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1.0 INTRODUCTION

This National Environmental Policy Act (NEPA) Source Document characterizes the Proposed
Action and some alternatives under consideration for the disposition of surplus plutonium at the
U.S. Department of Energy (DOE) Savannah River Site (SRS), Aiken, South Carolina. This
document is intended for use by DOE and its contractor in preparing the Surplus Plutonium
Disposition Supplemental Environmental Impact Statement (hereinafter referred to as the SPD
Supplemental EIS) (DOE/EIS-0283-S2)! and is meant to be reflective of the Pit Disassembly
and Conversion Facility (PDCF) design as well as two Pit Disassembly and Conversion (PDC)
Project conceptual designs.

As explained in more detail in Chapter 2.0, the scope of this source document is limited to the
characterization of the following designs: 1) PDCF (Reference 4.1) and 2) PDC Project as
characterized by processing of pit and non-pit plutonium (Reference 4.2). The term non-pit
plutonium processing is used in this document to describe material referred to as Alternate
Feedstock (AFS)-2. The environmental impacts of processing AFS-2 material is evaluated in
this document. Other related projects that are not part of the PDC mission are:

e Container Surveillance and Storage Capability (CSSC) Project (Reference 4.3)
e K-Area Interim Surveillance (KIS) Project (Reference 4.3)

e Plutonium Preparation Project (PuP) materials are identified by the 5 Metric Ton (MT)
Study [Reference 4.4]) are not currently part of the PDC scope. These materials are not
included in the assessment of impacts in this document.

This document does not analyze new alternatives identified by DOE in amended Notice of Intent
(NOI) and published in the Federal Register, January 12, 2012 (Reference 4.5). The
environmental impacts of the new alternatives at K-Area as published in the amended NOI are
bounded by the K-Area environmental impacts described in this document.

Chapter 3.0 of this document provides impact modeling results and analyses for facility
accidents and routine radiological emissions. Potential facility accidents were developed and
exposures to offsite individuals were calculated. Each process was evaluated, and the
radiological impacts to the public are presented.

Chapter 4.0 of this document lists references cited in this NEPA Source Document. This
document utilized a number of key project source documents, as well as design information and
project knowledge available as of January 2012. Because of the dynamic state of project
design, the project characterization information provided in this NEPA Source Document may
differ from the information contained in the references. For purposes of the SPD Supplemental
EIS, it is recommended that this NEPA Source Document (not the original documents listed in
Chapter 4.0) be cited as the reference.

1 The sPD Supplemental EIS is expected to be published in 2013.
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2.0 PROPOSED ACTION AND ALTERNATIVES

2.1 Introduction

As described in the NOI published in the Federal Register on July 19, 2010 (Reference 4.6),
DOE proposes to analyze the alternative to install the capability in K—Area at SRS to, among
other things, disassemble nuclear weapons pits (a weapons component) and convert the
plutonium metal to an oxide form for fabrication into mixed uranium-plutonium oxide (MOX)
reactor fuel in the Mixed Oxide Fuel Fabrication Facility (MFFF). Under this alternative, DOE
would not build the Pit Disassembly and Conversion Facility (PDCF), which DOE previously
decided to construct. The K-Area project also would provide capabilities needed to prepare
non-pit plutonium for other disposition alternatives evaluated in the SPD Supplemental EIS and
to support the ongoing plutonium storage mission in K-Area. DOE also proposes to evaluate an
alternative to dispose of some surplus non-pit plutonium as transuranic (TRU) waste at the
Waste Isolation Pilot Plant (WIPP) in New Mexico, provided the plutonium would meet the
criteria for such disposal.

As described in the NOI, the actions pertaining to F-Area or K-Area which DOE proposes to
evaluate in the SPD Supplemental EIS are summarized below. These actions and the
subsequent information provided throughout this document have received varying levels of
design maturity of which the information provided is based.

e PDCF—Under the No Action Alternative and specific to F-Area, DOE would
construct and operate a stand-alone PDCF in F-Area at SRS to convert 27.5 MT of
plutonium pits and other clean plutonium metal to an oxide form suitable for feed to
the MFFF, as described in the 1999 Surplus Plutonium Disposition Final
Environmental Impact Statement (hereinafter referred to as the SPD EIS)
(Reference 4.7) and consistent with DOE’s decision announced in the 2000 Record
of Decision (ROD) for that EIS (Reference 4.1). The assumed processing rate for
PDCF is 3.5 MT per year and the design includes a sand filter.

o Non-Pit Processing—DOE would operate the processing equipment required to
prepare the non-pit plutonium (AFS-2) materials for disposition as MOX fuel provided
it meets MFFF specifications. The SPD Supplemental EIS will evaluate other
disposition options if MFFF specifications are not met. The processing of AFS-2
material is assumed to occur in the existing 105-K building.

e Pit Processing—DOE would install and operate the equipment in K-Area at SRS
necessary to perform the functions of the PDCF. An additional 7.1 MT of excess
plutonium pits and other clean plutonium metal would be added to the pit processing
inventory. The assumed processing rate for PDCF is 3.5 MT per year.

In May 2011, DOE decided to perform an alternatives analysis for executing the pit disassembly
and conversion mission to identify cost savings while still meeting mission needs. Six
alternatives were identified for evaluation by DOE.

This NEPA Source Document characterizes the construction and operation of the PDCF
(Section 2.2), Non-Pit Plutonium (Section 2.3), and PDC Project (Section 2.4). Chapter 3.0
characterizes the impacts of those activities and of the associated facility accidents.
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2.2 Pit Disassembly and Conversion Facility (PDCF)

DOE would construct and operate a stand-alone PDCF facility in F—Area at SRS to convert
plutonium pits and other clean plutonium metal to an oxide form suitable for feed to the MFFF,
as described in the SPD EIS (Reference 4.7) and consistent with DOE’s decision announced in
the 2000 ROD for that EIS (Reference 4.1). The facility site plan is shown on Figure 2.2-1.

PRESSURIZED GASES
K STORAGE AREA 7

MECHANICAL SUFPORT
& EDUIPMENT BUILDING

PIDAS BUILDING

PIDAS BOUNDARY
FENCING

;
j Lsmu FILTER
STRUCTURE

OVERALL FACILITIES
SITE - PLAN

Source: Reference 4.8, Chapter 2.0.
Figure 2.2-1: Overall PDCF Facilities Site Plan
The primary mission of the PDCF would be to:
e Receive surplus weapons plutonium in the form of pits and other clean plutonium
metals
e Convert the plutonium metal to plutonium oxide

¢ Remove residual classified attributes from (i.e., sanitize) the converted plutonium
oxide

e Declassify non-plutonium materials and remove plutonium contamination from highly
enriched uranium (HEU)
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Once the plutonium oxide is sanitized, it would be made available for MOX fuel, which would be
used in one or both of the Tennessee Valley Authority’s existing commercial nuclear power
reactors.

2.2.1 Construction

The PDCF would be built in F-Area on 50 acres of land that has not been previously built upon
but which was cleared of forest in the past and is now semi-disturbed grassland
(Reference 4.9). Land area requirements for PDCF construction are estimated to be
approximately two acres. Land area requirements for construction are generally associated with
laydown area (including spoils, topsoils, etc) and haul routes that would be converted to new
access roads after construction. Construction forces would utilize existing laydown areas for a
majority of their work but would also designate a laydown area within the site to improve work
efficiency.

2.2.1.1 Construction Activities

Construction activities for PDCF facilities would be as follows (Reference 4.10):

1. Mobilization and site preparation: The establishment of both local and remote field
office complexes, receiving and laydown areas, heavy equipment staging and
maintenance areas, shops, general parking areas, site access turnoffs and
roadways, fencing, temporary electrical services, and any other support
infrastructure activities necessary to initiate and sustain the start of construction.

2. Earthwork:  The excavation from designated borrow areas, transport, and
subsequent placement and compaction of common fill on the PDCF site footprint in
order to achieve design grade configuration. Earthwork would also include the
(over)excavation of the common Plutonium (Pu) Processing Building and Mechanical
and Support Equipment Building (M&SEB) excavation footprint and the
Pu Processing Building exhaust tunnel footprint. It also would include the placement
and compaction of all required common and structural fill as specified for the noted
excavated areas.

