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Enclosed for your approval is the D2 Removal Action Report for the C-340 Metals Reduction
Plant at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-1286&D2.
This D2 document incorporates comments received from the U.S. Environmental Protection
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of the FFA. Mobilization for this project occurred in August 2012, and final demobilization was
completed in August 2013.
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DOE/LX/07-1286&D2
Secondary Document

REMOVAL ACTION REPORT FOR THE C-340 METALS REDUCTION
PLANT AT THE PADUCAH GASEOUS DIFFUSION PLANT,
PADUCAH, KENTUCKY

Description of the Removal Action Implemented

The demolition of the C-340 Complex was warranted due to the contaminants of concern identified, their
associated concentration levels and potential for release, and relevant process knowledge, as
documented in the approved Removal Action Work Plan for the C-340 Complex Decommissioning at the
Paducah Gaseous Diffusion Plant, DOE/LX/07-0344&D2 (RAWP) (DOE 2010a). The Engineering
Evaluation/Cost Analysis for the C-340 Metals Reduction Plant Complex and the C-746-A East End
Smelter at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-0131&D2/R1, is
available online." This document describes the processes and operations that occurred in the C-340
Complex and documents the contaminants of concern, applicable or relevant and appropriate
requirements (ARARs), and performance standards for this removal action. The Comprehensive
Environmental Response, Compensation, and Liability Act non-time-critical removal action
decommissioning activities described herein included the structural demolition of the C-340 facility;
removal of certain low-hazard infrastructure (e.g., empty water, air, and nitrogen piping); and removal of
residual waste materials.

This removal action meets the removal action objectives agreed upon among U.S. Department of Energy
(DOE), the U.S. Environmental Protection Agency (EPA), and the Kentucky Department for
Environmental Protection (KDEP), as defined in the Action Memorandum for the C-340 Metals
Reduction Plant Complex and the C-746-A East End Smelter Non-Time-Critical Removal Action at the
Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-0290&D2 (DOE 2010b). The
removal action objectives are as follows:

e Reduce the potential exposure to on-site personnel from hazardous substances due to the structural
deterioration of these facilities; and

e Reduce risks of releases to the environment and exposure to future industrial workers that may result
from uncontrolled releases of hazardous substances, including radiological contamination, from these
facilities.

Completion of this removal action supports the long-term remediation of the Paducah Gaseous Diffusion
Plant. Demolishing the C-340 Complex structure has removed a source of a potential contaminant release
to the environment. The demolition of the C-340 Complex addresses the substantive Resource
Conservation and Recovery Act (RCRA) closure requirements for any areas where hazardous waste was
discovered during deactivation, as summarized in DOE’s letter, “American Recovery and Reinvestment
Act Projects—Regulatory Process for Resource Conservation and Recovery Act Reporting and Closure of
Areas Containing Newly Discovered Hazardous Waste,” of October 6, 2009 (DOE 2009), which was
approved by Kentucky on October 20, 2009 (KDEP 2009).

! http://www.latakentucky.com/PublicDocuments/C-340%20Action%20Memo%20Addendum%20D2-A1,%20Nov%202011/



The associated solid waste management units (SWMUSs) included in the RAWP for the C-340 Complex
are listed in Table 1.

Table 1. C-340 Complex SWMUs

C-340 Complex
SWMU No. SWMU Name
101 C-340 Hydraulic System
378 G-340-01 Generator Staging Area
379 G-340-03 Generator Staging Area
380 (G-340-04 Generator Staging Area
381 G-340-05 Generator Staging Area
382 G-340-06 Generator Staging Area
434 S-340-01 Satellite Accumulation Area
477 C-340 Metals Plant
514 C-340-D Reject Magnesium Fluoride Storage Silo
515 C-340 “Dirty” Dust Collection System
516 C-340 Derby Preparation Area Sludge Collection System
521 C-340 Saw System Degreaser
522 C-340 Work Pit Located at Ground Floor Level at B-7-B-9
523 C-340 Metals Plant Pit Ground Floor at F-6 to F-11
524 C-340 Pickling Sump B-10 and B-11
529 C-340 Power Plant Sump at Ground Floor Level

The aboveground portions of the C-340 Hydraulic System, SWMUs 101 and 477, have been removed and
disposed of. For SWMUs 378, 379, 380, 381, 382, and 434, all waste has been removed and these
SWMUs no longer exist. SWMUSs 514, 515, 516, and 521 have been completely removed and equipment
disposed of and only the slabs remain. SWMUs 522, 523, 524, and 529 were backfilled with Portland
cement concrete; the slabs were double washed and rinsed; and two contrasting colors of epoxy fixative
were applied (DOE 2010a).

Summary of Results

The demolition project involved removing the transite siding and demolishing the building structure,
including any remaining piping and equipment on the slab and packaging it for disposal. Figure 1 is a
photo of the C-340 Complex prior to demolition. Figure 2 shows the location of the facility. C-340
demolition did not involve removal of the slab, subslab penetrations, and/or foundations. Photos of the
demolition of the C-340 progress are included in Appendix A. The slab was surveyed for radioactive
materials, visually inspected for residual materials or staining, and sealed with a fixative. Pits were filled
with Portland cement concrete.

