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EXECUTIVE SUMMARY

On February 8, 2017, Honeywell International, Inc. (Honeywell) submitted an application and
accompanying environmental report (ER) (Honeywell 2017a; ENERCON 2017) to the

U.S. Nuclear Regulatory Commission (NRC) to request renewal of Source Materials License
SUB-526 (SUB-526) for a period of 40 years in accordance with Title 10 of the Code of Federal
Regulations (10 CFR) 40.43, “Renewal of Licenses.” The NRC issued the current license in
May 2007 for a 10-year period. Under the conditions of the license, Honeywell operates a
uranium hexafluoride processing plant at the Metropolis Works Plant (MTW), located about

1.6 kilometers (1.0 mile) west of Metropolis, lllinois (IL), in Massac County. The purpose of this
environmental assessment (EA) is to assess the potential environmental impacts of the
proposed license renewal and of reasonable alternatives while reflecting regulatory changes
and operational and environmental experience obtained for the most recent 10 years of facility
operation.

The NRC staff prepared this EA in accordance with NRC regulations in 10 CFR Part 51,
“Environmental Protection Regulations for Domestic Licensing and Related Regulatory
Functions,” that implement the National Environmental Policy Act of 1969, as amended (NEPA)
(Title 42 of the United States Code (U.S.C.) Section (§) 4321), and NRC staff guidance in
NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated with NMSS
Programs,” issued August 2003 (NRC, 2003a). This EA considers information from the
licensee’s license amendment application and independent sources to fulfill the requirements
stated in 10 CFR 51.30(a). The NRC staff also considered public comments received on the
draft EA.

The NRC'’s proposed Federal action is the decision to approve the renewal of SUB-526 for a
period of 40 years. If approved, the renewed license would authorize Honeywell to continue
current operations at the MTW in accordance with the requirements in 10 CFR Part 40,
“‘Domestic Licensing of Source Material.”

In this EA, the NRC analyzes the potential environmental impacts from the operation of the
MTW. Chapter 1 presents background information, a description of the proposed action, the
project’s purpose and need, alternatives to the proposed action, and the review scope.
Chapter 2 discusses the details of the proposed action; Chapter 3 discusses the affected
environment; and Chapter 4 discusses the potential impacts to the environmental resource
areas, identified as follows:

land use (Sections 3.1 and 4.1.1)

transportation (Sections 3.2 and 4.1.2)

geology and soils (Sections 3.3 and 4.1.3)

water resources (Sections 3.4 and 4.1.4)

ecology (Sections 3.5 and 4.1.5)

meteorology, climatology, and air quality (Sections 3.6 and 4.1.6)
noise (Section 3.7 and 4.1.7)

historic and cultural resources (Sections 3.8 and 4.1.8)

scenic and visual resources (Section 3.9 and 4.1.9)
socioeconomics and environmental justice (Sections 3.10 and 4.1.10)
public and occupational health and safety (Section 3.11 and 4.11)
waste management (Section 3.12 and 4.1.12)
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Additionally, Chapter 4 discusses the potential environmental impacts associated with the
reduced duration alternative (which consists of a license renewal period less than 40 years) and
the no-action alternative, as well as decontamination and decommissioning. Chapter 5
analyzes potential cumulative impacts from past, present, and reasonably foreseeable future
actions when combined with the potential environmental impacts from the proposed action.

Chapter 6 describes the agencies and persons consulted during the analysis, Chapter 7
presents the conclusions made from this analysis, Chapter 8 names the EA preparers, and
Chapter 9 presents a bibliographic listing of references cited. Appendix A presents groundwater
data from the MTW groundwater monitoring programs, and Appendix B is the Comment-
Response Document for the draft EA.

In accordance with 10 CFR 51.33(a), the NRC staff issued a draft Finding of No Significant
Impact (FONSI) in the Federal Register (FR) (Volume 83, page 54787 (83 FR 54787), October
31, 2018) and provided a 30-day public review and comment period on the draft EA and draft
FONSI. The comments received, and the NRC staff’'s responses to the comments, are provided
in Appendix B to this EA.