3. Shoring: The procurement and installation of all shoring systems to be located
between the Waste Solidification Building (WSB) battery limits and the PDCF.

4. Site preservation: The construction or installation of erosion control measures and
the placement as necessary of emulsified asphalt or concrete mud-mats in order to
maintain the integrity of excavated slopes and grades.

Defined permanent plant installation and concrete placement activities (Critical Decision
[CD-3B]) would include the following:
1. Placement of concrete mud-mats as required.

2. Placement of the Pu Processing Building Firewater Containment Basin (FWCB)
Pump Pit base slab, walls, and columns.

Installation of any captured tanks or equipment.
Placement of the Pu Processing Building FWCB base slab and columns.

Installation and placement of the electrical ductbank.
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6. Placement of the Pu Processing Building vertical south ventilation shaft; the lower
portion upward through the interface with the horizontal exhaust tunnel to the Sand
Filter.

Placement of the access stairwell to the south end of the FWCB.

Placement of the Pu Processing Building exhaust tunnel southward.

Fabrication and installation of structural security features within the exhaust tunnel.
10. Installation of electrical ground grids and ground rods as required.
11. Install underground utilities.

12. Procurement of reinforcing steel, associated support or embedment steel, formwork,
security features, and tanks as necessary for the initial concrete placement scopes.
Procurement of commodities and equipment for other systems or subsystems whose
installation may be necessary to support the defined concrete placements of CD-3 or
whose delivery lead time could impinge on the schedule critical path.

13. Procurement of the balance of equipment and services as necessary. Procurement
of Unclassified and Classified Data Acquisition & Control System hardware and
software licenses. Procurement of Unclassified and Classified Business & Logistics
Systems hardware and software licenses. Procurement of Development and
Simulation hardware and software licenses. Procurement of the balance of
computing systems hardware and software licenses within the Systems Integrators
scope.

The project would then pursue authorization to initiate all construction and procurement
activities (CD-3) as defined in the approved Project baseline schedule and cost estimate.

2.2.1.2 Construction Management

2.2.1.2.1 Anticipated Resource Requirements

The anticipated resources that would be required for PDCF construction are shown in
Table 2.2-1.

2.2.1.2.2 Anticipated Employment Requirements

Table 2.2-2 lists the anticipated employment requirements for PDCF construction. The
employment numbers are approximate and include construction laborers, construction
management (including superintendents and field engineers), and the engineering design team
that would be located onsite. The PDCF estimate was based on one shift per day working
10-hour (hr) days, five days per week as the standard work week.

2.2.1.2.3 Construction Waste Estimates

Table 2.2-3 shows waste types expected to be generated during PDCF construction, estimated
volumes of those wastes, and the proposed disposition for each type of waste.
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Table 2.2-1: PDCF Construction Resource Quantities®

Pu Processing

nine year construction period)

Item S PDCF Total
Building
Cement (tons) 19,000 28,000,
Reinforcing Steel (tons) 15,000 21,000
Conduit (linear feet) 213,000 519,000
Cable Tray (linear feet) 11,000 17,000
Power/Control Cable (linear feet) 2,241,000 2,917,000
Piping (linear feet) 55,000 98,000
Facilities (square feet) 126,000 280,000
Ductwork (pounds) 295,000 359,000
Formwork (square feet) 766,000 1,273,000
Sand, Conc. Aggregate (cubic yards) 21,522 30,750
Sand, Asphalt (cubic yards) 2,565 6,248
Sand, Pipe Bedding (cubic yards) 0 11,148
Sand, Filter Media (cubic yards) 0 13,900
Total Sand (cubic yards) 21,522 62,046
Gravel, Conc. Aggregate (cubic yards) 12,913 18,450
Gravel, Asphalt (cubic yards) 1,539 3,748
Gravel, Crushed Stone (cubic yards) 0 23,160
Total Gravel (cubic yards) 14,452 45,358
Rock/Riprap (cubic yards) 0 7,687
Recycled Rubble (Concrete) (cubic yards) 0 24,250
Soil — Fill material (cubic yards) 128,000"
Average Annual Water Usage (liters) - 9,990,000
Annual Diesel Fuel Usage (gallons) - 266,000°
Electricity (Megawatt hours) (Total use for - 106,800°

Sources:

a. Reference 4.11, Reference 4.12 unless otherwise indicated.

b. Reference 4.13.

c. Reference 4.14. Peak year diesel usage is estimated at 391,000 gallons and total diesel

fuel usage equals 2,400,000 gallons.
d. Reference 4.15.
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Table 2.2-2:  Approximate Site Employment for PDCF Construction
vear Construction Craft | Construction Design Team Total
Workers Management
1 150 45 150 345
2 183 55 200 438
3 227 68 200 495
4 310 93 250 653
5 363 109 250 722
6 400 120 200 720
7 377 113 200 690
8 347 104 200 651
9 283 85 150 518
10 217 65 100 382
11 0 0 50 50
Source: Reference 4.16.
Note: Employment numbers estimated based on PDC data, with Construction
Management estimated to be 30 percent of Construction.
Table 2.2-3: Estimated Average Waste Generation for PDCF Construction
Waste Type Estimated Volume Proposed Disposition
Liquid and Solid 176 ft*/year Hazardous Waste Storage
Hazardous Facility
Solid 4,200 ft’lyear Three Rivers Regional
Nonhazardous Landfill
Liquid 400,000 gallons (gal)/year | Central Sanitary Waste
Nonhazardous Treatment Facility or taken
offsite in portable toilets
Source: Reference 4.17.
Note: ft’lyear = cubic feet per year.

2.2.1.2.4 Construction Emission Estimates

Estimates for emissions from construction used the same methodology for each of the three
major sections of this chapter: “Pit Disassembly and Conversion Facility (PDCF)” (Section 2.2),
“Non-Pit Plutonium” (Section 2.3), and “PDC Project” (Section 2.4) (Reference 4.14). This
section describes that methodology.

Emissions from construction activities were estimated for three emission sources:
(1) construction equipment exhaust, (2) motor vehicle use, and (3) fugitive dust emissions from
construction activities and motor vehicle travel. Construction equipment and motor vehicle
exhaust includes emissions of carbon monoxide (CO), nitrogen oxides (NO,), volatile organic
compounds (VOCs), sulfur dioxide (SO,), particulate matter (PM), and greenhouse gases
(carbon dioxide and methane). Fugitive dust emissions include PM emissions generated during
earthmoving and handling activities and entrained dust from vehicle travel on paved and
unpaved roads. PM emissions are reported as PM with an aerodynamic diameter of 10 microns
or less (PMyo) and with an aerodynamic diameter of 2.5 microns or less (PM,5s).
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Overall, project construction would include several different emission-generating activities, such
as site clearing, excavation, trenching, and concrete work. Emissions from each activity are
impacted by the size and duration of the activity. The magnitude of the emissions for each
activity is also influenced by the types and number of equipment, the number of construction
workers, and the length and frequency of material delivery and removal trips. In order to
estimate emissions associated with these construction activities, the following factors were
considered:

e The estimated number of each type of construction equipment anticipated to be used
for each construction activity

o The estimated number of hours each piece of construction equipment would be used
during each day of construction

e The estimated number of days each piece of construction equipment would be used
during each month

e The estimated number of construction workers associated with each construction
activity during each month

e The estimated number of material delivery trips anticipated for each month of
construction

These construction activity estimates were used with emission factors for each activity to
estimate emissions. The emission factors were taken from the U.S. Environmental Protection
Agency’'s (EPA’s) Compilation of Air Pollutant Emission Factors (AP-42) (Reference 4.18) and
the California Air Resources Board's (CARB’s) URBan EMISsions (URBEMIS) 2007 model
(Reference 4.19), which estimates air pollution emissions from a wide variety of land use
projects and includes CARB’'s EMFAC2007 model and OFFROAD 2007 model.