Wastes were segregated, packaged, and dispositioned on-site at the C-746-U Landfill and off-site at
EnergySolutions or Nevada National Security Site (NNSS). Very small quantities of waste generated
during the removal action, such as used oil from equipment, maintenance, or unused chemicals, were
dispositioned at Clean Harbors; Diversified Scientific Services, Inc. (DSSI); and East Tennessee
Materials & Energy Corporation (M&EC). A total of approximately 35 ft’ of waste was disposed of at
these facilities. No equipment was identified that could be recycled or reused inside or outside of the DOE
Complex.



Figure 1. C-340 Complex Prior to Demolition; View is from the Northeast Corner

Demolition®

Transite removal began on August 22, 2012, and was completed on December 19, 2012. The actual
structural demolition of the C-340 Complex was initiated on September 26, 2012, and was completed on
February 12, 2013. All structural debris was packaged by March 27, 2013, and the application of slab
sealant was completed by July 31, 2013. The demolition operations were completed in accordance with
the D2 RAWP that had been approved by EPA on November 5, 2010. The Commonwealth of Kentucky
had approved the D2 RAWP on November 4, 2010. Demolition activities were completed in accordance
with PAD-PL-QM-001, Quality Assurance Program Implementation Plan for the Paducah
Environmental Remediation Project, which can be accessed on the internet.?

During the activities that took place prior to beginning demolition, straw bales were placed along all
storm water drainage ditches and around drainage grates. These storm water controls were consistent with
the identified ARARs/to be considered guidance.

Dust suppression was used before, during, and after building demolition and also during waste packaging
activities. Suppression methods included water misting with a DustBoss®, hand-held hoses for spot
suppression, and the use of fixative. Prior to significant rainfall events, waste piles awaiting packaging
were covered with Posi-Shell®, a clay-like spray-on product, to minimize potential for contaminated
storm water runoff.

2 This section addresses the provisions of Section 2.3.5 of the RAWP.
® http://iwww. latakentucky.com/PublicDocuments/C-340%20RAR%20D1,%202013-12/
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The demolition of the facility was accomplished using standard construction equipment, excavator-
mounted shears, and excavator-mounted grapples. Primarily, a special ultra-high-reach excavator was
used for taller portions of the facility. Transite was removed using manlifts. Minor demolition was
accomplished with plasma and oxy-acetylene cutting torches. Demolition of the structure included
removal of infrastructure that was left in place after deactivation. Examples of the infrastructure included
piping, stabilized ductwork, and deactivated equipment. This piping and equipment were removed and
downsized prior to packaging for disposal.

The C-340 Complex demolition proceeded as follows:

o Initiated transite removal on shipping and receiving area;

e Demolished lunch room boundary control station on south end;

e Demolished the shipping and receiving area on the north end of the complex;

e Removed transite on the C-340-B Metals Plant during demolition of the boundary control station and
shipping and receiving;

e Initiated demolition at the south end of C-340- B Metals Plant;

e Performed transite removal on north and west side of C-340-A Powder Building and C-340-C Slag
unit during demolition of the C-340-B Metals Plant;

o Completed transite removal on remainder of C-340-A Powder Building and C-340-C Slag Unit;

e Demolished the C-340-C Slag Unit; and

e Demolished the C-340-A Powder Building.

During the demolition and removal of transite, asbestos-containing insulation that previously had been
inaccessible was made accessible. Abatement of this asbestos was performed at this time, prior to

proceeding with demolition.

Slab Verification Survey and Surface Preparation®

After the waste was removed, the slab was cleaned; all anchor bolts, piping, and metal framing was
removed from the slab using cold cutting and hot work methods, such as metal cutting saws, reciprocating
saws, and torches. Sumps and pits were cleaned out and backfilled with Portland cement concrete.
Samples were collected from the bottom of the sumps.

The slab was inspected visually to identify any residual materials or staining. No residue or staining was
observed. The slab was surveyed in accordance with the Demolition Verification Removal Action Plan to
determine if there was residual radioactivity on the slab. This survey was performed following washing of
the slab to prepare for epoxy application. Additionally, surveys were performed after application of the
fixative to determine appropriate postings and control of the slab. The slab has been posted as a Fixed
Contamination Area.

* This section addresses the provisions of Section 2.3.7 of the RAWP.



Over 240 data points were collected during performance of the survey. As expected based on historical
operations, fixed radiological contamination was found on the slab, with alpha contamination identified at
levels up to 7,520 disintegrations per one hundred square centimeters (dpm/100 cm?), and beta/gamma
contamination was identified at levels up to 1,150,000 dpm/100 cm’ during surveys performed after
cleaning of the slab, but prior to applying fixative. Very few of the survey data points indicated
transferrable contamination above levels for posting as a Contamination area, and the application of the
epoxy fixative sealed this contamination to the slab. The post-fixative surveys indicated no removable
contamination above modified transuranic limits, which are 200 dpm/100 cm’ removable alpha
contamination and 1,000 dpm/100 cm’ removable beta contamination. Based on post-fixative application
surveys, the slab was posted as a Fixed Radiological Contamination Area. The radiological surveys are
provided in Appendix B. Radiological surveys are performed in accordance with Radiological Protection
Program Description for LATA Environmental Services of Kentucky, PAD-RAD-0101/R1ACI1, which
can be accessed on the internet.’

During deactivation of the facility, the slab, pits, and sumps floors were sealed with an application of
Fiberlock ABC, a hydrocarbon-based fixative. Slab fixative was applied using airless sprayer equipment.
Following demolition and final surveying, the slab underwent a double wash and rinse, followed by
application of an epoxy-based sealant, Macropoxy 646-100, with Armorseal Rexthane top coat. The top
coat of the sealant was applied in a contrasting color.

