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1 .O PROJECT SUMMARY 

The decontamination and dismantlement (D&D) of the above-grade Operable Unit 4 
(OU4) Complex Silos 1 &2 Components 34A (Silo 21, 34B (Silo 1 ) and Silos 1 &2 
Bridges was performed successfully and in accordance with the project 
planning/design requirements specified in the Operable Unit 4 Complex Silos 1 &2  
Components 34A (Silo 21, 34B (Silo 1 ) and Silos 1 &2 Bridges D&D Implementation 
Plan (DOE 2004). As required by the Implementation Plan, this document serves as 
the OU4 Complex Silos 1 &2 Components 34A (Silo 21, 34B (Silo 1 ) and Silos 1 &2 
Bridges D&D Project Completion Report. Following completion of the last Operable 
Unit 3 (OU3) D&D Project, this report will be compiled with reports from all OU3 
D&D projects to prepare the Final Remedial Action Report for OU3. 

The execution of the OU4 Complex Silos 1&2 Components 34A (Silo 21, 34B (Silo 1) 
and Silos 1&2 Bridges D&D Project began on February 22, 2005 with the start of 
Silos 1 &2  D&D preparatory activities by the Fluor Fernald Self-perform Group. 
Project completion was achieved by the Fluor Fernald Self-perform Group on 
September 23, 2005 and is defined by the signed Final Acceptance/Turnover 
document that transfers the area to  Fluor Fernald Facilities Management. This 
document signifies Completion of Field Activities per Section 4.2.4 of the OU3 
Integrated RD/RA Work Plan. 

The scope of the OU4 Complex Silos 1 &2 Components 34A (Silo 21, 34B (Silo 1) and 
Silos 1 &2  Bridges D&D Project included the following major activities: 

e Berm Removal 
e Surface decontamination; 
e Above-grade component dismantlement; and 
e Material management. 

Section 2 presents a component-specific remediation summary. Material 
management is discussed in Section 3. The results of environmental monitoring 
conducted in support of this project are presented in Section 4. 

The following components were included in the D&D implementation plan scope for 
the OU4 Complex Silos 1&2 Components 34A (Silo 21, 34B (Silo 1) and Silos 1&2 
Bridges: 

e Component 348 - K-65 Storage Tank (Silo 1) 

Component G-008 - Silo 2 Bridge 

Component 22E - K-65 Trench (remaining 600 feet) 

0 

0 

e 

Component G-008 - Silo 1 Bridge 
Component 34A - K-65 Storage Tank (Silo 2) 

Component F34-4 - Decant Sump Tank 
e 

e 
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The Fluor Fernald Soil Disposal Facility Project will remove the remaining 600 feet of 
the K-65 Trench (Component 22E). The scope of this activity is covered under the 
Excavation Plan for Area 7 Silos and General Area. Therefore, D&D of the remaining 
600 feet of the K-65 Trench (Component 22E) will not be addressed in this Project 
Completion Report. 

Component G-008, the Silos 1&2 Bridges included four sections: The Silo 1 Bridge 
section extended east to west over the top of Silo 1. The Silo 2 Bridge section 
extended east to  west over the top of Silo 2. The "Crossover" Bridge extended north 
to  south and connected the Silo 1 Bridge to the Silo 2 Bridge. The TTA "Connector" 
Bridge extended west to  east from the Crossover Bridge and then turned south into 
the TTA Building (Building 93C). Approximately 60 f t  of the TTA Connector Bridge 
running west t o  east from the Crossover Bridge was removed as part of the Silos 
1&2 Bridge removal. The remainder of the Connector Bridge that runs west to  east 
and turns south into Building 93C will be demolished as part of the Silos 1&2 
remediation facility demolition activity. The four bridge sections in this Project 
Completion Report describe D&D of Component G-008, Silos 1 &2 Bridges. 

1.1 Description of Complex 

The components remediated under the scope of the OU4 Complex Silos 1 &2 
Components 34A (Silo 21, 34B (Silo 1 )  and Silos 1 &2 Bridges D&D Project included 
the structures located north of Silo Road and south of the Biodenitrification Surge 
Lagoon (1 8A) within the southwestern-most block of the former production area. The 
OU4 Complex Silos 1 &2 Components 34A (Silo 21, 34B (Silo 1) and Silos 1 &2 
Bridges are shown in Figure 1-1. 
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- Crossover Brid 

Figure 1-1 Components 34A, 34B and Silos 1812 Bridges 
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60-5 3 
1.2 Project Chronology 

Table 1-1 lists the chronology of above-grade D&D activities for the OU4 Complex Silos 
1842 Components 34A (Silo 21, 34B (Silo 1) and Silos 1842 Bridges: 

TABLE 1-1 D&D Chronoloav 

2.0 REMEDIATION APPROACH 

2.1 Preparatory Actions 

Facility Shutdown activities were performed by FCP personnel and were completed for 
each of the OU4 Complex Silos 1 &2 Components 34A (Silo 21, 348 (Silo 1 ) and Silos 1 &2 
Bridges structures just prior to  demolition activities. Facility Shutdown activities consisted 
of: 

0 

0 

0 General clean-up; and 

Removal of all salvageable equipment; 
Removal of loose, gross contamination; 

Disconnection of  those utilities associated with the equipment/structures being 
demolished. 

