
G. 07 G>;2. , CJS'1,C# 4LJ 
DOE/OR/Ol-1953&D21 A3 

Addendum to the 
Removal Action Report 

for the Bethel Valley Main Plant 
Inactive Liquid Low-Level Radioactive Waste Tanks 

at Oak Ridge National Laboratory 
Oak Ridge, Tennessee 

) 
-~_:,;;,_~",;:;_, "-',~,c " 

This document is approved for public release per review by: 
Mike Aaron 7/16104 
ORNL Technical Information Officer Date 



Addendum to the 
Remedial Design Report 

for the Bethel Valley Main Plant 

DOE/ORlOl-1953&D2/A3 

Inactive Liquid Low-Level Radioactive Waste Tanks 
at Oak Ridge National Laboratory, 

Oak Ridge, Tennessee 

Date Issued-September 2004 

Prepared for the 
U.S. Depmtment of Energy 

Office of Environmental Management 

BECHTEL JACOBS COMPANY LLC 
managing the 

Environmental Management Activities at the 
East Tennessee Technology Park 

Y-12 National Security Complex Oak Ridge National LaboratOlY 
Paducah Gaseous Diffusion Plant Portsmouth Gaseous Diffusion Plant 

under contracts DE-AC05-980R22700 and DE-AC05-030R22980 
for the 

U.S. DEPARTMENT OF ENERGY 



PREFACE 

This Addendum to the Removal Action Report for the Bethel Valley Main Plant Inactive Liquid LolV­
Level Radioactive Waste Tanks at Oak Ridge National Laborato!)', Oak Ridge, Tennessee (DOE/ORlOI-
1953&D2/A3), was prepared in accordance with the requirements of the Comprehensive Environmental 
Response, Compensation, and Liability Act of .1980. This document provides information applicable to 
the remediation of the remaining 13 inactive low-level waste tanks at Oak Ridge National LaboratOlY. A 
total of 11 tanks-WC-I, WC-IO, WC-11, WC-I2, WC-13, WC-15, WC-17, 3003-A, T-I4, W-I, and 
W -2-were discussed under the original removal action report issued in February 2001. 

The remediation of the remaining 13 tanks was completed in accordance with the following 
documents: Engineering Evaluation/Cost Analysis for the Bethel Valley Main Plallf Inactive Liquid LolV­
Level Radioactive Waste Tanks, Oak Ridge National LaboratOlJ', Oak Ridge, Tennessee, DOE/ORIO 1-
1721 &D3 (DOE 1999a); Action Memorandum for the Bethel Valley Main Plant inactive Liquid LolV­
Level Radioactive Waste Tanks, Oak Ridge National Laboratory, Oak Ridge, Tennessee, DOE/ORlOI-
1813&DI (DOE 1999b); Action Memoraudum Addendum for the Bethel Valley Main Plant Inactive 
Liquid Low-Level Radioactive Waste Tanks, Oak Ridge National Laborato!J', Oak Ridge, Tennessee, 
DOE/ORlOI-1833&D2 (DOE 1999c); Removal Action Work Plan for the Bethel Valley Main Plant 
Inactive Liquid Low-Level Radioactive Waste Tanks, Oak Ridge National LaboratOl)', Oak Ridge, 
Tennessee, DOE/ORlOl-182I&DI (DOE 1999d); and Addendum to the Removal Action Work Plan for 
the Bethel Valley Main Plant Inactive Liquid Low-Level Radioactive Waste Tanks, Oak Ridge National 
LaboratOlY, Oak Ridge, Tennessee, DOE/ORlOI-I842&D1 (DOE 199ge). 

The work described herein was accomplished by The Providence Group, Inc., under subcontract 
number 23900-SC-OR-072F. The tanks remediated and discussed by this removal action report 
addendum are W-II, WC-4, W-19, W-20, TH-4, WI-I, We-20, WC-9, F-501, W-18, W-17, WC-3 and 
2026-A. 
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EXECUTIVE SUMMARY 

The liquid low-level radioactive waste (LLLW) system at Oak Ridge National Laboratory (ORNL) 
has been used to collect, store, and treat wastes from laboratories and processes since the mid-1940s when 
ORNL was constructed as part of the Manhattan Project. As the plant expanded, LLLW storage tanks 
were added to the system, and other tanks were taken out of service. The LLL W tanks are underground or 
in vaults to protect workers from radiation that may be associated with the tank contents. 

This removal action included the remediation of 24 LLL W tanks at ORNL. The remediation of 
LLLW tanks WC-l, WC-lO, WC-ll, WC-12, WC-l3, WC-lS, WC-17, 3003-A, T-14, W-l, and W-2 has 
already been described in the Removal Action Report for the Bethel Valley Main Plant Inactive Liquid 
Low-Level Radioactive Waste Tanks, Oak Ridge National Laboratory, Oak Ridge, Tenilessee (DOE 
2001). The remaining tanks-W-ll, WC-4, W-19, W-20, TH-4, WI-I, WC-20, WC-9, .F-SOl, W-18, 
W-17, WC-3, and 2026-A-are covered under this Removal Action Report Addendum to the original 
report. All of the tanks are listed as Category D tanks in the Federal Facility Agreement (FFA). 

The purpose of this removal action was to reduce potential risks associated with the 24 LLL W tanks 
and, as a result, remove these tanks from the FFA list of tanks requiring remediation. The alternative 
developed for the 13 remaining LLL W tanks included contents removal and tank shell stabilization. This 
alternative was developed and evaluated in the Engineering Evaluation/Cost Analysis (DOE 1999a) to 
satisfy the purpose of this removal action. The recommended alternative was presented for public 
comment in accordance with the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980. An Action Memorandum (DOE 1999b) and an Action Memorandum Addendum (DOE 
1999c) were prepared, which selected this alternative to be used to remove the contents and to either 
stabilize or remove the tanks. 

The Addendum to the Removal Action Work Plan (DOE 199ge) included a description of specific 
actions to be taken at the 13 remaining tanks. Specific actions canied out for the implementation of the 
selected alternative included the following; 

• dissolve solid waste in tanks, if necessary; 

• mechanically remove the sludge; 

• dewater tanks containing significant levels of polychlorinated biphenyls; 

• transfer suspended solids that met the LLL W treatment system waste acceptance criteria to the LLL W 
system via either Tank W-22 or W-23; and 

• grout the tanks, when the remaining sludge volume and contaminant concentrations pose a residential 
excess lifetime cancer risk < JxlO·6

• 

Sludges were successfully removed from these tanks and either pumped into a shielded, trailer­
mounted high-integrity container and transported to Tank W-23 or transferred directly into the LLLW 
active system. Following removal of sludges, the tanks were video inspected to verify that removal action 
objectives were met, and the tanks were stabilized by filling with grout. Work associated with this 
Removal Action Report Addendum was accomplished between January 17,2001, and September 30, 
2001. 
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1. INTRODUCTION AND PURPOSE 

• 
This Addendum to the Removal Action Report for the Bethel Valley Main Plant Inactive Liquid Low-

Level Radioactive Waste Tanks at Oak Ridge National LaboratOl)" Oak Ridge, Tennessee (DOEfORl01-
1953&D2fA1) provides information applicable to the remediation of 13 inactive liquid low-level waste 
(LLLW) tanks at OakRidge National Laboratory (ORNL). This removal action included the remediation 
of a total of 24 LLLW tanks. The remediation ofLLLW tanks WC-1, WC-10, WC-l1, WC-12, WC-13, 
WC-15, WC-17, 3003-A, T-14, W-1, and W-2 has already been described in the Removal Action Report 
for the Bethel Valley Main Plant Inactive Liquid Low-Level Radioactive Waste Tanks, Oak Ridge 
National LaboratOlJI, Oak Ridge, Tennessee (DOE 2001). The remaining 13 tanks-W-11, WC-4, W-19, 
W-20, TH-4, WI-I, WC-20, WC-9, F-501, W-18, W-17, WC-3, and 2026-A-are covered under this 
Removal Action Report Addendum to the original repOli. All of the tanks are listed as Category D tanks 
in the Federal Facility Agreement (FFA). 

The purpose of this removal action was to reduce potential risks associated with the 24 LLL W tanks 
and, as a result, remove these tanks from the FFA list of tanks requiring remediation. 

2. PROJECT DESCRIPTION 

Since the early days at Oak Ridge National Laboratory (ORNL), research and development activities 
have involved the generation of radioactive materials and products. For years, ORNL was one of the 
world's leading producers of radioactive isotopes for rriedicine and research. Solid and liquid radioactive 
wastes resulted from most of ORNL's operations. These activities introduced the need for a waste 
management program to isolate and contain the individual waste streams. Radioactive liquid wastes from 
these activities were discharged into drains and piping systems that flowed into liquid low-level 
radioactive waste (LLLW) tanks in the main plant area of Bethel Valley. When tanks no longer receive 
waste from ORNL facilities, they are fOimally removed from service and declared inactive. Most of the 
inactive tanks and those that soon will be removed from service were installed more than 40 years ago. 
Most have no secondary containment, cathodic protection, or leak detection capabilities, although many 
were made of stainless steel, a material resistant to corrosion. Liquid levels in some inactive tanks 
fluctuate because of groundwater infiltration. Over the years, these tanks have been monitored 
continuously, and from time-to-time, they were pumped to remove excess contaminated water. 

When the Oak Ridge Reservation (ORR) was placed on the National Priorities List in 1989, the U.S. 
Department of Energy (DOE), the state of Tennessee, and the U.S. Environmental Protection Agency 
(EPA) entered negotiations that resulted in a Federal Facility Agreement (FFA) in 1992. As the lead 
agency, DOE was responsible for developing an environmental restoration plan for facilities and areas 
discussed in the FFA (DOE 1992). Appendix F of the FFA identifies the ORNL LLLW tanks requiring 
remediation. In 1997, DOE, EPA, and the Tennessee Department of Environment and Conservation 
(TDEC) initiated a non-time-critical removal action to reduce the risk of a release of or exposure to 
radioactively contaminated waste in certain FF A Appendix F tanks. 

The 13 LLL W tanks are a subset of those included in the Removal Action Work Plan (RmA WP) 
(DOE 1999d) and the Addendum to the Removal Action Work Plan (DOE 199ge). Physical and chemical 
characterization data were obtained from historical records, construction drawings, the Waste 
Characterization Data M(IIillal for the Inactive Liquid L01V-Level Waste Tanks System at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee (DOE 1997), and field surveys. 
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The alternative developed for the 13 remaining LLLW tanks included contents removal and tank 
shell stabilization. This alternative was developed and evaluated in the Engineering Evaluation/Cost 
Analysis (DOE 1999a) to satisfy the purpose of this removal action. The recommended alternative was 
presented for public comment in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980. An Action Memorandum (DOE 1999b) and an Action 
Memorandum Addendum (DOE 1999c) were prepared, which selected this alternative to be used to 
remove the contents and to either stabilize or remove the tanks. 

The Addendum to the Removal Action Work Plan (DOE 199ge) included a description of specific 
actions to be taken at the 13 remaining tanks. Specific actions can-ied out for the implementation of the 
selected alternative included the following: 

• dissolve solid waste in tanks, if necessary; 

• mechanically remove the sludge; 

• dewater tanks containing significant levels of polychlorinated biphenyls; 

• transfer suspended solids that met the LLLW treatment system waste acceptance criteria (WAC) to 
the LLLW system via either Tank W-22 or W-23; and 

• grout the tanks, when the remaining sludge volume and contaminant concentrations pose a residential 
excess lifetime cancer risk < lxlO·6• Figures 1 and 2 show the geographic location ofthe 13 tanks. 

3. PROJECT REQUIREMENTS 

Proposed work described in an Action Memorandum (DOE 1999b) for this project called for the 
removal, treatment (if necessary), and storage or disposal of tank contents. In the decision documentation 
prepared by DOE, it was stated that the proposed action " ... will achieve and maintain risks at acceptable 
levels from the release of or exposure to residual contamination associated with the tanks for on- and off­
site human and ecological receptors." The work plan for this removal action was developed following 
guidance contained in the recommended altemative described in the Action Memorandum (DOE 1999b). 

3.1 SUMMARY OF REMOVAL ACTION OBJECTIVES 

The overall principal objective of the removal action was to reduce risks associated with the tank 
contents to a level that minimized potential threats to human and environmental receptors until a decision 
would be made regarding pefl'llanent closure. The principal objective was fmiher broken down to the following 
removal action objectives: (1) remove the waste in the tanks to the extent practicable, (2) provide 
regulatOlY compliant disposition of the waste, (3) document that the remaining residuals in the tanks do 
not pose a risk above acceptable levels, and (4) stabilize the tank shells. An additional objective of the 
project was to use a removal method that maximized the sludge removal efficiency and minimized the 
quantity of clean water introduced to the tanks in the process. 
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Not To Scale 

Fig. 1. Twelve removal action tanks located in the main plant area of Oak Ridge National Laboratory. 



Fig. 2. Removal action Tank WC-20 located in the Melton Valley Complex of Oak Ridge National Laboratory. 



3.2 SUMMARY OF PREFERRED REMEDY 

The RmAWP (DOE 1999d) and the Addendum to the RmAWP (DOE 199ge) describe the methods 
to be used for completing the selected altemative and meeting the objectives of the removal action. Prior 
to initiating operations on a given tank, a Disposal Unit Source Term (DUST) model, based on previous 
sample information, was completed to estimate the maximum amount of undiluted sludge that could be 
left in the tank without exceeding an Excess Lifetime Cancer Risk (ELCR) of 1 x 10-6

• The analytical data 
that the DUST model calculations were based on were collected during a sampling campaign conducted 
from 1991 to 2000. Each FFA LLLW tank was sampled after the tank became inactive and listed as an 
FFA CategOlY 0 tank. The analytical data are compiled in the Waste Characterization Data Manual for 
the Inactive Liquid Low-Level Waste Tank Systems at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee (DOE/ORlOl-1159&02). Also during the sampling campaign, an estimate of the volume of 
sludge in each tank was made. These tank-specific data, in combination with the volume of waste 
presented in Table 4.1, were used to calculate final curies and risk based on the DUST model. 

For all tanks except Tank TH-4, WC-4, W-19, W-20 and WI-I, the use of a high-pressure water 
spray was planned to dislodge and mix the settled solids (sludge) in the tank and then the tank contents 
were to be pumped to a high-integrity container (HIC) for transport to the active ORNL LLL W System. 
However, once the DUST models were examined and the initial camera inspections completed, it became 
apparent that no waste removal was required to fall below the ELCR for tanks WC-9, W-17, W-18, 2026-
A, and F501. Only stabilization was required. For Tank TH-4, a Russian mixing system had been used in 
a previous EM-50 project to mix the settled solids before they were transferred to the active LLLW 
System; therefore, only stabilization of the tank was required under the this RmAWP. In WC-4, W-19, 
W-20, WI-I, and WC-20, nitric acid was added to the tanks to loosen up the waste heel before the 
material was mixed with a low-pressure water wash and pumped from the tanks. Once sludges were 
removed for the required tanks, the quantity of sludge remaining in each tank was estimated based on a 
final camera inspection and process knowledge of the level of dilution achieved during sluicing and 
pumping operations. This estimated quantity was then compared to the quantity of material that would 
yield an acceptable ELCR. Once the amount of waste material remaining met the ELCR guideline, the 
tanks were stabilized with a flowable fill (grout) to prevent in-leakage to the tanks in the future. 

3.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Compliance with applicable or relevant and appropriate requirements (ARARs) was a key objective 
of this removal action. The (DOE 1999d) and the Addendum to the RmA WP (DOE 199ge) include a 
comprehensive listing of ARARs for this removal action. The ARARs that impact this removal action 
most predominantly include: . 

• Waste Acceptance Criteria for the ORNL LLLW System 

• Control of Radionuclide Emissions - 40 Code of Federal Regulations (CFR) 61.92 and Rules of the 
TOEC 1200-3-11-.08 

• ALARA procedures and controls - 10 CFR 20.1301(a) 

• Characterization/management of wastes - 40 CFR 262.11, Rules of the TDEC 1200-1-11-.03(1)(b), 
40 CFR 264.13(a)(I), Rules of the TOEC 1200-1-11-.06(2)(d), DOE Order 5820.2A, 40 CFR 268.40, 
Rules of the TDEC 1200-1-11-.10(3)(a). 
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4. REMEDIATION ACTIVITIES 

This chapter describes the remediation activities completed for each of the remaining 13 LLLW 
tanks. The principal remediation activities are described in general in Sect. 3.1 and then the specific 
activities for each tank or group of similar tanks is described in Sect. 3.2. The initial and remaining sludge 
volumes in each tank and the success relating to the DUST model objective, sludge transfer dates, and 
grouting dates are shown on Table 4.1. 