Sump Verification Survey and Waste Water Disposal®

Figure 3 depicts the slab design/construction of the C-340 Complex. The sumps were cleaned out, and
samples of the concrete from the pit walls were collected from pits on the C-340 Slab. Three samples and
one duplicate were collected from the hydraulic ram pit (SWMU 522), one from the elevator pit, and one
from the conveyor trench (SWMU 523). Additionally, a duplicate and a field blank were collected. These
samples were analyzed for total polychlorinated biphenyl (PCB) and specific aroclors. Only Aroclor 1248
was detected in any of the samples. Results from the sampling are summarized in Table 2, and the data
are provided in Appendix C. Data collection was performed in accordance with Paducah Gaseous
Diffusion Plant Programmatic Quality Assurance Project Plan, DOE/LX/07-1269&D2/R1, which can be
accessed on the internet.’

Table 2. PCB Sump Samples

Sample Number Location Aroclor 1248 Total PCB
(mg/kg) (mg/kg)

340CONPIT-1 East Wall Near North End of Ram Pit (SWMU 522) 7.89 7.89
340CONPIT-1D East Wall Near North End of Ram Pit (SWMU 522) 16.9 16.9
(DUPLICATE)

340CONPIT-2 East Wall Middle of Ram Pit (SWMU 522) 305 305
340CONPIT-3 East Wall Near South End of Ram Pit (SWMU 522) 32.8 32.8
340CONPIT-4 Northeast Corner of small pit NE of Ram Pit 2.56 2.56
340CONPIT-5 East Wall of Elevator Shaft Pit 1.91 1.91
340CONPIT-6 West Wall of Conveyor Pit (SWMU 523) 3.6 3.6

Approximately 8,000 gal of water was removed from the sumps prior to backfilling with concrete. The
water was sampled and analyzed for PCBs, metals, and radioactive contamination. The analytical results
indicated presence of PCB greater than discharge limits. Based on these results, treatment of this water by

* http://www.latakentucky.com/PublicDocuments/C-340%20R AR %20D1,%202013-12/
® This section addresses the provisions of Section 2.3.7 of the RAWP.
7 http://wwwlatakentucky.com/PublicDocuments/Programmatic%20QAPP%20D2R 1,%202013-02/
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carbon absorption and filtering to remove suspended radionuclides was completed. The water was
sampled following treatment; analyzed; and, based on the analysis, was discharged in accordance with
ARARs. No residues or stained areas were observed on the walls and floors of the sumps following the
removal of the water.

Approximately 7,800 gal of decontamination waste water was generated during this project. This water
was characterized, and treatment is complete. The decontamination waste water was treated by carbon
absorption, followed by pH adjustment, precipitation, and filtering to reduce dissolved radionuclide
levels. Following treatment, this water was sampled, analyzed, and discharged in accordance with
ARARs. Treatment and discharge of all waste water was completed on September 24, 2013.

Waste Segregation, Packaging, and Disposal®

Implementation of the removal action generated 118,034 ft* of demolition debris, not including
wastewater. The demolition material was segregated into two primary waste streams. The demolition
generated 64,028 ft* of debris that met the waste acceptance criteria and was disposed in the on-site
C-746-U Landfill. Disposal of this waste stream, which included the transite removed from the building
exterior, was completed in July 2013. During routine sampling at the C-746-U Landfill in the spring of
2013, uranium concentrations in leachate and surface water from the landfill indicated uranium levels
had increased above those levels generally observed at the landfill. The radionuclide levels observed
were in compliance with DOE Order 458.1. This increase was observed in the months after the
placement of waste from the C-340 demolition project into the landfill. DOE continued to monitor
these results and has observed an overall decrease in uranium levels. DOE continues to actively
implement its environmental monitoring program, which includes surface water, leachate, and effluent
sampling. The sampling results are included in Kentucky Pollutant Discharge Elimination System
monitoring reports and landfill reporting.

Demolition resulted in generation of 53,414 ft' of PCB remediation low-level waste (LLW) waste at
levels of PCBs above 50 ppm that was disposed of at EnergySolutions. This waste included 51,800 ft* that
was shipped in 28 railcars on July 18, 2013. In addition to the gondola shipments, 1,614 ft of material in
intermodals and other containers of PCB remediation waste were shipped to EnergySolutions; the final
shipment of this material occurred on September 23, 2013.

The demolition generated 456 ft* of LLW that required disposition at the NNSS, based on levels of
depleted uranium. The final shipment of this material occurred on September 30, 2013.

Approximately 136 ft’ of mixed waste or hazardous waste was generated during the removal action. This
material was dispositioned at EnergySolutions, DSSI, M&EC, or Clean Harbors. The final shipment of

this material occurred on September 23, 2013.

Contamination Control

During the performance of the C-340 demolition, activities that had the potential to involve radioactive
materials or radioactive contamination were conducted in accordance with the LATA Environmental
Services of Kentucky, LLC, Radiation Protection Program, PAD-PLA-HS-002/R2. This document
outlines the requirements necessary to ensure compliance with applicable federal laws and DOE Orders.
Routine radiological surveys were performed on predetermined schedules by the radiation protection
staff. Additional samples were obtained before, during, and following the completion of work that could
impact radiation/contamination levels.

