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Status of Decommissioning Activities at the

Fernald Environmental Management Project (FEMP) Site

OECO

The Fernald environmental Management Project (FEMP), originally known as the Feed
Materials Production Center (FMPC), was constructed in the 1950s as part of the atomic
weapons complex. The 1,050-acre site is located near the village of Fernald, Ohio,
approximately 18 miles northwest of Cincinnati. The site's primary mission was to process
uranium into metal products which were shipped to other DOE and Department of Defense
facilities. Refer to the attachments for a schematic diagram of the production process at FMPC.
Production operations began in 1952 and continued until 1989.

In 1985, a Notice on Noncompliance was issued to the DOE by the U.S. Environmental
Protection agency (U.S. EPA). In 1989, the U.S. EPA included the Fernald site on the National
Priorities List of sites requiring urgent cleanup attention. In 1990, a Consent Agreement was
signed by the U.S. EPA and DOE; this document detailed a schedule for conducting the RI/FS
process and divided the site into five operable units. Operable units were established based on
physical proximity of contaminated areas, similar types or amounts of contamination, or the
potential for similar technology to be used in cleanup activities. The operable units are defined
as follows:

Operable Unit 1 (OU1) consists of six waste pits, a burn pit, a clearwell, and
associated liners and berms;

Operable Unit 2 (OU2) consists of two lime sludge ponds, two flyash piles, a
disposal area containing construction rubble (the "South Field"), and a solid waste
landfill;

Operable Unit 3 (OU3) which consists of all building, structures, and equipment
at Fernald is discussed in more detail in the next paragraph;

Operable Unit 4 (OU4) consists of four concrete storage silos, associated
facilities, and stored wastes, and;

Operable Unit 5 (OU5) includes environmental media, such as soils and
groundwater, not associated with other operable units.

Operable Unit 3 (OU3)

OU3 consists of the former Production Area and associated buildings and equipment. This area
includes a fenced, 136-acre tract of land near the center of the Fernald site and contains many
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buildings, containerized materials, storage pads, roads, railroad tracks, above- and below-ground
tanks, and utilities. OU3 also includes an administrative area with several office buildings, a
parking lot, several impoundments, ponds, rainwater collection basins, and a sewage treatment
plant.

Safe Shutdown Program

The FEMP was formally closed and the mission of the facility was officially redirected toward
environmental restoration in August 1991. Many of the production facilities and equipment still
contained quantities of raw, intermediate, and finished production-related materials. The safe
Shutdown program was initiated to remove and properly disposition all nuclear product and in-
process residue materials, supplies, chemicals, and associated process equipment that was
abandoned in place when FEMP stopped production in 1989. The Safe Shutdown program
consists primarily of the following activities:

• identification and removal of salvageable equipment;

• location and removal of hold-up material "green salt", oxides, and other process
residue that remained in process lines, vessels, and equipment when operations
ceased;

• disconnection and reconfiguration of utilities to place the facility in a safe state
prior to turnover to the D&D subcontractor; and,

• gross decontamination of the facility, including but not limited to building
wipedown and vacuuming.

Interim Remedial Action

DOE and U.S. EPA signed a Record of Decision for Interim Remedial Action (IROD) in July
1994. The IROD calls for the decontamination and dismantlement of all above-and below-
ground improvements, including all buildings and support structures, to reduce any potential
threat posed by these facilities. According to the IROD, the building debris and resultant waste
will be placed in interim storage until a final remedial decision is made although some limited
material disposition could occur. The interim action allows for off-site disposal of no more than
10 percent, by volume, of the non-recoverable or non-recyclable waste.

As part of the remedial design of the interim remedial action, a schedule for building
dismantlement was submitted in June 1995. A 31-year schedule was developed, based on
anticipation of reduced funding levels. However, recent cleanup successes at Fernald led to DOE
endorsement of greater funding for the final cleanup, accelerating the schedule for OU3
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dismantlement, reducing the schedule to ten years. Under the accelerated schedule, several
plants will be dismantled, starting in 1996.

Plant 4

Building 4A (Green Salt Plant) was a seven-level, five story, rectangular structure. It was
constructed of a structural steel frame enclosed by transite siding and roofing panels and was
supported on a reinforced poured concrete base. The floors of the first level (ground floor) of
Building 4 A were concrete. The floors of the other six levels were either steel diamond plating
or steel catwalks.