2.2 Component-Specific Remediation Summary 

2.2.1 Component 348 - K-65 Storage Tank (Silo 1 ) 

Background 
Component 34B (K-65 Storage Tank (Silo 1 ) was a cylindrical, above-grade concrete tank 
with steel reinforcement. Component 34B measured 80 feet in diameter, 27 feet high at 
the top of the wall and 36 feet high at the center of the dome. The walls were eight 
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inches thick and cast in place with 4500 pounds per square inch (psi) concrete. The walls 
were wrapped with post-tensioned steel wires and covered with one-inch gunite. The wall 
was tied to  the floor and dome with reinforcement steel. 

Component 34B contained approximately 1 20,000 cubic feet of residues, including 
Radium-226, Thorium-230, bentonite, water and discrete objects generated from the 
processing of high- grade uranium ores. The silo was a major source of radon because of 
its high radium concentration. Samples of the silo material exceeded the EPA TCLP limit 
for lead. 

Remedial Tasks 
Remedial tasks began with the Phase 1 D&D activities outlined in Section 2.6 of the OU4 
Complex Silos 1&2 Components 34A (Silo 21, 34B (Silo 1) and Silos 1&2 Bridges D&D 
Implementation Plan. Prior to the start of Component 348 demolition, the berm 
embankment was removed (by the Fluor Fernald Soils Group). Component 348 was 
dismantled in accordance with the Phase 2 D&D activities outlined in Section 2.6 of the 
OU4 Complex Silos 1 &2 Components 34A (Silo 21, 34B (Silo 1) and Silos 1 &2 Bridges 
D&D Implementation Plan. Materials generated during dismantlement of Component 348 
included concrete, miscellaneous steel, equipment, piping and conduit/wire. 

Photos 
Photos 1 and 2 of Attachment 3 show the following activities for the D&D of Component 
34B: 

1 - Component 34B - Silo 1 Structural Demolition 
2 - Component 34B - Silo 1 Structural Demolition 

2.2.2 Component G-008 - Silo 1 Bridge, Crossover & Connector Bridge 

Background 
The Silo 1 Bridge was constructed of structural steel and measured 53  feet high, 175 feet 
long and 18 feet wide. The bridge was accessible from a stair tower on both the east and 
west ends. The Crossover Bridge was constructed of structural steel and measured 53 
feet high, 18 feet wide and approximately 75  feet long. The Connector Bridge was 
constructed of structural steel and measured 53 feet high, 18 feet wide and approximately 
95 feet long. 

The Silo 1 Bridge was constructed over Silo 1 to support silo waste retrieval operations. 
The Crossover Bridge and Connector Bridge were constructed east of the Silo 1& 2 
Bridges to support silo waste retrieval operations. 

Remedial Tasks 
An initial washdown of the Silo 1 Bridge, Crossover Bridge and Connector Bridge was 
performed prior t o  the start of dismantlement. The Silo 1 Bridge, Crossover Bridge and 
Connector Bridge were dismantled in accordance with the Phase 3 D&D activities outlined 
in Section 2.6 of the OU4 Complex Silos 1 &2 Components 34A (Silo 21, 348 (Silo 1) and 

5 
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Silos 1&2 Bridges D&D Implementation Plan. The east end of the Silo 1 Bridge was 
dropped to the ground and cuts were made east to west along strategic points of the 
bridge so that the bridge structure would cantilever down to the ground from east to west 
during dismantlement. Approximately 60 feet of the Connector Bridge was dismantled. 
The remainder of the Connector Bridge (approximately 35 feet) will be dismantled as part 
of the Silos 1 & 2  Remediation Facility demolition activity. Materials generated during 
dismantlement of the Silo 1 Bridge, Crossover Bridge and Connector Bridge included 
structural and miscellaneous steel, equipment, piping and conduit/wire. 