Construction Equipment Emissions - Emissions from construction equipment exhaust were
estimated using equipment-specific emission factors in units of pounds per hour (Ibs/hr). The
CARB OFFROAD 2007 emissions model provides emission factors for over 200 different
construction equipment based on the type and size of the equipment. The annual emissions for
each type of construction equipment were estimated for each year of construction by summing
the emissions for each piece of equipment used during that year. Emissions from each piece of
construction equipment were estimated from the following equation:

Emissions (lbs/day) =EF X NxH xD x M

Where, EF = emission factor (Ibs/hr)

N = number of equipment
= hours per day of operation

H
D =days per month of operation
M

= months per year of operation




NEPA Source Document for the PDC Project Document No. SRB-25.02-12-0001
Revision 1

NN~ Page 16 of 123

Socurity Adminiatrati

Once the emissions for each piece of equipment were estimated, the total annual emissions
were calculated by summing all equipment emissions assumed to occur during that specific
year of construction.

Motor Vehicle Emissions - Emissions from increased motor vehicle use associated with the
construction project were estimated using emission factors in pounds per mile (Ibs/mile) for
passenger vehicles (less than 8,500 Ibs) and delivery trucks (greater than 8,500 Ibs). The
emission factors used are conservative values that represent a mix of 45 years of vehicle
models (e.g., 1970 to 2014) and account for the emissions from start, running, and idling
exhaust. In addition, the VOC emission factors include diurnal, hot soak, running, and resting
emissions, and the PM;, and PM, s emission factors include tire and brake wear. Emissions
from construction worker commuting, delivery trucks, and onsite car and truck traffic were
estimated using the following equation:

Emissions (Ibs/day) = EF X N X TL x V
Where, EF = emission factor (Ib/mile)
N = number of trips per day per vehicle
TL = trip length per vehicle (miles/day)
V = number of vehicles per year
After the emissions for each vehicle type were estimated, the annual emissions were calculated
by summing the emissions for all vehicle types for each year of construction. In addition to
emissions generated from the motor vehicles, on-road fugitive dust emissions were estimated
from resuspension of road dust from the increased motor vehicle use. The PMjy and PM,s
emissions were estimated using the equation above for motor vehicle emissions; however, the
PM3, and PM, 5 emission factors were calculated based on the following equation:
EF = [k(sL/2)>% x (W/3)*** x (S/30)°*°] (1-P/4N)
Where, EF = annual emission factor (Ibs/vehicle mile traveled)

k = particle size multiplier (0.015 for PMq and 0.0037 for PM,5)

sL = road surface silt loading (0.06 grams per square meter, AP-42
Table 13.2.1-2 default for 5,000 to 10,000 average daily traffic roadway)

W = average weight of vehicle fleet (2.2 tons)
S = average speed of vehicle fleet (55 miles per hour)

P = number of days with at least 0.01 inch of precipitation (110 for SRS based
on AP-42 Figure 13.2.1-2)

N = number of days in averaging period (365 for annual)
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Construction Fugitive Emissions - The fugitive dust emissions generated from earthworks
activities were estimated based on a tiered methodology utilized in the CARB URBEMIS 2007
model (Reference 4.19). This tiered methodology advancing from Level 1 to Level 4 requires
that detailed information be known about a project, as follows:

e For Level 1, fugitive dust emissions are based on an average emission factor for
construction activities and the estimated daily acreage graded per day.
o For Level 2, the amount of offsite and onsite cut/fill per day must be known.

e For Level 3, the amount of scraper hours per day and the number of offsite haulage
hours per day must be known.

e For Level 4, the amount of onsite and offsite haulage (ton miles/day) must be known.

Because detailed design information was not readily available for the construction activity
values necessary to estimate emissions using Levels 2 through 4, the Level 1 methodology was
employed to calculate the fugitive dust emissions for each year of construction using the
following equation:

PMy, emissions (MT/year) = EF x AD / D x 0.907 MT/ton
Where, EF = 0.22 tons PM;c/acre-month
AD = Area Disturbed (acres)
D = Duration (months/year)
Because a PM, s specific emission factor is not available for construction activities on a ton/acre-
month basis, the PM,s emissions were conservatively assumed to be equal to the PMyg

emissions.

Total Annual Construction Emissions - The total emissions for each year of construction
activities were estimated by summing the annual emissions for each of the three emission
source types.

2.2.1.2.5 Anticipated Equipment Requirements

A list of equipment that would be used during PDCF construction is shown in Table 2.2-4. Only
equipment that would potentially contribute to air pollutant estimates or could generate noise is
listed. Table 2.2-4 also shows estimated equipment size (i.e., horsepower), use rates, and
construction months per year.

2.2.1.2.6 Estimated Emissions of Criteria Air Pollutants

Estimated amounts of criteria air pollutants that could be emitted during PDCF construction are
shown in Table 2.2-5. These estimates are based on expected types and numbers of
construction equipment, construction duration, and estimated full-time equivalent (FTE)
positions during construction.
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Table 2.2-4: PDCF Construction Equipment
. MaxHP Equipment Use Rates Construction Months per year
Equipment No. | Hours/ | Days/ | Year | Year | Year | Year | Year | Year | Year | Year | Year | Year | Year | Year

Equip. day month 1 2 3 4 5 6 7 8 9 10 11 12
Pickups
Pickup, 2WD 0.5T Crew PUs 175 25 1 15 - 0 4 8 12 12 12 12 12 3 - -
Pickup, 4WD 1T Crew PUs 250 50 1 10 - 6 8 12 12 12 7 6 4 2 - -
Trucks-Support
Flatbed, 6000lb GVW 120 8 2 10 -- 2 3 4 6 12 10 4 3 1 -- --
Flatbed, 25,000lb GVW 175 15 2 10 -- 2 3 4 8 12 10 6 4 2 -- --
Truck Tractor, 50,000Ibs 750 4 2 10 - 2 4 6 8 10 4 2 2 1 - -
40 Passenger Bus 250 10 2 20 - 4 6 8 12 12 12 12 8 4 -- -
Water Truck 175 3 4 15 - 12 12 12 12 12 12 12 6 0 -- -
Mech. Truck w/boom 250 2 6 10 - 12 12 12 12 12 12 12 6 0 - -
End Dump Truck 30ton 175 4 4 20 - 8 12 12 12 12 12 12 4 0 - -
End Dump Truck 13cy 25 4 4 20 - 12 12 12 12 12 12 12 4 0 -- -
Earthmoving Equipment
Scraper 120 6 8 15 -- 8 0 0 0 0 0 6 6 0 -- --
Tractor, CAT D5R 50 1 8 20 - 12 12 12 12 12 12 12 12 3 -- -
Tractor, CAT D8R-Dozer 120 2 8 15 - 8 2 0 0 0 0 6 6 0 - -
Tractor, CAT D9R-Dozer 175 1 8 15 - 12 2 0 0 0 0 6 6 0 -- -
Compactor 15 2 8 15 -- 8 0 0 0 0 0 6 6 0 -- --
Grader, CAT 12H 120 2 8 20 - 6 6 6 10 12 1 0 0 0 - -
Grader, CAT 14H 175 2 8 15 -- 8 6 6 6 6 6 6 0 0 -- -
Structural Equipment
Trencher, Ditch Witch 50 2 8 15 - 4 12 12 12 12 12 12 12 3 - -
Hyd Excavator, CAT365C 50 2 8 15 - 8 0 0 0 0 0 0 0 0 - -
Hyd Excavator, CAT325C 120 2 8 15 - 6 12 12 12 8 6 6 6 1 - -
Hyd Excavator, CAT345C 175 2 8 15 - 6 12 12 12 8 6 6 6 1 - -
Loader, CAT 950 120 4 8 15 - 6 12 12 12 8 6 6 6 1 - -
Loader, CAT 966 175 1 8 15 - 12 6 0 0 0 0 0 0 0 - -
Skid Loader 50 5 8 15 - 9 12 12 12 12 12 12 12 3 - -
Roller Dynapac 50 4 8 10 - 6 12 12 12 8 6 6 6 1 -- -
Roller, Vibrating 120 4 8 10 - 6 12 12 12 8 6 6 6 1 - -
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Table 2.2-4: PDCF Construction Equipment (continued)
' MaxHP Equipment Use Rates Construction Months per year
Equipment No. | Hours/ | Days/ | Year | Year | Year | Year | Year | Year | Year | Year | Year | Year | Year | Year

