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TEXAS COMPACT INVENTORY 

1.0 INTRODUCTION 
This appendix describes the waste to be disposed of at the Texas Compact facility. The waste is 
described in terms of its physical and chemical form, quantity, packaging, and classification. The 
waste inventory is the basis of the performance assessment calculations for the Compact Waste 
Facility (CWF), including the calculations of radionuclide release, transport in the environment, 
and potential exposures to humans. 

2.0 WASTE GENERATORS AND WASTE CRITERIA 

2.1 Waste Generators 
The CWF will receive low-level radioactive waste (LLRW) from states in the Texas Compact. 
The Texas Compact Commission has the authority to enter into contracts with other states or 
Compacts and admit other states to the Texas Compact. Past waste projections have assumed the 
Texas Compact consists of Texas, Maine, and Vermont. Since Maine is no longer part of the 
Texas Compact, this analysis considers only generators in the states of Texas and Vermont. 
Compared to previous projections, the exclusion of wastes from Maine reduces the volume by 
about 6,200 cubic feet, which is less than 1 percent of the total volume. 

The CWF was assumed to have a 35-year operational life. Waste generators in the Texas 
Compact will produce an estimated volume of 2.8 million cubic feet of LLRW over a period of 
35 years. The total activity is estimated at 4.7 million curies. The Texas Compact facility will 
dispose of only LLRW; no mixed LLRW will be accepted. The waste volume from operations of 
nuclear electric utilities and all other identified generators in the Texas Compact is estimated at 
860,000 cubic feet. The waste volume from the decommissioning of nuclear power plants is 
estimated at 1.9 million cubic feet. The decommissioning volume includes the decommissioning 
of the Vermont Yankee reactor, two reactors at the South Texas Project, and two reactors at 
Comanche Peak. Vermont Yankee was assumed to operate until 2012. The South Texas Project 
reactors were assumed to operate until 2027 (Unit 1) and 2028 (Unit 2). The Comanche Peak 
reactors were assumed to operate until 2030 (Unit 1) and 2033 (Unit 2). 

Waste volume projections for the CWF are based on generator surveys documented in the report 
“Texas Compact Low-Level Radioactive Waste Generation Trends and Management 
Alternatives Study,” August 2000. The waste volume projections are based on a time span of 35 
years for two reasons. First, information is readily available for that time period and, second, 35 
years is long enough to reasonably allow the inclusion of all reactor decommissioning waste 
from the Texas Compact. A shorter time period would have ignored significant volumes of 
reactor decommissioning waste, much of which will be generated after 2030. Alternatively, a 
time span longer than 35 years introduces greater uncertainty in the waste estimates without 
adding any waste types that differ from those currently being generated. Estimates of waste 
generated beyond 35 years would necessarily be simple extrapolations of current waste 
generation practices. 
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It is possible that nuclear power plant license extensions may be granted, but these were not 
considered when defining the inventory or operating life of the CWF. It is WCS’ intent that the 
CWF will be available for the disposal of reactor and other commercial radioactive waste should 
the license extensions of nuclear power plants be granted. In that case, the operating life of the 
CWF could be extended, thereby increasing the volume of operating wastes received. It is not 
expected that the volume of D&D waste from the utilities would change. Rather, generation and 
receipt of this waste will be delayed by a period equal to the license extension. The volume and 
activity of additional operating waste could be accommodated using the current design. For 
example, if 20-year license extensions were granted to all reactors in the Texas Compact, an 
additional one million cubic feet of operational waste would be generated, bringing the total 
volume to 3.8 million cubic feet. In the current design, the excavated volume of red bed at the 
CWF is about 20 million cubic feet. There is ample capacity in the current design to 
accommodate the additional waste, if required. Potential doses would not change appreciably 
under such a scenario because the doses depend primarily on the radionuclide concentrations 
rather than the total volume. 

Both operational and decommissioning wastes are included in the Texas Compact inventory. 
Operational wastes are generated by nuclear utilities, hospitals, research and educational 
institutions, industries, and the military. Some waste generated by the military would be 
appropriate for disposal at the Federal Facility. The Texas Compact facility would receive waste 
from military generators only if they are NRC licensees. Decommissioning wastes are generated 
by the three nuclear utilities in the Texas Compact after the power reactors have reached the end 
of their operating licenses. 

The potential waste generators in the Texas Compact were identified surveyed as documented in 
RAE2000. The generators identified are listed in Table 8.0-1-1. The generators are in five 
general categories: electric power utilities, academic institutions, military, medical, and industrial 
facilities. 

 

Table 8.0-1-1. Waste Generators in the Texas Compact 

Generator 
Type Generator Name State 

South Texas Project Electric Generating Station Texas 
Comanche Peak Steam Electric Station Texas Electric Utility 
Vermont Yankee Nuclear Power Station Vermont 

Baylor College of Medicine Texas 
University of Texas Health Science Center at Houston Texas 
University of Texas Health Science Center at San Antonio Texas 
Veterans’ Affairs Medical Center of Houston Texas 
University of Texas Health Science Center at Tyler Texas 
Texas Department of Health Texas 
Veterans’ Affairs Medical & Regional Center of White River Junction Vermont 

Medical 

Vermont Department of Health Vermont 
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Table 8.0-1-1. Waste Generators in the Texas Compact 

Generator 
Type Generator Name State 

University of Texas Medical Branch of Galveston Texas 
Texas Tech University, Health Science Center Texas 
University of Texas, M.D. Anderson Cancer Center Texas 

Middlebury College Vermont 
Texas A & M University in College Station Texas 
University of Texas at Austin Texas 
University of Texas at Arlington Texas 
University of Texas at San Antonio Texas 
Texas A & M University – Nuclear Science Center Texas 
University of Vermont Vermont 

Academic 

University of Houston Texas 

Military All military installations in Texas Compact Texas, 
Vermont 

Rhodia, Inc. Texas 
Southwest Research Institute Texas 
Radiation Technology Texas 
Texas Instruments Texas 
TN Technologies Texas 
Baker Atlas Texas 

Industrial 

International Isotopes Texas 

 

2.2 Physical Criteria of CWF Waste Streams 
The CWF will accept only low-level radioactive waste (LLRW) generated in the member states 
of the Texas Compact. All of the LLRW accepted for disposal must be classified as Class A, B, 
or C according to the classification system in 30 TAC §336.362(a). Waste that contains special 
nuclear material (SNM) will be accepted and/or stored, prior to disposal, only in quantities not 
sufficient to form a critical mass, as defined in 30 TAC §336.2(128). SNM will be subject to the 
same security and access controls as all other waste at the CWF. 

Certain types of waste will be unacceptable for disposal at the CWF. The prohibited waste 
characteristics are based on the applicable federal and state regulations. Prohibited waste 
characteristics include the following: 

• Waste packaged in cardboard or fiberboard boxes 

• Liquid wastes, as free liquids 

• Waste that contains free liquids in excess of 1% of the total waste volume 
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• Waste that is capable of detonation, explosive decomposition, reaction at normal 
temperatures, or explosive reaction with water 

• Waste that generates toxic gases, vapors, or fumes 

• Waste that is pyrophoric 

• Gaseous waste packaged at a pressure greater than 1.5 atmospheres or exceeding 100 
curies per container 

• Waste containing hazardous, biological, pathogenic, or infectious material that has not 
been treated to reduce the hazard from non-radiological materials 

3.0 PHYSICAL CHARACTERISTICS OF CWF WASTE 

3.1 Waste Streams 
Each waste stream is the result of a particular process or activity at a particular type of waste 
generator. The waste streams are segregated by waste class and then by waste group. Additional 
details regarding the waste class and waste groups are presented in Sections 3.2 and 3.3. The 
waste streams fall into three broad categories: utility, non-utility, and decommissioning. Waste 
streams are further segregated by location state of generator (i.e., Texas or Vermont). With each 
of these segregations, a total of 38 waste streams result. These 38 waste streams were considered 
in the development of the source term for the CWF. The waste streams are listed in Table 8.0-1-2 
and are numbered for convenience. 

 

Table 8.0-1-2. Waste Streams Considered in the Texas Compact Inventory 

No. Waste Stream Description Waste Group Class Generator 
     Utility 

1.  Condensate filter sludge (BWR) CONDFSL A Vermont 
2.  Condensate filter sludge (BWR) CONDFSL B Vermont 
3. Compactable trash COTRASH A Texas 
4.  Compactable trash COTRASH A Vermont 
5.  Decontamination resins DECONRS A Vermont 
6.  Floor drain filter sludge FLDRFSL A Texas 
7.  Fuel pool skimmer filter sludge FPFILSL A Vermont 
8.  Fuel pool skimmer filter sludge FPFILSL C Vermont 
9. Non-compactable trash NCTRASH A Texas 
10.  Non-compactable trash NCTRASH A Vermont 
11.  Non-fuel reactor components NFRCOMP C Vermont 
12.  Process filters PROCFIL C Texas 
13.  Reactor water cleanup resins RWCUPRS B Vermont 
14.  Reactor water demineralization resins RWDMRES A Texas 
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Table 8.0-1-2. Waste Streams Considered in the Texas Compact Inventory 

No. Waste Stream Description Waste Group Class Generator 
15.  Reactor water demineralization resins RWDMRES B Texas 
16.  Reactor water demineralization resins RWDMRES A Vermont 
17.  Reactor water demineralization resins RWDMRES B Vermont 
18.  Secondary system resins SSYSRES A Texas 

     NON-UTILITY 
19.  Absorbed liquids ABSLIQD A Texas 
20.  Absorbed liquids ABSLIQD A Vermont 
21.  Biological wastes BIOWAST A Texas 
22.  Biological wastes BIOWAST A Vermont 
23.  Compactable trash COTRASH A Texas 
24.  Compactable trash COTRASH A Vermont 
25.  High activity waste HIGHACT A Texas 
26.  Low activity waste LOWASTE A Vermont 
27.  Non-compactable trash NCTRASH A Texas 
28.  Non-compactable trash NCTRASH B Texas 
29.  Non-compactable trash NCTRASH A Vermont 
30.  Sealed sources SOURCES A Texas 

31.  Sealed sources SOURCES B Texas & 
Vermont 

32.  Sealed sources SOURCES C Texas 
     REACTOR DECOMMISSIONING WASTES 

33.  Decommissioning waste – PWR D&D PWR A Texas 
34.  Decommissioning waste – PWR D&D PWR B Texas 
35.  Decommissioning waste – PWR D&D PWR C Texas 
36.  Decommissioning waste – BWR D&D BWR A Vermont 
37.  Decommissioning waste – BWR D&D BWR B Vermont 
38.  Decommissioning waste – BWR D&D BWR C Vermont 

 

The utility waste steams constitute the majority of the operational waste volume generated in the 
Texas Compact. These waste streams come from the routine operations of nuclear power plants 
and include protective clothing, filters, resins, and discarded non-fuel reactor components. The 
non-utility waste streams are generated by hospitals, universities, research institutions, industries, 
government agencies, and the military. Military installations within the Texas Compact are 
assumed to be primarily within Texas. Decommissioning waste streams are generated by the 
closure and dismantling of nuclear power plants at the end of their operating life. The volumes of 
decommissioning wastes are considerable, but the radionuclide concentrations are relatively low 
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for the majority of the waste. However, some of the primary coolant system hardware and 
reactor vessel components are highly radioactive. 

3.2 Waste Classes 
The waste to be disposed of at the CWF will include Class A, B and C LLRW. No mixed LLRW 
will be accepted at the CWF. Very little commercial mixed LLRW is generated. Other disposal 
options are available for commercial mixed LLRW such as treatment or disposal as exempt 
material at a commercial facility. 

The waste classes are defined by the NRC’s classification system in 10 CFR 61. Class A waste is 
the lowest hazard class of LLRW and generally consists of short-lived radionuclides that can be 
effectively managed with minimal requirements on institutional controls. The disposal 
requirements for Class A waste minimize human contact with the waste through periodic 
surveillance, physical barriers (both natural and engineered), and environmental monitoring. Class 
A LLRW must meet minimum requirements for physical form such as minimizing void spaces and 
free liquids in the waste containers. Class A waste is generally segregated from waste of other 
classes unless it meets more stringent stability requirements of Class B and C waste. However, in 
the CWF, Class A LLRW will not be segregated from other waste. As required by Texas 
regulations, all Class A waste will be placed in reinforced concrete canisters or will meet the 
stability requirements in 30 TAC 336.362(b). 

Class B LLRW generally has higher concentrations of radionuclides with half-lives greater than 
35 years. Class B waste must meet structural stability requirements to ensure that the waste form 
does not degrade and affect the overall stability of the disposal unit by collapsing, slumping, or 
subsiding. Stability of Class B LLRW may be achieved by any of several methods, including 
minimizing void space in the waste container (which is the generator’s responsibility), placing 
the waste inside concrete reinforced containers, backfilling waste containers with grout, 
solidifying the waste, or any combination of the above. At the CWF, stability will be achieved by 
grouting the waste inside reinforced concrete canisters and filling voids between the concrete 
canisters with sand. 

Class C waste is the highest hazard LLRW that is disposed in near-surface disposal units. It is 
characterized by higher concentrations of long-lived radionuclides. Class C waste must meet all 
of the stability requirements of Class B waste. In addition, because of its higher hazard, Class C 
waste disposal must include an intruder barrier to reduce the likelihood of inadvertent contact 
with the waste by individuals in the future. The intruder barrier requirement may be satisfied by 
an engineered structure designed to last at least 500 years or by burying the waste at least 5 
meters below the ground surface. In the CWF, all waste will be buried at least 5 meters below the 
ground surface. Class C waste is expected to remain hazardous beyond the 100-year institutional 
control period following closure of the disposal site. Class C waste will be disposed in grouted 
concrete canisters in the same manner as Class B waste. 

Under Texas regulations, any Class A LLRW that contains radionuclides with half-lives greater 
than 35 years or transuranic radionuclides at concentrations less than 10 nanocuries per gram 
must be placed in reinforced concrete canisters or equivalent containment structures to provide 
stability (30 TAC 336.733). Alternatively, these wastes may be disposed of without a concrete 
canister if the waste meets the stability requirements of 30 TAC 336.362(b). 
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3.3 Waste Groups 
In addition to waste classes A, B, and C, the waste was categorized into waste groups. Waste 
groups were defined based on the source of the particular waste. Based on the source and waste 
physicals constituents, eighteen (18) waste groups were identified. The waste group names are 
based on reference NRC 1986 waste streams. Based on waste generator surveys, several of the 
NRC 1986 waste streams were modified to more accurately reflect the Texas Compact generator 
wastes. 

Some of the waste groups generated in the Texas Compact require solidification before being 
shipped to WCS. For example, radioactive liquids can not be accepted in free-liquid form and 
must be solidified before disposal. Likewise, filter sludge, resins, and other residues containing 
liquids must be solidified or dewatered before being accepted for disposal. In addition, sealed 
sources will likely be packaged using solidification agents to provide shielding. Other items may 
require void spaces in the packaging filled. Additional solidification materials or void fill must 
be completed before waste acceptance. Typical solidification agents are grout or concrete, but 
other compounds are possible. Typical void fill materials are sand or soils. Typical absorbent 
materials are vermiculite, cellulose, or diatomaceous earth.  

The physical and chemical forms of the wastes will be described in summary format on the waste 
manifest forms (NRC Forms 540 and 541) that accompany each waste shipment. The chemical 
forms of the wastes arriving at the CWF may be diverse and sometimes not known in great 
detail. However, the prevalent chemical form of their major components is understood and will 
be described at least generically on the manifests to identify any safety issues related to their 
handling and disposal. For example, if a generator treated animal carcasses with lime or other 
chemicals before shipment, the lime or other chemicals should also be noted on the manifest. 
Chelating agents must also be listed by name and quantity if their quantity exceeds 0.1% by 
weight. Table 8.0-1-3 lists the prevalent original physical and original chemical forms for each of 
the CWF waste groups. The physical form simply refers to whether the waste in the shipment is a 
solid, liquid, or gas. Regardless of the original physical form of the waste, its form at the time of 
shipment and receipt at the CWF will be solid because of the federal and Texas requirements for 
waste shipment and disposal. Therefore, some waste groups will have had treatment. 