Building 4A housed the hydrofluorination process at Fernald and was used until 1988 for the
conversion of uranium trioxide (UO3, orange oxide) to uranium tetrafiuoride (UF4, green salt).
Building 4A contained 11 processes, some of which were in use for a limited time. The building
is also equipped with a dust collector system and dust collector drumming stations. Fourteen
dust collectors serviced the work areas, chemical reactor banks, and three UF4 packaging stations
located in Building 4A. Several dust collector drumming stations were also on the first floor.

The Table 1 illustrates radiological data following surveys of Plant 4 (Building 4A):

Building
No.

4A

Alpha Removable
(dpm/100 sq. cm)

Avg
Value

345

Max
Value

2,101

Sample
Size

40

Beta-Gamma Removable
(dpm/100 sq. cm)

Avg
Value

1,527

Max
Value

11,773

Sample
Size

40

Beta-Gamma Total
(dpm/100 sq. cm)

Avg
Value

83,127

Max Value

1,400,000

Sample
Size

165

Table 1 Summary of Plant 4 Radiological Data

Prior to issuing a Notice to Proceed to B&W-NESI, Safe Shutdown activities were completed in
Plant 4. Approximately 15,000 lbs of green salt (UF4) was removed from piping, ductwork, and
equipment during the safe shutdown phase. The attached project schedule shows the status of
activities through August 1996 when Building 4A was imploded and final cleanup and
demobilization began.

Issues that faced the project were primarily due to difficulties in maintaining the project schedule
due, in part, to increasing seasonal temperatures. The contractor initiated several corrective
actions to recover time lost including:

• Worked six days a week, 10-hour days, during shearing and stacking of structural
steel;
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increased crew size to allow for work on roof and all four sides of the building
during transite removal; and,

completed preparatory work for the implosion while exterior transite was removed

Plant 1

The Plant 1 Complex operated from 1953 until 1988. Its purpose was to receive uranium ore for
the uranium refining and machining operations. Ore concentrates and recycled, enriched
materials were weighed, sampled, and milled in the plant for distribution to other purposes.
Enriched uranyl nitrate hexahydrate (UNH) solution was also prepared in Building 1A for other
processes. In total, Building 1A had seven process areas; drum sampling; crushing/milling;
enriched materials reclamation; drum washing; solvent reclamation; waste water handling; and
repacking. The Plant 1 Complex includes seven structures at Plant 1, including the main
production facility (Building 1 A) and six smaller production support facilities.

Building 1A is a four-story rectangular structure with a footprint of 16,000 square feet and
incorporates over 3,000 tons of construction materials and equipment. The main structure is
comprised of a structural steel frame with a poured concrete floor, transite sheet siding and
roofing, some poured interior poured concrete walls, and primarily diamond plate floors above
ground level.

Remedial investigation results for the Plant 1 Complex identified contaminents consistent with
Plant 1 processing missions:

• Radiological results include removable values up to 100,000 dpm/100 cm2, beta-
gamma removables up to 100,000 dpm/100 cm2, and beta-gamma fixed values to
4,500,000 dpm/100 cm2.

• Principal radiological contaminants are uranium/uranium daughters, and ore
components, such as Ra-288, but thorium may be present in one of the smaller
facilities. Reactor trace by-products are also present, including Tc-99.

• Principal chemical contaminants include arsenic, barium, lead, chromium, and
cadmium. The thorium storage warehouse is also identified as a RCRA azardous
waste management unit.

Table 2 illustrates radiological data following surveys of Plant 1.
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Building
No.

