayiun ‘g 10} usid eienbepeu)| ‘g
*}i0Mm jo edoos pepusiui Joy I
sjuewelinbes H-nue Jedoid BuiAyuep) *18)J0M pejeujwRIuUCY Aeyiun Bunjopo ,ueeo,
12 Hwied YI0M 0ONYHIS Jo eouenss| °q . oy} 01 esnsodxe Ajewenxz ‘g ein|i8} J-NuUy ‘g penssj Ausdwod
uonelpes pesaesout 1o ‘jguosied ‘ups uo
*}0M jo edoos pepueiu] ey} 10} jepusiod Yum juese Niom jo edoos pepusiu) '8{BLI6IBW OAIOBOIPBI
T ‘L] seynuepi yoym Buuue|d jiom tedoid ‘e mo7 °L} uoneupueluoo jBUOSIE °| Aedjijun *L| 404 sp-nue jo esn sedosdw *} Y31m 30B3U09 Jo8IIQg L0'¢
*Ajiedosd Buneiedo ‘uonels
2 $] UONBIIIUGA JI S01BOIPUI UoNB]S Apynun 'z dwnp jo Buipeo| sedosdwy) °g
Buidwnp 38 J03801pU| MO|4 UolBjIUBA 'q S|oA8| UojOB @JNIX|W 180008id
eAaoqe Jueseid e}ljgaiq ‘uoneys Buidwnp e ein|iey 10}14 §0 dnedejy Buunp
rAM| peiinbas eue sioleiidsey ‘B Mo 'L} jo senpuenb e|qelsidsey °| Alediun L UONIBIIUBA ISNBYXO [BO0T *| o}ljeoig 01 einsodxy 90°¢
8103B10dO JO UoNBOYIEND |BULIOH ‘@ Ajeypiun winip uo pejeisul
[ 2 : Ajowionix3 4 ueel0s Jeji4 Jedoidwy "
seinpesosd Buneiedo ueliups p ew) puodes e. )
191 yBnouyy pessesosd Adjiun 8984In8 WinIp
[ > *s103|14 ODWI3 Buuuni eousadxe Mo ‘g oq 3snw Je1em ayeji4 ‘g| Ajpwesnxy g §1081U00 8jIuy Buideaiog ‘¢
eABYy g jue|d ul sio}eledo peueil ‘o
) 18090./118d8J Buunp
r AR 4 *WNIP J81)1 YIIM 10BIU0D . Moy ‘2 umopinys Buissesoiyd ‘g Aleyiun 'z Buneooesd tredosdw) 'z
epejq syueaeld ejiuy uo YoaIms Jwi *q ' . 1814 OONI3 Jo
VS duBl Ul 103BM Ayun wng Aiejoy uo sipe| -
s|suelaw 1011} 10doid JO JUBLIBIND0IY ‘B Mo " | | eealji4 Jo uoneuruBlLOD ‘|| Ajswenxy | eipaw o))y Jedosdwi} * | 181)14 jo yBnoiyyeeig S0'2

¥3gWNN
al

suopeisd® Buue)|i4 8 Jueld 10} uopenjeAl] spiezeH Z-) 6|qel



-6968

661 Keniqag LD D0’ TIO-XdVAIIAVSUNNNSSNVD

‘VS\HSH\OOWIHE A
I
NQg ol wnuen
Buiseejos sjejow AABey
yBuy Aq jj0 pejin| ele
, uoneoyjuepolg ul sbng ¢ oBieyosip 10} sis8Q 5B pesn
z°¢ ‘Buisseooides Ajeyun ‘¢ synse) ejdwes Jedoidw) ‘¢
10} 8 JuBld O} psuin)el 8q UBd JOIBAM\ °q s} S3QdN eaoqe
c°C Mo g 1938m jo eBisyosiq 'z Adun z| spoylew Buidwes sedosdwi) °g
Nas uopestjiliuepolg
) ay) 03 eBisyosip oy Jjoud dwng [Bieusy duwing |sisusen Apiiun ‘eBieyos|p eiojeq 1ej1em 0} 1D Jo ‘eg ‘N ybiy
[ oy} 19 1diedes uodn sisAjeus/ejdwes ‘B mo7 *L| o13ues seiem ‘oeds yjo ‘|| Ajewesnixz ‘i ejeJljiy ejdwes o3 esnpie4 | | yum elen |4 ebieyosig oL'e
s18)j} OOWNI3 Buuun: pesuenedxe Ajoxyun sseujjny wnip Bupyoeys
[ 10 g jue|d uj sioleledo peuiss) ‘p * Ajpwenxg ‘¢| Jiojeiedo jJo sseusanuellBu| ‘y
iedIom 5300104d 3dd 0 ‘uonels Buruwnp oy
[ Aleyiun ¢ eInyo Jayyy jo BuiBbnid "¢
lids ureluod jIm uonels Bupuwniq *q mo "z| dn-ues|d aun ewn umoq g
rArA Ayiun ‘z| uonels Buiwwnip jo esnjeqd ‘g uonels
|In} 818 S16UIBJUOD spljos peJel|) : Buiwwng 0oNI3
¢ L] eBeio3s ueym ejeoipu} ejBIs peieiqgie) ‘8 Mo °| 03 einsodxe |suuosied | Aopun L |Beg jo eunjie4 ‘|| 18 wnuQg jo mojienp 60°C
Alojueau] Bipew
einpedoid Bu)xiw 3BoOBId P 181jl} Jo 850| 01 BNp ] :
. . mo ‘gl Asjep ssesoid |enuejod g .
Jejiom s398304d 3dd 'O
Mo *Z| Aejep ssesoid ewnnumoq ‘g
jeleleW .
j9Mm jo uogelBYU) 10} jBRUBOd S50 °q *piezBY
: Buiddi|s @ Buneeso Aunjs jue| dnexep
Z°l |BuolBW piBZBY MO B mo1 || 180061d Jo 1e3BM JO (idS *| Ajeijun “1] 3J0 INYS 10U JEIBM §8600id " | 1800014 JO MOJIBAQ 80'C
E
Nig SHOLVOILIN SSVYI10 SSVY10 - HIGWNN
AN3IQIOJV INOILIV 3AILOIHHOD FONINVIASNOD JON3INDIASNOD AJN3aNOD3YL asnvo QYvZVvH . ‘a’l

suopeiedQ Bupeljl4 g Jueld 10j uojenjea3 spiezeq gZ-9) 6|qel

1 °a9Y “Yvsd
S8€T-dINGd

GOGL90



1 A94.°4vSd
S8ET-dINTA

$661 Lrenigog 80 00" TIO-XdVA\THIVSANMNSSNVD
‘VS\HEST\OOWHad
Z°S Aloyiun g 11edes xee| Buunp eBeweq ‘g
uswiuBIU0d Bujzeesy 10
r A Atepuooeg/eesy padiq ‘P uonnjos HNMN J0 ued poe Aedljun "¢| Jewiwey pinby wosy eBexee] ¢
MO | 21U 01 8NP UDS 03 UING PIOY ‘P _
seujdios|p Aiejes Ajquiessesip
woyy Indu) Ym pasedeid Buunp suopoeuuod
soinpesoid ul-en juey ‘o ss0004d pebus)} pue ebBieyosip
£°¢ . MO ‘g| uoneziBIINGN JO UMOP-INYS '€ peledjppuy ‘g dwnd punose eBeyee ‘¢
soeu||dios|p Ayojes
woJj Indul Yim peionnsuod uopnjos Ajeiun
12 sue|d Jieded 3Be] °q mo ‘g HNN 01 eansodxe [ouuosied g Ajpwenxy ‘g uj-ei} Buunp yeeiq edid 'z
Ry .. uopieo)jizied 8618 e)e)paluLj uonnes HNN
ﬂmx pue Buyse; Buidig ‘e Mo7 L] jo uopsuiweuod jajBojopey ‘| Adiun °| asmdns edid °| $0 |iids JuelieApBU} 1L0'¢€
7%
~ Nig SHOLVOLLIW SSV10 SSV10 HIGNNN
2T5 || AN3QIDdY /NOILDV 3AILDIHUOD JFONINDISNOD FON3IND3ASNOD AJNINDIYL ‘a’l
=

eoly yuel o62I0IS HNN 40} uopenjea3 spiezey €-9) e|qel



-6968

$661 LBruqad : : 6D D0Q’ 1YD-XdV\IHYVSENN\SSN\:D

‘VS\HZSE\OOWIFA
*seul)
uonNd0JIo8je 1emod jo Buieqe| eyenbepeul
1o )ooys |puuosied ‘Z [N Jo/Buisspwfiedosdwy *g
uonejjeisul |49 'q piezeH .
juewee.y [Biidsoy Buuinbes |euIsNpu} sainpeosoid Ajejes sut-ef} piys dwnd
einpedoid Bey pue yoo0q ‘v |euuosiod o) Ainful jBoisAyd | piepueig| peysiiqeise eaiesqo o3 einjie4 ‘| | Buunp yooys |eoinose|y £0'€
. . jyue} BuiAaleses uoljeAs|e
Z'9 MooBq Jusaesd sdund Adyun ‘9 JeyBiy woij uoydis xoeg ‘9
jusweoBids|p oARISOd °} :
‘U0jS04100 ‘e0uUBUSIUIBLU
804NP8d0Id sodosdwi ‘ean|iey
sseupeledesd AousBiew3 ‘e |ealiloe|e 10 |BaIUBYOBIN
:Buimojjoy ey3 Aq peieiiul
‘9in|iB |01JUOD B JO JUBAG einjiej eAjBA pue ‘ein|ie)
eyl u uoneinByuos ojes tejjonuoo dwnd ‘eun|isy
Z's ul weysAs Bujoejd Jusaasd Aoijun "g| 10]|021U0D puB 101BIIPU| |8AST G
- J0U Op Seinj|B} |[0SU0D P
A Alljiqeijes eseelou| : . Aloyun ‘| umop 1Inys Jou 18)BM 886001d P
0} peise} puB pe|jgisu; oq i )
0} sjo3u0d BupeeuBue meN ‘o . Alepun weesnsumop ebeoolq
[ 5 Ajpwenxg ‘g| 1895 03 dwnd jo [BSIeAeY ‘g
*siejsuen
F A 4 0} Joud peyyuen AiBeuy . : Aleilun 'z} sjonuos peiesuifus jo einje4 ‘g
JuswuIBIUOD AlBpUODBS *q
weuwuBife
JUBWILIBIUOD AlBpUODeS ) Aunis aAjeA 1edoidw *yuey
U] peedo) s)uey eBeiols ||y ‘B Mot ‘L 10 uonhjos HNN Jo esesjoy | Aeijun 'L {in} 01 J8jSUBI] JUBLIBAPBU| ° | MOJIBAQ NuB ] zZ0'€
SHYOLVOIWLIN SSV10 . SSY10 HIGNNN
AN3IADY {NOILOVY JAILO3YY™OD JON3IND3ASNOD JFONINDISNOD AJININDIUA ‘a’t

