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ABSTRACT 

The Trench 1 remediation project will be conducted this 
year to retrieve depleted uranium and other associated 
materials from a trench at Rocky Flats Enviro mental 
Technology Site. The excavated materials will be 
segregated and stabilized for shipment. The depleted 
uranium will be treated at an offsite facility which utilizes 
a novel approach for waste minimization and disposal 
through utilization of a combination of uranium recycling 
and volume efficient uranium stabilization. 

I. INTRODUCTION 

Prior to 1962, approximately 125 drum of uranium 
metal machine turnings and chips were disposed in 
Trench 1 (T-1) at Rocky Flats. T-1 is located at the 
eastern edge of the industrial area of the Site. The trench 
is approximately 250 feet long, 15 feet wide, and 10 feet 
deep. Records indicate that approximately 10,000- 
20,000 kilograms of unoxidized depleted uranium (DU) 
machining chips (uranium-238) and Cimcool, a non- 
hazardous metal cutting coolant consisting of 
approximately 95% water, are buried in T-1. Burial of 
DU in T-1 began in November 1954 and ended in 
December 1962. The drums were covered wkh 
approximately 2 to 5 feet of soil. Each group (or 
shipment) of drums was placed in the trench and then 
covered with soil. 

Based on existing records, process knowledge, and 
interviews with former workers, all of the drums in T- 1 
are believed to have originated fro,m Building 444. 
During the period T-1 was open, Building 444 was a 
multi-purpose manufacturing facility with emphasis on 
manufacturing DU and DU alloy components. 

The characterization and the development of the 
conceptual model for Trench 1 was performed utilizing 
the following methodologies and sources: 

performing an extensive search and review of 
historical documentation, including memoranda, 
waste manifests, meeting notes, and compiling 
historical data from the Historical Release Report 

conducting personal interviews of retired building 
and operations staff to identify buried materials, 
potential contaminants, trench location, size, and 
configuration 

reviewing historical aerial photographs to identify 
disturbed areas, and verify trench dimensions and 
location, and determine time of operation 

reviewing existing subsurface soil and groundwater 
data 

conducting site visual surveys to identify physical 
features and establish a geophysical sampling grid 
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conducting electromagnetic (EM) and ground 
penetrating radar (GPR) surveys to locate buried 
conductive and/or metallic objects and define trench 
boundaries 

performing soiI gas surveys to identify ar.d delineate 
potential contaminant plumes 

evaluating information and Lessons Leanned from 
past Environmental Remediation projects, including 
Ryan’s Pit, Trenches T-3/T-4, the Mound Site, and 
from other DOE Sites. 

Due to the suspected presence of pyrophoric uranium 
within Trench 1, and its potential hazards, no intrusive 
sampling activities have been conducted within the 
trench boundaries. The Trench 1 source removal action 
is focused on removal and stabilization of the depleted 
uranium and other wastes within the trench, as prescribed 
by the Rocky Flats Clean-up Agreement (RFCA), 
additional sampling and characterization prior to 
remediation was not prudent. Further sampling of the 
trench would likely not provide defmitive information on 
the trench characterization due to the size of lhe trench 
and the scattered distribution of the 
drums within the trench. 

The available historic information and data do not 
indicate that T-1 is a source of VOC contamination to 
subsurface soil or groundwater. Subsurface soil and 
groundwater data evaluated include analytxal results 
from three boreholes and five groundwater monitoring 
wells. In addition, a limited soil gas survey was 
performed at the trench site to screen for VOCs. Based 
on review of the available data for T- 1, there does not 
appear to be significant subsurface soil or groundwater 
contamination in the area surrounding T-1. Low 
concentrations of tetrachloroethene (PCE) and 
trichloroethene (TCE) were detected in all five 
monitoring wells. The presence of contamination in wells 
upgradient and/or cross-gradient to T- 1 has been llnked 
to other potential sources. 

In addition to the depleted uranium chips packed in 
lathe coolant, other wastes are documented as being 
buried in T- 1. These wastes include at least ten (1 0) 
drums of cemented cyanide waste and at least one drum 
of “still bottoms”, potentially originating from the 
Building 444 plating operations, and distillation unit, 
respectively. Still bottoms could have been produced by 
one or more processes. Evaporation of lathe coolant in 
drums produced a waste referred to as “still bottoms” in 
Building 444. Trichloroethene and tetrachloroethene 
were utilized to wipe down and clean compkted DU 
components within Building 444, and a still was used to 

recover these compounds, producing a separate waste 
stream also called “still bottoms”. 

A series of electromagnetic (EM) and ground 
penetrating radar (GPR) surveys were performed at the 
T-1 site in Spring 1995. The EM and GPR indicate that 
the bulk of the buried drums are located at the west end. 
and to a Iesser extent the east end of the trench. Based on 
discussions, and interviews with retired workers, the 
drums containing the DU are believed to be buried in the 
western end of the trench; the eastern end of the trench is 
expected to contain crushed drums and construction 
debris (pallets, dnun fragments, glass, etc.). A small 
amount of metallic objects and debris was also identified 
in the center of the trench. 

