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EXECUTIVE SUMMARY 

‘l’he ITS. Department of Energy (DOE) Order 
5820.2 defines DOE policy for managing transuranic 
(TRU) waste. To implement this order, DOE issued 
a defense waste management plan and a long-range 
master plan for the Defense Transuranic Waste 
Program (DTWP). These plans establish a goal of 
ending interim storage at DOE facilities and 
achieving permanent disposal of T R U  waste at the 
Waste Isolation Pilot Plant (WXPP), a geological 
repository for TRU waste near Carlsbad, New 
klexico. As a generator of 90% of the DOE remote- 
handled (RH) T R U  waste, Oak Ridge National 
Laboratory (ORNL) has implemented a strategy to 
retrieve, process, and repackage TWU waste, 
currently stored on the ORNL reservation, for 
shipment to the WIPP. A component of this strategy 
is the proposed Waste Handling and Packaging 
Plant (WHPP). The  purpose of W H P P  is to process 
and repackage RH TRU and special-case (SC) 
T R U  solid and sludge waste so that the final waste 
package will meet WIPP Waste Acceptance Criteria 
(WAC). ‘The purpose of this RI-I T R U  Solid Waste 
Characterization Report i s  to provide sufficient 
characterization information about ORNL’s 
inventory of solid RH TRU waste to assist ORNL 
in planning for processing and disposal of this waste. 

The waste characterization strategy consisted of 
several phases. First, primary R H  T R U  solid waste 
data were collected from the Solid Waste Information 
Management System (SWIMS) database maintained 
by ORNL Waste Operations. Next, each waste 
generator was visited to gather additional information 
regarding waste materials generated at the respective 
facilities. Then the data were reviewed egtensively, 
and actual R H  T R U  waste volumes were estimated. 
Finally, the data were entered into a personal 
computer (PC) database structure known as the RH 
T R U  Solid Waste Database. 

The  results of the Waste Characterization Study 
show that the currently identified inventory of R H  
T R U  solid waste stored at ORNL facilities totals 
477 waste containers, consisting mainly of casks. 
Based on data calculations and content assumptions, 
these 477 waste containers have over 831 1 ft3 of total 
waste materials with 61 79 ft3 considered retrievable. 
The waste material has been categorized into five 
types of waste: glass, metal, paper, plastic, and cloth. 
The breakdown of these types of retrievable waste is 
glass, 403 ft3; metal, 2246 ft3; paper, 464 ft3; plastic, 
2528 ft’; and‘cloth, 539 ftj. Also in the retrievable 
waste are 7044 metal cans, 6050 polyethylene 
buckets, and 110 pieces of equipment. 

Inside the waste containers are smaller waste 
packages such as the previously mentioned paint cans 
and buckets along with drums and bags. The 
retrievable waste material, including the waste 
packages, will go to W H P P  for processing and 
repackaging. 

Fifteen facilities at ORNL have generated RH 
TRU solid waste, with the Transuranium Processing 
Plant (TPP) accounting for 70% of the waste. 
Retrievable RH TRU solid waste (369 containers) is 
stored in the northern part of the Solid Waste 
Storage Area (SWSA) 5 in either trenches, a bunker, 
or vaults. New trenches are no longer being 
developed for interim waste storage since the bunker 
came on line in late 1979. 

The ORNL R H  TRU Solid Waste Database 
(see Appendix E) is intended to maintain a current 
inventory of the R H  TRU solid-waste containers 
stored on the ORNL reservation. The database will 
be updated as necessary to track newly generated 
RH ‘I’RU solid waste. The database and this 
document will support ORNL Engineering Division 
in its W H P P  design efforts. 

... 
XI11 





1. INTRODUCTION 

The U.S. Department of Energy (DOE) order 
5820.2 defines transuranic (TRU) waste as waste 
contaminated with transuranium, alpha-emitting 
radionuclides that have half-lives greater than 
20 years and that are present in concentrations 
greater than 100 nCi/g. At Oak Ridge National 
Laboratory (ORNL) several facilities generate T R U  
waste. Since 1970, this waste has been stored in a 
retrievable manner on the Oak Ridge Reservation. 
However, the DOE master plan for T R U  waste 
establishes a goal of ending interim storage and 
achieving permanent disposal of DOE T R U  waste at 
the Waste Isolation Pilot Plant (WIPP), a geologic 
repository for T R U  waste located about 2000 ft  
underground in a salt formation near Carlsbad, New 
Mexico. 

ORNL’s remote-handled (RH) T R U  waste 
[waste with surface dose rates (of its container) 
greater than 200 mrem/h] will require processing 
before receiving certification for shipment to WIPP. 
In addition, special-case (SC) TRU (waste that 
requires special attention because of its structure, 
size, etc.) must be reprocessed. The Waste Handling 
and Packaging Plant (WHPP) became a major 
component of ORNL’s and DOE’S T R U  waste 
strategy as a central processing facility for RH T R U  
and SC ‘I‘RU waste for both ORNL and other DOE 
facilities. The mission for W H P P  is to retrieve or 
receive, process, package, and certify KH T R U  and 
SC TRU waste for shipment to WTPP. Waste 
shipped to the WIPP facility must meet the WIPP 

Waste Acceptance Criteria (WAC), as required by 
the DOE Radioactive Waste M‘magement Program. 
‘The WIPP WAC defines the requirements for the 
waste container, waste packaging, waste form, and 
waste quantity in each package. 

The objective of this solid waste charaderization 
task is to accurately characterize RH T R U  and SC 
T R U  solid waste currently stored at ORNL to assist 
in planning the facility design for WHPP. Execution 
of the solid waste characterization task objective will 
satisfy the following two goals: 

Provide guidance to the ORNL Engineering 
Division to facilitate the preparation of the 
conceptual design for the W H F P  facility and the 
selection and design of equipment for materials 
handling and processing. Both the specific types of 
waste materials (cloth wipes, contaminated hand 
tools, filters, processing racks, etc.) and the 
quantities of these materials present in each waste 
container must be determined. 

Provide the isotopic content and activity level of 
the RH T R U  waste for use by ORNL in a study 
of alternative configurations for R H  TRU 
shipping casks. This study would evaluate the 
trade-offs between payload and shielding for the 
proposed legal weight truck. 

e 

The completion of this task will also facilitate the 
process of ensuring that repackaged waste from the 
W H P P  facility will meet the WIBP WAC. 

1 





2. STRATEGY 

Characterization of the R H  TRU and SC T R U  
solid waste at ORNL was accomplished through 
extensive data collection and interpretation. First, 
primary data were collected from ORNL Waste 
Operations. After the primary data were reviewed 
and studied, secondary data were collected from each 
waste generator. The data were then compiled into a 
RH T R U  solid waste database. 

2.1 PRIMARY DATA COLLECTION 

The initial phase of the waste characterization 
strategy involved the collection of R H  T R U  and SC 
T R U  solid waste data from two sources: 

Solid Waste Information Management System 
(SWIMS) Database. The  SWIMS database was 
created by ORNL Waste Operations to track the 
disposal of solid waste generated at ORNL. 
Information recorded in the SWIMS database for 
each waste container includes the waste 
generator, storage data, storage location, container 
type, and other parameters that further describe 
the waste container. To characterize the RH 
T R U  stored at ORNL facilities, only a portion of 
this data (cases for which NUCLIDE == 6 and 
CONTAINER TYPE = 3, 4, 5, 6,  8, 9, 11, and 
14) was retrieved from the master database. Both 
a printed form and a down-loaded personal 
computer (PC) form of this portion of data were 
obtained from ORNL Waste Operations. 

UCN-2822 Burial Ground Forms. Each waste 
container delivered to the burial ground is 
accompanied by a UCN-2822 burial ground form 
that describes, in limited detail, the contents, 
activity level, and storage location of the 
container. These burial ground forms were 
collected for most of the entries in the SWIMS 
database. However, UCN-2822 forms have not 
been located for some of the entries in the 

SWIMS database. The  data which were collected 
from these forms was then reviewed and grouped 
by generator in preparation for the second phase 
of the strategy. 

2.2 SECONDARY DATA COLLECTION 

The second phase of data collection involved 
individual meetings with each RW TRU waste 
generator at ORNL. Personnel from each of the 
primary generators of R H  TRU solid waste 
[Transuranium Processing PIant (TPP), Thorium- 
Uranium Recycle Facility (TURF), and 
Radiochemical Processing Plant (RYP)] were invited 
to attend meetings to determine the types of waste 
materials that were generated at their facilities. Also, 
the small generators [ High-Radiation-Level- 
Examination Laboratory (WRLEL), Isotopes Annex 
Laboratories, High-Radiation-Ime1 Chemical 
Development Laboratory (HRLCDL), Metals and 
Ceramics (M&C) Laboratory, etc.] were visited 
individually to learn more about the types of waste 
that were generated at these facilities. Additional 
backup data, in the form of generator data sheers or 
operator log books, were obtained for each generator 
when possible. 

2.3 DATA ENTRY 

At the completion of both data collection phases, 
preparations were made to enter the data into a new 
RH T R U  database structure, the ORNL REI T R U  
Solid Waste Database. The SWIMS database, which 
was down-loaded onto a PC, includes fields for 
document number (assigned by ORNL Waste 
Operations), attention number (ATTNO), storage 
date, generator, container type, retrievability 
(retrievable or buried), storage location, isotopes, 
curies, alpha radiation, and surface radiation. This 
format was used as the basic form for the new R H  

3 
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TMU database with significant additions. Several 
fields were added to quantify waste volumes in cubic 
feet (metal, plastic, glass, cloth, and paper), and 
other fields were added to account for actual waste 
quantities (buckets, paint cans, filters, and 
equipment). Two fields were added at the end of the 
database to identify any Resource Conservation and 
Recovery Act (RCRA) materials and any suspect 
WIPP WAC violators. A column was also added to 
include general comments describing the contents of 
each waste container. (A complete description of the 
database structure and a definition of all. fields are 
given in Appendix D.) 

been created, volume calculation assumptions were 
formulated concerning the detailed contents of the 
waste containers. These data were them used in 
combination with primary and secondary data from 
each generator to estimate the contents of each waste 
container. The  data were then entered into the 
database. 

After the data-enery stage of the strategy was 
completed and the OWNL RH TKU Solid Waste 
Database was completed, individual data sheets were 
created for each retrievable waste container. These 
data sheets are to be compiled into a separate 

lifter this new RH TRU database structure had 

document, Indiiiidual U’mte Container Sheets for 
Retrimable NPI TRU Solid Waste. The data sheets 
contain information from the database as well as a 
detailed description of the physical contents of each 
waste container and an explanation of the 
assumptions that were used to estimate these physical 
contents. After the individual data sheets were 
created, preparations were made: for the 
documentation stage nf the strategy. 

The  final phase of the solid waste 
characterization task involved the verification of the 
WW TRU data and d~c~men ta t ion  of 
characterization activities. All calculations and 
assumptions were reviewed and reevaluated, The 
waste-volume estimates entered in the database for 
each waste container were checked for entry errors. 
The  original SWIMS data (down-loaded from 
OKNL Wastc Operations) were also checked for 
accuracy. At the completion of the verification 
subtask, the results of the waste characterization task, 
including background information, strategy, 
calculations, and a description of the database, were 
collected and compiled to create this document. 



3. WASTE CONTAINERS AND PACKAGES 

The RH T R U  waste stored at O R N L  is placed 
into various types of containers and packages. 
Typically, the waste i s  placed into small waste 
packages, and then these packages are put into a 
larger waste container. When these larger containers 
are sent to the burial site, they are given document 
numbers. Waste is managed and tracked according to 
this document number. Although the waste 
containers are documented and recorded, the actual 
detailed packages and content information are not 
well known. Therefore, certain assumptions were 
necessary conmrning the content (both physical 
quantities and waste volumes) of each waste 
package.* This section of the document is intended to 
define the various waste containers, the waste 
packages, the volume calculations, and the content 
assumptions made during the waste characterization 
task. 

3.1 WASTE CONTAINERS 

Waste containers of varying size, shape, and 
construction have been used for the storage of RH 
T R U  solid waste. The majority of the waste 
containers are concrete casks. The  other types of’ 
waste containers are wooden boxes, U.S. Air Force 
(USAF) boxes, stainless steel (SST) tubes, and 
55-gal drums. T o  characterize the waste packages 
within each container in detail, content assumptions 
were made including the volume of void space inside 
typical containers. 

*Detailed data for stored waste packages to date 
are minimal, but newly generated waste (as of 
January 1988) is documented in greater detail to 
support the efforts of certifying waste according to 
WIPP WAC. 

3.1,l Concrete Cask 

Three sizes of concrete casks were used by 
generator personnel for the disposal of R H  TRU 
waste materials: those with 4..5-in.-thick walls, 
6-in.-thick walls, and 12-im-thick walls. The 
external dimensions of all three concrete casks 
(cylindrical) are approximately 7.5 ft high and 4.5 f t  
in diam. The internal volumes of the three concrete 
casks are 60 ft3 for the 4.5-in.-thick- and 6-in.-thick- 
wall casks and 30 ft’ €or the 12-in.-thick-wall cask. 
The amount of waste assumed to be present in each 
cask was determined in the following manner. Waste 
volumes are based on the smallest package in each 
cask. If 5-gal lard cans (see Sect. 3.2.5) were used 
to package waste materials, it i s  assumed that 50% of 
the internal volume of the lard can is actual waste 
(and 50% is void space) and that no waste materials 
were packaged between the lard cans and the 
conmete cask. If 5-gal lard cans are packaged inside 
55-gal waste drums (see Sect. 3.2.8) and then 
loaded into a concrete cask, then it is assumed that 
50% of the internal volume of the lard can is actual 
waste (and 50% is void space) and that no waste 
materials were packaged between the lard can and 
the waste drum nor between the waste drum and the 
concrete cask. Casks containing waste packaged in 
double plastic bags (see Sect. 3.2.3) are assumed to 
contain 50% void space, resulting in 30 ft3 of waste 
materials for both a 4.5-in.-thick-wall cask and a 
6-in.-thick-wall cask, and 15 ft3 for a 12-in.- 
thick-wall cask. Estimated waste volumes for each 
cask are specified on the Individual Waste Container 
Sheets. ?he concrete casks themselves (Le., the 
volume of concrete used to construct d cask) were not 
included in the waste volume calculations. (See 
Appendix C for void calculations.) 

5 
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Wooden boxes werc used by many of the 3maller 
generators to discard unusually shaped waste 
materials (glove boxes, feed tanks, etc.) that could not 
be packed in waste drums or concrete casks. The 
dimensions of wooden boxes used for RH T R U  
waste disposal varied; however, members of ORNL 
Waste Operations estimate that 75% of all wooden 
boxm measure 4 X 4 X 6 ft and that the wood i$ 
0.625 in. thick Therefore, waste characterization for 
this report will be based on the assumption that each 
wooden box is this size, iinless otherwise specified. 
To characterize the waste, wooden boxes will be 
considered SC TRIJ waste because of their size and 
construction. Each general box will contribute 6.5 fe’ 
of wood (computed from the dimensions) to the 
overall waste volume. The amount of waste material 
in each wooden box varied, but in many cases 
sufficient secondary data exist to adequately 
characterize each waste container. However, because 
of the varirty of waste materials packaged in wooden 
boxes and the variety of wooden boxes used io 
package these materials, general assumptions 
concerning the actual contents of each WQO~CTI box 
were not made. Additional assumptions for wooden- 
box waste containers can be found on the Individual 
Waste Container Sheets. 

3.1.3 U.S. Air Force 

USAF boxes were also used by operators of many 
of the smaller generators to discard waste that could 
not he placed in waste druens (see Sects 3.2.6 and 
3.2.8). A USAF box is basically a general wooden 
box (4 X 4 X 6 ft and 0.625 in. thick) inside an 
outer metal box (approximately 4 X 4 X 6 ft and 
0.25 in. thick). The voliarne of waste in each box 
varies and i s  specified on the Individual Waste 
Container Sheets. T o  characterize the waste, USAF 
boxes will be considered SC TRU waste because of 
their size and construction. Each general box will 
contribute 6.5 ft’ of wood and 2.7 ft3 of metal 
(computed from the dimensions) to the overall waste 
vulumr. 

3.1.4 Sfadem Steel C~ntainer 

SST tubes have been used as containers for waste 
packages in storage vaults (see Sect. 5.3). These 

tubes vary in diameter (from 8 to 16 in.) with an 
undetermined length. The SWIMS database suggests 
that the tubes contain 10 to I000 g of actual reactor 
fuel. These containers, considered SC waste rather 

processed through WHPP. The Individual Waste 
Container Sheets provide more information 
concerning: each of these tubular containers. 

U ,  are not currently planned to be 

3.1-5 iR”ifty-fk&allrsn 

On two occasions, 55-gal waste dnams have been 
used as the final waste container. The dimensions of 
a 55-gal waste drum are approximately 34 in. high, 
24 in. in  tliam, and 3.125 in. thick. The drums are 
constructed of carbon steel (CS) or SST To 
charalterize the waste, it is assumed that 50% of the 
internal volume i s  void space; thus, the volume of 
waste contained in a 55-gal waste drum i s  3.7 ft3. 
The  volume of metal in a 55-gal waste drum 
(computed from the dimensions) i s  0.25 ft3 of metal 
per drum, and this volume of metal is included in the 
waste-volume percentages for these waste containers. 

3.2 WASTE PACK& 

Within the waste containers, smaller waste 
packages such as paint cans, polyethylcne buckets 
and bags, and metal drums were used. To 
characterize the waste in the waste packages, contcnt 
assumptions were made involving the volume of void 
space and the volume of waste material in each waste 
package. Because of contamination, waste packages 
will be processed at W H P P  as waste; thus, the 
material used to construct the waste packages was 
considered in waste-volume calculations. (See 

Appendix C for volume calculations.) 

32.1 One-Gallcan Paiape. can 

One-gallon paint cans have been used in 
conjunction with polyethylene buckets at the ’TPP for 
packaging waste materials. Several of the small 
generators also use paint cans to package materials. 
The paint cans are approximately 7.4 in. high and 
6.5 in. in diam and are made of CS. To characterize 
the waste, it is assumed that there i s  no void space 
inside a paint can; thus, each paint can will contain 
0.13 ft3 of waste materials. It is assumed that the 
paint can, after being emptied, will be compacted to 
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a height of 1 in. at WHPP, resulting in a volume of 
0.02 ft3 of metal per paint can. This volume of 
metal is included in the waste-volume percentages for 
a general cell waste cask (see Sect. 4.1.1). 

3.2.2 Polyethylene Bucket 

The T P P  has used polyethylene buckets in 
conjunction with paint cans to package waste. The 
approximate dimensions of a polyethylene bucket 
(roughly cylindrical) are 10 in. high and 1 I in. in 
diam with an internal volume of 3.4 gal. With 50% 
void internal volume, a polyethylene bucket will 
contain 0.23 ft3 of waste material. Therefore, the 
volume of plastic contributed by a polyethylene 
bucket, computed from the mass of a single bucket 
and the density of polyethylene, i s  0.027 ft3 of plastic 
per bucket. This volume of plastic is used in 
calculating the waste-volume percentages for a 
general cell waste cask (see Sect. 4.1.1). 

3.2.3 Polyethylene Bag 

In some cases, polyethylene bags have been used 
to contain waste. Occasionally, the various smaller 
waste packages such as paint cans, polyethylene 
buckets, Bain-Marie containers, and 5-gal lard cans 
are packaged within polyethylene bags. These bags 
are 36 in. deep and 24 in. in diam. Because the bags 
contain only a few packages per bag (i.e., the bags 
are not filled to their maximum volume), the low 
packing factor significantly contributes to the void 
space within waste containers. 