Equip. day month 1 2 3 4 5 6 7 8 9 10 11 12
Cranes
Crane, Man 150ton 750 1 2 10 - 12 12 12 12 12 12 3 0 0 - -
Crane, MAN 250ton NA 2 2 5 -- 6 12 12 12 6 2 0 0 0 -- --
Crane, RT-300 13.5T 50 3 4 20 -- 6 8 8 10 12 8 6 4 1 -- --
Crane 30ton 50 3 4 20 -- 2 4 4 8 10 4 2 1 1 -- --
Crane 50ton 120 3 4 15 -- 4 4 4 8 10 4 3 1 0 -- -
Crane 60ton 175 3 2 10 -- 3 4 4 8 10 4 3 3 1 -- --
Crane 75ton 250 3 2 10 -- 6 8 8 10 10 4 3 2 0 -- --
Crane 120ton 500 3 2 5 - 2 4 4 8 10 4 1 0 0 -- --
Lifts
Scissor Lift, 30 25 16 6 20 -- 0 0 3 8 10 9 8 5 3 -- --
Manlift, Grove T60 50 4 6 20 -- 3 6 8 12 12 12 12 6 1 -- --
Forklift, 150001b tele 120 10 4 10 -- 2 2 2 6 10 9 8 6 1 -- --
Forklift, 100001b tele 175 8 4 15 -- 1 2 3 6 12 12 10 6 2 -- --
Forklift, 8000Ib warehouse 120 6 6 15 - 3 4 4 6 12 12 12 8 1 -- --
Forklift, 50,000Ib Taylor 500 2 2 5 -- 4 6 6 8 12 12 8 6 1 -- --
Portable Support Equip
Generator 20kw 50 10 6 20 -- 10 6 6 6 3 0 0 0 0 -- --
Welder, 300amp 120 4 4 15 -- 3 6 6 6 10 1 0 0 0 - -
Compressor-Port, 250cfm 120 10 6 15 - 8 6 6 6 6 6 6 1 0 -- --
Whacker-Compactor 15 10 4 10 - 8 6 6 6 6 6 6 1 0 -- --

Source:
Note:

Reference 4.14.
NA = not available; cfm = cubic feet per minute.
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Table 2.2-5: PDCF Construction Emissions
PDCF Construction Fugitive Emissions from Earthworks Activities (MT/year)
Pollutant Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12
Fugitive PMyo 0.00E+00 | 2.97E+01 | 1.93E+01 | 1.46E+00 4.32E-01 | 3.36E+00 2.74E-01 5.65E-02 | 4.07E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fugitive PM,s* 0.00E+00 | 2.97E+01 | 1.93E+01 | 1.46E+00 4.32E-01 | 3.36E+00 2.74E-01 5.65E-02 | 4.07E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
a. PM,s emissions conservatively set equal to the PM;, emissions.
PDCF Construction Equipment Emissions from Demolition, Earthwork, Paving, and Construction Activities (MT/year)
Pollutant Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12
CO 0.00E+00 | 1.40E+01 | 1.53E+01 | 1.67E+01 | 1.99E+01 | 2.05E+01 | 1.60E+01 | 1.57E+01 | 1.12E+01 | 2.45E+00 | 0.00E+00 | 0.00E+00
NOXx 0.00E+00 | 2.22E+01 | 2.50E+01 | 2.82E+01 | 3.38E+01 | 3.50E+01 | 2.69E+01 | 2.58E+01 | 1.78E+01 | 4.42E+00 | 0.00E+00 | 0.00E+00
VOC 0.00E+00 | 3.72E+00 | 4.10E+00 | 4.51E+00 | 5.36E+00 | 5.48E+00 | 4.21E+00 | 4.06E+00 | 2.89E+00 | 6.85E-01 | 0.00E+00 | 0.00E+00
SOx 0.00E+00 | 2.71E-02 3.03E-02 3.44E-02 4.09E-02 4.21E-02 3.30E-02 3.21E-02 2.22E-02 5.57E-03 | 0.00E+00 | 0.00E+00
PMo 0.00E+00 | 1.50E+00 | 1.60E+00 | 1.74E+00 | 2.09E+00 | 2.17E+00 | 1.66E+00 | 1.64E+00 | 1.16E+00 | 2.48E-01 | 0.00E+00 | 0.00E+00
PM,s" 0.00E+00 | 1.50E+00 | 1.60E+00 | 1.74E+00 | 2.09E+00 | 2.17E+00 | 1.66E+00 | 1.64E+00 | 1.16E+00 | 2.48E-01 | 0.00E+00 | 0.00E+00
CO; 0.00E+00 | 2.33E+03 | 2.64E+03 | 3.00E+03 | 3.57E+03 | 3.67E+03 | 2.87E+03 | 2.78E+03 | 1.91E+03 | 4.84E+02 | 0.00E+00 | 0.00E+00
CH,4 0.00E+00 | 3.35E-01 3.70E-01 4.07E-01 4.84E-01 4.94E-01 3.80E-01 3.66E-01 2.61E-01 6.18E-02 | 0.00E+00 | 0.00E+00
a. PM,s emissions conservatively set equal to the PM;, emissions.
PDCF Construction On-Road Commuter Emissions (MT/year)
Pollutant Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12
CO 0.00E+00 | 9.62E+00 | 1.16E+01 | 1.19E+01 | 1.45E+01 | 1.47E+01 | 1.31E+01 | 1.17E+01 | 1.06E+01 | 8.09E+00 | 5.64E+00 | 9.25E-01
NOXx 0.00E+00 | 1.18E+00 | 1.46E+00 | 1.56E+00 | 1.80E+00 | 1.76E+00 | 1.48E+00 | 1.21E+00 | 1.15E+00 | 9.85E-01 7.41E-01 8.04E-02
VOC 0.00E+00 | 1.02E+00 | 1.24E+00 | 1.30E+00 | 1.61E+00 | 1.65E+00 | 1.50E+00 | 1.36E+00 | 1.26E+00 | 9.81E-01 6.98E-01 1.15E-01
SOx 0.00E+00 | 1.46E-02 1.89E-02 2.10E-02 2.73E-02 2.97E-02 2.81E-02 2.68E-02 2.58E-02 2.09E-02 1.55E-02 2.62E-03
PMo 0.00E+00 | 6.89E-01 8.91E-01 9.88E-01 | 1.29E+00 | 1.39E+00 | 1.33E+00 | 1.27E+00 | 1.22E+00 | 9.81E-01 7.22E-01 1.26E-01
PM, 5 0.00E+00 | 2.23E-01 2.90E-01 3.24E-01 4.20E-01 4.54E-01 4.34E-01 4.13E-01 3.98E-01 3.22E-01 2.38E-01 4.09E-02
CO, 0.00E+00 | 1.50E+03 | 1.95E+03 | 2.16E+03 | 2.82E+03 | 3.04E+03 | 2.90E+03 | 2.76E+03 | 2.66E+03 | 2.17E+03 | 1.61E+03 | 2.72E+02
CH,4 0.00E+00 | 9.04E-02 1.10E-01 1.14E-01 1.41E-01 1.43E-01 1.30E-01 1.18E-01 1.07E-01 8.20E-02 5.74E-02 9.68E-03
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Table 2.2-5: PDCF Construction Emissions (continued)

PDCEF Total Construction Emissions (MT/year)