ealy jue) o6e101§ HNMN 10} uopenjeaz spiezeq €£-9 8jqel

1 A3y ‘YVSd
S8£T-dINEA



5661 Areniqag

AN3qIDOV

SHOLVOILIW
INOILOVY JAILOIHHOD

SSV10
FON3INDIASNOD

3IONINDISNOD

SSVI10
AJNINDIAYA

01-0 00d TYO-XdV\IHIVSANN\SSN\:O
‘VS\H¥FSZ\OOWddd
Aeyiiun
'S Ajpwenxy 'g lo4i3 {eoiBun|Ble)y g
Bupjds
2t peonpel yum uojeredo Aleyiun ‘¢ §)807 PIOM b
{ioows J0j peuBisep dwingd ‘p
sedid jo Buipeo|
0seo|o) puUB JUBLUBAOW SMO|[B P]YS
Z ‘g| J0 swWuUBILOD AlBpUODBS 'O Apyiiun 'e] dwnd jo Bunoyoue sedoidw) g
. Mo ‘g Asjep Buissesold ‘g
Bunsey Alexqiun wewdojeaep
[ 4 ABejul pue uopoedsu| ‘q B80JE 018IpOWII| Ajpwenx3y g Bn|d 03 enp eunsseid yBiy 2
. moT *z| jo uoneunuruoo jBoiBojoipey °Z
|euuosied peynies /peyijenb Aedtun dwnd
L't Aq peuwnogied Bujpjepp ‘B Mo °L einsodx3 jpuuosied ‘| Ajewenxy °) Aq pesneo Jewwey pinbny, °| oo edid g0’
*jlom jo edoos pepueiu|
10} sjuswedinbes Jiwied
o Buipusisiepun Jexiom
2insus 0} jjued >om uo )
sleMiom Yyum jeuq qof-eid "o
*iom Jo edoos pepusju}
40} sjuewelinbes J-ue moi ‘g uojinjos HNN jo ued pios %583 Yiom |BO)BOjOIpPRI
Z°t Jodosd BuiAnuep) Jiwiey oMU WI0JJ UPjS 03 suInq PlOY ‘g Adiun ‘e 10} ueid ejenbepeu) ‘g
HOM OOWHI jo edouenss| °q Buwyiop ,ueeo,
F 4 4 T "IO)IOM POIBUIIBIUOD Aeyun ‘g ein|ley J-Nuy ‘g penssi Ausdwod
“jiom jo edoos ey} 03 einsodxe uoneipsl 10 ‘Jguosied ‘upys uo
pepusluj ey} seynuep) peseasoul 10§ |Busjod Yim s1om jo edoas pepusiul 8|BIBJBW BANOBOIPBI
T "L | yoiym Buueid yiom sadoid ‘e Mo | jueae uoneuweluod |BUOSIBY | Aun 1| - 403 8D-nue jo esn sedosdw) | YItm 30B3U09 39841Q $0°¢

HIGWNN
a’l

[ 'A%y “gvsd
$8ET-dINTA

ealy jue) 8briolg HNN 10) uopenjea] spiezey ¢-9 o|qel



-6968

$661 A1erugay

11-0

D00 TIO-XIV\IHIVSUNN\SSN: O
‘VS\HZPSH\OOWIEHTA

‘Jjusiuigluod
Aseiodwey ul eq 0} sdwind
pue suonosuuod ebusi4 ‘3
*uoneu} dwnd
0} Joud uedo 88 SBA[BA
1901100 eziseydwe Buuen
pue seinpasoid YoM ‘8 ;
*s)B8| 10}
suns edid jo uonoedsu) Ajleq ‘p
sued
*sjuswoesinba) Ayun dwnd ulom pue suU0)OBULOD
[ Aloie|nBe. |je 100wt Alewenxy ¢ eBuely wouy ebedee ‘¢
iim JuewuiBluo) Asesodwej ‘o
. Ajedqun einjiey
[ *s)88) dn-lie)s Ajpwenixg ‘g uswuuBIU0) AlBpUODBS ‘g
wewdinbe pue AjuBeiul
wie3sAs jo sisAjeus wosy €/c Ud »
poujwielsp aq o3 AluBeiuy S3N pue ‘g/Z 1id 031 ejeuley
Buinjeassiojosuuosyedid 'e/T N4 01 sonbiy MO ‘8
jo eousInsy| °q Aeun 1id 0} §6U)| 18jSUBI] PBOYIBAD
(W4 *AuBeyu) dwnsyeyip pue Ajpwenxy 'z ep|sino uj esmdns edig ‘2
*AjuBayul uondiosqe punoiB/Buipjing . JuswILIBIU0D
1o} pejoedsu) pue |eueIBW uo paseq uoNBUILIBIUOD Aexjijun ejenbepeu| JUsWUBIUOY) AiBpuoges jo
| 'L} 40doid jo peloninsuod sexiq ‘8 Mo i | eoensqns ejqissod pue jds *| Ajswenxy | Alepuooseg Aieiodwe] 't | episino eseejes/s|ds 20°'¢
SHOLVOILIN SSV1D SSV10 43aWNN
AN3QIDJV /NOLLOV JALLDIYYOD FON3INDIASNOD JFON3NVISNOD AJN3IND3Yd ‘a’l

eely jue] e6eio)s HNN 10j uopenjeny spiezeH €-) ojqey

1 A%y “gvsd
S8ET-dNIL



$661 Kienagaq cI-0 204" THD-XdV\ITIVSANN\SSNV:-O
‘VS\HFPSI\OOWHEA
Aexiiun uoneasje yby je yuel
(] Ajpwenxy g Bulalese) wolj uoydis yoeg °g
YA Alexiun ‘v uewuBlie enjBA 1084100U] "p
Aeyiiun uonsejjeisuy des-puliq pue
[ 5 Ajpwesix3 “¢leinsojo sajea einsue 03 eunjieq ‘¢
F At 4 mopioeq syueaesd Aleiun ‘g SOA|BA peso|d 1sed eBedee g
- dwind jusweosjdsip eARISOd *q
g itedes pue esned eulwielep pepuseiu) eJojeq uoinjos HNN
. L §[0J3U0D §58001d '8 Mo "t 0} umopInys sse00id | Aeyiun *y uonNjos HNN §0 J8jsust} " | JO J0jSUBLL JUBLIGAPBU} L0°€
Nig SHOLVOILIN SSV10 SSY1D HIGANNN
AN3QIOJV /NOILOV JAILOIHHOD JFONINVISNOD FONINDISNOD AON3IND3IYS ‘a’l

1 "a9¥ “UVSd
S8¢T-dINGA

ealy jue h 68101 HNN 10} UOPENBAT Spiezel £-0 e|qe)



-6968

$661 Lieruqaq

20" TIO-XIV\ITIVSENMSSNVD
'VS\HPSH\OOWHHA

“*y10m }o edooas papusiul 1o} sJUBWBIINbE)
2-nue Jedosd BuiAjnuep) esuodses AoueBiowy ‘e

mo p

mo7 g

HIS °C

Mo °|

0s89)e4 UOPN{OS HNN ‘v

eBswep juswdinby ‘¢

(HIS) Yeep
10 Ainluy |euuosied

*19XI0M

peleuIwBIU0D

ey} 0} einsodxe

uoneIpB) PeseEesou]

1o} |BUGIOd YIM

JUSAG UOIBUIBIUOD
" fBuosied °

-

Adyun g

Aedun -t

exenbyre] (ve3) ‘2

spum Aljoojep yBiH (va3) I

euswiousyd [BinjeN

co03

*SUOIIBOO]| BJBS O) B)BNIBAS 0} SIONIOM
soynou weisAg Bujuiepn AsusBiew3 434 'q

“jiom o edooas pepuelu) 10} syuetuesinbes
O-hue sedoid BuiAjnuep) esuodses AoueBiewy ‘e

Nig
IN3qQI100V

SHOLVOLLIN
INOILOV 3JAILOIHHOD

Mo p

moq g

HiS "¢

Mo °|

SSVT10
JONINDISNOD

uolsiedsip HNN b

oBewep juewdinby ¢

(HiS) Yyieep
J0 AInful jpuuosied *Z

‘loiom

PoIBULLBILOD

oy} 0} einsodxe

uolie|pe) paseaioul

J0j jenuelod yim

JUBA® UONBURLEBILOD
-jguosiad ‘|

JONINDISNOD

Alexiun
Ajpwenxy ‘g

Ajedpun
Ajpwesix3 -z

Alexpun
Ajswenxg °|

SSY1D
AON3INDIYd

e)enbyue3 (vgag) ‘¢

spuip Aioolep yBIH (veas) T

oprusoj ‘|

Isnvd

suatuousYd
|[BInjeN 810A8S

AN3A3
1QHYZVH

10’3

43aNNN
-al

1 A%y ‘4vVSd
S8ET-dINGA -

SJUBAJ [BUISIXT 10} UOpEN[BA] SpiezeH ) ejdel



§661 Arenigay Y- 204 TD-XdV\ I AVSANN\SSN:O
‘VS\HPSI\OONJdd
L I > uoisiedsip HNN '€
Bunywied yom 10H o
mo1 'z| eBewep juswdinby g Bumno Jo *voJB J00f0.d
rANA esuodses AoueBiew3 *q - Ajijun 'z| Buipjem woiy sejonsed J0H ‘T HNN Ui [BusiBw
yiesp 8|qIsNquiod
B/u " sioysinBupxy esi4 ‘e His °L JAInfu) |puuosied *| Ayun L 1ioys |BIIOB( ° | 40 uoiuBb) 50'3
*yeo| seb suedoid
0} enp 10 Xee|
seB Buipjem o3 enp
£0°] JoquinN se eweg| uoisojdx3 |Buseyx3 03
uosiedsip HNN "¢
eBewep. Juswdinby ¢
‘O poY 10} sl MO] §| £-1Q Ul [BUBIB ‘@ uoysojdxe
. 01 enp yjeep/AIniul
Buisseooid jueneid 03 44 ‘p |euuosieyd ‘Z
‘110 pey eonpoud
pejejos| eie synding pue sinduj £-1q ‘0 *19)40M 0} uoyloBe) B UBISNS .
pejeuiiBIU0D 0} Ajedjlj 1ou sf pus Alpuenb Alanoe sy
"}IoMm jo 8doos pepusiu} 10} sjuswislinbes ey o} einsodxe pue uoneiuesuod moj | jo edoas ey episino
Jwed jo Butpueisiepun 18XI0M OINSUS uoneIpB) PESBEIOU| 8 JO s])uBy eyl ul |seisw §| leAB) ojueBio
. 03 Jued oM Uo si1edioM Yum jeuq qof-eud °q 10} jenuelod Yum ey)] -sjusweisinbey ssesoid ue Buuigluoo
- JUBAB UONBUIWBIUCD e|qipelo Aq pejjonuos pue pseejos] s} (£-1Q) Yuez Ajuo eys
198foid HNN jo edoos peuljeq ‘e [guosieg | 10N L | duel eyl ‘esneo ejqipaso oy || - uoisojdx3 10 pey
Nig SHOLVOILLIN SSV10 . SSY10 1N3IA3 HATWNN
oo AN3AIO0V INOILOY IAILOIHHOD JON3INOISNOD FON3INVASNOD AON3NOD3Y4 asnvd /QUVYZVYH ‘a’l
ot —