3.2.4 Bain-Marie Container 

Bain-Marie containers are small polyethylene 
containers (-2 gal internal volume) that were 
sometimes used in conjunction with polyethylene 
buckets to package high-activity waste materials that 
were discarded at the TPP.  With 50% void internal 
volume, a Bain-Marie container holds 0.14 ft3 of 
waste material. It is assumed that the volume of 

waste materials, the increased volume of plastic will 
be reflected in the database. Additional assumptions 
regarding waste packaging in Bain-Marie buckets 
are presented in Sect. 4.1.1, which describes general 
waste casks from the TPP.  

3.2.5 Five-Gallon Lard Can 

Five-gallon lard cans have b,een used primarily at 
the TPP and the RPP to package waste materials. 
The dimensions of a 5-gal lard can are 
approximately 12 in. high and 11 in. in diam. T o  
characterize the waste, it is assumed that 50% of the 
internal volume is void space; thus, the volume of 
waste contained in a 5-gal lard can is 0.33 ft3. It is 
assumed that an empty 5-gal lard can will be 
compacted to a height of 1.5 in. at the WHPP,  
resulting in a volume of 0.08 ft3 of metal per lard 
can. This volume of metal is used in calculating the 
waste-volume percentages for waste produced at the 
TPP and the RPP. 

3.2.6 Thirty-Gallon Waste Drum 

Thirty-gallon waste drums have been used 
primarily by the T U R F  to package waste material 
before placing the waste in concrete casks. Several 
smaller generators also used 30-gal waste drums to 
package waste materials. The dimensions of a 30-gal 
waste drum are about 30 in. high, 19 in. in diam, 
and 0.125 in. thick. These drums are constructed of 
CS or SST. To characterize the waste, it is assumed 
that 50% of the internal volume is void space; thus, 
the volume of waste contained in a 30-gal waste 
drum is 2 ft3. Processing of 30-gal waste drums at 
W H P P  will include size reduction. The  volume of 
metal in a 30-gal waste drum (computed from the 
dimensions) is 0.17 ft3 of metal per drum. Because 
the use of 30-gal waste drums i s  primarily associat 
with TURF, this volume of metal is used in 
calculating TURF’S waste-volume percentages but 
not those of the smaller generators. 

plastic contributed by a Bain-Marie container is 
0.02 ft3 of plastic per container. Because of the low 3.2.7 General Glove-Box Waste Package 

red 

occurrence of Bain-Marie containers, the volume of 
plastic is not included in the waste volume 
percentages for a general cell waste cask. However, 
when Bain-Marie containers are used to package 

Typical waste materials from many of the 
smaller generators include general glove-box waste 
packages. However, little secondary data exist to 
accurately characterize these waste packages. Thus, i r  
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was necessary to make some general. assumptions 
concerning the volume of material in a typical. glove- 
box waste package. With a construction of primarily 
SSL’ and glass (or Plexiglas@), a typical glove box i s  
assumed to measure 6 X 3 X 3 f t  unless otherwise 
specified. A typical glove-box package will contribute 
3 ft’ of metal and 0.1 ft3 of glass. Plastic 
materials (gloves, plastic hags, etc.) comprise 1 ft3 of 
waste, with paper materials contribiiting an 
additional 0.1 fi3 of waste. These glove boxes arc 
typically packaged in wooden boxes or IJSAF boxes, 
with several smaller glove-box packagrs being placed 
directly into concrete casks. 

3.2.8 ~ ~ ~ ~ ~ - ~ ~ ~ - ~ a ~ ~ ~ ~  Drum 

Fifty-five-gallon drums have been used hy several 
of the smaller generators to package waste materials 
before placing them in larger waste containers. The  
dimensions of a 55-gal waste drum arc about 34 in. 
high, 2 1  in. in diarn, and 0.125 in. thick. These 
drums are constructed of either CS or SST. To 

characterize the waste, it is assumed that 50% of the 
intcrnal volume is void space; thus, the volumc of 
waste contained in a 5 5 - g ~  waste drum is  3.7 ft3. 
‘l’he volume of metal in a 55-gal waste drum 
(computed from the dimensions) i s  0.25 ft3 of metdl 
per drum, and this volume of metal is included in the 
waste-volume percentages for these waste packages. 

Ten-gallon fiber drums have been used by TPP 
personnel to package miscellaneous waste such as 
shoe covers, gloves, etc. The drums are about 19 in. 
high, 13 in. in diarn, and 0.0625 in thick. The lids 
for a fiber drum have a 6-411. lip, which overlaps the 
drum (see Fig. 4 in Sect. 4). ‘To characterize the 
waste, these drums are considered to be paper, but 
are actually rigid cardboard. Since 50% of the 
internal volume for each drirrn is considered void 
space, the volume of waste material in a fiber drum 
is 0.73 ft’. Also, each drum contributes 0.230 ft’ of 
paper to the waste volumes. 



4. WASTE GENERATORS 

Over the past 20 years, the 15 facilities of 
ORNL‘s hot-cell operations have produced RH 
’TRU solid waste. The  major generator has been the 
TPP,  which is currently the only facility producing 
RII TRU waste. Additional facilities such as the 
T U R F ,  the RPP, and other smaller generators have 
also contributed to the ORNL RH TRU solid waste 
inventory.* Because of the many different generators, 
the contents and packaging techniques within the 
waste containers have varied. This section presents a 
description of the types of waste generated and the 
techniques of waste packaging used at each facility. 

4,l TRANSURANIUM PROCESSING PLANT, 
BLDG. 7920 

The T P P  facility, which is the production, 
storage, and distribution center for the heavy-element 
research program of DOE, is the single largest 
generator of RH T R U  waste, accounting for about 
70% of the total RH TRU waste generated since 
1970. Because of the high quantity of waste 
containers and lack of waste documentation, 
determination of the specific contents of each waste 
container was difficult. However, TPP personnel 
have verified that only concrete casks lined with 
polyvinylchloride (PVC) plastic bags (8 mil thick) 
were used as waste containers; thus, the primary 
data from ‘TPP were reviewed to develop general 
cask cases. TPP personnel also ensure that liquids 
are drained from any sample bottles before the 
bottles are discarded. Nevertheless, small quantities 
of liquids may be found in sample bottles. Extensive 
analysis of the primary data revealed four basic types 
of casks: general cell waste, floor cell waste, 
processing rack waste, and Iodine Retention System 
waste. 

*Table 5 of Sect. 6 provides a breakdown of the 
waste containers per generator. 

41.1 General Cell Waste Cask 

General cell waste is produced from in-cell 
processing work conducted on irradiated targets. 
These waste materials include manipulator boots, 
miscellaneous glassware, polyethylene sample bottles, 
cloth wipes, and small tools, among others. An 
extensive review of both the primary and secondary 
data from the TPP facility has produced the 
following percentage estimate of waste materials in a 
general cell waste cask: 

Plastic: 54% (manipulator boots, plastic bottles, 
polyethylene buckets, etc.) 

23% (small tools, manipulator boot rings, 
SST tubing, paint cans, etc.) 

13% (miscellaneous glassware, light bulbs, 
filter housings, etc.) 

10% (Chem wipes, sanitary napkins, etc.) 

Several different waste-packaging methods were 

Metal: 

Glass: 

Cloth: 

used by TPP personnel to package general cell 
waste. The  most common method of waste packaging 
used 1-gal paint cans overpackrd in polyethylene 
buckets. First, waste materials were placed into a 
1-gal paint can (Fig. 1). Then, to provide 
containment, the paint can was next packaged in a 

6RRll-DWG 88-67233R 

POL’IETHYLENE . 
BUCK€? 

VO~Q---- 

POLYETHYLENE M G  
(PLASTIC; 

Fig. 1. Typical waste package for TPP 
general ccll waste cask. 

9 



10 

WASTE BUCKETS- 

VOID- + 

Fig. 2, Concrete-cask container with waste buckets. 

polyethylene bucket that was then heat-sealed. 
Finally, this entire package was placed into a 
polyethylene bag for contamination control during 
handling before it was loaded into a concrete cask. 
However, larger materials were placed directly into 
the polyethylene buckets. It is assumed that a general 
waste cask (1.5-in.-thick-wall or 6-in.-thick-wall) of 
this type contains 53 polyethylene buckets (see 
Fig. 2). It is also assumed that 50% of these 
polyethylene buckets contain additional waste 
materials packed between the paint can and the 
polyethylene bucket. Including the volume of plastic 
in the polyethylene buckets and the volume of metal 
in the paint ram, the total volume of waste materials 

TE CASK 

in a general cask is 15.6 ft3.* For lZ-in.-thick-wall 
casks with no secondary data, it is assumed that 21 

*Many of the logbook records (secondary data) 
specify the actual number of polyethylene buckets 
contained in the cask. When the number of buckets 
is between 62 and 64, the total volume of waste is 
assumed to be the same as the general case because 
this small change cannot be accurately represented in 
the RII TRIJ Solid Waste Database. However, 
when the number of polyethylene buckets is outside 
this range, tho database will reflect volume changes 
according to grouped variations of three buckets (i.e,, 
56-58, 59-61, 65-67, etc.). 
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QRNL-PHOTO 7046-87 

Pig. 3. TPP floor-cask example. 

polyethylene buckets, or 5.2 ft3 of general waste, will 
fit into the cask. 

Larger materials that could not be packaged in 
paint cans were placed in large plastic drawstring 
bags and removed through the roof of the TPP 
processing hot cells. A top view of a floor cask is 
shown in Fig. 3. It is assumed that seven 
drawstring bags will fit into a 6-ia.-thick-wall cask 
and two or three bags will fit into a 12-in.-thick-wall 

0 Until 1982, a plastic manipulator boot was 
typically packaged in three paint cans that were 
then placed into a polyethylene bucket. After 1982, 
the whole boot was often placed directly into a 
single polyethylene bucket. Yet, some boots were 
packaged in paint cans contained by plastic 
drawstring bags. Generally, five manipulator boots 
were disrnrded per cask. 

cask. Drawstring bags were not used with 
4.5-in.-thick-wall casks. Secondary data have been 
recorded describing the contents of “bag” casks; thus, 
no general assumptions were made concerning their 
contents. TPP personnel have wnfirmed also that no 
casks contain both drawstring bags and polyethylene 
buckets. 

Additional conclusions regarding general cell- 
waste casks from the TPP facility are listed as 
follows: 

* When the UCN-2822 form for a particular cask is 
accompanied with backup data, the “bucket” 
numbers on the form refer to numbers plaLed 
directly on paint cans. Polyethylene buckets were 
not assigned numbers. 

* Bain-Marie containers, snap-lid plastic buckets, 
have been used several times since 1979 to discard 
special activity waste materials. The  waste 
materials were first packaged in paint cans, then 
loaded into Bain-Marie containers, and finally 
loaded into regular polyethylene buckets. Also, 
Bain-Marie containers have been used to provide 
extra containment for certain types of waste 
materials. These occurrences are specified on the 
Individual Waste Container Sheets. 

* Approximately 7-8% of the paint cans that came 
from the TPP facility were lined with 0.125-in.- 
thick lead for additional shielding. These cans are 
specified on the Individual Waste Container 
Sheets. 



4.1.2 Floor Cell Waste Cask 

Floor casks are used at the TPP facility to 
dispose of lower-activity waste and miscellaneous 
trash generated during cask-loading and general 
decontaniinatioia operations. Typical. waste materials 
include radiation protection clothing, plastic bags, 
rubber gloves, shoe covers, blotter paper, wooden 
decontamiiiatiori tents, miscellaneous tools, and other 
equipment (Figure 3 illustrates the random 
packaging and the types of waste in a floor cask.) At1 

extensive review of both the primary and secondary 
data from the ‘TPP facility has produced the 
following percentage estimate of the waste materials 
in a floor cask: 

Plastic: 

Metal: 

Paper: 

Cloth: 

Glass: 

Wood: 

50% (polyethylene buckets, plastic bags, 
shoe covers, gloves, polyethylene tubing, 
CtC.) 

1570 (0.5 and 0.75 in. SST jumper lines, 
miscellaneous tools and equipment, etc.) 

15% (mostly blotter paper and 
miscellaneous waste) 

10% (radiation protection clothing, cloth 
wipes, etc.) 

5% (glass bottles, light bulbs, etc.) 

5% (decontamination tent structures, 
miscellaneous wood) 

Three different waste-packaging methods have 
been used by TYP personnel to package general 
floor-cask waste. Before 1977, one method was to 
package waste in double polyethylene bags and then 
to randomly load these bags into the cask. Another 
common technique, especially in the early 1970.3, 
involved the use of 10-gal fiber drums. These drums, 
which were l i d  with a polyethylene bag (see 
Fig. 4), WCR used as waste cans in the cell 
operations area for materials such as gloves and shoe 
covers. In most cases, because the drums were 
stacked in an orderly manner, 24 fiber drums would 
fit into a concrete cask (see Fig. 5 ) ;  however, fiber 
drums and polyethylene bags were occasionally 
placed randomly into a cask (see Fig. 6). Also, some 
floor-cask waste was packaged in 5-gal lard cans. In 
general, the method of packaging floor-cask waste i s  
specified on the TJCN-2822 form or 1% books for 
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each wasti. container. However, when the method of 
waste packaging for floor-cask waste i s  not specified 
OA the UCN-2822 form, it is assumed that double 
plastic bags were used to package the waste materials 
(see Fig. 7). 

-. . . . . . 

7 
. ----I fj J-L!o 

i%? 

POLYETHYLENE BAG - 
(PLASTIC) 

(I 4. A waste packa 

Until the middle 1970s, floor casks were 
primarily 4.5-in.-thick-wall casks. During the middle 
1970s, both 4.5-in.-thick-wall and 6-in.-thick-wall 
casks were used for floor-cask waste disposal; 
however, only 6-in.-thick-wall casks are currently 
being used. [Thick-wall (12 in.) concrete casks have 
never been used for the disposal of floor-cask waste.] 
With regard to waste volumes within a floor cask, it 
is assumed that 50% of the internal volume of a 
generzl floor cask (the waste i s  packaged in double 
plastic bags) i s  void space; thus, each floor cask 
contains approximately 30 fi3 of waste. When fiber 
drums 09 5-gal. lard cans were used to package waste 
materials, no additional waste materials arc assumed 
to be placed between the packages and the concrete 
cask containers. With 50% void space for either 
method, casks with lard-can packaging and fiber- 
drum packaging contain approximately 22 ft3 of 
waste materials. Some other general assumptions 
concerning floor casks are presented below: 

For a period during the 1970s, casks from TPP 
were labeled ”BURNABLE” or “NON- 
BURNABLE.” ‘41though some floor casks were 
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VOID 

FIBER DRUMS 

CONCRETE CP S K  

Fig. 5. Concrete-cask container with fiber drums, 

labeled “NON-MJRNABLE,” floor casks were 
typically designated “BURNABLE” by TYP 
personnel regardless of cask size. Thus, any cask 
that is designated “BURNABLE” is assumed to be 
a floor cask, unless secondary data suggest otherwise. 

0 It is assumed that each floor cask will contain two 

* 

paint cans of miscellaneous waste from the TPP 
analytical laboratories. The composition of this 
waste is primarily glassware and is included in the 
composition of waste-volume percentages. 

Differentiation between general cell-waste casks 
and floor casks was difficult in some cases because 
of conflicting primary and secondary data. To 

determine whether a waste container contained 
general cell waste or floor-cask waste, a few facts 
concerning floor casks were thoroughly reviewed: 

-- It is assumed that general d l  waste will 
reflect higher radiation readings at the time of 
disposal than floor-cask waste. Thus, when 
discrepancies arose between primary and 
secondary data for a particular waste container, 
the radiation rcadings reported for that waste 
package were used to aid in the determination 
of the type of waste in a waste container 

- TPP personnel issued a document in April 
1980 summarizing the RH TKU waste 
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WASTE BAGS 

CONCRETE CASK 

Fig. 6. Concrete-cask container with waste ba 

containers that were sent to the burial grounds 
from the TPP. To characterize waste for the 
study, the report issued by T P P  personnel was 
updated. When discrepancies arose hetween 
primary and secondary data, this report was 
used as a cross-reference eo verify the primary 
and secondary data. 

through the use of various processing racks that are 
located in the process hot cells. Because of 
malfunctions and wear, the need arose to replace 
these processing racks. Subsequently, the racks were 
removed and packaged as RH TRU waste in 
6-in.-thick-wall casks. 

Processing racks From T P P  measure 2 X 3 
X 6 ft and are constructed primarily of SST. 
Polyethylene and glass components are also located 
on the racks; as a result, plastic and glass comprise a 

Purification of californium to produce neutron 
sources and purification of berkilium, einsteinium, 
and fermium for research purposes is achieved 

part of the rack composition. An extensive review of 
both the primary and secondary data from the T P P  
facility has produced the following percentage 
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WASTE BAGS 

‘CONCRETE CASK 

Fig. 7, Concrete container with waste bags. 

estimate of the waste materials in a processing-rack Cloth: 1 % (possible cloth wipes, miscellaneous 
cask 

Metal: 

Plastic: 

Glass: 

Paper: 

90% (SST racks, miscellaneous small tools, 
lead counter weights, etc.) 

5% (plastic bags, polyethylene in rack 
composition, etc.) 

3% (glass in rack composition, 
miscellaneous glass, etc.) 

1% (possible blotter paper used to remove 
rack from cell) 

cloth, etc.) 

It is assumed that the total volume of waste in a 
processing rack cask is 15 ft’. TPP personnel have 
confirmed that, in most cases, lead bricks were used 
to balance the processing racks and will be found in 
most processing-rack casks. 

several layers of polyethylene bags and ultimate 
disposal in a concrete cask. Miscellaneous waste 
(about one bag per cask) was often packed around 
the rack to increase waste disposal per cask and is 

‘Typical packaging of processing racks includes 
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assumed to be present in each processing-rack cask. 
Additional assumptions upgrading the specific 
contents of each processing-rack cask can be found on 
the Individual Waste Container Sheets. 

4.6.4 Iodine Retention System Waste Cask 

The  Iodine Retention Systems consist of three 
HopCalitee reaction beds (catalyst beds which 
measure 6 X 2 1  X 24 in.) and two charcoal 
reaction beds (which measure 24 X 24 X 24 in.) 
plus other iniscellaneous materials that are used to 
filter process off-gases from the californium- and 
curium-processing racks. When the reaction beds 
(filters) become depleted, they are placed in the floor 
cask in current operation. Subsequently, for more 
accurate characterization of waste volumes, floor 
casks containing depleted reaction beds are identified 
as Iodine Retention System casks. Extensive review 
of both the primary and secondary data from the 
TPP facility has produced the following percentage 
estimate of the waste materials in an Iodine 
Retention System cask: 

Metal: 

Plastic: 

Paper: 

Cloth: 

Glass: 

43% (Ilopcalite filters, charcoal filters, 
miscellaneous metal, etc.) 

30% (polyethylene buckcts, polyethylev.? 
bags, shoe covers, gloves, polyethylene 
tubing, etc.) 

12% (mostly blotter paper and 
miscellaneous waste) 

12% (radiation protection clothing, cloth 
wipes, etc.) 

3% (glass bottles, light bulbs, etc.) 

Because the Iodine Retention System beds are 
placed in floor casks, the volume of waste has been 
assumed to be 30 ft3. All waste materials (besides the 
reaction beds) are similar to those in a typical floor 
cask, but because of the presence of the reaction beds, 
the waste-volume percentages are slightly different. 
?'o characterize this waste, the entire reaction bed 
structure has been considered metal in the waste- 
volume percentages. 