4.1 DESCRIPTION OF REMEDIAL ACTIVITIES 

4.1.1 Mobilization 

Mobilization for this project included preparation of project documentation and planning including 
environment, safety and health plans, tank-specific work plans, quality assurance (QA) plans, facility 
safety authorization basis documentation, and radiation control plans. A radiological survey was 
completed at each site to identify and quantify pre-existing areas of contamination. Establishment of 
project operations and staging areas at each tank site were then completed in accordance with the tank­
specific work plans. Work areas were zoned and banicaded in accordance with requirements of the site­
specific Environment, Safety and Health Plan. Because this project involved the removal, handling, 
packaging, and transportation of a variety of radioactive isotopes, radiation safety protocols were 
established to maintain worker radiation exposures as low as reasonably achievable (ALARA). The 
removal action QA Plan provides operational requirements, responsibility, and lines of authority to ensure 
that items and services adhered to quality criteria expressed in 10 CFR 830.120. 

4.1.2 Initial Tank Inspection and Final Verification 

The waste level was measured with a dipstick and videotaped before remediation to determine the 
amount of aqueous liquid and sludge present. Generally, a high-resolution camera was used to make the 
initial inspection through an access opening in each tank. A slim-line remote video camera with a variable 
zoom, integral lights, and a two-axis positioning system was used to obtain the images. The camera 
system was supported with a color monitor and recording unit. The camera unit was designed to traverse 
in piping as small as 3 in. in diameter. All video images of tank interiors were recorded on magnetic tape 
and identified as a project QA document. 

During the residual sludge verification process, the volume of sludge remaining in each tank was 
determined such that comparison to an ELCR of less than 1 x 10-6

, as calculated by the DUST model, 
could be made. A series of measurements and observations were made to estimate the actual quantity of 
sludge remaining in each tank. Table 4.1 presents the initial and final sludge volumes and the initial and 
final estimated curie content of each tank. In cases where the volume of sludge remaining in the tank 
corresponded to an ELCR of less than 1 x 10-6

, permission was sought from the EPA to fill the tank with 
grout without first removing the waste material. 
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Table 4.1. Tank removal action snmmary 

Initial 
Residual 

Tank Tank 
sludge 

Waste Aqueous Residual meets Initial Curies Slurry Date 
No. capacity characteristics liquid sludge ELCR<10" curies in left in transfer grouted 

(gal) volume of concern (yes/no) (gal) (from DUST tank tank dates 
(gal) model) 

W-11 1,500 94 TRU No 41 Yes 0.75 0.328 1/25101 - 1/29/01 1131101 

WC-4 1,700 335 TRU Yes 36 Yes 22.60 2.43 2126/01 - 311101 3/6/01 

W-19 2,250 50 TRU No 5 Yes 3,650.00 379 4/6/01 4/18/01- 4/19/01 

W-20 2,250 50 TRU No 14 Yes 780.72 219 4/12/01 4/18/01-4/19/01 

TH-4 14,000 6,400 - Yes 1,098 Yes 3.44 0.59 1/13/01 - 1/15101 4/24/01- 4/27/01 

WI-I 500 6 TRU Yes 0.9 Yes 283.53 34.4 5/14/01 5/24/01 

WC-20 10,000 100 TRU Yes 3.7 Yes 1,001.72 38.9 6/20101 6/22/01- 6/25101 

WC-9 2,150 200 TRU Yes 12 Yes 9.22 0.58 N/A 7/10101 

W-17 1,000 50 TRu/ No IS Yes 0.32 0.10 N/A 7116/01 
PCB 

W-18 1,000 50 PCB Yes IS Yes 0.11 0.03 N/A 7/16/01 

WC-3 1,000 50 PCB Yes IS Yes 0.41 0.15 N/A 7/24/01 

2026-A 500 40 TRUI No 13 Yes 0.21 0.06 NIA 8117/01 
PCB 

F-501 400 50 TRu/ Yes <25 Yes 12.21 6.1 N/A 9/5101 
PCB 



4.1.3 Liquid Removal 

Several of the tanks receive in-leakage from groundwater andlor rainwater. This aqueous liquid layer 
was removed as necessary to allow for inspection of the tank and effective sludge sluicing. The liquid 
was h'ansferred to the active LLL W System using existing pumps and pipelines when available. In tanks 
not connected to the active LLL W System, an auxiliary pump and hoses were used to connect to the 
active LLL W System. 

In Tank F-501, a layer of oil was present on top of the supemate in the tank. The oil was removed 
using a skimmer attached to the suction leg and transferred to two ovelpack drums filled with absorbent 
using a peristaltic pump. 

4.1.4 Sludge Mixing and Removal 

When historical data or initial tank inspections identified a hard heel in the tank, nitric acid was 
added a day or two prior to sluicing to aid in dissolving the heel. Tank contents removal began with the 
use of a remote water-washing device to mix any settled solids. Special nozzles and lances were used to 
cutlbreaklsuspend the sludge solids and, where necessary, a high-pressure jet could be implemented in 
addition to the standard low-pressure wash. Pressure available for this purpose ranged from line pressure 
to 3500 psi and ensured the delivery of sufficient energy to clean residue and suspend the solids. 

4.1.5 Sludge Transfer 

In most cases, the sludge transfer was accomplished by pumping the suspended material to a 
shielded, trailer-mounted HIC. The capacity of the HIC was approximately 900 gal. The material was 
then transported by huck to Tank W-23. It was pumped to Tank W-23 through a double-walled hose 
between the HIC and Tank W-23. Some tanks, such as W-19 and W-20, were located close enough to 
active valve boxes to allow the sluny to be transferred directly into the LLLW System without the use of 
aHIC. 

4.1.6 Tank Shell Stabilization (Grouting) 

Grout filling was performed once regulatory approval of waste removal efforts had been approved 
for a given tank. Flow rate, field timing, visual observation, and "dip stick" or "float" gauging was used to 
monitor and measure the elevation of grout fill as it was being placed. Where practical, a plastic grout 
plate was used to cover the riser so that operators could easily monitor the fill level without leaning 
directly over the riser. The maximum fill level was within 6 in. of the top of the access riser. In some 
cases, most notably on Tank W-20, the dose-rate readings over the tank riser rose shortly after the final 
lift was added to the tank. This rise in dose-rate has been attributed to residual contamination that was 
liberated from the tank floor and floated up to the surface with the water that separated from the flowable 
fill. A thick concrete cap was added to the tank riser before a steel plate was installed over the opening. 
These two measures brought the dose-rate level down to background level. 

4.2 TANK-SPECIFIC ACTIVITIES 

4.2.1 Tank W-11 

Tank W -II is a 1500-gal Gunite tank located in the Bethel Valley South Tank Farm. The 
underground tank was constructed in 1943 to serve as a waste collection and monitoring tank for research 
laboratories in Building 3550. Although the tank contained less than 50 gal ofa fairly low-activity «1 Ci) 
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sludge, in-leakage fi'om rainwater was a problem. A level-indicating float and support brackets had been 
added to the tank to allow monitoring of the in-leakage. Approximately I ft of material had to be 
excavated to reveal the vitreous clay riser with a poured concrete base that provided access to the tank. 
The riser was pmiially obstructed by the float and support hardware and was loosely covered by a lead lid 
split into two pieces for easy removal. The tank was not connected to the plant Hot Off-Gas (HOG) 
System; thus, a pOliable high-efficiency pmiiculate air (HEPA) unit was required during sludge removal 
and grouting activities. 

Prior to remediation activities, the float system was cut free of the riser and dropped into the tank. A 
camera was deployed into the tank for an initial inspection on January 23, 2001, at which time it became 
apparent that the float rod and cn.1SS bracing would interfere with deployment and operation of the 
existing sluicing anll. A shOlier sluice arm that could accommodate the obstructioll was nsed, and sluicing 
operations began on JanualY 25. A combination of high- and low-pressure spray was used to mobilize the 
sludge in the tank. 

Sluicing and transfer operations between the HIC and Tank W -23 were completed on January 29. A 
final video inspection revealed 2-3 in. of water remaining from the flush operations. Approximately 
40 gal of sludge remained and the TDECIDOE inspection team approved the completion of tank cleaning 
operations the next day. 

On January 31, the sluicing system was demobilized and approximately 8.5 yards' of flowable fill 
was pumped into Tank W -II. All storage and radiation materials were relocated from the Tank W -II site 
to the Tank WC-4 site, as weather permitted between Februmy I and Februmy 8, 2001. An additional 
30 gal of flowable fill was added to the tank on March 6 to top off the riser and to set the final riser cover 
in place. This activity was a11'anged to coincide with the grouting of Tank WC-4. 

4.2.2 Tank WC-4 

Tank WC-4 is a vertically oriented 1700-gal stainless steel tank located west of Building 3036. The 
underground tank was installed in 1944 to collect wastes generated from the Roll Up Process, which 
involved dissolving uranium targets and extracting isotopes. Tank WC-4 received waste until the late 
1950s, when it was removed from the active LLLW System. In May 1990, the tank was emptied, leaving 
a waste heel, estimated at less than 200 gal, in the bottom. 

Personnel returned to the site on Februmy 19 to replace the existing riser cover with a modified 
cover that allowed installation of the suction leg, camera, and a drop light into the tank. Tank WC-4 was 
not connected to the plant HOG system; thus, a portable HEP A unit was required during sludge removal 
and grouting activities. The tank interior was inspected and videotaped. The inspection revealed 
approximately 14 in. of liquid accumulated on the south side ofWC-4 and a hard heel approximately 2 ft 
deep within 2-3 ft of the tank wall. On FebrualY 20, approximately 240 gal of nitric acid was pumped 
into the tank using a nitric acid tanker, a Randolph pump, and Tygon"" tubing. Full-face shields, 
chemically resistant suits, and butyl gloves were part of the special personal protective equipment (PPE) 
required for acid operations. A charcoal filter stage was added between the tank and HEP A inlet to absorb 
any nitric acid fumes. The exhaust from the HEP A system was monitored continuously with a 4-gas 
monitor, calibrated for the hydrogen lower exposure limit (LEL), and every 30 min for bi'eakthrough 
nitric levels using a Draeger tube. Subcontractor personnel continued to monitor the HEP A exhaust for 
4 h after completion of the nitrogen addition activities. No trigger levels were exceeded at any point. 

The sluicing and pump system setup was completed on February 23 and 310 gal of water was added 
to Tank WC-4. The tank was washed several times over the next three days, resulting in a total of 
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2210 gal of slurry being transfelTed from the tank to the HIC. The final tank inspection was completed on 
March 1 and regulatory approval of sludge removal efforts was received on March 2. 

Approximately 8 yards3 of flowable fill was added to tank WC-4 on March 6. Prior to pumping, the 
interface box had been replaced with a Plexiglas riser cover. This allowed the operators to visually 
monitor the grout level in the tank as fill operations progressed. The Tank WC-4 site was demobilized and 
the equipment trailers were moved to the worksite for Tanks W-19 and W-20. 

4.2.3 Tank W-19 

Tank W -19 is a vertically oriented 2250-gal stainless steel tank located north of Building 3517. The 
underground tank was installed to collect wastes generated fi'om the recovery and reprocessing of 
uranium and other nuclear materials from the Metal Recovery Facility in Building 3505 and LLLW from 
Building 3517. 

Sluicing and pumping equipment was delivered to the site and set up, and a cold-test demonstration 
was completed for a Readiness Review team on March 29. 

A valve was installed in the valve box to control transfers from W -19 to Tank W -22 in the LLL W 
System. On March 4, the existing riser cover was replaced with an interface box and the HEPA unit was 
moved into place as a backup system in the event the plant HOG system failed to draw on the tank. A 
shielding enclosure was installed over the interface box that allowed 6-ft lead blankets to be hung 
vertically entirely around the tank riser. The blankets could be pulled ap31t temporarily for camera 
installations and riser inspections. The pumps and valves located in the contamination zone were placed 
in drip pans. Angle iron frames were mounted over the pumps and valves and lead blankets were secured 
to these frames. The length of the transfer line from the diaphragm pump to the valve box was also 
covered with lead blankets. 

The initial tank inspection was perfOlmed on April 4 with the color camera. A cooling coil mounted 
in the bottom of the tank made camera deployments and in-tank equipment placements more difficult than 
expected. The inspection showed the presence of some water, as well as some chunks of hard white and 
brown sludge. The area directly below the riser was free of sludge, making a precise depth measurement 
difficult to achieve using the dipstick. Once the inspection was complete, 150 gal of 5.5 M nitric acid was 
added to aid in dissolving the waste material. After allowing the acid to sit for two days, approximately 
600 gal of water was added to the tank through a water injection arm. This slurry was then removed using 
the diaphragm pump. Clean water was added to the transfer hose to dilute the slurry before it entered the 
LLL W System through the valve box. This dilution was required to reduce operational dose rates. An 
extended cOlTidor also was added to the Contamination Area (CA) so that personnel could exit the tank 
area and walk behind a block wall for shielding during pumping operations. Radiation control technicians 
(RCTs) used long-handled probes to take readings near the transfer equipment and a prelimin31Y flush 
was completed before personnel entered the area around the tank riser to make valve adjustments. 
Approximately 4,400 gal of diluted slurry was transferred to Tank W -22. Because the bottom of the tank 
was convex and the riser was located close to the tank wall, a portion of the diluted waste could not be 
pumped. A final camera inspection was performed on April 6 after clean water had been backflushed 
through the suction leg. This inspection indicated that approximately 50 gal of water remained in the tank. 
An estimate was performed to determine that the material remaining on the tank bottom had been diluted 
by approximately 90%; therefore, the 50 gal contained approximately 5 gal of sludge. The ELCR for the 
tank was only 7.7 gal of undiluted material, thus regulatOlY approval was given for the cleanup effort on 
April 9. On April 10, the interface box was moved to Tank W-20 and a grout cover was installed on Tank 
W-19. 
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Grout operations did not take place until after the waste material had also been removed from Tank 
W-20 so that both tanks could be filled on the same day(s). On April 18, 8 yards3 of f10wable fill was 
added to the tank. Additional grout was added to the tank the next day. As the grout level rose in the tank, 
so did the radiation levels measured over the riser. This appeared to be the result of radiological 
contaminants floating up on the shallow layer of water that separated fi'om the grout. Personnel were 
removed from the area and a method to seal and shield the riser was devised and sent through the 
administrative system for approval. On April 23, absorbent was added to the tank to absorb the layer of 
water, and Quickcrete was mixed and poured into the riser over the absorbent to seal the riser and to 
provide some radiological shielding from the contaminants. The grout cover was replaced with a final 
riser cover. 

4.2.4 Tank W-20 

Tank W-20 is a vertically oriented 2250-gal stainless steel tank located north of Building 3517 and 
south of Tank W -19. This underground tank was installed to collect wastes generated from the recovery 
and reprocessing of uranium and other nuclear materials fi'om the Metal Recovery Facility in Building 
3505 and LLLW from Building 3517. 

On April 10, the interface box and tank riser shielding frame were moved from Tank W -19 onto 
Tank W-20, and the HEPA unit was repositioned and reconnected as a backup system in the event the 
plant HOG system failed to draw on the tank. The shielded water injection and waste transfer equipment 
used on Tank W-19 was essentially left in place for Tank W-20. Only the hose connections to the 
interface box were moved to Tank W-20. The color camera was deployed for the initial inspection and 
then 100 gal of nitric acid was added to the tank on April 10. Tank W-20 contained some water in 
addition to a hard sludge heel. An infrared camera mounted on a pole was installed in the tank the next 
day and left in place for the waste removal operations. The water injection leg was also installed at this 
time. A cooling coil was mounted in the bottom of this tank making the camera and injection arms 
somewhat difficult to deploy and position. 