Based on its review of the proposed action relative to the requirements set forth in

10 CFR Part 51, and its consideration of all comments received on the draft EA, the NRC staff
determined that renewal of SUB-526, which would authorize continued operations at the MTW
for an additional 40 years, will not significantly affect resources and the quality of the human
environment. Therefore, based on this assessment, an environmental impact statement is not
warranted and a FONSI is appropriate, in accordance with 10 CFR 51.31, “Determinations
Based on Environmental Assessment.”
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ADAMS
AEP
ALARA
AOC
APE
BNSF
°C
CAAPP
CAP-88
CFR
DOE
EA

EF
ELUC
ENERCON
EPA
EPF

ER

ESA

°F

FMB
FONSI
ftd/s

g

GCRP
GHG
HARGIS
Honeywell
IAC
IEPA

IL

ILCS
IPaC
ISA
KAR
KHC
kph

KY
LBCS
MCi/ml
Hg/g
m3/s
MARSSIM
MCL
mg/L
mph
mrem
mrem/yr

ABBREVIATIONS AND ACRONYMS

Agencywide Documents Access and Management System
American Electric Power Company

as low as is reasonably achievable

area of concern

area of potential effect

Burlington Northern Santa Fe

degree Celsius

Title V Clean Air Act Permit Program
Clean Air Act Assessment Package—1988
Code of Federal Regulations

U.S. Department of Energy
environmental assessment

Enhanced Fujita

environmental land use control

Enercon Services, Inc.

U.S. Environmental Protection Agency
environmental protection facility
environmental report

Endangered Species Act of 1973, as amended
degree Fahrenheit

feed materials building

finding of no significant impact

cubic feet per second

the acceleration due to gravity

U.S. Global Change Research Program
greenhouse gas

Historic and Architectural Resources Geographic Information System
Honeywell International, Inc.

lllinois Administrative Code

lllinois Environmental Protection Agency
lllinois

lllinois Compiled Statute

Information for Planning and Consultation
Integrated Safety Analysis

Kentucky Administrative Regulations
Kentucky Heritage Council

kilometer per hour

Kentucky

Land-Based Classification Standards
microcuries per milliliter

micrograms per gram

cubic meter per second

Multi-Agency Radiation Survey and Site Investigation Manual
maximum contaminant level

milligrams per liter

mile per hour

millirem

milirem per year
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mSv milliSieverts

mSv/yr milliSievert per year

MTW Metropolis Works Plant

NEPA National Environmental Policy Act of 1969, as amended
NHPA National Historic Preservation Act

NMSzZ New Madrid seismic zone

NPDES National Pollutant Discharge Elimination System

NR nearest residence

NRC U.S. Nuclear Regulatory Commission

NRHP National Register of Historic Places

pCi/L picocurie per liter

PGDP Paducah Gaseous Diffusion Plant

PM2.s particulate matter less than 2.5 micrometers in diameter
PMyq particulate matter less than 10 micrometers in diameter
ppm parts per million

PSD prevention of significant deterioration

RAI request for additional information

RCRA Resource Conservation and Recovery Act

SER safety evaluation report

SHPO State Historic Preservation Office

STF surface treatment facility

SUB-526 Source Materials License SUB-526

TEDE total effective dose equivalent

TLD thermoluminescence dosimeter

TSS total suspended solids

TVA Tennessee Valley Authority

USACE U.S. Army Corps of Engineers

U.S.C. United States Code

USFWS U.S. Fish and Wildlife Service
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1 INTRODUCTION

On February 8, 2017, Honeywell International, Inc. (Honeywell) submitted an application and
accompanying environmental report (ER) (Honeywell 2017a; ENERCON 2017) to the

U.S. Nuclear Regulatory Commission (NRC) to request renewal of Source Materials License
SUB-526 (SUB-526) for a period of 40 years in accordance with Title 10 of the Code of Federal
Regulations (10 CFR) 40.43, “Renewal of Licenses.” The NRC issued the current license in
May 2007 for a 10-year period. Under the conditions of the license, Honeywell operates a
uranium hexafluoride processing plant at the Metropolis Works Plant (MTW), located about

1.6 kilometers (1.0 mile) west of Metropolis, lllinois (IL), in Massac County. The NRC staff
accepted the Honeywell license application for detailed technical review in May 2017,
determining that the application contained sufficient information to conduct a detailed
environmental and safety review (NRC 2017a). The NRC issued a formal request for additional
information on October 25, 2017 (NRC 2017d), and Honeywell provided responses to that
request on January 22, 2018 (Honeywell 2018a). Honeywell updated its application on

July 9, 2019, to include content related to Honeywell’s Integrated Safety Analysis (ISA) and to
clarify its discussion of the license commitments and safety basis for the MTW

(Honeywell 2019).