1 "A%Y “9vsd
S8EC-dNTd

SJUeA3 [euIeIX3] JO) UOPEN|BA] SpiezeH

-0 ejqel



-6968

$661 A1eniqag SI-0 20d’ TYO-XdV\I IV SENN\SSN\:D
'VS\HPSHNOOINIAA
*JUBWIUIBILOD
Alepuooes
moq g psysuiwig ‘'z
*‘Buipuod pezijeoo] eAows) ‘seele
2 01 aBeulelp jBoo| sessod sen|oe} JN34 ‘g pejBujBIUOIUN Ajeun g suies AneeH ‘g
: ’ 01 UOHBUIWEBILO0D
Ao} J0 weelisdn Ajeieipswil swep Buipeaids Mmoj)
B/u | OU 9818 816y} 0OUIS OLBUSIS 9|qIPEId B JON '8 B/u | 10} [enuelod ‘|| ejqipesou) - “18A0 10 Yeoiq weq eBie °| pooj4 80’3
sepljonuoipe
moq 'z jo osvoleyY 'Z
‘HdN s yons 'sjuspiooe ‘9318 Yselo 18 .
Jeyio Aq pepunoq Ajeaneyjenb seousnbesuoy) syjeep pue ssunfuj Aoiun
Bfu °| ‘8 HIS "1 | eldninwi Jo) jeijueyod ' | Ajswenxy °| yseuo jeioaly °| | luewujeuos jo ssoq 103
§[0J3U09
pue sielueq d1jje1) AJesseoeu sepnjou) uBjsep
100f0.d ey 18y} @ansue {|BYS JBUMQ AljjI0B4 ‘@
$80.8 Po||0J1U0d U}l d14)B43 S101ISEs UBISEp
108loid oy Jeyy einsus |Bys sesuiBul Alejes ‘p
sAemjjem [ouuosied
pejeuBisep ejenbepe sepnjou; uBisep
196f04d ey} 183 SBINSUS JueweBBuUBY J06(01d ‘O sjuBujLIBIUOD
snopiezey
sossesBoid 10 eAploBOIPES
3IoMm S8 POMO}j0} puB UOIBNIIU} H10M O3 Joud Mo7 ‘e] JO 85BO|0I 9|GISS0Y '
penoidde s| ueld Aejeg pue yyee oyloedsg
198f01d ey3 18Y) vinsus ||BYs JesujBu3 106(oid 'q Mo ‘z| eBswep Juswdinby °z )
T Aeyijun g Joiie s03810dQ T
s10)e10do 9|o1yOA yieep/Ainfuy
1oy Bupuiesy uopesiienb jo uopejdwos jeuuosied suopeliedo Aq juepiou|
B/u *{ [n}s50699N8 einsue |jBYs 10slA1edng sepei] ‘e HIS ‘L SN01I6S 8|qISSo *{ Adiun *y posn suiejied olyjedy 1004 | TV ITICTETITY 903

1N3QIDOV

SHOLVOILLIW
INOLLOV JAILI3UYOD

SSV10
FONINOVISNOD

JON3NVIASNOD

SSVY1D
ADNINOIHA

1N3A3
IQYVZYH

HIGWNN

at

1 'A%y “Yvsd
S8ET-dINGL

$JUBAJ [BUI0IXT 10} UOpenjeAy w.?ana: -3 ejqet

193

GO0



$661 Kieuqog 91-0 Q0" TIO-XdV\I TAVSINNSSN\:D
‘'VS\H®PSH\OOWJZA

8A1}0BOIPEI 10 [BOILEBYD
9IX01 YIIM 108JU0D

upjs 1o uonejeyu| 'g

esiou - Ainfug 1eg ¢

Ainful 8A3 -9

oedw) 8PIyeA ‘G
pemoljjo) e18nbeps
Ajiedoud ese s)wied eBeing Ajjioe4 pue sjiuied uoneljeusd -usyl-sse| s) Juewd|nbe

uoneABOX3 104 seinpesosd JBY) esnsue |jBys JeumQ Alljioey ‘e Buypusy |BueIBl ‘p
uoneRiul Jom 0} Joud Bunsey pus sjueplooe

uonoedsu) Juswdinbe ejenbepe einsus jjeys 1eeuiBul JD/VO ‘P ‘liey pue diny ‘dys ‘¢
sesseiBoid diom s8 pemojjo; sajlAnoe Bupsey
pue uonenju) ysom o) Joud peaoidde sy ueid Ajejeg pus’ Juonejjeisul Buunp

YleeH ay1oeds 108foid oY) 1BY) Binsue j[BYs 188uiBuz 108fo)d ‘o psziBisue juswdinby °z
soinpesoid joefosd uo uonovNIIsUOd
Butuesy jo uone|dwos NJsEeIONS BINSUL ||BYS 18UMO ANI|I9B4 *q Bupnp soule
uewIny o3 8np 8eoIABp

usld Ajejeg pue Yijeel dljioedg 198{01d oyl u) peis)| se Buuen yisep/Ainfuy AlejBs ‘Juewdinbe (je1asnpuy)
oljioeds sul 0} UolIppe Ul BujuiB)} JOYIOM B}IS [R10UBB poAiesn) |Jeuuosied ‘Ajddns jeo|nno0)0 peiejey uonoONNSUO)
8ABY S19)I0M 1BY) €insue pue AjLeA |BYs JeumQ A)1oe4 ‘e §N0J108 B|qISSO0d Jo esn sedoadw °y - Ainfu) jeuuosiey (Ko )]
SHOLVOILLIN T HIGWNNN
SLNINNOD INOILOV 3AILOIHHOD JONINDIASNOD Isnvo QUvzZVvH ‘al

29

o1

p

G

1 "aoy “dvsd
S8ET-dWNA

spiezey [eHISNPU] piEPUELS - G- BjqeL



-6968

[ 'A% “YVSd
S8ET-dNAd

SpJezeH |BUISNPU| pIepueRlS - G-O 8jqe]

$661 Asenaqag LI-D 004’ TIO-XdV\[TIV SANNISSNV: O
VS\HPST\0OWITd
@
O
N
)
-]
G
‘2648 HI0M 0l8ipewi uj Juoseid syueBe BuiysinBunxe Jedold ‘e
yoiem eil4 °p Agjep 100l014 wewdinbe Bu|pjem
’ woJ} seb s|jqewiwey)y
slepjem peoueliodxe/peyilie) ‘o oBewep EoEa_:cu [eAiso|dxe jo yeeq g
‘sosseB Buipjem jo syoeyo yee °q uoisojdxe suoneiodo Buipjom
0} enp Yieep/Ainful| 3o BaiB uj Juesesd sef Buipjem
Hwied MIOM 10H OJWHIS ‘e |euuosied s|qewiwBy/eAiso|dx3 | Bupnp uonub) ews)y €0t
HIom Jo
uoneiiul 03 soud ajqe|iBAB s| (dOSS) ueld BuiBBu pue Bupsioy
epimells e1e|dwod 8 ey einsue [j8ys JesuiBuz uodNNSUOY °p SJUBUKLBIUOD
) snopsszey uBisep
}J0Mm Jo uoneniu) oy soud 10 8ANO98BOIPEBI BuiBBu eyenbepeu| ‘¢
eduruejuiBW: Juewdinbe ejenbops einsue |BYS Jeeuibu] 108fold ‘0| jo @sBB(es 9|qISS04
. wewdinbe Bunyy
BuiBBu pue Buysioy uo uoneosylienb pue Bujuiesn eBswep/einiey | jo esususulBW JO YOBT] °E
J0 uone|dwos [nysse00NS BINSUE ||BYS 105|AJ8dNS SBpPBI) °q wewdinby
Buiuiesy eyenbepeu)
sosselBoid Yiom se pamojjo} yieep/Ainfuy 0} enp Joue 10yBied) °Z
pue uonseiul Yiom 03 Joud peaoidde s} ueld A1ejes pue |euuosied enjleq
YieeH ay10edg 100loigd eyl 1ey) einsue {|eys ieeuiBug joeloid ‘e snoues e|qissod| . einjiey Juewdinby -y BuiBBiy pue Bunsioy zo'l
et ———————— e —————————————————————————————k e ettt ettt el
SHOLVOILIN ; HIGWNN
SLNINWOD /NOILOV IAILOIHHOD FONINDVISNOD ‘at



$661 Areniqo

81-0

0" TIO-XdVAITIVSUNM\SSNVO

‘VS\HPST\OOWITd

wewdinbe eAnoejoud

SHOLVYOILIN
INOILIOY JAILOIUHOD

39N3INDISNOD

|{euuosied ejenbepeu| ‘g
ejenbepeul Bujuiea| g
yieep/Ainfu) sy08(qo Bu)jsy
|euuosied seinpasoid Buimojjos Ag onusis seeAojdwe
(suoneoyoeds ied spied uonseoljijenb) Joyeiedo Jueledwioy ‘e snoles e|qIssod U} 101J8 UBWINH °| ‘sjueplooe eusi) 90°|
sjuewsiinbel jiuied YIOM |ieued ‘p
XulBl sjuewsiinbey A1ejeg pue yijBoH ‘syds HS0ID
‘sisAjsuy A1ejes qor ‘4yS HNN 64l 01 palejusiio aq jjim auoz
UOIONNSUO0D BY) Ul Yiom wiojied o) sie oym jsuuosied ||y o wewdinbe eanoeloid
{euuosied ejenbepeu| ‘g (siusweiinbel
(Buiuiesl 00 YHSO ©ABY 1snw siosinledns ‘jeuuosiod winwgiw)
iie) - Buuiess 1oysesges )g 139 ‘suonenBes/se|ns UCRONNSUOD °q ejenbepeu; Buuies) "z 80JB PB|j0IIU0D
’ ’ . \yieap/Ainfuy B 0S|8 8] YoIym
seoys pseo}-|esls ‘pielys jouuosied seinpesold Buimo)joy ‘8uo0Z UoOIONIISUOD
opis piBu Yyum sesseib Ajojes ‘1ey piey ioj sjuewesinbey ‘e sNoLBS 0|qI880d ulJodse uwnd ‘L | eyl ul pe3onpuod NIoM S0}
Bujuien sedosd Yiim |jeuuosiod AQ pelioose 8q ISNUL SIOUSIA ‘Y
Bupse] oalu) - uonsulwWLe) pue jenuus ‘jBpiu| B
|8o1sAyd peaocadde 10 QOWYHIL BRIV} °}
Bujuiei] | pey wnwiwpy ‘e
J9iom
Bujuies] uonejusuQ sy10eds 61l °p pelBuILBIUOD wewdinbe eanosejosd
eyl o) |euuosied ajenbepsu| ‘g I
Buuies) seyseijey pue 1exi0pp 83iS ‘0| einsodxe uopeipes
) peseeiouy 10} elenbopeut Buuiesy ‘g (siueweanbe.
80JB PO||0JIU0D BY] 1IXe Idd 10} sjueweiinbey ‘q | |ByueIod Yiim JuoAe wnuuw) |
0} paJinbes Buuojuow jBleIBW UOjJBUILUBIUOD seinpesold Buimo|joy 80lY PB||0JIU0)-8)|S
pue juswidinbe ‘jeuuosied {@14) Je30wWiisop Joj sjuewelinbey ‘B jBuosied Ul 10440 UBWINY °| -¥D43D Jo uonejoIp vO’l