1A

IB

30B

56B

56C

66

67

72

Alpha Removable
(dpm/100 sq.cm)

Avg
Value

185

40

61

N/A

N/A

109

7,429

118

Max
Value

3,650

54

172

N/A

N/A

368

98,922

462

Sample
Size

44

18

64

N/A

N/A

15

44

10

Beta-Gamma Removable
(dpm/100 sq.cm)

Avg
Value

397

56

160

105

156

438

9,977

197

Max
Value

5,531

138

50

400

1,000

1,533

114,218

840

Sample
Size

44

10

85

30

29

15

44

10

Beta-Gamma Total
(dpm/100 sq.cm)

Avg
Value

28,267

1,875

8,761

2,067

1,965

28,146

965,000

4,933

Max
Value

350,000

2,000

62,500

10,000

10,000

130,000

4,500,000

12,000

Sample
Size

138

16

21

30

29

41

10

15

Table 2 Summary of Plant 1 Complex Radiological Data

Upon completion of Safe Shutdown activities, a Notice to Proceed was issued to B&W-NESI in
October 1995. The targeted completion date in July 1997.

The general work description and sequence for demolition of Plant 1 is as follows:

• mobilization
• remove demolition debris (including friable asbestos)
• remove equipment and piping
• remove special features (such as hazardous waste management unts)
• remove interior transite
• remove insulation
• building cleaning (wash-down)/clearance testing
• remove exterior transite
• remove remaining equipment
• remove structural steel
• demobilization

The attached project schedule shows the status of these activities through August 1996. The
contractor is currently preparing the building for clearance testing (cleaning to open the interior
to the environment). It is tentatively planned to implode this structure to bring the structural steel
down to within reach by hydraulic shear in July 1997.

FEMP Decommissioning Status TAG-21, November 1996



Plant 1 Large Scale Technology Demonstration

The Large Scale Technology Demonstration (LSTD) project has two objectives. The first is to
identify existing technologies that are superior to baseline technologies, but are unproven in
Decontamination and Decommissioning (D&D) applications. Following several screening
stages and review, the most applicable technologies are approved for full-scale technology
demonstration and are integrated into the ongoing Plant 1 D&D schedule.

The second objective is to quantify and document the derived benefits (i.e. cost reduction,
schedule acceleration, safety improvements), that can be achieved through use of the new
technology. The derived benefit will e determined by a side-by-side comparison with the current
baseline approach which has already been defined within the current Plant 1 D&D schedule.

The major needs targeted for improvement are those that address objectives for future FEMP
D&D projects. This includes lessons learned form previous D&D projects as well as worker
health and safety, productivity improvement, waste volume reduction, and the recycle/reuse of
materials. The attached chart provides a summary of the demonstration technologies to be
integrated into the Plant 1 LSTD.

Technologies were identified and selected form a variety of sources and were screened using
selection criteria developed specifically for the demonstration project and the Plant 1 Complex.
Based on an evaluation by the screening team, the technology is either accepted, rejected, or held
for re-evaluation at a later date. The recommendations were compiled and submitted to the
Integrated Contractor (IC) Team for acceptance.

The IC is a broad-based group of technical experts, government agencies, and engineering
experts tasked to provide technical guidance. After a technology has been accepted by the
Screening Team and the IC, a detailed technical proposal is drafted. The proposal provides a
description of the technology, the applicability to the project, the need that is satisfied, and the
maturity of the technology. In addition to this information, a detailed description of the actual
demonstration is provided including the test bed, extent/duration, data to be collected, equipment
ownership, and waste streams.

After final acceptance by the IC Team, a subcontract is placed to execute the demonstration.
Care is taken to execute the demonstration within the existing Plant 1 schedule. During the
demonstration, appropriate data will be collected. After the demonstration is complete, a final
report will be prepared, detailing the execution, data collected, a summary of performance, and
associated cost data.

As of November 1996, three demonstrations have been executed. Some baseline data is still
being collected and data is still being compiled. Technologies demonstrated to date are vacuum
removal of insulation; steam cleaning of equipment; and, sponge cleaning of equipment.
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Incoming raw and Recovered scrap material
recycled materials from other plants

Samp ant

Sampling
Uranium analysis

1
Incoming UF6

„ Plant a
Scrap Pilot Plant

UF6 converted to UF4
Process Evaluation

Thandl)
Production Activfties

Plant 7
(8-54 to 5-56)
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Plant ̂
Metals Fabrication

K-65
Storage Silo

Cutting, drilling, machining,
and heat treatment of

metallic uranium

Incoming
extruded
uranium
tubes

Schematic diagram of the FMPC production process. The flow of
recycled materials was more complex that can be illustrated simply.
For example, recycled uranium received as uranium trioxide would
not be processed in Plant 2/3, but would be feed material for Plant 4.