The purpose of this environmental assessment (EA) is to assess the potential environmental
impacts of the proposed license renewal and of reasonable alternatives while reflecting
regulatory changes and operational and environmental experience obtained during the most
recent 10 years of facility operation. The NRC prepared this EA following NRC regulations in
10 CFR Part 51, “Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions,” that implement the National Environmental Policy Act of 1969 (NEPA),
as amended (Title 42 of the United States Code (42 U.S.C.) § 4321 et seq.), and pursuant to
NRC staff guidance in NUREG-1748, “Environmental Review Guidance for Licensing Actions
Associated with NMSS Programs,” issued August 2003 (NRC 2003).

In parallel with the ER described in this EA, the NRC is performing its detailed safety analysis to
assess compliance with applicable regulations 10 CFR Part 20, “Standards for Protection
Against Radiation,” and 10 CFR Part 40, “Domestic Licensing of Source Material.” The NRC’s
safety analysis will be documented in a separate safety evaluation report (SER). The NRC
decision whether to renew the Honeywell license as proposed will be based on the results of the
NRC'’s review, as documented in this EA and in the SER.

In early 2018, Honeywell, in response to market conditions, decided to temporarily idle the
production of uranium hexafluoride and placed the MTW in a “ready idle” status. Honeywell is
maintaining minimal operations to support a future restart when market conditions improve
(Honeywell 2018b). When this EA identifies “current” or “existing” plant conditions, it refers to
the conditions that can be observed when the plant is fully operational.

Note that in this document, the term “MTW’ refers to the uranium hexafluoride processing plant

and its support facilities, while the term “MTW site” refers to the 405-hectare (1,000-acre)
Honeywell-owned property where the MTW is located.

1.1 Background

The MTW is located on a site of about 405 hectares (1,000 acres) of land in a mostly
undeveloped, rural region of forested and cultivated areas. The MTW site is bordered on the
north by U.S. Highway 45 and on the south by the Ohio River, as shown in Figures 1-1 and 1-2.
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The site is bordered on the west by a coal blending plant and on the east by privately developed
land (ENERCON 2017). As shown in Figure 1-2, the MTW occupies a small portion of the site,
which is otherwise predominantly undeveloped forestland.
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The initial facility was constructed in 1958, and uranium hexafluoride was first produced in 1959
as part of a 5-year contract for conversion services with the former Atomic Energy Commission.
The conversion contract was completed in 1964, and the conversion process was suspended.
Because of increasing demand for uranium hexafluoride, the facility was rehabilitated in 1967
with commercial conversion services beginning in 1968. From 1968-1969, the annual capacity
of the facility reached about 9,000 metric tons (9,920 tons). The operator increased the annual
capacity to 11,500 metric tons (12,677 tons) in 1975 and again to 12,700 metric tons

(13,999 tons) in 1995. The licensee reengineered the facility in 2001 and 2007 to increase
capacity to 14,000 metric tons (15,432 tons) and 15,000 metric tons (16,535 tons), respectively.
To date, the highest production conducted is about 13,000 metric tons (14,330 tons) (Honeywell
2016). In 2013, Honeywell completed additional upgrades to the MTW to reduce the risks to
human health and the environment from a seismic or high wind/tornado event (NRC 2014a).
Section 2.2 of this EA describes such seismic and high wind/tornado upgrades.

1.2 Proposed Action

In its application (Honeywell 2017a), Honeywell requested authorization and provided a
justification to continue licensed activities at its Metropolis, IL, facility for a 40-year period. In
accordance with the provisions of 10 CFR Part 40, the current license authorizes Honeywell to
receive, possess, store, use, and ship source material." Under this proposed action, Honeywell
would continue conversion of uranium ore concentrates, also known as yellowcake, to gaseous
fluorine and uranium hexafluoride at an authorized capacity not to exceed 15,000 metric tons
(16,535 tons). Honeywell would then ship the uranium hexafluoride to enrichment facilities for
further processing into enriched uranium. The primary processing steps include feed ore
sampling and preparation, triuranium octaoxide reduction, uranium oxide hydrofluorination,
uranium tetrafluoride fluorination, and uranium hexafluoride distillation (product purification).
These process steps are conducted in a sequential manner, with recycling used only for the
recovery of uranium from secondary process streams. Current MTW major facilities and
operations include the following:

a storage area for uranium ore concentrates received from uranium recovery facilities
e a uranium sampling facility
e a bulk storage area for process chemicals, such as agueous ammonia, sodium
hydroxide, potassium hydroxide, ammonium hydroxide, anhydrous hydrogen fluoride,
potassium bifluoride, sulfuric acid, and liquid hydrogen
o afacility for the production of uranium hexafluoride from yellowcake
o a facility for electrolytic production of gaseous fluorine from hydrogen fluoride
e treatment systems for liquid wastes
In its license renewal request, Honeywell is not proposing changes in how it processes uranium
ore, and no significant changes in the MTW's authorized operations are planned during the

proposed 40-year license period. If the NRC approves the license renewal, Honeywell could, in
the future, decide that operational changes are necessary. Before making any changes to the