u3gWNN

a

I A9y “YvSd
S8ET-dINAA

SpiezeH [|el3snpuj piepuels - G-J ejqel

od

N

GOL~



$661 Aseruqag : 61-D J0A" T4 XdV\ T TIVSUNN\SSNA-O

-6968

‘VS\HZPSH\OONITL
3dd ‘e
Buwiesy ‘p wewdinbe eanoejosd
|leuuosiad elenbepsul g
sjuswoIinbes Jiwied YIoA\ [BIOUBS ‘O
e1enbepeu) Buuies) "z
sjuswesinbel uo)iBoljuBA 8)elS ABisue 0187 ‘q yzeep/Ainfui
: |ouuosied seinpeosoid Buimo)jo}
sjuswelinbes einpesoid InoBe3/IN0}O0) OONWYHIY ‘B SNoues ojqissod uj loJie uswiny °| |eou3o8|3 oLl
sjuewelinbes wiIed NIOAN [BOIIBYD SNOpIBZBH '}
sjueweiinbes jiwied HI0AN |RI6USY) ‘@
uswdinbe uoneiueA Jedoid 10} sjuswesinbey p
(1eysesyes [enuue Buipniou)) ise) 31y pue Buiuiesy Jojelidsey ‘o
SASIN Aq peJdinbed ) ‘Jojesidsey °q yieep/Ainful
|euuosied Bumno
s[gluelsw 10} SQSIN Mol QOIS sluewelnbey ‘e snoues a|qissod 10 Buipjem ‘Bunuied sewny o3 einsodx3 60’
Juswdinbe eApnoe3osd
Buiuiesy uonoseyoud |8y ‘o |euuosied eyenbepeu; ‘g
ue|d uonoeloid |led °q ejenbepsu| Buuies) ‘g
yieep/Ainiu)
(uonenieae QJNHI4 Aq pesinbeu se jeuuosied seinpesold Buimoljoy $6908BJINS
weIsAs [BAellel) eu||ey)| pue sseussy Alejes B o) sjuewelinbey ‘8 8Nouss ejqissod uj 1ol UBWINH °} pejeAe|e woly s|je4 80°I
[
juswdinbe eAnoejoid .
|suuosied eyanbepeuj ‘g
VML
"1y 8 ygp §8< 03 pesodxe seeAojdwe Joj Bunojjuow |Boipely °q eyenbepsu) Buues) ‘g
yyeep/Ainfuy
VML |leuuosied seinpesold Buimolo)
)y 8 VP S8< 0} pesodxe seeAojdwe 10j uonosjosd BupeeH ‘e $N0JI0S 8|qIS50d u{ 40438 UBWINH " | Ainluy 180 - BSION Lol

SHOLVOILIN

INOILOV JAILDIHHOD

JONINVISNOD

43GWNNN
‘al

I "A%Y “YVSd
$8ET-dWEL

SpiBZEeH [BMISNPU| PiepuelS - G-O) ojqel

GOGLOZ



$661 Aienigayg

02D

J0A' THO-XdV\ I TIVSANN\SSN:O
VS\HPSI\OOWHTA

SLNIWWOD

uonejiueA sjenbepe 103 Jusweiinbey B
eduds peuyuoo 104 uosied Aqpuers Joj Juewseainbey
sjusweiinbel Jjuned eoedg peuijuod OJWHI4 ‘©
seoads peuyjuod
pesinbel Jwied Joy Bujuiesy eseds peujjuod JuspusB/IUBAUT ‘P woewdinbe eanoejosd
|euuosted eienbepsu| ‘¢
sjuewelinbes uonoelold (B4 °o
ejenbepeu) Buuesy ‘g
euljeji pue sssuley Alejeg °q yesp/Ainful
|suuosied seanpesoid Buimojjoy eoeds psuyuods 0} enp
seopds pauyuos uj peiinbes s| Buliojuow 1@ snonupuoy ‘e snoues e|qissod ulJose uBwIny | sejousidlyep ueBAXQ r4N|
§001Ap Uojtoeloud (8} ‘siepps| jo esn sedoid u) Bujues) ‘p wewdinbe eannoslosd
[euuosied eyenbepeu| g
Bujuswsip pue ‘esn ‘uonoeie pjoyjeos u) Buuesj ‘o
elgnbepeu) Bujulesy ‘g
ue|d uonoeloud |j84 °q yieep/Ainfug
|euuosied s0inpeooid Buimo|jo}

pesinbes uonoeoid |je4

SHOLVOILIW

/NOILOV IAILD3HHOD

snoues ejqIssod

JONINDISNOI

ul'J0418 UBWINY

ioppey/plojjeos
woy sjje4

HIGNNN
‘a’l

1 "a%y “4vsd
$8€T-dINTT

SpiezeH |epIsnpu) piepuels - -9 e|qey

6G36.03



$661 Lenigog

-6968

1¢-0

20’ THO-XdV\ AV SANMSSNA'D
'VS\HZSI\OOWIdd

SINIWWOD

uoddns BunyBy el exs pue sieysinBunxe el 8)qeliod

einpeooid Be) pus )o0| j013u0o ABieue gL /-dOSS
jo uonelusweldw Jedoid eyy einsue |jeys Jeumg Aoy

pesn s| Juewdinbe (]49)
leydnuieju] }ne4 punoig 1Byl 8insue jjeys JesuBuz joefoid

e.injie} |BO1308[0 UON UOHIPUOD B)BS 0} UMOPINYS §58004d
B sepnjou) uBisep 3/y eyl 18y} einsus jjBYys JeeuiBu3 Joefoid

ABAING YIOAA A18JBS PUB YI|BOH |BIUSWILOIIAUZ UOIIONIISUOD
eienbepe ue einsus |jeys teeuiBul uoONIISUOD)

sesseiBoid Niom s8 pamo||oy

pue uoneyiul Jom o3 soud peaosdde si ueld Alejeg pue
yijee o1oedg 19e{oid eyl 18y} 8insue ||eys iseulBug joefoid
’ uonejuews|dwi o) Joud seoBJI6U) [BOL108]0
|ie J0 meines tedoid einsue |jBYys losiaiedng uejoIoe}3

SHOLVDILIN
INOLLOV 3AILO3YYOD

81|} |po07]

30BdW} O|npeyos
‘uopjonposd

_ 10§ Jemod jo s807

uogouny A)ejes
eys uo joedwy

yieep/Ainfug

|Jeuuosied
8NOUOS 0]qISS04

JONINDISNOD

pamojjoy
j0u sesnpeooid
10 seanjey Bey pus oo g

uep|ooe

wewdinbe uoonNIsU0D
u) Bupjnses vase

IOM Ul S6Ul| PBEYIBAQ

o

se|qed
{Bol1300(0 U] SMOYS °|

piezey Yo0ys |8ou308|3

1 "A%Y “4VSd
S8ET-dNGA

el

H3IGWNN
‘a’l

spiezey _m_zas_v:_.?au:wam - -9 e|qeL

GrOd

4
[



$661 A1Brugag 70 20" THO-XdVAIHAVSUNN\SSNA:D

‘VS\HFSI\OOWHdd
$80418 J80Y jo swoldwAs eyl pue pie 1sJy Ul Buues
J0 uone|dwod [Nyssecons 8insue ||ByYs Josinledng sepsl] ‘Y
sieyiom Buows
wiesAs Appnq jo esn ejenbepe ainsuse ||Bys Josiasedng sepes| B
Alessooeu sB 34d 01 peljddns seuj| 418 einsue [|Bys Josiaiedng °j
snjeiedde Buijoood ejenbepe
sopnjoul uBisep j0efoid eys 18yl einsue jjeys JesuiBul Alejes ‘o
pejjonuod $50.41SIp J80Y
puB pelojiuowW sUORIpuod Buppom einsue |jBys Jeeulbul Alejes ‘p 40 swoldwAs ezuBooes . I
: 0} 8iN|1B} IO\ ‘€
wolsAs uone|ilueA eyenbepe .
ue sepnjoul BeJB Oy} 1BY) eJnsue |Bys 1eeujBul 10efoid ‘o seolnep
Buipoo esn 03 ein|i8y io
susiBAY spoued 1801 eyenbepeu; g
jeu3snpu] Aq peainbe. se pesn ale seajaep Buljooo |Buosied Jo
©]0A0 IOM WIBJ-1I0YS JO BSN BY) 8Insue |jBys iesuibug Ajejes 'q {3dd)
. Juewdinbg eAnoejoid
" sosselBoid yiom se pamojjo) |suuosieg ul Bupjiom . 0011 180H
i pue uoneyul Yiom 03 Joud peacsdde st ueld Ajejeg pue woly seameiodwe) 10 uopsneyx3y 18oH 03
. yijeeH oi100dg 300014 0yl 18y ainsue ||Bys Jesuibul j06(oid ‘e Ainjui |euuosied loxjiom poesae)3 *| | dn Buipeer sseng jeep v
bt
o SHOLVOILIN g HIBNNN
RS w._.z.ms_s__ou /NOILOV IAILOIHHOD JONINDISNOD ‘al
¥ =
spiezel jepisnpu v._au:wuw - §-0 e|qe)
1 "a%q “gvsd

S8EC-dINTA

.

9

.