After allowing the acid to sit for two days, approximately 600 gal of water was added to the tank 
through the water injection mm. This sluD'Y was then removed using the diaphragm pump. Clean water 
was added to the transfer hose to dilute the slurry before it entered the LLL W System through the valve 
box. This dilution was required to reduce operational dose rates. Approximately 4,100 gal of diluted 
slurry was h'ansfel1'ed to Tank W -22 on April 12. Because the bottom of the tank was convex and the riser 
was located close to the tank wall, a portion of the diluted waste could not be pumped. The infrared 
camera was removed and the color camera was installed for the final camera inspection. This inspection 
indicated that most, but not all, of the hard sludge had dissolved in the nih'ic acid. Approximately 14 gal 
of residual sludge was estimated to remain in the tank after the effects of dilution were taken into account. 
The DUST model for Tank W -20 indicated that up to 78 gal of undiluted sludge could have been left in 
the tank; therefore, regulatory approval was given for the cleanup effort. On April 18, approximately 
8 yards3 of f10wable fill was pumped into the tank. Additional grout was added to the tank the next day. 
As the grout level rose in the tank, the contact radiation level measured on the grout cover rose from 
1.2 mRih to 320 mRIh. This appeared to be the result of radiological contaminants floating up on the 
shallow layer of water that separated from the grout. Personnel were removed from the area and a method 
to seal and shield the riser was devised and sent through the adminish'ative system for approval. On April 
23, absorbent was added to the tank to absorb the layer of water, and Quickcrete was mixed and poured 
into the riser over the absorbent to seal the riser and to provide some radiological shielding from the 
contaminants. The grout cover was replaced with a final riser cover. 
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4.2.5 Tank TH-4 

Tank TH -4 is a vertically oriented 14,000-gal stainless steel tank located to the southwest of 
Building 3500. This underground tank was installed in 1952 and received waste from the thorium and 
uranium pilot plant development projects in Building 3550. 

The bulk of the waste material had already been pumped from this tank under the scope of a previous 
EM-50 project using a Russian mixer. The supemate was removed on April 23 and equipment was 
mobilized to the site the next day. On April 25, the work area was established, construction and 
radiological/contamination boundaries were set up, and four of the existing risers were replaced with 
Plexiglas grout covers. Approximately 80 yards' of flowable was added to the tank that day. The next 
day, a layer of water was noted in each riser. Portland cement was added to the various risers to absorb 
the water. 

On April 27, each riser in the tank was topped off individually with flowable fill. About 10 yards' 
more of grout was used. A small amount of water remaining in one riser required the addition of one last 
bag of Portland cement. The grout covers were replaced with the original covers, equipment was 
demobilized, the work area was cleaned, and the area was downposted. 

4.2.6 Tank WI-I 

Tank WI-I is a 500-gal stainless steel tank located approximately 20 ft east of Building 3028. The 
tank was installed in 1950 as an intermediate holding tank for radioactive waste fi'om hot cells in Building 
3028. An east wing was added to the building to house the alpha powder handling operations. The floor 
slab of the east wing was constructed over the tank, which is now situated under the east wing air lock. 
An approximate 3-ft-vertical airspace exists between the top of the tank and the top of the floor slab. Dirt 
was backfilled around the tank. The tank sits on a concrete pad designed to collect leakage and channel it 
to an adjacent detection well. A 6- by 8-ft plate covered the void space over the tank. 

Approval to proceed with WI-I operations was received on May 2. Due to the potential for alpha 
contamination once the tank area was breached, the work area floor was lined with plastic and an opening 
was cut out around the cover plate; a containment tent was erected over the immediate tank area. The 
portable HEP A unit was set in place outside the containment tent. A tee was installed on the inlet of the 
HEP A unit so that one leg could be used to maintain negative pressure on the tent. The second leg of the 
tee was to be attached to a nozzle on the tank interface plate (once installed) so that the portable HEP A 
unit could be used as a backup system to the plant HOG system. A manometer was installed on the tent to 
verify that the appropriate pressure was maintained. The portable HEP A system ran over the weekend to 
check and to verify the integrity of the containment. 

On May 8, the seal around the cover plate was broken loose and pried up a few inches. An aerosol 
encapsulant was sprayed through the nan'ow gap to coat the underside of the cover plate and the general 
void space area. A smoke test verified that the plant HOG system was operational. The cover plate was 
removed, wrapped in polyethylene, and secured out of the way. Polyethylene sheeting was draped over 
the top of the tank and small openings were cut and taped around the tank's two 6-in. risers. Each of the 
riser openings contained expandable pipe plugs. Once the plugs were removed, a smoke test indicated that 
the HOG system was functioning very well. 

On May 11, the demarcated suction leg was installed in the tank, revealing that very little liquid was 
present in the tank. The color camera was deployed in the tank as well to verify that minimal supernate 
was present. Nitric acid was added and allowed to sit over the weekend. On May 14, water was added to 
the tank and approximately 290 gal of liquid was pumped from Tank WI-I. 
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The final camera inspection was performed on May 14, 2001. The residual sludge volume was 
calculated to be less than 0.9 gal and met the risk modeling to be within the established Ix to·6 risk goal. 
The tank was approved as "ready to be grouted" by TDEC and DOE. The tank was grouted on May 24, 
2001, after which the plate cover was reinstalled and the site was demobilized. 

4.2.7 Tank WC-20 

Tank WC-20 is a horizontally oriented to,OOO-gal, 304L stainless steel tank set in a stainless-steel­
lined vault and located north of Building 7567 in the Melton Valley Complex. The tank was used to store 
LLL W generated from radiochemical operations designed to recover isotopes produced from ilTadiated 
HFIR targets and other sources. Some of the tank waste was produced at the Radiochemical Engineering 
Development Center (REDC), primarily by the disposal of spent off-gas scrubber solutions. Other sources 
of Tank WC-20 waste material were from routine and non-routine washdowns of hot cells and other 
contaminated equipment. 

The material storage trailers were moved to the Tank WC-20 site on June 14. The next day, 
rainwater was removed from the concrete pad over the tank and the boundaries were roped off and posted. 
Then the floor of the contamination area and the sides of the riser that extended above the concrete pad 
were lined with Herculite. The portable HEP A unit was set in place as a backup system, although the 
HOG system was verified as operational when the existing tank cover was removed and replaced with a 
new interface cover. The suction leg and sluicing aim were installed and a tank inspection was performed. 
No water was present in the tank. The sludge was dark in color and crusty. The bottom of the tank was 
visible through numerous cracks in the waste material and the overall depth appeared to vary between Y, 
to I Y, in. 

Approximately 250 gal of nih'ic acid was added to the tank on June 18, allowing the sludge to 
dissolve over the next two days. On June 20, the tank contents were mixed by adding 700 gal of water to 
the sludge/acid mixture. About 960 gal of slutTy was then transfen'ed to the Evaporator Storage Tanks 
using the active LLLW System. The dose rate at the riser had been reduced from 380 mRIh (prior to 
addition of acid) to 40 mRIh. A final camera inspection conducted on the same day revealed that a 
minimal amount of liquid remained in the tank following the slurry transfer. Although the nitric acid did 
not dissolve the sludge to the extent seen on previous tanks, the crust and some of the bulk deposits had 
been removed. Large areas of the tank floor were visible and the remaining liquid appeared moderately 
diluted. TDEC and DOE approved the tank as ready for grouting on June 21. The next day, approximately 
40 yards3 of grout was pumped into the tank. The grout filling was completed on June 25 when an 
additional 16 yards3 of flowable fill was added to the tank. Demobilization of the site was completed on 
June 26. 

4.2.8 Tank WC-9 

Tank WC-9 is'a 2150-gal, 347 stainless steel, direct-buried, vertically oriented tank. The tank, which 
is located south of Building 3503 in the ORNL Bethel Valley Complex, was used to collect LLLW fi'om 
Building 3503, a high-level radiation-engineering laboratOlY used for pilot plant studies. The tank also 
received condensate from the plant HOG system and liquid from the pump pit sump. 

The material storage trailers were moved to the Tank WC-9 site on June 27, the boundaries were 
roped off and posted, and the ground in the contamination area was lined with Herculite. The portable 
HEP A unit was set in place, the existing cover was replaced with a modified cover, and an initial camera 
inspection was completed of the tank interior. VelY little water was present in the tank and considerably 
less sludge than expected was visible. The sludge depth varied from y.; to Y, in. along the entire tank 
bottom. Although the tank bottom is dome shaped, the sludge depth was relatively uniform over the entire 
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surface. Because a sludge depth of Y, in. corresponded to a volume of 12 gal, the tank met the risk 
modeling to within the established 10-6 goal and was approved on July 3 as "ready to be grouted" by 
TDEC and DOE. The tank was grouted on July 10, after which the original riser cover was reinstalled and 
the site was demobilized. 

4.2.9 Tank W-17 

Tank W-17 is a 1000-gal, 304L stainless steel, direct-buried, vertically oriented tank. The tank is 
located in the South Tank Farm just west of Building 3525 in the ORNL Bethel Valley Complex. The 
tank was installed in 1951 and served as a waste tank for isotope production in Building 3026C. 

The material storage trailers were mobilized to the Tank W -17 site on July II. Because Tanks W -17 
and W-18 are adjacent to one another in the South Tank Farm, the boundaries and postings were an-anged 
to include both tanks in the same area so they could be grouted on the same day. On July 12, Tanks W-17 
and W -18 were isolated and the existing riser covers were removed. These were replaced with Plexiglas 
cover interface plates. A camera inspection' was performed on both tanks, switching the camera and 
portable HEPA unit between tanks as necessary. Very little water was present in Tank W-17. The sludge 
depth was approximately I in. along the entire tank bottom. This depth corresponded to a volume of 
approximately 15 gal, which was well below the established 10-6 risk goal. Approval was received to 
grout the tank without further remediation. Grouting was completed on July 16 and the site was 
demobilized on July 17. 

4.2.10 Tank W-18 

Tank W-18 is a 1000-gal, 304L stainless steel, direct-buried, vertically oriented tank located in the 
South Tank Farm just west of Building 3525 in the ORNL Bethel Valley Complex. The tank was installed 
in 1951 and served as a waste tank for isotope production in Building 3026C. Multigram quantities of 
radioisotopes were separated, purified, stored, and distributed in the processing in Building 3026C during 
this time. Most of the waste received in the tank was the result of routine and non-routine hot cell and 
equipment decontamination. The tank waste was frequently jetted to the Evaporator Facility. 

The material storage trailers were mobilized to the Tank W -18 site on July II. Because Tanks W-17 
and W-18 are adjacent to one another in the South Tank Farm, the boundaries. and postings were an-anged 
to include both tanks in the same area so that they could be grouted on the same day. Overgrown bushes 
and brush were cut back from the Tank W-18 area on July 12 to provide easier access to the tank. Also 
this day, subcontractor personnel isolated Tanks W -17 and W -18 and removed the existing riser covers. 
These were replaced with Plexiglas cover interface plates. A camera inspection was performed on both 
tanks, switching the camera and portable HEP A unit between tanks as necessary. Very little water was 
present in Tank W -18. The sludge depth was approximately 1 in. along the entire tank bottom. This depth 
corresponded to a volume of approximately 15 gal, which was well below the established 10-6 risk goal. 
Approval was received to grout the tank without further remediation. Grouting was completed on July 16 
and the site was demobilized on July 17. 

4.2.11 Tank WC-3 

Tank WC-3 is a 1000-gal, 347 stainless steel, direct-buried, vertically oriented tank. It is located 
south of Building 3025 in the ORNL Bethel Valley Complex. Tank WC-3 was used primarily to collect 
residuals from metallurgical sampling and analysis. The waste solutions came from etching, dissolution, 
and decontamination of particulate residue from physical property analysis of irradiated metals. 
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Equipment was mobilized to the Tank WC-3 site on July 17. The next day the work area was set up, 
and the riser cover was removed and replaced with a modified interface cover. A camera inspection was 
perfOlmed showing approximately 50 gal of water in the tank. The sludge depth was approximately 1 in. 
across the entire tank bottom, cOl1"esponding to a volume of 15 gal and a source term of 0.15 Ci. This was 
well below the established 10.6 risk goal. Approval was received to grout the tank without further 
remediation. On July 24, approximately 5 yards' of grout was pumped into the tank, thus completing the 
gronting process. The original riser cover was replaced and the site was demobilized on July 25. 

4.2.12 Tank 2026-A 

Tank 2026-A is a 700-gal vertical tank located inside an in-ground concrete vault to the southeast of 
Building 2026. The tank is constructed ofHastelloy C and has a stainless steel top and piping. A concrete 
plug was installed over the tank to seal the vault. Installed in 1962, Tank 2026-A received radioactive and 
chemical wastes fi'om processes involving radioactive sample analysis in Building 2026. The tank was 
removed from service in 1996. 

Tank remedial operations were initiated on July 31 when fall protection railing was installed around 
the concrete plug over the vault. The concrete vault plug was removed using a crane on August 7. After 
removal, the plug was wrapped in plastic and set aside in the designated lay-down area. The portable 
HEP A unit was set up with a tee and one leg of the inlet duct was fed down into the vault. The other leg 
was blanked off until the tank could be opened. Work platfOlms were installed over the vault opening and 
the CA and construction boundaries were put into place. The next day, an aerosol encapsulant was 
sprayed onto the vault walls to trap the removable contamination. A camera inspection of the vault was 
also completed at this time. 

On August 9, an expandable plug was removed from the top of Tank 2026-A using long-handled 
tools. A riser extension was installed on the tank so that the other leg of the HEP A inlet could be fed 
down into the extension to draw tank contaminants away from the opening. The camera was also 
deployed through the riser extension to perfol1"l1 an initial inspection of the tank. Material estimated at 
approximately 26 gal remained on the floor of Tank 2026-A. Because the majority of the material 
appeared to be liquid, approximately 15 gal of absorbent were added to the tank to absorb the moisture. 
On August 13, the camera was used to verify that most of the liquid had been absorbed in the tank. Not 
only was the residual moisture gone, but a small pile of absorbent also remained. 

Approximately 3 yards' of grout was added to Tank 2026-A on August 17. The final few inches of 
fill were added manually on August 20 before initiation of site demobilization activities. The riser 
extension had been fabricated in two sections, coupled together with a slip-fit joint. Once the fill 
operations had been completed, the top half of the riser extension was removed and the remaining section 
of the extension was capped to seal off the tank access. Once the CA had been cleared, the work 
platforms were removed and the concrete plug was reinstalled over the vault opening. Demobilization 
activities were completed on August 22. 

4.2.13 Tank F-501 

Tank F-501 is a 400-gal, 304L stainless steel, vertically-oriented tank located in an underground 
concrete vault near Building 3525 in the ORNL Bethel Valley Complex. The tank was used to collect 
LLLW generated from Building 3525. Building 3525 LLLW was produced from the disassembly and 
decontamination of reactor components. The liquid waste was jetted from the tank to the Evaporator 
Facility either when the tank was filled or at a preset time interval. The waste was continuously collected 
and discharged. In December 1998, a sample was collected from the tank. The sample analyses indicated 
that a brownish-black layer of organic material floating on the surface of the supemate contained 
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polychlorinated biphenyls (PCBs). This layer of material had to be separated from the remaining tank 
waste and disposed of as PCB waste before the tank could be grouted in place. 

Equipment was mobilized to the Tank F-501 site on August 24. On August 27, the radiological and 
construction boundaries were posted and the CA was lined with reinforced plastic in preparation for 
operations. On that same day, a crane was used to remove the concrete-filled pipe that had been used to 
plug the vault opening. A smoke test verified that the plant off-gas system was drawing air from the vault. 

Once the plug had been lifted and set aside, long-handled tools were used to remove the existing 
riser cover and replace it with a modified riser interface flange. A riser extension was installed using a 
slip-fit coupling between the interface flange and the top of the vault. After completing a camera 
inspection on August 29, the suction leg and skimmer for the oil transfer system were installed in the tank 
in preparation for removal of the organic layer containing PCBs. Once this layer was successfully 
skimmed off and transferred to two drums containing an absorbent material, the remaining supemate was 
pumped off and transferred to the active LLL W System. After a final camera inspection to verify that the 
remaining tank waste (less than 25 gal) met the acceptance criteria, the tank was grouted using 
approximately 2 yards3 of grout and the vault cover was replaced. 

5 .. DEVIATIONS FROM THE REMOVAL ACTION WORK PLAN 

No significant differences were found between the selected remedy as defined in the Action 
Memorandum (DOE 1999b) and the Action Memorandum Addendum (DOE 1999c) and the remedial 
activities completed for each of the 13 LLL W tanks. However, there was a deviation from the scope of 
the RmA WP (DOE 1999d) conceming the tanks addressed by this action. The Action Memorandum and 
the RmAWP addressed the following II LLLW tanks: WC-I, WCA, WC-IO, WC-II, WC-12, WC-13, 
WC-15, WC-l7, W-19, W-20, and 2026-A. The Action Memorandum Addendum (DOE 1999c) and the 
Addendum to the RmA WP (DOE 199ge) were written to address the following 13 remaining inactive 
LLLW tanks at ORNL: 3003-A, T-14, W-I, W-2, W-ll, WC-3, WC-9, W-17, W-IS, WI-I, F-501, THA, 
and WC-20. [Note: T-I, T-2, and the High Flux Isotope Reactor (HFIR) tank were temporarily added but 
later removed from the scope of the addendum.] The selected remedy for these remaining tanks was the 
same as the selected remedy for the first set of II tanks. 