 

Table 8.0-1-3. Physical and Chemical Forms of CWF Waste Streams 

Waste 
Group 

Original 
Physical 

Form Original Chemical Form 

Wt % 
Chelating 

Agent Treatment 
Utility Wastes 
CONDFSL Solid filters and 

sediment 
Cellulose; ion exchange resin; 
diatomaceous earth; wire mesh; mineral 
precipitates 

 Solidification 

COTRASH Solid trash Cellulose; plastic; rubber   

DECONRS Solid resin beads Styrene polymer resin; chelating agents % Chelating agent if 
> 0.1% 

Solidification 
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Waste 
Group 

Original 
Physical 

Form Original Chemical Form 

Wt % 
Chelating 

Agent Treatment 
FLDRFSL Solid filters and 

sediment 
Cellulose; ion exchange resin; 
diatomaceous earth; wire mesh; soil 
minerals 

 Solidification 

FPFILSL Solid filters and 
sediment 

Cellulose; ion exchange resin; 
diatomaceous earth; wire mesh; mineral 
precipitates 

 Solidification 

NCTRASH Solid trash Concrete; soil; metal; glass; wood; plastic  Void fill 

NFRCOMP Solid metals Metal alloys; boron; cadmium; hafnium  Void fill 

PROCFIL Solid filters and 
sediment 

Cellulose; wire mesh; epoxy; mineral 
precipitates 

 Solidification 

RWCUPRS Solid resin beads Styrene polymer resin  Solidification 

RWDMRES Solid resin beads Styrene polymer resin; chelating agents % Chelating agent if 
> 0.1% 

Solidification 

SSYSRES Solid resin beads Styrene polymer resin  Solidification 

Non-Utility Wastes   
ABSLIQD Solid absorbents Cellulose; grout; concrete  Absorbent, 

solidification 

BIOWAST Solid biomass Animal carcasses, tissues, and excreta; 
plant tissues; culture media 

 Absorbent 

COTRASH Solid trash Cellulose; plastic; rubber   

HIGHACT Solid metals Metal alloys; boron; cadmium; hafnium  Void fill 

LOWASTE Solid trash Cellulose; plastic; metal; concrete; soil; 
glass 

  

NCTRASH Solid trash Concrete; soil; metal; glass; wood; plastic  Void fill 

SOURCES Solid metal in 
grout/concrete 

Metal-sealed source; grout or concrete 
casing; steel drum 

 Solidification 

Reactor Decommissioning Wastes 

D&D PWR Solid debris and 
trash 

Concrete, metal, brick, soil, cellulose, 
glass, plastic 

 Solidification, 
void fill 

D&D BWR Solid debris and 
trash 

Concrete, metal, brick, soil, cellulose, 
glass, plastic 

 Solidification, 
void fill 

 

The waste groups that are anticipated for disposal are briefly described below in terms of their 
origin, physical and chemical characteristics, and other properties that support the radionuclide 
release and transport modeling for the performance assessment. Further details on the radioactive 
components for each waste stream are in Section 5.1. Further details on the chemical components 
for each waste group are in Section 5.2. 

CONDFSL – This waste is from condensate phase separator filters. It is generated from the 
phase separators in the cooling system of a BWR. This waste is identified in Table 8.0-1-3 as 
waste streams 1 and 2. This waste is generated as both Class A and Class B, depending on the 
particular radionuclide concentrations in the spent filters. This waste is a utility waste. Within the 
Texas Compact, Vermont is the only state that operates a BWR. 

This waste group is a combination of the NRC names FSLUDGE and FCARTRG from the 
condensate phase separator process. Filter sludge comes from pre-coat filters and contains the 
waste solids retained by the filter. The filters may contain diatomaceous earth, cation or anion 
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exchange resins, or cellulose fibers as the filter medium. The filter medium is typically deposited 
on a substrate of wire mesh or cloth to support the filter medium. No hazardous components are 
expected in this waste stream. 

The volumes given in tables are the expected as disposed volumes after any treatment that may 
be necessary to meet the waste acceptance criteria. This waste stream must be dewatered or 
solidified before disposal. 

COTRASH – This waste is compactable trash. This waste is identified in Table 8.0-1-3 as waste 
streams 3, 4, 23, and 24. Compactable trash is generated by nuclear utilities (waste streams 3 and 
4) and by non-utility generators (waste streams 23 and 24). These waste streams are all Class A 
waste streams, but the utility and non-utility waste streams have different radionuclide 
concentration profiles. Radionuclide concentrations also vary by generator. Within the Texas 
Compact, both Texas and Vermont generate this waste stream. Because of these differences, four 
different radionuclide concentration profiles were used to characterize the COTRASH waste 
streams. 

This waste stream is highly variable and may contain protective clothing, paper towels, rags, 
gloves, tools, equipment, wood, filters, respirator cartridges, etc. Compactable trash is more 
likely to contain combustible items (paper, cloth, plastic) than non-compactable trash. It is also 
more susceptible to chemical decomposition and degradation by microbes. No hazardous 
components are expected in these waste streams. 

The volumes given in tables are the as disposed volumes. These waste streams are typically 
compacted before disposal, although compaction is not necessary to meet the waste acceptance 
criteria. 

DECONRS – This waste is decontamination resins. Decontamination resins are ion exchange 
resins used to remove radioactive deposits from the primary coolant systems of nuclear reactors. 
This waste stream is identified in Table 8.0-1-3 as waste stream 5. This waste stream occurs as a 
Class A waste stream. This waste is a utility waste. Within the Texas Compact, it is generated in 
Vermont. 

The resins are made of various styrene polymers and are in the form of granules or small beads 
approximately 1 mm in diameter. The decontamination resins are used periodically to remove 
radioactive mineral deposits from the primary coolant system of the reactor and thereby, reduce 
occupational radiation exposures to workers in the vicinity of the pipes, valves, and pumps that 
carry the primary coolant. When the primary system is periodically decontaminated, water 
containing metal ions or organic acids is circulated through the coolant loop to remove solid 
deposits from the system. The water then passes through resin columns which remove the 
contaminants from the water. Chelating agents are often used to help remove contamination. 
Therefore, the decontamination resins may contain chelating agents. Waste containing greater 
than 0.1wt% chelating agents must list the amount of chelating agents present. No hazardous 
components are expected in this waste stream.  

The volumes given in tables are the as disposed volume after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must be dewatered or 
solidified before disposal. 
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FLDRFSL – This waste is floor drain filter sludge. Floor drain filter sludge comes from the pre-
coat filters used to filter water from floor drains in various locations. This waste stream is 
identified in Table 8.0-1-3 as waste stream 6. This waste stream occurs as a Class A waste 
stream. This waste is a utility waste. Within the Texas Compact, it is generated by the nuclear 
reactors utilities in Texas.  

This waste group is a combination of the NRC names FSLUDGE and FCARTRG from the floor 
drain filter sludge process. The sludge contains the waste solids retained by the filter. 
Radionuclide concentrations in this waste stream are relatively low compared to filters in the 
primary coolant system. The filters may contain diatomaceous earth, cation or anion exchange 
resins, or cellulose fibers as the filter medium. The filter medium is deposited on a substrate of 
wire mesh or cloth to support the filter medium. No hazardous components are expected in this 
waste stream.  

The volumes given in tables are the as disposed volume after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must be dewatered or 
solidified before disposal. 

FPFILSL – This waste is fuel pool skimmer filter sludge. Fuel pool skimmer filter sludge comes 
from the spent fuel storage pools. This waste stream is identified in Table 8.0-1-3 as waste 
streams 7 and 8. This waste occurs as either a Class A or Class C waste stream, depending on the 
particular radionuclide concentrations. This waste is a utility waste. Within the Texas Compact, 
it is generated in Vermont.  

This waste group is a combination of the NRC names FSLUDGE and FCARTRG from the fuel 
storage pools. Water in the fuel storage pools is continually filtered to remove radiological 
contaminants. The sludge contains the waste solids retained by the filter. The fuel pool filters 
may contain activation products and fission products released from spent fuel elements in the 
storage pool. This waste stream is another variety spent pre-coat filters. The filters may contain 
diatomaceous earth, cation or anion exchange resins, or cellulose fibers as the filter medium. The 
filter medium is deposited on a substrate of wire mesh or cloth to support the filter medium. No 
hazardous components are expected in this waste stream.  

The volumes given in tables are the as disposed volumes after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must be dewatered or 
solidified before disposal. 

NCTRASH – This waste is non-compactable trash. This waste is identified in Table 8.0-1-3 as 
waste streams 9, 10, 27, 28, and 29. Non-compactable trash is generated by nuclear utilities 
(waste streams 9 and 10) and by non-utility generators (waste streams 27, 28, and 29). These 
waste streams are either Class A or Class B waste streams, depending on the particular 
radionuclide concentrations. Within the Texas Compact, both Texas and Vermont and both 
utility and non-utility generate Class A NCTRASH. The Class B waste is generated by non-
utility generators in Texas. The radionuclide concentrations vary by generator, particularly 
between utility and non-utility generators. Because of the variability, five different radionuclide 
concentration profiles were used to characterize the NCTRASH waste streams. 

This waste stream is highly variable and may contain contaminated concrete, soil, tools, 
equipment, glass, wood, concrete blocks, buckets, spent fuel racks, pipe, valves, crushed drums, 
etc. Non-compactable trash is less likely to contain combustible items (paper, cloth, plastic) than 
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compactable trash. It is also less susceptible to chemical decomposition and degradation by 
microbes. The utility and non-utility NCTRASH waste streams have different radionuclide 
concentration profiles. No hazardous components are expected in these waste streams.  

The volumes given in tables are the as disposed volumes. These waste streams are not amenable 
to compaction and no treatment is necessary to meet the waste acceptance criteria. However, the 
waste will be packaged in a manner that minimizes void spaces inside the waste containers, such 
as filling voids with sand or grout. 

NFRCOMP – This waste is non-fuel reactor components. This waste stream is identified in 
Table 8.0-1-3 as waste stream 11. This waste stream occurs as a Class C utility waste stream 
because of the presence of long-lived activation products. This waste is a utility waste. Within 
the Texas Compact, it is generated by Vermont. 

Non-fuel reactor components consist of metallic components that have become activated by 
exposure to neutrons in the reactor. This waste stream includes fuel channels, control rods, 
control rod channels, in-core instrumentation, and flux wires. These components are usually 
made of corrosion resistant alloys and may contain neutron-absorbing elements, such as boron, 
cadmium, or hafnium. These materials have been exposed to the primary reactor coolant and the 
neutron flux in the reactor core. The physical and chemical characteristics of this waste stream 
resemble that of stainless steel. No hazardous components are expected in this waste stream. 

The volumes given in tables are the as disposed volumes. This waste stream is not amenable to 
compaction and no treatment is necessary to meet the waste acceptance criteria. However, the 
waste will be packaged in a manner that minimizes void spaces inside the waste containers, such 
as filling voids with sand or grout. 

PROCFIL – This waste is process filter waste. Process filters are from the primary coolant loop. 
This waste stream is identified in Table 8.0-1-3 as waste stream 12. This waste stream occurs as 
a Class C utility waste stream because of the presence of long-lived radionuclides. This waste is 
a utility waste. Within the Texas Compact, it is generated by the nuclear utilities in Texas.  

This waste group is a combination of the NRC names FSLUDGE and FCARTRG from the 
primary coolant loop process. The primary coolant is filtered continuously to maintain high 
water quality. The process filters may contain both activation products and fission products. The 
filter elements are constructed of styrene polymers, wound or woven fabric, or pleated paper and 
may be supported internally by wire or mesh. The fabric filters are usually made of cotton or 
nylon. Paper elements are often impregnated with epoxy. Some process filters remove only 
particles and others have ion exchange capability. Process filters made of natural materials are 
subject to decomposition and microbial degradation. No hazardous components are expected in 
this waste stream.  

The volumes given in tables are the as disposed volume after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must be dewatered or 
solidified before disposal. 

RWCUPRS – This waste is reactor water cleanup resins. This waste stream is identified in Table 
8.0-1-3 as waste stream 13. This waste stream occurs as a Class B waste. This waste is a utility 
waste. Within the Texas Compact, it is generated by the Vermont. 
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Reactor water cleanup resins are ion exchange resins used to maintain high water quality in the 
reactor’s primary coolant system. Water from the primary coolant system continually circulates 
through the resins, which remove radiological contaminants from the water. The resins are made 
of various styrene polymers and are in the form of granules or small beads approximately 1 mm 
in diameter. The resins may contain both activation products and fission products. No hazardous 
components are expected in this waste stream.  

The volumes given in tables are the as disposed volume after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must be dewatered or 
solidified before disposal. 

RWDMRES – This waste is reactor water demineralization resins. This waste is identified in 
Table 8.0-1-3 as waste streams 14, 15, 16, and 17. This waste occurs as either a Class A or Class 
B waste, depending on the particular radionuclide concentrations. This waste is a utility waste. 
Within the Texas Compact, it is generated by the Vermont and Texas utilities. 

Reactor water demineralization resins are ion exchange resins used to maintain water quality and 
remove mineral deposits from the primary coolant systems of nuclear reactors. The resins are 
made of various styrene polymers and are in the form of granules or small beads approximately 1 
mm in diameter. The resins are used to maintain high water quality in the primary coolant 
system. They are also used periodically to remove radioactive minerals from piping, valves, and 
pumps of the primary coolant system and thereby, reduce occupational radiation exposures to 
workers near the primary coolant system. When the primary system is periodically 
decontaminated, water containing metal ions or organic acids is circulated through the coolant 
loop to remove solid deposits from the system. The water then passes through resin columns 
which remove the contaminants from the water. Chelating agents are often used to help remove 
contamination. The demineralization resins may contain chelating agents. No hazardous 
components are expected in this waste stream.  

The volumes given in tables are the as disposed volumes after any treatment that may be 
necessary to meet the waste acceptance criteria. These waste streams must be dewatered or 
solidified before disposal. 

SSYSRES – This waste is secondary system resins. Secondary systems are systems other than 
the primary reactor coolant system. This waste stream is identified in Table 8.0-1-3 as waste 
stream 18. This waste stream occurs as a Class A utility waste stream. This waste is a utility 
waste. Within the Texas Compact, it is generated by the Texas utilities.  

Secondary system resins are ion exchange resins used to filter water in systems other than the 
primary reactor coolant. The reactors of the Texas utilities are all pressurized water reactors, 
which have a secondary coolant loop that includes the heat exchangers, steam generators, 
turbines, piping, and valves. The secondary system resins have the same physical and chemical 
properties as the other resins described for the primary coolant system, but the radionuclide 
concentrations are generally lower. No hazardous components are expected in this waste stream.  

The volumes given in tables are the as disposed volume after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must be dewatered or 
solidified before disposal. 
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ABSLIQD – This waste is absorbed liquids. This waste is identified in Table 8.0-1-3 as waste 
streams 19 and 20. This waste occurs as Class A waste. This is a non-utility waste stream. Within 
the Texas Compact, it is generated in Texas and Vermont.  

Absorbed liquids come from non-utility generators, such as universities and medical schools. 
This waste stream includes aqueous and organic liquids, primarily from liquid scintillation vials 
used to measure beta-emitting radionuclides like tritium and carbon-14. Absorbed liquids may be 
generated by laboratory analytical measurements, biomedical research, tracer studies, or other 
laboratory procedures. Before disposal, the liquids must be packed in an adequate quantity of 
absorbing medium to prevent the release of free liquids after disposal. Alternatively, the liquids 
may be solidified with grout or concrete prior to disposal to immobilize free liquids. The waste 
may contain organic compounds, primarily from the scintillation fluid, but no listed hazardous 
chemicals are expected.  

The volumes given in tables are is the as disposed volume after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream will either be packed with 
absorbent or be solidified before receipt. 

BIOWAST – This waste is biological materials. This waste is identified in Table 8.0-1-3 as 
waste streams 21 and 22. This waste occurs as Class A waste. This is a non-utility waste stream. 
Within the Texas Compact, it is generated in Texas and Vermont. 