' In the case of processing at Honeywell, source material is generally material containing uranium that
is not enriched in the isotope of uranium-235 above that found in nature.
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site, structures, processes, systems, equipment, components, computer programs, or personnel
activities, Honeywell must determine, in accordance with 10 CFR 40.44, “Amendment of
Licenses at Request of Licensee,” whether a license amendment is required at that time. In
cases where a license amendment is required, Honeywell would submit the request to the NRC,
and the NRC staff would undertake an EA and safety analysis at that time.

Chapter 2 of this EA, which describes the proposed action, provides more detail on the
manufacturing process and the facilities used to support these processes.

Honeywell is proposing to continue its operations and, therefore, is not currently required to
submit or have in place an approved, detailed site decommissioning plan for the MTW.
However, in accordance with 10 CFR 40.36, “Financial Assurance and Recordkeeping for
Decommissioning,” Honeywell submitted a decommissioning funding plan that includes a
decommissioning cost estimate (ENERCON 2016) that must be updated at intervals not to
exceed 3 years. Chapter 4 of this EA includes a general assessment of the potential
environmental impacts of decommissioning the entire site as part of its assessment of the
impacts of the proposed action. The NRC would complete additional NEPA documentation in
conjunction with its review of a detailed site decommissioning plan for the MTW.

1.3 Purpose and Need for the Proposed Action

The purpose for granting the license renewal is to enable Honeywell to continue its production
of uranium hexafluoride for enrichment and, ultimately, fuel manufacturing. The NRC'’s review
of the proposed action is to ensure the safe use of radioactive materials, in accordance with the
NRC’s authority under the Atomic Energy Act. Currently, the MTW is the sole uranium
hexafluoride conversion facility operating within the United States. If the NRC denies the
renewal of the license, the enrichment facilities in the United States would be reliant entirely on
foreign sources of uranium hexafluoride.

1.4 Alternatives to the Proposed Action

This EA presents and analyzes two alternatives: (1) an alternative that allows the license
renewal of SUB-526 for a period of less than 40 years, called the reduced duration alternative,
and (2) the no-action alternative, which is the denial of the license renewal application.

1.4.1 Reduced Duration Alternative

Under the reduced duration alternative, the NRC would approve a license renewal period less
than 40 years. For previous renewals of SUB-526, the NRC approved license periods of

10 years. Section 1.5.2 lists the EAs developed for the previous renewals. In 2016, the NRC
approved a recommendation to increase the standard of a 10-year licensing period to a 15-year
licensing period for materials licenses (NRC 2016a, 2016b). Under this alternative, the NRC
could approve a renewal period for SUB-526 consistent with the last renewal term of 10 years,
approve the newly adopted 15-year license renewal period, or approve another renewal period
that the NRC finds is justified based on the environmental and safety reviews of Honeywell's
application. This EA analyzes the environmental impacts of a reduced license duration relative
to the impacts of the proposed action.
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1.4.2 No-Action Alternative

Under the no-action alternative, the NRC would deny Honeywell’s request for renewal of the
MTW license. The alternative of no license renewal for the MTW would result in the cessation
of conversion and manufacturing at MTW. In addition, Honeywell would be required to submit a
decommissioning plan to the NRC for review before the commencement of decontamination
and decommissioning of the facility.

1.5 Scope of the Environmental Analysis

1.5.1 Federal and State Authorities

The NRC has authorized Honeywell to conduct activities at the MTW in accordance with the
license conditions in SUB-526 issued under 10 CFR Part 40. In addition to this EA, NRC staff is
preparing an SER addressing Honeywell’s compliance with the provisions in 10 CFR Parts

20 and 40. In preparing this EA and the SER, the NRC evaluates the potential impacts to public
health and safety and the environment that are associated with the continuation of licensed
operations at the MTW site for 40 years. The NRC'’s decision on the proposed action will be
based on the results of both the EA and SER.

Other Federal and State agencies have authority through licenses and permits over certain
activities taking place at MTW. Table 1-1 summarizes the major Federal and State agency
licenses and permits issued to Honeywell for activities at the MTW.

Table 1-1 Federal and State Licenses and Permits for Activities at the MTW

Agency Description

NRC Radioactive Source Materials License SUM-526. Licenses the
possession and use of radioactive source material.