Finished Products
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Plant 4 D&D Complex- Aug 96
CONSTRUCTION

Dollars in Thousands
6,000

5,000

4,000

3,000

2,000

1,000

0
Scope

FERMCO Labor
Materials
Subcontract
Power Redistrib.

1
I

BAC
1,436

472
3,393

38

BCWS
1,353

414
3,310

88

BCWP
1,350

410
3,189

88

ACWP
1,718

285
3,174

95
Total Project

WASTE MANAGEMENT
Dollars in Thousands

Scope
Waste •

BAC
1,391

BCWS
650

BCWP
570

ACWP
394

Scope includes Containers, Packaging, Transportation off-site
Scope excludes Burial Off-site
BAC reduced to $379 Kfrom $696K

ENGINEERING
Dollars in Thousands

800

600

400

200

0
Scope

Engr'ing Design H

Engr'ing Title III D

BAC

495

203

BCWS

495

127

BCWP

495

126

ACWP

495

119
Total Project Cost

CONSTRUCTION. ENGR'ING. WASTE MGMT TOTAL
Dollars in Tho

8,000

6,000

4,000

2,000

0

Cost

Total Project I
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•
I BAC

| 7,477

•1

•JHL
BCWS

6,437

••Mm.
BCWP

6,228

- • • • • —•
ACWP

6,280
Total BAC reduced to $6,979 from $7,341 - onsite burial cost duplication



Activity
Pescription

Ong
dur

Remain
Dur com

Currept
Start

1986

PLANT #4 DISMANTLEIVIENT PROJECT
KKtft PLANT 4

MOBILIZE PLANT 4

BUILDING PREP BUILDING 4A

REMOVE DEMOLITION DEBRIS
BUILDING 4A

REMOVE ACM BUILDING 4A

REMOVE EQUIPMENT
BUILDING 4A

REMOVE INTERIOR TRANSITE
BUILDING 4A

REMOVE RD EQUIPMENT
(FURNACES)

CLEANING / CLEARANCE
TESTING BUILDING 4A

REMOVE REMAINING
EQUIPMENT

REMOVE EXTERIOR TRANSITE
BUILDING 4A

DEMO PREP, CUTTING

REMOVE STRUCTURAL STEEL
BUILDING 4A

SET CHARGES

MPLODE BUILDING"

DEMO STEEL SHEAR

DEMOBILIZATION

108

"41

"35
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44*
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Plant 1 D&D Complex-Aug 96
CONSTRUCTION

Dollars in Thousands

Scow I BAC
FERMCO Labor H i 1,997
Materials Q 86
Subcontract M 3.251
Power Rodistlib.nl 438
Tamo Bldg O&D H 54
Support Trailers L J 134
Storage Pad H I 111

BCWS
971
14

1,326
438
54

134
111

BCWP
998
42

1,162
438
54

116
111

ACWP
888
29

1,173
446
50
92
56

Total Project

WASTE MANAGEMENT
Dollars in Thousands

400

300

Scope

Waste •
BAC

379

BCWS

85

BCWP

91

ACWP

57
Scope includes Containers, Packaging, Transportation off-site
Scope excludes Burial Off-site
BAC reduced to $379 Kfrom $696K

ENGINEERING
Dollars in Thousands

Scope BAC

Engr'ing Design • 515

Engr'ing Title III Q 282

BCWS

515

130

BCWP

515

155

ACWP

515

93
Total Project Cost

CONSTRUCTION, ENGR'ING. WASTE MGMT TOTAL
Dollars in Thousands

8,000

6,000 -

Cost BAC

Total Project • 6,979

BCWS

3,779

BCWP ACWP

3,685 3,400
Total BAC reduced to $6,979 from $7,341 - onsite burial cost duplication
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Summary of the Demonstration Technologies to be Integrated into the Plant 1 LSTD
Technology

Vacuum Removal of Insulation

Steam Cleaning of Equipment

Sponge Cleaning of Equipment

Raman Spectroscopy

Laser Induced Fluorescence (LIF)

PPE Cool Suit

Passive Aerosol Generator (PAG)