QL0

O



-6968

$661 K1erugag €0 20’ TIO-XIVA\IIVSANNNSSNV:D
CVS\H#PSE\OONYHA
Jomod w Bunyby AoueBiewy ‘o
Ainjuy {BuiuyBy)
seJnpesoid |suuosied 8|qISs04 eydosiseles jeimeN ‘g
umopinys iedoid pus uonelsdo Juswidinbe uo pejienb
pue pauieJ) aie siojeiedo esnsue ||Bys JosiAiedng sepei] °q] uoneluewNiIsul pue 10118 UBWINK °T 1emod
wewdinbe pejsiedo : uonnqulsiq (82113003
eouBUBUIBW BANUBABId BUIN0J BINSUB ||BYS 16umQ AJ|1oBg ‘8] -AjjBOol3O6|0 JO 8507 asnjiey Juewdinby - AsBwing jo sso Lyl
einjiBy esnmixyy Bunybly ‘¢
Bunysdy AouseBiewe
e18nbepe sepn|oui Bel8 8y} 1Byl einsus |jBys JesulBug jo8foid ‘q| eBewep jJuewdinby 9iNn|IBj 10MOd ‘T
BunyBy Anfuy uBisep Bunybin 1004/einjiey
-ejenbeps sepn|oul Bele 8y} J1BY} 8insue ||Bys Jesuibug joefoid ‘e | |euuosied e|qissod BunyBd) eyenbepeu| °| Bupyb)q |BaBUBD) 1N
{euuosied ’
uonenl y10m oy Joud eseld ui si uejd AoueBiswe 0} Ainful ejqissod
leyiBom pjoo elenbepe ue 18yl 8insus [[BYs JeumQ AlljIoB4 °q .
eBewep
V1'0Eb9 49pi0 30Q Ul suojsinoid uoioezosd wewdinbe 0} uopoelold ezeel) 184188AA P|OD O}
Pio2 8y} s1eewW BelB oY) 1Byl einsuse |jBys 1eeulBul joefoid ‘B| enp sso| Azejeuopy pejiey Jo eyenbepsu} *1 | eng ein|ie4 Juswdinby 1N
§8043S pjoo Jo swordwAs ey} pue pie 181y uy Buluiesn
30 uofle|dwoo |njsseaons einsue |Bys Josiaiedng sepel) 4
siediom Buowe
welsAs Appnq jo esn ejenbepe ainsuo jjeys Josinledng sepei| "o
pejjonuoo
pue peiojjuow suoypuod Bupjiom einsue |jBys JeeuiBug Alejes ‘p
wejsAs Bupeey eienbepe
uB sepnjou) 8es8 6yl 1BY) 8Insue jjBys JesuiBug 10efoid o
sAep pjoo AjpweJiixe
. eueiBAH [eisnpuj Aq pelinbes se pesn eie uo 3iom episino
9]9A0 HIOM WIB}-1I0YS JO BSN B} BINSuUB ||BYS JesuiBu] Alejes ‘q 10} uoneuiwielep
ewn Aeis eyenbepeu| g
sessoiBoid Hiom SB pemoijo}
pue uonBpju} oM 03 Joud paacidde s) usly Alejes pue ‘Buneey
yijee4 ayloedsg joeloid 8yl 18yl esnsuse jjeys JesuibBul 106fold @ Ainfu) jsuuosied| wBoeie yiom elenbepsuj ‘| §8641S Pl0D Sl

SINIWWO0D

SHOLVOLLIN

FONINDISNOD

HIGNNN
‘al

/NOILIV FAILOIHYOD

I A%y “¥vSd
§8€T-dINFd

spiezel [eMISNpu} piepuels - G-J e|qel

00

~ f?
62

F
[

G



$661 K1enugqaq

-0

Q00" TIO-Xd VAT IAVSANMNSSN:D

'VS\H¥SH\ODINHHA
- Juejg A[jeuonuaiuy afed sy, -
T~
o)
(2
<
l -
; o)
i
Ty
B,
1 A%y “YVSd

S8ET-dNTA



-696 8FEMP—2385

FSAR, Rev. 1
APPENDIX D
HAZOP
FERMC(S\ES&H\SA:

G:\NSS\UNFSARRI\APX-DR1.DOC February 1995

GOGZO3



ot FEMP-2385
FSAR, Rev. 1
- This Page Intentionally Blank -
FERMCO\ES&H\S A:
G:\NSS\UNFSARRI\APX-DR1.DOC ' February 1995

GUG209



-6968

FEMP-2385
FSAR, Rev. 1

1.0 Introduction

This report describes the method and results of a Hazard and Operability Analysis (HAZOP) of the UNH
Neutralization System at the Fernald Environmental Management Project (FEMP). The UNH
Neutralization System is designed to transfer UNH solution, currently stored in 18 tanks located in Plant
2/3, to processing tanks in Building 2A. In Building 2A, the solution will be diluted, neutralized, and
the uranium precipitated. The resulting slurry will be transferred to the Plant 8 Waste Water Treatment
Facility where the solids will be removed by filtration.

The HAZOP utilized an interdisciplinary team and a systematic approach to identifying hazard and
. operability issues resulting from deviations from the design intent that could lead to undesirable
consequences. An experienced, independent team leader from Safety Management, Inc., systematically
guided the team through the design using a set of guide words applied at specific design points. The team
agreed upon possible causes of deviations, the consequences of deviations, and the applicable safeguards.
Recommendations were made for management consideration. ‘ '

2.0 Scope

The HAZOP addressed new and existing equipment associated with UNH processing that will contain
uranium compounds under normal process conditions. The system analyzed includes the UNH storage
tanks, the UNH transfer pumps, transfer piping, neutralization tanks and all lines feeding them, the
magnesium hydroxide feed system, the vent line to the NO, scrubber, the neutralized UNH transfer
pumps and piping, the filter feed tanks and pumps, the filters and associated piping, and filter cake
drumming equipment. ' ‘

3.0 HAZOP Methodology

The first step in a HAZOP of a process is to divide the process into sections. There were twenty-four
sections analyzed for the UNH Neutralization System.

1) UNH Storage Tank (typical)

2) Process water line to UNH Storage Tank

3) Line from UNH Storage Tank, through transfer pump, to dilution/neutralization tank
4) UNH transfer pump _

5) UNH transfer pump recirculation line

6) UN H dilution/neutralization tank

7) Filtrate line from filtrate transfer pump to process water line

8) Filtrate line from Plant 8 Waste water filtrate

FERMCO\ES&H\SA: .
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9)  Process steam line to dilution water heater

10) Process water/steam line to UNH dilution/neutralization tank

11) Magnesium hydroxide tank truck

12) Magnesium hydroxide pump

13) Line from magnesium hydroxide tank truck to UNH dilution/neutralization tank
14) Line from UNH dilution/neutralization tank to NO, scrubber

15) Neutralized UNH transfer pump

16) Recirculation line from neutralized UNH transfer pump to UNH dllutlon/neutrahzatlon tank
17) Line from dilution/neutralization tank, through pump, to filter feed tanks

18) Filter feed tank _

19) Line from filter feed tanks, through pump, to rotary drum vacuum filters

20) Filter feed pump '

21) Rotary drum vacuum filters

22) Filter cake drums

23) Filter overflow line to filter feed tanks

24) Line from filters to filtrate receiver

For each section, the team discussed infentions. Intentions describe the intended purpose and operation
of the section.

Next, the team postulated deviations from the designated intentions. Deviations are process upsets such
as high or low flow, level, temperature, pressure, or concentration. Leak and rupture deviations were
also considered for each section.

For each postulated deviation, the team determined if there are any consequences of interest. The team
defined a consequence of interest as a spill/release of UNH solution outside of secondary
containment/spill control. The consequences' stated for each deviation are reasonable worst case
consequences that could occur if the causes were severe enough or lasted long enough.

For each deviation with one or more consequences of interest, the team identified credible causes of the
deviation. Causes can initiate with the section and deviation being analyzed, or they can be initiated by
another deviation within either the same section or another section. For example, high flow (or flow too
long) in a line feeding a tank can cause the tank to overflow, releasing liquid inside secondary
containment. There is no direct consequence of interest associated with high flow in the line where the
original deviation occurs, but the consequence of high level in the tank is of interest. In this case the
consequence of high flow in the line is linked as a cause of high level in the tank.

If a deviation has a consequence of interest and one or more credible causes, the team identified
safeguards associated with the deviation. Safeguards are design features of operator actions that help

FERMCO\ES&H\SA:
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prevent the deviation from occurring or limit the consequences if the deviation does occur. Continuing
with the example above, the tank has a high level switch that shuts off the pump feeding it, thus reducing
the likelihood of overflow. Also, the tank is located inside secondary containment, thus reducing the
consequence of an overflow.

By considering the causes of each deviation (and their relative likelihoods), the consequences, and the
existing safeguards, the team determined if any action items are necessary to reduce the risk posed by
the deviation. Action items are recommendations for design, procedure, or administrative control changes
aimed at reducing the likelihood of a deviation, or reducing the conséquences of the deviation (i.e. action
items are recommendations for additional safeguards). Action items are recommendations for further
review or-study before a recommendation for a costly change is justified.

The procedure described above was repeated for each deviation for each section in the process. The
team’s findings were recorded on a computer using HAZOP software, with the computer’s display
projected onto a screen for all participants to see. The HAZOP table generated in this fashion is
Attachment 1 to this report. Table 3.1, excerpted from AIChE'’s, Guidelines for Hazard Evaluation
Procedures (Ref. 1), defines common HAZOP terminology. :

5

Table 3.1 Common HAZOP Analysis Terminology

Term Definition

Process Sections (or. Sections of equipment with definite boundaries (e.g. a line between two

Study Nodes) ~ vessels) within which process parameters are investigated for
deviations. The locations on P&IDs at which the process parameters
are investigated for deviations (e.g. reactor)

Operating Steps Discrete actions in a batch process or a procedure analyzed by a
HAZOP analysis team. 'May be manual, automatic or software-
implemented actions. The deviations applied to each step are somewhat
different than the ones used for a continuous process

Intention Definition of how the plant is expected to operate in the absence of
deviations. Takes a number of forms and can be either descriptive or
diagramniatic (e.g., process description, flow sheets, line diagrams,
P&IDs) R

Guide Words Simple words that are used to qualify or quantify the design intention
and to guide and stimulate the brainstorming process for identifying
process hazards

FERMCO\ES&H\SA:
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Term

Definition

Process Parameter

Deviations

Causes

Consequences

Safeguards

Actions (or
Recommendations)

Physical or chemical property associated with the process. Inciudes
general items such as reaction, mixing, concentration, pH, and specific
items such as temperature, pressure, phase, and flow

Departures from the design intention that are -discovered by
systematically applying the guide words to process parameters (flow,
pressure, etc.) resulting in a list for the team to review (no flow, high
pressure, etc.) for each process section. Teams often supplement their
list of deviations with ad hoc items

Reasons why deviations might occur. Once a deviation has been shown
to have a credible cause, it can be treated as a meaningful deviation.
These causes can be hardware failures, human errors, unanticipated
process states (e.g., change of composition), external disruptions (e.g.,
loss of power), etc.

Results of deviations (e.g., release of toxic materials). Normally, the
team assumes active protection systems fail to work.  Minor
consequences, unrelated to the study objective, are not considered

Engineered systems or administrative controls designed to prevent the
causes or mitigate the consequences of deviations (e.g., process alarms,
interlocks, procedures)

Suggestions for design changes, procedural changes, or areas for
further study (e.g., adding a redundant pressure alarm or reversing the
sequence of two operating steps)

4.0 Team Members

" The HAZOP core team consisted of:

Team Leader

Safety Engineer
Safety Engineer
Operations Manager
Process Engineer
Design Engineer
Project Management

FERMCO\ES&H\SA:
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FERMCO Safety Analysis

Parsons Safety Analysis - ,
FERMCO Remediation Support Operations
FERMCO Remediation Support Operations
Parsons Engineering
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The following team members participated in the analysis on an on-call basis to address specific concerns
and areas of expertise and were not present for the full four days:

Operations Supervisor FERMCO Remediation Support Operations
Plant 2/3 Supervisor FERMCO Remediation Support Operations
Chemical Operator FERMCO Remediation Support Operations
Engineering FERMCO Engineering

"DOE Fernald Field Office, Facility Representative
Design Engineer FERMCO Engineering
Design Engineer Parsons Engineering

5.0 Resources

The team referenced the following drawings during the HAZOP analysis. Procedures for operating the
system were not available at the time of the analysis. '

92X-5900-F-00069, F0001, B

92X-5900-N-00074, N0002, A
92X-5900-N-00075, N0003, A
- 92X-5900-N-00076, N0004, A

6.0 Action Items

The action items resulting from the HAZOP are presented in this section. These are items that the team

recommends to management for consideration. No serious problems were identified. The hazards

identified during the HAZOP process will be incorporated into the Safety Analysis Report (SAR) Hazard
_Analysis. '

6.1 Ensure procedures address opening lines containing uranium compounds.

The HAZOP team identified scenarios in which lines may become plugged and cannot be readily drained,
pumped out, or flushed. An approved procedure for opening such lines to clear plugs is needed before
processing begins.