U.S. Environmental Protection Resource Conservation and Recovery Act (RCRA) (ID

Agency (EPA) ILD006278170). ldentifies Honeywell as a large quantity

generator of hazardous and mixed waste.

Toxic Substances Control Act (ID 100606388). Requires
reporting, recordkeeping and testing requirements, and
restrictions relating to chemical substances and/or mixtures.
lllinois Environmental Protection RCRA permit (#B-65R2). Regulates the storage of calcium
Agency (IEPA) fluoride sludge in surface impoundments (calcium fluoride
Ponds B, C, D, and E) and storage of drummed hazardous
waste in two hazardous waste container storage buildings.
National Pollutant Discharge Elimination System (NPDES)
permit (No. IL 0004421). Effective through June 30, 2020.
Regulates liquid effluent releases to the Ohio River through
three outfalls.

Title V Clean Air Act permit (ID No. 127854AAD). Issued in
December 2016. Regulates emissions to the air.

1.5.2 Basis for Review

The NRC prepared this EA in accordance with the requirements of 10 CFR Part 51 and staff
guidance found in NUREG-1748.

The NRC reviewed and considered the following documents in the development of this EA:
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¢ Honeywell’s license application dated February 8, 2017 (Honeywell 2017a) and
accompanying ER (ENERCON 2017)

e Honeywell’'s responses to NRC requests for additional information (Honeywell 20183,
2018c)

¢ Honeywell's RCRA closure plan for the onsite surface impoundments referred to as
calcium fluoride Ponds B through E (Honeywell 2018d)

o selected previous NRC environmental review documents for the MTW site (NRC 200643,
1995)

¢ information gathered from NRC site visits (NRC 2017b)

other publicly available documents and databases as referenced in this EA

Previous License Renewal Environmental Analyses

Because the Atomic Energy Commission had licensed the MTW in 1958, prior to the
implementation of NEPA, no environmental review was performed for the construction and initial
operation of the MTW. However, since 1958, the NRC has evaluated multiple license renewals
for the continued operation of the MTW, which included environmental reviews as follows:

e Environmental Impact Appraisal of the Allied Chemical Corporation Nuclear Services
Division Uranium Hexafluoride Conversion Facility Metropolis, lllinois, August 1977
(Agencywide Documents Access and Management System (ADAMS) Accession
No. ML16236A155)

¢ Environmental Impact Appraisal for Renewal of Source Material License No. SUB-526,
NUREG-1071, issued May 1984 (ADAMS Accession No. ML16236A154)

¢ Environmental Assessment for Renewal of Source Material License No. SUB-526
Docket 40-3392, April 10, 1995 (ADAMS Accession No. ML16231A195)

e Environmental Assessment for Renewal of Source Material License No. SUB-526 for the
Honeywell Specialty Materials Metropolis Work Facility, June 2006 (ADAMS Accession
No. ML061780260)

1.5.3 Issues Outside the Scope of the EA

As discussed further below, the NRC determined the following listed areas to be outside the
scope of this EA:

material control and accountability
criticality safety controls
equipment failures

plant building stability

seismic risk analysis (likelihood)
accidents (in part)

safety culture
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e terrorism
e license violations
¢ NRC enforcement actions

The potential environmental impacts from postulated accidents are addressed in Chapter 4. To
the extent that postulated accidents raise safety issues, such issues would be addressed in the
SER.

Through an NRC Confirmatory Order, Honeywell was subject to an assessment of its safety
culture as conducted by an independent organization (NRC 2015a). In 2015, the NRC issued a
report on the safety culture at the MTW (NRC 2015b). In response to this assessment and in
compliance with the Confirmatory Order, Honeywell made changes to strengthen the safety
culture at the site; these actions are subject to continued NRC oversight. Safety culture at the
MTW is evaluated as part of the NRC staff’s safety review and documented in the SER.

Concerning terrorism, it is the NRC’s position that NEPA does not require analysis of the
potential environmental impacts associated with acts of terrorism. While the NRC recognizes
that the United States Court of Appeals for the Ninth Circuit ruled to the contrary, the NRC has
determined not to analyze the potential environmental impacts of terrorism when the proposed
action is located outside the jurisdiction of that court (see Commission Memorandum and
Orders CLI-07-08, CLI-07-09, and CLI-07-10, ADAMS Accession Nos. ML070570511,
ML070570526, ML0O70570736, all dated February 26, 2007) (NRC 2007a, 2007b, 2007c).
Because the geographic location of the MTW site is not within that court’s jurisdiction, this EA
does not address the environmental impacts of terrorist acts.