8 This section addresses the provisions of Section 2.3.6 and Section 2.3.4 of the RAWP.



Radiological surveys included exposure rate measurements from the following locations: (1) from the
general area; (2) at 30 cm from a source or surface of interest; and (3) on contact with potential sources of
radiation where hands-on work was occurring. Radiological surveys also were performed in and adjacent
to potentially contaminated areas to evaluate contamination levels and identify any spread of
contamination beyond established boundaries.

There were no personnel contamination events during D&D of the C-340 Complex. During high-reach
demolition operations, small pieces of dried fixative and paint were being dislodged from the elevated
areas of the C-340 Complex. This lightweight debris was being blown from the upper floors of the
building due to wind gusts and was found outside the Contamination Area encompassing the demolition
site. Contamination measurements determined that the dried, fixative debris did not possess radioactivity
in excess of 10 CFR § 835 limits, while the heavier dried paint debris did. Individual pieces of
contaminated dried paint debris were found to be less than 100 cm” in area. Radioactivity on the paint
debris was measured up to maximum result of 26,000 dpm beta/gamma and 59 dpm alpha. No detectable
removable contamination was detected on the debris. Paint chips were retrieved and dispositioned with
demolition debris.

During high-reach demolition operations of the 7th floor of C-340, small pieces of contaminated
insulation and contaminated water overspray were blown onto the roadway north of the C-340 Facility.
The roadway is outside the Contamination Area that surrounds the demolition site. Initial surveys of
vehicles and roadway in the impacted area indicated the presence of removable contamination in excess
of 10 CFR § 835 limits. It is suspected that water used for dust suppression became contaminated after
contacting uranium residue within a duct and was blown into the northern buffer area by gusting winds.
The residue and insulation were not accessible prior to demolition. Small pieces of insulation also were
retrieved from the C-531 Switchyard, located north of the C-340 Complex. Removable radioactivity on
the roadway (Oklahoma Avenue) was measured up to a maximum result of 8,600 dpm/100 cm’
beta/gamma and 1,300 dpm/100 cm’® alpha. Removable radioactivity on the vehicles parked on the
C-340 Facility entrance and roadway was measured up to a maximum result of 3,700 dpm/100 cm’
beta/gamma and 1,200 dpm/100 cm’ alpha. The roadway previously had been posted as a Radioactive
Materials Area/Fixed Contamination Area due to contaminated windborne paint flakes that were found in
this area. Vehicles were decontaminated using household cleaners (e.g., Simple Green, 409) and wipes;
then the vehicles were surveyed and free released in accordance with 10 CFR § 835 limits. The roadways,
which previously were posted as fixed contamination areas due to historical contamination, were
surveyed to verify no remaining loose contamination was present, they were returned to fixed
contamination status.

During downsizing of a heater box located in the C-340-B Building on December 12, 2012, the shear cut
into the box and encountered a layer of asbestos insulation hidden behind firebrick in the heater. Dust
became airborne and overwhelmed the misting dust suppression system and exited the Contamination
Area boundary, which was posted along the facility’s eastern fence. The dust continued east-northeast
across equipment that was located immediately adjacent to the fence and ultimately dispersed. The dust
left a white residue on the adjacent equipment (i.e., generators, utility trailer, fire extinguishers, and
ladder). Work was stopped, and the area impacted by the asbestos was cleaned up, with resulting material
packaged as asbestos-containing waste. The equipment involved was decontaminated. The heater box was
dispositioned without further downsizing as asbestos waste. Work activities were redirected during the
cleanup and decontamination of equipment due to the presence of the asbestos in the heater box. No
workers were in the area immediately downwind of the dust, and the operator downsizing the material
was inside an enclosed cab excavator and was wearing disposable anticontamination coveralls with a
respirator. An initial assessment by surveying the generator in the area measured removable
contamination at 250 dpm/100 cm” transferable alpha and 915 dpm/100 cm” transferable beta/gamma that



exceeded Appendix D of CFR § 835 limits for removable contamination. The area was posted as a
contamination area until decontamination of the equipment and area was completed to release levels. The
postings then were removed.

Following this discovery of the hidden asbestos layer, other similar heating equipment in the
C-340 Complex was evaluated for the potential for hidden layers of asbestos. A set of clamshell heaters
located on the sixth and seventh floors of the C-340-A Powder Building was identified that contained
similar nonasbestos firebrick. Samples were collected from behind the firebrick in the heaters, and a
concealed, underlying asbestos material was identified. Demolition was deferred in this area to allow
abatement of the asbestos-containing material in these clamshell heaters.

Material and equipment released from radiological areas to controlled areas, or for unrestricted release,
were monitored by radiological control personnel. No vehicles, heavy equipment, tools, or equipment
were removed from the C-340 area without written certification that the equipment had undergone a
radiological survey and had met the appropriate release criteria.

Area Air Monitoring

Over 3,700 discrete air samples were collected for radiological contamination, asbestos, and metals
during the demolition. These samples comprised of breathing zone personnel monitoring samples for
workers, area monitors, perimeter monitors, and clearance samples. Of these 3,700 samples, a total of 8
breathing zone samples exceeded the DOE Occupational limit for radiological contamination that triggers
use of respiratory protection. The workers for which these samples were collected were using the
appropriate protection. A total of 1,651 breathing zone samples was collected. Additionally, 373
perimeter or area monitoring samples were collected for radiological contamination. None of the area or
perimeter monitors indicated presence of airborne radioactive materials at the DOE occupational limit.
The perimeter samples were collected using solar powered samplers, running continuously, with samples
nominally collected twice weekly.