During performance of the removal action, it became necessary to change subcontractor resources 
due to safety and health concerns. With input from EPA and TDEC, the order in which tanks were 
scheduled for remediation was altered such that four of the tanks (i.e., WCA, W-19, W-20, and 2026-A) 
were not completed until the current phase of the removal action rather than in the first phase as originally 
scheduled. Four other tanks scheduled for the later phase of the removal action (i.e., W-I, W-2, T-14, and 
3003-A) were completed during the first phase. This rescheduling allowed tanks of similar chemical and 
radiological characteristics to be remediated together. 

Five tanks containing PCB-contaminated sludge (i.e., 2026-A, WC-3, W-17, W-IS, and F-501) were 
scheduled to be the final tanks to undergo remediation. The PCB levels exceeded the acceptance criteria 
for the ORNL LLL W System, which would have necessitated the dewatering of all sludges removed from 
each of the tanks and storage of the sludges until an approved disposition pathway became available. The 
only pathway for disposal of transuranic (TRU) sludge is the Waste Isolation Pilot Plant (WIPP), 
however, the WIPP WAC does not cUlTently allow WIPP to accept regulated PCBs. A factor considered 
in recommending a final action for these tanks was that the DUST Risk Model calculations for these tanks 
indicated that the existing sludge volume met the IOE-6 ELCR. A recommendation was made to TDEC 
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and EPA to remove the supernate from these tanks and confirm the residual sludge volume was within the 
risk limits. This approach reduced the overall project cost, secondalY waste volumes, operations risk of 
sludge-handling operations, and storage burden for a waste with no pathway. The EPA concurred with the 
recommended approach. In addition, the oil removed from Tank F-501 was found to meet the criteria for 
PCB and TRU waste and required packaging for storage at the TRU bunker at ORNL because no disposal 
path is currently available. 

6. COSTS 

The baseline costs estimated and actual costs incurred for each tank are shown in Table 6.1. The total 
actual cost was approximately 6% less than the projected total cost. This is due in large part to the 
elimination of sludge removal from the five tanks containing PCB-contaminated sludges. 

Table 6.1. Baseline tank remediation costs vs actnal costs 

TankNo. 
Baseline costs Aetnal costs 

($ in thollsands) ($ in thollsands) 

W-17 120,934 113,497 

W-18 120,934 113,497 

WC-3 136,746 128,337 

F-501 216,202 202,906 

WC-20 488,577 458,532 

Wl-1 444,392 417,064 

TH-4 72,992 68,503 

WC-9 160,284 150,427 

W-ll 298,047 279,719 

W-19 345,503 324,257 

W-20 315,768 296,350 

WC-4 366,573 344,031 

2026-A 239,617 224,880 

Total cost 3,326,569 3,122,000 
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7. WASTE MANAGEMENT AND TRANSPORTATION ACTIVITIES 

7.1 PRIMARY WASTE STREAMS 

The remediation of the 13 LLLW tanks completed during this removal action generated two primary 
waste streams: the aqueous liquid phase (primarily groundwater and rainwater infiltration, except where 
'nitric acid was used to dissolve solids) and the sludge (settled solids) layer. Both waste streams meet the 
WAC for the ORNL LLL W system. The aqueous phase was pumped via existing piping or hucked via 
the LLLW tanker to Evaporator Complex Feed Tank W -22 where the waste will be h'eated and eventually 
pumped to the Melton Valley Storage Tanks for storage. The sludge phase was either pumped into an HIC 
and h'ucked to the Evaporator Complex Storage Tank W -23 or was h'ansfelTed directly to the LLL W 
System via valve boxes located near the tank sites. The waste in Tank W -23 will be pumped directly to 
the Melton Valley Storage Tanks for storage. All waste in the Melton Valley Storage Tanks will 
eventually be disposed of at the Waste Isolation Pilot Plant in Carlsbad, New Mexico. As noted in Sect. 5, 
the oil removed from Tank F-501 was placed in two 55-gal stainless steel drums with absorbent and is 
stored at the ORNL TRU bunker pending final disposal under the TRU waste program. 

7.2 SECONDARY WASTE STREAMS 

The secondary solid waste generated during the remediation of the 13 LLL W tanks reported herein 
was staged at ORNL prior to final packaging and disposal. The secondary solid waste was staged along 
with secondalY solid waste generated during the remediation of Tanks WC-I, WC-IO, WC-II, WC-12, 
WC-13, WC-15, WC-17, 3003-A, T-14, W-I, and W-2. This second group of II LLLW tanks was 
remediated during the first phase of this project and was repOited in the Removal Action Report for the 
Bethel Valley Main Plant Inactive Liquid Low-Level Radioactive Waste Tanks at Oak Ridge National 
Laboratol)l, OakRidge, Tennessee, DOE/ORIOI-1953&D2. 

The secondalY solid waste generated during the two phases of the remediation project was similar in 
characteristics, consisting of primarily PPE, but also included hoses, pumps, plastic sheeting, and 
miscellaneous wood and debris. Due to the similar nature of the waste, the waste containers were stored 
together, and one project for the disposal of all of the waste containers was undeltaken. In total there were 
69 B-25 boxes, 21 drums, two 20-ft Sealand containers, I B-12 box, and I concrete plug. During March 
and April of 2004, the waste containers were filled with sand to fill void spaces and then shipped to the 
ORR Environmental Management Waste Management Facility (EMWMF) for final disposal. The waste 
was disposed in accordance with the Waste Handling Plan for the Inactive Liquid Low-Level Radioactive 
Waste Tanks Removal Action Waste Under the Melton Valley Closure Project at Oak Ridge National 
Laboratol)', Oak Ridge, Tennessee, DOE/ORIO 1-21 03&DO, under EMWMF Waste Lot 84.2, 
Environmental Management Waste Management Facility Waste Lot Profile for the Oak Ridge National 
Laboratol)1 Inactive Tanks Removal Action Waste, EMWMF Waste Lot 84.2, BJCIOR-1567, and Waste 
Lot 84.5, Environmental Management Waste Management Facility Waste Lot Profile for the Oak Ridge 
National Laboratol)1 Inactive Tanks Waste Debris, EMWMF Waste Lot 84.5, BJCIOR-I781. Included 
within Appendix A are the shipping manifests for the waste containers. Included within Appendix Bare 
the disposal records for each of the shipments under these Waste Lots. 

In addition to the waste containers disposed of at EMWMF, there was one B-25 box, which 
contained lead blankets, a pump, and a section of hose. EMWMF cannot accept the lead blankets for 
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disposal. Therefore, the B-25 box with the lead blankets, hose, and pump has been disposed at Envirocare 
of Utah under existing waste profile 9314-01. 

8. OPERATION AND MAINTENANCE PLANS 

There are no prescribed operation and maintenance plans for the closed tanks. 

9. MONITORING SCHEDULE 

There is no monitoring program or schedule specifically planned for these 13 stabilized tanks. The 
entire ORNL facility is patt of an Integrated Water Quality Program that will continue to provide 
groundwater well monitoring. 
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APPENDIX A 

SHIPPING MANIFESTS 



STRAIGHT BILL OF LADING SHORT FO 

CARRtER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase I Customer Order No 

NOT NEGOTIABLE 

Shipper No: 
Date: 

AMC 04-001 
03/01/04 

Page 1 of8 
Received. subject to the classWcaUons and lawfully med lariffs In effeci on Ihe dale ollhe bsue ollhls Bill olledlng. Ihe property described below In apparenl good order. excepl as noled 
(conlen~ and condillon 01 conlen~ 01 pacl<ages unknown). marked. cons~ned. and dasllned as Indlcaled below. which said carrier agrees 10 carry 10 ils usual place 01 delivery. il on i~ roule. 
olherwlse to deliver to another carrier on the route fa said desUnation. His mutually agreed as to each carrier of all or B.ny of said rouie 10 desUnatlon and as 10 each party at any time 
Interested In aU or any of said property, that every service 10 be perfonned hereunder shall be sub}ecllo all the B/II of lading (emu and conditions In the governing classification on the data of 
shIpment. The shipper hereby certifieslhat he Is famUiarwilh ailihe BUI of lading ferms and con~illons In the governing classllJcaUon and the said terms and condilioos are hereby agreed 10 
by Ihe shiD.,.r and accepled lor himself and his ass~ns. 
Consignee: EMWMF Disposal Site 

Bear Creek Road. 
Shipper: US DOE cia AMC Demolillon 

Oak Ridge, TN. 37830 
2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

Site: ORNL 
Route: 11 7-

I'\.IJ-{ ~ 
Vehicle Initial and Number.: Tr~iler No.: 
'I/! (') T - f'ln· 1'1 (lOt. 

No. Pkgs. HM 

5 x 

Description of Material 

Radioactive Material, LSA. NOS, 7, UN2912, 
Fissile Excepted, LSA-I, Solid/Oxide, 
(Am-241, Am-243, C-14, Cm-243, Cm-244, 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Activity: 2.484e-04 TBq 

Weight 

14122.8 kg. 
(31135Ibs.) 

Remarks: This is an exclusive use shipment made in accordance with 49 CPR 173.427. 
Driver instructions are attached. 

Total Volume: 480 Cu. PI. 

Additional information: 
In case of an emergency, call: Park Shift SUPerintendent @ (865) 574-3282 
Emergency Response Guide Number: 162 

Container numbers: X10C0100276, X10C0100277, X10C0100282, XlOC0100283, X10C0100284 

Class Charges 

7 

Subject 10 section 7 of condjUons of 
applicable Bill 01 lading, IIlhls 
shipment is 10 be delivered to the 
consignee without recourse on the 
consignor, the consignor shall sign the 
10liryNing slalemen!: 
The carrier shall nol make delivery 01 
this shipment without payment of 
(reight and aU other lawful charges. 

N/A 
Signature of the Consignor 

NOTE:'o'/h.e(e rhe rate Is dependeol 00 vcIoo, 
shippen are required 10 stale ~ca!ly Ii1 wri~ng 
lila agteeoOf declafedval\!e liflM plcperty: 
TI'Ie agreed or declare.:! valll$ oIl11e proper!)' is 
heleby speOt.c~y $I~ by lila shippe" 10 be r.o! 
excee6~; 

NlA 
l __ ~,,, __ (unill 

SS741 Reference 

label(s) applied: 

NA 
Placard(s) required: 
Ctass 7 

Transportation hereunder is for the U.S. Department of Energy and the aclua! lola! transportation charges paid to the carrier(s) by the consignor or consignee are 10 be reImbursed by the U.S. 
Governmenl~suanl \0 cost reImbursable contract. ThIs may be confirmed by contacting . 
IF THIS Bill OF LADING LISTS HAZARDOUS MATERIALS· NOTE AS FOllOWS: 
Emergency Response # (8SS) 574·3282 

ERG: 162 
If delayed In Transit Notify: 

Michael Wlskerchen (865) 384-3837 

This is 10 certify that the above named materials are propelly classified, described, This shipment is (Of the U.S. Oapartment of Energy and the acluallolal transponalion charges paid 10 !ha cafrier(s) bYIM 
consignor or consignee are assignable 10, and shall be reimbursed by the U.S. Government and is subjecllo the terms and 

packaged. marked, and labeled, and are in proper condition for transportation actOlding condilioos sol forth inlhe standard form oJlhe U.S. Government Bill 01 lading and 10 any available special fales or charges. I' 

10 Ihe applicable regulations of the U.S. Department 01 T ranspoftatioo. YES i j- tl()i>1l 

~~~; ) R r(~I~k~)v';hel~ n:~~.~:~lInON ~~,;~d~~?'r~:~:~::""'f and; lhe I"ms and cond;tions "e h,,,by noled : 

~\!\':'~-1''v~ ._J Pe, ~ "' 1\.P.--<L.J:, Dale. L/:O,/ : 
on behalf u.s. Department of Energy Fo< ~-!::r1l~--- i 

L-____ ~D~a~te~:02Y~01~/O~4 _________________ ._.~ _____________________________________________ ~ 



STRAIGHT BILL OF LADING SHORT FORM NO NEGOTIABLE 

: 

CARRIER: TAG Iransporl I Shipper No: AMC 04-002 
Carrier No: 642202 SCAC No: U Dale: 03/01104 
Purchase I Cuslomer Order No 

Page I of? 
Received. subject to the dassfrlcaUons and lawfully filad tariffs In effact on Ihe data 01 thalssue 01 this Bill 01 lading. tha property dascilbed below In apparent good oroor. axcept as noted 
(contents and condition 01 contants 01 pIIckagas unknown). mar1<ed. consigned. and dastlned as Indica lad below. which said carriar agraas to carlY to its usual p~ce 01 d,liv'lY. il on Its routa. 
otherwise to deliver to another carrier on the roule to said destination. Ills mutually agreed as to each carrier 01 aU or any of said roule to destination and as 10 each party al any Ume 
interested In aU or any of said property, thai every service to be perfoOlled hereunder shar! be 5ubjecllo aU the BIf! of lading terms and condJUons In the governing dassHlcaUon on the dale of 
ShIPme~Io';:ra shipper hereby certifias that hals ~:~~iarWith all the Bill 01 lading larms and conditions in Iha governing c1asslncatlon and the said lerms and conditions ara haraby agreed 10 
bv the sh rand acceoled lor hlmsall and his ass ns. 
Consignee: EMWMF Disposal Site Shipper: US DOE cia AMC Demolition 

Bear Creek Road. 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN. 37830 Oak Ridge TN. 37830 

Sile: ORNL 

Route: 1\ /J"1 '?;".~" A,,, (,e.,L O"l Vehicle InitiaJa~d ~mber: Trailer No.: 
f-N~ '-{ M 

No. Pkgs. 11M Descriplion of Malerial Weighl Class Charges Subject to section 7 of conditions of 
appllcabk Bill 01 lading. n this 
shipment is 10 be delivered 10 Ihe 
consignee without recourse on the 
consignor, !he consignor shall sign the 
1011011100 slalement 

4 X Radioactive Material, LSA. NOS, 7, UN2912, 11462.5 kg. 7 The carrier shall 001 make dellvelY 01 

Fissile Excepted, LSA-I, Solid/Oxide, (25270Ibs.) Ihis shlpmenl without paymenl 01 
lre~hI and all other lawful charyas. 

(Am-241, Am-243, C-14, Cm-243, Cm-244, NIA 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, Signature of the Consignor 
Ell-152, Ell-154, Ell-ISS, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-24I, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235. U-236, U-238) 
Total Activitv: I .387e-04 TBo i 

Remarks: This is an exclusive use shipment made in accordance with 49 CFR 173.427. NOTE: \Vhe{e FMrate is depen&nton value, 

I sflipPefS ace leQWed IOslald specilically In 1I1i5ng 
Driver instructions are attached. II'le agreed or dedaced value of \he propert(. 

The a~eed or tlec!ared valueD/the property is 
Ileteby sp«.if..:;alIy sla:ed by the shipper 10 be nol 
e~ceediJig: 

Total Volume: 384 Cu. Ft. IVA 
I ,,, ___ jl,!l\'t) 

Addilional information: SS741 Reference 
In case of an emergency. call: Park Shift Superinlendenl @ (865) 574-3282 
Emergency Response Guide Number: 162 labal(s) applied: 

Conlainer numbers: X10C0100279, X10C0100281. X10C0100285. XlOC0100286 NA 
Placard(s) required: 
Class 7 

Transportation hereunder Is for the U.S. Department of Energy and the actual totaltransportaUon charges paid 10 the carrier(s) by the consignor or consignee are to be reimbursed by the U.S. 
Government, oursuanllo cosl reImbursable contract. This may be confirmed bv conlacllno . 
IF THIS BILL OF LADING LISTS HAZARDOUS MATERIALS. NOTE AS FOLLOWS: 
Emergency Response # (865) 574·3282 If delayed In Transll Notify: 

ERG: 162 Michael Wl,kerchen (865) 384·3831 

This is 10 certify Ihal the above named materials are propedy classif.ed. described, 
This shipment is for the U.S. Department of Energy and tho acltlallolalltansporlalion Chatg6S paid 10 the carrier(s) by the 
consignor Of ronsignee are assignabte 10, and shall be reimbursed by Ihe U.S. Government and is suOjecllO the terms and 

packaged. m(Uked, and labeled, and ace in proper condition for Itansportatiofl according 
con~~~ns s~t/~h in the standard form of lhe U.S. Government Bill of lading and 10 any av~tah!e special rales or charges 10 the applicable legutations of the U.S. Department ofT tansporlaliofl. YES NO X __ 

Shipper: Michael Wishuchon for AMC DEMOLITION The additions on Iha face heleof and 10 lhe terms and conditions arc hereby noted: 
Contract" 

'W\WY~ 
Cattier: TAG Transport Inc 

Per: 

::~~-~ Dalo .• ;J - { - (7 '-j 

on behalf U.S. Deparlment 0 Energy 
Dale:03/01l04 -- --_. 



CARRIER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase 1 Customer Order No 

Shipper No: AMC 04-003 
Date: 03/03/04 

ff on I. roule, 
agreed as to each came.. 0/ ell or eny of said and as '" each party at any time 

~~~::~~~~~:t:!'" an the Bill of lading terms and condillons In tha govemltg classlricatlon on tha date of u In tha govemlng classincaUon and tha said farms end rondillons are hereby agreed to 

No. Pkgs. 