A Proposed Action Memorandum (PAM) was 
approved in March 1998 to excavate and remove the 
contents of the trench. The depleted uranium material 
will be removed and treated to meet the waste disposal 
requirements for the Nevada Test Site (NTS) during 
1998. The debris and materials will also be removed and 
packaged for dsposal. Based upon the historical records, 
the debris is not expected to contain RCRA regulated 
wastes. However, there are approximately 10 drums of 
cemented cyanide wastes that will be excavated and 
disposed as mixed waste at a suitable location. 

As part of the Kaiser-Hill team’ managkg the cleanup 
at the Rocky Flats Environmental Technology Site 
(WETS), Rocky Mountain Remedial Services, LLC, has 
responsibility for planning and executing the 
environmental restoration actions. This project will be a 
joint effort between Kaiser-Hill, RMRS and Starmet 
Corp. and S.M. Stoller, contractors with extensive 
experience in site remediation and the safe stabilization 
of pyrophoric depleted uranium. 

This paper describes the plans for excavation of 
Trench 1 and the strategies for safely managing the 
pyrophoric depleted uranium metal chips and turnings 
following excavation. The strategy for remediating this 
trench uses a combination of technologies including a 
Department of Energy funded technology for converting 
depleted uranium into radiation shielding. Remediation 
is presently expected to begin in June 1998, and be 
completed prior to October 1998. Since the majority of 
this project is expected to be completed prior to the 
Spectrum 98 conference, the actual project experience 
will be described at that time. 

11. WORK DESCRIPTION 

A major challenge for remediation of the depleted 
uranium in this trench is associated with the condition of 
the buried drums. Project plans had to consider various 



potential states of drum integrity and identify how the 
retrieved depleted uranium would be safely handled. 
The fundamental requirement for the project was to 
render the pyrophoric depleted uranium suitable for 
disposal at the Nevada Test Site. The project staff 
initially planned treatment facility adjacent to Trench 1. 

The selected subcontractor, offered off-site treatment 
using a new process for meeting the WAC at the NTS. 
The selected process will result in complianct: with the 
WAC while minimizing the volume of waste for 
disposal. The process is a low temperature ceramic 
stabilization process and is described in detail in a 
companion paper in this conference. A key feature of the 
process is that the additive loading is less than 10% by 
weight. Consequently, the process results in ,a small 
volume reduction (due to compaction) rather than the 
large volume increase normally associated wIth grouting. 

The Trench 1 retrieval operations will consist of 
excavation of the drummed waste followed by inspection 
for RCRA materials and inspection for radioactive 
materials using field instruments at the trench edge. 

RMRS will screen the excavated waste to identify any 
volatile organics (not expected). If the excavated waste 
is determined to have radioactive material but not RCRA 
regulated constituents, it will be sampled and prepared 
for shipment to meet DOT transportation requirements 
for pyrophoric material. Such preparations are dependent 
upon the nature of the exhumed material and whether the 
drums are recovered intact, whether the drurns retain 
some mechanical integrity, or whether the excavated 
material is commingled soil, uranium and dnim 
fragments. 

The containerized material will be stored on-site until 
the chemical analysis shows that it contains 110 RCRA 
hazardous constituents. Material certified non-hazardous 
will be temporarily stored until a full truckload is 
available for off-site shipment. 

After the material is received at the treatment 
location, the containerized material will be separated into 
two streams. Nominally, intact containers (soil less than 
IO%), will be processed separately using the EM-50 
technology for producing depleted uranium aggregate 
from DU lathe turnings. This aggregate will be recycled 
into aggregate for use in shielding. Soil and uranium 
mixtures excavated with essentially no container integrity 
will be screened to remove any commingled debris 
(including drum fragments). The separated [debris will be 
compacted for disposal without any other trtatment. 
After screening, the soil and uranium mixture will be 
treated to meet the NTS waste acceptance criteria and 
packaged for return shipment to Rocky Flats. The 

treatment process will not produce any secondary waste 
streams other than building air filters that will be 
combined with the compacted debris for disposal. 

This project was facilitated by cooperation between 
regulatory agencies in Colorado and South Carolina. 
Due to potential presence of solvent-contaminated 
groundwater in Trench 1, an agreement between the 
States was necessary to deal with the possible presence of 
minute quantities of RCRA constituents. This agreement 
allowed the depleted uranium material to be treated as 
low-level waste and not be subjected to unnecessarily and 
expensive RCRA treatment requirements. Because there 
was no significant health risk posed by the possible 
presence of RCRA regulated wastes, risk-based 
“contained-in” exit levels were established for carbon 
tetrachloride, tetrackloroethene, and trichloroethene in 
soil. The depleted uranium is defined as a source material 
under the Atomic Energy Act, and not a solid waste 
($26 1.4). 

111. RESULTS 

The presentation at Spectrum 98 will include the 
results from the excavation process and the experience 
associated with waste sorting, packaging, off-site 
treatment, and transportation. The results of this project 
will provide experience gained with waste surveys, waste 
analytical characterization, waste sorting for pyrophoric 
materials and experience with processing the waste. 

IV. CONCLUSIONS AND DISCUSSION 

The T-1 remediation project, a novel approach to 
waste stabilization treatment was selected to minimize 
the quantity of material for disposal through a 
combination of uranium recycling and/or volume 
efficient stabilization technology. Such waste volume 
minimization will reduce the total costs for treated waste 

. packaging, transportation, and final disposal. 
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