None of the 20 area samples collected for metals or the 5 personnel monitoring samples collected for
metals exceeded the Occupational Safety and Health Administration (OSHA) permissible exposure limits
(PELs). A total of 1,386 perimeter samples was collected for asbestos during all phases of the removal
action. Three asbestos perimeter asbestos samples that reported at .01009 fibers per cm® (f/cc) of air
during lead bolt cutting for transite removal; 0.01391 f/cc during transite removal and building
demolition; and 0.01024 f/cc during building demolition and material downsizing.

These were compared to an administrative control level for asbestos perimeter sampling of 0.01 fibers
per cm’. Since these samples were at or slightly above the administrative control level and were only
3 samples from a total of 1,386 perimeter samples, changes were not made to work practices or dust
control measures based on these 3 samples. A total of 292 breathing zone asbestos samples was collected
during the transite removal and asbestos abatement activities. One sample of these exceeded the OSHA
PEL. This sample was a personnel monitoring sample collected during demolition by the demolition
subcontractor of an asbestos containment, which was reported at 1.89 f/cc, versus an occupational limit of
0.07 f/cc based on a 10 hour work day. The subcontractor employee was wearing disposable
anticontamination coveralls and a full-face, powered, air purifying respirator during the containment
demolition. The protection factor of the respiratory equipment was not exceeded. Corrective actions,
including changing approach for asbestos abatement and providing additional oversight of subcontractor
asbestos activities, were implemented as a corrective action following the event that produced this
sample. Required clearance samples were performed in accordance with ARARs, including
401 KAR 58:040 4(2)(c). All clearance monitoring results met the applicable standards for successful
abatement as defined in the ARARs. Data summaries for the air monitoring are provided in Appendix D.

10



Summary of Problems Encountered

No significant problems were encountered during implementation of the RAWP. Minor issues
encountered during the demolition included the release of paint chips, fixative, and contaminated
insulation outside the demolition area, as well as the discovery of hidden asbestos in the heater boxes and
clam shells. Additional detail on these deviations is included in the section entitled, “Contamination
Control.”

Additionally, the following specific items were identified that were minor deviations from the RAWP.
None of these deviations impacted the implementation of the removal action or compliance with ARARs.

(1) RAWP, Section 2.3.6.1, included an expectation that the majority of waste would be LLW and
asbestos-containing material. Characterization indicated, however, that nearly 50% of generated
demolition debris was LLW PCB remediation waste, with concentrations greater than 50 ppm PCB.
The PCB Remediation Waste disposition was completed in accordance with ARARs.

(2) Following completion of demolition and removal of waste, several failures in the building slab were
identified that were not present prior to structural demolition. These included holes or damaged areas
of concrete that, in a few cases, extended through the slab into the backfill below. To ensure a good
bond between the slab and the epoxy fixative, forms were installed and concrete was poured to fill
holes. The RAWP did not address potential repairs to the slab following demolition, however, the
repairs were necessary to ensure the epoxy coating would adhere, and the repairs did not impact the
removal actions’ compliance with ARARSs.

(3) The sequence of work defined in the Demolition Plan in the RAWP (Appendix A) included filling of
pits with flowable fill prior to structural demolition. The field sequence for work was adjusted,
resulting in the filling of pits after demolition was partially completed. This sequencing did not
impact compliance with ARARs.

Summary of Accomplishments and/or Effectiveness of the Removal Action

The demolition of the C-340 Facility was accomplished in accordance with the D2 RAWP (DOE 2010a).
Waste handling, segregation, packaging, shipping, and disposal were accomplished in accordance with
ARARs.

Timeline for Completion

Table 3 illustrates the timeline for the D&D phase of the C-340 demolition program. The demolition was
initiated on September 26, 2012.
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Table 3. Timeline of Demolition of C-340 Complex

Date Activity
8/22/2012 Initiate Transite Removal
9/26/2012 Begin Demo of C-340 B and Lunch Room
10/3/2012 Begin Demo of Shipping and Receiving
10/4/2012 Completed Demo of Shipping and Receiving
10/8/2012 Begin Demo of MgF, Tank
10/9/2012 Completed Demo of MgF, Tank
12/19/2012 Complete Transite Removal
10/24/2012 Completed MgF, Tank disposal
10/30/2012 Completed Waste Disposal from Shipping and Receiving and Lunch Room
11/14/2012 Begin C-340-B Building Demo
12/7/2012 Begin C-340-B Building Demo
1/4/2013 Begin C-340-C Slag Unit Demo
1/22/2013 Begin C-340-A Building Demo
1/3/2013 Completed C-340-B Building Demo
1/4/2013 Completed C-340-C Slag Unit Demo
2/12/2013 Completed C-340-A Building Demo
2/28/2013 Completed Backfilling of Sumps
7/25/2013 Completed Applying Sealant to Slab
9/30/2013 Completed Shipment of Demolition Debris for Off-site Waste Disposal
8/1/2013 Completed Waste Disposal at C-746-U Landfill

Completed Treatment and Discharge of Decontamination Water and Water from

9/24/2013 Sumps

Summary of Any Operation and Maintenance Required

Routine inspection of fixative on slabs and repair as necessary is only operation and maintenance
required.

Summary of the Project Cost

The cost of implementing this removal action project, including packaging, transportation, and disposal of
demolition debris, was $20.2 million. Table 4 summarizes the cost elements.