The remaining topics listed above concern aspects of facility design and operation; as such, the

NRC staff addresses them in its safety review, as documented in the SER, and addresses only
their environmental effects in this EA.
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2 PROPOSED ACTION

This chapter describes the site and ongoing activities at the MTW that comprise the proposed
action. As discussed previously, Honeywell requests renewal of its NRC license for a period of
40 years. Sections 1.3.1 and 1.3.2 discuss two alternatives to the proposed action, the reduced
duration alternative and the no-action alternative, respectively. Unless otherwise referenced,
the primary source of information is the ER submitted as part of the license application
(ENERCON 2017).

2.1 General Site Location

The MTW is situated on about 405 hectares (1,000 acres) of mostly forested land. As stated in
Chapter 1 of this EA, the MTW is bordered on the north by U.S. Highway 45 (with a small
portion of the site extending beyond Highway 45), on the south by the Ohio River, on the west
by a coal blending plant, and on the east by privately developed land (Figure 1-1 in Chapter 1 of
this EA). The restricted area, shown in Figure 2-1, is a 24-hectare (59-acre) area that is
secured by two security fences. U.S. Highway 45 provides access to the site. A railroad
parallels the highway with a rail spur entering the MTW site. The Metropolis Municipal Airport is
about 1.6 kilometers (1 mile) north-northeast of the MTW site.

The MTW is located at 2768 North U.S. 45 Road, approximately 400 meters (1,300 feet) from
the northeast corner of the outer fence to the city limits of Metropolis, IL (Honeywell 2018a,
Response to Request for Additional Information (RAI) PA-6). Farther east of Metropolis is
Brookport, IL, which is about 12.1 kilometers (7.5 miles) from the MTW site. Joppa, IL, is
located downstream on the Ohio River, about 8.9 kilometers (5.5 miles) west of the MTW site.
Paducah, KY, is about 17.7 kilometers (11 miles) southeast of the MTW site, upstream and
across the Ohio River. Kevil, KY, is about 14.5 kilometers (9 miles) southwest of the MTW site.

The nearest residence is 538 meters (1,765 feet) north-northeast from the center of the MTW
site. The nearest lodging is 3.6 kilometers (2.3 miles) southeast of the MTW. The nearest
school is 3 kilometers (1.9 miles) southeast of the MTW site.

Section 2.2 and 2.3 describe the MTW and the processes it supports.

2.2 Facilities and Other Site Features

The restricted area within which access to the site is controlled is located between

U.S. Highway 45 and the Ohio River (Figure 2-1). All process, support, storage, and treatment
buildings and facilities are located within the restricted area. The primary process buildings in
the restricted area include the feed materials building (FMB) and associated pads, wet
process/sodium removal building, potassium hydroxide muds building, and sampling plant.

Support facilities include the ore storage building, ore sampling building, bed material filter fines
building, pond muds filter calciner building, cylinder wash building, drum dumping building
where yellowcake was removed from the drums, gaseous fluoride plant building, south gaseous
fluoride plant, liquid nitrogen facility, calcium fluoride building, liquid hydrogen system,
powerhouse, drum shredder building, and drum crusher.

Storage and treatment facilities include five ore storage pads, the RCRA hazardous waste

storage buildings, uranium hexafluoride cylinder storage area, long-term cylinder storage area,
environmental protection facility (EPF), sanitary wastewater treatment facility, and uranium
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settling Ponds 3 and 4. The surface impoundment calcium fluoride Ponds B, C, D, and E are all
inactive and undergoing closure activities that are scheduled to be completed in 2020.

:- " 771 Restricted Area “%%r

[ ( Former Landfill (Inactive) ’ - e ot
0 1,500 3,000

I:] Property Boundary

Figure 2-1 Facility Site Features at the MTW Site (Honeywell 2018a)

Section 2.3 describes these facilities.

Honeywell has upgraded and modified the process facilities and site infrastructure since the
NRC issued the most recent license renewal EA in 2006. The upgrades and modifications are

listed below.
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e The existing EPF was expanded in 2006, when construction of the surface treatment
facility (STF) was completed. This expansion increased the capacity of the existing EPF
and added an additional clarifier and sand filter. The STF is considered part of the EPF.

e Outdated oil-cooled rectifiers in the fluoride production facility were replaced with new
water-cooled units.

¢ A new cooling tower was installed to cool the waste heat from the new rectifiers before
discharging to the Ohio River.