Biological waste comes from non-utility generators, such as hospitals, medical schools, and 
research institutions. The waste may contain animal carcasses, tissues, animal bedding and 
excreta, plant tissues, culture media, syringes, and test tubes. The majority of the volume consists 
of animal carcasses such as mice, rats, rabbits, cats, and dogs. The carcasses, tissues, and excreta 
have some pathogenic potential and may contain compounds labeled with radioactive substances. 
Generally, the radionuclide concentrations in this waste stream are very low. No hazardous 
chemical contaminants are expected in this waste stream.  

The volumes given in tables are the as disposed volume after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must be treated before 
disposal (for example, by sterilization) to reduce the non-radiological hazard. 

HIGHACT – This waste is high activity waste, such as activated metals. This waste stream is 
identified in Table 8.0-1-3 as waste stream 25. This waste stream occurs as Class A waste. This 
is a non-utility waste stream. Within the Texas Compact, it is generated in Texas. 

High activity wastes are a broad category of wastes generated by non-utility sources. The waste 
may contain activated metals and equipment produced by accelerators and research reactors. The 
waste stream includes accelerator targets used for research and isotope production. The physical 
and chemical characteristics resemble those of non-fuel reactor components (NFRCOMP), 
discussed above with the nuclear utility waste streams, but the radionuclide concentrations are 
generally lower. No hazardous components are expected in this waste stream.  

The volumes given in tables are the as disposed volume. This waste stream is not amenable to 
compaction and no treatment is necessary to meet the waste acceptance criteria. However, the 
waste will be packaged in a manner that minimizes void spaces inside the waste containers, such 
as filling voids with sand or grout. 
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LOWASTE – This waste is low activity waste. This waste stream is identified in Table 8.0-1-3 
as waste stream 26. This waste stream occurs as Class A waste. This is a non-utility waste 
stream. Within the Texas Compact, it is generated in Vermont. 

Low activity waste consists of miscellaneous radioactive materials with relatively low 
radionuclide concentrations from non-utility generators. The waste composition resembles the 
compactable and non-compactable trash waste streams (COTRASH and NCTRASH) described 
above. No hazardous components are expected in this waste stream.  

The volumes given in tables are the as disposed volume. Portions of this waste stream may be 
compacted before disposal, although compaction is not necessary to meet the waste acceptance 
criteria. 

SOURCES – This waste is radioactive sources. This waste is identified in Table 8.0-1-3 as 
waste streams 30, 31, and 32. This waste occurs as Class A, B, and C waste, depending on the 
particular radionuclide concentrations in the sources. This is a non-utility waste stream. Within 
the Texas Compact, it is generated primarily in Texas with a small amount generated in 
Vermont. 

These waste streams consist of sealed sources of radioactive material used for instrument 
calibration, moisture gauges, radiography sources, and radiotherapy sources. The radioactive 
material is usually contained on a small metallic disk sealed in a plastic or metal container. The 
sources are discarded by non-utility entities after the sources, or the instruments that contain 
them, are no longer wanted. The radionuclide concentrations in the sources are often quite high. 
Therefore, they generally require special packaging for shipment and disposal. In preparation for 
disposal, the sealed sources are typically encased in grout or concrete inside a 5-gallon, or larger, 
steel drum. The concrete provides radiation shielding and protects the source from damage. No 
hazardous components are expected in this waste stream.  

The volumes given in tables are the as disposed volumes after any treatment that may be 
necessary to meet the waste acceptance criteria. This waste stream must generally be 
encapsulated in concrete or grout to provide shielding before shipment and disposal. 

D&D PWR or D&D BWR – This waste is decommissioning and decontamination waste from 
nuclear reactors. This waste is identified in Table 8.0-1-3 as waste streams 33 through 38. This 
waste occurs as Class A, B, and C waste streams, depending on the particular radionuclide 
concentrations. The six waste streams were defined to characterize reactor decommissioning 
wastes. There are three waste streams for the four PWRs in Texas and three waste streams for the 
single BWR in Vermont. Each set of three waste streams represents composite Class A, B, and C 
decommissioning wastes. For example, waste streams for a reference BWR decommissioning 
were taken from NRC 1984. All of the waste streams from this reference were grouped into 
Class A, B, and C categories. In each waste class the radionuclide concentrations were combined 
into a volume weighted average. The result, for the BWR facility, was a set of three waste 
streams (Class A, B, and C) representing weighted average radionuclide concentrations. The 
same process was followed for the PWR decommissioning wastes, using information in NRC 
1978. The result was three PWR decommissioning waste streams, one for each waste class.  

The majority of the volume for both reactor types consisted of contaminated rubble, debris, and 
building materials from the demolition of the reactor containment building, biological shield, and 
adjacent structures. There were smaller volumes of highly radioactive activated metals from the 
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reactor vessel and internal equipment from the reactor. The activated components have 
properties similar to the non-fuel reactor components (NFRCOMP) waste stream. Resins may be 
used to clean water used during the decommissioning process. No hazardous components are 
expected in this waste stream. This waste will only be generated following closure of a nuclear 
reactor. During the active lifetime of a nuclear reactor, the waste generated will be classified in 
one of the other categories listed above. 

The volumes given in tables are the as disposed volumes. These waste streams are not amenable 
to compaction and no treatment is necessary to meet the waste acceptance criteria. However, the 
waste will be packaged in a manner that minimizes void spaces inside the waste containers, such 
as filling voids with sand or grout where necessary. Waste containing free-liquids must be 
dewatered, solidified or absorbed before disposal. 

4.0 VOLUMES OF WASTE 

4.1 Volumes of Waste Generated  
The potential waste generators in the Texas Compact were surveyed and asked to estimate waste 
volumes, activities, and waste classes that would be shipped for disposal, both currently and in 
the future. The results of the generator surveys are documented in RAE2000. No trends in waste 
generation rates have been identified. The individual generators have indicated in surveys that 
they do no expect their waste generation rates to change significantly over time (RAE 2000). 

The volumes of LLRW generated by each of the generators in the Texas Compact were defined 
in Table 8.0-1-4 in terms of the waste streams, waste group, and class. The volumes are based on 
a 35-year projection of waste disposal needs. Table 8.0-1-4 shows the expected volumes of 
operational waste from ongoing activities and the wastes expected to be generated from reactor 
decommissioning activities. Reactor decommissioning was assumed to occur at the end of each 
plant’s current operating license. Table 8.0-1-4 also shows the total volume per waste class 
expected from each generator and for each class for the facility. 

 

Table 8.0-1-4. Waste Stream Volumes by Generator 

Volume (cubic feet) Volume (cubic meters) 
Generator Waste 

Stream 
Waste 
Group 

Class 
A 

Class 
B 

Class 
C 

Class 
A 

Class 
B 

Class 
C 

3 COTRASH 4,987 - - - - 141 - - - - 

6 FLDRFSL 997 - - - - 28 - - - - 

9 NCTRASH 249,369 - - - - 7,061 - - - - 

14 RWDMRES 707 - - - - 20 - - - - 

18 SSYSRES 23,939 - - - - 678 - - - - 

15 RWDMRES - - 17,000 - - - - 481 - - 

12 PROCFIL - - - - 17,000 - - - - 481 

Operations Total 279,999 17,000 17,000 7,929 481 481 

South Texas Project, 
TX 

33 D&D PWR 1,200,000 - - - - 33,980 - - - - 
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Table 8.0-1-4. Waste Stream Volumes by Generator 

Volume (cubic feet) Volume (cubic meters) 
Generator Waste 

Stream 
Waste 
Group 

Class 
A 

Class 
B 

Class 
C 

Class 
A 

Class 
B 

Class 
C 

34 D&D PWR - - 170,000 - - - - 4,814 - - 

35 D&D PWR - - - - 1,900 - - - - 54 

Decommissioning 
Total 1,200,000 170,000 1,900 33,980 4,814 54 

TOTAL 1,479,999 187,000 18,900 41,909 5,295 535 
3 COTRASH 6,165 - - - - 175 - - - - 

6 FLDRFSL 2,302 - - - - 65 - - - - 

9 NCTRASH 205,505 - - - - 5,819 - - - - 

14 RWDMRES 10,029 - - - - 284 - - - - 

15 RWDMRES - - 7,500 - - - - 212 - - 

12 PROCFIL - - - - 2,300 - - - - 65 

Operations Total 224,001 7,500 2,300 6,343 212 65 
33 D&D PWR 410,000 - - - - 11,610 - - - - 

34 D&D PWR - - 37,000 - - - - 1,048 - - 

35 D&D PWR - - - - 1,900 - - - - 54 

Decommissioning 
Total 410,000 37,000 1,900 11,610 1,048 54 

Comanche Peak, TX 

TOTAL 634,001 44,500 4,200 17,953 1,260 119 
1 CONDFSL 36,931 - - - - 1,046 - - - - 

4 COTRASH 40,288 - - - - 1,141 - - - - 

5 DECONRS 1,343 - - - - 38 - - - - 

7 FPFILSL 227 - - - - 6 - - - - 

10 NCTRASH 40,288 - - - - 1,141 - - - - 

16 RWDMRES 923 - - - - 26 - - - - 

2 CONDFSL - - 2,756 - - - - 78 - - 

13 RWCUPRS - - 175 - - - - 5 - - 

17 RWDMRES - - 69 - - - - 2 - - 

8 FPFILSL - - - - 458 - - - - 13 

11 NFRCOMP - - - - 2,542 - - - - 72 

Operations Total 120,000 3,000 3,000 3,398 85 85
36 D&D BWR 76,000 - - - - 2,152 - - - - 

37 D&D BWR - - 5,700 - - - - 161 - - 

38 D&D BWR - - - - 1,300 - - - - 37 

Decommissioning 
Total 76,000 5,700 1,300 2,152 161 37

Vermont Yankee, VT 

TOTAL 196,000 8,700 4,300 5,550 246 122
24 COTRASH 103 - - - - 3 - - - - Middlebury College, 

VT 29 NCTRASH 27 - - - - 1 - - - - 
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Table 8.0-1-4. Waste Stream Volumes by Generator 

Volume (cubic feet) Volume (cubic meters) 
Generator Waste 

Stream 
Waste 
Group 

Class 
A 

Class 
B 

Class 
C 

Class 
A 

Class 
B 

Class 
C 

TOTAL 130 0 0 4 0 0 
19 ABSLIQD 863 - - - - 24 - - - - 

21 BIOWAST 13 - - - - 0 - - - - 

23 COTRASH 171 - - - - 5 - - - - 

25 HIGHACT 9 - - - - 0 - - - - 

27 NCTRASH 539 - - - - 15 - - - - 

30 SOURCES 4 - - - - 0 - - - - 

Texas A & M 
University, TX 

TOTAL 1,599 0 0 45 0 0 
21 BIOWAST 1,443 - - - - 41 - - - - 

23 COTRASH 1,443 - - - - 41 - - - - 

25 HIGHACT 35 - - - - 1 - - - - 

27 NCTRASH 1,443 - - - - 41 - - - - 

30 SOURCES 35 - - - - 1 - - - - 

University of Texas 
at Austin, TX 

TOTAL 4,399 0 0 125 0 0 
23 COTRASH 181 - - - - 5 - - - - 

26 LOWASTE 9 - - - - 0 - - - - University of Texas 
at Arlington, TX 

TOTAL 190 0 0 5 0 0 
23 COTRASH 1,300 - - - - 37 - - - - University of Texas 

at San Antonio, TX TOTAL 1,300 0 0 37 0 0 
23 COTRASH 5,018 - - - - 142 - - - - 

27 NCTRASH 72,982 - - - - 2,067 - - - - 
Texas A&M 
University Nuclear 
Science Center, TX TOTAL 78,000 0 0 2,209 0 0

20 ABSLIQD 833 - - - - 24 - - - - 

22 BIOWAST 833 - - - - 24 - - - - 

24 COTRASH 833 - - - - 24 - - - - 
University of 
Vermont, VT 

TOTAL 2,499 0 0 71 0 0
19 ABSLIQD 2,107 - - - - 60 - - - - 

21 BIOWAST 1,054 - - - - 30 - - - - 

23 COTRASH 3,512 - - - - 99 - - - - 

26 LOWASTE 527 - - - - 15 - - - - 

University of 
Houston, TX 

TOTAL 7,200 0 0 204 0 0
19 ABSLIQD 1,253 - - - - 35 - - - - 

21 BIOWAST 36 - - - - 1 - - - - 

23 COTRASH 11 - - - - 0 - - - - 
Baylor College of 
Medicine, TX 

TOTAL 1,300 0 0 37 0 0

University of Texas
23 COTRASH 130 - - - - 4 - - - - 
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Table 8.0-1-4. Waste Stream Volumes by Generator 

Volume (cubic feet) Volume (cubic meters) 
Generator Waste 

Stream 
Waste 
Group 

Class 
A 

Class 
B 

Class 
C 

Class 
A 

Class 
B 

Class 
C 

Health Science 
Center at Houston, 
TX TOTAL 130 0 0 4 0 0

19 ABSLIQD 4,284 - - - - 121 - - - - 

23 COTRASH 816 - - - - 23 - - - - 
University of Texas 
Health Science 
Center at San 
Antonio, TX TOTAL 5,100 0 0 144 0 0

19 ABSLIQD 337 - - - - 10 - - - - 

23 COTRASH 763 - - - - 22 - - - - 
Veterans' Affairs 
Medical Center of 
Houston, TX TOTAL 1,100 0 0 31 0 0

University of Texas 
Health Science 
Center at Tyler, TX - - NA[1] - - - - - - - - - - - - 

30 SOURCES 88 - -  2 - -  

32 SOURCES - - - - 24 - - - - 1 Texas Department 
of Health, TX 

TOTAL 88 0 24 2 0 1
24 COTRASH 110 - - - - 481 - - - - Veterans' Affairs 

Medical Center 
White River 
Junction, VT TOTAL 110 0 0 481 0 0

31 SOURCES - - 14 - - - - 0 - - Vermont Department 
of Health, VT TOTAL 0 14 0 0 0 0

19 ABSLIQD 2,625 - - - - 74 - - - - 

21 BIOWAST 525 - - - - 15 - - - - 

23 COTRASH 3,150 - - - - 89 - - - - 

University of Texas 
Medical Branch of 
Galveston, TX 

TOTAL 6,300 0 0 178 0 0
19 ABSLIQD 165 - - - - 5 - - - - 

23 COTRASH 193 - - - - 5 - - - - 

26 LOWASTE 55 - - - - 2 - - - - 

30 SOURCES 28 - - - - 1 - - - - 

Texas Tech 
University Health 
Science Center 

TOTAL 441 0 0 12 0 0
19 ABSLIQD 4,386 - - - - 124 - - - - 

23 COTRASH 914 - - - - 26 - - - - 
University of Texas 
M.D. Anderson 
Cancer Center, TX TOTAL 5,300 0 0 150 0 0

23 COTRASH 1,400 - - - - 40 - - - - 
Rhodia, Inc., TX TOTAL 1,400 0 0 40 0 0

23 COTRASH 2,550 - - - - 72 - - - - 

27 NCTRASH 2,550 - - - - 72 - - - - Southwest Research 
Institute, TX 

TOTAL 5,100 0 0 144 0 0

Texas Instruments
23 COTRASH 2 - -  0 - -  

https://eroom.wgint.com/eRoomReq/Catherine/App 8-0-1 Tables.xls#RANGE!A151#RANGE!A151
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Table 8.0-1-4. Waste Stream Volumes by Generator 

Volume (cubic feet) Volume (cubic meters) 
Generator Waste 

Stream 
Waste 
Group 

Class 
A 

Class 
B 

Class 
C 

Class 
A 

Class 
B 

Class 
C 

TX TOTAL 2 0 0 0 0 0
23 COTRASH 5,000 - - - - 142 - - - - 

27 NCTRASH 5,000 - - - - 142 - - - - 

30 SOURCES 5,000 - - - - 142 - - - - 

28 NCTRASH - - 1,700 - - - - 48 - - 

31 SOURCES - - 1,700 - - - - 48 - - 

32 SOURCES - - - - 3,400 - - - - 96 

TN Technologies, 
TX 

TOTAL 15,000 3,400 3,400 425 96 96
23 COTRASH 35 - - - - 1 - - - - 

32 SOURCES - - - - 260 - - - - 7 Radiation 
Technology, TX 

TOTAL 35 0 260 1 0 7
23 COTRASH 260 - - - - 7 - - - - 

Baker Atlas, TX TOTAL 260 0 0 7 0 0
23 COTRASH 3 - - - - 0 - - - - 

25 HIGHACT 15 - - - - 0 - - - - International 
Isotopes, TX 

TOTAL 18 0 0 1 0 0
19 ABSLIQD 5,571 - - - - 158 - - - - 

21 BIOWAST 5,571 - - - - 158 - - - - 

23 COTRASH 5,571 - - - - 158 - - - - 

25 HIGHACT 5,571 - - - - 158 - - - - 

26 LOWASTE 5,571 - - - - 158 - - - - 

27 NCTRASH 5,571 - - - - 158 - - - - 

30 SOURCES 5,571 - - - - 158 - - - - 

28 NCTRASH - - 335 - - - - 9 - - 

31 SOURCES - - 335 - - - - 9 - - 

32 SOURCES - - - - 940 - - - - 27 

U.S. Military (TX & 
VT) 

TOTAL 38,997 670 940 1,104 19 27
Operations Total 799,998 31,584 26,924 23,132 894 762

Decommissioning 
Total 1,686,000 212,700 5,100 47,742 6,023 144

Class TOTAL 2,485,998 244,284 32,024 70,874 6,917 907
CWF TOTALS 

Facility TOTAL 2,762,306 78,698 

[1] NA – Not Applicable, Generator has not forecasted wastes requring land disposal.    