Table 4. Summary of Cost Elements

Activity Cost, $M
Demolition of Structure, Project Management, Slab Preparation,
and Sealing, Site Restoration 13.5
Structural Waste Packaging, Transportation, and Disposal 6.7
Total $20.2
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APPENDIX A

PHOTOGRAPHS OF C-340 DEMOLITION OPERATIONS
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Figure A.1. C-340 Complex Prior to Demolition

Figure A.2. A Man-lift Is Used to Reach Fixative-sprayed Transite Panels
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Figure A.4. Workers Wrap Stacked Transite for Disposition
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Figure A.5. Double-wrapped Stack of Transite Panels Are Moved to Loading Area
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Figure A.6. Double-wrapped Stacks of Transite Panels Are Loaded on
Truck for Transport



Figure A.7. Debris from the Lunch Room Is Loaded into Trucks for Transport to the
C-746-U Landfill (Trucks are lined with plastic and waste is covered before
leaving the area.)
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Figure A.8. Excavators with Shear Attachments Are Used To Remove Parts of the
Building and Debris Generated by Demolition Activities
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Figure A.9. Two Excavators Downsize a Beam from the C-340-B Metals Plant Building
(Debris from this building loaded in gondolas for off-site shipment.)

Figure A.10. Excavators Load Debris from the C-340-B Building into Roll-off Bins in
Background (Loaded bins are transported to the railcar loading area for transfer into gondolas
for off-site shipment. Bins are plastic-lined and waste is covered when leaving the area.)



Figure A.11. An Ultra-high-reach Demolition Machine Is Used To Remove Parts of the
Building That Can’t Be Reached by the Smaller Excavators

Figure A.12. An Ultra-high-reach Demolition Machine Is Used to Demolish the
Metals Plant from the Top Down
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Figure A.13. The Support Beams for the Metals Plant Are Cut To Bring the
Building to Slab

Figure A.14. Debris Being Processed Following Demolition
(Debris segregated from different parts of building by sequencing demolition;
separate debris piles maintained for landfill disposal and off-site shipment.)
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Figure A.15. C-340 Complex after Demolition

A-10



APPENDIX B

RADIATION SURVEY RESULTS



THIS PAGE INTENTIONALLY LEFT BLANK



PRE-FIXATIVE SURVEY RESULTS
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PaducahOREIS Report for: DD13-340-CONPIT

340CONPIT-BF from: on 2/21/2013 Media: WQ SmpMethod:
Comments:
Counting Result Foot  Reporting
Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*
PPCB
PCB-1016 0.17 ug/L u 0.17 PGDP  SW846-8082 X/
PCB-1221 0.18 ug/L u 0.18 PGDP  SW846-8082 X/
PCB-1232 0.14 ug/L u 0.14 PGDP  SW846-8082 /X1
PCB-1242 0.1 ug/L u 0.1 PGDP  SW846-8082 /X1
PCB-1248 0.12 ug/L u 0.12 PGDP  SW846-8082 /X1
PCB-1254 0.07 ug/L u 0.07 PGDP  SW846-8082 /X1
PCB-1260 0.05 ug/L u 0.05 PGDP  SW846-8082 /X1
PCB-1268 0.09 ug/L u 0.09 PGDP  SW846-8082 /X1
Polychlorinated biphenyl 0.18 ug/L u 0.18 PGDP  SW846-8082 X/
340CONPIT-5 from: C-340-A on2/21/2013  Media: SZ SmpMethod:  GR
Comments: 35 g Concrete E. Wall Elevator shaft Pit35 g Concrete E. Wall Elevator shaft Pit
Counting Result Foot  Reporting
Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*
PPCB
PCB-1016 0.77 mg/kg Uy 0.77 PGDP  SW846-8082 /X1
PCB-1221 1 mg/kg u 1 PGDP  SW846-8082 /X1
PCB-1232 0.77 mg/kg u 0.77 PGDP  SW846-8082 /X1
PCB-1242 0.46 mg/kg u 0.46 PGDP  SW846-8082 /X1
PCB-1248 1.91 mg/kg X 0.77 PGDP  SW846-8082 /X1
PCB-1254 0.69 mg/kg u 0.69 PGDP  SW846-8082 /X1
PCB-1260 0.77 mg/kg u 0.77 PGDP  SW846-8082 /X1
PCB-1268 0.61 mg/kg u 0.61 PGDP  SW846-8082 X/
Polychlorinated biphenyl 1.91 mg/kg 1 PGDP  SW846-8082 X/
340CONPIT-1 from: C-340-B on 2/21/2013  Media: SZ SmpMethod: GR
Comments: 30 g Concrete E. Wall, N. End Ram Pit - North Point of Large Ram Pit30 g Concrete E. Wall, N.
Counting Result Foot  Reporting
Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*
PPCB
PCB-1016 1.92 mg/kg u 1.92 PGDP  SW846-8082 /X1
PCB-1221 2.49 mg/kg u 2.49 PGDP  SW846-8082 /X1
PCB-1232 1.92 mg/kg u 1.92 PGDP  SW846-8082 /X1
PCB-1242 1.15 mg/kg u 1.15 PGDP  SW846-8082 /X1
PCB-1248 7.89 mg/kg 1.92 PGDP  SW846-8082 /X1
PCB-1254 1.72 mg/kg u 1.72 PGDP  SW846-8082 X/
PCB-1260 1.92 mg/kg u 1.92 PGDP  SW846-8082 X/
PCB-1268 1.53 mg/kg u 1.53 PGDP  SW846-8082 X/
Polychlorinated biphenyl 7.89 mg/kg 2.49 PGDP  SW846-8082 /X1

“X” qualifier indicates that the laboratory included a comment with the results. For these samples, the laboratory's comment included the percent difference
between the two columns on the instrument, and that the laboratory reported the higher result for Aroclor 1248.
“Y” qualifier means the matrix spike/matrix spike duplicate recovery and/or RPD failed acceptance criteria.