4.2 SMALL CX!,NEXATBB&S 

A variety of generators arc responsible for the 
remaining 30% of the WH T R U  waste currently 

stored at ORNL facilities. This section of the 
document is intended to give a brief description of 
the types of waste materials that are generated a t  
these smaller facilities. Because the quantities and 
types of waste materials vary among the smaller 
generators, general assumptions concerning these 
waste materials were not made. 

4.2.1 'rhaPrium-UPan~aam Recycle Facility, 
81dg. 7938 

The T U R F  staff conduct laboratory-scale 
experiments for TPP dealing with the separation of 
californium isotopes (primarily 252~$) from 
impurities. Therefore, the types of waste materials 
generated at TURF are very similar to those of 
TPP, but the quantities of waste materials generated 
are much less. After an extensive review of both the 
primary and secondary data, T'TJ'RF has produced 
the following estimate of the breakdown of waste 
materials in a general cask: 

Plastic: 60% (manipulator boots, sample bottles, 
miscellaneous plastic, etc.) 

33% (furnaces, miscellaneous pots, pumps, 
temperature control baths, metal waste 
drums, eic.) 

4% (cloth wipes, sanitary napkins, etc.) 

2% (blotter paper, miscellaneous trash, etc.) 

1% (quartz light bulbs, sample bottles, 

Metal: 

Cloth: 

Paper: 

Glass: 
Pyrex@ filter, etc.) 

Waste materials from the TURF were packaged 
in 30-gal CS waste drums before being loaded into 
concrete casks. Typically, two waste drums are 
loaded into each cask; however, on one occasion a 
cask was loaded with one waste drum and one plastic 
bag, It is assumed that 50% of the internal volume of 
a 30-gal waste drum is void space, resulting in 4.4 ft3 
of waste materials per cask. (This volume is also 
assumed for the drurn/bag case.) 

have been discarded since the early 1970s. These 
racks (2 X 3 X 5 ft) are constructed primarily of 
SST, glass, and polyethylene. T o  characterize this 
waste, the same waste-volume quantities used for 
T P P  processing racks (Sect. 4.1.3) will be used for 
T U R F  processing racks, with the exception that 
there is more paper waste (about 0.4 ft3) in the 

Two processing racks similar to those from TPP 
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TURF processing-rack casks. Several assumptions 
regarding general waste materials from the TURF 
are presented below: 

plutonium generated at the Graphite Reactor from 
the spent reactor fuel. A variety of analytical 
operations also occur within the RPP. There are 

* Various pieces of small equipment have been 
discarded at the TURF facility since the early 
1970s. Specific instances for the disposal of this 
equipment were not noted on any primary or 
secondary data; thus, the disposal of such 
equipment is assumed to be distributed evenly over 
the course of the disposal history at T U R F .  
Descriptions and quantities of the equipment 
which was discarded are as follows: 

-- Between 1970 and 1976, many small pumps 
(4 X 4 X 2 in.) were discarded at the 
TURF.  After 1976, new instrument racks were 
installed with different pumping systems. 
About 15 to 25 pumps have been discarded and 
are concentrated during this time frame. 

- About six small furnaces (10 X 10 X 10 in.) 
have been discarded since 1970. 

- About six to eight temperature-control baths 
(12 X 12 X 8 in.) have been thrown away. 
These devices contain small quantities of 
mercury. 

* Each temperature-control bath (described 
previously) used in the TURF process hot cells 
contains about 1 mL of mercury. Also, additional 
mercury might be present in a cask as a result of a 
discarded thermometer. However, the total 
quantity of mercury contributed to the waste 
volume by the control baths and thermometers 
should not exceed 10 mL. Generally lead is not 
used in the process cells; therefore, its presence is 
not expected in the waste materials. However, 
trace amounts of lead may be found in the waste 
casks. 

T U R F  personnel ensure that liquid materials are 
drained from any sample bottles before they are 
discarded. However, small quantities of liquid may 
be found in sample bottles. Also, TURF personnel 
ensure that waste casks do not contain any 
hazardous waste, high-activity waste, asbestos, 
pyrophorics, resin, or similar materials. 

4.2.2 Radiochemical Processing Plant, Bldg. 3019 
The RPP i s  a uranium-plutonium-processing 

facility whose original responsibility was to separate 

three primary generators of R H  TRZJ waste within 
RPP: the High-Radiation Laboratory and Analytical 
Facility (HRLAF), the Penthouse Area (PHSE), 
and the Ventilation/Off-Gas Filter Change 
Operations. 

4.2.2.1 High-Radiation Laboratory and Analytical 
Facility 

The HRLAF, the forerunner of the TPP, carried 
out isotope separation and purification work similar 
to that of the 'I'PP. However, the type of waste 
materials generated at the HRLAF differ 
significantly from those of the TPP. The  following 
estimate of the breakdown of waste materials is 
based on information solicited from RPP personnel: 

Plastic. 55% (sample bottles, manipulator boots, 
shoe covers, rubber gloves, rubber tubing, 
etc.) 

30% (small tools, metal lard cans, etc.) 

10% (cardboard, ice cream cartons, blotter 
paper, etc.) 

Metal: 

Paper: 

Glass: 4% (miscellaneous materials) 
Cloth: 1% (small wipes and miscellaneous 

materials) 

All waste materials from the HRLAF were 
packaged in 5-gal lard cans. On the average, 10 to 
15 lard cans would fit in a cask. T o  characterize this 
waste, it is assumed that 14 cans are in each cask 
from the HRLAF and that the lard cans contain 
50% void space. Thus, including the volume of metal 
in the 5-gal lard cans, the total volume of waste 
materials in a cask is 5.8 ft'. 

Other miscellaneous waste materials that can be 
expected in casks from RPP include carbon-graphite 
electrodes (about one lard can per cask) and lead 
pigs (about 30 per cask). One concrete cask contains 
a High Efficiency Particulate Air (HEPA) filter 
sealed in 0.5-in. lead sheet. Additional assumptions 
and descriptions of RPP waste materials can be 
found on the Individual Waste Container Sheets. 

4.2.2.2 Penthouse Area 

Three waste packages were generated in the 
PHSE of the RPP as a result of actual uranium and 



18 

plutonium processing. These materials included ion- 
exchange columns, ion-exchange resin and related 
materials, a vacuum pumping system, and 
miscellaneous waste from a dissolver. More detailed 
information concerning each of these waste containers 
is given on the Individual Waste Container Sheets. 

4.2.2.3 Ventilation/O€f-Gas Operations 
Several waste packages were generated as the 

result of filter changes on the RPP Ventilation/ 
Off-Gas System. Typical waste niaterials from these 
standard-procedure filter-change operations are fairly 
well defined both by documentation and by 
corroboration from RPP personnel. Each cask used 
to store waste materials directly associated with filter 
changes actually contains all the waste generated 
from two filter-change operations. Typically, three 
operators would dress out to perform this work. The 
waste materials include four to five HEPA filters 
(24 X 24 X 12 in.) per cask, and this number 
is generally reported on the UCN-2822 form. T o  
Characterize this waste, the whole filter volume 
(4 ft3) i s  considered to be metal. Because three 
operators would perform the work on each filter- 
change operation, six pairs of coveralls, six to eight 
pairs of shoe covers, and six to eight pairs of rubber 
gloves can be found in each cask. Small quantities of 
blotter paper, masking tape, and other materials used 
in normal filter-change operations can also be found 
in these waste containers. 

4.2.3 Chemical ~~~~~~~~~~ Alpha Laboratory, 

Waste materials generated at this facility were 
the result of extensive decontamination efforts. The  
majority of the waste containers include various-sized 
glove boxes contaminated with americium and 
plutonium, but several parts of a vacuum system 
were also discarded. In most cases, all stray materials 
were removed from the glove box before disposal. It 
is assumed that the glove boxes that were discarded 
from this facility are general glove boxes (Sect. 3.2.7) 
unless the secondary data suggest otherwise. 
Individual content assumptions are summarized on 
the Individual Waste Container Sheets. 

'I'ypical waste packaging of a glove box from this 
facility involved several steps. The front window and 
glove ports were covered with 0.75411. p ly~ood ,  and, 
in some cases, this plywood was then covered with 
metal. The  glove boxes were then sealed in one or 

Bldg. 350 

two layers of plastic before being placed in a typical 
wooden box (0.75 in. thickness). The boxes were 
then sealed in one or ~ W O  layers of additional plastic 
before being placed in a metal box (the outer portion 
of a USAF box, Sect. 3.1.3). T h e  USAF box was 
then bolted and welded shut. Minute quantities of 
lead may be found in each waste container. 

4.2.4 ~ i ~ ~ - ~ ~ a i a ~ ~ ~ ~ - ~ v ~ ~  Chemical 
Development Laboratory, 81d 

as the result of extensive decontamination of 
curium-separation facilities. 'I'he majority of the 
waste materials are general glove boxes [assume 
general waste volumes (see Sect. 3.2.7)] that were 
used for chemical processing; however, several special 
materials were also discarded. The  equipment used 
in the curium separation operations included several 
equipment racks (mixer-settler rack, heat-exchanger 
rack, sphere-forming rack, feed-tank rack), feed 
tanks, and miscellaneous waste. Each rack i s  
approximately 2 X 3 X 6 ft and is constructed 
primarily of tantalum or SST. ' I o  characterize this 
waste, the same waste quantities used for a TPP 
processing rack (Sect. 4.1.3) will be used for 
processing racks from this facility. The  feed tanks 
(T-403, '1'402, etc.) are various sizes and generally 
lined with glass, tantalum, or polyethylene. 
Miscellaneous waste, including SST tubing, small 
hand tools, manipulator boots, wipes, small 
quantities of glass, and other materials, was also 
discarded from this facility. Chemical Technology 
Division personnel state that a significant quantity of 
lead (glove-box shielding, lead pigs, etc.) can be 
expected; however, specific volumes could not be 
estimated. 

from this facility was packaged in USAF boxes, with 
miscellaneous waste packaged around the equipment. 
Other niiscellaneous waste was generally packaged in 
55-gal CS waste drums or wooden crates (4 X 4 X 
6 ft and 1 in. thick). 'The actual packaging method 
used on each waste container, generally specified on 
the UCN-2822 form for that waste container, is 
described on the Individual Waste Container Sheets. 

Waste materials from this facility were generated 

The majority of the waste-processing equipment 

4.2.5 Piigltn-%Ladiation-Level Examination 

The HREEL, which is responsible for ten RH 
TRU waste containers, is a facility at ORNL that 
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performs experimental work on irradiated reactor 
fuel rods. Only three of these containers can be 
matched with corresponding UCN-2822 forms, and 
additional data were unavailable from the generator. 
Typical waste materials for those three waste 
packages include small in-cell equipment, tools, old 
saws, cleanup materials (wipes, blotter paper, etc.), 
and filters. The  other seven waste containers are 
primarily uranium- and plutonium-contaminated 
waste and have a Special Nuclear Materials (SNM) 
number. Information from the SWIMS database 
suggests that these waste containers are 6-ix-diam 
SST containers containing 10 to 1 0 0  g of actual 
reactor fuel. Additional information for these waste 
containers can be found on the Individual Waste 
Container Sheets. 

4.2.6 Isotope Production Area, Bldgs. 3033 
and 3038 

The Isotope Production Area is responsible for 
eight RIi T R U  waste containers generated as a 
result of isotope production. Typical waste materials 
from this area include californium-evaporation- 
system glove boxes and other miscellaneous waste 
that are described below: 

Californium-evaporation-system glove boxes 
measure 3 X I X 4 ft, are constructed of SST, 
and have 2 in.-thick Plexiglas@ windows. Waste- 
volume quantities for these glove boxes are based 
on the general glove box quantities specified in the 
section on general assumptions. The evaporation 
system consists of a vacuum pump (-3 ft3, 
considered to be metal), a glass bell-jar, numerous 
SST valves, and an aluminum collar around the 
feed line. Isotopes personnel ensure that the 
vacuum pump is not included in the waste 
container, unless otherwise specified on the 
UCN-2822 form. No lead or mercury is expected 
inside the glove boxes, but it is unlikely that oil 
was drained from any pumps that may be present. 
These glove boxes were packaged in wooden boxes 
or USAF boxes. 

0 Miscellaneous waste materials include cloth wipes, 
ring stands, various pieces of glassware, small hot 
plates, stirring motors, metal trays, SS?’ tubes, and 
other materials. Several vacuum pumps may also 
be included in the miscellaneous waste. All 
materials were packaged in 5-gal lard cans that 

were then heat-sealed in plastic. The sealed lard 
cans were then packed into 55-gal waste drums 
(six cans per drum), and the drums were loaded 
into concrete casks (two drums per cask). Only the 
interior of the lard cans is considered for the waste 
volume. To characterize this waste, it is assumed 
that 50% of this interior volume i s  void space 
resulting in 4 ft3 of waste materials (including 
metal from lard cans and waste drums). Based on 
the types of waste generated at this facility, the 
following estimates for waste-volume percentage 
were used for miscellaneous waste casks From this 
facility: 70% metal, 15% cloth, and 15% glass. 
Also, minute quantities of plastic (0.1 ft3) are 
assumed to be present in these waste coniainers 

4.2.9 Radioisotope P 
Bldg. 3028 

The Kadioisotope Production Laboratory A is 
responsible for seven REI TRBJ waste containers that 
ronsist primarily of curium and californium glove 
boxes. A typical glove box is approximately 3 X 4 
X 5 ft and constructed of metal and glass. Curiuni 
glove boxes each have four glove holes an 
opening on the side to introduce samples into the 
box, all of which were sealed with 0.5411. plywwld 
before disposal. Californium glove boxes contain an 
evaporation system similar to the glove boxes from 
the Isotope l’roduction Area. Waste-volume 
quantities tor these glove hoxes are based on the 
general glove-box quantities specified in Sed. 3.2.7. 
Other general materials which may have been left 
inside the glove box are plastic and glass bottles and 
small metai tools. Several lead pigs should be 
expected in the waste containers, and it is unlikely 
that oil was drained from the vacuum pumps before 
disposal. Other waste materials discarded from this 
facility include Plexiglas and SST weighing boxes 
The waste was packaged in wooden boxes or USAF 
boxes. 

4.2.8 Isotopes ~ ~ p a r a ~ ~ Q ~  

Waste materials generated at this Y-12 Plant 
facility are the result of mass-separation operations. 
Thorium, uranium, and plutonium materials are fed 
into a mass-separation unit (calutron), where they 
are first vaporized and then ionized in an arc source. 
The ionized material is then accelerated through a 
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mayarc-iic field, separated by atomic mass, a d  
collected in a receiving unit. When these nnass- 
separaiion units become contaminated, they arc 
classified as RIB TRU solid waste and sent to 
OWN!, for storage. Typical waste materials include 
plutonium and thorium sourre units, ca1iIti-m tanks, 
calutron liners, and other miscellaneous calutron 

material is contaminated mud. Additional 
information regarding the contents of this cask i s  
summaiiaed on the Jndjvidual Waste Container 
Sheet for this waste containei. 

4.2,d 0 and Ce~amks Laboratory, 
Bldg. 4508 

equipment Plutonimi a d  thorium soiirces are 
roughly 2 ft3, constructed mainly of copper and S S l ,  
and contain graphite I".c-kt;ng elemeiita q4th clectriral 
connections. The cArtron tank is a large vessel 
(approximately 750-h~ capacity) constructed of 
approximately I-in -thick metal. TRr ral ~ i t i *~w lineis 
are approximately 6 ft X 1 ft and 0.0625-in.-thick 
SST. For dispaval piarposcs, the calutron apparatus 
(liner, soimcs, and receiving 114s) was disassembled, 
and each picre w7as packaged scpaiatelly. 
Misccllancaius calutron equipmen: includes srarioiib 
SST tubing used in the calutroa vash system as  well 
as ccramic insulator matc;ials No lead or 111et-c~~ y 
materials are expected in waste from this facility. 

Waste packaging included at least two layers of 
p h h -  before being placd in sree! boxes. ficcarise of 
the variety of waste materials discardcd at this 
facility, no general assumptiox were madc 
concerning the contcnt~ of a particrrlar waste 
containen. More detailed iiifot ination desciibing the 
contents of each waste container IS sirnmariml on 
the Individual Waste Container Sheets. 

4.2.9 Viss;oa Prad1ar:s Dcve?opment Labraitoxy 
Annex, B%dp. 3505 

The FPDI, h n e x  is respor~sible for gencmting 
one KII  I'XU waste container sincr 1970. Ihe 
basemcnt of this facility contains a canal area ia 
which a mixture of dirt, mud, and sludgp had been 
collecting h r  several years. 'I'his wct material, 
cointaniinatcd wi th  mixed fissim pi oducts a i d  
plutoniiim, was shoveled out with a plastic device 
attached to the end of a pole and loaded into two 
55-gal SST drums before being loaded into a 
12-in -thick-wall concictc cask Secondary data 
suggest that each waste drum contains 50% void 
space resulting in 8.1 ft3 of total waiit  maicrials 
Small amounts of plastic (scooping dc*vicc) and mctsl 
(in the form of tools, small piping, etc.) should be 
expected in the waste, but the primary wasir 

The MSzC Eaboaatory is res?onsibie for one 
waste coontaiaiet geDesatcd diiring Pxperimentation to 
produce 4 p!m:onium-uian~un oxide alloy. Typicxl 
waste materiala include various types of wipes, 
possibk plastic and glass coiltainers, plastic tape, 
metal dust, rags, and small fraSraicnts of 
plutonium-uranium oxide alloy pellets No large 
pieces of cquipincet or any lead or mcrcory is 
pxsent i r k  the vmstt" All wavtc materials WP-P 

packaged in six tlouble-bagged 1-gal r r c t a l  cans. It is 
awmlLd that these me:al cans w:x then parked in 
vernliculite w i * F i r ~  SST drum that was then placed 
iri the cash. ,4llitioilal infoimation regarding the 
coi~i( i i t s  of this cask i s  surm-nxarizctl on the Imdividiial 
Waste Container Sheet  OF this wa?+e container. 

4.2.11 bosape Techaolsgy D);SriS&ng, Bldg. 3047 

Waste mate-ialq from this facility incliide 
curium-evaporation glove boxes siirnilar :o those 
discarded in the Isotope Production Area (Atdgs 
3033 and 3038) Secondary data for waste packages 
from this facility arc unavailable. To characterize 
this wzste, genera1 W ~ S X  volume quantities were 
usrd foi thrsc gbvc bo~e.s, drspite the smaller sew. 

Additional h f o i n a t h n  regarding the contents of 
these vaste containers is surnmar2zed on the 
Indivi~illal Waqte Container Sheets 

4.2.12 (Pff-Sitr: Genswtnss 

Several other off-site generators [Yankee Atomic 
Energy Commission (YAEC), New Bruaswkk 
National Laboratery (NBNL), and one in Puertn 
Kico] are reyxmsible for the generation of RH 'I'RU 
wastes that are currrritly stoic6 at ORNL facilities. 
Secondary data desc-i'siag these waste contaiaeis 
were unavailable Additional information regarding 
the contents of thew wastc .mtainers is summariad 
on the Individual Waste Container Sheets. 



5. WASTE LOCATION 

Over the past three decades, the storage of solid 
waste at ORNL has included burial in one of six 
Solid Waste Storage Areas (SWSAs), which are 
loeated on the Oak Ridge Reservation. Most of these 
burial grounds are no longer in operation with the 
exception of SWSAs 5 and 6.  An additional burial 
ground, SWSA 7, is scheduled to begin operation in 
1991. Only two areas contain RH TRIJ waste; these 
are SWSAs 4 and 5. Because waste in SWSA 4 is 
stored in a nonretrievable manner, this report focuses 

on RH TRU waste located in SWSA 5. (Map 1 of 
Melton Valley illustrates the location of SWSA 5.) 