Disposal Site 
Bear Creek Road. 
Oak Ridge, TN. 37830 

Description of Material 

x 

I 
2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

Charges Subject to sectlon 7 of oonditloos of 
apprl<>lble Bil of Lading, If th~ 
shipment b to be dstivered to !he 

wilhoul rorourse on the 
the ronslgnor shall s~n lho 

fissile Excepted, LSA-I, Solid/Oxide, (34055Ibs.) 
frelghland 

(Am-241, Am-243, C-14, Cm-243, Cm-244, 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-152, Eu-154, Eu,155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sf-90, Tc-99, U-233, U-234, U7235, U-236, U-238) 

Remarks: TI.is is an made in accordance with 49 CFR 173.427. 
Driver instructions are attached. 

Total Volume: 384 Cu. Ft. 

Additional information: 
In case of an emergency, call: Park Shift Superintendent@(865)574-3282 
Emergency Response Guide Number: 162 

Container numbers: X10C9700421, X10C9700424, X10C9700438, X10COO00141 , 

Emargency Responsoll (865) 574·3282 
ERG: 162 

ThIs Is 10 certify that Iha above named materials we properly classJfi&d, dasaibed, 
packaged, matked, and labeled, and are III proper condition (()( tmnsporlaUoo according 
to the applicable regulations of the U.S. Departmenl of Trans porta lion. 

Per: 

N/A 
S~nature of the Consgoor 

tIIA 
' ___ "' __ 1'"'1 

I • 

Class 

If delayed In Transit Notify: 
Michael Wiskerchen (865) 364·3837 

10 the and 
ava/ablo specIal fates Of charges. 



STRAIGHT BILL OF LADING SHORT FO,RMlINO 

CARRIER: TAG Iran sport 
Carrier No: 642202 SCAC No: 
Purchase I Customer Order No 

, I 

Shipper No: 
Date: 

I of9 

AMC 04-004 
83/84i04-"'::.1 Sr.'! 

(contents and condiUon of contents of packages and destlned I carrier agrees to carry t on its route, 
otherwise (0 deliver 10 another cartier on Ute roule 
Interested In all or any of said that evel)' saNlee to 

1 ~~I~~~~~~~~i,thatheISfammarWjlh 

mutually agreed as 10 each carrier of aU or any of said route to destination and as 10 each party at any time 
hereunder shall be subject to aU the Bil! of Lading terms and condilions in the governIng c/asslrtcatlon on ihedale of 

!he Bill 01 lading ler",< and condlUOOs In !he governing ciasslncaUon and !he said lenns and condiUons are hereby agreed 10 

I I I 

37830 

Roule: Highway 95 to Bear 

No. Pkgs. HM Descriplion of Malerial 

6 x Radioactive lYla"erlal, 

DOE I 
2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

Weight Class Charges 

No.: 

Subject to section 7 of conditions of 
applicab~ Bill 01 lading, illh~ 
shIpment Is to be delivered to the 
consignee without recourse on the 
consignor, the consignor shall s~n the 

I I' 
r 

Fissile Excepted, LSA-I, Solid/Oxide, (40495Ib,.) this shipment without payment of 
Ire~hI and all olher ~wlul charges. 

(Am-24I, Am-243, C-14, Cm-243, Cm-244, 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-152, Eu-154, Ell-15S, H-3, 1-129, Np-237, 

NIA 
Signature of the Consignor 

Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-23S, U-236, U-238) 

~f~~~Th~ffil~~~~~~~~-L~~~~1 Remarks: This is an exclusive use 
Driver instructions are attached. 

TOlal Volume: 576 Cu. Ft. 

Additional informaJion: 
In case of an emergency, call: Park Shift Superintendent@ (865) 574-3282 
Emergency Response Guide Number: 162 

Iii' · ___ ", __ loM) 

Conlainer numbers: X10C9502296, X10C9802084, X10C0000140, XlOC0010445, X10C9700327, X10C0000120 NA 

Emergency Respons. # (865) 574·3282 
ERG: 162 

This Is 10 cerU~ Ihallhe above named rnalerials '10 plOperly classified, described, 
packaged. mark&.!, aod labeled, and 3(6 in pioper condition (Of transporlatioo according 
10 the applicable regulations of the U,S. Department ofTfaosporlatlon. 

Class 7 

consignor or conSignee are t 

If delayed 111 Transit Nollry: 
Michael Wlskerchen (865) 384·3837 

10 the cauisr(s) by the 
the is subjecllO fIle terms and 

I Bill of lading and 10 any available special rales orchat'ges. 



STRAIGHT BILL OF LADING SHOR FORM NOT NEGOTIABLE 

CARRIER: TAG transport 
Carrier No: 642202 SCAC' No: 
Purchase I Customer Order No 

Shipper No: AMC 04-005 
Pale: 03/04/04 

Page I [9 0 
Received, subJecllo (he classllicalloos and lawfully filed laolfs In effecl on Ihe dale 01 (he Issuo of (hIs Bill of Lading, (he propeoy described below In apperenl good order, e,cepl as noled 
(contents and condItion of conlenls of packages unknown). marked, consigned, and desUned as Indicated below, which said C8(rier agrees to carry to Its usual"place ofdeUvery, If on Its roule, 
otherwise to deliver to anothsrcarrier on the route to saId desUnallon, It Is mutually agreed as to each carrferof all or any of said roule to desl/natlon and as to each party at any time 
Interested In ~n Of any of said property. 11181 every saNIce 10 be performed hereunder shall be subject to all the Blil of ladIng larms and conditions In the governing classlrlcaUon on !he dale of 
shlpmenl The shipper hereby certifies (hal he Is 1~~:lIar wl(h alilhe Bill of lading lerms and condll/ons In (he governing classllicallon and (he said lerms and condllions are hereby agreed 10 
by Ihe shipper and eccepled for hlmsell and his ass ns. 
Consignee: EMWMF Disposal Site Shipper: US DOE clo AMC Demolition 

Bear Creek Road. 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN. 37830 Oak Ridge TN. 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek Rd. VilhICt?rltlaliF;? tJ~6ber: Trailer No.: 

! -9 19 i.{o 
No. Pkgs. HM Description of Malerial Weight Class Charges Subject 10 secl/on 7 01 condilioos 01 

appllcab~ Bill of lading, Illhls 
shipment Is 10 be deloered 10 Ihe 
consignee without (ecourse on the 
cons~nor, (he cons~nor shall s~n Ihe 
following slalement: 

6 X Radioactive Material, LSA, NOS, 7, UN2912, 17935.3 kg. 7 The carrier shall not make derivel)' of 

Fissile Excepted, LSA-lI, Solid/Oxide, (39540Ibs.) Ih~ shlpmenl wilhoul payment 01 

(Am-241, Am-243, C-14, Cm-243, Cm-244, Ire~hI and all oliler law/ul charges. 
NIA 

Cm-245, Cm-246, Cm-247, Co-60, Cs-137, S~nalure of (he Consignor 
Eu-152, Eu-154, Eu-15S, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Activity: 3.6ge-4 TBq 

Remarks: This is an exclusive use shipment made in accordance with 49 CFR 173.427. NOTE: 'I/OOre lila rale 1$ dependenl 011 value, 

Driver instructions are attached. 
sh!pjlefs ire requlted ~ stala specl6ca1ly In 'Mi!ing 
file agIeed or declared valvdotlha property. 
TM agreed or deda'ed vahse of lila properly Is 
1Iereby specilicilll-f ,(a{ed by \!\a shipper 10 be no! 
ex~tfng: 

Tolal Votume: 576 Cu. FI. w, 
$ "'--(""0 

Additional information: SS741 Relerence 
In case of an emergency, call: Park Shift Superintendent @ (865) 574-3282 
Emergency Response Guide Number: 162 label(s) applied: 

Container numbers: X10C9700227, X10C9802280, X10C0000119, X10C0010048, X10C0010462, X10C0010463 NA 
Placard(s) required: 
Class 7 

Transportation hereunder Is fOf the U.S. Department of Energy and Iha actuallolallransportaUOIl charges paid 10 the carrfer(s) by the consignor orconslgnaa are to be reImbursed by the U.S. 
Government, pursuant to cost reimbursable contract ThIs may be confirmed by contacUng 
IF THIS BILL OF LADIIlG LISTS HAZARDOUS MATERIALS· NOTE AS FOLLOWS: 
Emergency Response # (865) 574·3282 If delayed In Transli Nollly: 

E~G: 162 Michael Wiskerchen (865) 384·3837 

This Is 10 certify thai the above named malodals 8(e properly classified, described, ThIs shlpmenlls for the U.S. Departmenl of Energy and the scIlla! total lranspC»1atlon charges paid to the cau!er(s) by the 

packaged, marl<ed, and labeled, and are in proper condition for Iransporlation actOfdlng consignor or consignee are assignable 10, and shall be reimbursed by Ihe U.S. Government and Is subject 10. the terms and 
condiLlons set forlo In !he standard form o.f the U.S. Government Bill of lading and 10 any available special ral85 or chruges. to !he applicable regulations of the U.S. Deprulmant of Transpo(lallon. YESI I NO(X) 

Shipper. j~~IOltTION The additions on toe foea hereo.f and 10 Ihe terms and condiLlons are hereby noled: 

Con""I: 11\ Cafrier:T~Transportlnc. £. 
o",3/.'~1 P6I: I L P"~. ~ 

on behalf U.S. Department of Energy 
Dale:03/04/04 

For - I<oliJ',>Lt __ -

i 
: 



STRAIGHT BILL OF LADING SHORT ~O,RMNOT NEGOTIABLE 

CARRIER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase I Customer Order No 

Shipper No: AMC 04-006 
Date: 03/05/04 

(conlenls and condilioo of conlen~ of packages marJ<ed, consigned, and desUned as Indlcaled below, which said carrier agrees 10 cany 10 I I place of defNel)',lf on i~ roule, 
olhfllWise to deliver to another carrier on the roule destination. It Is mutually agreed as 10 each carrier of aI/ or any of said route to desUnation and as (0 each party al any time 
Inleresled In all said property, thai evel)' service 10 be pariormed hereunder shall be subjecllo all the Bill of Lading lerms and condlUons In the governing classlf .. llon on the dale of 
smf>me,nl. The thai he b familiar with all the Bill of Lading lerms and condilions In iI>e governing classlficalion and the said lerms and condi9ons are hereby agreed 10 

Route: 

No, Pkgs, 

7 

I 
Disposal Site 

Bear Creek Road, 
Oak Ridge, TN, 37830 

Description of Material 

x 

DOE cia AMC i 
2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN, 37830 

Site: ORNL 

7 

Charges Subject 10 section 7 of conditions of 
applicable Bill of lading, If this 
shipmanl b 10 be delivered 10 the 
cons~nee without recourse on the 
conslgnor,the consignor shall sign the 

Fissile Excepted, LSA-I1, Solid/Oxide, (40075 lbs.) Ihis shipmenl withoul paymenl of 
freight and all other lawful charges, 

NIA (Am-24I, Am-243, C-14, Cm-243, Cm-244, 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total ' 

Remarks: This is an exclusive use shipment made in accordance with 49 CFR 173.427, 
Driver instructions are attached. 

Total Volume: 672 Cu, Ft. 

Additional information: , 
In case of an emergency, cali: Park Shift Superintendent@ (865) 574-3282 
Emergency Response Guide Number: 162 

Container numbers: X10C0000121, X10C0010493, XlOC9800755, X10C9601867,X10C0100287, X10C9701721, 
X10C9701708 

Emergency Response II .(665) 574·3282 
ERG: 162 

This shlpmenl is for Energy I 

Signature of the Constgnor 

Ilereby~$taledbythe not 
6.l:ceeding: 

tilA 
___ ",_~r""'l 

NA 

Class 7 

If delayed In Transit HoUfy: 
Michael Wl,kerch,n (865) 384·3837 

This Is 10 certify that the above flamed materials are properly classified, described, 
packaged, marked, and labeled. and are in proper condition for transportation according 
10 the applicable regulations of the U.S. Department of Transpoi'latioo. 

consignor or consignee are 10. and shall be reimbursed by the subjecllo the 
conditions set forlh in !he slandaro form of the U.S. Government Bill of lading and \0 any ava'lable special rates Of charges. 

10 the terms and conditions are noted: 
Carrier: TAG Transport Inc. 

::fA%r- A 

Per: 

Energy 



.......... . 

STRAIGHT BILt. OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG 'rn".p,~ Shipper No: AMC 04·007 
Carrier No: 642202 SCAC No: Date: 03105/04 
Purchase I Customer Order No 

Page I of9' 
Received, subjecllo Ihe classilicalions alld lawfully med lariffs In effecl on Ihe dale of Ihelssue of Ihls Bill of Lading, Ihe property described be"'" In apparenlgood order, e,cepl as noled 
(conlenls and condilion of conlenls of packages unknown), marked, cons~ned, and desllned as Indlcaled below, which said carrier agrees 10 carr; 10 lis usual p~ce of deliver;, If on lis roule, 
olheMlse 10 deliver 10 anolher cerrieron Ihe roule 10 said desUnalion. Ills muluallyagreed as 10 each carrier of all or any of said roule 10 desUnaUon end as 10 each party al any lime 
fnleresled fn all or any of said property, Ihal ever; selVlca 10 be penonned hereunder shall be subjecllo alilhe Bill of Lading lerms and condillons In Ihe govern~g classillcal~n on Ihe dale of 
~~Ipmenlio~re shipper he~eby certines Ihal he Is f~~:iar wllh alilhe Bill of Lading lerms and condlUons In Ihe govern~ cla"Wcalion and Ihe said lerms and condillons are hereby '9reed 10 
b Ihe shl rand acceoled for himself and his ass ns, 
Consignee: EMWMFDisposal Site Shipper: US DOE clo AMC Demolition 

Bear Creek Road, 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN, 37830 Oak Ridge TN, 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek Rd, VEWic~1t'~tia~ in~ Number: Trailer No.: 1_0. , ._)'0 
No, Pkgs, HM Description of Malerial Weight Class Charges Subject 10 section 7 of condlUoos of 

appllcab~ Bill of Lading, "lhls 
shipmenl is to be deUvered 10 the 
consignee without recourse on !he 
cons~r:r, !he consignor shall sign the 
follow slalement 

6 X Radioactive Material, LSA, NOS, 7, UN2912, 18391.2 kg. 7 The carriershaH nol make deliver; of 
Fissile Excepted, LSA·II, Solid/Oxide, (40545Ibs.) /his shlpmenl wiJhouI paymanl of 

fre~hl and all olher lawful charges, 
(Am·24I, Am·243, C-14, Cm-243, Cm-244, NIA I Cm-245, Cm-246, Cm-247, Co.60, Cs-137, S~nalure of Ihe Cons~nor 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Activitv: 3,644e-4 TBq , 

Remarks: This is an exciusive use shipment made in accordance wilh 49 CFR 173.427, /lOTE: Where ~ rate Is !lepeMelllonvalue; 
shlppers are reqwed b state Spedlically In \\1IMg Driver instructions are attached. !he aglee.i«OOcl&'ed'talooofN property: 
Tha 2Slet{! ()f Mated veWe 01 tM: property Is 
hereby specifcally stawd byllla sfllpper ta be nol 
ex~~· 

Total Volume: 576 Cu, FI. NlA 
$ I"' __ (ooit) 

Additional information: SS741 Reference 

In case of an emergency, call: Park Shift Superintendent@(865) 574·3282 
Emergency Response Guide Number: 162 Label(s) applied: 

Container numbers: X10C9801994, X10C9701581, X10C9701582, X10C0000145, X10C0010504, XlOC0100278 NA 
Placard(s) required: 
Class 7 