*Verification/Validation/Assessment

C-3

4/29/2013 Page 1 of 3



PaducahOREIS Report for: DD13-340-CONPIT

340CONPIT-1D from: C-340-B on2/21/2013  Media: SZ SmpMethod: GR
Comments: 35 g Concrete E. Wall, N. End Ram Pit Duplicate - North Point of Large Ram Pit35 g Concrete
Counting Result Foot  Reporting
Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*
PPCB
PCB-1016 3.83 mg/kg u 3.83 PGDP  SW846-8082 X/
PCB-1221 4.98 mg/kg u 4.98 PGDP  SW846-8082 X/
PCB-1232 3.83 mg/kg u 3.83 PGDP  SW846-8082 X1
PCB-1242 2.3 mg/kg u 2.3 PGDP  SW846-8082 X1
PCB-1248 16.9 mg/kg 3.83 PGDP  SW846-8082 X1
PCB-1254 3.45 mg/kg u 3.45 PGDP  SW846-8082 X1
PCB-1260 3.83 mg/kg u 3.83 PGDP  SW846-8082 X1
PCB-1268 3.07 mg/kg u 3.07 PGDP  SW846-8082 X1
Polychlorinated biphenyl 16.9 mg/kg 4.98 PGDP  SW846-8082 X/
340CONPIT-2 from: C-340-B on2/21/2013  Media: SZ SmpMethod:  GR
Comments: 43 g E. Wall Middle of Ram Pit - Middle Point of Large Ram Pit43 g E. Wall Middle of Ram Pit -
Counting Result Foot  Reporting
Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*
PPCB
PCB-1016 15.3 mg/kg Uy 15.3 PGDP  SW846-8082 X1
PCB-1221 19.9 mg/kg u 19.9 PGDP  SW846-8082 X1
PCB-1232 15.3 mg/kg u 15.3 PGDP  SW846-8082 X1
PCB-1242 9.19 mg/kg u 9.19 PGDP  SW846-8082 X1
PCB-1248 305 mg/kg X 15.3 PGDP  SW846-8082 X1
PCB-1254 13.8 mg/kg u 13.8 PGDP  SW846-8082 X1
PCB-1260 15.3 mg/kg u 15.3 PGDP  SW846-8082 X1
PCB-1268 12.3 mg/kg u 12.3 PGDP  SW846-8082 X/
Polychlorinated biphenyl 305 mg/kg 19.9 PGDP  SW846-8082 X/
340CONPIT-3 from: C-340-B on 2/21/2013  Media: SZ SmpMethod: GR
Comments: 37 g E. Wall, S. End Ram Pit - South Point of Large Ram Pit37 g E. Wall, S. End Ram Pit - Sou
Counting Result Foot  Reporting
Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*
PPCB
PCB-1016 7.74 mg/kg u 7.74 PGDP  SW846-8082 X1
PCB-1221 10.1 mg/kg u 10.1 PGDP  SW846-8082 X1
PCB-1232 7.74 mg/kg u 7.74 PGDP  SW846-8082 X1
PCB-1242 4.64 mg/kg u 4.64 PGDP  SW846-8082 X1
PCB-1248 328 mg/kg 7.74 PGDP  SW846-8082 X1
PCB-1254 6.96 mg/kg u 6.96 PGDP  SW846-8082 X/
PCB-1260 7.74 mg/kg u 7.74 PGDP  SW846-8082 X/
PCB-1268 6.19 mg/kg u 6.19 PGDP  SW846-8082 X/
Polychlorinated biphenyl 32.8 mg/kg 10.1 PGDP  SW846-8082 /X1

“X” qualifier indicates that the laboratory included a comment with the results. For these samples, the laboratory's comment included the percent difference
between the two columns on the instrument, and that the laboratory reported the higher result for Aroclor 1248.
“Y” qualifier means the matrix spike/matrix spike duplicate recovery and/or RPD failed acceptance criteria.

*Verification/Validation/Assessment
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PaducahOREIS Report for: DD13-340-CONPIT

340CONPIT-4 from: C-340-B on2/21/2013  Media: SZ SmpMethod: GR
Comments: 44 g Concrete NE corner of small pit NE of Ram Pit - Small Ram Pit44 g Concrete NE corner of
Counting Result Foot  Reporting

Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*

PPCB
PCB-1016 0.77 mg/kg u 0.77 PGDP  SW846-8082 X/
PCB-1221 1 mg/kg u 1 PGDP  SW846-8082 X1
PCB-1232 0.77 mg/kg u 0.77 PGDP  SW846-8082 X1
PCB-1242 0.46 mg/kg u 0.46 PGDP  SW846-8082 X1
PCB-1248 2.56 mg/kg 0.77 PGDP  SW846-8082 X1
PCB-1254 0.69 mg/kg u 0.69 PGDP  SW846-8082 X1
PCB-1260 0.77 mg/kg u 0.77 PGDP  SW846-8082 X1
PCB-1268 0.61 mg/kg u 0.61 PGDP  SW846-8082 X1
Polychlorinated biphenyl 2.56 mg/kg 1 PGDP  SW846-8082 X/