The  RH TKU solid waste stored at the burial 
groiinds was packaged in various containers. (As 
described in Sect. 3.1, these containers are concrete 
casks, boxes, drums, etc.) The current burial ground 
for RH T R U  solid waste, SWSA 5, i s  divided into 
two main sections: SWSA 5 North and SWSA 5 
South. SWSA 5 South contains 108 waste containers; 
the majority of these coritainers are placed in 

Map 1. Melt- Valley with location of SWSA 5. 
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irenches. After a trench in SWSA 5 South had been 
filled with containers, these waste containers were 
immobilized with concrete. Thus, RK T R U  waste 
stored in trenches at SWSA 5 South is considered 
nonretrievable. ,4lso at SWSA 5 South, a few high- 
activity waste containers, considered SC waste, are 
stored in SST storage vaults. However, it is assumed 
that WMPP will not process any waste containers 
stored at SWSA 5 South (nor at SWSA 4) because of 
their nonretrievable status (in the case of the storage 
vaults, because of high-fissile material). 

As stated in Sect. 1, the DOE master plan for 
TKU waste establishes a goal of ending interim 
storage and achicving permanent disposal of DOE 
'T'KU waste at WIPP-'. As a result of this master plan 
and the Directive DOE-TRU 8201 guidelines issued 
in 1970, newly generated RH T R l j  waste has been 
stored in a manner such that future retrieval for 
subsequent emplacement in W I P P  could he achieved. 
'1'0 cornply with DOE, ORNk began storing 
retrievable waste at SWSA 5 North. (An aerial 
photograph of SWSA 5 North is shown in Fig. 8.) 
Primarily, three retrievable storage techniques have 
been utilized at SWSA 5 North: trenches, a bunker, 
and vaults. (A map of SWSA 5 North with the three 
types of storage techniques and their locations are 
shown on Map  2.) Trenches have not been used for 
interim storage since the bunker became available 
in 1979. 

5.1 TRU STORAGE TRENCHES 

The majority of RW T R U  waste containers sent 
to SWSA 5 North for storage are located in TRrJ 
trenches. A T R U  trench is about 10 ft deep, 6 ft 
wide, of variable length, and designed primarily for 
the interim storage of concrete casks (see Fig. 9). 
XIowever, several trenches (T-11, 1-14, T-16, and 
T-17) contain wooden boxes (SC TRU) ,  and some 
treriches (T-2, 'r-4, and 'Y-6) contain both concrete 
casks and wooden boxes. 

A review of primary data shows that there are 
274 waste containers stored in 27 T R U  trenchas at 
SWSA 5 North. ihsrussiorrs with Waste Operations 
and Burial Ground personnel suggest that the 
wooden containers in four of these trenches, located 
in the northeast corner of SWSA 5 (T-11, T-14, 
1-16, and T-17), have been filled with concrete. 

It is also believed that three trenches (T-1, T-2, 
and T-3) contain two layers of concrete casks with 
the bottom layer immobilized with C O A C ~ C ~ ~  to create 
the floor for the top layer. However, current data 
have yet to corroborate these suspicions. Therefore, it 
is assumed that each waste container stored in TRU 
trenches in SWSA 5 North i s  retrievable. 

consecutively (according to their ATTNO or their 
storage date) in the 'I;'MU trenches; however, several 
trenches were in operation at the same time, 
resulting in a random storage order of waste 
containers. As a result, the location of rriany waste 
containers was difficult to determine. '4 total of 200 
casks, 72 boxes,* and 2 drums are in the SWSA 5 
North trenches. 

Waste containers were generally stored 

5.2 BH TRU STORAGE UNKER, BLDG. 7855 

The RH 1 K U  Waste Storage Bunker is an 
earth-rheltered storage facility constructed in 1979 to 
store RW TRU waste (see Fig. 10). The  facility 
contains four storage cells, labeled A through D from 
west to east, which measure 12 X 10 X 60 ft. Until 
a cell contains a full inventory of waste packages 
(three columns of nine casks), the south wall of each 
ccll is open to provide free access to the storage cell. 
I'he first three cells (A, B, and C), which contain a 
full inventory, have been temporarily sealed with a 
cinder-block wall. Cell D is now in operation with 
casks and boxes currently stored in the bunker cell. 

A rank-and-file system is used within each cell to 
locate the waste coataiaers. Each container is 
assigned a file label (A through C, from east to west 
within a particular cell) that locates the waste 
container in the east-west direction and a row 
number (1 through 9, from north to south within a 
particular cell) that locates the waste container in the 
north-south direction. A total of 84 RH TRU casks 
are currently in the bunker. 

_ _ _ _ _ _ _ _  ___ 
"Thrcc containers are classified as "other" 

container types in the RH T R U  Solid Waste 
Database, but secondary data reveal that these 
containers are actually boxes that are considered SG 
LRTJ waste. 
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Fig. 8. Aerial view of SWSA 5 North. 

5.3 STORAGE VAULTS packaged in 6-in.-diam SS'I' tubes within the vaults. 

Currently, eight storage vaults are in SWSA 5 
North, and two are in SWSA 5 South. These vaults 
are approximately 20 ft deep with varying diameters 
and are fitted with removable concrete plugs (see 
Fig. 11). A review of the primary data shows that 
the majority of the waste containers in these vaults 
contain high-activity waste (actual nuclear fuel 
material) generated at HRLEL (Bldg. 3525). 
Secondary data suggest that mudl of this material is 

The 11 waste containers in these vaults are 
considered retrievable. However, because of the 
nature of the containers and their high-fissile content, 
the waste in these storage vaults i s  not considered 
RH TRU waste. 

sheets showing all waste containers stored in each 
RH TRU trench, the REI T K U  Storage Bunker, 
and each storage vault. 

Appendix B contains individual storage location 
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Fig. 9. Concrete cash in trench. 

-. . . . -. . . . . . . . . . . . . . . . . . 
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6’ CONCRETE SLAB 

J 1 COMPACTED EARTH 
BACKFILL \ 

ORNL-DWG 89-9052 

6” CONCRETE SLAB 

Fig. i P .  Stainless steel storage vaults. 





‘The primary objective of this report is  to develop 
a comprehensive waste characterization of the RW 
‘ IRU solid waste at ORNL that would support the 
WHYP conceptual design team from the OWNI, 
Engineering Division. Specific information with 
regard to the solid waste would facilitate the efforts 
of the design team in selecting equipment and 
designing techniques for processing this waste 
Information concerning stored RH TRU solid waste 
is recorded in a variety of formats & e ,  SWIMS, 
UCN-2822 forms, etc,). The database that 
accompanies this report [the ORNT, RZl ‘TRU Solid 
Waste Database (Appendix E)] evolved from these 
different data resources. This database attempts to 
bridge the gap between the raw data and engineering 
design needs. T o  provide a more efficient and 
effective system for reviewing, summarizing, sorting, 
and tracking OKNL’s inventory of RH TRU solid 
waste, thr database proved to be a necessary and 
beneficial directive of this waste characterization 
study. Betause d PC database has been implemented, 
one can quickly extrapolate various waste 
information, such as waste volumes, waste types, and 
isotopic data. 

6.1 WASTE CONTENTS 

To represent the various types of waste in the 
RM TRU solid-waste inventory, five categories of 
waste were created and incorporated into the REI 
TRU Solid Waste Database: glass, metal, paper, 
plastic, and cloth. Engineering has reviewed and 
agreed with these waste categories, Descriptions of 
these five types of waste are 

Glass: glass bottles, light bulbs, sample bottles, 
Pyrex@ filters, etc. 

0.5- and 0.75-in. SST jumper lines, 
miscellaneous tools and equipment, SST 
racks, pumps, metal waste drums, etc. 

Metal: 

Paper: blotter paper, cardboard, fiber drums, 
miscellaneous waste, etc. 

polyethylene bags, buckets and tubing, shoe 
covers, gloves, manipulator boots, sample 
bottles, etc. 

radiation protection clothing, cloth wipes, 
sanitary napkins, etc. 

Plastic: 

Cloth: 

The  total voharne of W H  TRU solid waste 
currently stored at ORNL is 83 1 1  Ft3 of material 
with 6180 ft’ considered retrievable.* The 
breakdown of the retrievable total volume into the 
five types is 803 R3, glass; 2246 ft3, metal; 464 ft3, 
paper; 2528 ft3, plastic; and 539 ft’, cloth. Table 1 
shows total waste volume and the breakdown of the 
five types. 

Table 6 .  waste wa~umesa 
____ I- 

Retrievable volume Total volume 
(ft3) ut3> 

Waste material 

Glass 
Maal 
Paper 
Plastic 
Cloth 

Total 

402.9 562.4 
2245.8 2756.4 

463.9 663.9 
2528.1 3580.5 

538.7 747.5 

4179.4 8310.7 

Waste volumes refled little or no void space. 

_I ___I_.-_I 

*The waste volumes presented in the database 
and summarized in this section are calculated 
estimations of the actual volume of waste nratcriaj. in 
the ORNL inventory. Since WHPP is still in the 
conceptual design phase, no effort was made to 
predict the packing factor that would result from 
processing and repackaging operations at WMPP. 
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Because of the needs of the design team, quantity 
categorization for specific items became necessary. 
Thus, a listing of the number of metal cans, plastic 
buckets, equipment, and filters are shown in 
Table 2. Descriptions of these four types plus 

Table 2. Quantity uf waste types 
........... ......... __ ...... 

Waste material Retrievable quantity Total quantiry 

Cans 7044 9963 
Plastic buckets 6050 8885 
Filters 251 303 
Equipment 110 131 
RCRA suspect packages 212 269 

Other 192 234 

..... -~ __ 

WAC suspect packages 22 22 

......... ......... . 

containers with RCRA materials and suspect WIYP 
WAC violators 

Cans: 

Plastic buckets: 

Filters: 

Equipment: 

RCRA suspect: 

WAC suspect: 

are 

Metal cans (mainly 1-gal paint 
cans). Thirty-gallon and 55-gal 
waste drums are not considered 
Cans. 

Polyethylene and Wain-Maria 
buckets. 

Hot-cell operation filters such as 
HEPA filters, off-gas ventilation 
filters, etc. 

Processing racks, vacuum p u n ~ p s ~  
furnaces, centrifuges, etc. Glove 
boxes are not considered equipment 

The only known RCRA materials 
which have been identified in the 
RH TRU waste are mercury, lead, 
and oil. The  estimated number of 
containers are listed. 

The  only parameters established in 
the WIPP WAC which will be 
identified in the containers pertain 
to gas-generating materials, 
particulates, free liquids, sludges, 
organic materials, compressed gases, 
radioactive mixed wastes, and 
pyrophoric materials. The estimated 
number of containers are listed. 

Other: Include wood, carbon, and actual 
Californium. 

The total number of retrievable items found in 
the RH TRU solid waste are 7044 cans, 6050 
buckets, I10 pieces of equipment, 2 17 suspect 
containers, and 22 suspect WIPP WAC containers. 

concerns isotopic information. Twenty-one different 
isotopes are present in the waste inventory and are 
listed in Table 3. A total quantity of 6.246 X lo4 Ci 
are present with a retrievable quantity of 6.23 1 
X 104Ci. 

Another important aspect of the waste content 

Tabk 3. Quantities of transuranic iwotope 
l_l ....... ..... ....... ___ I__ ~ 

Isotope Retrievable curies Total. curies 
....... -. ...... -. __. ......... 

227Ac 
'l0Ag 
24'Am 
243Arn 
249Bk 
252Cf 
"2cm 

244Cm 
60Cn 

137cs 
237Np 
238Fu 

2WPU 

24'Pu 
226Ra 
9 0 ~ r  

232Th 

2?9pu 

2 3 3 ~  

235u 
2 3 8 ~  

Unidentified 

Total 

1.000 x 10-3 

3.445 x 104 
2.100 x 10-3 
2.000 x 10-4 

6.000 X 10' 

4.588 X 10' 

4.292 X lo2 

8.630 X 10' 

1.757 X low2 
2.733 X 10' 
2.390 X lo-' 

1.000 x 10-1 
1.110 x 10' 
3.001 X 10' 
3.560 X 10' 
2.700 X 
5.500 x 10-4 
5.644 X lo2 

6.231 X lo4 

1.100 x 103 

1.000 x 10-1 

5.600 x 10-3 

1.000 x 10-3 

2.100 x 10-3 
2.000 x 10-4 

6.000 X lo4 
3.769 X 10' 

5.455 x 10' 
2.500 X lo-' 

4.561 X lo2 
1.100 x 103 
8.631 X 10' 
1.000 x 10-1 
1.757 X lo-' 
4.538 X 10' 
2.390 X lo-' 

5.600 X 10"" 
1,000 x 10-1 
1.110 x 10' 
3.001 X 10' 
3.560 X 10' 
1.140 x 10-3 
5.500 X 
6.604 X 10' 

6.246 x 104 

The information given in Tables 1, 2, and 3 is 
also shown in the database (Appendix E) for each 
waste container. Thus, each waste container entered 
in the database provides a list of waste types, 
quantities, and isotopic contents. 

6.2 WASTE CONTAINE PACKAGES 

As described in Sect. 3, many packaging 
techniques have been used at ORNL. These 
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techniques have resulted in waste containers of 
various size and construction. Concrete casks are the 
most numerous containers in the current inventory 
(approximately 80%) and are the primary containers 
used today. Metal and wooden boxes, which are 
considered SC TRU,  comprise about 15% of the 
waste container inventory. However, boxes are no 
longer used for the storage of R H  T R U  waste. The  
condition of the retrievable boxes in trenches is 
unknown, and in some cases the boxes may be 
immobilized with concrete. Table 4 gives a complete 
breakdown of waste containers. The  types of waste 
containers are also shown in the database (Appendix 
E) for each waste container. 

Table 4. Container-type quantities 

Cdntainer Type” Retrievable ‘Total 

Casks 
4.5-in.-thick-wall 
6.0-in.-thick-wall 
12.0-in.-thick-wall 

Subtotal 

Drums (55-gal) 

Boxes 

Other 

Shielded carriers 

Total 

3 103 
4 147 
5 34 

284 
4 2 

8 49 

9 10 

14 4 

369 

139 
215 
38 

392 

2 

69 

10 

4 

477 

“See Sect. 3.1 for a description of each container 
type- 

Within the waste containers, smaller waste 
packages have been used to store waste. These 
packages include paint cans, polyethylene buckets, 
etc. Waste packages will be processed at W H P P  as 
waste; thus, the materials used to construct the waste 
packages are considered in the waste volume for each 
waste container. Also, equipment and filters that 
were contaminated have been discarded and are 
included in the waste. Some waste packages within 
the wntainers are suspected to contain waste that 
violates RCRA regulations and/or WIPP  WAC. 
The waste cmntent quantities are described in 
Sect. 6.1. 

6.3 WASTE GENERATORS 
About 15 facilities have generated RH TRU 

solid waste at ORNL. The major contributor of R H  

T R U  solid waste i s  T P P  (Bldg. 7920), which 
accounts for about 70% of the total waste containers 
in ORNL’s current RH TRU inventory and for 
about 65% of the retrievable containers. TPP is the 
only generator currently producing RH T R U  solid 
waste; thus, these percentages will continue to 
increase. T U R F  (Bldg. 7930), RPP (Bldg. 3019/ 
3121), and FPDL (Bldg. 3505) each produced about 
5% of the containers in inventory. The  remaining 11 
generators account for the rest of the containers. A 
breakdown listing the number of containers per 
generator is shown in Table 5 .  Table 6 lists the 
generators according to the number of retrievable 
containers. Appendix A lists each generator and its 
waste containers-that is, all the waste containers 
generated at a given facility. 

Table 5. Breakdown of all containers 
by generator 

Generator Containers Percent 

2026 
3019/3 12 1 
3028 
3047 

3033/3038 
3505 
3508 
3525 
4501 
4507 
4508 
7900 

7920 
7930 

Other 
9204-3 

Total 

1 
24 
7 
3 

8 
1 

23 
11 

1 
15 
4 
2 

336 
30 
7 
4 

477 

0.2 
5.0 
1.5 
0.6 
1.7 
0.2 
4.8 
2.3 

0.2 
3.1 
0.8 
0.4 

70.4 
4.3 
1.5 
0.8 

100.0 

A breakdown of a total waste listing of containers 
in ORNL’s RH T R U  inventory by storage date is 
presented in Table 7. As mentioned previously, with 
the decrease of generators, the number of waste 
containers also decreased. In the future T P P  is 
planning to ship six casks per year to storage. This 
newly generated waste will be thoroughly 
documented, resulting in detailed information of the 
waste content. 

container which are listed in Tables 5 ,  6, and 7 are 
The generator and the year of storage for a waste 
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also shown in the database (Appcndix E) for each 
waste container. 

Table: 6.  Breakdoava of retrievable E O ~ ~ ~ ~ Z I W S  

by generator 

Generator Containers Percent 

2026 
3019/3121 
3028 
3047 

3033/3038 
3505 
3508 
3525 

4501 
4507 
4508 
7900 

7920 
7930 

Other 
9204-3 

Total 

1 
24 

7 
3 

8 
1 

23 
9 

1 
15 
4 
1 

238 
23 
7 
4 

369 

0.3 
6.5 
1.9 
0.8 

2.2 
0.3 
6.2 
2 4  

0.3 
4.1 
1.1 
0.3 

61.5 
6.2 
1.9 
1.1 

100.0 

Table 7. B i d d a w n  of contaimre by gtowge yeor 
~ 

Storage vear Rctrirvable waste rontainers Total wastr containers 

1963 
1967 
1963 
1970 
1971 
1972 
1973 

1974 
1975 
1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 
1986 
1987 

'I'otal 

I 
0 
1 
3 

I8  
49 
43 

40 
45 
33 
22 
17  
I1  
15 

. 1 0  
9 

14 
10 
I O  
14 

4 

369 

1 
1 
1 

32 
80 
61 
43 

41 
45 
33 
22 
17 
1 1  
15 

10 
9 

14 
I O  
10 
14 
4 

477 

5.4 WASTE L(DCA1'ION 

At ORNL, SWSAs 4 and 5 contain MM TKU 
solid waste with retrievable waste in SWSA 5 North. 
Three techniques are used to store solid waste in a 
retrievable manner trenches (a techniqcle no longer 
used), a bunker (the current technique), and vaults 
These three techniques are used in SWSA 5 North, 
with the most predominant being the trench method 
The storage bunker technique was not iinplernented 
until 1979, hut i t  provides thc simplm: method for 
waqte rctrielral and is the current storaqe method. 
Because of their nature and content, the materials 
stored in the vaults at SWSA 5 are considered SC 
waste and repiesent the least used storage method. 

Twenty-seven trenches, eight vaults, and one 
storage bunker are located in SWSA 5 North. (Their 
locations are illustrated by Maps 1 and 2 in S e ~ i  5.) 
These storage modes along with container quantities 
are listed in Table 8. The  bunker is the current 
method of storage because trenches are no longer 
being used to store newly generated waste. 
Subsequently, the number of waste containers in 
trenches w.1111 remain constant, but thc number of 
containers (casks) in the bunker will increase as 
newly generated waste is S t Q r d .  The storage location 
given in 'Table 8 is also shown in the database 
(Appendix E) for each waste container. Appendix B 
prcsents a listing of each storage mode and location 
and its waste containers (Le., under Tiench 17 are 
all waste containers stored at that location). 

6.5 PKOJECTED STRATEGY 

'The ORNL RH T R U  Solid Waste Oatabase is 
intended to maintain a record of the ciirrerit 
inventory and newly generated RM 1 ' X U  waste 
stored at ORNL facilities. The database will serve as 
a dynamic structure to track RH TRLJ waste as it is 
gencrnted in the future. Data for newly generated 
waste will be entered into the database, and an 
Individual Waste Container Sheet will be created for 
that waste container. 