Pollutant Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Vl\gﬁj(e
CcO 0.00E+00 | 2.36E+01 | 2.69E+01 | 2.86E+01 | 3.44E+01 | 3.52E+01 | 2.91E+01 | 2.74E+01 | 2.18E+01 | 1.05E+01 | 5.64E+00 | 9.25E-01 | 3.52E+01
NOx 0.00E+00 | 2.34E+01 | 2.65E+01 | 2.97E+01 | 3.56E+01 | 3.68E+01 | 2.84E+01 | 2.70E+01 | 1.90E+01 | 5.41E+00 7.41E-01 8.04E-02 3.68E+01
VOC 0.00E+00 | 4.74E+00 | 5.34E+00 | 5.81E+00 | 6.97E+00 | 7.13E+00 | 5.71E+00 | 5.42E+00 | 4.15E+00 | 1.67E+00 6.98E-01 1.15E-01 7.13E+00
SOx 0.00E+00 4.17E-02 4.92E-02 5.54E-02 6.82E-02 7.17E-02 6.11E-02 5.89E-02 4.80E-02 2.65E-02 1.55E-02 2.62E-03 7.17E-02
PMyo 0.00E+00 | 3.19E+01 | 2.18E+01 | 4.19E+00 | 3.80E+00 | 6.92E+00 | 3.27E+00 | 2.97E+00 | 6.45E+00 | 1.23E+00 7.22E-01 1.26E-01 3.19E+01
PM; s 0.00E+00 | 3.14E+01 | 2.12E+01 | 3.53E+00 | 2.94E+00 | 5.99E+00 | 2.37E+00 | 2.11E+00 | 5.63E+00 5.70E-01 2.38E-01 4.09E-02 3.14E+01
CO, 0.00E+00 | 3.84E+03 | 4.59E+03 | 5.16E+03 | 6.39E+03 | 6.72E+03 | 5.78E+03 | 5.54E+03 | 4.57E+03 | 2.65E+03 | 1.61E+03 | 2.72E+02 | 6.72E+03
CH, 0.00E+00 4.26E-01 4.79E-01 5.21E-01 6.24E-01 6.38E-01 5.09E-01 4.84E-01 3.68E-01 1.44E-01 5.74E-02 9.68E-03 6.38E-01

Source:

Reference 4.14.
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2.2.1.2.7 Estimated Emissions of Greenhouse Gases from PDCF Construction.

The primary greenhouse pollutant is CO,. However, methane (CH,) and nitrous oxide (N,O) are
also considered greenhouse gases and are more damaging to the environment than CO,. The
multiplier used for CH,4 is 21 and the multiplier for N,O is 310. The resultant total amount of
greenhouse gas emitted is calculated by converting the CH, and N,O emissions to equivalent
guantities of CO,, denoted as CO,e. For construction, the amount of CO,e emitted is one
percent greater (Reference 4.20) than the CO, numbers shown in Table 2.2-5.

2.2.1.3 Primary PDCF Structures

The description of primary PDCF structures in this section is taken from the 2009 Pit
Disassembly and Conversion Facility Preliminary Documented Safety Analysis (Reference 4.8,
Chapter 2.0).

The primary structures making up the PDCF are the Pu Processing Building, M&SEB, Utility
Building, Fan House/Exhaust Stack, Sand Filter Structure, and Administration Building.
Sections 2.2.1.3.1 through 2.2.1.3.7 describe the primary structures, including each structure’s
function; general location within the PDCF area; the safety function of the structure, if
applicable; and an overview of its construction materials and gross dimensions.

2.2.1.3.1 Pu Processing Building

The Pu Processing Building, the primary building in the PDCF complex, would be located inside
the Perimeter Intrusion Detection and Assessment System (PIDAS) boundary and would
incorporate a bermed construction. The Pu Processing Building would contain the various
process areas, shipping and receiving, Safe Secure Trailer (SST)/Safeguards Transporter
(SGT) loading dock, unpackaging areas, and glovebox operations involved in the plutonium
conversion process. This facility, including the loading dock, safe havens, interstitial space, and
firewater collection system, would occupy approximately 153,600 square feet (ft?). Its structure
is credited by the accident analysis with providing safety class confinement protection to the
public and safety significant protection to workers outside the building and to the public (when
not credited as safety class for designated accident scenarios). This building would provide
confinement of materials released within its walls and would maintain confinement and
structural integrity during and following a design-basis earthquake or tornado. All exterior
structural elements, the foundation, doors, and interior walls that provide structural support are
designed to meet Performance Category (PC) 3 criteria. As part of the building confinement
structure, entry/egress doors could utilize interlocks to prevent a ventilation pathway to the
environment.

The Pu Processing Building is also designed to minimize the spread of fires occurring within the
building and segregating radiological material. The majority of its interior walls would consist of
either 2- or 3-hr fire ratings, and the building design incorporates low-combustible design
features to minimize the severity of fires. Excluding the Main and Product Vaults and the
Interim Storage Module (ISM) vault-type structure, the entire Pu Processing Building, including
the underneath portion of the facility gloveboxes, would be protected with a fire sprinkler
system. Heat detectors would be included in all gloveboxes and in the Internal Transport
System (ITS) maintenance areas. The building design would include a firewater collection
system to prevent criticality caused by water moderation in process rooms that could contain
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free forms of oxide. In these areas, criticality-safe drains would be provided that are designed
to prevent any accumulated water in the rooms from exceeding a depth of 4 centimeters (cm).
The fire suppression system, firewater collection system, and low-combustible design have
been identified as safety significant.

The Pu Processing Building roof is designed with reinforced concrete. The roof would be
covered with layers of rock, gravel, clay, and topsoil. The outer walls would be reinforced
concrete, and a thick concrete floor mat would be under a concrete topping. Interior walls that
provide structural support would be made of reinforced concrete of various thicknesses. Walls
parallel to the Shipping Container Unpacking/Packaging and the Cargo Restraint Transporter
(CRT) Vault would meet or exceed a 2-hr fire rating and establish Fire Area boundaries within
the building. Other interior walls would consist of gypsum board on steel studs, or liner panels
on steel support frames. These walls would typically have a 2-hr fire rating. The 2-hr fire-rated
gypsum walls used to establish Fire Area boundaries meet PC-2 and seismic requirements.
Fire Areas are typically divided into multiple Fire Zones. Internal Fire Zone walls are required to
be constructed as 2-hr fire-rated barriers, with the exception of ITS conveyor penetrations, and
meet PC-2 seismic requirements. All Fire Area and Fire Zone wall boundaries are designated
as safety significant. Ceilings for most of the occupied areas would consist of suspended ceiling
assemblies that are fire-resistive-rated for 1 hr.

The SST/SGT truck bay and loading docks would have sidewalls, roofs, and support walls of
reinforced concrete. The truck bay would be equipped with ventilation louvers; this defense-in-
depth feature would remove heat from the SST/SGT bay during postulated truck fires. The
SST/SGT truck bay would also be equipped with a fire suppression system that is designated as
safety significant. The floors would consist of reinforced concrete. The SST/SGT truck bay roof
would consist of reinforced concrete topped with a cover and berm.

The Pu Processing Building would also be provided with three safe haven areas. Two safe
havens would be located on the north and south ends of the building, outside the outer walls.
The third would be located in the SST/SGT loading dock area. Each safe haven would be
provided with an independent air supply. The safe havens on the north and south ends of the
building are each designed to house the anticipated maximum building occupancy of
154 persons, based on 7 ft? per person. The safe haven located at the SST/SGT loading dock
area would occupy approximately 800 ft> and would provide safe haven to dock personnel. The
safe havens would also have space for decontaminating personnel and triage. Emergency exits
would be provided that lead to safe haven areas. The safe havens on the north and south ends
of the building would be isolated from the building by 3-hr fire-resistive-rated construction and
doors; the loading dock area safe haven would be isolated from the building by a 2-hr
separation.