Photos 
Photos 3 through 6 of Attachment 3 show the following activities for the D&D of the Silo 
1 Bridge, Crossover & Connector Bridge: 

3 - Silo 1 Bridge Structural Demolition 
4 - Silo 1 Bridge Structural Demolition 
5 - Connector Bridge Structural Demolition 
6 - Crossover Bridge Structural Demolition 

2.2.3 Component 34A - K-65 Storage Tank (Silo 2) 

Background 
Component 34A (K-65 Storage Tank (Silo 2) was a cylindrical, above-grade concrete tank 
with steel reinforcement. Component 34A measured 80 feet in diameter, 27 feet high a t  
the top of the wall and 36 feet high at  the center of the dome. The walls were eight 
inches thick and cast in place with 4500 pounds per square inch (psi) concrete. The walls 
were wrapped with post-tensioned steel wires and covered with one-inch gunite. The wall 
was tied to  the floor and dome with reinforcement steel. 

Component 34A contained approximately 1 20,000 cubic feet of residues, including 
Radium-226, Thorium-230, bentonite, water and discrete objects generated from the 
processing of high- grade uranium ores. The silo was a major source of radon because of 
its high radium concentration. Samples of the silo material exceeded the EPA TCLP limit 
for lead. 

Remedial Tasks 
Prior t o  the start of Component 348 demolition, the berm embankment was removed (by 
the Fluor Fernald Soils Group). Component 34A was dismantled in accordance with the 
Phase 4 D&D activities outlined in Section 2.6 of the OU4 Complex Silos 1&2 
Components 34A (Silo 21, 34B (Silo 1)  and Silos 1&2 Bridges D&D Implementation Plan. 
Materials generated during dismantlement of Component 34A included concrete, 
miscellaneous steel, equipment, piping and conduit/wire. 

Photos 
Photo 7 of Attachment 3 shows the following activity for the D&D of Component 34A: 

7 - Component 34B and 34A - Silos 1 and 2 Structural Demolition 

6 
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2.2.4 Component G-008 - Silo 2 Bridge 

Background 
Component G-008 (Silo 2 Bridge) was constructed of structural steel and measured 53 
feet high, 175 feet long and 18 feet wide. The bridge was accessible from a stair tower on 
both the east and west ends. 

The Silo 2 Bridge was constructed over Silo 2 to support silo waste retrieval operations. 

Remedial Tasks 
An initial washdown of the Silo 2 Bridge was performed prior to the start of 
dismantlement. The Silo 2 Bridge was dismantled in accordance with the Phase 4 D&D 
activities outlined in Section 2.6 of the OU4 Complex Silos 1&2 Components 34A (Silo 21, 
348 (Silo 1) and Silos 1&2 Bridges D&D Implementation Plan. The west end of the Silo 2 
Bridge was dropped to  the ground and cuts were made west to east along strategic points 
of the bridge so that the bridge structure would cantilever down to the ground from west 
to east during dismantlement. Materials generated during dismantlement of the Silo 2 
Bridge included structural and miscellaneous steel, equipment, piping and conduit/wire. 

Photos 
Photos 8 and 9 of Attachment 3 show the following activities for the D&D of the Silo 2 
Bridge: 

3 - Silo 2 Bridge Structural Demolition 
4 - Silo 2 Bridge Structural Demolition 

2.2.5 Component F34-4 - Decant Sump Tank 

Background 
Component F34-4 was a 10,000-gallon (nine feet diameter by eighteen feet horizontal 
cylinder) carbon steel tank buried on the west side of Silos 1842. The tank, associated 
pumps and piping collected run-off and wastewater from the silos under-drain system. 

Remedial Tasks 
Decant Sump Tank excavation was done by the Fluor Fernald Soils group. A hole was 
torch cut into the tank and the remaining material was removed. The tank was sheared 
using a track-hoe mounted shear. Materials generated during dismantlement of the Decant 
Sump Tank included miscellaneous steel and piping. 

Photos 
There were no photos available of the Decant Sump Tank demolition activity. 
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3.0 MATERIAL MANAGEMENT 

Generated Debris 
Debris generated from the D&D of the Operable Unit 4 (OU4) Complex Silos 1&2 
Components 34A (Silo 21, 348 (Silo 1) and Silos 1&2 Bridges was size reduced, 
segregated, and containerized in accordance with the requirements identified by the 
Material Segregation and Containerization Criteria (MSCC). 

Containerized materials that either have, or will be, disposed of in the FEMP On Site 
Disposal Facility (OSDF) are presented in Table 3-1. Containerized materials not meeting 
OSDF Waste Acceptance Criteria (WAC) that meet Envirocare disposal requirements are 
presented in Table 3-2. This information is identified in the Integrated Information 
Management System (IIMS) report, shown as Attachment 1. The IlMS report represents 
activities associated with materials generated by the project that either have been or are 
destined for disposition in the OSDF or at Envirocare. 