Foam Void Filling

Technology Description
The FEMP process buildings were constructed with a mineral wool insulation placed between
interior and exterior panels of transite. Currently this insulation is removed which is labor
intensive and generated airborne contamination. This technology uses a heavy-duty truck
transported vacuum (VacLoader) to remove, collect, and bag this insulation.
Currently, removed equipment is being cleaned using a high-pressure, four gpm, power wash
system. The washer water must be collected and processed. The new technology uses about a
one gpm flow that flashes to steam when it impacts the surface being cleaned. The flashed
steam is collected, filtered, and recycled.
Currently, removed equipment is being cleaned using a high-pressure, four gpm, power wash
system. The washer water must be collected and processed. The new technology uses
pneumatically transported sponge particles (typically with at least one dimension being about 1/8")
to clean the surfaces. The sponge material can be used on equipment that handled enriched
material; the water wash system can not be used on such equipment.

The sponge cleaning system is designed to recycle the sponge blasting media, which comes in
five degrees of abrasiveness. The FEMP LSTD used the two mildest grades of abrasive sponge
media.
To fully characterize a building, to determine isotopes of concern, so that proper PPE and
radiological postings are made, swipes are collected and sent to off-site laboratories for analysis.
Instead of sending these swipes off-site for analysis, with a typical turn-around time of two to
three weeks, Field Raman provides a rapid qualitative and quantitative tool which can analyze
each swipe in ten minutes or less.
In order to allow buildings to be opened to the atmosphere, radiological swipe samples must be
taken from floors, walls, and ceilings, to demonstrate that removable contamination levels are
below 5000 dpm alpha or beta/gamma. LIF provides an alternative to collecting smears by
providing direct, instantaneous, in situ readings of uranium contamination.
This technology demonstration will evaluate the effectiveness of a suit with small internally
attached hoses that carry ice cooled water. This "cool suit" will be worn under the laborer's PPEs.
This demonstration is to determine if the cool suit can improve the physiological conditions of the
laborers during high temperature work conditions and thus reduce heat stress concerns.
This technology will replace the need to use laborers to apply lock-down fixatives on the interior
surfaces of buildings before opening them up. This technology uses a remote aerosol generator
to "vaporize" the lock-down material which is transported to the building through a 12" hose.
Most of the waste resulting from the D&D of the Fernald Site will be placed in the FEMP's on-site
disposal facility (OSDF). Current cost estimates for the operation of the OSDF indicate that it is
more cost effective to dispose of process components segmented rather than as a single unit.
However, in some cases the cost of segmenting may be greater than the additional cost to
dispose of the component intact. Factors influencing the decision to dispose of a component
intact could include size, wall thickness, materials of construction (i.e., factors greatly influencing
the segmenting cost), and/or concerns related to significantly elevated airborne contamination
levels for radioactive and/or hazardous materials which would be generated during the equipment

Demonstration Status
- New technology demonstration
completed
- Baseline data still being collected
- Data being compiled
- New technology demonstration
completed
- Baseline data still being collected
- Data being compiled
- New technology demonstration
completed
- Baseline data still being collected
- Data being compiled

- Demonstration was initiated with the
collection of baseline data

- Completing PSP
- Contracting with vendor

- Issued RFP

- Issued RFP

- Issued RFP



Summary of the Demonstration Technologies to be Integrated into the Plant 1 LSTD
Technology