 

https://eroom.wgint.com/eRoomReq/Catherine/App 8-0-1 Tables.xls#RANGE!C94#RANGE!C94
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4.2 Volume Generation Rates 
The non-utility waste accepted for disposal at the Texas Compact facility is generated at a 
constant annual rate over the life of the facility. In the inventory study (RAE 2000), none of the 
generators expressed plans for altering waste generation rates during the operational life of the 
disposal facility. The utility generators have different disposal capacity needs depending on the 
timing of refueling outages and decommissioning of the reactors. Each individual reactor will 
have a refueling outage about every 18 months to two years. With five reactors in the Texas 
Compact, multiple refueling outages will likely occur each year, resulting in relatively uniform 
annual waste generation rates. At the end of each reactor’s operating license, the operational 
waste streams cease and decommissioning is assumed to begin. Significant waste volumes are 
generated during decommissioning Table 8.0-1-5 shows the volumes of waste and the activity 
disposed for each year that the CWF operates. The table also shows the assumptions regarding 
the time of each reactor’s decommissioning. 

 

Table 8.0-1-5. Annual Waste Volumes and Activities for the CWF 

Volume Disposed 
Year of Facility 

Operation Calendar Year (cubic feet)
(cubic 

meters) 
Curies 

Disposed Reactors Operating*
1 2010 95,167 2,695 457,181 STP1&2, CP1&2, VY 

2 2011 95,167 2,695 457,181 STP1&2, CP1&2, VY 

3 2012 95,167 2,695 457,181 STP1&2, CP1&2, VY 

4 2013 43,055 1,219 76,330 STP1&2, CP1&2 

5 2014 43,055 1,219 76,330 STP1&2, CP1&2 

6 2015 43,055 1,219 76,330 STP1&2, CP1&2 

7 2016 43,055 1,219 76,330 STP1&2, CP1&2 

8 2017 43,055 1,219 76,330 STP1&2, CP1&2 

9 2018 43,055 1,219 76,330 STP1&2, CP1&2 

10 2019 29,222 827 5,751 STP1&2, CP1&2 

11 2020 29,222 827 5,751 STP1&2, CP1&2 

12 2021 29,222 827 5,751 STP1&2, CP1&2 

13 2022 29,222 827 5,751 STP1&2, CP1&2 

14 2023 29,222 827 5,751 STP1&2, CP1&2 

15 2024 29,222 827 5,751 STP1&2, CP1&2 

16 2025 29,222 827 5,751 STP1&2, CP1&2 

17 2026 29,222 827 5,751 STP1&2, CP1&2 

18 2027 29,222 827 5,751 STP1&2, CP1&2 

19 2028 210,255 5,954 249,425 STP2, CP1&2 

20 2029 210,255 5,954 249,425 CP1&2 

21 2030 210,255 5,954 249,425 CP1&2 

22 2031 260,133 7,366 370,295 CP2 

23 2032 260,133 7,366 370,295 CP2 
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Table 8.0-1-5. Annual Waste Volumes and Activities for the CWF 

Volume Disposed 
Year of Facility 

Operation Calendar Year (cubic feet)
(cubic 

meters) 
Curies 

Disposed Reactors Operating*
24 2033 251,141 7,112 369,448 CP2 

25 2034 251,141 7,112 369,448  

26 2035 55,155 1,562 122,142  

27 2036 55,155 1,562 122,142  

28 2037 55,155 1,562 122,142  

29 2038 55,155 1,562 122,142  

30 2039 55,155 1,562 122,142  

31 2040 5,277 149 1,273  

32 2041 5,277 149 1,273  

33 2042 5,277 149 1,273  

34 2043 5,277 149 1,273  

35 2044 5,277 149 1,273  

Totals 2,762,311 78,220 4,726,124 - - 

* STP1&2 is South Texas Project, Units 1 & 2. CP1&2 is Comanche Peak, Units 1 & 2. VY is Vermont 
Yankee. 

 

5.0 RADIONUCLIDE AND CHEMICAL CONCENTRATIONS 

5.1 Radionuclide Concentrations of CWF Waste Streams 
Each waste stream has a characteristic mix of radionuclide concentrations. The radionuclide 
concentrations of most waste streams were taken from the license application prepared by the 
TLLRWDA in 1996 (TLLRWDA 1996). This report was the source of all of the waste stream 
concentrations, except the decommissioning waste streams. The radionuclide concentrations in 
the report are based on surveys of the waste generators and information published by the NRC. 
Although the information is approximately ten years old, it is believed to be representative of 
current and future waste stream characteristics, because the processes that generate the wastes 
have not changed significantly. 

Waste volumes were taken from more recent generator surveys, as documented in RAE 2000. 
This report is the most complete and up to date estimate of present and future waste volumes to 
be generated in the Texas Compact. Older estimates, such as the TLLRWDA Application, 
contain significantly different and outdated volume estimates. A drawback of the August 2000 
report is that it does not provide radionuclide-specific waste stream characterizations. 

In order to utilize the more recent volume information in the August 2000 report, the volume 
data were combined with existing characterizations of low-level waste streams found in the 
TLLRWDA Application, Appendix 2.6.1 and in NRC publications. The waste stream 
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radiological characteristics from the Texas Compact are expected to be similar to characteristics 
previously documented, because the processes that generate the low-level waste are essentially 
the same. Radionuclide concentration data were taken from the TLLRWDA Application, 
Appendix 2.6.1 (except for decommissioning waste streams, which were taken from NRC 1978 
and NRC 1984). The waste stream data found in these sources are believed to be reliable and 
representative of low-level waste streams currently being generated. 

External radiation dose rates were calculated for each waste stream using the MicroShield® 
computer model (Grove 1996). The external dose rates were estimated using the conservative 
assumption that the wastes were packaged in unshielded drums. The external dose rates serve as 
the basis for determining if each waste stream is a “containerized Class A” waste under Texas 
regulations. A containerized Class A waste is any waste with an external dose rate greater than 
100 mrem/hr at a distance of 30 cm from the surface of the waste container 
[30 TAC 336.702(5)]. The tables in this appendix identify the containerized Class A waste 
streams. 

Many of the utility waste streams contain neutron activation products. Common activation 
products include C-14 and Co-60. Other neutron activation products that are difficult to directly 
measure are often not included in waste characterization information. Seven neutron activation 
products that are difficult to measure are identified in NRC 2000. The radionuclides are Be-10, 
Cl-36, Mo-93, Nb-93m, Ag-108m, Cd-113m, and Sn-121m. All of these radionuclides (except 
Sn-121m, which was not detected in the NRC 2000 study) were added to the CWF inventory 
using the scaling relationships shown in NRC 2000. These radionuclides were added to the 
primary coolant resins and activated metal waste streams in both the operational and 
decommissioning waste streams. 

The waste streams in Table 8.0-1-3 are identified by the state in which they are generated. Waste 
streams from different states may have different radionuclide concentrations even though the 
waste stream name is the same. For example, the Texas and Vermont utility waste streams have 
different radionuclide concentrations because of the different reactor types. Differences are also 
seen among similar non-utility waste streams from generators in different states. 

The decommissioning waste streams were characterized using data from NRC publications. The 
BWR and PWR decommissioning wastes each represent a volume-weighted average of the waste 
streams listed in the NRC reports. The PWR data were taken from NRC1978 and the BWR data 
were taken from NRC1984. The decommissioning waste streams from the NRC reports were 
grouped into Class A, B, and C waste streams. In each waste class, the radionuclide 
concentrations were combined to form a volume weighted average concentration for that waste 
class. The result was a set of three representative waste streams (Class A, Class B, and Class C) 
for the PWR and three for the BWR. 

The waste stream radionuclide concentrations are listed in Table 8.0-1-6. These waste stream 
concentrations were combined with the volumes of each waste stream to arrive at the total 
radionuclide inventory for the CWF. 

The total radionuclide inventory will serve as input to the long-term performance assessment, the 
worker dose calculations, and the accident analysis. 
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Table 8.0-1-6. Radionuclide Concentrations by Waste Stream 
UTILITY WASTE STREAMS 

Nuclide Concentrations 
(Ci/ft3) 
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Class: A B A A A A A C A A C 
H-3 9.0E-05 4.8E-05 2.2E-05 3.8E-06  5.4E-05 5.5E-06 3.2E-05 3.8E-06
Be-7   
Be-10  (neutron activation product) 1.2E-06 7.0E-06 8.6E-04  
C-14 8.9E-05 5.8E-04 2.2E-07 2.0E-06 9.3E-04  2.6E-07 8.3E-07 3.1E-07 2.0E-06 5.9E-04
Na-22   
P-32   
S-35   
Cl-36  (neutron activation product) 3.4E-07 2.0E-06 2.4E-04  
Ca-45   
Sc-46   
Cr-51 2.9E-08 1.0E-05 1.4E-04 3.8E-06  2.1E-04 3.8E-06
Mn-54 2.3E-04 1.6E-03 1.0E-04 2.1E-04 3.2E-05 3.3E-03 7.9E-03 1.5E-04 2.1E-04 1.4E+01
Fe-55 1.1E-03 7.1E-03 1.9E-03 3.0E-03  6.7E-02 2.1E-01 2.7E-03 3.0E-03 2.1E+02
Fe-59 1.3E-06 1.9E-05 4.6E-05 1.0E-05  6.7E-05 1.0E-05
Co-56   
Co-57  1.0E-08  1.5E-08
Co-58 3.7E-06 7.4E-05 7.2E-04  1.0E-03
Co-60 1.3E-03 7.4E-03 3.7E-04 8.6E-04 9.1E-01 3.2E-05 4.0E-02 1.3E-01 5.2E-04 8.6E-04 2.9E+02
Ni-59   2.3E-01
Ni-63 9.1E-04 5.0E-03 1.2E-04 2.0E-05 2.5E-02  8.7E-04 3.1E-03 1.7E-04 2.0E-05 1.2E+01
Zn-65 2.4E-03 2.7E-02 3.6E-08 1.2E-04  3.3E-03 7.0E-03 5.1E-08 1.2E-04
Ge-68   
Se-75   
Kr-85   
Rb-86   
Sr-85   
Sr-89   
Sr-90 1.6E-05 5.0E-05 3.0E-06 5.6E-04  2.8E-06 9.9E-06 3.0E-06 6.7E-06
Y-88   
Zr-95  7.2E-05 9.5E-06  1.0E-04 9.5E-06
Nb-93m  (neutron activation product)   2.0E-01
Nb-94   3.0E-05
Nb-95 7.2E-09 2.6E-06 9.4E-05 1.1E-06  1.4E-04 1.1E-06
Mo-93  (neutron activation product)   4.7E-04
Tc-99 1.8E-09 3.4E-09 6.2E-10 2.0E-07  3.7E-07 1.3E-06 6.2E-10 2.1E-06
Ru-103   
Ru-106   
Ag-108m  (neutron activation product)   
Ag-110m 2.7E-06 1.2E-04 9.1E-06  9.1E-06
Cd-109   
Cd-113m  (neutron activation product)   
In-111   
Sn-113   
Sb-124   
Sb-125   
I-125   
I-129 3.6E-11 9.4E-11 5.7E-12 1.9E-09  3.3E-09 1.4E-08 5.7E-12 9.4E-08
I-131  2.7E-05  3.9E-05
Cs-134 9.6E-04 5.1E-03 1.1E-05  1.1E-05
Cs-135   
Cs-137 3.3E-03 1.0E-02 2.5E-08 1.1E-04  1.1E-03 3.8E-03 3.6E-08 1.1E-04 1.4E-03
Cs-139   
Ba-133   
Ba-140/La-140   
Ce-141   
Ce-144  2.8E-09  4.0E-09
Pm-147   
Eu-152   
Gd-153   
Hf-175   
W-187   
Ta-182   
Re-187   
Ir-192   
Au-198   
Hg-208   
Ra-226   
Ra-228   
Th-230   
Th-232   
U-232   1.7E-09
U-233   1.3E-12
U-234   8.5E-06
U-235   1.5E-08
U-236   7.6E-09
U-238   1.1E-10
Np-237   1.3E-10
Pu-238 2.3E-08 8.0E-08 2.6E-06 8.8E-08  3.7E-06 8.8E-08 3.1E-06
Pu-239 2.7E-08 7.8E-08 1.1E-07 4.2E-04  1.1E-07 2.8E-07
Pu-241 4.2E-06 2.5E-05 4.2E-05 1.5E-02  7.0E-06 2.5E-05 4.2E-05 8.1E-06
Pu-242   1.9E-08
Am-241 6.0E-08 3.2E-07 2.1E-07  5.9E-07 2.5E-06 2.1E-07 6.7E-08
Am-243   2.0E-12
Cm-242 1.9E-08 2.1E-07 1.1E-07 6.7E-06  1.1E-07 1.1E-06
Cm-243/244 1.0E-08 5.5E-08 8.3E-08  2.0E-07 8.3E-07 8.3E-08 1.6E-05

TOTAL ACTIVITY (CI) 3.84E+02 1.77E+02 4.03E+01 1.78E+02 1.28E+03 2.11E-01 2.62E+01 1.66E+02 2.33E+03 1.78E+02 1.34E+06 
DOSE RATE @ 30 CM (MR/HR) 5.79E+01 3.45E+02 1.38E+01 1.78E+01 1.60E+04 7.54E-01 7.40E+02 2.38E+03 1.95E+01 1.78E+01 5.17E+06 

VOLUME DISPOSED (FT3) 3.69E+04 2.76E+03 1.12E+04 4.03E+04 1.34E+03 3.30E+03 2.27E+02 4.58E+02 4.55E+05 4.03E+04 2.54E+03 
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Table 8.0-1-6. Radionuclide Concentrations by Waste Stream 
UTILITY WASTE STREAMS (CONTINUED) NON-UTILITY WASTE STREAMS 