¢ A new sewage treatment facility was put into operation in 2015.

e Seismic/tornado protection upgrades were completed in 2013. These upgrades
strengthened the FMB structure, piping supports, and vessel restraints to prevent
possible releases of uranium hexafluoride and hydrogen fluoride; increase the protection
of the liquid uranium hexafluoride inventory through implementation of seismic actuated
shutoff valves and tornado missile shielding; and provide additional measures to confine
the distillation area to reduce the release rate of any uranium hexafluoride and hydrogen
fluoride releases (NRC 2013b, 2014a).

e The production of hydrogen gas from catalytic cracking of aqueous ammonia was
terminated and replaced with vendor-supplied liquid hydrogen, thus eliminating a
nonradiological air emission source.

The NRC evaluated the effects of these upgrades and modifications in assessing the impacts
identified in Chapter 4 of this EA. Major upgrades or mitigation systems are not anticipated
during the proposed license renewal term (Honeywell 2018a, Response to RAI PA-3).

An inactive landfill (shown in Figure 2-1) and a site near the landfill called the “Old Creosoter
Area,” formerly a wood treatment facility predating the establishment of the MTW, are also
located on the MTW site (IEPA 2015b). These areas are in the northeast portion of the property
and are approximately 4.5 hectares (11 acres) in area. Honeywell reports that the landfill
received waste in the form of empty drums between 1959 and 1998 and disposal occurred as
needed. Honeywell is currently working with the lllinois Environmental Protection Agency
(IEPA) to certify closure of the landfill (Honeywell 2018a, Response to RAI LU-1).

2.3 Processes and Operations

Figure 2-2 provides a schematic of the production process, followed by information describing
the production process at MTW.
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Figure 2-2 Schematic of the Uranium Oxide to Uranium Hexafluoride Conversion
Process (Source: ENERCON 2017)
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2.3.1 Uranium Oxide Ore Storage, Sampling, and Preparation

Uranium oxide ore concentrates, often referred to as yellowcake, are shipped to MTW via truck
in 208-liter (55-gallon) drums and stored on asphalt pads. About 650 uranium oxide ore
shipments are received each year and approximately 30,000 metric tons (33,000 tons) of ore
are currently stored on site. The MTW's license (SUB-526, Sections 6A, 7A, and 8A) limits the
amount of natural uranium to 68,000 metric tons (74,800 tons). Each drum is transported to the
sampling plant where it is weighed, and a representative sample is collected to determine the
general composition of the ore and to characterize impurities in the ore sampling building. After
sampling, the drum lid is replaced and the drum is moved to a storage area until needed as
process feed.

Feed containing high levels of sodium or potassium is leached with sulfuric acid. Uranium feed
is removed from the rinse solution by filtration and transferred to the ore preparation system.
The filtered rinse solution is pumped to uranium settling Ponds 3 and 4 and some particulates
are released to the atmosphere. Ore with an acceptable purity level is calcined, crushed, and
sized to produce uniform solid particles, which are processed in fluidized bed reactors.
Ventilation air from the feed preparation building is filtered before release to the atmosphere at
an efficiency greater than 95 percent (Honeywell 2018a, Response to RAI PA-10A). Solid
waste filter bags are produced in this operation. The contaminated liquid stream produced in
drum washing is routed to uranium settling Ponds 3 and 4.

2.3.2 Reduction (Triuranium Octaoxide to Uranium Oxide)

The initial step in the conversion process is reduction of solid triuranium octaoxide to solid
uranium oxide, which is accomplished by contacting feed triuranium octaoxide with hydrogen
gas in a fluidized bed reactor at 565 degrees Celsius (°C) (1,050 degrees Fahrenheit (°F)) in the
FMB. A liquid hydrogen system maintained by a vendor is used as a source of hydrogen, with
the tank located to the west of the FMB, next to the STF. The liquid hydrogen system is located
within a gated enclosure south of the maintenance building and consists of a 68,100-liter
(18,000-gallon) cryogenic storage tank and vaporizers. A nitrogen/hydrogen mixing station,
located outside the liquid hydrogen system fence, provides fluidizing and reactive gas mixtures
to the reactor. Four hydrogen gas analyzers are placed in and around the fenced area to
monitor for leaks. If two or more detectors sense a leak exceeding action levels, the hydrogen
supply automatically shuts down. Reduction off-gases consist of hydrogen sulfide, hydrogen,
nitrogen, and metallic sulfides. These are processed through a gas-fired incinerator to burn off
the excess hydrogen and convert hydrogen sulfide and other sulfides. The off-gas is run
through a sintered metal filter bowl to remove the particulates from the stream. The stream is
processed through a gas-fired incinerator to produce carbon dioxide, which then exits the
incinerator stack (Honeywell 2018a, Response to RAI PA-10B).