340CONPIT-6 from: C-340-B on2/21/2013  Media: SZ SmpMethod:  GR

Comments: 32g concrete W. wall Sloping Pit - Conveyor Pit32g concrete W. wall Sloping Pit - Conveyor Pit

Counting Result Foot  Reporting

Analysis Results Error Units Qual  Note Limit Lab Method VIVIA*

PPCB
PCB-1016 1.92 mg/kg U 1.92 PGDP  SW846-8082 X/
PCB-1221 2.49 mg/kg U 2.49 PGDP  SW846-8082 X/
PCB-1232 1.92 mg/kg U 1.92 PGDP  SW846-8082 X/
PCB-1242 1.15 mg/kg U 1.15 PGDP  SW846-8082 X/
PCB-1248 3.6 mg/kg 1.92 PGDP  SW846-8082 X/
PCB-1254 1.72 mg/kg U 1.72 PGDP  SW846-8082 X/
PCB-1260 1.92 mg/kg U 1.92 PGDP  SW846-8082 X/
PCB-1268 1.53 mg/kg u 1.53 PGDP  SW846-8082 X/
Polychlorinated biphenyl 3.6 mg/kg 2.49 PGDP  SW846-8082 I X1/

“X” qualifier indicates that the laboratory included a comment with the results. For these samples, the laboratory's comment included the percent difference
between the two columns on the instrument, and that the laboratory reported the higher result for Aroclor 1248.
“Y” qualifier means the matrix spike/matrix spike duplicate recovery and/or RPD failed acceptance criteria.

*Verification/Validation/Assessment 4/29/2013 Page 3 of 3
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Table D.1. Summary of Results for Area Air Monitoring

Number Occupational
of Exposure

Agent Samples Range of Results Limit Units
Asbestos’ 52 (BDL—0.01356) 0.07 (flce)
Aluminum? 20 BDL 0.07 (mg/m®)
Arsenic? 20 BDL 0.007 (mg/m®)
Beryllium? 20 BDL 1.4 (ug/m°)
Cadmium? 20 BDL 0.007 (mg/m®)
Chromium? 20 BDL 0.35 (mg/m®)
Copper’ 20 BDL 0.014 (mg/m?)
Iron? 20 (BDL—0.00429) 3.5 (mg/m®)
Lead? 20 BDL 40 (ug/m®)
Magnesium? 16 (BDL—0.00113) 7 (mg/m®)
Manganese’ 20 BDL 0.14 (mg/m®)
Nickel? 20 BDL 0.7 (mg/m®)
Selenium? 20 BDL 0.14 (mg/m®)
Silver 20 BDL 0.007 (mg/m°)
Uranium? 20 (BDL—2.92587) 140 (ug/m°)
Zinc? 20 (BDL—0.00036) 1.4 (mg/m®)

BDL—below detection limit
! Analysis performed by Titan Environmental Labs, in accordance with the NIOSH Manual of Analytical
Methods, Method 7400, 10-hour time-weighted average.
2 Analysis performed by ALS Environmental Labs, in accordance with NIOSH Manual of Analytical
Methods, Method 7300, 10-hour time-weighted average.

Table D.2. Summary of Results for Perimeter Asbestos Air Monitoring

Number of Administrative
Agent Samples Range of Results Control Level Units
Asbestos 1,386 (BDL—0.01391) 0.01 (f/cc)

* Analysis performed by Titan Environmental Labs, in accordance with the NIOSH Manual of Analytical

Methods, Method 7400.
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Table D.3. Summary of Results for Personal Air Monitoring
(includes subcontractor personal air sampling)

Occupational
Number of Exposure

Agent Samples Range of Results Limit Units
Asbestos’ 165 (0.00061—1.8923) 0.07 (flcc)
Asbestos’ 127 (BDL—0.24522) 1 (flcc)
Aluminum® 5 BDL 0.07 (mg/m°)
Arsenic® 5 BDL 0.007 (mg/m®)
Beryllium® 5 BDL 1.4 (ng/m?)
Cadmium? 5 BDL 0.007 (mg/m®)
Chromium® 5 BDL 0.35 (mg/m®)
Copper® 5 BDL 0.014 (mg/m®)
Iron® 5 BDL 35 (mg/m®)
Lead® 5 (BDL—1.90664) 40 (ng/m®)
Magnesium? 5 (BDL—0.00296) 7 (mg/m®)
Manganese® 5 BDL 0.14 (mg/m®)
Nickel® 5 BDL 0.7 (mg/m°)
Selenium® 5 BDL 0.14 (mg/m®)
Silver® 5 BDL 0.007 (mg/m®)
Uranium?® 5 (BDL—5.2597) 140 (ug/m®)
Zinc® 5 (BDL—0.00085) 1.4 (mg/m°)

BDL—below detection limit

! Analysis performed by Titan Environmental Laboratory, Inc., in accordance with the NIOSH Manual of
Analytical Methods, Method 7400, 10-hour time-weighted average.

2 Analysis performed by Titan Environmental Laboratory, Inc., in accordance with the NIOSH Manual of
Analytical Methods, Method 7400, 30-minute excursion.

® Analyses performed by ALS Environmental Labs, in accordance with the NIOSH Manual of Analytical
Methods, Method 7300, 10-hour time-weighted average.
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