Low Density Grout Void Filling

Oxy-Gasoline torch

Pipe Inspection

Transite Pulverizer/Transfer System

Tank Inspection

Technology Description
segmenting. This demonstration will evaluate the use of foam to fill equipment voids in order to
meet the waste acceptance criteria, in lieu of equipment segmenting.
This technology demonstration is the same as that described for the foam void filling technology.
However, this demonstration will evaluate the use of low-density grout to fill the equipment voids
in order to meet waste acceptance criteria, in lieu of equipment segmenting.
This technology demonstration will evaluate the use of an oxy-gasoline torch in place of a typical
acetylene torch for the cutting of thick wall metal components.
Currently, all "C" class piping (determined from process knowledge) is routinely disposed of at
NTS. This costly process can be replaced by on-site disposal if visual inspection of the interior of
the piping can be performed to verify that no visible process material is present. Two pipe
inspection techniques are being demonstrated to see if an adequate production rate for inspection
can be achieved so that a cost saving can be realized.
Exterior roof transite panels are removed by hand and loaded into a skid-box which is then
lowered to the ground when full. The panels are then reloaded and restacked on pallets to be
surveyed, wrapped, and removed to an interim storage area. The demonstration evaluates the
use of a transite pulverizer coupled with a VacLoader (heavy duty transport system) for the
pulverizing, vacuum transport and direct deposit of the pulverized roof transite panels into bladder
bags. This will preclude the need for repeated handling (loading, unloading, restacking, and
wrapping) of the transite panels. Also, it should improve the productivity of the laborers on the
roof in that it will eliminate the down time that occurs while the laborers wait for the return of the
skip box.
Before components can be filled (foam or low density grout), they must be internally inspected.
The intent of this demonstration is to evaluate a remove viewing technology in order to perform
the required internal inspection of the equipment to be filled.

Demonstration Status

- Issued RFP

- Issued RFP

- Contracts being placed with vendors

- Technology just approved for
demonstration

- Preparing Technical Proposal
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Fernald Environmental
Management Project (FEMP)

Formerly known as the Feed Materials
Production Center
Owned by the U.S. Department of
Energy (DOE)
Produced high-purity uranium and
thorium products
Operated from 1951 to 1989
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FEMP Site
A -StSSBSSfe i t * , -S&Sfctw. ^

1050 acre site

Approximately 18 miles
northwest of Cincinnati,
Ohio

The Great Miami
Aquifer, the sole source
of drinking water,
underlies the site

Remedial strategy
divided the site into five
operable units
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Operable Unit 1(OU1)

Consists of
- Clearwell
- burn pit
- six (6) waste pits
plus the berms, liners, and soil to an
approximate depth of three feet beneath
them
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Operable Unit 2 (OU2)

Includes
- solid waste landfill
- lime sludge ponds
- flyash piles
- other South Field disposal areas
and the berms, liners, and soil within the
unit's boundary
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Operable Unit 4 (OU4)

Consists of
-Silos 1, 2, 3, and 4
- silo berms and underlying soil
- decant sump tank system
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Operable Unit 5 (OU5)

Addresses the environmental media that
includes:
- soil
- surface water and sediment
- groundwater and perched water
- flora
- fauna
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Operable Unit 3 (OU3)

Consists of the former Production Area and
production-associated buildings, equipment,
and materials
Buildings are steel framed with transite siding,
concrete block, or pre-engineered with metal
siding and roofing
All structures will first be decontaminated and
then dismantled
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FEMP 10 Year Plan

TAG-21 November 1996



Incoming raw and Recovered scrap material
recycled materials from other plants Incoming UF6

Plant 1
Sampling Plant

Sampling
Uranium analysis

Plant 8
Scrap Recovery

Oxidation and
dissolution of scrap

Pilot Plant

UF6 converted to UF4

Dissolution
Separation

Conversion to UO3
UO3 "Gulping"

Plant 9
Special Products

Casting of uranium ingots
Machining of uranium metal

Plant 6
Metals Fabrication

Cutting, drilling, machining,
and neat treatment of

metallic uranium

Schematic diagram of the FMPC production process. The flow of
recycled materials was more complex that can be illustrated simply.
For example, recycled uranium received as uranium trioxide would
not be processed in Plant 2/3, but would be feed material for Plant 4.

Incoming
extruded
uranium
tubes

Finished Products

The Fernald dosimetry reconstruction project • K. R. Meyer ETAL.



Safe Shutdown

Will remove and disposition all nuclear
product and in-process residue materials
Provides for the isolation and de-energizing of
equipment and utilities
Will be completed prior to the start of D&D
activities for each building
Materials will be disposed of at the DOE
Nevada Test Site

TAG-21 November 1996



OLD Interim Remedial Action

Decontamination of more than 200 structures
Dismantlment of the above-grade structures
Removal of foundations, underground utilities,
and other at- and below-grade structures
Off-site disposal of no more than 10%, by
volume, of the non-recoverable or non-
recyclable waste
Interim storage of the remaining waste
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FEMP 0U3 D&D