Containerized materials requiring disposal at an offsite facility are presented in Table 3-3. 
This information is identified in the Site-Wide Waste Information and Tracking System 
(SWIFTS) database report, shown in Attachment 2. SWIFTS provides reports that track 
containerized materials that will be disposed of at an offsite facility. 

Waste water 
Approximately 1,140 gallons of Operable Unit 4 (OU4) Complex Silos 1 &2 Components 
34A (Silo 21, 348 (Silo 1) and Silos 1&2 Bridges D&D wastewater were pumped to the 
Stormwater Management Pond. Water from the Stormwater Management Pond is pumped 
to  the Converted Advanced Wastewater Treatment Facility for treatment and disposition. 

TABLE 3-1 Waste Containers For Placement In The OSDF 

TABLE 3-3 Drums and White Metal Boxes for Offsite Shibment 

I 85 Gallon Drum 1 Contaminated Oil I 01 5 NIA ~ 1- NIA I 
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4.0 ENVIRONMENTAL MONITORING 

Project-specific environmental monitoring for the Operable Unit 4 (OU4) Complex Silos 
1 &2 Components 34A (Silo 21, 348 (Silo 1) and Silos 1 &2 Bridges D&D Project included 
radiological air monitoring. 

4.1 Radiological Air Monitoring 

Air Monitoring Data Recorded at FCP Boundary 
The IEMP environmental radiological air emissions data from the monitoring period of 
February 2005 through September 2005 indicated sporadic, short-term increases in site 
boundary airborne uranium concentrations. The increases, which may be attributable to 
emissions from the D&D of the Operable Unit 4 (OU4) Complex Silos 1&2  Components 
34A (Silo 21, 34B (Silo 1) and Silos 1&2 Bridges, are within the historical range of 
concentrations measured during previous D&D projects. Airborne uranium concentrations 
at the FCP boundary are influenced by emissions from all site projects, work activities and 
wind erosion of contaminated soils and materials: 

Historical site boundary uranium data collected during similar D&D projects (Plants 1 , 4, 7, 
and 9) indicate uranium concentrations averaged less than one half of one percent of the 
DOE maximum off-site guideline of 0.1 pCi/m3. During the monitoring periods of February 
2005 through September 2005, the average uranium concentrations also indicated levels 
less than one half of one percent of the guideline. The maximum uranium concentration 
(at AMS-3) was 0.0001 3 pCi/m3, which represents less than one percent of the DOE 
maximum off-site guideline. The relationship between 0.1 pCi/m3 and mrem/year may be 
understood by the conversion factors used to equate the two terms; if inhaled 
continuously (24 hours/day, 365 days/year), 0.1 pCi/m3 of total uranium in air will result 
in a dose of 100 mrem/year. It should be noted that various assumptions have been 
incorporated in this conversion factor. The data from AMS-3 suggest that uranium 
emissions from the Operable Unit 4 (OU4) Complex Silos 1 & 2  Components 34A (Silo 21, 
34B (Silo 1) and Silos 1 &2 Bridges D&D Project have not significantly affected compliance 
with DOE guidelines. Furthermore, the emissions from the Operable Unit 4 (OU4) Complex 
Silos 1 &2 Components 34A (Silo 21, 34B (Silo 1) and Silos 1 & 2  Bridges D&D Project have 
not significantly affected compliance with NESHAP Subpart H limit of 1 0  mrem per year. 

Site boundary data collected during the first, second, and third quarters of 2005 indicated 
the air inhalation effective dose equivalent for thorium-230 (Th-230) averaged 0.024 
mrem at the site boundary (IEMP) air monitoring stations (AMs), which represents less 
than one percent of the NESHAP Subpart H limit. The maximum Th-230 dose (at AMS-3) 
was 0.055 mrem, which also represents less than one percent of the NESHAP standard. 
Radium-226 (Ra-226) data indicated an average air inhalation dose equivalent of 0.058 
mrem at the IEMP monitors. The maximum Ra-226 dose was 0.1 6 mrem (at AMS-61, 
which represents 1.6 percent of the NESHAP standard. 

9 
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The locations of the IEMP monitors are shown in Figure 4-1. The maximum year-to-date 
dose estimates at the IEMP monitors AMs-3, AMs-6 and AMs-27 indicated the total 
doses from isotopic uranium, thorium, radium and their progeny were 0.38, 0.3, and 0.3 
mrem, respectively. These doses represent less than four percent of the NESHAP Subpart 
H limit. 
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FIGURE C . 1 - 1 .  IEMP AIR MONITORING LOCATIONS 

Figure 4-1 FCP Sitewide Air Monitoring Locations 
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