2.2.1.3.2 Mechanical & Support Equipment Building (M&SEB)

This section describes the M&SEB, including the Material Access Area (MAA) Portal (also
called the Entry Control Facility [ECF]) and the Diesel Fuel Storage Vault. The M&SEB would
be located inside the PIDAS perimeter fence line. This structure would house service functions
to support the operations in the Pu Processing Building. The 55,700-ft* M&SEB would be a
combination of a reinforced concrete structure and a steel structure. The steel structure would
consist of metal wall panels and insulation on structural steel members. Mechanical equipment,
lockers, a break room, and offices would be located in the steel segment of the building.
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Heating, ventilation, and air conditioning (HVAC) air supply equipment, control and
communications equipment, emergency generators, and uninterruptible power supply (UPS)
batteries would be housed in the concrete-reinforced segment of the building. The exterior of
the concrete-reinforced structure is designated as safety class and designed to PC-3
requirements to support the normal air supply tornado dampers and to protect the emergency
generators, supporting components, and associated electrical distribution. Internal walls
separate and segregate the emergency generators and associated equipment. These walls are
designated as safety class and are designed in accordance with PC-3 seismic, 2-hr fire-rated
construction. Exit corridors are 1-hr and 2-hr fire-resistive-rated. Two-hr fire barriers separate
offices and locker rooms from the mechanical equipment areas. Fire sprinklers would be
provided for all areas of the building.

The ECF would connect the M&SEB and the Pu Processing Building. It would occupy
approximately 4,000 ft? and would consist of a concrete-reinforced PC 3 structure having a
cover and a berm. Nonstructural walls within the entry portal would be gypsum board on steel
stud members.

The Emergency Diesel Fuel Storage Vault would house two long-term storage diesel fuel tanks.
The vault would be approximately 1,700 ft>. This safety class structure would perform the
function of protecting the emergency diesel fuel storage tanks from external and natural
phenomena (NP) hazards. Also, for fires that potentially originate within the emergency diesel
fuel tank vault, the vault structure would inhibit propagation of the fire to the M&SEB. The vault
would be constructed of concrete walls, ceilings, and floors and would be surrounded on three
sides by earthen fill. It is PC-3 rated to provide protection to the tanks during seismic and
tornado events. Access to the storage area would be through access hatches. Ventilation
would be provided for the vault.

2.2.1.3.3 Utility Building

The Utility Building would be an aboveground building located on the southeastern side of the
PDCEF site, outside the PIDAS but inside a limited area perimeter fence line. It would be a one-
story structure with slab-on-grade foundation; steel framing with exterior walls of metal wall
panels, insulation and interior liner panels; and various interior fire-resistive-rated wall
assemblies due to electrical equipment. This building would occupy approximately 15,500 ft?
and would house the utility support equipment, standby generators, a UPS battery bank, and
computer controlled stations to monitor the utility systems.

This building is designated safety significant because it would house the safety significant
standby generators and standby UPS. All structural components, including exterior walls and
foundation, interior structural walls, and interior fire barriers for safety significant standby power
components, are designed to PC-2 criteria. The building would be provided with an automatic
sprinkler system.

The Standby Diesel Fuel Storage Tank would be a 31,900-gallon (gal) carbon steel horizontal
tank located 30 feet (ft) north of the Utility Building. The tank would be situated above-grade in
a concrete basin. The tank would measure approximately 41 ft long by 12 ft wide, and the
concrete basin would measure 58 ft long by 18 ft wide by 7 ft deep, with a containment capacity
of 35,143 gal. The tank capacity would be sufficient to supply a standby diesel generator at
100 percent capacity for several days, with a 33-percent fuel storage margin. The Standby
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Diesel Fuel Storage Tank would be located adjacent to the Utility Building to support the
functions of the standby diesel generators.

2.2.1.3.4 Fan House and Exhaust Stack

The Fan House structure (Figure 2.2-2) would be designed to pull the air from the
Pu Processing Building through the Sand Filter Structure to be exhausted as filtered air through
the Exhaust Stack. The structure would support the Pu Processing Building HVAC Confinement
System function of filtering potential releases. Fan House assemblies that support the HVAC
confinement function are rated for PC-3 NP events.

Source: Reference 4.8, Chapter 2.0.
Figure 2.2-2: Fan House and Exhaust Stack General Layout

The Fan House would measure approximately 110 ft long by 74 ft wide and would occupy
approximately 8,100 ft?. It would house the air fans, required ductwork, storage spaces, and a
control room. Its six centrifugal exhaust fans would move air through the Pu Processing
Building’s secondary and tertiary HVAC system. The Fan House would consist of two separate
fan areas that could be controlled independently; these areas would be separated by 12-ft-wide
inlet and outlet ducts that run the length of the Fan House. Three fans would be located on
each side of the duct system. The outlet ducts would run through the Fan House to the Exhaust
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Stack. The control room would monitor the fan system to ensure that the directed airflow to the
Exhaust Stack met environmental safety requirements.

The facility would be equipped with an automatic sprinkler system. The Fan House and the inlet
and outlet ducts would be constructed of reinforced cast-in-place concrete; the Exhaust Stack
would be constructed of metal. Nonstructural interior walls would be constructed of gypsum
board security mesh on steel studs. The Fan House structure is designated as safety class.

The Exhaust Stack would be located approximately 20 ft south of the Fan House. The Exhaust
Stack height would be 120 ft, based on EPA good engineering practice and value engineering
analysis. A stack monitoring room would be located in the Fan House. The stack would also
perform the safety class function of supporting the Pu Processing Building HVAC Confinement
System and is designed to PC-3 criteria.

2.2.1.3.5 Sand Filter Structure

The Sand Filter Structure would be located close to the Fan House inside the fence line but
outside the PIDAS perimeter fence line. The building would occupy approximately 43,400 ft*.
The Sand Filter Structure and connecting supply and exhaust tunnels are designated as a
safety class PC-3 qualified structure and would support the Pu Processing Building HVAC
Confinement System. This structure is designed to filter potentially contaminated air that would
be received as by-product from the process operations within the Pu Processing Building or that
would result from postulated accidents. Concrete ducts would connect the Sand Filter Structure
to the Pu Processing Building for air flow, to the M&SEB for power cabling, and to the Fan
House for ventilation. The Sand Filter Structure, including the air ducts, would be approximately
292 ft long by 183 ft wide. All but two feet would be below grade.

The Sand Filter Structure would have eight levels of filter material: one level of plenum and
seven layers of gravel and sand. The structure would include connecting inlet and outlet
tunnels that run along the east and west sides of the facility. The walls, floor, roof, and inlet and
outlet tunnels would be made of reinforced concrete.

Air would enter the base of the Sand Filter Structure and would flow into distribution troughs
spaced along the length of the sand filter; these troughs would distribute the air up through
stainless steel grating and through the graded gravel and sand bed. The filtered air would be
drawn into an open space on top, just under the roof slab, and would exit through the exhaust
tunnel leading to the Fan House. Because the structure would be unoccupied, an automatic
sprinkler system would not be required.

2.2.1.3.6 Administration Building

The Administration Building would be located north of the Sand Filter. This multi-story structure
would house offices, cubicles, conference rooms, and office equipment necessary to perform
administrative functions. The Administration Building would consist of a concrete foundation,
steel structure with metal wall panels and insulation, and Class | fire-resistive roof assembly
over steel deck, of noncombustible construction. The interior walls would be of full-height metal
stud drywall construction, fire-resistance rated where required, and of low demountable panel
construction for offices for the remainder of the building.
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Space for supportive office functions would include conference rooms; a vault area; and
mechanical, electrical, and communication equipment rooms. Personnel support facilities would
include restrooms and one large break/lunch room. The break/lunch room would serve
cafeteria-type meals that would require expanded kitchen service and preparation/cleanup
equipment.

This building is not credited to mitigate the consequences of a radioactive release, because the
operations in the building could not lead to a radioactive release.

2.2.1.3.7 Glovebox Fabrication Facility

A Glovebox Fabrication Facility was not included on the original design of the PDCF but would
be needed if the PDCF were built and operated. This facility would be used for fabrication of all
PDCF process gloveboxes. This facility would house some administrative offices and, in the
fabrication area, would use an overhead crane to lift of the assembled units. Once fabrication of
the gloveboxes was complete, this facility could be used as a material warehouse for PDC.

2.2.2 Operation

The description of PDCF operations in this section is taken from the 2009 Pit Disassembly and
Conversion Facility Preliminary Documented Safety Analysis (Reference 4.8, Chapter 2.0).