Management Response

The general section of the neutralization procedure states that if a plug occurs, the transfer will be stopped
and an evaluation performed before proceeding. Specific work instructions will be developed for each
time opening a line is required. '

FERMCO\ES&H\SA:
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6.2 Consider installing a.low pressure switch in the discharge lines of all pumps that could be
operated in reverse. ’ :

Pumps have low suction pressure interlocks to shut them off if the suction pressure is too low. These
interlocks protect the pumps from burning up if suction flow is lost. However many of the pumps can
and likely will be operated in reverse from time to time. Low suction pressure interlocks are needed to
protect the pumps when they are operated in reverse.

Management Response

The substituted double-diaphragm pumps cannot be run in reverse.

6.3 Review the relief protection on all lines that are heat traced and can be blocked at both ends
to ensure protection is adequate.

Thermal expansion of fluid in a heated, blocked-in line can cause extremely high pressure that can result
in gasket or pipe failure. These lines may require thermal relief valves installed to relieve the pressure. '
The discharge of the thermal relief valve can be routed around the block valve at one end of a section
 that can be blocked in.

Management Response

No thermal reliefs are required because the lines will no remain standing full of liquid.

6.4 Review the orientation of instrument taps on lines that will have slurry flowing in them.

Instrument taps should be on the sides or top of piping that will have slurry to prevent slurry from
- plugging the taps. A

Management Response
All instrument taps are on the top of the lines that transfer slurry.

6.5 Consider installing coarse screens on pump suction lines to prevent foreign objects such as nuts
and bolts from entering pumps and damaging them.

Screens coarse enough to allow sludge to pass, but fine enough to catch objects that can damage pumps
should be installed on all pump suction lines.

FERMCO\ES&H\SA:
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Ménagement Response

Strainers were added to the suction of the pumps

6.6 Consider locking all pump reverse switches and having the supervisor control the keys.
Operating pumps in reverse is an off-normal operation that will occasionally be necessary. Valve line-ups
and interlock alignments will need to be checked before operating any pump in reverse. Requiring the
supervisor to unlock the pump reverse switch will help ensure proper procedures are followed.
Management Response

The pump controls and procedure will ensure that the pump cannot be inadvertently run in reverse.

6.7 Consider performing preventive maintenance on process water backflow prevention devices.
Under certain upset conditions, it may be possible to pump uranium compounds into the process water
system if the backflow preventers do not work. Maintenance and testing will help improve the reliability .
of these devices. ' '

Management Response

The backflow preventer has been added to the PM system.

6.8 ‘Consider a step in the operating procedures to sample filtrate for uranium and magnesium
before reusing it.

Uranium in the filtrate would indicate failure to neutralize a batch or loss of filter precoat. A high
concentration of magnesium in the filtrate could prevent complete neutralization of the next batch.

Management Response
Filtrate is sampled for uranium and nitrates prior to transfer.

6.9 Develop a procedure for verifying ihe contents of each magnesium oxide tank truck before
accepting and using the shipment.

Appropriate test methods should be employed to ensure the material delivered is within specifications.
The manifest should also be checked to ensure it says the truck contains magnesium oxide.

FERMCO\ES&H\SA: . .
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Management Response
We will verify the contents of the tank truck by tank manifest and appropriate test.

6.10 Modify the piping and instrument diagram to indicate that the line from the neutralized UNH
transfer pumps to the filter feed tanks should be sloped with no pockets.

4

This line will transfer solutions with considerable amounts of solids and must be sloped to allow it to
drain or the solids can build up in the line, possibly causing flow blockage.

Management Response

A note has been added to the P&IDs requiring them to be sloped.
7.0 Conclusions

There were no major concerns identified that would pose a serious risk to the worker, public, or
environment. The system is well instrumented and controlled. Procedural accuracy and compliance will
be required o ensure the system is operated in a safe manner. The action items included in this report
are provided for management consideration.

8.0 References

1.  Guidelines for Hazard Evaluation Procedures, 2nd Edition With Worked Examples, Center for
Chemical Process Safety, AIChE, New York, 1989.
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. E.1 Objectives

To determine the hazard classification and consequences of accidents involving Uranyl Nitrate
Hexahydrate (UNH) tanks.

E.2 Background and Approach

The primary concern with the UNH neutralization project is with the UNH inventory itself. This
calculation examines the consequences of one or all tanks of UNH being subject to accident conditions.
The accidents are selected to provide bounding consequences. The inventory for all calculations are taken
from the UNH Bench Test Report (Reference E.7.1).

Releases for the inventories from all tanks are modelled as a point source release. The inventories used
for each accident condition are discussed separately. The assumptions for each event initiator are
presented in the corresponding subsection. The conseqﬁence analysis encompasses earthquake and high
wind , as natural phenomena, and fire, explosion and spill as manmade.

E.2.1 Earthquake

The earthquake scenario is based on an earthquake at the FEMP which results in the release of 50 percent
of the UNH inventory. All project related facilities are assumes to fail. The tanks release their contents
from a height of 2.5 meters. From DOE-STD-1020-94 (Reference E.7.2), the lower end of a severe
earthquake for a hazard category 3 (Performance- Category 2) facility is 0.13g, with an exceedance
frequency of 1E-3 earthquakes/year.

E.2.2 High Winds

High Winds are assumed to affect the entire site. Therefore, they are assumed to cause a common mode
failure of all UNH tanks. All tanks are overturned, or ruptured, and spill their entire contents. The ngh
Winds disperse the UNH. All project related facilities are assumed to fail.

The windspeed and the original Airborne Respirable Fraction (ARF) for aerodynamic entrainment is 9E-5
for 50 mph winds in Reference E.7.3, page 3-3. Based on DOE-STD-1020-94 (Reference E.7.1), a High
Wind event is 70 miles per hour. Therefore, to scale up the ARF, and to account for the change in wind
- energy, the square of the velocities was used. 9E-5*(707)/(50%) = 1.76E-4. The meteorology for the high
wind event is Pasquill Stability Class A at 31 m/s (70 mph) based on Reference E.7.4. The 70 mph high
winds exceedance frequency shown on page 34 of DOE-STD-1020-94 is 2.0E-2.
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Note that DOE-STD-1020-94 does not require an evaluation bf tornados.
E.2.3 Fire

The fire scenario is based on a Facility area fire which engulfs the area where the largest continuous
group of UNH tanks (F1-605, F1-606, F1-607, and F1-608) are located. This group of tanks was
selected because they would yield the greatest inventory of UNH. The specific project related facility
that is affected is assumed to fail. These large tanks are heated by a fire, rupture open at the top, and
release their contents. Since no conceivable fire scenario could cause these tanks to boil in the 15 minute
accident scenario, the analysis assumes a release as described in NUREG-1320, page 4.9, (Reference
E.7.5) “preboiling” from “heating of unpressurized radioactive liquids” affecting the top 10% of the
tanks at risk. An ARF of (1.06E-8/sec * 900 sec * 10%) = 9.5E-7 of the material at risk is assumed
with 100 percent respirable. -

The frequency for the incipient fires which could result in this accident sequence above is quantified by
using historical data. The frequency was calculated by first compiling the number of incipient fires and
initiators that have occurred in Plants 2/3 and 8. This data is presented in Table E-1. Based on FEMP
emergency incident data, there have been 1505 incipient fires at the FEMP during the period from 1962
to 1992. Of these fires, only 1 in the Boiler plant became a facility fire. Additionally, due to the lack
of combustible materials in the F1-600 series tank farm area, the analysis assumes that there is a 10%
chance of a source of highly combustible fuel will be released into the area. ' |

The fire frequency is 10% * f; (0.85 fires per year) * p, (1/1505 facility fires per fire) = 5.6E-5
fires/year.
Table E-1 - Base Fire Frequency

| Plant Fires from 1971 to 1992 (excluding drum fires) . |

Category of Number of Plant 2/3 Number of Plant § Other potential causes of fires which
actual fires fires in this category fires in this category I were investigated but did not occur I
Welding 1 ' Gas Oil
Insulation 1 1 Grass Magnesium
Sludge 3 Cloth Liquid
Dust 1 Plastics Miscellaneous
Electrical 1 3 Equipment Explosion
Paper 2 1 '
Rubber 1
Automotive 1 2
Totals 7 11 Grand Total
Annual Frequency 0.33 0.52 0.85
FERMCO\ES&H\SA:
G:\NSS\UNFSARRI\APX-ER1.DOC E-2 February 1995

GOGZA?




-6968

FEMP-2385
FSAR, Rev. 1

The frequency is based on the occurrence of incipient fires and their associated causes. The fires did not
activate the fire sprinkler system in any case except the boiler plant fire. The reason for the other fires
‘not activating the sprinkler system is the lack of combustible material to support a fire. The fire
frequency is valid without the fire sprinkler system being active. The sprinkler systems are not required
because there is little combustible loading in the area. The fire inspection performed during the OSHA
assessment did not recommend placing the sprinkler system back in service.

E.2.4 Explosion

The explosion scenario is based on explosive or flammable gas leaking from welding equipment present
in the area. The gas concentration reaches the Lower Explosive Limit (LEL) in a confined area and
detonates. The explosion is near enough to a tank to rupture it and disperse the UNH in the tank
equivalent to a free fall 4 meters in height. The worst case inventory has been used since-this event is
likely to affect only one tank. An ARF from NUREG-1320, Equation 4.59 (Reference E.7.5) of 3.2E-6
is assumed with 100 percent respirable.

E.2.5 UNH Spill

The UNH spﬂl scenario is based on a variety of initiators including:

1) ablockage of slurry transfer line to Plant 8

2) improper valve alignments

3) failure of a valve

4) failure of multiple engineered controls

5) leakage/pipe break around pump discharge and flanged connections

The initiators above result in an inadvertent transfer of UNH solution from or to tanks F1-25 or F1-26.
_ This results in the overflow and spill of UNH from tank F1-25 or F1-26. One tank of UNH (one with
the largest inventory of the chemical or radionuclides) is overflowed and released. The ARF is based
on the methodology of NUREG-1320, Equation 4.59 (Reference E.7.5) for the free fall spill of liquids
at a height of 2 meters resulting in an ARF of 9.8E-7. '

The frequency of this accident is qualitatively evaluated to be “Extremely Unlikely” and uses a point
estimate of 2.0E-5 events per year. ‘

E.3 Assumptions

E.3.1 When a concentration for a specific tank, for a specific chemical is not known, the worst
known concentration of any sample value is used.
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* The entire inventory is assumed to be at risk in the High Wind accident. For the Earthquake

accident the entire tank contents cannot drain from a tank with a rupture of a nozzle or pipe
in the 15 minute time. The inventory released is assumed to be 50 percent of the total
inventory for this time period. The Fire scenario assumes the largest continuous tank group
is at risk. All other accidents assume the worst tank (highest inventory) is released,

Dilution Factors were calculated based on NUREG/CR-3332 (Reference E.7.6) for a Pasquill-
Gifford system. The 95 percentile meteorological data for the FEMP was used (Reference
E.7.7).