'I-'his database i s  intended to support ORNL's 
Engineering Division in its design efforts of WHPP. 
Also, the database will support WHPP's Technical 
Support Task, Solid Waste Characterization and 
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Table 8. Breakdown of containers by storage location 
_. .. . . . 

Storage locathi Retrievable waste containers Total waste containers 

SWSA 5 South 
T- 1 56 
T-128 
T-166 
T-168 
T-168 
T-196 
T-206 

Vaults 
T-214 

Subtotal 

SWSA 5 North 
T-1 
T-2 
T-3 
T-4 
r - 5  
T-6 
T- 7 

T-8 
T-9 
T-10 
T-11 
T-12 
T-13 
T-14 

T-15 
~ - 1 6  
T-17 
T-18 
T-19 
T-20 
T-2 1 

T-22 
T-23 
T-24 
T-25 
T-26 
T-27 
Vaults 
Bunker 

Subtotal 

Total 

2 

2 

38 
29 
19 
1 1  
10 
7 
9 

2 
15 

8 
17 
7 
2 
3 

9 
23 
16 
9 
8 
4 
2 

7 
6 
2 
7 
3 
1 
9 
81 

367 

369 

1 
4 
1 
8 

44 
1 

28 
21 
2 

110 

38 
29 
19 
1 1  
10 
7 
9 

2 
15 

8 
17 

7 
2 
3 

9 
23 
16 
9 
8 
4 
2 

7 
6 
2 
7 
3 
1 
9 

84 

367 

477 

Examination, which is to exhume one to five casks 
from the trenches and examine the contents. The  
examination will determine the condition of the 
waste and, in collaboration with this database, verify 
calculations and assumptions in this report. A third 
area where chis database will be useful is in 
WIIPP’s operational analysis of solid waste 
throughput and in output of drums that will be 
shipped to WIPP. Finally, the database should 
support the actual operation of WHPP. 

The Individual Waste Container Sheets, which 
were created in conjunction with the database, are 
not a part of this document. They will be maintained 
as a separate document to eventually serve WHPP 
operations. Each sheet contains the data listed in the 
database plus additional information concerning the 
actual container contents. These sheets will be 
maintained on all current retrievable and newly 
generated waste. It i s  hoped that the Individual 
Waste Container Sheets will support WHPP 
operations to determine the content and type of waste 
to expect before a cask is brought into the hot cell 
and to support any campaign strategy analysis. 
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APPENDIX A. WASTE GENEBATORS 

Since many facilities have been involved in the 
generation of R H  'TRU and SC TRU solid waste at 
ORNL, different waste containers and waste-packing 
techniques have evolved from the various generation 
facilii ies. Subsequently, the generation facility 
provides a clue to the type of waste and the 
packaging techniques used in preparing a container 

(see Sect. 4 for a description of each waste 
generator). Thus, this appendix categorizes the RH 
TRU inventory of waste according to the appropriate 
generator. 'The waste containers from each generator 
are identified by their attention number (ATTNO), 
their storage date, and their cwntainer type. 

Table A.1. Transuranium Processing Plant, Bldg. 7920" 
. . . . . 

A'YI'NO Date Generator Type 
I 

2 
3 
5 
9 

10 
12 
13 

26 
28- I 
28-2 
29 
38 
40 
48 

49 
52 
54 
S6 
58 
59 
51 

67 
69 
70 
79 
SO 
82 
85 

a7 
93 
95 
96 
99 

10/06/70 
10/11/7O 
11/06/70 
11/19/70 
11/20/70 
11/20/70 
12/02/'70 

01/11/71 
01/15/71 
0 1 /15/7 1 
01/18/71 
02/0l/7 1 

02/23/71 

02/23/71 
02/24/71 
02/26/71 
11/18/70 
11/18/70 
03/02/71 

02/02/7 1 

03/08/7 1 

03/11/71 
03/19/7 1 
03/22/71 
04/06/7 1 
O4/06/7 1 
04/08/7 1 
04/15/71 
04/ 19/7 1 
G5/04/7 1 
05/07/71 
05/07/7 I 
05/ 18/7 1 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7929 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

4 
4 
3 
3 
4 
3 
3 

5 
4 
4 
3 
3 
4 
4 

4 
4 
4 
8 
8 
4 
3 

4 
3 
4 
4 
4 
4 
3 
4 
8 
4 
3 
4 

__II .._.._.. Ii ._ . .. 

AT'TNC) Date Generator Type 
-........-I__ ---... . ....... . __ 

106 
107 

110 
114 
115 
119 
125 
126 
132 
133 
136 
138 
147 
152 
153 
155 

158 
159 
164 
170 
179 
180 
181 

194 
215 
230 
23 1 
241 
267 
272 

273 
274 
282 

05/19/71 
05/21/71 
06/08/7 1 
06/14/71 
06/16/7 1 
06/21/71 
O6/30/7 I 
06/30/? 1 
07/ 12/7 1 

07/13/7 1 
07/20/71 
07/22/71 
07/29/71 
08/09/7 1 
08/09/71 
08/13/71 

08/20/7 1 
08/20/7 I 
08/27/71 
09/10/71 
09/2 1 /7 1 
09/2 1 /7 1 
09/21/71 
09/29/71 
10/12/71 
10/20/71. 

10/26/71 
1 1/09/7 1 
11/15/71 
11/16/71 
11/18/71 
11/23/71 

10/20/? 1 

7920 4 
7920 4 

7920 4 
7920 4 
7920 3 
7920 4 
7920 4 
7920 4 
7920 4 

7920 4 
7920 5 
7920 4 
7920 4 
7920 4 
7920 3 
7920 4 
7920 3 
7920 4 
7920 4 
7920 4 
7920 3 
7920 4 
7920 4 

7920 5 
7920 5 
7920 3 
7920 4 
7920 4 
7920 3 
7920 4 
7'320 4 
7920 4 
7920 4 
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284 
285 
299 
323 
327 
338 
339 
387 
413 
414 
415 

426 
427 
430 
443 
444 
447 
453 

459 
461 
4-66 
467 
470 
527. 
525 
532 
542 
543 
548 
554 
560 
564 

565 
567 
57 1 
589 
590 
605 
610 

614 
62 1 
626 
641 
412 
644 
645 
644 
655 
656 
659 
669 

12/01 /7 1 
12/03/7 1 
12/17/71 
01/14/72 

0 1 /18/72 
02/02/72 
02/02/72 
02/28/72 
03/09/72 
03/09/72 
03/14/12 

04/05/72 
04/11/72 
04/14/72 
05/03/72 
05/11/72 
05/11/72 
05/19/72 

05/31/72 
06/05/72 
06/19/72 
06/19/72 
06/26/72 
07/05/72 
07/11/77, 

07/25/72 
08/16/72 
08/14/72 
08/28/72 
091 11/72 
09/19/72 
09/21/72 

09/26/72 
09/28/72 
10/02/72 
10/05/72 
10/05/72 
10/13/72 
10/25/'72 

11/09/72 
11/17/72 
11/29/72 
12/18/72 
12/18/72 
01/03/73 
01 /03/73 

01/15/73 
01/25/73 
01/25/73 

02/2 I/  73 
02/02/7 3 

7920 
7920 
7920 
'7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7320 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 

3 
5 
3 
4 
4 
3 
4 
4 
3 
4 
4 

3 
4 
5 
4 
3 
4 
4 

3 
4 
3 
4 
5 
4 
3 

3 
4 
3 
3 
4 
3 
3 

3 
4 
3 
3 
4 
4 
3 
5 
4 
3 
3 
3 
4 
4 

4 
4 
3 
5 
a 

A1"1'NO Date 

672 
675 
676 
485 
689 
690 
691 
695 
700 

701 
707 
710 
715 
716 
725 
726 

727 
755 
756 
770 
779 
78 1 
783 

784 
785 
786 
797 
802 
843 
844 
845 
844 
857 
871 
876 
882 
883 

884 
005 
008 
918-1 
919 
920 
92 1 

938 
939 
971 
972 
981 

1000 
1001 

02/28/73 
03/06/73 

03/06/73 
03/28/73 
04/10/73 
04/10/73 
04/ 1 Q/73 
04/26/73 
05/2 1 / 7 3  

05/21/73 
05/31/73 
06/06/73 
06/26/73 
07/03/73 
08/07/73 
08/07/73 

08/07/73 
09/26/73 
10/02/73 
10/23/73 
11/15/73 
12/05/73 
12/13/73 

12/13/73 
12/13/73 
12/19/73 
01/18/74 
02/13/74 
04/02/74 
04/02/74 
04/09/74 
04/11/74 
04/26/74 
04/15/74 
05/23/74 
06/14/74 
06/17/74 

06/18/74 
07/19/74 
08/09/74 
03/17/72 
08/23/74 
08/23/74 
09/ 10/'?4 
10/25/74 
10/25/74 

02/06/75 
02/24/75 
03/25/75 
03/2 1 /7 5 

02/06/75 

Generator 

7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7320 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

.. . . . . . 
'Type 

.~ 

5 
4 
3 
a 
3 
3 
5 
4 
3 
3 
4 
4 
3 
3 
3 
3 
4 
4 
3 
4 
3 
3 
4 

3 
3 
5 
3 
4 
4 
4 
4 
4 
5 
3 
4 
4 
4 

4 
3 
4 
4 
3 
3 
3 

3 
4 
3 
4 
4 
3 
3 
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Tabk A.1 

ATTNO Date Generator Type 

1027 
1028 
1030 
1046 
I047 
1091 
1092 
1093 
1117 
1118 
1133 
1188 
1189 
1190 

1209 
1237 
1248 
1262 
1263 
1264 
1271 

1277 
1278 
1290 
1291 
1313 
1314 
1315 
1331 
1332 
1337 
1342 
1344 
1353 
1354 
1357 
1358 
1369 
1370 
1371 
1374 
1383 

1384 
1386 
1507 
1508 
1509 
1515 
1516 

05/02/75 
05/02/7 5 
05/07/75 
06/17/75 
06/17/75 
09/03/75 
09/03/75 

09/04/75 
09/22/75 
09/22/75 
10/22/75 
12/18/75 
12/18/75 
12/18/75 

01/14/76 
03/10/76 
03/18/76 
04/07/76 
04/07/76 
04/07/76 
04/22/76 
05/12/76 
05/25/76 
08/06/76 
08/06/76 
10/05/76 
10/05/76 
10/05/76 
11/11/76 
11/11/76 
12/19/74 
12/20/76 
12/20/76 
01 /3 1 /77 
01/31/77 

03/10/77 
03/10/77 
04/25/77 
04/26/77 
04/28/77 
04/26/77 
06/30/77 

06/30/77 
07/21/77 
09/09/77 
09/01/77 
09/01/77 
10/11/77 
10/11/77 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

3 
4 
5 
3 
3 
3 
3 
4 
4 
3 
4 
3 
4 
3 

4 
3 
4 
3 
4 
3 
5 
3 
4 
3 
4 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
4 
3 
3 
4 
5 
3 
3 
3 
4 
3 
3 
3 
4 
3 

(continued) 

ATTNO Date Generator Type 

1535 
1536 
1545 
1561 
1568 
1578 
1581 

1593 
1600 
1428 
1661 
1667 
1683 
1684 

1690 
1700 
1714 
1726 
1746 
1833 
1834 
1652 
1856 
1863 
1844 
1878 
1905 
1937 
2012 
2022 
2023 
2024 
2062 
2070 
207 1 

2077 
2078 
2093 
2200 
2205 
2223 
2229 

2240 
2241 
2244 
2247 
2260 
2265 
2275 

11/30/77 
11/30/77 
12/27/77 
02/10/78 
03/01/78 
03/21/78 
03/23/78 

04/21/78 
05/02/78 
07/27/78 
08/21/78 
09/08/78 
10/04/78 
10/04/78 
07/27/78 
11/13/78 
12/06/78 
01 /30/79 
03/21/79 
06/27/79 
06/27/79 
08/30/79 
09/10/79 
09/26/79 
09/26/79 
10/05/79 
12/14/79 
02/14/80 
03/28/80 
08/01/80 
05/22/80 
05/22/80 
10/09/80 
12/04/80 
12/04/80 
02/02/81 
04/30/81 
03/23/81 
04/30/81 
06/09/61 
09/11/81 
05/24/83 

09/11/81 
10/15/81 
12/04/8 1 
03/16/82 

05/13/82 
07/01/82 

08/06/82 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

7020 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7020 
7920 

4 
3 
4 
4 
5 
4 
4 

3 
3 
3 
3 
3 
3 
3 
8 
3 
4 
4 
4 
4 
4 
4 
4 
3 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
5 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
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Table A.1 (continued) 

ATTNO 

2277 
2279 
2284 
2285 
2296 
2406 
2434 
2438 
2446 
2450 
2455 
2457 
2461 
2474 
2475 
2482 
2493 
2499 
2600 
2607 
2612 

2613 
2614 
2626 
2627 
2632 
2634 
2640 
2644 
2645 
2664 
2665 
2682 
2689 

Ilate 

08/19/82 
01 /04/83 
09/29/82 
09/29/82 
05/24/83 
02/25/83 

_...___ 

08/04/83 
10/17/83 
1 O /  17/83 
11/15/83 
12/15/83 
01/06/84 
02/07/84 
07/03/84 

07/03/84 
O?/ 17/84 
08/17/84 
10/31/84 
10/31/84 
01/10/85 
03/05/85 

03/05/85 
03/15/85 
06/27/85 
06/27/85 
08/12/85 
09/17/85 
11/04/85 

12/04/85 

04/08/86 
04/08/86 
06/10/86 
11/20/86 

o I /24/a6 

2694 01 /15 /87 

Generator 

7920 
7920 
7920 
7920 
7920 
7920 
'7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
'7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

-TY Pe 

5 
4 
4 
4 
4 
4 
4 

5 
4 
4 
4 
5 
4 
4 

4 
4 
4 
4 
4 
4 
4 

4 
5 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 

..._____..__ .....-. ___..._____._ 

Generator Type Date 

12/11/86 
08/06/86 
06/20/86 
06/04/87 
11/06/87 
11/06/87 
07/29/67 
01/15/'90 
01/26/70 
02/12/70 
03/27/70 
06/22/70 
06/24/70 
06/29/70 
07/10/70 
07/17/70 
09/04/70 
09/04/70 
09/11/70 
09/15/70 
09/24/70 

09/30/70 
10/04/70 
10/09/70 
10/09/70 

10/22/70 
10/28/70 

08/21/73 
08/24/73 
03/07/74 
10/10/75 
10/22/75 
10/24/75 
11/10/75 

10/11/70 

7920 4 
7920 4 
7920 5 
7920 4 
7920 4 
7920 4 
7920 4 

7920 4 
7920 4 
7920 4 
7920 4 
7920 4 
7920 4 
7920 4 
7920 4 
7920 3 
7920 3 
7920 3 
7920 4 
7920 4 
7920 4 

7920 3 
7920 3 
7920 4 
7920 3 
7920 3 
7920 3 
7920 4 

7920 3 
7920 4 
7920 4 
7920 4 
7920 4 
7920 4 
7920 3 

"From 1970 to 1987, the Transuranium Processing Plant generated 332 casks and 4 boxes. 
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Table A.2. Thorium-Uranium Recycle Facility, 
Bldg. 793P 

ATTNO Date Generator Type 

17 
319 
320 
32 1 
322 
364 

365 
634 
635 
636 
922 
1048 

1049 
1050 
1299 
1300 
1306 
1307 

1711 
1712 
1713 
235 1 
2352 
2353 

2605 
2686 
2687 
2824 
281 5 
2816 

12/11/70 
0 1 / 14/72 
01/14/72 
01/14/72 
01/14/72 
02/10/72 

02,' 1 0/72 
12/06/72 
12/06/72 
12/06/72 
09/20/74 
06/17/7 5 

06/ 1 7/7 5 
06/17/75 
08/20/76 
08/26/76 
09/16/76 
09/14/76 

12/14/78 
12/14/78 
12/14/78 
03/25/83 
03/25/83 
03/31/83 

10/27/84 

10/27/87 

03/10/86 
03/12/86 

10/27/n6 

03/io/n6 

7930 3 
7930 3 
7930 3 
7930 3 
7930 3 
7930 4 

7930 4 
7930 4 
7930 4 
7930 4 
7930 8 
7930 3 

7930 3 
7930 3 
7930 5 
7930 5 
7930 3 
7930 3 

7930 5 
7930 S 
7930 5 
7930 5 
7930 5 
7930 5 

7930 5 
7930 5 
7330 4 
7930 5 
7930 5 
7930 5 

Table A.3. Radiochemical Processing Phiit, 
Btdgs. 3019/3121" 

ATTNO Date Generator 'Type 

7 
205 
318 
612 
796 
968 

1004 
1009 
1086 
1109 
1131 
1276 

1321 
1400 
1478 
1506 
1981 
1988 

2300 
878-1 
878-2 
878-3 

- 
- 

11/09/70 
09/30/71 
02/13/72 
11/01/72 
02/14/74 
0 1 /30/7 5 

04/08/75 

08/07/75 
09/09/75 
10/02/75 
05/21/76 

09/22/76 
08/30/77 
04/25/77 
09/02/77 
09/25/80 
20/15/80 

04/28/75 

03/02/82 
0 1 /28/7 1 
01/28/7 1 
0 1 /28/ 7 1 
04/ 15/80 
04/15/80 

3019 
3019 
3019 
3019 
3019 
0121 

3121 
3019 
3019 
3121 
3019 
3019 

3019 
3121 
3019 
5121 
3121 
3121 

3121 
3019 
3019 
3019 
3019 
3019 

4 
4 
4 
4 
3 
3 

3 
3 
3 
3 
8 
3 

3 
4 
3 
4 
4 
4 

4 

8 

8 
8 

a 

a 

"From 1970 to 1982, the Radiochemical 
Processing Plant generated 18 casks and 6 
boxes. 

'From 1970 to 1987, the Thorium-Uranium 
Recycle Facility generated 29 casks and 1 box. 
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Table A.4. Chemical Technology Alpha 
Labclratory, Bldg. 350 

-Radiation-bvel Chemical 
Development Laboratory, Bldg. 4507" 

Al1'NO Date Generator Type ATTNO Date Generator Type 

814 
816 
817 
837 
841 
842 

847 
818 
858 
88 1 
897 

1186 

1308 
1987 
2103 
2134 

130-1 

130-2 
130-3 
859-1 
859-2 
859-3 

02/20/74 
02/28/74 
02/27/71 
03/20/74 
03/28/74 
03/28/74 

04/17/74 
04/17/74 
05/0 1 /74 
06/11/74 
06/2 1 /74 
12/09/75 

09/17/76 

04/04/81 
12/22/80 

04/22/7 1 

04/22/71 
04/22/7 1 
05/02/74 
05/02/74 
05/02/74 

12/14/79 

01 /10/80 

3508 
3508 
3508 
3508 
3 508 
3508 
3508 
3508 
3508 
3508 
3508 
3508 
3508 
3508 
3508 
3508 
3508 
3508 
3505 
3508 
3508 
3508 
3508 

8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

247 10/29/7 1 4507 8 
248 10/29/7 1 4507 8 

1002 03/25/75 4507 8 
1003 03/25/75 4507 8 
1025 04/28/75 4507 8 

1040 05/15/75 4507 8 
1044 06/06/75 4507 8 
1069 06/26/75 4507 8 
1130 03/23/75 4507 8 
1132 10/07/75 4507 8 

1186 12/09/75 4507 8 
1187 12/23/75 4507 8 
1213 01/27/76 4507 8 
1236 02/17/76 4507 8 
1281 06/18/76 4507 8 

"From 1971 to 1976, the High-Radiation- 
1,eveI Chemical Development Laboratory gcn- 
erated 15 waste packages. 