Accelerated Schedule for 0U3
Dismantlement
Plant 4 D&D
Plant 1 Complex - Phase 1 D&D
Plant 1 Large Scale Technology
Demonstration (LSTD)
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Accelerated Case Baseline
Schedule for Operable Unit 3
Dismantlement
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Plant 4 Photo
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Plant 4 Description
*X&w& * t - „> t> ^ i

Seven level, five story structural steel
frame with transite siding, concrete
base, and steel grate floors
Over 1 million cubic feet of space
Used to convert uranium trioxide
(orange oxide) to uranium tetrafiouride
(green salt)
Operated from 1954 to 1988
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Plant 4 D&D Project

Contract awarded to B&W - Nuclear
Environmental Services, Inc. in
November 1994
Safe Shutdown activities were
performed and a Notice to Proceed was
provided in December 1994
Completion of facility demolition was
targeted for September 1996
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Plant 4 - Work Remaining as of
May 1996

Building wash-down/clearance testing
Removal of exterior transite
Removal of remaining equipment
Removal of structural steel
Demobilization

TAG-21 November 1996



Photo - Worker on second • Photo - Workers washdown
floor washing down structural second floor ceiling from
members scissors lift
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man

Photo - Workers removing • Photo - Workers removing
wall transite from Plant 4 roof transite from Plant 4
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• Photo - Laborers dismantling • Photo - Removal of
contaminated green salt construction debris from
equipment prior to removal Plant 4
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Photo - Worker uses a high
pressure wash system to
clean radiologically
contaminated construction
debris prior to
containerization

Photo - Workers use a
portable band saw to cut an
angle bracket pipe support.
Another worker assists the
HEPA vacuum hose to
control airborne emissions
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Building 4A Corrective Actions
to Recover Schedule

Worked 6-10 hour days during shearing and
stacking of structural steel
Increased crew size to allow for work on roof
and 4 building sides during exterior transite
removal
Preparatory work for implosion was performed
concurrently with exterior transite removal
Building was imploded August 1996
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Implosion photos (3)
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Plant 1 photo
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Plant 1 Complex Description

Received uranium ore for the uranium refining
and machining operations - was later
converted to support other site missions
Over 16,000 square feet and more than 3,000
tons of construction material and equipment
Sixty foot high, 4-story structural steel frame
with concrete floor, transite sheet siding and
roofing, some interior poured concrete
shielding walls, and primarily diamond plate
floors above ground level
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Plant 1 Complex Contaminants

Consistent with Plant 1 processing missions
- Alpha removable values to 100,000 dpm/100
cm2

- Beta/gamma removable values to 100,000
dpm/100 cm2

- Beta/gamma fixed values to 4,500,000
dpm/100 cm2

Thorium storage warehouse identified as a
RCRA hazardous waste management unit
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Plant 1 Complex Contamination

• Radiological
- uranium
- uranium daughters
- thorium
- reactor trace by-
products

• Chemical
- arsenic
- barium
- lead
- chromium
- cadmium
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SUMMARY OF PLANT 4 RADIOLOGICAL DATA

Building
No.

4A

Alpha Removable
(dpm/100 sq. cm)

Avg
Value

345

Max
Value

2,101

Sample
Size

: 40

Beta-Gamma Removable
(dpm/100 sq. cm)

Avg
Value

1,527

Max
Value

11,773

Sample
Size

40

Beta-Gamma Total
(dpm/100 sq. cm)

Avg
Value

83,127

Max
Value

1,400,000

Sample
Size

165

SUMMARY OF PLANT 1 COMPLEX-PHASE I RADIOLOGICAL DATA

Building
No.

1A

1B

30B

56B

56C

66

67

72

Alpha Removable
(dpm/100 sq. cm)

Avg
Value

185

40

61

N/A

N/A

109

7,429

118
WA = Not Available

Max
Value

3,650

54

172

N/A

N/A

368

98,922

462

Sample
Size

44

18

64

N/A

N/A

15

44

10

Beta-Gamma Removable
(dpm/100 sq. cm)

Avg
Value

397

56

160

105

156

438

9,977

197

Max
Value

5,331

138

500

400

1,000

1,533

114,218

840

Sample
Size

44

10

85

30

29

15

44

10

Beta-Gamma Total
(dpm/100 sq. cm)