Transportation hereunder Is for !he U.S. Department of Energy and the acluallotal transportation charges paid to the carrier(s) by the consignor or consignee are 10 be reimbursed by the U.S. 
Government oursuanllo cost reimbursable contract. This may, be confirmed bvoonlacUna . 
IF THIS BILL OF LADING LISTS HAZARDOUS MATERIALS· NOTE AS FOLLOWS: 
Emergency Response # (865)574·3282 If delayed In Transit Nolify: 

ERG: 162 Michael Wlskerchen (865) 384·3837 

This is to certify thallhtl above named materials are properly classified. described, Th!s shipment is for 1M U.S. Department of Energy and Ihe acluallotal Iransportation chargss paid 10 the cauier{s) by the 

packaged, mflfke<l, and labeled. and are In proper condition for transportatiOn according consignor Of consignee are assignable 10, and shall be reimbursed by !he U.S. Government and Is subject 10 the terms and 
C()n~i:~ns S~I/~~h In the slandard f()(m of the U.S. Government Bm of lading and 10 any availabla special rates 0{ charges. to the applicable regulations ollM U.S. Department of Transportation. YES NO X 

~~:.~ ;~t~:::EMOLITION 
The additions on the face hereof and 10 the terms and conditions ate hereby noled: C",ier: Tfpor! Inc, ",' 

~~Da~J/(M 
on behal U,S, Department of Energy ::~U W~'~ 
Da16:03/05/04 



RAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

TAG transport 
Carrier No: 642202 SCAC No: 
Purchase / Customer Order No 

Shipper No: AMC 04-008 
Date: 03/08104 

Page I of 8 
Received, subject to the dasslflcaUons and lawfully filad tariffs In effect on the date of the Issue of this Bill of ladIng, the property described belotN In apparent gooo order, except as noted 
(conlents and condition of conlents of pa.ckages unknown), marked, consigned, and destined as Indlcalad below, which said carrier agrees to carry to its usual piaU! of delivery, jf on lis route, 
otherwise to deliver to another carrier on the route to said destination. It Is mutually agreed as 10 each carrier of all or any of said route 10 destination and as 10 each party al any time 
Interested In all or any of said property, thai every service to be performed hereunder shall be subjecllo all the Bill of Lading terms and conditions In the governing classlrlcatlon on the dale of 
shipmenl. The shipper hereby certifies Ihal he Is lamlliarwilh alilhe 8111 01 lading terms and conditions In the governing classlficailon and Ihe said lerms and condilions are hereby agreed to 
by the shipper and accepled for himself and his a"Igns. 
Consignee: EMWMF Disposal Site Shipper: US DOE c/o AMC Demolition 

Bear Creek Road. 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN. 37830 Oak Ridge TN. 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek Rd. Ve~jcle t7~ali~Number: Trailer No.: 

>111 ~lD 
No. Pkgs. HM Description of Material Weight Class Charges Subject to section 7 of conditions of 

applicable 8i11 of lading, II !his 
shipment Is to be delivered to the 
consignee without recourse on the 
cons~nor, the cons~norshall s~n Ihe 
following statement 

5 X Radioactive Material, LSA, NOS, 7, UN2912, 18416.2 kg. 7 The carrier shall not make delivel)' of 
Fissile Excepted, LSA-II, Solid/Oxide, (40600Ibs.) !hIs shipment wilhoul payment 01 

(Am-24I, Am-243, C-14, Cm-243, Cm-244, 
freight and all other lawful charges. 

NIA 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, Signature of the Consignor 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Activity: 7.74e-3 TBq 

Remarks: This is an exclusive use shipment made in accordance with 49 CFR 173.427. NOTE: Whefe!he rate Is depenOOnl on value, 
sfllppers are reqlAred to state specifically in 'o\1iMIl 

Driver instructions are attached. tile agr~d Of Mared value of lila property: 
The agreed Of declNOO v.we 0(100 properly Is 
hareby ~Iy s!a!ed by the shipper to be not 
exceeding: 

Tolal Volume: 480 Cu. FI. NlA 
$ ", __ (uM) 

Additional information: S8741 Reference 

In case of an emergency, call: Park Shift Superintendent@ (865) 574-3282 
Emergency Response Guide Number: 162 label(s) applied: 

Container numbers: X10C9700414, X10C0000116, X10C9700420, X10C9802067, X10C9801808 
NA 
Placard(s) required: 
Ctass 7 

Transportation hereunder Is for the U.S. Department of Energy and the actual lolal lransportatioo charges paid to the carrier(s} by the conslgncir or consignee are to be reimbursed by the U.S. 
GovernmenL pursuant to cost reimbursable contract. This may be connrmed by contacUng . 
IF THIS 81ll OF LADING LISTS HAZARDOUS MATERIALS· NOTE AS FOllOWS: 
Emergency Response II {8S5} 574·3282 If delayed In Transit Nollfy: 

ERG: 162 Mlcha.I Wiskerchen (865) 384·3837 

This Is 10 ceftify thai the above named materials are property classified, described, This shipment is for the U.S. Deparlment of Energy and tM oclua! lolal Iranspoflation charges paid 10 the carriel{s) by the 

packaged, marked, and labeled, and are in proper condition for Ifansporlation according consignor or consignee are assfgnab/e \0, and shall be reimbursed by the U.S. G6vernmenl and is subjecll0 the telms and 
conditions set forth In the standard form of the u.s. Government Bill of lading and 10 any available special rales Of charges. \0 the applicable reguJatklns of the U.S. Department of T ransporlalion. YESliNOI )q 

Shipper: /khae' l'is erche II" AMC DEMOlITION The additioos on the face heroof and 10 the terms and conditions are hereby noted; 

Conl,ocl .~ 
l~ ~lD 

Carrier: T A~ T ranspot1 Inc. ~ 

oal'~~ Per: 

por~ 
on behalf U.S. Department of Energy FO'~~ 
Oate:03/08/04 

, , 



STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase 1 Customer Order No 

Shipper No: AMC 04-009 
Date: 03109/04 

{contents consigned, and desUned as r agrees 10 carry 10 , If on lis foute. 
othefWfse 10 deliver to another carrier on the route 10 destination. It Is mutually agreed as to each carrier of all or any of said route to destination and as to each party at any Urne 
In(eresled In all or any of said property, thai every S6Nice to be performed hereundershaJl be subjectla all the 8111 of ladIng terms and conditions In the governing dassiflcatlon on the date of 

The certines Ihal he ~ tamiliarwllh all the Bill ot Lading lerms and condiUoos In the governing classirK:atlon and the said lerms and conditlO/lS are hareby agreed to 

DOE AMC Demolition 
Bear Creek Road. 
Oak Ridge, TN. 37830 

2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

Route: Highway 95 to Bear 

No. Pkgs. HM 

x 

Descriplion o'f Malerial 

Radioactive Material, LSA, NOS, 7, UN2912, 
Fissile Excepted, LSA-II, Solid/Oxide, 
(Am-241, Am-243, C-14, Cm-243, Cm-244, 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-152, Eu-154, Eu-lSS, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total . 3.08e-3 

16844.4 kg. 
(37135Ibs.) 

This is an exclusive use shipment made in accordance with 49 CFR 173.427. 
Driver instructions are attached. 

Tolal Volume: 480 Cu. Ft. 

Additional informalion: 
In case of an emergency, call: Park Shifl Superinlendent@ (865) 574-3282 
Emergency Response Guide Number: 162 

Gonlainer numbers: X10C9701308, X10C0100280, X10C0010022, X10C0200571, X10C0000112 

Emergency Response # (865) 574-3282 
ERG: 162 

This is 10 certify that the above named materials are properly ctassified, described, 
packaged. marked, and labeled. and are in proper condition fOf uansporta~on acwrding 
10 the applicable regulations of the U.S. Deparlment of Tf8flSpOflatioo. 

it' 

Class 

7 

Charges Subject to section 7 of condilioos of 
applicable Bill ot lading. it this 
shipment is to be delivered 10 the 

~~;~~~:~~~!:~~~~;;o,n~e 
N II sign the 

ot 

N/A 
S~nalure ot the Consignor 

NlA 
___ ", __ {I.II1it} 

Class 7 

If delayed In Transit Notify: 
Michael Wlskerchen (865) 384·3837 

are heleb] 
Carriel: TAG Transport Inc. 

Per ~~ A:?'---;;t.." D," ~{ 
~1a~I-~-----

Per: 



STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase 1 Customer Order No 

Shipper No: AMC 04-010 
Date: 03/09/04 

III I I I 
(contents and condition of contents of marked, consigned, and destined as Indicated below, carrier agrees 10 carfY to Its I place of delivel)'. If on Its routa, 
otherwise to deliver 10 another carrier on destination, It Is mutuany agreed as to each carrier of aU or any of said route to destination and as to each party al any tIme 
Interested In all or any of said property. thai every service to be perfonned hereunder shall be subject to aU the BII! of lading terms and conditions In the governing classlncaUon on the dale of 
shlpn1<lnL The shipper certmes thai he ~ famillarwilh all the Bill of Lading lerms and condllions In the governing c/asslflcetlon and the said lerms and condllions are hereby agreed 10 

I 

Bear Creek 
Oak Ridge, TN. 37830 

2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

No. Pkgs. HM 

5 x 

Description of Material 

UN2912, 
Fissile Excepted, LSA-I1, Solid/Oxide, 
(Am-24I, Am-243, C-14, Cm-243, Cm-244, 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total 

Weight 

. kg. 
(410551bs.) 

This is an exclusive use shipmenl made in accordance with 49 CFR 173.427. 
Driver instructions are attached. 

Tolal Volume: 480 Cu. Ft. 

Additional information: 
In case of an emergency, call: Park Shill Superintendent @ (865) 574-3282 
Emergency Response Guide Number: 162 

Container numbers: X10C9402282, X10C9601982, X10C0100289, X10C0100290, X10C9601323 

Emergency Response # (865) 574·3282 
ERG: 162 

This Is 10 certify thai the aoo'le named materials are properly classified, described, 
packaged, marked, and labeled, and are in pwper rondifton fOf transportation according 
to the applicable regulations of the U.S. Department of Transportation. 

i I 

c'm~.": T A~J'ansp", Inc. 

pef:~K '> 

For ,M, 

Class 

7 

Charges 

No.: 

Subject to section 7 of conditions of 
appl<able Bill of Lad"'9, If iIl~ 
shipment Is 10 be delivered 10 Ihe 
consignee without recourse on the 
cons~nor, the consignor shall sign Ihe 

this shipmenl wlihoul paymenl of 
fre~hI and all oiller lawful charges. 