~ 

"From 1971 to 1981 the Chemical Technology 
Alpha Laboratory generated 22 boxes and 1 other 
waste package. 

Al-I'NO Date Generator Type 
___ 

33 01/22/71 3525 4 
78 01/02/71 3525 4 
81 04/06/71 3525 4 

607 1 O/ 16/72 3525 9 

412 03/09/72 3525 9 
711 06/11/73 3525 9 

805 02/15/74 3525 9 
962 0 1 /07/75 3525 9 
953 11/22/74 3525 3 

591 10/06/72 3525 14 

640 12/13/72 3525 14 

.......... ___ 
'Froin 1971 to 1975, the High-Radiation-Level 

Examination Laboratory generated four casks and 
seven other waste packages. 
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Table A.7. Isotope Production Area, 
Bldgs. 3093/30.W 

Table A.10. Fission Products Development 
Laboratory Annex, Bldg. 3505" 

ATTNO Date Generator Type 
-~ 

ATTNO Date Generator Type 

546 08/22/72 3033 8 
679 03/21/73 3033 8 
686 03/30/73 3033 8 

1942 02/21/80 3038 4 
2307 04/05/82 3038 3 
2350 03/02/83 3038 3 
2384 10/2 1/83 3038 4 
2521 04/02/84 3038 4 

'From 1972 to 1984, the Isotopes Produc- 
tion Area generated five casks and three boxes. 

Table A.8. Radioisotope Production Laboratory A, 
Bldg. 3028" 

ATTNO Date Generator Type 

122 06/25/71 3028 8 
568 10/02/72 3028 8 
569 10/02/72 3028 8 
570 10/02/72 3028 8 
737 08/31/73 3028 8 
738 O8/3 1/73 3028 8 
739 08/31/73 3028 8 

"From 1971 to 1973, the Radioisotope Production 
Laboratory generated seven boxes. 

Table A.9. Isotopes Separation Facility, 
Bldg. 9204-3 (Y-12 Plant)" 

ATTNO Date Generator Type 

302 12/29/71 9204 8 

305 12/29/71 9204 8 
799 02/05/74 9204 8 

1292 08/06/76 9204 9 
1323 09/01/76 9204 9 

303 12/29/71 9204 8 
304 12/29/71 9204 8 

____I.--._. ____ 
"From 1971 to 1976, the Isotopes Separa- 

tion Facility at the Y-12 Plant generated five 
boxes and two other waste packages. 

2528 06/22/84 3505 5 - 
"In 1984, the Fission Products Development 

Laboratory Annex generated one cask. 

Table A.11. Metab and Ceramics Laboratory, 
Bldg. 4508" 

ATTNO Date Generator Type 
-- 

660 02/05/73 4508 9 

1293 11/14/76 4508 3 

1283 06/23/76 4508 6 
1284 06/23/76 4508 6 

_I -- 
'From 1973 to 1976, the Metals and Ceramics 

Laboratory generated one cask and three other waste 
packages. 

Table A.12. Isotope Technology Building, 
Bldg. 304r 

- ~- 

ATTNO Date Generator Type 

124 06/29/71 3047 8 
127 O6/30/7 1 3047 8 
379 02/23/72 3047 8 

"In 1971 and 1972, the Isotope Technology 
Building generated three boxes. 
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Table 18.13. High- adiation-&vel. hanalytical 
Labratmy, BMg. 2026" 

ATTNO Ilate Generator Type 
~ ~ ---- 

684 03/21/13 2025 a 

"In 1973, the High-Wadiation-l..eve~ Analytical 
Laboratory generated one box. 

ATTNO Date Generator Type 

963 11/07/75 4501 9 

'in 1975, the High-,Ldvel Radiochemical Labora- 
tory generated one waste package. 

Table A.15. ~ ~ $ ~ ~ ~ ~ ~ x  Isofope Reactor, 
Bldg. 7908" 

_____....___I __ . . . . . . . .. 

Date Generator Type AT'FNO 

300 I2/ 17/7 1 7900 4 
909 08/09/74 7900 3 

"In 1971 aid 1974, the High-Flux Isotope 
Reactor generated two casks. 

Tabla A.16. Off-Site generator$ 

AFTNO Date Generator Type 

0- 1 10/01/69 P.RICO 14 

473 06/29/72 NBNL 8 
474 06/29/72 NBNL 8 

0-2 07/31/63 YAEC 14 

lll_ 

"Four waste containers from off-site 
generators are currently stored at ORNL. The 
Yankee A4tornic Energy Cominissiun and a 
generator in Buerto Ricu each have a waste 
container stored at OWNL. The New 
Brunswuick National Laboratory has two boxes 
at ORNL. 
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APPENDIX B. 

B-1 TRU STORAGE TRENCHES AT SWSA 5 
NORTH 

The 27 trenches at SWSA 5 North contain 274 
retrievable waste containers. This section of 
Appendix B lists these trenches along with the 
containers in each trench. The  attention number 
(ATTNO), burial date, waste generator, container 

type, and waste location are provided for each 
container. With regard to the location information, 
the feet from zero (FFO) column identifies how 
many feet a container i s  from the end of a trench, 
and the feet from top (FFT) column identifies how 
many feet a container i s  beneath the ground surface. 
Additional comments follow each trench listing. 

Table B.1.1. Trench 1" 

A'TT NO Date Generator Type Location FFO 
.__^ 

560 
430 
426 
61 2 
614 
427 
610 
443 
590 
446 

589 
447 
57 1 
567 
81 

565 
466 
605 
542 
646 
543 
532 
467 
644 
461 
459 
641 
645 
4 50 
642 

09/19/72 
04/14/72 
04/05/72 

11/09/72 

04/11/72 
10/25/72 
05/03/72 
10/05/72 
05/11/72 
10/05/72 
05/11/72 
10/02/72 
09/28/72 
04/06/7 1 

09/26/72 
Oh/ 19/72 
1 O/ 13/72 
08/16/72 
01/15/73 
08/ 16/72 
07/25/72 
Oh/ 19/72 
01/03/73 
06/05/72 
05/31 /72 

01/03/73 
05/19/72 
12/18/72 

1 1/01 /72 

12/18/72 

7920 
7120 
7920 
3019 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
7920 
3525 
7920 
7320 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7020 
7920 
7920 
7920 
7920 

51 

4 
5 
3 
4 
5 

4 
3 
4 
4 
4 

3 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 

3 
3 
4 
4 
3 

T 1  
T I  
T 1 
I '1  
T 1 

"I' 1 
T 1  
T1 
T 1  
T 1  

T I  
T 1  
'I' 1 
,r 1 
1' 1 

T 1 
*I' 1 
T 1 
T 1  
T 1  

T 1  
T 1  
T 1  
T 1  
T 1  

T 1  
T 1  
T 1  
T 1  
T 1 

5 
10 
15 
15 
15 

20 
20 
25 
25 
30 

30 
35 
35 
40 
45 

45 
50 
50 
55 
55 
60 
65 
70 
7Q 
72 

75 
75 
75 
80 
80 

FFI' 

8 
15 
15 
3 
3 

15 
3 
6 
3 
6 

3 
7 
3 
3 
6 

3 
12 
3 
8 
3 

8 
10 
12 
3 
6 

6 
3 
3 
6 
3 

.. __. ...._ 



ATTNO Date 

470 06/26/72 
52 5 07/11/72 
522 07/05/72 
626 11/29/72 
548 08/28/72 

554 09/11/72 

564 09/2 1/72 
62 1 11/17/12 

Generator 

792c 
7920 
7920 
7920 
7920 

7920 
7920 
7920 

Type Location 

5 ‘I’ 1 
3 T 1  
4 T 1  
3 T 1  
3 T 1  

3 T 1  
4 T 1  
3 ‘r 1 

FFO 

87 
95 
96 

100 
103 

105 
105 
110 

FFT 

10 
10 
10 
3 
8 

8 
3 
8 

“I’rench 1 contains 38 casks placed in two layers, one stacked on top of 
the other Casks that are dctgcr than 6 FFT are considered to be on the 
bottoni row. Also, according to the UCN-2822 forms, several containers 
appear to be in the $am4 location. These containers may have brrn placed 
beside each other. 



Table B.1.2. Trench 2" 

A'L'TNO Date Generator Type Location FFO FFT 
... ._. ... ...... _I..__ . 

715 
710 
707 
672 
676 
675 
685 

7' 
655 
656 

659 
669 
716 
695 
69 1 

689 
701 
690 
700 
634 
63 5 
636 
205 
305 
302 

303 
304 
318 
546 

06/26/73 
06/06/73 
05/31/73 
02/28/73 
03/06/73 

03/06/73 
03/28/73 

01/25/73 
01/25/73 

02/02/73 
02/21 /73 
07/03/73 
04/26/73 
04/10/73 

04/ l0/73 
05/21/73 
04/10/73 
O5/2 1/73 
12/06/72 
12/06/72 
12/06/12 
09/30/7 1 
11/29/71 
12/29/7 1 

12/29/71 
12/29/7 1 
01/13/72 

1 1 /09/70 

08/22/72 

7920 
7'920 
7920 
7920 
7920 

7920 
7920 
301 9 
7920 
7920 

7920 
7920 
7920 
7920 
7920 

7020 
7920 
7920 
7920 
7930 
7930 
7930 
3019 
9204 
9204 

9204 
9204 
3019 
3033 

3 T 2  
4 T 2  

5 "2  
3 '1' 2 

4 T 2  
4 T 2  
4 T 2  
4 T 2  
3 T 2  

5 T 2  
4 T 2  
3 T 2  
4 T 2 
5 3.2 

3 T 2  
3 '1'2 
3 T 2  
3 T 2  
4 T 2  

4 T 2  
4 T 2  
4 T 2  
8 T 2  
8 T 2  

8 T L  
8 T 2  
4 T 2  
8 TZ 

4 cr 2 

5 
10 
1 5  
20 
20 

25 
35 
40 
40 
45 

45 
50 
55 
60 
70 

75 
75 
80 
80 
85 

90 
95 

4 
10 
10 
10 
10 

10 
IO 
10 
10 
10 

10 
6 
4 
6 

10 

10 
10 
10 
10 
3 

3 
3 

'Trench 2 contains 24 casks and 5 boxes placed in two layers, one 
stacked on top of the other. Backup location data for two casks and five 
boxes in the trench does not exist. Casks that are deeper than 6 FFT are 
considered to be on the bottom row. Also, according to the UCN-2822 
forms, several containers appear to be in ehe same location. 'These 
containers may have been placed beside each other. 



51 

Table B.1.9. Trench 3" 

ATTNO Date Generator Type Loration 

- 

779 
770 
756 
781 
784 
725 
727 
783 

786 
726 
785 
797 
755 

802 
796 

843 
- 

08/21/73 
08/24/73 
11/15/73 
10/23/73 
10/02/73 
12/05/73 
12/13/73 
08/07/73 
08/07/73 
12/13/73 

12/19/73 
08/07/73 
12/13/73 
01/18/74 
09/26/73 

02/13/74 
02/14/34 
03/07/74 
04/02/74 

7920 3 
7920 4 
7920 3 
7920 4 
7920 4 
7920 3 
7920 4 
7920 3 
7920 4 
7920 4 

7920 5 
7920 3 
7920 4 
7920 4 
7920 4 
7920 4 
3019 3 
7920 4 
7920 4 

T 3  
1 3  
'I' 3 
T 3  
T 3  
'I' 3 
T 3  
T 3  
T 3  
'r 3 

T 3  
T 3 
'I' 3 
'I' 3 
T 3  

'1 3 
'I' 3 
T 3  
T 3  

..... 
FFO 

- 

- 

17 
18 
20 

25 
25 
30 
30 
30 

30 
35 
40 
45 
50 
50 
55 

65 

FFT 
- 
- 
- 

6 
5 
5 
6 
6 
7 
7 
6 

6 
7 
6 
6 
7 

6 
6 

4 
- 

"'Trench 3 contains 19 casks. Location information from the UCN-2822 
forms indicates that several casks are placed in the same location of the 
trench. Backup data for three casks in Trench 3 do not exist. 

Table W.i.4. Trench 4" 

ATTNQ Date Generator Type Location FFO FFT 

909 
908 
92 1 
884 
876 
922 
857 
846 
845 
919 
939 

08/09/74 
08/09/74 
09/10/74 
06/18/74 
05/23/74 
09/20/74 
04/26/74 
04/11/71 
04/09/74 
08/23/74 
10/25/74 

7900 
7920 
7920 
7920 
7920 
7930 
7920 
7920 
7920 
7920 
7920 

3 
4 
3 
4 
4 
8 
5 
4 
4 
3 
4 

T 4  5 4 
'T 4 10 4 
T 4 15 4 
1' 4 20 4 
T 4  25 5 
T 4  - 
'r 4 35 5 
T 4  40 4 
1' 4 45 4 
'I' 4 50 4 
-I' 4 50 4 

- 

"Trench 4 contains ten casks and one box. Location information from 
the UCN-2822 forms indicates that several casks are placed in the 5ame 
location of the trench. Backup data for the location of ATTNO 922 in this 
trench do not exist. 
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Table B.1.5. Trench 5" 

ATTNQ 

905 
920 
883 
87 1 
938 
953 
968 

1337 
97 1 

1001 

Date 

07/19/74 
08/23/74 
06/17/74 
04/15/74 
10/25/74 
11/22/74 
01 /30/75 
12/19/74 
02/06/75 
0312 1/75 

Generator Location FFQ FFT 

7920 
1920 
7920 
7920 
7920 
3525 
3121 
7920 
7920 
7920 

3 
3 
4 
3 
3 
3 
3 
3 
3 
3 

T 5  
T 5  
T 5  
T 5  
T 5  
T 5  
T 5  
TT 
T 5  
T 5  

5 4 
10 4 
15 4 
20 4 
25 4 

40 3 
45 4 
45 3 
50 4 

- - 

'Trench 5 contains ten casks. Location information from the UCN-2822 
forms indicates that several casks are placed in the same location of the 
trench. Backup data for the location of AT'ITNO 953 do not exist. 

Table B.1.6. Trench 6" 

A'lTNO Date Generator Type Location FFO FFT 

972 
1028 
1086 
981 

1000 
1046 
1009 

02/06/75 
05/02/75 
08/01/7 5 
02/24/75 
03/25/75 
06/17/75 
04/28/75 

7920 
7920 
3019 
7920 
7920 
7920 
3019 

T 6  5 3 
T 6  5 4 
1 ' 6  10 4 
T 6  12 3 
T 6  20 4 
T 6  25 4 
T 6  30 4 

'Trench 6 contains seven casks. Location information fiom the 
UCN-2822 forms indicates that several casks are placed in the same loca- 
tion of the trench. 

Table B.1.7. Trench 7" 

,4TTNO Date Generator Type Location FFO FIT 
..... ._ ._........__.__I__ .- 

1091 09/03/75 7920 3 T 7  5 4 
1 1 / 10/75 7920 3 T 7  - 

1049 06/17/75 7930 3 T 7  15 4 
1050 06/27/75 7930 3 T 7  15 4 
1048 06/17/75 7930 3 T 7  18 4 
1047 06/17/75 7920 3 T - 7  25 4 
1030 05/07/75 7920 5 T 7  40 4 
1027 05/02/75 7920 3 T 7  45 1 
1004 04/08/75 3121 3 T 7  50 4 

- - 

-i._._...____ l_ll._.___._. I__ 

'Trench 7 contains nine casks. Data from the UCN-2822 forms indicate 
that several casks are placed in the same Location of the trench. Location 
data for one cask do not exist. 
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Table B.1.8. Trench 8" 

A'I'TNO Date Generator Type Location FFO FFT 

1092 09/03/75 7920 3 T 8  - - 

1118 09/22/75 7920 3 T 8  35 4 

"Trench 8 contains two casks. 'The location data for one cask do not 
exist. 

'Table B.1.9. Trench Q 

ATTNO Date Generator Type Location FFO FFT 

1093 
1109 
1117 
1133 
1189 

1188 
1190 
1237 
1209 
1248 

1263 
1262 
- 

09/04/75 
09/09/75 
09/22/75 
10/22/75 
12/18/75 

12/18/75 
12/18/75 
03/10/76 
01/14/76 
03/18/76 

04/07/76 
04/07/76 
10/10/75 
10/22/75 
10/24/75 

7920 
3121 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 

4 
3 
4 
4 
4 

3 
3 
3 
4 
4 

4 
3 
4 
4 
4 

'I' 9 5 4 
T 9  - 
T 9  15 4 
T 9  18 4 

9 25 4 

T 9  30 4 
T 9  30 4 
'r 9 30 4 
'I' 9 40 4 
T 9  45 4 

'I' 9 48 4 
T 9  50 4 
T 9  - 

T 9  - - 

T 9  - - 

"Trench 9 contains 15 casks. Location information from the UCN-2822 
form indicates that several casks are placed in the same location of the 
trench. Backup location data for three casks in Trench 9 do not exist. 

Table Fa.l.10. Trench IF 

ATTNO Date Generator 'Type Location FFO FFT 
...... ~ .......... 

~ 

1264 
1277 
1299 
1315 
1290 
1276 
1273 
1271 

04/07/76 
05/12/76 
08/20/76 
10/05/76 
08/06/76 
05/21/76 
05/25/76 
04/22/76 

7920 
7920 
7930 

7920 
3019 
'7020 
7920 

7920 

3 T 10 0 4 
3 T 10 15 4 
5 'r io  15 4 
4 T 10 15 4 
3 T 10 35 4 
3 T 10 40 4 
4 T 10 40 5 
5 T 10 45 11 

Location information from the 
IJCN-2822 forms indicatm that several casks are placed in the same loca- 
tion of the trench. 

. ~ ........... _~ ~ 

"Trench 10 contains eight casks. 
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Table B.l.ll. Trench 11" 

ATTNO Date Generator Type Location FFO FFT 

56 
58 

878-1 
878-2 
878-3 
130- 1 
130-2 
130-3 

93 
122 
124 
127 
679 
684 

1130 
1131 
1132 

11/18/70 
11/18/70 

OI/28/7 1 
0 1  /28/7 1 
01/28/71 
04/22/71 
04/22/71 
04/22/7 1 

05/04/7 I 
06/25/7 1 
06/29/71 
06/30/7 1 
03/21/73 
03/27/73 

09/29/75 
10/02/75 
10/07/75 

7920 
7920 

3019 
3019 
3019 
3508 
3508 
3508 

7920 

3047 
3047 
3033 
2026 

4507 
3019 
4507 

3028 

9 T 11 - 
9 T 11 

8 T 1 1  - 
8 T 11 I - 
8 T 11 - I 

8 T 1 1  - I 

8 T PI - 
8 T 31 

8 T 8 1  - 
8 T 1 1  - - 
8 T I 1  - - 

8 T 11 I 

8 T 2 1  - I 

8 T 11 - - 
8 T 1 1  - - 

8 T 11 - I 

8 T 11 - - 

- - 

"Backup data for the location of the 17 boxes in Trench 11 do not exist. 

Table B.1.12. Trench 12" 

ATTNO Date 
-.....____I___ 

1291 08/06/76 

1321 09/22/76 
1307 09/16/76 
1306 09/16/76 
1314 10/05/76 
1313 10/0 5/76 

1300 08/26/76 

Generator 

7920 
7030 
3019 
7930 
7930 
7920 
7320 

-.___..._ 
Location FFO 

T 12 lo 
T 12 15 
?' 12 20 
T 12 28 
T 12 35 
T 12 40 
T 12 45 

FFT 

4 
4 
4 
3 
3 
4 
4 

__ 

"Seven casks are buried in Trench 12. 