NUCLIDE CONCENTRATIONS 
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CLASS C B A B A B A A A A A 
H-3 1.0E-03 1.9E-04 3.0E-02 8.6E-02 3.3E-03 3.2E-03  2.5E-01 3.6E-04 1.7E-03 3.3E-03 
Be-7   4.8E-03         
Be-10  (neutron activation product) 1.5E-03 3.8E-05 6.8E-05 5.3E-04 5.2E-07 1.7E-06      
C-14 9.1E-02 3.1E-03 4.4E-04 9.3E-05 4.4E-06 1.5E-05  1.8E-04 5.3E-05 7.1E-04 1.3E-03 
Na-22         8.8E-06   
P-32        4.1E-06  6.5E-06  
S-35        1.3E-04 1.8E-06 3.7E-06  
Cl-36  (neutron activation product) 4.2E-04 1.1E-05 1.9E-05 1.5E-04 1.5E-07 4.8E-07      
Ca-45         1.8E-05   
Sc-46          5.2E-06  
Cr-51   3.7E-03 1.6E-02      1.4E-03  
Mn-54 1.9E-01 1.1E-02 1.1E-02 9.7E-02 1.1E-04 4.0E-04      
Fe-55 2.7E-01 3.9E-02 2.3E-02 6.5E-02 6.0E-04 1.8E-03      
Fe-59  1.7E-04 5.1E-04         
Co-56            
Co-57 1.3E-02  6.3E-04     3.5E-08 3.5E-08   
Co-58 3.9E-01 5.2E-04 8.2E-02 3.9E-01   1.0E-09     
Co-60 1.6E+00 4.0E-02 7.2E-02 5.6E-01 5.5E-04 1.8E-03 1.0E-09     
Ni-59   5.4E-05         
Ni-63 2.1E-01 2.7E-02 2.3E-02 1.5E-01 1.5E-04 5.1E-04      
Zn-65 6.9E-03 1.5E-01  1.9E-02 7.1E-04 4.1E-03      
Ge-68            
Se-75          4.2E-07  
Kr-85            
Rb-86            
Sr-85          2.9E-06  
Sr-89            
Sr-90 9.3E-05 2.6E-04 4.6E-05 7.7E-05 3.1E-06 4.9E-05      
Y-88            
Zr-95   2.7E-03 4.3E-02        
Nb-93m  (neutron activation product)            
Nb-94            
Nb-95  3.4E-05 2.6E-03 5.2E-02      2.0E-06  
Mo-93  (neutron activation product)            
Tc-99  9.0E-07   3.1E-06 4.9E-06      
Ru-103          4.2E-06  
Ru-106            
Ag-108m  (neutron activation product)            
Ag-110m  7.0E-04          
Cd-109           8.7E-05 
Cd-113m  (neutron activation product)            
In-111          8.5E-06  
Sn-113          3.1E-06  
Sb-124            
Sb-125 1.3E-02  1.4E-03         
I-125        3.1E-03  1.7E-04  
I-129  6.2E-09   2.5E-08 4.9E-08      
I-131   3.2E-03       1.1E-03  
Cs-134 2.1E-02 3.5E-02 1.4E-02  2.2E-03 2.3E-03  8.5E-06    
Cs-135            
Cs-137 4.1E-02 5.2E-02 1.7E-02 7.4E-03 4.5E-03 7.1E-03      
Cs-139            
Ba-133            
Ba-140/La-140   1.1E-03         
Ce-141          6.5E-06  
Ce-144 2.6E-02  1.4E-03 2.0E-02        
Pm-147            
Eu-152            
Gd-153          2.1E-07  
Hf-175            
W-187            
Ta-182            
Re-187            
Ir-192            
Au-198            
Hg-208            
Ra-226            
Ra-228            
Th-230            
Th-232            
U-232            
U-233            
U-234            
U-235            
U-236            
U-238            
Np-237            
Pu-238  4.3E-07          
Pu-239 2.0E-06 4.2E-07 9.0E-08         
Pu-241 1.6E-02 1.2E-04 1.5E-03 1.5E-03 1.9E-05 6.6E-05      
Pu-242    3.9E-06        
Am-241  1.7E-06    5.5E-07      
Am-243            
Cm-242  1.2E-06          
Cm-243/244  3.0E-07 8.1E-08         
Total activity (Ci) 5.58E+04 6.30E+01 3.18E+03 3.69E+04 1.12E+01 1.47E+00 4.79E-05 5.47E+03 3.68E-01 4.43E+01 3.90E+00 
Dose rate @ 30 cm (mR/hr) 3.26E+04 1.98E+03 2.23E+03 1.39E+04 5.67E+01 1.05E+02 2.48E-05 1.11E-01 1.53E-01 4.04E+00 No gamma 

Volume Disposed (ft3) 1.93E+04 1.75E+02 1.07E+04 2.45E+04 9.23E+02 6.89E+01 2.39E+04 2.16E+04 8.33E+02 8.64E+03 8.33E+02 



APPLICATION FOR LICENSE TO AUTHORIZE NEAR-SURFACE 
LAND DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE 

Appendix 8.0-1: Texas Compact Inventory 
 

March 31, 2006 8.0-1-28 Revision 12a 

Table 8.0-1-6. Radionuclide Concentrations by Waste Stream 
NON-UTILITY WASTE STREAMS  (CONTINUED) 

NUCLIDE CONCENTRATIONS 
(CI/FT3) 
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CLASS: A A A A A B A A B C 
H-3 1.4E-02 1.0E-03  1.4E-03 7.5E-06 2.5E-01  7.8E-01 9.4E-01  
Be-7           
Be-10  (neutron activation product)           
C-14 2.5E-04 6.8E-05  6.7E-05 3.8E-06   1.8E-02   
Na-22 6.8E-06 1.4E-06   7.3E-09      
P-32 3.7E-04    7.4E-09      
S-35 7.9E-05 4.3E-05  2.0E-04 3.0E-07      
Cl-36  (neutron activation product) 2.3E-06          
Ca-45 6.9E-07 2.1E-05         
Sc-46 1.4E-06    4.0E-06      
Cr-51 4.7E-05          
Mn-54     7.3E-09      
Fe-55 1.2E-06         2.6E-02 
Fe-59 2.5E-07          
Co-56     1.8E-09      
Co-57 5.4E-07 3.6E-08   1.3E-05      
Co-58           
Co-60 3.7E-06  6.7E-02  4.8E-03   8.8E-04 6.8E-02 6.4E-02 
Ni-59           
Ni-63 3.2E-04    2.9E-05     2.6E-03 
Zn-65     4.4E-09      
Ge-68 6.6E-09          
Se-75 4.1E-08          
Kr-85 5.3E-05     5.5E-04   3.6E-02 1.5E-02 
Rb-86 2.7E-06          
Sr-85 1.4E-06          
Sr-89           
Sr-90 1.8E-09    1.5E-09   6.3E-04 1.4E-03 3.1E-02 
Y-88     3.6E-11      
Zr-95           
Nb-93m  (neutron activation product)           
Nb-94           
Nb-95 3.0E-06          
Mo-93  (neutron activation product)           
Tc-99 9.0E-06       6.2E-04   
Ru-103 1.6E-06          
Ru-106           
Ag-108m  (neutron activation product)           
Ag-110m           
Cd-109 1.8E-09 3.6E-06   5.9E-08     2.6E-03 
Cd-113m  (neutron activation product)           
In-111 1.6E-06          
Sn-113 3.6E-07    2.9E-11      
Sb-124     4.9E-05      
Sb-125           
I-125 5.9E-05    1.3E-04      
I-129           
I-131 1.0E-05    1.8E-04      
Cs-134 1.5E-08    7.2E-08      
Cs-135           
Cs-137 1.8E-07    3.3E-03   3.5E-03 9.8E-02 5.4E+00 
Cs-139     2.2E-13      
Ba-133 4.1E-10    8.1E-08      
Ba-140/La-140           
Ce-141 2.6E-06          
Ce-144           
Pm-147 7.8E-04    1.0E-04      
Eu-152     7.2E-11      
Gd-153 9.4E-08          
Hf-175     4.4E-08      
W-187 4.1E-08          
Ta-182     4.4E-08      
Re-187     4.4E-08      
Ir-192 2.7E-07    5.4E-05      
Au-198     4.5E-05      
Hg-208     1.9E-13      
Ra-226 3.4E-06    2.9E-06   2.1E-02   
Ra-228           
Th-230     1.6E-06      
Th-232 1.0E-06    1.4E-05  3.6E-04    
U-232           
U-233           
U-234           
U-235           
U-236           
U-238 1.6E-06    1.7E-06      
Np-237           
Pu-238          2.6E-03 
Pu-239     2.2E-08      
Pu-241           
Pu-242           
Am-241 2.8E-08    7.3E-09   1.0E-04  1.5E-03 
Am-243           
Cm-242           
Cm-243/244           
Total activity (Ci) 5.19E+02 1.19E+00 3.77E+02 1.03E+01 7.70E+02 5.10E+02 9.85E-03 8.85E+03 2.34E+03 2.56E+04 
Dose rate @ 30 cm (mR/hr) 3.51E-01 2.43E-02 1.18E+03 No gamma 9.99E+01 9.33E-03 6.48E+00 3.07E+02 1.58E+03 2.24E+04 
Volume Disposed (ft3) 3.24E+04 1.05E+03 5.63E+03 6.16E+03 8.81E+04 2.04E+03 2.74E+01 1.07E+04 2.05E+03 4.62E+03 
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5.2 Chemical Concentrations of CWF Waste Groups 

5.2.1 Chemical Profile Components 

To provide consistency, the chemical profile for the waste groups was kept as close to the federal 
LLRW chemical profile as possible. The federal waste streams are discussed in Appendix 8.0-2. 
The Texas Compact waste is expected to contain no chemical hazards due to the waste 
acceptance criteria and the physical form of the waste. The Texas Compact chemical profile 
contains 73 elements or compounds. The Texas Compact chemical profile does not contain 24 
elements or compounds found in the federal LLRW. The Texas Compact chemical profile 
contains seven (7) elements or compounds not included in the federal LLRW chemical profile. 
These seven elements or compounds were specific to the waste groups identified within the 
Texas Compact, such as chelating agents. The Texas Compact chemical profile compounds are 
listed in Table 8.0-1-7.  

All wastes for this facility will be shipped to WCS in drums, steel boxes, liners, casks, or other 
appropriate containers. For this analysis, no further treatment of the waste is assumed to occur at 
the facility. The waste containers and the disposal canister with grout will further segregate all 
the wastes in the CWF from the environment, preventing exposure of the waste matrix to the 
environment or environmental conditions. The waste containers and disposal canisters were not 
considered in this analysis. 

Inorganic Components – While the metals are listed as individual elements, they are typically 
present in the waste streams as oxides in soils and other natural materials or embedded (i.e., non-
leachable) metal compounds. For example, lead is present in trace amounts in soils and other 
natural materials; but lead shielding or lead bricks is prohibited from disposal in the CWF, since 
it is a listed hazardous waste. Many types of solid metals such as lead and mercury may be 
classified as hazardous or mixed waste per 40 CFR 261 and therefore can not be disposed in the 
CWF.  

The natural form of many debris-type wastes that are expected to be received by the CWF, 
including debris, concrete, steel, metals, glass and others may contain constituents which could 
exhibit hazardous characteristics if present in a leachable form. Examples of these constituents 
include nickel and lead which typically occur in construction, building and demolition materials 
as embedded metallic components. While included as individual chemical constituents, these 
chemicals are not typically leachable or removable from the overall matrix, and therefore would 
not result in the material being classified as hazardous. 

Organic Components – Organic components listed in the chemical profile are from national 
drinking water standards. One waste matrix form, mineral precipitates, is based on the 
components in “water.” As a conservative assumption, the water was assumed to contain the 
maximum allowable or anticipated concentrations of the chemicals within the chemical profile. 
With the water removed, the remaining chemicals were converted to parts per million of the 
remaining total. Typically, pollutant concentrations in drinking water are significantly lower than 
the maximum allowable concentrations of the chemical.  

Many types of organic compounds, such as benzene and xylene, may be present but the waste 
can not be classified as hazardous waste per 40 CFR 261. While included as individual chemical 
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components, waste groups with mineral precipitates waste matrix forms will typically be over-
conservative on estimations of organic components, and, therefore, would typically not result in 
the actual material being classified as hazardous. 

 

Table 8.0-1-7. Chemical Profile Compounds 

Chemical Chemical Chemical 
Hydrogen Zinc 2,4-Dinitrotoluene 

Beryllium Arsenic Benzene 

Boron Selenium Carbon tetrachloride 

Carbon, Organic Bromine Chloroform 

Nitrogen Strontium Cyanide 

Oxygen Zirconium Ethyl benzene 

Fluorine Niobium Hexachlorobenzene 

Sodium Molybdenum Hexachlorobutadiene 

Magnesium Silver Nitrates 

Aluminum Cadmium Nitrobenzene 

Silicon Tin o-Dichlorobenzene 

Phosphorus Barium PCB, Unspecified 

Sulfur Hafnium* Pentachlorophenol 

Chlorine Tungsten Sulfates 

Potassium Mercury Tetrachloroethylene 

Calcium Lead Toluene 

Titanium Organics Trichloroethylene 

Vanadium CaCO3, Carbonate Vinyl chloride 

Chromium CH2O Xylene, Mixed isomers 

Manganese CH2 Picolinic Acid* 

Iron 1,1,1-Trichloroethane Formic Acid* 

Cobalt 1,1-Dichloroethylene Citric Acid* 

Nickel 1,2,4-Trichlorobenzene Oxalic Acid* 

Copper 1,2-Dichloroethane EDTA* 

*Added to the chemical profile 

Each waste group has a characteristic mix of physical components. The physical components 
have specific chemical concentrations. The chemical concentrations are not dependent upon the 
radionuclide profile or the waste classification (i.e. Class A, B, or C). Because exact processes 
are unknown, assumptions were made to categorize the physical components expected to be 
present in various waste groups.  

In order to identify the chemical components within the waste, a waste matrix form was 
developed. The chemical profile was used as the boundary for the chemical components within a 
waste matrix. The chemical components of the waste matrix were determined via parts of 
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chemical per million parts of waste. The waste matrix forms identified in the federal LLRW 
waste streams were used for the Texas Compact waste where applicable. These waste matrix 
forms include: Paper/Wood, Plastics, Soil, Debris, Concrete/Grout, Glass, and Steel. Additional 
waste matrix forms were identified for the waste groups in the Texas compact. These forms 
include: Stainless Steel, Metals, Boron, Cadmium, Hafnium, Vermiculite, Diatomaceous Earth, 
Mineral Precipitates, Chelating Agents, and Biologicals. The waste matrix forms are discussed 
below in terms of the assumptions used to determine the chemical components and used to 
determine source physical form. 

Paper/Wood – The chemical components of this matrix are based on the federal LLRW waste 
stream data (see Appendix 8.0-2). The physical form of this matrix is from any cellulose based 
materials, such as paper, cloth, wood, and cellulose filters and absorbents. 

Plastics – The chemical components of this matrix are based on the federal LLRW waste stream 
data (see Appendix 8.0-2). The physical form of this matrix is from polymerized organics, such 
as polyethylene, styrene, and latex. Examples of plastic items are gloves and resins. 

Soil – The chemical components of this matrix are based on the federal LLRW waste stream data 
(see Appendix 8.0-2). The physical form of this matrix is from contaminated soils or void fill 
materials. 

Debris – The chemical components of this matrix are based on the federal LLRW waste stream 
data (see Appendix 8.0-2). The physical form of this matrix is from items such as construction 
materials and demolition activities.  

Concrete/Grout – The chemical components of this matrix are based on the federal LLRW 
waste stream data (see Appendix 8.0-2). The physical form of this matrix is from items such as 
construction materials, packaging materials, and solidification processes.  

Glass – The chemical components of this matrix are based on the federal LLRW waste stream 
data (see Appendix 8.0-2). The physical form of this matrix is from items such as equipment 
components and laboratory items.  

Steel – The chemical components of this matrix are based on the federal LLRW waste stream 
data (see Appendix 8.0-2). The physical form of this matrix is from ferrous based steels, such as 
disposal containers, tools, and construction materials.  

Stainless Steel – The chemical components of this matrix are based on stainless steel type 316. 
Nuclear reactor facilities and research applications typically specify higher grade steels than 
typical ferrous steel. The physical form of this matrix is from higher grade applications of steel 
materials, such as non-fuel reactor components and analytical equipment.  

Metals – The chemical components of this matrix are metals, including non-ferrous metals, such 
as aluminum and copper. The physical form of this matrix is from metal items, such as aluminum 
parts, copper wiring, and scientific equipment components.  