Earthquake, Fire, Explos1on and Spill scenarios use worst case, stability class G, 0.52 m/s
wmdspeed ground level release.

High Wind is calculated using Stability Class A, 31 m/s windspeed, ground level release. ’

The Neptunium isotope was unknown. HoWever, the length of time the tanks have been
standing indicate (by comparison of radioisotope half-lives) that it is a long lived radioisotope.
Np-237 has a sufficient half-life to be present while other radioisotopes would have decayed
away. ' '

The wind direction is assumed to not waver for accident durations shorter than 8

hours. . .

An assumed Release Duration of 900 seconds (15 minutes) is used to enable the toxilogical
concentrations reasonable comparison against the short term exposure criteria based on WSRC-
MS-92-206, Revision 1 (Reference E.7.8). Note that increasing this release time as allowed
by LA-10294 (2 hours) will reduce the toxilogical concentration by lowering the release
concentration by increasing time. Since the uranium toxicology is the most limiting hazard,
the use of the short 900 second release time is very conservative.

Calculations

The attached spreadsheet on pages 15 through 17 provides the inventory at risk and the calculations used.
This is based upon bench test data (Reference E.7.1).

The calculation uses the basic formula for radionuclides is:

CEDE (msem) = [Ioventory (pCi) * x/Q (s/m”) * ARF / RD (s)] * DCF (mrem/pCi ) * BR (m/s) * ED (s)
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ARF = Airborne Respirable Fraction (unit less)
CEDE = Committed Effective Dose Equivalent

RD = Release Duration

DCF = Dose Conversion Factor (Reference 7.9)
BR = Breathing Rate (Reference 7.10)

ED = Exposure Duration (equal to release duration)
x/Q = Dispersion Factor (Reference 7.6)

and the basic formula for chemicals is:

Concentration (mg/m®) = [Inventory (mg) * x/Q (s/m’) * ARF/ RD] with the same variables as above.

Table E-2 below provides a summary of the ARF used in the analysis

Table E-2 - ARFs

Scenario ARF Source

Ear-thquake 1.2E-6 | Due to the low evaporation rate of UNH, splatter using Equation. 4.59, from
NUREG-1320 (Reference E.7.5)

High wind | 1.7E-4 | DOE-HDBK-0013-93 (Reference E.7.3)

Fire 9.5E-7 | NUREG-1320, Heating of Unpressurized Radioactive Liquids, Boiling.

) (Reference E.7.5), Table 4.2, with 10% of the inventory at risk.

Explosion 3.2E-6 | NUREG-1320 (Reference E.7.5)

Spill 9.8E-7 | Due to the low evaporation rate of UNH, splatter using Equation 4.59, from
NUREG-1320 (Reference E.7.5)

The dilution factor is determined through the application of a gaussian plume model (from References
E.7.6 and E.7.7) to the release estimate. The assumptions used to develop the dilution factor for each
accident are listed in subsection E.3.
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E.b Summary

DOE-STD-3005-YR (Reference E.7.11) establishes the radiological guidelines and has been used to
prepare Table E-3. Neither DOE Order 5480.23, nor DOE-STD-1027-92 provide quantitative guidelines
for the evaluation of exposures to toxic chemicals for the Safety Analysis. Therefore, the toxicological
risk acceptance criteria established in WSRC-MS-92-206, Revision 1 (Reference E.7.8) has been used
for comparison. Criteria for natural phenémena hazards (NPH) due to toxic materials are not evaluated
based on an EG and related frequency as given for other consequences in DOE-STD-3005-YR.
Guidelines for worker safety Criteria were adopted from DOE-STD-3009-94 (Reference 7.12). The
radiological and toxicological consequences from the selected accident scenarios are compared to the
Evaluation Criteria in Table E-3. The Integral Cancer Risk (ICR) is inclided in the end of this Appendix
and all ICRs are below corresponding hmlts

Table E-3 - Evaluation Guidelines

< 1E-6

Receptor Location: Off-site On-site and Worker
Source Reference: STD-3005-YR WSRC-MS-92-206, STD-3005-YR WSRC-MS-92-206, | ~ STD-3009-94
(draft) Revision 1 (draft) Revision 1
Frequency | Category Radiological Chemical Radiological Chemical Industrial
(events/year) (REM) REM)
> 1E-1  |Normal EPA and Other EPA and Other 1 PEL-TWA No severe
' Legal Limits on Legal Limits on Radiological control |2E-6 ICR injuries
Normal Emissions |Normal Emissions |manual -
1E-1 to 1E-2 } Anticipated 0.5 (DOE Order PEL-TWA 5 (5480.11) ERPG-1 N_o prompt death
5400.5) 2E-6 ICR 2E4 ICR Less than 5
1E-2 to 1E4 | Unlikely |5 (10CFR72) ERPG-1 25 ERPG-2 severe injuries
2E4 ICR 2E-2 ICR
1E-4 to 1E-6 | Extremely |25 (10CFR100) ERPG-2 100 ERPG-3. NPH
(NPH) Unlikely 2E-2 ICR 2E+0 ICR No criteria
Incredible

If consequences could be severe, then demonstrate 95% certainty that frequency is below 1E-6.

Since there are only a few ERPGs available at the time this SAR was written, the following hierarchy

of references was used to select an appropriate concentration when an ERPG was not available.
These are presented in Table E-4 which has been adopted from WSRC-MS-92-206, Revision 1.

FERMCO\ES&H\SA:
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* Table E-4 - Hierarchy of Alternatives for Evaluation Guidelines

Primary Hierarchy of Source of Concentration
Alternative Guidelines Parameter
ERPG-3 AIHA 1991
‘ EEGL (30-min) NAS 1985
IDLH NIOSH 1990
ERPG-2 AIHA 1991
EEGL (60-min) NAS 1985
LoC EPA 1987
PEL-C CFR29:1910.1000
TLV-C ACGHH 1992
TLV-TWA *5 ACGIH 1992
ERPG-1 AIHA 1991
PEL-STEL CFR 29:1910.1000
| TLV-STEL ACGIH 1992
TLV-TWA *3 ACGIH 1992
PEL-TWA CFR 29:1910.1600
TLV-TWA ACGIH 1992
SPEGL (60-min) NAS 1985
CEGL NAS 1985
Agencies:
ACGIH - American Conference of Governmental Industrial
Hygienists | ‘
AIHA - American Industrial Hygiene Association
EPA - Environmental Protection Agency
FEMA - Federal Emergency Management Agency
NAS - National Academy of Sciences
NIOSH - National Institute of Occupational Health and Safety
OSHA - Occupational Safety and Health Administration
USDOT- U.S. Department of Transportation

This hierarchy resulted in the following limits being used in the Evaluation Guidelines as shown in
Table E-5. Note for uranium the OSHA PEL is 0.05 mg/m® and the TLV-TWA is 0.2 mg/m®. By
the guidance of WSRC-MS-92-206, Revision 1, the TLV-TWA from the ACGIH Guide to
Occupational Exposure Values - 1993 is used to determine values for the ERPG categories.

FERMCO\ES&H\SA: )
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Table E-5 - Numerical Chemical Limits used for Evaluation Guidelines
Chemical 'ERPG-3 ERPG-2 ERPG-1 PEL-TWA
Limit | Reference | Limit | Reference Limit | Reference Limit | Reference
(mg/m3) (mg/m3) (mg/m3) (mg/m3)
1
Chromium | 250 |IDLH 5 |[TLV-TWA*S5 3 TLV-TWA *3 1 PEL-TWA
Barium 50 |IDLH 2.5 |TLV-TWA *5 1.5 |TLV-TWA *3 0.5 |PEL-TWA
Nitric Acid| 78 AIHA 39 |AIHA 5.2 |AIHA 5 PEL-TWA
Uranium 20 IDLH 1.0 [TLV-TWA *5 0.6 |TLV-TWA * 3. 0.05 |PEL-TWA
E.6

Recommendations

Note that in some cases, the values plotted on the Risk Acceptance curves differ from chemical to
chemical. For example, compare the Fire scenario (#3) to the Spill scenario (#5) in regards to
chromium, nitric acid, and uranium. Finally, review the barium results when comparing these
scenarios. These differences are due to the source terms for each scenario being different. The
source term for the fire scenario (tanks F2-605, F2-606, F2-607, F2-608) are being compared against
the worst barium tank F3E-223, which has a barium content higher than all four tanks in the fire
scenario-source term.’
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E.7.1 FERMCO, June, 1994. UNH Bench Test Report.

E.72 DOE-STD-1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for DOE
Facilities, April, 1994

E.7.3 DOE-HDBK-0013-93, Recommended Values and Technical Bases for Airborne Release
Fractions (ARFs), Airborne Release Rates (ARRSs), and Respirable Fractions (RFs) at DOE
Non-Reactor Nuclear Facilities, July, 1993

E.7.4 SP-A-01-013, Rev 1, Preparation of Safety Assessments, Westinghouse Environmental
‘Management Company of Ohio, September, 1992. _

E.7.5 NUREG-1320, Nuclear Fuel Cycle Facility Accident Analysis Handbook. J.E. Ayer, J.
Mishima, U.S. Nuclear Regulatory Commission, May, 1988.

FERMCO\ES&H\SA:

G:ANSS\UNFSARRI\APX-ER1.DOC

E-8 February 1995

0ACI3




~6968

FEMP-2385
FSAR, Rev. 1

E.7.6 NUREG/CR-3332, Radiological Assessment, A Textbook on Environmental Dose Analysis.
J. E. Till, H. R. Meyer, U.S. Nuclear Regulatory Commission, September, 1983.

E.7.7 FERMCO, Memorandum, M:RP(RTS):94-0108, Site Chi/Q Values. May 9, 1994,

E.7.8 WSRC-MS-92-206, Revision 1, “Toxic Chemical Hazard Classification and Risk
Acceptance Guidelines for use in DOE Facilities”, April 1993.

E.7.9 U.S. EPA Federal Guidance Report No. 11, September 1988. Limiting Values of
Radionuclide Intake and Air Concentration and Dose Factors for Inhalation, Submersion,
and Ingestion. Washington D.C.

E.7.10 U.S. EPA Methodology for Characterization of Uncertainty in Exposure Assessments,
Office of Health and Environmental Assessment, Exposure Assessment Group, USEPA.
EPA/600/8-85-009; Washington, D.C; 1985.

E.7.11 DOE-STD-3005-YR, Draft, Evaluation Guidelines for Accident Analysis and Safety
Structures, Systems, and Components, February, 1994.

E.7.12 DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear
Facility Safety Analysis Reports, U.S. DOE, Washington D.C., July, 1994.