Table B.1.13. Trench 13" 

AT'TNO Date Generator Type Location FFO FFT 

1283 06/23/76 4508 6 T 13 - - 
1281 06/23/76 4508 6 T 13 - - 

"Trench 13 is very small and contains only two 55-gal CS drums, both 
considered pyrophoric. Backup data for the location of the containers in 
Trench 13 do not exist. 
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Table Rl.94. 'I'rerach 14' 

ATTNO Date Generator Type Location FFO FP'I' 
. .......... ___ ............. __ 

1323 09/01/76 9204 9 -1' 14 5 6 
1292 08/06/76 9204 9 T 14 15 4 
816 02/28/74 3508 8 T 14 35 5 

"l.rench 14 contains one 4 X 4 X 12-ft box; one 5 X 11 X 16-ft box; 
and one Air Force box, in that order. 

Table B.1.15. Trench 15" 

ATTNO 

1331 
1332 
1293 
1344 
1342 
1370 
1369 
1351 
1353 

....... ...... 
Date 

11/11/76 
11/11/76 
1 1 / 14/76 
12/20/'?6 
12/20/76 
04/26/77 
04/25/77 
01/31/77 
01 /3 1 /77 

Generator 

7920 
7920 
4508 
7920 
7920 
7920 
7920 
7920 
7920 

............ - 
Type 1,ocatioai 

4 T 15 
3 T 15 
3 T 15 
3 T 15 
3 T 15 
4 T 15 
3 T 15 
3 ?' 15 
3 T 15 

. 
FIFO FF'I' 

5 4 
8 4 

12 4 
15 5 
20 5 
25 4 
30 4 
40 4 
45 4 

"Trench 15 contains nine casks. 

Table B.l.16. Trench 16' 
~ 

ATTNO Date Generator 'Type LocatLon FPO FF'T 

248 
686 
814 
817 
837 
84 1 
842 
848 

858 
859-2 
859-3 
881 

1002 
1003 
1025 
1040 
1044 
1069 
1186 
1186 

1213 
1236 
1308 __ 

10/29/71 
03/30/73 
02/20/74 
02/27/74 
03/20/71 
03/28/74 
03/28/71 
04/17/74 

05/01/71 
05/02/74 
05/02/74 
06/11/74 

03/25/75 
03/25/75 
04/28/75 
05/15/75 

06/06/75 
06/26/75 
12/09/75 
12/09/75 
01/27/76 
02/ 17/76 
09/17/76 

4507 
3033 
3508 
3508 

3508 
3503 
3508 
3500 
3508 

3508 
3508 
4507 
4507 
4507 
4507 
4507 
4507 
3503 
4507 

4507 
4507 
3508 

3508 

-_ - 

8 'I' 16 

8 T 16 
8 T 16 
8 T 16 
8 'I' 16 
8 T 16 
8 T 16 - 
8 T 16 
8 T 16 
8 T 16 - 
8 T 16 - 

8 T 16 
8 T 16 
8 T 16 - 
8 T 16 
8 T 16 
8 T 16 
8 T 16 
8 T 16 
8 -1 16 
8 T 16 
9 I' 16 

- - 
8 'r 16 - - 

- - 
- 

- I 

- I 

I - 

- - 
- 

- 
- 

- 
- 
- 

- - 

- - 
- 
- 

- - 

- - 

- - 

"Backup data for the location of the 23 boxes in Trench 16 do not exist. 
ATTNO 1308 is assigned to four separate boxes. 



Table B.1.17. Trench 17" 
- 

ATTNQ Date Generator Type Location FFO FFT 

247 10/29/71 4507 8 T 17 - I 

379 02/23/72 3047 8 T 17 - - 
473 06/29/72 NBNL 8 T 17 - - 
474 06/29/72 NBNL 8 T 17 - 

569 10/02/72 3028 8 T 17 - 
570 10/02/72 3028 8 T 17 I - 

568 10/02/72 3028 8 T 17 - - 

737 08/31/73 3028 8 -r 17 - - 
738 08/3 1 /73 3028 8 T 17 - I 

739 08/31/73 3028 8 T 17 - - 
799 02/05/74 9204 8 ?' 17 - - 
847 04/17/74 3508 8 T 17 - - 
859-1 05/02/74 3508 8 T 17 - - 
897 06/21/74 3508 8 T 17 - - 

1187 12/23/75 4507 8 T 17 1 - 
1281 06/18/76 4507 8 T 17 - - 

OBackup location data for the 16 boxes in Trench 17 do not exist. 

Table B.1.18. Trench 18" 

ATTNO Date Generator 

1386 
1376 
2478 
1371 
1384 
1358 
1400 

1357 
1508 

07/21/77 
04/26/77 
04/25/77 
04/28/77 
06/30/77 
03/10/77 
08/30/77 
09/01/77 
03/10/77 

7920 
7920 
3019 
7920 
7920 
7920 
3121 
7920 
7920 

TYPe 

4 
3 
3 
5 
3 
3 
4 
3 
4 

Location 

T 18 
T 18 
T 18 
T 18 
T 18 
T 18 
T 18 
T 18 
T 18 

-I_-.. 
FFO FFT 

15 5 
20 4 
25 4 
30 5 
35 3 
40 5 
45 5 
45 3 
45 5 

'Trench 18 contains nine casks. Location information from the 
UCN-2822 forms indicates that several casks are placed in the same loca- 
tion of the trench. 

Table B.1.19. Trench 19" 

ATTNO 

1383 
1509 
I506 
1337 
1515 
1516 
1535 
153G 

Date 

06/30/77 
09/01/77 
09/02/77 
09/09/77 
10/11/77 
10/11/77 
11/30/77 
11/30/77 

Generator 

7920 
7920 
3121 
7920 
7920 
7920 
7920 
7920 

Location 

T 19 
T 19 
T 19 
T 19 
T 19 
T 19 
T 19 
T 19 

~ 

FFO 

5 
10 

25 

35 
40 
45 

FFT 

3 
3 

4 

4 
5 
5 

_I 

- 

- 

'Trench 19 contains eight casks. Backup location data for two casks in 
Trench 19 do not exist. 
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Tabla B.1.20. Trench 28“ 

ATTNO Date Generator Type Location FFO FFT 
______I__ .......... ..........I__ .. 

~~ ~.. ~~ ~~~~~ 

1545 12/27/77 7920 4 T 20 10 3 
1568 03/01/78 7920 5 T 20 25 3 
1561 02/10/78 7920 4 T 20 45 5 
1578 03/21/78 7920 4 T 20 50 3 _ ........ ____ . ___l.__l_ ... ............I__ 

“Trench 20 contains four casks. 

Table B.121. Trench 26“ 

ATTNO Date Generator Type Location FFO FFT 
-......I__ ...... _______ x__ .... . -I 

~ ~~ 

1581 03/23/78 7920 4 T 21 45 4 
1690 07/27/18 7920 8 T 21 - - 

l........l_l......_~.---.~.........-____.I__ ... __ 
“One cask and one box are in Trench 21. Backup information for the 

location of ATTNO 1690 does not exist. 

Table B.1.22. Trench 22” 

ArTNO Date Generator Type Location FFO FFT 
________I_ ........ I .. 

1600 05/02/78 7920 3 T 22 5 5 
1683 10/04/78 7920 3 T 22 15 4 
1628 07/27/78 7920 3 T 22 20 4 
1684 10/04/78 7920 3 T 22 20 4 
1661 08/21/78 7920 3 vr 22 25 4 
1667 09/08/78 7920 3 T 22 35 3 
1593 04/2 1 /78 7920 3 T 22 50 5 

......... .- .-..I____. 
Trench 22 contains seven casks. Location information from the 

TJCN-2822 fornis indicates that several casks are placed in the same loca- 
tion of the trench. 

............ II __.......I_ 

ATTNO Date Generator Type Location FFO FF’I’ 
- ._ .. ........ .- 

1726 01/30/79 7920 4 T 23 10 5 
1712 12/14/78 7930 5 T 23 20 5 
1713 12/14/78 7930 5 T 23 25 5 
1711 12/14/78 7930 5 T 23 30 5 
1700 11/13/78 7920 3 T 23 45 5 
1714 12/06/78 7920 4 ‘r 23 45 5 

‘Trench 23 contains six casks, Location information from the 
UCN-2822 forms indicates that several casks are placed in the same loca- 
tion of the trench. 
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Table B.1.24. Trench 24“ 

ATTNO Date Generator ‘Type Location FFO E’FT 

1987 12/14/79 3508 8 T 24 - 

-I-_.._ -. .... .- - 

..........I__ ......... I____.__ 

- 0 I/ZO/8O 3508 8 T 24 - 
..... ......... l___..~.__l 

“Backup data for the location for these two boxes do not exist. 

Table 8.1.25. Trench 25” 

ATTNO Date Generator Type Location FFO FFT 
-. ......_-__I ...... 

.. .......... ___ ............ 

1864 09/26/79 7920 5 T 2.5 5 5 
1863 09/2 6/7 9 7920 3 ‘T 25 10 5 
1856 09/10/79 7920 4 T 25 20 4 
1852 08/30/79 7920 4 T 25 25 4 
1834 06/27/79 7920 4 T 25 35 5 
1833 06/27/79 7920 4 T 25 40 5 
1346 03/21/79 7920 4 T 25 45 6 

.............. ___ . ..._I__ I_ .............. 

“Trench 25 contains seven casks. 

Table B.1.26. Trench 26’ 

A’rrhio Date Generator ‘Type Location FFO FFT 
__. .......... l__l ............ II__ 

- T 26 04/15/80 3019 e - I 

- 01/15/80 3019 8 T 26 - - 
2134 12/22/80 3508 8 T 26 - - 

.... ...........I__... ___ .- 

“Backup data for the location of the three boxes in Trench 26 do nut exist,. 

Table B.1.27. Trench 27” 

ATTNO Date Generator Type Location FFO FFT 
..... ......... 

2103 04/04/81 3 50 8 ‘T 27 5 4 

“Trench 27 contains one box. 
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B.2 RIP TRU STORAGE BUNME 
AT SWSA 5 NORTH 

Currently, the RH 'I'RU Storage Bunker 
contains 84 concrete casks with 2 additional high- 
radioactivity waste containers stored in cell C .  Cells 
A, A, and C have been sealed with a cinder-block 
wall, while cell D remains open for storage. This 
section of Appendix I3 lists the containers in each of 
the cells according to its ATTNO, storage date, and 
generator. Additional information such as container 

type and location in the bunker are provided (see 
Sect. 5.2 for a description of the bunker). 

The  following cask and box in cell C of the 
storage bunker are not categorized as TKU waste 
but art: stored in the bunker because of high 
radioactivity. 

ATTNO Date Generator Type Location Cell Rank File 
__...___~___ ..... ~ -..... 

- 12/18/84 KAPL 8 7855 C - - 
- 09/23/86 3525 4 7855 c - - 

Table B.2.1. WM TWU Storage Bunker ( Idg. 7855) at SWSA 5 North 
___.. ...... ...... _____ 
AT1'NO Date Generator Location Cell Rank File 

1937 
2012 
1942 
1905 
2024 
1878 
2023 
1981 
2022 
2062 
1988 
207 1 
2070 
207 7 
2093 
2200 
2078 
2205 

2223 
2240 
2241 
2247 
2300 
2244 
2307 
2265 
2260 

2285 
2277 
2275 
2284 
2406 
2279 
2350 
2351 
2352 

02/14/80 
03/28/80 
02/21/80 
12/14/79 
05/22/80 
10/05/79 
05/22/80 
09/25/80 
08/01/80 
10/09/80 
10/15/80 
12/04/80 
12/04/80 
02/02/8 1 
03/23/81 
04/30/8 1 
04/30/81 
06/09/81 

09/11/81 
09/11/81 
10/15/81 
03/16/82 
03/02/82 
12/04/8 1 
04/05/82 
05/13/82 
07/01/82 

09/29/82 
08/19/82 
08/06/82 
09/29/82 
02/25/83 
0 1 /04/83 
03/02/83 
03/25/83 
03/25/83 

7920 
7920 
3038 
7920 
7920 
7920 
7920 
3121 
7920 

7920 
3121 
7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
3920 
3019 
7920 
3038 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
3038 
7930 
7930 

4 
4 
4 
4 
4 
5 
4 
4 
4 

4 
4 
a 
4 
4 
4 
4 
5 
1 

4 
4 
4 
4 
1 
4 
3 
4 
4 

4 
5 
4 
4 
a 
4 
3 
5 
5 

7855 
7855 
7855 

7855 
7855 
7855 
7855 
7855 

7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 

7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 

7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 

7855 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
I3 
I3 
B 
B 
8 
B 

1 
1 
1 
2 
2 
2 
3 
3 
3 
4 
4 
4 
5 
5 
5 
6 
6 
6 
7 
7 
7 
8 
8 
8 
9 
9 
9 

1 
1 
1 
2 
2 
2 
3 
3 
3 

A 
B 
c 
A 
B 
C 
A 
B 
c 
A 
a3 
C 
A 
IR 
C 
A 
B 
C 

A 
B 
C 
A 
R 
C 
A 
B 
c 

A 
B 
c 
A 
B 
C 
A 
R 
C 
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Table 8.2.1 (continued) 

ATTNO Date Generator Type Location Cell Rank Pile 

2229 
2296 
2353 
2434 
2438 
844 

2446 
2384 
2450 
246 1 
2457 
2455 
2521 
2528 
2475 
2474 
2482 
2493 

2600 
2499 
2607 
2612 
2632 
2634 
2613 
2644 
2640 
2614 
2645 
2815 
2626 
2627 
2665 
2814 

2686 
2682 
2664 
2687 
2685 
2698 
2816 

2699 
2689 
2694 
2869 
2866 
2697 
2870 

05/24/83 
05/24/83 
03/31/83 
08/04/83 
10/17/83 
04/02/74 
10/17/83 
10/2 t /83 
11/15/83 
02/07/84 
01/06/84 
12/15/83 
04/02/84 
06/22/84 
07/03/84 
07/03/84 
07/17/84 
08/ 17/84 

10/3 1/84 
l0/3 1/84 
01 / 1 0/85 

08/12/85 
09/17/85 
03/05/85 

12/04/85 
11/04/85 
03/15/85 
01/24/86 
03/10/86 
06/27/85 
06/27/85 
04/08/86 
03/1 O/86 

10/27/86 
06/10/86 
04/08/86 
10/27/86 
10/27/86 
08/06/86 
03/12/8 6 

06/20/86 
1 1 /20/86 
01/15/87 
11/06/87 
06/04/87 
12/11 /86 
11/06/87 

03/05/85 

7920 
7920 
7930 
7920 
7920 
7920 
7920 
3038 
7920 
7920 
7920 
7920 
3038 
3505 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

7920 
7920 
7920 
7920 
7930 
7920 
7920 
7920 
7930 

7930 
7920 
7920 
7930 
7930 
7920 
7930 

7920 
7920 
7920 
7920 
7920 
7920 
7920 

4 
4 
5 
I 
5 
4 
4 
4 
4 

4 
5 
4 
4 
5 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 

4 
4 
5 
4 
5 
4 
4 
4 
5 

5 
4 
4 
4 
5 
4 
5 

5 
4 
4 
4 
4 
4 
4 

7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 
7855 

7855 
7855 
7855 
7855 
7855 
7855 
78.55 

7855 
7855 
7855 
7855 
7855 
7855 
785.5 
7855 
7855 

7855 
78.55 
7855 
7855 
7855 
7855 
7855 

7855 
7855 
7855 
7855 
7855 
7855 
7855 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

c 
c 
c 
c 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
c 
C 
C 
C 
c 
C 
C 
C 

u 
D 
I) 
D 
D 
D 
D 

4 
4 
4 
5 
5 
5 
6 
6 
6 
7 
7 
7 
8 
8 
8 
9 
9 
9 

1 
1 
1 
2 
3 
3 
3 

4 
4 
4 
5 
5 
5 
6 
7 
7 

8 
8 
8 
9 
9 
9 
- 

1 
1 
1 
2 
2 
2 
3 

A 
B 
C 
A 
B 
C 
A 
B 
c 
A 
B 
C 
A 
B 
C 
A 
B 
c 

A 
B 
C 
C 
A 
B 
c 
A 
B 
c 
A 
B 
C 
C 
A 
c 
A 
B 
c 
A 
B 
c 
- 

A 

C 
A 
n 
C 
A 

n 

I_ 

"The RH TRU Storage Bunker (Bldg. 7855) contains 84 casks of R H  TRU 
solid waste. 
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B.3 STORAGE VAULTS 

Eight storage vaults arc located in SWSA 5 
North, and only two are located in SWSA 5 South. 
This section of Appendix B lists the containers in 
each vault. 'The containers are identified by their 
attention number (ATTNO), storage date, generator, 
and container type. 

Table B 3.1. Storage vaoB%' 

xr TNO Date Generator fypc Location 
- __ _ _ _ ~  --__ __ 

0-2 
0- 1 
660 
71 1 
640 
412 
53 1 
607 
963 
962 
805 

07/31/63 
10/01/69 
02/05/73 
06/11/73 
12/13/72 
03/09/72 
10/06/72 
10/16/72 
11/07/75 
01/07/75 
02/15/74 

YAEC la ssw 118 
P.RICO 14 SSW 119 
4508 9 w1 
3525 9 w 2  
3525 14 W 3 
3525 9 w3 
3525 14 W 4 
3525 9 w 4  
4501 9 W 6  
3525 9 w 7  
3525 9 w s  

"Stainless steel storage vaults (SSW) 118 and 119 are 
located in SWSA 5 South; the other vaults arc located in 
SWSA 5 North. Because of the nature and the high fissilc 
content of these vaults, the vaults are considered SC waste. 

W.41 TBU STORAGE TRENCHES AT SWSA 5 
SOUTBI 

A total of 108 casks are in the identified RH 
I'KU trenches at SWSA 5 South. This section of 
Appendix W lists these trenches along with the 
number of containers in each trench. The containers 
in these trenches are considered buried 
(nonretrievable). 

Trench Containers 
_.._____..____......~I_ 

126 1 
128 4 
166 1 
168 8 
188 44 
196 1 
206 28 
214 21 

_._I .... -_____.I_ 

"The identified RII TRU trenches 
in SWSA 5 §outh contain a total of 
108 casks. 
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This appendix illustrates the ~i i lculat i~ns that 
have been made with regard to ~~n ta ine i -  and waste- 
package volumes. The mlculati~ns for each container 

C, I. 1.1.1 .l.$-in.-thick-wal 

Internal dimensions: 

and waste package are presented individually. D = 45 in. 
Because a large ;imount of void volume i s  inherent to 
she packaging t~braiques discussed in t h i s  reports 

H = 73 in. 

vi == K x M x (D/2)2  
= 116,100 in.3 void volume calculations are idso provided. 

11 = diameter 

M = height 

I, = length 

= density 

I f c  = coxmpaction height 

M mass Internal dimensions: 
Pi 
thickness 
external volume 
internal volume 
volume of side panel 

containcr volume 
%Vitb?l 

V O l l l t n C  of top panel 

1% = 89.75 in. External dimensions: 

N = 48 in. 
L = 48 in. 
W = 72 in. 
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v,= ~ ~ X W w X f - i  
-= 165,900 h3 
= 96 ft3. 

Internal dinacnsions: 

H = 46.75 in. 
L = 46.75 in. 
W = 70.75 in. 

V I =  L X W X M  
= 154,600 in.3 
= 89.5 ft3. 

Volume of wcod: 

v, = v, - v, 
= 11,300 in.3 
-- 6.54 ft3. 