Boron – The chemical component of this matrix is boron. The physical form of this matrix is 
from neutron absorption shielding applications. It is used as an addition to metallic parts to aid in 
shielding. 
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Cadmium – The chemical component of this matrix is cadmium. The physical form of this 
matrix is from neutron absorption shielding applications. It is used as an addition to metallic 
parts to aid in shielding. 

Hafnium – The chemical component of this matrix is hafnium. The physical form of this matrix 
is from neutron absorption shielding applications. It is used as an addition to metallic parts to aid 
in shielding. 

Vermiculite – The chemical components of this matrix is the mineral vermiculite. The physical 
form of this matrix is from absorbent materials used to absorb free liquids. Vermiculite is a 
mineral with a high absorbent capacity. 

Diatomaceous Earth – The chemical components of this matrix is the sedimentary rock 
diatomaceous earth. Diatomaceous earth can be used as a filter or absorbent. 

Mineral Precipitates – The chemical components of this matrix are the minerals removed from 
water systems. The chemical components are based on the national drinking water standards; 
from the assumption the water systems will be using water at least that pure. As a conservative 
assumption, the water was assumed to contain the maximum allowable or anticipated 
concentrations of the chemicals within the chemical profile. With the water removed, the 
remaining chemicals were converted to parts per million of the remaining total. Typically, 
pollutant concentrations in drinking water are significantly lower than the maximum allowable 
concentrations   

Chelating Agents – The chemical components of this matrix are chelating agents. Various 
processes generating the waste groups utilize chelating agents to remove contaminant deposits. 
Chemical components used as chelating agents were based on reference NRC2002. 

Biologicals – The chemical components of this matrix are the components of biological tissue. 
The physical form of this matrix is from biological tissue and animal carcasses. This matrix 
assumes all tissue materials are treated with lime to control pathological hazards.  

Following the identification of waste matrix forms, the waste groups were analyzed for the 
physical form in terms of waste matrix forms. The chemical profile from the various waste 
matrix forms were summed, then the waste density was used to convert the result to the units of 
grams of chemical per cubic meter of waste. Since the CWF can not accept hazardous waste, 
concentrations of specific chemicals in waste groups which exceed the land disposal limits were 
reduced to the applicable 40 CFR 268 Land Disposal Restriction limit for classification as 
hazardous. Where this occurred, the chemicals and waste matrix form were reviewed to ensure 
the waste group would be not be prohibited from disposal or classified as hazardous under 40 
CFR 261.  

5.2.2 Waste Group Chemical Concentrations 

Although the radiochemical profile of various waste streams, even within waste groups, is 
different, the physical profile of some waste groups is functionally similar to other waste groups. 
For example, the COTRASH waste group is physically similar to the LOWASTE waste group, 
since both consist of general trash items. Waste groups with similar physical, and thus chemical, 
profiles are shown in Table 8.0-1-8. The waste groups are discussed below in terms of their 
physical and chemical characteristics when generated, their physical and chemical characteristics 
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upon disposal, and the assumptions made for the chemical analysis. The results of the chemical 
analysis are presented in accompanying tables, showing the resulting grams of chemical per 
cubic meter of waste for the chemical profile. 

 

Table 8.0-1-8. Waste Group Comparison

Waste Group Equivalent  
Waste Group 

COTRASH LOWASTE 

NCTRASH - - - 

CONDFSL FPFILSL 

FLDRFSL PROCFIL 

RWCUPRS SSYSRES 

DECONRS RWDMRES 

ABSLIQD - - - 

BIOWAST - - - 

SOURCES - - - 

NFRCOMP HIGHACT 

D&D PWR D&D BWR 

 

COTRASH and LOWASTE – These waste groups contain compactable trash. This waste is 
highly variable and may contain protective clothing, paper towels, rags, gloves, tools, equipment, 
wood, filters, respirator cartridges, etc. Compactable trash is more likely to contain combustible 
items (paper, cloth, plastic) than non-compactable trash. It is also more susceptible to chemical 
decomposition and degradation by microbes.  

These waste streams are typically compacted before disposal, although compaction is not 
necessary to meet the waste acceptance criteria. No other treatment of these waste groups was 
assumed to occur. 

The results of the chemical analysis are presented in Table 8.0-1-9a, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. These waste groups contain 
metallic matrices. Therefore, initially calculated values were reduced to specified limits for 
silver, zinc, nickel, and chromium, as discussed in Section 5.2.1 of this appendix.  

 

Table 8.0-1-9a. Waste Group Profile for 
COTRASH and LOWASTE 

Waste Group COTRASH LOWASTE 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Hydrogen - - - - - - 

Beryllium - - - - - - 

Boron 1.2E+03 1.1E+03 

Carbon, Organic 2.0E+02 7.6E+01 
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Table 8.0-1-9a. Waste Group Profile for 
COTRASH and LOWASTE 

Waste Group COTRASH LOWASTE 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Nitrogen 7.8E+03 7.8E+03 

Oxygen 1.7E+05 1.7E+05 

Fluorine - - - - - - 

Sodium 5.7E+03 5.4E+03 

Magnesium 3.3E+03 3.3E+03 

Aluminum 2.3E+04 2.3E+04 

Silicon 4.1E+04 3.9E+04 

Phosphorus 4.4E+02 4.4E+02 

Sulfur 1.3E+03 1.3E+03 

Chlorine 1.8E+03 1.9E+03 

Potassium 9.3E+03 9.3E+03 

Calcium 4.5E+03 4.4E+03 

Titanium 2.0E+03 2.0E+03 

Vanadium 1.7E+02 1.8E+02 

Chromium 1.2E+03 1.2E+03 

Manganese 1.9E+03 1.8E+03 

Iron 1.5E+05 1.6E+05 

Cobalt 1.9E+03 2.2E+03 

Nickel 2.8E+02 2.8E+02 

Copper 1.2E+03 1.2E+03 

Zinc 1.1E+02 1.1E+02 

Arsenic - - - - - - 

Selenium - - - - - - 

Bromine - - - - - - 

Strontium - - - - - - 

Zirconium 3.3E+02 3.2E+02 

Niobium 1.1E+02 1.3E+02 

Molybdenum 1.5E+03 1.1E+03 

Silver 7.8E-02 7.8E-02 

Cadmium - - - - - - 

Tin 6.7E+02 6.7E+02 

Barium 2.5E+02 2.2E+02 

Hafnium - - - - - - 

Tungsten 1.2E+03 1.4E+03 

Mercury - - - - - - 

Lead - - - - - - 

Organics - - - - - - 

CaCO3, Carbonate - - - - - - 

CH2O 7.6E+05 7.6E+05 
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Table 8.0-1-9a. Waste Group Profile for 
COTRASH and LOWASTE 

Waste Group COTRASH LOWASTE 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
CH2 3.8E+05 3.8E+05 

1,1,1-Trichloroethane - - - - - - 

1,1-Dichloroethylene - - - - - - 

1,2,4-Trichlorobenzene - - - - - - 

1,2-Dichloroethane - - - - - - 

2,4-Dinitrotoluene - - - - - - 

Benzene - - - - - - 

Carbon tetrachloride - - - - - - 

Chloroform - - - - - - 

Cyanide - - - - - - 

Ethyl benzene - - - - - - 

Hexachlorobenzene - - - - - - 

Hexachlorobutadiene - - - - - - 

Nitrates - - - - - - 

Nitrobenzene - - - - - - 

o-Dichlorobenzene - - - - - - 

PCB, Unspecified - - - - - - 

Pentachlorophenol - - - - - - 

Sulfates - - - - - - 

Tetrachloroethylene - - - - - - 

Toluene - - - - - - 

Trichloroethylene - - - - - - 

Vinyl chloride - - - - - - 

Xylene, Mixed isomers - - - - - - 

Picolinic Acid - - - - - - 

Formic Acid - - - - - - 

Citric Acid - - - - - - 

Oxalic Acid - - - - - - 

EDTA - - - - - - 

 

NCTRASH – This waste group is non-compactable trash. This waste stream is highly variable 
and may contain contaminated concrete, soil, tools, equipment, glass, wood, concrete blocks, 
buckets, spent fuel racks, pipe, valves, crushed drums, etc. Non-compactable trash is less likely 
to contain combustible items (paper, cloth, plastic) than compactable trash. It is also less 
susceptible to chemical decomposition and degradation by microbes.  

These waste streams are not amenable to compaction and no treatment is necessary to meet the 
waste acceptance criteria. However, the waste components may be large and may create void 



APPLICATION FOR LICENSE TO AUTHORIZE NEAR-SURFACE 
LAND DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE 

Appendix 8.0-1: Texas Compact Inventory 
 

March 16, 2007 8.0-1-37 Revision 12a 

spaces within the packaging. Therefore, addition of void fill materials was assumed to be added 
to the packaging. Void fill materials are sand/soil or grout. 

The results of the chemical analysis are presented in Table 8.0-1-9b, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. This waste group contains metallic 
matrices and concrete/grout. Therefore, initially calculated values were reduced to specified 
limits for silver, lead, zinc, nickel, barium, and chromium, as discussed in Section 5.2.1 of this 
appendix. 

Table 8.0-1-9b. Waste Group Profile for 
NCTRASH 

Waste Group NCTRASH 

Chemical 
Concentration 

(g/m3) 
Hydrogen - - - 
Beryllium - - - 
Boron 4.3E+02 
Carbon, Organic 1.6E+04 
Nitrogen 4.0E+03 
Oxygen 3.0E+05 
Fluorine - - - 
Sodium 6.0E+03 
Magnesium 2.0E+04 
Aluminum 4.1E+04 
Silicon 1.1E+05 
Phosphorus 3.9E+02 
Sulfur 2.1E+04 
Chlorine 8.8E+02 
Potassium 7.8E+03 
Calcium 1.2E+05 
Titanium 3.0E+03 
Vanadium 2.4E+02 
Chromium 1.2E+03 
Manganese 3.2E+03 
Iron 2.1E+05 
Cobalt 2.9E+03 
Nickel 2.8E+02 
Copper 2.3E+03 
Zinc 1.1E+02 
Arsenic - - - 
Selenium - - - 
Bromine - - - 
Strontium 4.7E+02 
Zirconium 6.4E+02 
Niobium 1.7E+02 
Molybdenum 1.7E+03 
Silver 7.8E-02 
Cadmium - - - 
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Table 8.0-1-9b. Waste Group Profile for 
NCTRASH 

Waste Group NCTRASH 

Chemical 
Concentration 

(g/m3) 
Tin 1.3E+03 
Barium 3.8E+02 
Hafnium - - - 
Tungsten 1.8E+03 
Mercury - - - 
Lead 1.2E+01 
Organics - - - 
CaCO3, Carbonate 5.0E+04 
CH2O 3.9E+05 
CH2 1.8E+05 
1,1,1-Trichloroethane - - - 
1,1-Dichloroethylene - - - 
1,2,4-Trichlorobenzene - - - 
1,2-Dichloroethane - - - 
2,4-Dinitrotoluene - - - 
Benzene - - - 
Carbon tetrachloride - - - 
Chloroform - - - 
Cyanide - - - 
Ethyl benzene - - - 
Hexachlorobenzene - - - 
Hexachlorobutadiene - - - 
Nitrates - - - 
Nitrobenzene - - - 
o-Dichlorobenzene - - - 
PCB, Unspecified - - - 
Pentachlorophenol - - - 
Sulfates - - - 
Tetrachloroethylene - - - 
Toluene - - - 
Trichloroethylene - - - 
Vinyl chloride - - - 
Xylene, Mixed isomers - - - 
Picolinic Acid - - - 
Formic Acid - - - 
Citric Acid - - - 
Oxalic Acid - - - 
EDTA - - - 



APPLICATION FOR LICENSE TO AUTHORIZE NEAR-SURFACE 
LAND DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE 

Appendix 8.0-1: Texas Compact Inventory 
 

March 16, 2007 8.0-1-39 Revision 12a 

 

CONDFSL and FPFILSL – These waste groups are a combination of the NRC names 
FSLUDGE and FCARTRG. They consist of filters and sludge from various process water 
streams within BWR nuclear reactor facilities.  

Filter sludge comes from pre-coat filters and contains the waste solids retained by the filter. 
These waste solids are mineral precipitates or soils. The filters or filter medium may contain 
diatomaceous earth, cation or anion exchange resins, or cellulose fibers. The filter medium is 
typically deposited on a substrate of wire mesh or cloth to support the filter medium.  

These waste streams must be dewatered or solidified before disposal. Since radiological hazards 
are of primary concern, drying of the waste is not likely. Therefore, the waste is assumed to be 
dewatered as much as practical and the remaining water used to form grout to solidify the waste 
and prevent radiological exposure hazards. 

The results of the chemical analysis are presented in Table 8.0-1-9c, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. These waste groups contain 
mineral precipitates, concrete/grout, and metallic parts. Therefore, initially calculated values 
were reduced to specified limits for silver, zinc, barium, mercury, 1,1,1-trichloroethane, ethyl 
benzene, o-dichlorobenzene, toluene, and xylene , as discussed in Section 5.2.1 of this appendix. 

 

Table 8.0-1-9c. Waste Group Profile for 
CONDFSL and FPFILSL 

Waste Group CONDFSL FPFILSL 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Hydrogen 7.8E+03 7.8E+03 

Beryllium 5.2E-01 5.2E-01 

Boron 2.6E+01 2.6E+01 

Carbon, Organic 2.7E+02 2.7E+02 

Nitrogen 3.6E+03 3.6E+03 

Oxygen 3.5E+05 3.5E+05 

Fluorine 7.3E+02 7.3E+02 

Sodium 4.8E+04 4.8E+04 

Magnesium 1.7E+04 1.7E+04 

Aluminum 4.5E+04 4.5E+04 

Silicon 4.6E+05 4.6E+05 

Phosphorus 5.2E+02 5.2E+02 

Sulfur 3.1E+03 3.1E+03 

Chlorine 3.4E+04 3.4E+04 

Potassium 1.4E+04 1.4E+04 

Calcium 8.1E+04 8.1E+04 

Titanium 1.8E+03 1.8E+03 

Vanadium - - - - - - 

Chromium 1.3E+01 1.3E+01 
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Table 8.0-1-9c. Waste Group Profile for 
CONDFSL and FPFILSL 

Waste Group CONDFSL FPFILSL 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Manganese 2.8E+02 2.8E+02 

Iron 3.8E+04 3.8E+04 

Cobalt - - - - - - 

Nickel 1.3E+01 1.3E+01 

Copper 1.7E+02 1.7E+02 

Zinc 1.1E+02 1.1E+02 

Arsenic 6.5E+00 6.5E+00 

Selenium 6.5E+00 6.5E+00 

Bromine 2.7E+01 2.7E+01 

Strontium 1.8E+02 1.8E+02 

Zirconium 1.1E+02 1.1E+02 

Niobium - - - - - - 

Molybdenum 6.5E+00 6.5E+00 

Silver 7.8E-02 7.8E-02 

Cadmium 6.5E-01 6.5E-01 

Tin - - - - - - 

Barium 3.8E+02 3.8E+02 

Hafnium - - - - - - 

Tungsten - - - - - - 

Mercury 9.3E-02 9.3E-02 

Lead 1.9E+00 1.9E+00 

Organics 4.6E+02 4.6E+02 

CaCO3, Carbonate 1.3E+01 1.3E+01 

CH2O 1.9E+05 1.9E+05 

CH2 1.8E+05 1.8E+05 

1,1,1-Trichloroethane 9.6E+00 9.6E+00 

1,1-Dichloroethylene 9.1E-01 9.1E-01 

1,2,4-Trichlorobenzene 9.1E+00 9.1E+00 

1,2-Dichloroethane 6.5E-01 6.5E-01 

2,4-Dinitrotoluene 2.6E-01 2.6E-01 

Benzene 6.5E-01 6.5E-01 

Carbon tetrachloride 6.5E-01 6.5E-01 

Chloroform 6.5E-02 6.5E-02 

Cyanide 2.6E+00 2.6E+00 

Ethyl benzene 1.6E+01 1.6E+01 

Hexachlorobenzene 1.3E-01 1.3E-01 

Hexachlorobutadiene 6.5E-02 6.5E-02 

Nitrates 1.3E+03 1.3E+03 

Nitrobenzene 1.3E+00 1.3E+00 
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Table 8.0-1-9c. Waste Group Profile for 
CONDFSL and FPFILSL 

Waste Group CONDFSL FPFILSL 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
o-Dichlorobenzene 9.6E+00 9.6E+00 

PCB, Unspecified 6.5E-02 6.5E-02 

Pentachlorophenol 1.3E-01 1.3E-01 

Sulfates 2.5E+04 2.5E+04 

Tetrachloroethylene 6.5E-01 6.5E-01 

Toluene 1.6E+01 1.6E+01 

Trichloroethylene 6.5E-01 6.5E-01 

Vinyl chloride 2.6E-01 2.6E-01 

Xylene, Mixed isomers 4.8E+01 4.8E+01 

Picolinic Acid - - - - - - 

Formic Acid - - - - - - 

Citric Acid - - - - - - 

Oxalic Acid - - - - - - 

EDTA - - - - - - 

 

FLDRFSL and PROCFIL – These waste groups are a combination of the NRC names 
FSLUDGE and FCARTRG. They consist of filters and sludge from various process water 
streams within PWR nuclear reactor facilities.  