2.3.3 Hydrofluorination (Uranium Oxide to Uranium Tetrafluoride)

In the FMB, solid uranium oxide is converted to solid uranium tetrafluoride by contacting the
uranium oxide with gaseous hydrogen fluoride in two series-arranged fluidized bed reactors.
The hot (455°C (851°F)) reactor off-gas is filtered and scrubbed with water, then scrubbed with
potassium hydroxide solution before release to the atmosphere. The spent scrubber liquid is
processed through the EPF for neutralization and recovery of fluorine as calcium fluoride. The
uranium tetrafluoride solids filtered from the off-gas are combined with the uranium tetrafluoride
product stream for transfer to fluorination reactors.
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2.3.4 Fluorination (Uranium Tetrafluoride to Uranium Hexafluoride)

The final chemical reaction in the conversion process is fluorination of solid uranium
tetrafluoride in the FMB using fluorine gas to generate gaseous and then liquid uranium
hexafluoride. The gaseous fluorineis produced by decomposition of hydrogen fluoride in
electrolytic cells located in a building near the FMB. The fluorination reaction is accomplished at
a temperature of 480°C (900°F) in a fluidized bed containing calcium fluoride bed material. The
bed material, which gradually becomes too fine and contaminated with uranium, is continuously
removed along with residual uranium deposits from the process, while fresh bed material is
continuously added. Contaminated bed material may either be processed on site, as described
in Section 2.3.6 below, or shipped off site for uranium recovery. The reactor effluent gas stream
containing the uranium hexafluoride product is passed through two filters in series and three
cold traps in series. The uranium hexafluoride is condensed in the cold traps to create liquefied
crude uranium hexafluoride that is transferred to the distillation area.

Gases exiting the cold traps are scrubbed with potassium hydroxide solution in series-arranged
spray and packed towers. Potassium fluoride mud is removed from the scrubber solution,
washed, and recycled to the uranium recovery system. The spent scrubber solution is
transferred to the EPF for neutralization, recovery of potassium hydroxide, and recovery of
fluorine as calcium fluoride. Filtered and scrubbed off-gases (primarily hydrogen fluoride) are
released to the atmosphere.

2.3.5 Distillation and Product Packaging

In the FMB, impurities are removed from the liquefied crude uranium hexafluoride in two
series-arranged distillation columns. Crude uranium hexafluoride is fed to the first column and
impurities with high vapor pressure are removed as the overheads from this column. The
bottoms from the first column are fed to the second column, where impurities with low vapor
pressure are removed, as the bottoms and the purified uranium hexafluoride product that meets
or exceeds ASTM C787, “Standard Specification for Uranium Hexafluoride for Enrichment,”
purity requirements are collected in the overheads. Each column is fitted with temperature and
pressure indicators, a relief valve, and a rupture disk to prevent accidental release of uranium
hexafluoride. Gaseous effluents from the distillation process are fed back to the fluorination
system and treated with the fluorination off-gas. The purified product uranium hexafluoride
vapor is condensed and transferred as liquid to cylinders for shipment. Flow meters are used to
measure the amount of uranium hexafluoride transferred to the cylinders, and the uranium
hexafluoride entering the cylinders is continuously sampled. On occasion, filled cylinders are
heated in a steam chest for vaporization and sampling. The filled cylinders are moved to
cooling and storage areas.

2.3.6 Uranium Recovery

Fluorinator filter fines and bed material, solids from settling Ponds 3 and 4, and process liquids
may be routed and processed for uranium recovery. The uranium recovery system is a series
of mixing, settling, and separation tanks in which uranium is precipitated as a sodium uranyl
carbonate salt through contact with sodium carbonate and sodium hydroxide. The settled or
filtered uranium solids are dried and recycled to ore preparation. The spent liquid is transferred
to the EPF, just north of the FMB, for neutralization and fluoride recovery.
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2.3.7 Industrial Chemical Storage

The primary industrial chemicals used in the conversion process, sulfuric acid, aqueous
ammonia, potassium hydroxide, sodium hydroxide, liquid hydrogen, potassium bifluoride, and
hydrogen fluoride, are stored on site. Table 2-1 summarizes the tank storage capacities and
quantity of chemicals stored. Sulfuric acid, potassium hydroxide, and sodium hydroxide are
stored as liquids in horizontal tanks just south of the ore storage building; centrifugal pumps
transfer these chemicals to the process, as needed. Honeywell had previously stored ammonia
as a liq