Avg
Value

28,267

1,875

8,761

2,067

1,965

28,146

965,000

4,933

Max
Value

350,000

2,000

62,500

10,000

10,000

130,000

4,500,000

12,000

Sample
Size

138

16

21

30

29

41

10

15
G:\Justin\1 &4rad.wp



Plant 1 Complex D&D Project

Above-grade removal of 7 structures including
the main facility and 6 smaller production
support facilities
B&W NESI selected as contractor
Scheduled completion - late 1997
Expect implosion and hydraulic shearing to
remove steel structure of main facility
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Plant 1 D&D Approach

Removal of friable asbestos
Removal of equipment and piping
Removal of special features (such as
hazardous waste management units)
Removal of interior transite
Removal of insulation
Structure release cleaning
Removal of exterior transite
Removal of structural steel
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Aerial photo of Building 1A
(Plant 1) taken from the west
tower prior to the start of
D&D work

Photo - Dismantlement of the
Ore Size Reduction Building,
this is the first of eight Plant 1
D&D buildings to be
dismantled
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Photo - Workers • Photo-Interior transite
encapsulating and bagging removal
damaged transite panels
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Dismantlement of pulverizer • Photo - Interior transite
equipment on the first floor of removal from the third and
Building 1A fourth floors of Building 1A
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Plant 1, Building 1A - Work
Remaining as of October 1996

Building wash-down/clearance testing
Removal of exterior transite
Removal of remaining equipment
Removal of structural steel
Demobilization
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Large Scale Technology
Demonstration (LSTD)

Goals
-Apply commercial technologies that
are superior to baseline technologies
- Conduct at least 12 demonstrations
- Improve safety, cost, and/or schedule
- Improve the baseline cost immediately
and in the near future
- Direct funding to private industry

TAG-21 November 1996



Plant 1 LSTD

Major Areas Targeted for Improvement
- Needs/Lessons Learned from previous
D&D projects (developed with
contractors)
- Health and safety of workers
- Productivity improvements
- Waste volume reduction
- Recycle/reuse of materials
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Summary of Baseline vs.
Improved Technologies

Activity

Perform Characterization

Remove Demolition Debris

Perform Building Washdown/
Clearance

Perform Exterior Transite Removal

Perform Structural Steel Removal

Waste Management

Insulation Removal

Worker PPE

Baseline Technology

: - Direct measurements w/handheld
instruments
- Smear survey of surfaces

j - Manual Removal
; - Port-a-band saws
- Reciprocating saws
- Cut-off saw
-Washdown
- Survey (radiological)

\ - Lockdown fixatives
: - High-pressure wash
;- Manual removal
\ - Crane and Scaffolding
j - Controlled explosives
- Hydraulic shearing w/backhoe mounted units

I - Labor intensive size-reduction of large items

I - Glovebags and[containment tents

I Conventional PPE

Improved Technology

|- Work area characterization (Raman spectroscopy)

- Hand-held shear
• Steam cleaning w/vacuum recovery
• Sponge blast cleaning

• Laser Induced Fluorescence (LJF)
• Passive Aerosol Generator (PAG)

\- None currently identified for testing

j- None currently identified[for testing

\ - Void fillers Wcompressive strength
I-Foam void filling
j-Low density'grout void filling
- High volume vacuum system

!- Cooling body suit
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LSTD Technology Selection

Describe needs
Establish selection/evaluation criteria
and form/package
Search for technologies
Evaluate technologies
Make recommendation
Prepare technical/engineering proposal
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Plant 1 LSTD Process

Select the technology
Prepare for the demonstration
Conduct the demonstration
Analyze the data and issue a report
Incorporate demonstrated technology in
future D&D project work
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Results of Technology Selection -
LSTD at Plant 1

Demonstrated - Vacuum removal of
insulation
Demonstrated - Steam Cleaning of
Equipment
Demonstrated - Sponge Cleaning of
Equipment
Baseline data still being collected
Data is currently being compiled
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For additional information contact:
Lawrence E. Boing
Technology Development Division
Decontamination and Decommissioning Program
Argonne National Laboratory

Phone (630) 252-6729
Fax (630)252-1885
e-mail: lboing@anl.gov
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