NIA 
Signature of the Consgnor 

NtA 
~~~p. __ I"") 

Placard(s) required: 
Class 7 

If delayed in Transit Notify: 
Michael Wiskerchen (865) 384·3837 

Is subjed 10 the lawlS and 
lading and to any aV3'labte special rales ot charges. 



STRAIGHT BILL OF LADING SHPRT FORM NOT NEGOTIABLE 

CARRIER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase 1 Customer Order No 

Shipper No: AMC 04-011 
Date: 03/10/04 

of packages unknown), marked, consigned, and desUned as Indicated below, carner agrees usual place of delivery, If on Us route, 
otherwise 10 deliver to another carrier on the route to said dastlnal/on. It ls mutually agreed as 10 each carrier of all or any of said roule 10 desUnaUon and as 10 each party al any Ume 
Inleresled In all or any of saki property, Ihalavery service fo be perlormed hereunder shell be sublect 10 all the 8111 of Lading ferms and condilions In the governing cfasslricaUoo on the dale of 

I . thai he fs familiar with all the 8111 of Lading ferms and condilions fn the governing cfasslficaUon and the saki lerms and condiUoos are hereby agreed 10 
I . 

No. Pkgs. 

Site 
Bear Creek Road. 
Oak Ridge, TN. 37830 

HM 

to Bear Creek Rd. 

Description of Material 

LSA, NOS, 7, UN2912, 
Fissile Excepted, LSA-II, Solid/Oxide, 
(Am-241, Am-243, C-14, Cm-243, Cm-244, 
Cm-24S, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-IS2, Eu-154, Eu-ISS, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U,233, U-234, U-23S, U-236, U-238) 

Shipper: US DOE clo AMC I 
2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

Weight Class 

7 

. Trailer No.: 

Charges Subject 10 secUoo 7 01 condlUons of 
applicable Bill of Ladilg, if !his 
shlpmenl is 10 be delivered 10 the 
con:,lgn"e withoul recourse on the 

II sign Ihe 

Ihis shlpmenl withoul paymenl of 
fre~hl and all o~er lawfuf charges. 

N/A 
Signalure of the Consignor 

Remarks: This is an exclusive use shipment made in accordance with 49 CFR 173.427. 
Driver instructions are attached. 

Total Volume: 576 Cu. Ft. 

Additional information: 
In case of an emergency, call: Park Shift Superintendent@ (865) 574-3282 
Emergency Response Guide Number: 162 

Container numbers: X10C9700147, X10C9700425, X10C0010464, X10C0010046, X10C9601876, X10C9601946 NA 

Emergency Response # (8S5) 574·3282 
ERG: 162 

This is 10 cerUfy Ihallhe above named materials are properly cfassj~cd. described, 
packaged. marked. and labeled, and are in plOper condition for IrMsporlation according 
10 Ihq applicable regulations of the U.S. Department of TraflsporlaUon. 

Per: 

Class 7 

If delayed In Transll Notify: 
Michael Wlskerchen (8B5) 384·3837 

actual {ala! ! 
assignable 10. and shal! be reimbursed by the ., ' and 

coo.litloos so" r"tl, I, the standard form of the U.S. GovcrnmenlOitl of lading and to any available special ratas Of charges. 



. 

STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase 1 Customer Order No 

Shipper No: AMC 04-012 
Date: 03/10/04 

age 0 P I f 10 
Received. subJecllo the classlrlCations and lawlully filed larlffs In effeci on Ihe dale 01 the ~sue olth~ Bid 01 Lading. the property described below In apparenl good order. excepl as noled 
(contents and condiUoo of contents of packages unknown), marked, consigned, and desUned as Indicated below, which said carrier agrees to carry to lis usual place of delivaI)'. if on Its fOUle, 
olhelWise 10 deliver 10 another carrier on the roule to said desUnallon. It Is mutually agreed as to each carrier of aU or any of said roule to destination and as to each party at any time 
Interesled In all or any of said property, thai every service to be performed hereunder shall be 5ubJecilo aU the Bill of ladIng terms and condiUons in the governlllg classifteatlon on the dale of 
shipment. The shipper hereby certiOes thai he is famitlarwHh aU the Bill of lading terms and conditions in the governing classiflcatlon and the said terms and conditions are hereby agrEled 10 
by Ihe shipper and accepled lor hlmsell and h~ assigns. 
Consignee: EMWMF Disposal Site Shipper: US DOE c/o AMC Demolition 

Bear Creek Road. 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN. 37830 Oak Ridge TN. 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek Rd. Vehicle Initi,I~~,Number: Trailer No.: 

lI,Q~/q· ~o 

No. Pkgs. HM Description of Malerial Weighl Class Charges Subject to section 7 of conditions of 
applicable Bill 01 Lading. illh~ 
shipment Is to be delivered 10 the 
consignee without recourse on the 
consignor, the conSignor shaU sign the 
following statement 

7 X Radioactive Material, LSA, NOS, 7, UN2912. 20393.9 kg. 7 The carrier shall not make de6very of 

Fissile Excepted, LSA-II, Solid/Oxide, (44960Ibs.) this shipment without payment of 
freight and all other lawful charges. 

(Am-241, Am-243, C-14, Cm-243, Cm-244. N/A 
Cm-245, Cm-246, Cm-247, Co,60, Cs-137, S~nalure ollhe Cons~nor 
Eu-152, ElI-154, Eu-155, H-3, 1-129, Np-237. 
Pu-238, Pu-239, Pu-240, Pu-241, Pu,242, PlI-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U,'238) 
Tot.1 Activity: 1.13e-2 TBq 

Re"'marks: This is an exclusive use shipment made in accordance with 49 CFR 173.427. NOTE: Wllare 1M lala Is 6epern!er.{ 01\ value, 
sl'rlppars are required 10 s!a(e spacikallj In ~IIO 

Driver instructions are attached, the agreed ordtcl.;(ed~ oftM p!operty: 
Th6 agreedot ~ed valoo oflM P!09ffif1s 
hereby specitically stated by the sfl/w« 10 be not 
exceedlll9: 

Toi.1 Volume: 672 Cu. FI. N/A 
s ", __ CUM) 

Addilional information: SS741 Reference 

In case of an emergency, call: Park Shift Superinlendent @ (865) 574,3282 
Emergency Response Guide Number: 162 Label(s) applied: 

Container numbers: X10C0010021. X10C0010024, X10C9601997. X10C9800828. X10C9600456. X10C9600171. 
NA 
Placard( s) required: 

X10COOOO108 Class 7 

TransportaUon hereunder Is for the U,S. Department of Energy and the actual total transportation charges paid to the carrier(s) by the consignor or consignee are to be reimbursed by the U.S. 
Governmenl, pursuant to cost reimbursable contracl. This may be confirmed by conlacli09 . . 
IF THIS BILL OF LADING liSTS HAZARDOUS MATERIALS· NOTE AS FOLLOWS: 
Emergency Response 1# (8S5) 574·3282 II delayed In Transll Nollly: 

ERG: 162 Michael Wlskerchen (865) 384·3837 
" 

This is 10 cerUff lhallhe above named malerials 3£6 properly classified, described, 
This shipmenl is for the U.S. Department of Energy and the acillallotal lfenspOflatioo ch3!ges paid 10 the carrier(s) by the 
consignor Of consignee ale assignable 10, and shall be reimbursed by the U.S. Government and is subjecl to the terms and 

packaged, ma£ked, and labeled, and afa ifl proper condWon fOf uaflsporlatlon accOiding conditions set forth in the Slandatd form of the U.S. Govemment Bill of lading and to any available spada! (ales or charges. 
to tha applicable regulations of the U.S. Department of Ttanspoctalion. YESt) NOtX) 
Shipper: Michael Wiskerchen fot AMC DEMOliTION The additions on the face hateof and to the terms and conditions are hereby noted: 
Conltact 

,\~ :~~~ Per. 
Dal"UJ4(J'/ 

on behalf U.S. Department of Energy 
Dale:03/10104 

For .Gl--



STRAIGHT BILL OF LADING SH9RT FORM NOT NEGOTIABLE 

CARRIER: TAG transport Shipper No: AMC 04-013 
Carrier No: 642202 SCAC No: Date: 03/12/04 
Purchase 1 Customer Order No 

Page I of4 
Received, subject 10 Ih. dassilioalions and lawlul~ filed lanffs In effecl on Ihe dale ollhe Issue ollh. Bill 01 lading, Ihe prope~ desClibed below in apparenlgood order, excepl as noled 
(conlen~ and condllion 01 conlenls 01 pacf<ages unknown), mari<ed, consigned, and deslined as Indlcaled below, which said carner agrees 10 carry 10 lis usual place 01 delivery, lIon lis roule, . 
otherwise to deliver to another carrier on the roule to said desUnat!on, It Is mutually agreed as to each carrier of aU or any of said route todesUnation and as to each party at any Ume 
Interested In all or any of said property, thai every seNice to be performed hereunder shall be subject to all the Bill of lading terms and condlU0Il5 in the governing classification on the daIs of 
shipmen!. Theshlpper hereby certifies thai he Is 1!~~lar with all the Bill 01 lading lerms and condilions In the governing dasslficaUon and Ihe said lerms and oondilions are hereby agreed 10 
bv ihe shinDAr and accenled lor hlmsell and his ass ns. 
Consignee: EMWMF Disposal Site Shipper: US DOE clo AMC Demolition 

Bear Creek Road. 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN. 37830 Oak Ridge TN. 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek Rd. Vehicle Initial f? 71~ber: Trailer No.: 

I ~4"II1- "()l( ./1 

No. Pkgs. HM Description of Material Weight Class Charges Subject to secUon 7 of condlUons of 
appllcab~ Bill olladUlg, ilth. 
shipment is to be delivered to the 

0 

consignee without recourse on the 
consignor, the cons~norshall s~n the 

I follow"", slalement: 
I X Radioactive Material, LSA, NOS, 7, UN2912, 9072.0 kg. 7 The carr~r shall nol make delivery of 

Fissile Excepted, LSA-II, Solid/Oxide, (20000Ibs.) this shipment without payment of 
(relght and an other lawful charges. (Am-24I, Am-243, C-14, Cm-243, Cm-244, NIA 

On-245, Cm-246, Cm-247, Co-60, Cs-137, Signature of the Consignor 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Aclivitv: 2.37e-3 TBq 

Remarks: This is an exclusive use shipment made in accordance with 49 CPR 173.427. NOTE: Where !he late Is depeMenl OIl value, 
shlppers atel~edlostale speci1ica/lylfll'rriing 

Driver instructions are attached. lM agreed or Mared vaI~ oHIle property: 
1M agreed or Mated voWe of lM pcoperty Is 
ooreby spOOtieiiy s!aled by lM shlppe" to be not 
ex~ 

Tolal Volume: 1280 Cu. FI. '" S ", __ {unit) 

Additional information: 8S741 Reference 

In case of an emergency, call: Park Shift Superintendent @ (865) 574·3282 
Emergency Response Guide Number: 162 label(s) applied: 

Container numbers: SL·0230 NA 
Placard(s) required: 
Class 7 

Transportation hereunder Is for the U.S. Department of Energy and the aClual tolal transportation charges paid 10 the carrier(s) by the consignor or consignee are to be reimbursed by the U.S. 
Government. oursuant to cost reimbursable contracl This mav be confirmed bv cootactino . 
IF THIS BILL OF LADING LISTS HAZARDOUS MATERIALS· NOTE AS FOLLOWS: 
Emergency Response # (865) 574·3282 If delayed In TransIt Notify: 

ERG: 161 Michael Wiskerchen (865) 384·3837 

This is 10 cedify that the abo'le named materials are properly classified. described. This shlpmel111s (or lhe U.S. Department of Energy and the acluallolal transPortation charges paid 10 the caroor{s) by the 
coosignor or conslfjnee are assignable to. aIld shall be reimbursed by the U.S. Govemmenl and Is subj&et to the telms and packaged. ma£ked. and labeled, and arB in proper conditiofl for transportation according conditions set (rulh in Iha standard form of Ihe U.S. GovernmonlBjll of lading and 10 any aVailable special rales or charges. to Ihe applicable regulations of Ihe U.S. Department of Transportalion. YEfX, NO',)O -

Shipper: 

1JCB,I~AMJm~lInON 
The additions on Ihe face heleof and 10 Iha terms and condiHons arB hereby IlOhld: 

Contract Carrier; TAG Tlansport Inc. 

Id-.-.d.e Pel: 
, ,~ ,,) 'U ".C'"\ 6-' 

_. ___ DaI, sl rt-l Ii' I ::'4m" ~ on behalf U.S. Department of Energy 
Oate:03/12/04 



STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG Iransport Shipper No: AMC 04-014 
Carrier No: 642202 SCAC No: Date: 03/12/04 
Purchase I Customer Order No 

Page 1 of4 
Rocelved, ,ubjeello Ihe classillea"ons and lawlully filed larills In affeel on Iha dale ollhe Issua 01 this Bill 01 Lading, Ihe property described below In apparanl good order, a,capl a, noled 
(conI ants and condItion of conlents of packages unknown). marked, consigned, and destined as IndIca tad below, whIch saId carrier agrees 10 carry to lis usual place ofdalivs!)" jf on lis foule, 
otherwIse to deliver 10 Bnothercarrier on the route to said desl/naUon, It Is mutually agreed as to each carrier of aU or any of saId route to destination and as 10 each party al any Ume 
Inleresled In all or any 01 sa~ property, thai every ,ervice 10 ba perlormed hareunder shall be subjecllo all tha BlI/olLadlng lerms and condilions In tha governing classllicailon on the dale 01 
,hlpment The 'hipper hereby certifles thai he ~ lamillarwlih all the Bill 01 Ledlng larms and coridiUon, In Ihe governing classirrcalion and Ihe said lerms and oondilions are hereby agreed 10 
by the shipper end accepled lor hlmsell and his ass!!,"s. 
Consignee: EMWMF Disposal Site Shipper: US DOE c/o AMC Demolition 

Bear Creek Road. 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN. 37830 Oak Ridge TN. 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek· Rd. Vehicle Inlti I and N'umber: Trailer No.: 

T -<r'l ~ LP J 
No. Pkgs. HM Oescriplion of Malerial W~ight Class Charges SubJecllo seclion 7 01 conditions 01 

applicable Bill 01 Lading ,lIthls 
shlpmenl ~ 10 be delivered 10 the 
consignee without recourse on the 

, 

consignor, the consIgnor shall sign the 
f~lowing slalement 

I X Radioaclive Material, LSA, NOS, 7, UN2912, 14061.6 kg. 7 The carrier shaH nol make delivery 01 

Fissile Excepted, LSA-II, Solid/Oxide, (31000Ibs.) Ihis shlpmenl wilhoul paymenl of 

(Am-24I, Am-243, C-14, Cm-243, Cm-244, rre~hl and all other lawful charges. 
N/A 

Cm-24S, Cm-246, Cm-247, Co-60, Cs-J37, S~nalure 01 the Cons~nor 
Eu-lS2, Eu-IS!!, Eu-ISS, H-3, I-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Activity: 6.35e-3 TBq 

Remarks: This is an exclusive us.e shipment made In accQrdance with 49 ~FR 173.427. NOTE: Where lila lale Is de~~nton varue, 
sllJppers are required to stale specific.alfy It'I wri6n9 

Driver instructions are attached. u.e agreed Of d:eclated valve of!he properly; 
The 39feed or declated valve 01 1M properly Is 
~.efeby &pec!OCa'ly slated by 1M stlpPef to be 001 
exceeding: 

Tolal Volume: 1280 Cu. FI. WA 

• ",~_{un11) 

Addilional informalion: SS741 Reference 
In case of an emergency, call: Park Shift Superintendenl @(B65) 574-3282 
Emergency Response Guide Number: 162 Labells) applied: 

Container numbers: X10C0013434 
NA 
Placard(s) required: 
Cla$s 7 

Tral1sportatlon hereunder Is for the U.S, Department of Energy and the actual total transportation charges paid 10 the carrler(s) by the consignor or consignee are 10 be reImbursed by the U.S. 
Government, pursuant to cost reinIDufsable contract This mav be connrmed bv contaclinA . 
IF THIS BILL OF LADING LISTS HAZARDOUS MATERIALS, NOTE AS FOLLOWS: 
Emergency Response 1# (865) 574·3282 II delayed In Tran;1I Nollly: 

ERG: 162 MIchael Wiskarchen (865) 384·3837 

This is to certify thaI the aoole named materials are properly classified. described, Th!s shlpmanlls for the U.S. Dilparlmeni cf Energy and the ac!uatlclallransporlaUcll chruges pa!d 10 lhe carrier(s) by 100 
COIlslgnOf or consljJnee are assignabte 10, and shalt be reimbursed by the U.S. Government and is sub/ectlo Ihe terms and packaged, marked, and labeled, and are In proper COIldllloo (or (ranspottatlon 8ccording cOfldWons sel (oflh In the standard (orm of the U.S. Government Bill of laJing and to any available spec/a1rales 0/ charges. 10 the applicable regulations of the u.s. Department of Transportation. YES( I NO(){J 

Shipper: 

N e:WA~t~~ 
The ad~~; n the roco herl'A(; the terms and condiNans '" hereby noted: 

Contract: carrie
A 

G T ansr;-rllr)' 1 . J/, . 
Per. 

Per, ,A. [.....,. DaW 010'/ 
on behalf U.S. Department of Energy F", lAG, I ~ 
Oale:03112/04 ---



STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG transport 
Carrier Nfl: 642202 SCAC No: 

Shipper No: AMC 04-016 
Date: 03/22/04 

Purchase 1 Customer Order No 

, 
(conl~nls and condition of contents of packages destined as agrees to carl}' to of delivery, If on lis roule, 
olhelWlse 10 deriver (0 aoother carrier on the roule II agreed as to each carrier of all or any of said route to destination and as to each party atany time 
Interested In all or any of saki property, that every selVlce to be performed shaU be subjecllo aU the 8i1l of lading terms and conditions In the governing classification on ~e date of 

shlDoer Iherebv certifies thai he is familiar with aU the Bill of lading terms and condiUoos In the governing classification and the said terms and conditions are hereby agreed to 

~~ Shipper: DOE AMC Demolition 
Bear Creek Road. 
Oak Ridge, TN. 37830 

2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

Route: 95 to No.: 

No. Pkgs. HM Description of Material Weight Class Charges Subjecllo section 7 of condiUoos of 