Filter sludge comes from pre-coat filters and contains the waste solids retained by the filter. 
These waste solids are mineral precipitates or soils. The filters or filter medium may contain 
diatomaceous earth, cation or anion exchange resins, or cellulose fibers. The filter medium is 
typically deposited on a substrate of wire mesh or cloth to support the filter medium.  

These waste streams must be dewatered or solidified before disposal. Since radiological hazards 
are of primary concern, drying of the waste is not likely. Therefore, the waste is assumed to be 
dewatered as much as practical and the remaining water used to form grout to solidify the waste 
and prevent radiological exposure hazards. 

The results of the chemical analysis are presented in Table 8.0-1-9d, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. These waste groups contain 
mineral precipitates, concrete/grout, and metallic parts. Therefore, initially calculated values 
were reduced to specified limits for silver, zinc, barium, mercury, 1,1,1-trichloroethane, ethyl 
benzene, o-dichlorobenzene, toluene, and xylene , as discussed in Section 5.2.1 of this appendix. 

 



APPLICATION FOR LICENSE TO AUTHORIZE NEAR-SURFACE 
LAND DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE 

Appendix 8.0-1: Texas Compact Inventory 
 

March 16, 2007 8.0-1-42 Revision 12a 

Table 8.0-1-9d. Waste Group Profile for 
FLDRFSL and PROCFIL 

Waste Group FLDRFSL PROCFIL 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Hydrogen 7.8E+03 7.8E+03 

Beryllium 5.2E-01 5.2E-01 

Boron 2.6E+01 2.6E+01 

Carbon, Organic 2.7E+02 2.7E+02 

Nitrogen 3.6E+03 3.6E+03 

Oxygen 3.5E+05 3.5E+05 

Fluorine 7.3E+02 7.3E+02 

Sodium 4.8E+04 4.8E+04 

Magnesium 1.7E+04 1.7E+04 

Aluminum 4.5E+04 4.5E+04 

Silicon 4.6E+05 4.6E+05 

Phosphorus 5.2E+02 5.2E+02 

Sulfur 3.1E+03 3.1E+03 

Chlorine 3.4E+04 3.4E+04 

Potassium 1.4E+04 1.4E+04 

Calcium 8.1E+04 8.1E+04 

Titanium 1.8E+03 1.8E+03 

Vanadium - - - - - - 

Chromium 1.3E+01 1.3E+01 

Manganese 2.8E+02 2.8E+02 

Iron 3.8E+04 3.8E+04 

Cobalt - - - - - - 

Nickel 1.3E+01 1.3E+01 

Copper 1.7E+02 1.7E+02 

Zinc 1.1E+02 1.1E+02 

Arsenic 6.5E+00 6.5E+00 

Selenium 6.5E+00 6.5E+00 

Bromine 2.7E+01 2.7E+01 

Strontium 1.8E+02 1.8E+02 

Zirconium 1.1E+02 1.1E+02 

Niobium - - - - - - 

Molybdenum 6.5E+00 6.5E+00 

Silver 7.8E-02 7.8E-02 

Cadmium 6.5E-01 6.5E-01 

Tin - - - - - - 

Barium 3.8E+02 3.8E+02 

Hafnium - - - - - - 

Tungsten - - - - - - 

Mercury 9.3E-02 9.3E-02 

Lead 1.9E+00 1.9E+00 
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Table 8.0-1-9d. Waste Group Profile for 
FLDRFSL and PROCFIL 

Waste Group FLDRFSL PROCFIL 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Organics 4.6E+02 4.6E+02 

CaCO3, Carbonate 1.3E+01 1.3E+01 

CH2O 1.9E+05 1.9E+05 

CH2 1.8E+05 1.8E+05 

1,1,1-Trichloroethane 9.6E+00 9.6E+00 

1,1-Dichloroethylene 9.1E-01 9.1E-01 

1,2,4-Trichlorobenzene 9.1E+00 9.1E+00 

1,2-Dichloroethane 6.5E-01 6.5E-01 

2,4-Dinitrotoluene 2.6E-01 2.6E-01 

Benzene 6.5E-01 6.5E-01 

Carbon tetrachloride 6.5E-01 6.5E-01 

Chloroform 6.5E-02 6.5E-02 

Cyanide 2.6E+00 2.6E+00 

Ethyl benzene 1.6E+01 1.6E+01 

Hexachlorobenzene 1.3E-01 1.3E-01 

Hexachlorobutadiene 6.5E-02 6.5E-02 

Nitrates 1.3E+03 1.3E+03 

Nitrobenzene 1.3E+00 1.3E+00 

o-Dichlorobenzene 9.6E+00 9.6E+00 

PCB, Unspecified 6.5E-02 6.5E-02 

Pentachlorophenol 1.3E-01 1.3E-01 

Sulfates 2.5E+04 2.5E+04 

Tetrachloroethylene 6.5E-01 6.5E-01 

Toluene 1.6E+01 1.6E+01 

Trichloroethylene 6.5E-01 6.5E-01 

Vinyl chloride 2.6E-01 2.6E-01 

Xylene, Mixed isomers 4.8E+01 4.8E+01 

Picolinic Acid - - - - - - 

Formic Acid - - - - - - 

Citric Acid - - - - - - 

Oxalic Acid - - - - - - 

EDTA - - - - - - 

 

RWCUPRS and SSYSRES – These wastes are reactor water cleanup resins. Reactor water 
cleanup resins are ion exchange resins used to maintain high water quality in nuclear reactor 
coolant systems.  
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The resins are made of various styrene polymers and are in the form of granules or small beads 
approximately 1 mm in diameter. The resin beads are assumed to be plastic. Resins absorb ionic 
contaminants from the water. The absorbed contaminants are assumed to be mineral precipitates. 

These waste streams must be dewatered or solidified before disposal. Since radiological hazards 
are of primary concern, drying of the waste is not likely. Therefore, the waste is assumed to be 
dewatered as much as practical and the remaining water used to form grout to solidify the waste 
and prevent radiological exposure hazards. 

The results of the chemical analysis are presented in Table 8.0-1-9e, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. These waste groups contain 
mineral precipitates, concrete/grout, and metallic parts. Therefore, initially calculated values 
were reduced to specified limits for silver, zinc, barium, mercury, 1,1,1-trichloroethane, ethyl 
benzene, o-dichlorobenzene, toluene, and xylene, as discussed in Section 5.2.1 of this appendix. 

 

Table 8.0-1-9e. Waste Group Profile for 
RWCUPRS and SSYSRES 

Waste Group RWCUPRS SSYSRES 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Hydrogen 1.2E+04 1.2E+04 
Beryllium 3.5E-01 3.5E-01 
Boron 1.8E+01 1.8E+01 
Carbon, Organic - - - - - - 
Nitrogen 1.7E+03 1.7E+03 
Oxygen 4.4E+05 4.4E+05 
Fluorine 6.6E+02 6.6E+02 
Sodium 3.3E+04 3.3E+04 
Magnesium 1.3E+04 1.3E+04 
Aluminum 5.7E+04 5.7E+04 
Silicon 4.9E+05 4.9E+05 
Phosphorus 6.3E+02 6.3E+02 
Sulfur 4.0E+03 4.0E+03 
Chlorine 2.3E+04 2.3E+04 
Potassium 1.6E+04 1.6E+04 
Calcium 1.1E+05 1.1E+05 
Titanium 1.9E+03 1.9E+03 
Vanadium - - - - - - 
Chromium 8.8E+00 8.8E+00 
Manganese 4.1E+02 4.1E+02 
Iron 4.7E+04 4.7E+04 
Cobalt - - - - - - 
Nickel 8.8E+00 8.8E+00 
Copper 1.1E+02 1.1E+02 
Zinc 1.1E+02 1.1E+02 
Arsenic 4.4E+00 4.4E+00 
Selenium 4.4E+00 4.4E+00 
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Table 8.0-1-9e. Waste Group Profile for 
RWCUPRS and SSYSRES 

Waste Group RWCUPRS SSYSRES 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Bromine 1.9E+01 1.9E+01 
Strontium 2.7E+02 2.7E+02 
Zirconium 1.6E+02 1.6E+02 
Niobium - - - - - - 
Molybdenum 4.4E+00 4.4E+00 
Silver 7.8E-02 7.8E-02 
Cadmium 4.4E-01 4.4E-01 
Tin - - - - - - 
Barium 3.8E+02 3.8E+02 
Hafnium - - - - - - 
Tungsten - - - - - - 
Mercury 9.3E-02 9.3E-02 
Lead 1.3E+00 1.3E+00 
Organics - - - - - - 
CaCO3, Carbonate - - - - - - 
CH2O - - - - - - 
CH2 2.0E+05 2.0E+05 
1,1,1-Trichloroethane 9.6E+00 9.6E+00 
1,1-Dichloroethylene 6.2E-01 6.2E-01 
1,2,4-Trichlorobenzene 6.2E+00 6.2E+00 
1,2-Dichloroethane 4.4E-01 4.4E-01 
2,4-Dinitrotoluene 1.8E-01 1.8E-01 
Benzene 4.4E-01 4.4E-01 
Carbon tetrachloride 4.4E-01 4.4E-01 
Chloroform 4.4E-02 4.4E-02 
Cyanide 1.8E+00 1.8E+00 
Ethyl benzene 1.6E+01 1.6E+01 
Hexachlorobenzene 8.8E-02 8.8E-02 
Hexachlorobutadiene 4.4E-02 4.4E-02 
Nitrates 8.8E+02 8.8E+02 
Nitrobenzene 8.8E-01 8.8E-01 
o-Dichlorobenzene 9.6E+00 9.6E+00 
PCB, Unspecified 4.4E-02 4.4E-02 
Pentachlorophenol 8.8E-02 8.8E-02 
Sulfates 1.7E+04 1.7E+04 
Tetrachloroethylene 4.4E-01 4.4E-01 
Toluene 1.6E+01 1.6E+01 
Trichloroethylene 4.4E-01 4.4E-01 
Vinyl chloride 1.8E-01 1.8E-01 
Xylene, Mixed isomers 4.8E+01 4.8E+01 
Picolinic Acid - - - - - - 
Formic Acid - - - - - - 
Citric Acid - - - - - - 
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Table 8.0-1-9e. Waste Group Profile for 
RWCUPRS and SSYSRES 

Waste Group RWCUPRS SSYSRES 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Oxalic Acid - - - - - - 
EDTA - - - - - - 

 

DECONRS and RWDMRES – These wastes are decontamination resins. Decontamination 
resins are ion exchange resins used to remove radioactive deposits from the coolant systems of 
nuclear reactors and thereby, reduce occupational radiation exposures to workers in the vicinity 
of the pipes, valves, and pumps that carry the coolant. 

The resins are made of various styrene polymers and are in the form of granules or small beads 
approximately 1 mm in diameter. The resin beads are assumed to be plastic. Resins absorb ionic 
contaminants from the water. The absorbed contaminants are assumed to be mineral precipitates. 
Chelating agents are often used to help remove contamination. Therefore, these waste groups are 
assumed to contain chelating agents. As a conservative analysis, the amount of chelating agent 
was assumed to be in excess in solution in the water system. 

These waste streams must be dewatered or solidified before disposal. Since radiological hazards 
are of primary concern, drying of the waste is not likely. Therefore, the waste is assumed to be 
dewatered as much as practical and the remaining water used to form grout to solidify the waste 
and prevent radiological exposure hazards. 

The results of the chemical analysis are presented in Table 8.0-1-9f, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. These waste groups contain 
mineral precipitates, concrete/grout and metallic parts. Therefore, initially calculated values were 
reduced to specified limits for silver, zinc, barium, ethyl benzene, o-dichlorobenzene, toluene, 
and xylene, as discussed in Section 5.2.1 of this appendix. 

 

Table 8.0-1-9f. Waste Group Profile for 
DECONRS and RWDMRES 

Waste Group DECONRS RWDMRES 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Hydrogen 1.2E+04 1.2E+04 

Beryllium 1.1E-01 1.1E-01 

Boron 5.3E+00 5.3E+00 

Carbon, Organic - - - - - - 

Nitrogen 1.0E+03 1.0E+03 

Oxygen 4.3E+05 4.3E+05 

Fluorine 4.2E+02 4.2E+02 

Sodium 1.7E+04 1.7E+04 
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Table 8.0-1-9f. Waste Group Profile for 
DECONRS and RWDMRES 

Waste Group DECONRS RWDMRES 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Magnesium 1.1E+04 1.1E+04 

Aluminum 5.6E+04 5.6E+04 

Silicon 4.8E+05 4.8E+05 

Phosphorus 6.3E+02 6.3E+02 

Sulfur 4.0E+03 4.0E+03 

Chlorine 7.5E+03 7.5E+03 

Potassium 1.5E+04 1.5E+04 

Calcium 1.0E+05 1.0E+05 

Titanium 1.8E+03 1.8E+03 

Vanadium - - - - - - 

Chromium 2.6E+00 2.6E+00 

Manganese 4.1E+02 4.1E+02 

Iron 4.6E+04 4.6E+04 

Cobalt - - - - - - 

Nickel 2.6E+00 2.6E+00 

Copper 3.4E+01 3.4E+01 

Zinc 1.1E+02 1.1E+02 

Arsenic 1.3E+00 1.3E+00 

Selenium 1.3E+00 1.3E+00 

Bromine 5.6E+00 5.6E+00 

Strontium 2.7E+02 2.7E+02 

Zirconium 1.6E+02 1.6E+02 

Niobium - - - - - - 

Molybdenum 1.3E+00 1.3E+00 

Silver 7.8E-02 7.8E-02 

Cadmium 1.3E-01 1.3E-01 

Tin - - - - - - 

Barium 3.8E+02 3.8E+02 

Hafnium - - - - - - 

Tungsten - - - - - - 

Mercury 5.3E-02 5.3E-02 

Lead 4.0E-01 4.0E-01 

Organics - - - - - - 

CaCO3, Carbonate - - - - - - 

CH2O - - - - - - 

CH2 1.8E+05 1.8E+05 

1,1,1-Trichloroethane 5.3E+00 5.3E+00 

1,1-Dichloroethylene 1.9E-01 1.9E-01 

1,2,4-Trichlorobenzene 1.9E+00 1.9E+00 

1,2-Dichloroethane 1.3E-01 1.3E-01 
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Table 8.0-1-9f. Waste Group Profile for 
DECONRS and RWDMRES 

Waste Group DECONRS RWDMRES 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
2,4-Dinitrotoluene 5.3E-02 5.3E-02 

Benzene 1.3E-01 1.3E-01 

Carbon tetrachloride 1.3E-01 1.3E-01 

Chloroform 1.3E-02 1.3E-02 

Cyanide 5.3E-01 5.3E-01 

Ethyl benzene 1.6E+01 1.6E+01 

Hexachlorobenzene 2.6E-02 2.6E-02 

Hexachlorobutadiene 1.3E-02 1.3E-02 

Nitrates 2.6E+02 2.6E+02 

Nitrobenzene 2.6E-01 2.6E-01 

o-Dichlorobenzene 9.6E+00 9.6E+00 

PCB, Unspecified 1.3E-02 1.3E-02 

Pentachlorophenol 2.6E-02 2.6E-02 

Sulfates 5.0E+03 5.0E+03 

Tetrachloroethylene 1.3E-01 1.3E-01 

Toluene 1.6E+01 1.6E+01 

Trichloroethylene 1.3E-01 1.3E-01 

Vinyl chloride 5.3E-02 5.3E-02 

Xylene, Mixed isomers 4.8E+01 4.8E+01 

Picolinic Acid 1.6E+04 1.6E+04 

Formic Acid 1.6E+04 1.6E+04 

Citric Acid 3.2E+04 3.2E+04 

Oxalic Acid 1.6E+04 1.6E+04 

EDTA 1.6E+04 1.6E+04 

 

ABSLIQD – This waste is absorbed liquids. This waste stream includes aqueous and organic 
liquids, primarily from liquid scintillation vials used to measure beta-emitting radionuclides like 
tritium and carbon-14.  