Many different sizes of USAP boxes have been 
used for RH T K U  solid waste disposal. The 
majority of the UCN-2822 forms specify the 
approximate size. It is assumed that these metal 
boxes are 0.125 in. thick. Using this information, the 
volurne of metal for each box was computed 
individually. (‘l’ha Individual Waste Container 
Sheets providt. specific dimensional information.) 

C.P.1.4 Stainless Steel Tube 

These tubes are &in. in diam with an 
undetermined length; subsequently, volunie 
calculations were not made for these containers. ‘l-hc 
Individual Waste Container Sheets provide more 
detailed dimensional information when available. 

C.l.l.5 Fifty-five-Gallan Drum 

Dimensions: 

D = 24 in. 
11 = 34 in. 
T = 0.125 in. 
VI - 55 gal = 7.36 ft3. 

Volume of metal: 

V ~ o p  ‘K X T X (D/2)’ 
= 56.5 in.3 
= 0.0327 ft3 

VSIDE = a x D x H x T 
= 320 in.3 
= 0.185 ft3 

vc = (2 x VTOP) 4- VSID,  
- (2 X 0.0327) + 0.185 
- 0.25 ft3. 

C 1 2  Waste Packages 

c.1.2*1 One-GalAann Paint Can 

Dimensions: 

D = 6.5 in. 
11 = 7.375 in. 
VI - 1 gal = 0.13 ft3. 

Assume compaction: 

Hc = 1 in 

Volume of metal: 

Vc = T X Hc X (D/2)’ 
= 33.2 in.3 
= 0.0192 ft3. 

C.l.2.2 Bolyetltaylewe Bucket 

Dimensions. 

D = 10.5 in. 
11 = 10 in. 
V, = 3.4 gal = 0.45 ft3. 

Volume of polyethylene: 

DE = 0.953 g/cm3. 

vc = M/DE 

M = 128 g. 

== 763 cm3 
= 4-6.6 i n 3  
= 0.027 ft3. 

c.1.23 Polyethyleae Bag 

Dimensions: 

P )  = 23 in. 
H = 36 in. 
VI = 59.2 gal = 7.92 ft3 
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C.1.2.4 Bain-Marie Container 

Dirnensions: 

D = 8 in. 
H = 7 in. 
VI - 2 gal = 0.27 ft3. 

Volume of plastic in container: 

M = 485 g. 
DE = 0.953 g/cm3. 

v, ‘I M P E  
= 509 cm3 
= 31 in.3 
= 0.018 ft3. 

C.1.2.5 Five-Gallon Lard Can 

Dimensions: 

D = 11 in. 
H = 12 in. 
V, - 5 gal = 0.67 ft3. 

Assume compaction: 

H,  = 1.5 in. 

Volume of metal: 

v, = ?r X Ijr, x (D/2)2 
= 140 in.3 
= 0.081 ft3. 

C.1.2.6 Thirty-Gallon Drum 

Dimensions: 

U = 18 in. 
H = 30 in. 
T = 0.125 in. 
V, - 30 gal = 4 ft3. 

Volume of metal: 

vr(p = a X T x (D/2)2 
= 31.8 in.3 
= 0.02 ft3 

V s f D E  ==z X D X H X T 
= 224 in.3 
= 0.13 ft3 

VC: = (2 x v,,,> + T/sroE 
= (2 X 0.02) 4- 0.13 
= 0.17 ft3. 

C.1.2.7 General Glove-Box Waste Package 

Little secondary data exist for formulating 
volume calculations for these waste packages. Unless 
otherwise specified on the Individual Waste 
Container Sheets, typical glove-box dimensions, based 
on conversations with operators of generators, are 
assumed as follows: 

External dimensions: 

H = 6 ft. 
I ,  = 3 ft. 
w =  3ft. 

Estimated volumes: 

Volume of metal = 3 ft3. 
Volume of glass = 0.1 fr’ 
Volume paper = 0.1 ft3 

(2.1.2.8 Fifty-five-Gallon Drum 

Dimensions: 

D = 24 in. 
H = 34 in. 
T = 0.125 in. 
VI - 55 gal = 7.36 ft3. 

Volume of metal: 

Vrop K X T X (D/2)’ 
= 56.5 in.3 
= 0.0327 ft3 

VSfDE = A X D X 6-I X T 
= 320 in.3 
= 0.185 ft3 

vC = (2 V,,,> + vSIDE - (2 X 0.0327) f 0.185 
= 0.25 ft3. 

C.1.2.9 Tea-Gallon Fiber Dmm 

Dimensions: 

D = 13 in. 
H 19 in. 
T = 0.125 in. 
VI - 10 gal = 1.34 ft3. 

Assume compaction: 

Hc = 3 in. 



Volunc of paper: 

I / -  c 71 x fIc x (D/2)2 
= 398 
- 0.23 ft3. 

6-in.-thick-wall casks: 

Assume cask holds 62 buckets 

Neglect volume of bags 

Calculate void between buckets and cask 

Internal volume of cask = 58 ft3. 
Volume of one bucket = 3.4 gal = 0.4545 ft3. 
Volume of buckets = 62 X 0.4545 ft3 ---I 28 ft3. 
Void volume -= 58 ft3 - 28 ft3 = 30 fi3. 

Neglect packaging b e t ~ e e ~  can and bucket 

* Calculate void volume between can and bucket 

Volume of hucket = 3.4 gal = 0.4545 ft3. 
Volume of can = 1 gal - 0.1337 fi3. 

Void volume = 0.4545 ft3 - 0.1337 ft3 

= 63.3208 ft3.  
Total void volume = 62  X 0.3208 ft3 = 19.9 ft3. 

Assume void volume between buckets and cask can 
be eliminated 

Assume proportional calculations for 
4.5-in.-thick-wall and 12-h-thick-wall casks 
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APPENDIX D. DATABASE STRUCTURE 

The database structure created for the K N  ‘I’RU 
Solid Waste Characterization Report has been 
divided into five primary sections: origin, storage, 
isotopic data, physical content, and general 
comments. All sections (except general comments) 
contain subsections, or fields. A field provides specific 
data with respect to its section; subsequently, the 
field heading in conjunction with its section heading 
provides a method of labeling, in detail, the data for 
each entry in the database. 

D.1 ORIGIN 

This section of the database contains five fields 
which describe where and when each waste container 
was generated. An example of this section of the 
database is given below: 

DQCNO ATTNO DATE 6 E N  CR’I’ 

41691 
41 692 
41693 
46694 
41694 
41695 
41695 
41696 
41696 

1307 
1308 
1321 
1313 
1313 
1314 
1324 
1315 
1315 

09/22/76 
09/17/76 
09/22/76 
1 0/0 5/76 
10/05/76 
10/05/76 
10/05/76 
10/05/76 
10/05/76 

7930 NI 
3508 N 
3019 N 
7920 N 
7920 N 
7920 N 
7920 N 
7920 N 
7920 N 

Multiple records are entered for certain waste 
containers (see DOCNO = 41694, 41695, or 41696) 
because these waste containers are represented by 
more than one radioisotope. Waste characterization 
information, however, is entered only on the first line 
for these multiple isotope waste containers, and all 
other entries in the record are blank (for clarity, the 
examples given do not have blanks). All information 
for this section (except for the certification 
information) was down-loaded from the SWIMS 
database. Database entries shown as u- - -” for a 

particular field in this section indicate that this 
specific information is unavailable. 

D.l.1 Document Number 

The document number i s  a unique number 
assigned to each waste container by QRNL Waste 
Operations for quality control. It is the primary 
information that Waste Operations uses to identify a 
waste container. In the datnbiase, document numbers 
are entered in the DOCNO field. 

.1.Z Attention Number 

The attention number (ATTNO) is a unique 
number assigned to each waste container by ORN L 
Waste Disposal personnel. It is the primary 
information used by Waste Disposal personnel to 
identify a waste container. In the database, 
ATTNOs are entered in the ATTNO field. 

D.1.3 Storage Date 

The storage date is the date on which a waste 
container was received at the burial ground. I n  the 
database, the storage dates are entered in the DATE 
field. 

D.8.4 Generator 

The generator is the building where a waste 
container originated or was produced. In the 
database, the generators are entered in the CEN 
field. This field will contain either a building 
number or air acronym. 

D.1.5 Certification 

The certification field is intended to show 
whether a waste container has been certified 
according to ORNL procedures. (Certification did 
not begin until 1988.) In the database, certification 
information (Y or Nj  is entered in the C R T  field. 
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u.2 STORAGE fiiture RH T R U  wastc, the c!assification for those 

This section of the database contains thiee fields 
that describe where each waste r o n t a k i  is stored. 
An example of this section of the database (same 
records of the database that were refercnccd in the 
section on origin) is given below: 

TYP K / R  

3 R 
9 B 
3 R 
3 R 
3 R 
3 R 
3 R 
4 w 
4 R 

LOCATN 

T 12 
T 16 
T 12 
T 12 
'I' 12 
T 12 
I12 
'1' 10 
T 10 

- __ 

All information for this section was down-loaded 
from the SWIMS databasc for the lceation 
information. 

19.2.1 Type 

Scvcial different containers have heeri used to 
store solid RII T R U  waste materials geneicttcd at 
ORNL. This field is intended to show (by 
container-type number) what type of container is 
used to store each wasie container. These container 
types are listed below: 

Container Type 3:  4.5-in.-thick-wall concrete cask 

Container Type 4: b-in.-thick-wall concreto cask 

Container Typc 5: 12-in.-thick-wall concrete cask 

Container Type 6: 55-gal CS dium 

Container Type 8: Wooden box 

a Container Type 9: Other. (Many of these 
containers ha.ve been described on the PJCN-2822 
forms as h-in.-diam SST tubes.) 

Container .l'ype 14: Shielded carrisr 

These container-type classifications come directly 
from the IJCN-2822 forms and can bc found on that 
form for any waste container generated in the future. 
Furihermoie, i f  othe; containers are used to store 

other containers can be fouid on thc UCN-2622 
form, and the appropi iatc container-type iiurnher 
be entered in the databnsc. Container-type 
information for each waste container i s  entered in 
TY P field. 

ran 

the 

Some waste containers in SWSA 5 are stored in a 
noxirLtricvab!e manncr, subsequently, it is not 
expected that WHET will process :his waste. To 
show the retrievability of a waste container, a field 
waq created to ieflcct thc status of the container, 
either ietiicvable or buried. In the database, the 
retilevability of each waTte container (R for 
retrievable or B €or buried) i s  cn:e;ed in the K / 3  
field 

1'he primary location fer t'le RII T R U  S D ~ !  

waste that this report addresses is SWSA 5 North. 
At SWSA 5 North, three different techniques or 
storage modes are used to  store solid waste (sce 
Sect 6.4). In the database, storage location 
informatiori is entered in the LOCATN field. 

19.2.3.1 TXU Storage Trenches 

Currently, 27 trenches for RW rRlJ solid waste 
are located in SWS,2 5 North. Each trench is 
identified by a t re idi  number (a number from 1 to 
27) that determines the trench location. '4 trench can 
contain several waste containers of varying types. In 
the LOCATN field of the database, a trench is 
designated by the letter "T" followed by the trench 
rlunber. 

D.2.72 RH TWU Storage Buxker 

The  REI TMU Storage Bunker is a facility 
located in SWSA 5 North that is designed to storc" 
RH 'I'RU waste containers in an above-ground, 
retrievable manner. Currently, 84 concrete casks a x  
scored in the X H  T R U  Storage Bunker, which has a 
capacity of 108 casks. In the LOCA'k'N field of thc 
dathase,  the bunker is designated by its building 
number, 7855. 
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B.2.9.3 Storage VauIts 

Solid waste in container types 9 and 14 is 
currently stored retrievably in storage vaults at both 
SWSA 5 North and SWSA 5 South. Eight storage 
vaults are at SWSA 5 North, and two vaults are at 
SWSA 5 Smith. Each vault i s  identified by a vault 
number that determines the vault location. In the 
LgOGATN f”n1d of the database, vadts are designated 
by a vault number preceded either by the letter ”W” 
for containers in SWSA 5 North or by the letters 
“SSW” for containers in SWSA 5 South. 

D.3.2 Curies 

This field contains the amount of criries of each 
radioisotope im a waste container, Since only two 
decimal places are shown, an entry of “.OW’ 
represents a quantity of less than 
Individual Waste Container Sheets for more accurate 
quantities). In the database, curie arnouiits are 
entered in the CURIES field. 

(refer to 

D.3 ISOTOPIC DATA 

This section of the database conkairis six fields 
which describe the radioisotopic content and 
radiation level of each waste container. An example 
of this section of the database (same records of the 
database that were referenced in the section on 
origin) i, given below: 

CF-252 
PU-239 
CM-244 
CF.252 
CM-241 
CF-252 
CM .244 
GF-252 
CM-244 

. 1 1  

.02 

.00 

. I  1 

.4h 

. I  1 

.46 
.11 
.J6 

.11 5 SO0 SO0 

.02 0 0 5 

.00 520 10 

. l l  20 5 

.46 20 

. I  1 55 15 

.J6 55 
. l I  290 40 
.46 290 

All information in this section was down-loaded 
from the SWIMS database, except for the unshielded 
radiation and neutron-reading information. An empty 
field in t h i s  section indicates that the information i s  
~inavailahle or not applicable. 

3 . 6  Isotope 

h i s  field contains the radioisotopes presenl in 
each waste container. In some waste containers, more 
than one radioisotope may be present; thus, such 
waste container? will have multiple entries in  the 
ISOTOPE field If the isotope in a waste container 
i s  u i j ~ ~ ~ e ~ t i f ~ e d ,  “UNID” will be in the ISO’X‘OPE 
field In the database, radioisotopes are entered in 
the ISOTOPE field. 

‘This field contains the anio~nt of alpha radiation 
emitted from the waste container at the time of 
disposal. Since only two decimal 
an entry of “,OO” represents a quantity of less than 

(refer to Individual Waste Container sheets for 
more accurate quantities). The units for the alpha 
radiation are curies. In the database, alpha radiation 
numbers are entered in the ALPHA field. 

This field contains the amount of surface 
radiation detected from each waste container at the 
time of disposal. The units for surface radiation are 
mrenr/h. In the database, surface radiation 
measurements are entered in the ~~~~~ field. 

This field contains radiation measurements on 
the unshielded waste container at the time of 
disposal. The units for unshielded radiation 
measurements are rnrenr/h. In the database, 
unshielded radiation measurements are entered in the 
IJNSI-ID field. 

D.3.6 Neuiran It 

‘This fieid contains mtasuremcnts of radiation 
resulting from neutron radiation on the waste 
container at the time of disposal. The units for 
neutron radiation measurement are ~nrem/h. 1, the 
database, neutron radiation measurements are 
entered in the NEUT field. 

D.4 PHYSICAL C 

‘This section of the database contains 12 fields 
that describe the physical content of each waste 
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container. An example of this section of the database 
(same records of the database that were referenced in 
the section on origin) is given below: 

cubic feet. In the database, this volfirne is enteml in 
the CLOTH field. 

GLASS METAL PAPER PLSTC CLOTI-1 CANS BUKTS FLTR EQP RCRA WAC OTHER 

.5 13.5 .5 .8 .1 

.4 16.7 1'7.0 6.0 17.0 

.3 2.0 .6 3.5 .1 

.8 2.4 2.4 8.0 1.6 
1.3 8.6 3.8 12.5 2.5 
2.1 3.9 .o 8.8 1.7 

1 Mg 
Pb wwa 

2 W d  
60 WoSd 
55 63 1 Pb 

14 PR Carbon 

All information in this section was entered 
manually and is based on secondary data and the 
assumptions defined in Sect. 4 of this report. An 
empty field indicates that the information for that 
field is not applicable. 

'E),B.I Glass 

This field contains the volume of glass material 
in earh waste container. The  units for this field are 
in cubic feet. In the database, this volume is entered 
in the GLASS field. 

D.4.2 Metal 

This field contains the volume of metal material 
in each waste container. The units for this field are 
in cubic feet. In the database, this volume i s  entered 
in the METAL field. 

D.4.3 Paper 

This field contains the volume of paper material 
in each waste container. The  units for this field are 
in cubic feet. In the database, this volume i s  entered 
in the PAPER field. 

D.4.4 Plastic 

'This field contains the volume of plastic material 
in each waste container. The  units for this field are 
in cubic feet. ln the database, this volume i s  entered 
in the PLS'I'C field. 

This field contains the volume of cloth material 
in each waste container. The  units for this field are 

D.4.6 Can 

This field contains the quantity of 1-gal. metal 
paint cans in each waste container. Thirty-gallon and 
55-gal waste drums arc not considered cans. In the 
database, this quantity is entered in the CANS field. 

IDA7 Bucket 

This field contains the quantity of plastic buckets 
(polyethylene buckets and Bain-Marie buckets) in 
each waste container. In the database, this quantity 
is entered in the BCKTS field. 

D.4.8 Filter 

This field contains the quantity of filters (all 
types) in each waste container. In thr database, this 
quantity is entered in the FLTW field. 

DA.9 Equipamaent 

This field contains the quantity of equipment 
(processing racks, vacuum pumps, furnaces, titrators, 
centrifuges, etc.) in each waste container. Glove 
boxes are not considered equipment. More detailed 
information regarding the entries in this field can be 
found in the comments section (refer to Sect. n.5). In 
the database, this quantity is entered in the EQP 
field. 

The  RCRA regulates the management of 
hazardous waste materials from generation to 
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disposal. The definition of a hazardous material 
(RCRA) is summarized below: 

Any waste material classified as a solid waste 
under 40 CFR 261.2 and which exhibits any 
of the characteristics defined under 40 CFR 
251.20--40 CFR 261.24 (defines limits on 
ignitability, corrosivity, reactivity, and EP 
toxicity) or i s  classified hazardous under 40 
CFR Pt. 261.30-261.33 is considered 
hazardous under RCRA. 

To characterize this waste, the only RCKA 
materials that will be found in RH TRU waste will 
be mercury, lead, and oil, and these materials are 
specified by “Pb,” “Hg,” and “Oil,” respectively. In 
the database, RCRA material information is entered 
in the RCRA field. 

D.4.11 Waste Acceptance Criteria 

This field identifies material in the waste 
container which does not meet WIPP  WAG. T o  
characterize the waste, the only parameters 
established in the WIPP  WAC that will be identified 
in this field pertain to gas-generating materials, 
particulates, free liquids, sludges, organic materials, 
compressed gases, radioactive mixed wastes, and 
pyrophoric materials. In the database, these materials 
will be identified in the WAC field. 

D.4.12 Other 

This field contains information on specific 
materials present in a particular waste container that 
are not accounted for in other fields. Typical ectries 
in this field include wood, carbon, and actual 

californium. In the database, these other materials 
will be identified in the OTHER field. 

This section of the database contains a single 
field that contains a short description of the waste 
container. An example of this section OF the database 
(same records of the database that were referenced in 
the section on origin) is given below: 

COMMENTS 

Processing/column equipment rack; 28 p g  ” ’ ~ f  

One ATTNO is assigned to four boxes -I three metal 
glove boxes, one plastic 

Misc. waste (approx. 25 lead pigs, 1000 carbon 
electrodes), 1 g material 

Floor cask (contains misc. waste packaged in 
24 fiber drums) 

Floor cask (all waste packaged in sixty 5-gal 
lard cam) 

General cell waste (possible lead); two additional 
lard cans 

Often, this field is used to explain unusual types 
of packaging or to further explain any materials 
identified in the RCRA, WAC, or OTHER fields of 
the database. The  information in this field will 
supplement the description paragraph on the 

Individual Waste Container Sheets In the database, 
general comments are entered in the COMMENTS 
field. 
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