appl<ab~ Bill 01 lading, II !hIs 
shipment is to be delivered to !he 

NOS, 7, VI"'" I". 

Fissile Excepted, LSA-Il, Solid/Oxide, (7700Ibs.) 
(Am-241, Am-243, C-14, Cm-243, Cm-244, 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 

This is an exclusive use shipment made in accordance 49 CFR 173.427. 
Driver instructions are attached. 

Total Volume: 82.5 Cu. FI. 

Addilional information: 
In case of an emergency, call: Park Shift Superintendent @(865) 574-3282 
Emergency Response Guide Number: 162 

7 

Container numbers: X10C0102172, X10C0102173, X10C0102174, X10C0102175, X10C0102176, X10C0102177, 
X10C0102178,X10C0102179,X10C0102180,X10C0102181,X10C0102182 

Emergency Response # t865) 574·3282 
ERG: 162 

i II 
consignor or COflSlgoee are i 10; and shall be reimbursed by the 

~~:~~,:~~~~~::~~~~:ro;nthe C( s~n the 

this shipment wilhout paynoentol 
Ire~ht and all other lawful charges. 

N/A 
Signature 01 the Consignor 

NA 

Class 7 

If detayed In Transit Notify: 
Michael Wiskerchen (865) 384·3837 

This is 10 certify !halloo above named materials are properly classified, described, 
packaged, marked. and labe!ed, and arc in proper condition fOf transportation accorolng 
10 the applicable regulations of !he U.S. Deparlmenl or Transportation. 

conditions set forth in the standard form of the U.S. Governmenl Bilt of lading and [0 any ani/able specIal fates 0( charges 

i' 
Carrier: TAG Transport Inc 

" ;{1 Per~$.-~~-"'L. 
For~-.. t4() 

Per: 



. ~A'O", "" OF "omo "WR' FORM NO' NEOO'MBCE 

CARRIER: TAG transport 
Carrier No: 642202 SCAC No: 
Purchase I Customer Order No 

Shipper No: 
Date: 

age 0 P 1 f 15 

AMC 04-017 
03/25104 

ReceIved, subject 10 the c1assJncaUons and lawfully filed fa riffs In affect on the dale of.lhe Issue of this ell! of Lading, the property described below In apparent good ordsr, except as ooled 
(conlenls and condilioo 01 conlenls 01 packages unknown). marn.d. consigned. and desllned as Indicaled below. whlch'sald carner agrees 10 carl)' 10 lis usual p~ce 01 dellvel)'.11 on Ifs roule. 
otherwise {odel/var to another carrier on Ihe roule to saId desUnatlon, It Is mutuaUy agreed as 10 each carrier or all or any of saki roule to desUnaUon and as 10 each party at any time 
Interested In allOf any of said property, that every-service to be performed hereunder shan be sub}ecl to aU the Bill of ladIng terms and condltlons In the governing dasslncaUOn on the dale of 
shipment. The shIpper hereby certiUes thai he Is familiar with al/ the Bill of Lading terms and condiUons In the governing classlflcatlon and the said terms and conditions are hereby agreed to 
bV Ihe shipper and accepled lor himself and hb assl!1ns. 
Consignee: EMWMF Disposal Site Shipper: US DOE clo AMC Demolition 

Bear Creek Road. 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN. 37830 Oak Ridge TN. 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek Rd. Vehicle Initial and 7u~er: Trailer No.: 

'Tct4t1 'too 
No. Pkgs. HM Description of Material Weight Class Charges SubJect 10 sectfon 7 01 condllfons 01 

applicable Bill 01 Lading. j( this 
shlpmenl is to be delivered to the 
consignee wnhoul {ecourse on Ihe 
cons~no(.the cons~nor shall s~n the 
lollowlng slalament: 

I-ZB-25 11< X Radioactive Material, LSA, NOS, 7, UN2912, 7946.2 kg. 7 Tha "rr"r shall nol make delival)' 01 
10 dnllns Fissile Excepted, LSA-lI, Solid/Oxide, (17518Ibs.) Ihls shlpmenl wlthoul paymenl of 

(Am-24I, Am-243, C-14, Cm-243, Cm-244, 
lre~hl and all olher ~wlul charges. 

NIA 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, Signa lure 01 the Cons~nor 
Eu-152, Eu-154, Eu-155, H-3, 1-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Activity: 8.25e-3 TBq 

Remarks: This is an exclusive use shipment made in accordance with 49 CFR 173.427. NOTE"; Where Ule rata Is depenwnt Of! value. 

Driver instructions are attached, 
slVppefs are re.jwe;:110 stale specl6cally M writing 
the ageed orOOclared value ofll're property; 
The ~feeo' ()( declared v~ ofll're properly Is 
hereby spec&a!ly slated by the sNpper 10 be I)()! 
exceeding: 

Total Volume: 267 Cu. Fl. NlA 
I ,,,~_(uflil) 

Addilional informalion: SS741 Reference 

In case of an emergency, call: Park Shiff Superintendent @ (865) 574-3282 
Emergency Response Guide Number: 162 Label(s) applied: 

-lk NA 
Container numbers:'*4Be97B1722. X10C0010023. X10C0013436, X10C0102183. X10C0400004, X10C0400001, 

Placard(s) required: 
X10C0400002, X10C0400003. X10C0400005,X10C0400007,X10C04 0OOO9.X10C0400008 Class 7 

Transportation hereunder is fOf the U,S, Department of Energy and the actual lotal transportation charges paid 10 Iha carrier(s) by the consignor or consignee are 10 be reimbursed by Ihe U,S. 
Government, pursuant to cost reimbursable contract This may be confirmed by contacting , 
IF THIS BILL OF LADING LISTS HAZARDOUS MATERIALS. NOTE AS FOLLOWS: 
Emergency Response IJ (865) 574·3282 If delayod In Transit Nol/fy: 

ERG: 161 David Pressnell (865) 406·5718 

This is to certify tha! the above flamed materials are properly c!asslfied, described. 
This shipmenlls for the U,S. Dapartment of Energy and lhe aeillat lolal lranspOflaUon charges paid 10 the cair!e/(s) by the 
consignor or consignee ate assignable 10, and shall be relmbUised by Iha U,S. Governovml and is subjecllo the terms and 

packaged, marked, and labeled, and are in proper conditioo for li8flsporlation according condili<lns set fotth in the slanda/d form of Iha U.S, Government Bill of lading and (0 any available special rales or charg8S. 
10 the applicable regulations of the U.S. Departrrnmt of Transpolfalion. YES ( I NO(XI 
Shipper. 

~hU~;MOLITION ~I%i JJJ 
The addilions 0(1 !he face hereof and 10 Ihe farms and conditlons are hereby noted: 

Contract carrJe~~G Transport Inc. ~ .d <? 
Per: ____ o,,~}-.:?"~- 0,,/ P"~ 

on behalf U.S. Department of Energy'· I 
For 

Date:03125104 

~ LltJEDINRoLl6H CbtJ'A/lVc/l.S LOCIJTIFI£{) lJm-l it- AR.£ 0AAr WASTe Lor It'l./ 
vJAsn~ ·,.-RAIJSPctTI.'-D c51J SAM.e "5iIIPtv/OJT. 

·rr s i)(,C..~ A· 

. 

. 

, 

I 
I 



STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG Iransport 
Carrier No: 642202 SCAC No: 
Purchase / Customer Order No 

Shipper No: AMC 04-018 
Date: 04/08/04 

(conlents of contents of packages on Us foute, 
otherwise todeflVer (0 another carrier on the routa , agreed as 10 each carrier of all or any of said route to destination and as to each party alany Ume 
Inlerestoo In all or any of saki property, that every S81V1ce to be performed hereunder shall be subject to all the Bill of Lading lanns and conditions In the governlog classification on the dale of 

Tha cartinas thai hals familiar wilh alilha Bill of lading lerms and coodilions In tha govarnlng classification and tha said larms and condilions ara haraby agread 10 

No. Pkgs. 

Wrapped 
package 

Disposal Site 
Bear Creek Road. 
Oak Ridge, TN. 37830 

95 to Bear Creek Rd. 

Description cif Material 

SCO, 7, UN2913, 
Excepted, SeQ-II, Solid/Oxide 

See attached sheets for isotopic and activities 

Tota! 4.21e-5 

Shipper: US DOE AMC Demolition 
2010 HWY 58 Building 1035 Office 132 
Oak Ridge TN. 37830 

ORNL 

Weigh! Class 

7 
(3360Ibs.) 

Charges Subject 10 sectlon 7 of conditions of 
aPfllicab~ BiU of l~dlr1g, if Ihls 
shlpmenlls 10 be delivared 10 tha 

recourse on the 
II s~n the 

Signature of the Consignor 

This is an exclusive use shipment made in accordance with 49 CFR 173.427. 
Driver instructions are attached. 

Tolal Volume: 15 Cu. FI. 

Additional information: 
In case of an emergency, call: Park Shifl Superinlendenl@ (865) 574-3282 
Emergency Response Guide Number: 162 . 

Container numbers: Xi OC040001 0 

I 
Emergency Response ## (865) 574·3282 

ERG: 162 

This is 10 certify Ihallh6 above named materials ate property classified, described, 
pockaged, rna/ked, and labeled, and ate in propel condition fOf Ilansporlatioo according 
10 the applicable regulations of the U.S. Department of T ransporlation. 

Per: 

NlA 
___ ", __ (w>l) 

required: 
Class 7 

If delayed In Transit Notify: 
Michael Wlskerchen (865) 384-3837 

are assignable 10, and reimbursed by is subject to 
i the standard form of the U.S. Government Bill of lading and 10 3fIy 3'lalabla special rates or chalges. 



STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE 

CARRIER: TAG transport Shipper No: AMC 04-019 
Carrier No: 642202 SCAC No: Date: 04/8/04 
Purchase I Customer Order No 

Page 1 £6 0 _. 
Received, subject to the ci<lsslricatlons and lawfully filed tarllfs In elfect on the date 01 the Issue 01 this Bill 01 Lading, the property described below In apparent good order, except as noted 
(contents and condition of conlenls of packages unknown). marked, consIgned, and destined as Indicated below, which said carrier agrees to cafry to Its usual place of deJivs/)" jf on lis route, 
otherwise to deliver to another carner on the route to said destination. It Is mutually agreed as to each carrfer of all or any of saId route to desUnaUon and as to each party al any Ume 
Interested In all or any of said property, that every sel'llce to be performed hereunder shall be subject 10 all the Bill 01 Lading terms and condllions In the governing ci<lsslricatlon on the date 01 
shipment. The shipper hereby certifies that he Is familiar with all the Bill 01 lading terms and conditions In Ihe governing classlrication and the said lerms and conditions are hereby agreed to 
bv the shlooer and accepled lor himself and his assigns, 
Consignee: EMWMF Disposal Site Shipper: US DOE clo AMC Demolition 

Bear Creek Road, 2010 HWY 58 Building 1035 Office 132 
Oak Ridge, TN, 37830 Oak Ridge TN, 37830 

Site: ORNL 
Route: Highway 95 to Bear Creek Rd, vehi~~ Inilia'la~~.Nirber: Trailer No.: 

T'T~ !i.~ 
No, Pkgs. HM Descriplion of Malerial Weight Class Charges Subject to section 7 of conditions of 

appllceb~ Bill 01 Lading, II this 
shipment Is to be delivered to the 
consignee without recourse on the 
consignor, the consignor shan sign Ute 
following statement: 

7B-2~* X Radioactive Material, LSA, NOS, 7, UN2912, 11743,7 kg, 7 The carrier shaH not make delivery of 

1 B-12 Fissile Excepted, LSA-II, Solid/Oxide, (25890Ibs,) this shipment without payment of 

(Am-241, Am-243, C-14, Cm-243, Cm-244, 
Ire~ht and all other lawful charges, 

N/A 
Cm-245, Cm-246, Cm-247, Co-60, Cs-137, Signature of Ute ConsiJOOf 
Eu-152, Eu-154, EIl-155, H-3, I-129, Np-237, 
Pu-238, Pu-239, Pu-240, Pu-241, Pu-242, Pu-244, 
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238) 
Total Activity: 2.7400154 e-2 TBq 

Remarks: This is an exclusive use shipment made in accordance with 49 CPR 173.427. ,KlTE: Wheralha ra'.a Is dep.elldent 0/1 vallie, 
shippef$ Sfa required ~ state speci£c<llly In 'HIiti1't{l 

Driver instructions are attached, !he agreed 0( Mated vafl..'3 of the property: 
The agreed or Oeclaied VMKI of Iha Plopeft)' Is 
Ilefeby $peCiIiCa'Iy slated by !he $h/ppefb be not 
oxcooding: 

Total Volume: 237 Cu. Ft. WA 
$ "'_~I""l 

Addilional inlormalion: S8741 Reference 

In case of an emergency, call: Park Shift Superintendent @(865) 574-3282 
Emergency Response Guide Number: 162 label(s) applied: 

.>1<-
NA 

Container numbers;~G~ X10C0013505, X10C9501877 
Placard(s) required: 
Class 7 

Transportation hereunder Is for the U.S. Department of Energy and the aclual total lransportation charges paid to the carrier(s) by the consignor or cons!gnee ara 10 be reimbursed by tha U,S, 
i Government, pursuant 10 cost reimbursable contract. ThIs may be confirmed by contacting . 

IF THIS Bill OF LADING LISTS HAZARDOUS MATERIALS. NOTE AS FOLLOWS: , 
Emergency Response # (865) 574,3282 If delayed In Transit Notify: , 

ERG: 162 David Pressnell (865) 406·5728 
I 

This Is 10 certify [halloo above named materials are properly classified, described, Th!s shipment is for Iha U.S. DaPCff!mefll of Energy and Ihe acluallola! Itanspoclation charges paid to the callier($) by [he 

J packaged, marked, and labeled, and are in proper condition fOf transportation according COflslgnor or coflsignea are assignable 10, and shalt be re1mbursed by Iha U.S, GO'l6lflmenl and is subjecllo the terms and 
condiliDns sal f()flh in the starnf,lId ferm of Iha U,S. GovernmenlBill of lading and 10 any available spe<:ial rales or Charges. 10 the applicable regulations of the U.S. Department of TraIlsporlatioo. YES( I NO(XI 

Shipper: 1fA'i~for AMC DEMOUTION The additions on the face hereof aoo 10 Iha terms and conditions a£8 hereby ooled: 
Coo!ract CMfZ2f"!0 ~ Dal'~~ Per: " ~~JJ}-b Per: ~ UA-L-A 

" ~ 

on behalf U.S. Department of Energy For1AfD. 
Date:04/8/04 

-* Lind /hflJ0'ijh c6fli-CLIM'f'S lc!£n-l-;{:tecl wd:.h -t fh,,, 6Altr 
\JJ1S7[- !.LIT fJLI. / WAs'!? 'IRANSPtJR.TCI) ()IJ SlJIIlC SHII'Me7JT. 

, 

I 
I 
I 

.~ 



APPENDIXB 

EMWMF LANDFILL REPORTS 



Profile! 
Waste Lot Shipment # Received Dt Truck Nbr 

84.2 IB04-EMWM-16652 0310112004 09:02 AM T-99171 
IB04-EMWM-1665, 03101/2004 01:21 PM T-99171 
IB04-EMWM-1667c 03103/2004 09:55 AM T-99171 
IB04-EMWM-1671, 03/04/200412:22 PM T-99171 
IB04-EMWM-16722 03/05/2004 07:54AM T-99171 
IB04-EMWM-1673C 03/05/2004 11 :03 AM T-99171 
IB04-EMWM-1673e 03/05/2004 01 :37 PM T-99171 
IB04-EMWM-1681C 03/08/2004 02:03 PM T-99171 
IB04-EMWM-16751 03/09/2004 10:31 AM T-99171 
IB04-EMWM-16757 03/09/2004 12:54 PM T-99171 
IB04-EMWM-16774 03/10/2004 09:51 AM T-99171 
IB04-EMWM-1679C 03/10/2004 02:21 PM T-99171 
IB04-EMWM-1685E 03/1212004 01:38 PM T-9831 
IB04-EMWM-16857 0311212004 01:40 PM T-99171 
IB04-EMWM-1699c 03/2212004 11 :28 AM T-99171 
IB04-EMWM-1708c 03/2512004 11 :30 AM T-99171 
IB04-EMWM-1715203/29/200411:11 AM 842-1 
IB04-EMWM-1715703/291200412:29PM 842-4 
IB04-EMWM-171S2 03/29/2004 01:20 PM 842-1 
IB04-EMWM-1717C 03/29/2004 02:45 PM 842-3 
IB04-EMWM-1717e 03/29/200403:38 PM 842-1 
IB04-EMWM-1717E 03/29/2004 04:29 PM 842-2 
IB04-EMWM-17402 04/08/200401:33 PM T-9831 

Total # of Shipments (84.2): 23 

:2)# of Shipments: 23 

DFS: ~ BJC STR: • 

---

Received Shipments/Landfill Report 
Shipments received from 03/01/2004 to 04/08/2004 

Gross/Scale Weight Waste Weight 
Customer (Ibs) (tons) (Ibs) (tons) 

Inactive Tanks 62,280 31 30,410 15 
Inactive Tanks 56.380 28 24,510 12 
Inactive Tanks 63,260 32 31,390 16 
Inactive Tanks 70,420 35 38,550 19 
Inactive Tanks 71,480 36 39,610 20 
Inactive Tanks 70,780 35 38,910 19 
Inactive Tanks 71,440 36 39,570 20 
Inactive Tanks 71,120 36 39,250 20 
Inactive Tanks 68,340 34 36,470 18 
Inactive Tanks 73,440 37 41,570 21 
Inactive Tanks 70,360 35 38,490 19 
Inactive Tanks 76,140 38 44,270 22 
Inactive Tanks 37,180 . 19 7,120 4 
Inactive Tanks 47,160 24 15,290 8 
Inactive Tanks 39,040 20 7,170 4 
Inactive Tanks 43,280 22 11,410 6 
Inactive Tanks 58,920 29 31,340 16 
Inactive Tanks 58,400 29 31,120 16 
Inactive Tanks 57,820 29 30,240 15 
Inactive Tanks 58,540 29 30,660 15 
Inactive Tanks 59,040 30 31,460 16 
Inactive Tanks 57,860 29 30,510 15 
Inactive Tanks 54,220 27 24,1S0 12 

ProfileJWaste_Lot Summary 1,39S,900 698 S93,480 347 

Shipments/Landfill Report Summary 1,396;900 S98 693,480 347 

Date: _b---.3 -~ V 
Date: ~/2~h~ 

(1) ACM~Asbestos Containing Material, STAGED-Temporarily Placed for Subsequent Disposal 

Atr1726Uandfill.rdf 
06/2212004 01:21 PM 

Volume 
(yd3) 

10.94 
8.82 

11.29 
13.87 
14.25 
14.00 
14.23 
14.12 
13.12 
14.95 
13.85 
15.92 

2.56 
5.50 
2.58 
4.10 

11.27 
11.19 
10.88 
11.03 
11.32 
10.97 
8.69 

249.45 

249.45 

RP-D-11 

Page 1 of 1 

Burial Coordinates 
x/ylz 

B 161L-2 
B 151L-2 
B/S/L-2 
B/6/L-2 
B/6/L-2 
C/61L-2 
C/6/L-2 
A/6/L'2 
D 161L-2 
D/51L-2 
B/S/L-2 
BIS/L-2 
D/51L-2 
D/51L-2 
D/7/L-2 
E/'S/L-2 
D/5/L-2 
D/5/L-2 
D/5/L-2 
D/51L-2 
D/5/L-2 
D/5/L-2 

G/111L-2 

Tracking 
Code (1) 



Profilel 
Waste Lot Shipment # Received Ot Truck Nbr 

Received Shipments/Landfill Report 
Shipments received from 04/08/2004 to 04/08/2004 

Gross/Scale Weight Waste Weight 
Customer (Ibs) (tons) (Ibs) (tons) 

84.5 IB04·EMWM-1740E 04/08/2004 01:33 PM 

Total # of Shipments (84.5): 1 

T-983J Inactive Tanks Waste Debris 34,060 17 4,000 2 

Profile/Waste_Lot Summary 34,060 

Total # of Shipments- 1 Shipments/Landfill Report Summary 34,060 

DFS: j)/'I.../~G&. 
BJC STR: ---~~=""==t'-""""'=-",, .-"'-=::-=::-=-0=.-_-_-_-_-_-

Date: 6 -,2 3 -O~ 
} 

Date: __ ~~'-.;YL...._ 

(1) ACM~Asbestos Containing Material, STAGED-Temporarily Placed for Subsequent Disposal 

Atr1726UandfiJl.rdf 
06/2212004 01:25 PM 

17 4,000 2 

17 4,000 2 

Rp·D·11 

Page 1 of 1 

Volume Burial Coordinates Tracking 
(yd3) xl y 1 z Code (1) 

1.44 G/11/L-2 

1.44 

1.44 

WasteS<fllff 