The PDCF is designed for a 20-year life with a mission to process 27.5 MT at the facility’s
design throughput rate of 3.5 MT (3.86 tons) of plutonium metal per year. Facility operations
would require a staff of about 500 personnel with a peak employment of 550 staff. The PDCF
design life of 20 years would allow for potential changes in the facility mission.

Activities involving radioactive materials or externally contaminated containers of radioactive
materials would be conducted in gloveboxes. The gloveboxes would be interconnected by a
contained conveyor system to move materials from one process step to the next. Gloveboxes
would remain completely sealed and would operate independently, except during material
transfer operations. Built-in safety features would limit the temperature and pressure inside the
gloveboxes and ensure that operations remained within criticality safety limits. When dictated
by process needs or safety concerns, an inert atmosphere would be maintained in select
gloveboxes. For safety reasons, the exhaust from the certain gloveboxes would be monitored
continuously for unplanned releases of radioactive contamination. The atmosphere in the
gloveboxes would be kept at a lower pressure than that of the surrounding areas so that any
leaks of gaseous or suspended PM would be contained and filtered appropriately.

The ventilation system would include the sand filter and the glovebox high-efficiency particulate
air (HEPA) filters and would be designed to maintain confinement, thus precluding the spread of
airborne radioactive particulates or hazardous materials within the facility or to the outside
environment. Both intake and exhaust air would be filtered, and exhaust gases would be
monitored at the stack for radioactivity.

The PDCF would accommodate the following surplus plutonium-processing activities: pit/clean
metal receipt, storage, and preparation; pit disassembly (PITD); plutonium separation and
conversion; oxide blending and sampling; non-destructive assay (NDA); product canning;
product storage; product inspection and sampling for international inspection; product shipping;
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declassification of parts not made from special nuclear materials (SNM); HEU decontamination,
packaging, storage, and shipping; tritium capture, packaging, and storage; and waste
packaging, sampling, and certification. Additional areas for support activities would be needed,
including office space, change rooms, a central control room, a laboratory, mechanical
equipment rooms, mechanical shops, an emergency generator to supply power to critical safety
systems in the event of a power outage, a warehouse, shipping and receiving areas, waste
storage, guard stations, entry portals, and parking. Because these facilities would not contain or
process SNM, they would not be required to be in hardened space and thus could be located in
other space available at the candidate sites. Separate truck bays in the hardened facility would
accommodate DOE’s SST/SGTSs.

Incoming pits and clean metal would be received from offsite shipments in CRTs/cargo pallet
assemblies (CPAs), which would contain the pits and clean metal in shipping packages.
Incoming plutonium metal would be received from onsite or offsite shipments in U.S.
Department of Transportation (DOT) Type B shipping packages. Offsite shipments of DOT
Type B shipping packages would be received in CRTs or CPAs. The shipping packages would
normally be placed in storage prior to unpacking. After initial unpacking from the CRTs/CPAs
and shipping packages, the material containers (sealed inserts [SIs] for holding pits and 3013
cans for holding surplus plutonium metal) would be placed in storage. The empty CRTs/CPAs
and shipping containers would be placed in a storage area prior to reuse. When the facility was
ready to process each material, the material containers would be removed from storage to finish
unpacking. The containment vessels (CVs) holding the Sls would be sampled for tritium prior to
final unpacking.

Following unpacking, the pits would be mechanically disassembled and the plutonium would be
separated from other materials. In addition, the surplus plutonium metal received separate from
the pits would be prepared for further processing. Other by-products from the disassembly
process would be packaged, stored, and shipped to DOE sites. The plutonium metal that was
bonded with HEU and beryllium would be size-reduced, then chemically separated from these
materials via a hydride/dehydride (HYD) process. All mechanically and/or chemically separated
plutonium from pits or plutonium metal would then be converted to plutonium oxide via a direct
metal oxidation (DMO) process.

The plutonium oxide produced by the DMO process would be placed in interim storage prior to
the final processing steps. The HEU, uranium parts, and HEU/plutonium materials that were
mechanically and chemically separated from the plutonium would be processed and handled
separately. The HEU streams would be converted to an oxide form (i.e., HEU oxide) via DMO.

After conversion, the plutonium oxide would be transported to the ISM, where it would be
assayed before being moved to the Oxide Product Handling (OPH) glovebox. The plutonium
oxide would then be conditioned to ensure that it was sanitized before being canned into a 3013
can.

After canning, the plutonium oxide would be assayed in the Product NDA module. The canned
plutonium oxide would then be placed into a four-position pallet that would be stored in the Main
or Product Vault before packaging and shipment. The plutonium oxide product from the
Pu Processing Building would have to meet MFFF feed specifications, be deemed unclassified,
and be DOE-STD-3013 compliant before it would be shipped.
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The HEU oxides would be canned, assayed, and stored prior to packaging and shipment.
These oxides would be assayed using the Shipping and Receiving NDA equipment. The HEU
oxide would then be transferred to the Main Vault awaiting packaging and shipment to the Oak
Ridge Y-12 Plant.

Figure 2.2-3 shows the general layout of the PDCF processes.

5 = E ~
g & S8l [ool [B%] (62l [oe
m - w [ [
z |18 a S| 28] (28] 28] |28
in T - Ta| ok |T=| |k |a&k
hd [+
Q. v
| I Conveyor #1 | | | | |
( 4 13 12 10 1 3 5 6 7 8 9 )
E - m
£ 5 § .
& c =2 =2 ¥
H 2 'g 'g - ~ m = w o
e s o o o o o &
b= 8 < Cl1l12 = = S| [(2] |2 e
-1 = b o3 £ a o a o =1 =
n © s ] @ @
° “ S S a 2 &
= @ 1] m & -
= o o w
[ E E b
L 'g 'g o ;[_/ j_/ \_l_/ ;[_/
=2 =2
2 2 n ( 15 16 17 18 27 19 )
g g Conveyor #2
| —
Oxide Handling Conveyor #3
( 22 28 21 )

Entry Hood Consumables/

Exit Product
Product OLP?
Canning 0

Numbers in Conveyor Lines are Dropbox Numbers

Source:  Reference 4.8, Chapter 2.0.
Figure 2.2-3: Layout of PDCF Processes

Non-SNM material would be generated during the mechanical disassembly process and
plutonium chemical separation process. Non-SNM material would be sanitized for disposal as
TRU waste. All beryllium material that was separated from the plutonium would be processed
as non-SNM. Other wastes generated by the Pu Processing Building’s main processes would
include the following:

¢ TRU solid wastes from the Pit Processing, Special Recovery Line (SRL), Plutonium
Conversion, Plutonium Separation, OPH, and Product Canning processes

e Low-level waste (LLW) from the Uranium, NDA, Vault Storage, Unpacking and
packing, and Shipping and Receiving processes
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Other wastes would be generated by the Pu Processing Building’s process support and utility
systems. All solid wastes generated by the Pu Processing Building would be collected and
managed by the Waste Management System, which would transport these wastes to the
appropriate SRS Solid Waste Facility for disposal or treatment at an onsite or offsite facility.

The primary process systems that would be located in the Pu Processing Building are as
follows:

e Shipping and Receiving System

¢ Vault Storage System

e PITD System

e SRL System

e Plutonium Conversion System (DMO)

e Plutonium Separation System (HYD)

e OPH System

e Product Canning System

o |TS

¢ NDA System

e Product Packing and Shipping

e Uranium Processing & Staging System

e Sanitization (SAN) System

e Waste Management System

¢ Analytical Laboratory System
2.2.2.1 Shipping and Receiving System

During receiving and unpacking operations at the Pu Processing Building, the SST/SGT dock
would receive incoming pits and plutonium metal, and the loading dock would receive incoming
supplies/parts and empty containers. The loading dock could also receive a single shipment of
SNM in a DOT Type B package.