FERMCO\ESEH\SA:

G:\NSS\UNFSARRI\APX-ER1.DOC B E-9 - February 1995

OGAGREEA



FEMP-2385

FSAR, Rev. 1

Figure E-1 - Onsite Radiological Risk
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Figure E-3 - Onsite Chromium Risk
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Figure E-5 - Onsite Barium Risk
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Figure E-7 - Onsite Nitric Acid Risk
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Figure E-9 - Onsite Uranium Risk
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Figure E-10 - Offsite Uranium Risk
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Determining Neptunium (ppb per dpm/g).
T(172) Lambda ppb per
Isotope (dpm/g) (dps/p) (vears) (l/sec)  Atoms/ gram moles/ gram grams/ gram (dpm/g)
Np-237 1 1.67E-02  2.14E+06 1.03E-14 162E+12  269E-12 _ 639E-10  639E01 |
Inventory Development - (grams -> mrem) Conversion
Lambda DCF (mrem/
Isotope mass (g) _(g/mole) " (L'sec) (# atoms) (dis/sec) _(pCD) pCi) (mrem)
Total UNH Inventory .
U-235 744E+05  2.35E+02 3.10E-17 1.91E+27  591E+10 160E+12  1.20E01 1.92E+11
U-234 7.58EH03  2.34E+02  897E-14 1.95E+25 1.75E+12 4.73E+13  130E-01 _ 6.15E+12
U-238 7.39E+07  2.38E+H02  492E-18 1.87E-29  920E+!11 249E+13  1.20E-01 298E+12
Pu-239 2.19E+01 239E+02  9.12E-13 S.51E+22  5.02E+10 136E+12 120E+01 163E+13
Np-237 9.15E+02  237E+02  1.03E-14 2.32E-24  239E+10 645E+11  7.80E+00 S.03E+12
Liters 7.49E+05 [Total of all tanks _ per gram  1.46E+04
Worst Case UNH Inventory
U-235 1.56E+05S  2.35E+02  3.10E-17  4.00E+26 124E+10 335E+11  120E-01 4.02E+10
U-234 1.31E+03  2.34E+02 897E-14 336E+24  3.02E+11 8.1SE+12 130E01 1.06E+12
U-238 1.62E+07  238E+02  492E-18  4.11E-28 202E+11 S546E+12 120E01 6.5SE+11.
Pu-239 3.66E+00 239E+02  9.12E-13 9.23E-21 842E+09 228E+11  1.20E+01 2.73E+12
Np-237 1.1IEH02  237E+H02  103E-14  2.83E+23  291E+09 7.86E+10  7.80E+00 6.13E+11
Liters 8.11E+04 |[Worst Tank is (NE) F2E-6 per gram _ 2.24E+04
UNH Fire Inventory
U-235 1.86E+05  2.3SE+02  3.10E-17  4.78E+26  148E+10 4.00E+11  120E-01 4.80E+10
U-234 1.59E+03  2.34E+02 897E-14  4.10E-24  368E+l11 9.94E+12 1.30E-01 129E+12
U238 | 1.82E+07 238E+02 492E-18  4.60E+28 226E+11 6.12E+12  1.20E-01  734E+11
Pu-239 1.40E+01 2.39E+02  9.12E-13 3.53E-<22  322E+10 869E+11 120E+01 1.04E+13
Np-237 426E+02  237E+02  1.03E-14 1.08E+24 1.11E+10  3.00E+11  7.80E+00 234E+12
Liters 3.39E+05 |Tanks: F1-605, F1-606, F1-607, F1-608 per gram  1.56E+04
UNH Radiological Consequences
Release Inventory Number Dispersion 50 year
UNH Duration (mrem of XQ CEDE
Events Location (sec) per gram) (grams) ARF (¢m3) {mrem)
Earthquake Onsite . 900 - 146E+04  1.05E+09 1.20E06 | 1.52E01 932E+02
(total) . Offsite 900 146E+04  1.0SE+09 1.20E-06 | 398E03  2.44E+01
High Wind Onsite 900 146E+04  2.10E-09 1.73E04 | 822E06 145E+01
(total) Offsite 900 146E+04  2.10E-09 1.73E-04 | 2.73E08  4.82E-02
Fire Onsite 900 . 1.56E+04  9.52E-08 9.54E-07 | 1.52E01 17.17E+02
(Group) Offsite 900 1.56E+04  9.52E-+08 9.54E07 | 398E03 1.88E+0l
Explosion Onsite 900 224E+04  228E+08 3.19E-06 | 1.52E01 824E+02
(worst case) Offsite 900 224E+04  2.28E-08 3.19E-06 | 398E03 2.16E+01
Spill Onsite 900 224E+04  2.23E+H08 9.83E-07 | 152E01 2.54E+02
{worst case) Offsite 900 . 224E+04 2.28E+08 9.83E-07 | 3.98E-03 6.64EH00
Notes: Release Duration is 900 seconds based on assumption E.9
Breathing rate is 3.33E4 m3/sec based on reference EPA data
Dispersion calculated using NUREG/CR-3332 (ORNL-5968) model,
100 meters onsite, 820 meters offsite
Release height is ground level for all events
Pasquill Stability Class A: High Wind @ 31 m/s windspeed
Pasquill Stability Class G @ 0.52 m's windspeed for all others
FERMCO\ES&H\SA:
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UNH Chemical Consequences ,
Onsite Offsite Onsite Offsite
Dispersion  Dispersion | Material Material
UNH ~ Chemical Chemical X/Q) X/Q) Conc. Conc.
Events Name  (grams) ARF (s/m3) (s/m3) (mJg/mJ) (mg/m3)

Earthquake | Uranium 3.73E+07 1.20E-06 1.52E-01 3.98E03 | 7.57TE+00  1.98E-01
EXTERNAL | Chromium  6.96E+04 1.20E-06 1.52E-01 3.98E-03 1.41E-02 3.70E-04
(total) Barium 1.52E+05 1.20E-06 1.52E-01 3.98E-03 3.09E-02  8.08E-04
Nitric Acid ~ 2.78E+07 1.20E-06 1.52E-01 3.98E03 | 5.63E+H00  1.47E-01
High Wind | Uranium 7.46E+07 1.73E-04 8.22E-06 2.73E-08 1.18E-01 . 3.92E-04
EXTERNAL | Chromium  1.39E+05 1.73E-04 8.22E-06 2.73E-08 | 2.20E-04  7.30E-07

~

(total) Barium 3.04E+05 1.73E-04 8.22E-06 2.73E-08 | 4.80E-04 1.60E-06
Nitric Acid  5.55E+07 1.73E-04 8.22E-06 2.73E-08 | 8.77E-02 2.91E-04

Fire Uranium 1.84E+07  9.54E-07 1.52E01 3.98E03 | 2.96E+00  7.75E-02
INTERNAL | Chromium  6.28E+04  9.54E-07 1.52E-01 3.98E-03 1.01E-02 2.65E-04
(group) Barium  7.38E+04 = 9.54E-07 1.52E-01 3.98E-03 1.L19E-02  3.11E-04

Nitric Acid  2.69E+07  9.54E-07 1.52E-01 3.98E-03 | 4.34E+00  1.14E-0l

Explosion Uranium 1.64EH07  3.19E-06 1.52E-01 3.98E-03 | 8.83E+00 231E-0I
INTERNAL | Chromium  2.52E+04  3.19E-06 1.52E-01 3.98E-03 1.36E-02  3.55E-04
(worst case) Barium LL16E+05  3.19E-06 1.52E01 3.98E-03 | 6.25E-02 1.64E-03
Nitric Acid  8.95SE+06  3.19E-06 1.52E01 3.98E-03 | 4.83E+00  1.26E-01

Spill Uranium 1.64EH07  9.83E07 1.52E01 3.98E-03 | 2.72E+00  7.12E-02
INTERNAL | Chromium 2.52E+04  9.83E-07 1.52E-01 3.98E03 | 4.18E-03 1.09E-04
(worst case) Barium 1.16E4+05  9.83E07 | 1.52E-01 3.98E-03 1.92E-02  5.04E-04
" | Nitric Acid 8.95E+06  9.83E-07 1.52E-01 3.98E-03 | 149E+00  3.89E-02
Notes: Release Duration is 900 seconds based on assumption E.9
' Dispersion calculated using NUREG/CR-3332 (ORNL-5968) model,
100 meters onsite, 820 meters offsite

Release height is ground level for all events
Pasquill Stability Class A: High Wind @ 31 m/s windspeed
Pasquill Stability Class G @ 0.52 m/s windspeed for all others
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Body

1.2%%
U
Fraction
1.19E-04
1.29E-02
9.87E-01

1.19E-04
1.29E-02
9.87E-01

FERMCO\ES&H\SA:

FEMP-2385

FSAR, Rev. 1
Integral Cancer Risk (ICR)
70 Kg
Event
ICR Gas
Earthquake High Wind Fire Explosion Spill
_ Frequency NPH NPH 5.60E-05 2.00E-05 2.00E-05
|OFE-SITE I ICR Limit] 2.00E-02 2.00E-02 2.00E-02 2.00E-02 2.00E-02
Uranium (mg)| 5.94E-02 1.17E-04 2.32E-02 6.93E-02 2.13E-02
Chemical _ (ICR/mg)
U-234 1.62E-01 1.14E-06 2.26E-09 447E-07 1.33E-06 411E-07
U-235 5.44E-05 4.17E-08 8.24E-11 1.63E-08 4.37E-08 1.50E-08
U-238 8.06E-06 473E-07 9.34E-10 1.835E-07 5.52E-07 1.70E-07
Chromium 3.48E-04 3.86E-08 7.62E-11 2. 77E-08 3.71E-08 4.36E-07
ON-SITE | ICR Linmit| 2.00E+00 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Uranlum (mg)| 2.27E+00 3.53E-02 8.87E-01 2.65E+00 8. 15E-01
Chemical {CR/mg)
U-234 1.62E-01 4.37E-05 6.80E-07 171E85 S5.09E-05 1.57E-05
U-235 S.44E-05 1.59E-06 2.43E-08 6.22E-07 1.36E-06 S T2E-07
U-238 8.06E-06 1.81E-05 2.81E-07 -7.05E-06 2.11E-05 6.43E-06
Chromium 3.43E-04 1.47E-00 2.30E-08 1.06E-06 142E-D6 4.36E-07
Isotope (CR/By) _ (B¢TBy (TBa/p)  (gfmg) (CR/mg)_
U-234 7.0CE-07 1.00E+12 231E-04 1.00E-03 1.62E-01
U-235 6.80E-07 {.00E+12 8.00E-08 1{00E-03 544E-05
U-238 6.50E-07 1.00E+12 1.24E-08 1.00E-03 8.06E-06
Notes 1. Limits are based on Table E-3 of Appendix E of UNH SAR

2 Assumed worst case (highest level of enrichment) for Uranium (Tank D1-10)
3 Body weight is 70 Kg (EPA)
4 Relpase Durahion is 900 seconds (see calc sheet)
5 Breathing rate is 3.3E-4 m3/s (see calc sheet)

6 See ICR/Bq to ICR/mg conversions.
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