2.2.2.2 Vault Storage System

There would be three vault storage locations (hereinafter collectively referred to as “vaults”)
within the Pu Processing Building: one for pits, one for plutonium metal, and one for plutonium
oxide. These are the CRT Vault, Main Vault, and Product Vault. The CRT Vault and the Main
Vault would be the only vaults used to store HEU metal and oxide. The Main Vault and Product
Vault vestibules would also house day racks, which would be used to minimize entries and
personnel exposures in the Main and Product Vaults.
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The various Pu Processing Building vaults would contain fixed rack storage locations (racks) or
administratively controlled floor locations designed to hold or store the various types of
storage/transfer containers employed throughout the Pu Processing Building.

2.2.2.3 Pit Disassembly System

The PITD System would remove the pit from the SI, cut the pit into hemishells using a remotely
controlled lathe operation, denest the pit materials, size-reduce hemishells into manageable
pieces for the Plutonium Conversion and Separation operations (DMO and HYD), and
segregate the pit materials for further processing in DMO, HYD, Uranium Processing, and SAN.
The PITD System would also be capable of receiving and opening 3013 cans containing
plutonium oxide product that has failed loss-on-ignition (LOI) testing and would be recalcined in
DMO and 3013 cans containing plutonium metal to be processed in DMO. The PITD System
would consist of two modules. The first module, CV unpacking area (CV Unpack), would
include the CV Unpack enclosure and the shuttle rotator and transfer tunnel. The second
module, PITD, would include the lathe glovebox and staging glovebox and house the size
reduction area.

2.2.2.4 SRL System

The SRL would receive tritium-contaminated pits from the CV Unpack enclosure. Its primary
mission would be to disassemble tritium-contaminated pits and prepare the material for further
processing in the DMO (uranium and plutonium), SAN, and hydrogen processing modules. It
could also serve as a back-up line to PITD.

The design for the SRL would include the equipment necessary to remove the pit from the
airlock transfer shuttle, bisect and denest, perform size-reduction operations, and move
materials within the glovebox.

2.2.2.5 Plutonium Conversion System (DMO)

The Plutonium Conversion process would use DMO modules to convert plutonium metal to an
oxide product prior to downstream blending and canning. Tritium, if any, would be removed.
Plutonium metal pieces or ingots would be received from the PITD, SRL, and Plutonium
Separation Systems. The Plutonium Conversion System would receive plutonium metal after
the pit was disassembled and size-reduced. Plutonium metal coming from the Plutonium
Separation System would be in the form of plutonium ingots contained within a crucible. PITD
could also forward clean plutonium metal (i.e., plutonium ingots or metal pieces that have been
shipped to the PDCF and unpacked within the PITD System) to the Plutonium Conversion
System as feed. Feed materials also would include plutonium oxide product that has failed LOI
testing for recalcining.

The five DMO glovebox lines would be divided into two primary sections: feed preparation and
a DMO process glovebox. These five lines would share three staging areas, and each line
would be connected to the ITS via an airlock and dropbox. The staging glovebox would be used
to stage feed when the DMO process glovebox was unavailable.
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2.2.2.6 Plutonium Separation System (HYD)

Plutonium Separation operations would be conducted in the HYD module, which would separate
plutonium metal from uranium or beryllium. The products would include plutonium ingots within
a magnesium oxide crucible, which would be sent on to the Plutonium Conversion System; HEU
pieces contaminated with plutonium, which would be sent on to the Uranium Processing
System; or non-SNM pieces, which would be transferred to the SAN System to sanitize
classified aspects of the pieces.

2.2.2.7 OPH System

The Plutonium OPH System would consist of two process modules: OPH and ISM. Both
processes would be downstream of Plutonium Conversion System lines. The ISM would
consist of a milk bottle storage vault-type structure, a CPT connected to a dropbox at the end of
ITS Conveyor, an NDA system to measure the plutonium oxide in a milk bottle, and a
glovebox/hood that would be connected to both ITS Conveyors. The functions of OPH would
consist of inverting milk bottles, conveying oxide, milling, blending, packaging, and sampling.
The objective of the OPH System would be to blend and sanitize the product oxide to meet
programmatic and MFFF requirements. Product oxide material, contained in milk bottles from
the ISM vault-type structure and/or DMO, would be introduced into the OPH process module
one bottle at a time. When the milk bottle enters the OPH glovebox, a vertical manipulator
would remove the bottle from the Material Transfer Container, place it on the scale to be
weighed and barcoded, then loaded in the bottle inverter. The bottle inverter would provide a
seal to the blending and milling system and invert the milk bottle. The material would be
dumped into the mill feeder, which would then auger the oxide at a set discharge rate into the
mill. Once the oxide was milled, it would fall into the blender and be blended. After blending,
the product oxide would be packaged in Cogema convenience cans. The Cogema convenience
cans would be staged, then transferred from the process glovebox assembly through an airlock
to the exit dropbox for subsequent transfer to the Product Canning Module via ITS Conveyor.

2.2.2.8 Product Canning System

The Product Canning system would consist of a processing line in a room consisting of
glovebox and fissile material workstations for performing automated bagless transfer loading of
convenience cans into inner cans, radiological surveys, helium leak checks, and outer can
welding. The inner canning Bagless Transfer System would be used to seal Cogema
convenience cans inside 3013 inner cans in preparation for outer canning processes. The
Cogema convenience cans would be crimp-seal cans that contained SNM (i.e., plutonium
oxide). The 3013 outer cans would serve as the primary barrier isolating the stored material
from the environment.

2.2.2.9 Internal Transport System (ITS)
Material would be moved via the ITS, hoists, shuttle carriages, manipulators, robots, automated

guided vehicles (AGVs), and forklifts. Items to be moved would include process material,
equipment, and supplies between gloveboxes.
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2.2.2.10 Non-Destructive Assay (NDA) System

The NDA System would provide service for shipping and receiving, HEU oxide outer containers,
product materials, waste containers, and milk bottles transported to and from the ISM area.
This system would consist of computer-based assay instruments; overhead manipulators,
hoists, and cranes to load and unload the instruments; conveyors to move items into and out of
the instruments; and host controllers that would sense and control instrument status, schedule
measurements, archive the results of the assays, and direct manipulator/robotic activities via the
Process Control System.

The NDA System functions would include calorimeters, a gamma ray isotopic system (GRIS), a
gamma ray assay system, a californium-252 shuffler, a passive/active neutron multiplicity
counter, and a digital radiography X-ray imaging system. The assay instruments would
generally be configured into the base of a specially designed instrument and support framework.
Several of the NDA instruments would have either lag storage racks or storage areas nearby.
Product NDA would have a lag storage rack with a 3 x 8 array. ISM NDA would be inside the
ISM vault-type structure and would be supported by the same overhead robotic crane that
loaded and unloaded milk bottles into the storage positions.

Items would be assayed on the different instruments according to their mass of nuclear material,
the type of nuclear material, the container holding the items, and their location in the facility (i.e.,
inside or outside of the glovebox).

2.2.2.11 Product Packaging and Shipping

Product Packaging and Shipping operations would involve packaging and shipping outgoing
plutonium oxide, HEU oxide, and by-products at the SST/SGT dock and LLW, TRU waste, and
outgoing supplies/parts and empty containers at the loading dock. The shipment of
supplies/parts and empty containers at the loading dock would not include SNM; therefore, only
common industrial hazards would be expected at the loading dock.

2.2.2.12 Uranium Processing and Staging System

The function of the Uranium Processing and Staging System would be to convert HEU metal to
HEU oxide that met Y-12 acceptance criteria for plutonium contamination and to package it for
later shipment to Y-12.

The Uranium Processing and Staging System would receive and process HEU hemishells,
components, and HEU pieces contaminated with plutonium. There would be two dedicated
uranium processing lines for the HEU Main (HEUM) process area. These lines would include
HEU electrolytic decontamination (HED) and size reduction, DMO, and oxide handling.

Each HEUM line of the Uranium Processing and Staging System would process uranium
hemishells provided by the PITD or the SRL Systems. The HEUM HED process, and
subsequent size-reduction process, would produce uranium metal pieces that have been
decontaminated to specific acceptance standards. The HED process would remove uranium
metal along with plutonium and americium metals