This waste is highly variable. Absorbed liquids may be generated by laboratory analytical 
measurements, biomedical research, tracer studies, or other laboratory procedures. The waste 
may contain organic compounds, primarily from the scintillation fluid, but no listed hazardous 
chemicals are expected, since facility requirements prohibit mixed waste. All organic compounds 
were assumed to be “biodegradable,” as listed by manufacturers of liquid scintillation fluids, and 
will break down into water and carbon dioxide. Mineral precipitates or soil are assumed to 
represent the dissolved laboratory sample materials. 

Before disposal, the liquids must be packed in an adequate quantity of absorbing medium to 
prevent the release of free liquids after disposal. When using absorbent materials, 2 parts of 



APPLICATION FOR LICENSE TO AUTHORIZE NEAR-SURFACE 
LAND DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE 

Appendix 8.0-1: Texas Compact Inventory 
 

March 16, 2007 8.0-1-49 Revision 12a 

absorbent are used for every one part of liquid. Alternatively, the liquids may be solidified with 
grout or concrete prior to disposal to immobilize free liquids.  

The results of the chemical analysis are presented in Table 8.0-1-9g, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. This waste group contains mineral 
precipitates. Therefore, initially calculated values were reduced to specified limits for silver, 
zinc, ethyl benzene, o-dichlorobenzene, toluene, and xylene, as discussed in Section 5.2.1 of this 
appendix. 

Table 8.0-1-9g. Waste Group Profile 
for ABSLIQD 

Waste Group ABSLIQD 

Chemical 
Concentration 

(g/m3) 
Hydrogen 1.9E+04 

Beryllium 1.2E-01 

Boron 5.9E+00 

Carbon, Organic 9.2E+01 

Nitrogen 2.9E+02 

Oxygen 5.7E+05 

Fluorine 1.2E+02 

Sodium 2.3E+04 

Magnesium 2.0E+05 

Aluminum 8.7E+04 

Silicon 5.2E+05 

Phosphorus - - - 

Sulfur 5.6E+01 

Chlorine 7.7E+03 

Potassium 3.7E+04 

Calcium 2.9E+04 

Titanium 1.5E+04 

Vanadium - - - 

Chromium 2.9E+00 

Manganese 1.5E+00 

Iron 8.9E+04 

Cobalt - - - 

Nickel 2.9E+00 

Copper 3.8E+01 

Zinc 1.1E+02 

Arsenic 1.5E+00 

Selenium 1.5E+00 

Bromine 6.2E+00 

Strontium - - - 

Zirconium - - - 

Niobium - - - 

Molybdenum 1.5E+00 
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Table 8.0-1-9g. Waste Group Profile 
for ABSLIQD 

Waste Group ABSLIQD 

Chemical 
Concentration 

(g/m3) 
Silver 7.8E-02 

Cadmium 1.5E-01 

Tin - - - 

Barium 5.9E+01 

Hafnium - - - 

Tungsten - - - 

Mercury 5.9E-02 

Lead 4.4E-01 

Organics 1.6E+02 

CaCO3, Carbonate 4.6E+00 

CH2O - - - 

CH2 - - - 

1,1,1-Trichloroethane 5.9E+00 

1,1-Dichloroethylene 2.1E-01 

1,2,4-Trichlorobenzene 2.1E+00 

1,2-Dichloroethane 1.5E-01 

2,4-Dinitrotoluene 5.9E-02 

Benzene 1.5E-01 

Carbon tetrachloride 1.5E-01 

Chloroform 1.5E-02 

Cyanide 5.9E-01 

Ethyl benzene 1.6E+01 

Hexachlorobenzene 2.9E-02 

Hexachlorobutadiene 1.5E-02 

Nitrates 2.9E+02 

Nitrobenzene 2.9E-01 

o-Dichlorobenzene 9.6E+00 

PCB, Unspecified 1.5E-02 

Pentachlorophenol 2.9E-02 

Sulfates 5.6E+03 

Tetrachloroethylene 1.5E-01 

Toluene 1.6E+01 

Trichloroethylene 1.5E-01 

Vinyl chloride 5.9E-02 

Xylene, Mixed isomers 4.8E+01 

Picolinic Acid - - - 

Formic Acid - - - 

Citric Acid - - - 

Oxalic Acid - - - 

EDTA - - - 
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BIOWAST – This waste is biological materials. This waste is associated with biological 
processes research, such as from hospitals, medical schools, and research institutions.  

The waste may contain animal carcasses, tissues, animal bedding and excreta, plant tissues, 
culture media, syringes, and test tubes. The majority of the volume consists of animal carcasses 
such as mice, rats, rabbits, cats, and dogs. The carcasses, tissues, and excreta have some 
pathogenic potential and may contain compounds labeled with radioactive substances.  

This waste stream must be treated before disposal (for example, by sterilization) to reduce the 
non-radiological hazard. Most biological waste is disposed of via incineration or alkaline 
hydrolysis rather than land disposal. Land disposal indicates the other methods are not available 
or possible for these biological materials. Since pathological hazards must be controlled, lime is 
added to tissue materials before disposal.  

Before disposal, the biological materials must be packed in an adequate quantity of absorbing 
medium to prevent the release of free liquids after disposal. When using absorbent materials, 2 
parts of absorbent are used for every one part of liquid. Typically the materials are also wrapped 
in several layers of plastic bags/liners to control liquids, hazards, and odors. The analysis of this 
waste group did include the waste packaging, assumed to be a steel drum. The waste package 
was included since it cannot be separated from the waste matrix. 

The results of the chemical analysis are presented in Table 8.0-1-9h, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. This waste group contains metallic 
parts. Therefore, initially calculated values were reduced to specified limits for zinc, selenium, 
lead, nickel, and chromium, as discussed in Section 5.2.1 of this appendix. 

 

Table 8.0-1-9h. Waste Group Profile 
for BIOWAST 

Waste Group BIOWAST 

Chemical 
Concentration 

(g/m3) 
Hydrogen 5.9E+04 

Beryllium - - - 

Boron - - - 

Carbon, Organic 7.9E+04 

Nitrogen 1.3E+04 

Oxygen 7.5E+05 

Fluorine 2.9E+02 

Sodium 5.7E+02 

Magnesium 1.6E+05 

Aluminum 7.1E+04 

Silicon 2.0E+05 

Phosphorus 4.3E+03 

Sulfur 1.0E+03 

Chlorine 3.3E+02 
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Table 8.0-1-9h. Waste Group Profile 
for BIOWAST 

Waste Group BIOWAST 

Chemical 
Concentration 

(g/m3) 
Potassium 3.1E+04 

Calcium 5.9E+04 

Titanium 1.2E+04 

Vanadium 1.2E+02 

Chromium 1.2E+03 

Manganese 1.0E+03 

Iron 1.4E+05 

Cobalt 1.3E+03 

Nickel 2.8E+02 

Copper 4.3E+02 

Zinc 1.1E+02 

Arsenic 3.0E+01 

Selenium 2.2E+01 

Bromine 3.0E+01 

Strontium 3.0E+01 

Zirconium - - - 

Niobium 6.2E+01 

Molybdenum 6.9E+02 

Silver - - - 

Cadmium - - - 

Tin - - - 

Barium - - - 

Hafnium - - - 

Tungsten 6.5E+02 

Mercury - - - 

Lead 1.2E+01 

Organics - - - 

CaCO3, Carbonate 3.2E+02 

CH2O - - - 

CH2 1.0E+04 

1,1,1-Trichloroethane - - - 

1,1-Dichloroethylene - - - 

1,2,4-Trichlorobenzene - - - 

1,2-Dichloroethane - - - 

2,4-Dinitrotoluene - - - 

Benzene - - - 

Carbon tetrachloride - - - 

Chloroform - - - 

Cyanide - - - 

Ethyl benzene - - - 
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Table 8.0-1-9h. Waste Group Profile 
for BIOWAST 

Waste Group BIOWAST 

Chemical 
Concentration 

(g/m3) 
Hexachlorobenzene - - - 

Hexachlorobutadiene - - - 

Nitrates - - - 

Nitrobenzene - - - 

o-Dichlorobenzene - - - 

PCB, Unspecified - - - 

Pentachlorophenol - - - 

Sulfates - - - 

Tetrachloroethylene - - - 

Toluene - - - 

Trichloroethylene - - - 

Vinyl chloride - - - 

Xylene, Mixed isomers - - - 

Picolinic Acid - - - 

Formic Acid - - - 

Citric Acid - - - 

Oxalic Acid - - - 

EDTA - - - 

 

SOURCES – This waste is radioactive sources. This waste consists of sealed sources of 
radioactive material used for instrument calibration, moisture gauges, radiography sources, and 
radiotherapy sources.  

The radioactive material is usually contained on a small metallic disk sealed in a plastic or metal 
container. The sources are discarded after the sources, or the instruments that contain them, are 
no longer wanted. The radionuclide concentrations in the sources are often quite high. Therefore, 
they generally require special packaging for shipment and disposal. In preparation for disposal, 
the sealed sources are typically encased in grout or concrete inside a 5-gallon, or larger, steel 
drum. The concrete provides radiation shielding and protects the source from damage. The 
analysis of this waste group did include the waste packaging, assumed to be a steel drum. The 
waste package was included since it cannot be separated from the waste matrix. 

The results of the chemical analysis are presented in Table 8.0-1-9i, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. This waste group contains metallic 
parts and concrete/grout. Therefore, initially calculated values were reduced to specified limits 
for silver, zinc, barium, nickel, and chromium, as discussed in Section 5.2.1 of this appendix. 
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Table 8.0-1-9i. Waste Group Profile 
for SOURCES 

Waste Group SOURCES 

Chemical 
Concentration 

(g/m3) 
Hydrogen 1.5E+04 

Beryllium - - - 

Boron - - - 

Carbon, Organic 3.8E+01 

Nitrogen 1.5E+01 

Oxygen 4.5E+05 

Fluorine 3.9E+02 

Sodium 1.1E+04 

Magnesium 1.1E+04 

Aluminum 6.6E+04 

Silicon 5.9E+05 

Phosphorus 8.1E+02 

Sulfur 4.6E+03 

Chlorine 1.5E+02 

Potassium 1.6E+04 

Calcium 1.3E+05 

Titanium 1.4E+03 

Vanadium 9.4E+01 

Chromium 5.8E+03 

Manganese 1.4E+03 

Iron 1.3E+05 

Cobalt 1.1E+03 

Nickel 4.1E+03 

Copper 6.1E+02 

Zinc 4.6E+02 

Arsenic - - - 

Selenium - - - 

Bromine - - - 

Strontium 3.4E+02 

Zirconium 3.7E+02 

Niobium 6.5E+01 

Molybdenum 5.7E+02 

Silver 1.6E+02 

Cadmium - - - 

Tin 3.4E+02 

Barium 5.8E+02 

Hafnium - - - 

Tungsten 7.0E+02 

Mercury - - - 

Lead - - - 
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Table 8.0-1-9i. Waste Group Profile 
for SOURCES 

Waste Group SOURCES 

Chemical 
Concentration 

(g/m3) 
Organics - - - 

CaCO3, Carbonate - - - 

CH2O - - - 

CH2 - - - 

1,1,1-Trichloroethane - - - 

1,1-Dichloroethylene - - - 

1,2,4-Trichlorobenzene - - - 

1,2-Dichloroethane - - - 

2,4-Dinitrotoluene - - - 

Benzene - - - 

Carbon tetrachloride - - - 

Chloroform - - - 

Cyanide - - - 

Ethyl benzene - - - 

Hexachlorobenzene - - - 

Hexachlorobutadiene - - - 

Nitrates - - - 

Nitrobenzene - - - 

o-Dichlorobenzene - - - 

PCB, Unspecified - - - 

Pentachlorophenol - - - 

Sulfates - - - 

Tetrachloroethylene - - - 

Toluene - - - 

Trichloroethylene - - - 

Vinyl chloride - - - 

Xylene, Mixed isomers - - - 

Picolinic Acid - - - 

Formic Acid - - - 

Citric Acid - - - 

Oxalic Acid - - - 

EDTA - - - 

 

NFRCOMP and HIGHACT – These waste groups are metal parts, such as from non-fuel 
reactor components or accelerator targets.  

Non-fuel reactor components consist of metallic components that have become activated by 
exposure to neutrons in the reactor. This waste stream includes fuel channels, control rods, 
control rod channels, in-core instrumentation, and flux wires. These components are usually 
made of corrosion resistant alloys and may contain neutron-absorbing elements, such as boron, 
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cadmium, or hafnium. These materials have been exposed to the primary reactor coolant and the 
neutron flux in the reactor core. The physical and chemical characteristics of this waste stream 
resemble that of stainless steel.  

High activity wastes may contain activated metals and equipment produced by accelerators and 
research reactors. The waste stream includes accelerator targets used for research and isotope 
production. 

These waste streams are not amenable to compaction and no treatment is necessary to meet the 
waste acceptance criteria. However, the waste components may be large and may create void 
spaces within the packaging. Therefore, addition of void fill materials was assumed to be added 
to the packaging. Void fill materials are sand/soil or grout. 

The results of the chemical analysis are presented in Table 8.0-1-9j, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. These waste groups contain 
metallic parts and concrete/grout. Therefore, initially calculated values were reduced to specified 
limits for chromium, nickel, and cadmium, as discussed in Section 5.2.1 of this appendix. 

Table 8.0-1-9j. Waste Group Profile for 
NFRCOMP and HIGHACT 

Waste Group NFRCOMP HIGHACT 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Hydrogen 2.6E+03 2.6E+03 

Beryllium - - - - - - 

Boron 3.6E+03 3.6E+03 

Carbon, Organic 9.4E+03 9.4E+03 

Nitrogen - - - - - - 

Oxygen 2.1E+05 2.1E+05 

Fluorine 6.9E+01 6.9E+01 

Sodium 4.4E+03 4.4E+03 

Magnesium 4.4E+03 4.4E+03 

Aluminum 2.6E+04 2.6E+04 

Silicon 2.0E+05 2.0E+05 

Phosphorus 6.2E+02 6.2E+02 

Sulfur 1.7E+03 1.7E+03 

Chlorine 3.7E+03 3.7E+03 

Potassium 7.4E+03 7.4E+03 

Calcium 2.4E+04 2.4E+04 

Titanium 1.5E+03 1.5E+03 

Vanadium - - - - - - 

Chromium 1.2E+03 1.2E+03 

Manganese 2.1E+04 2.1E+04 

Iron 6.7E+05 6.7E+05 

Cobalt - - - - - - 

Nickel 2.8E+02 2.8E+02 

Copper - - - - - - 
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Table 8.0-1-9j. Waste Group Profile for 
NFRCOMP and HIGHACT 

Waste Group NFRCOMP HIGHACT 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Zinc - - - - - - 

Arsenic - - - - - - 

Selenium - - - - - - 

Bromine - - - - - - 

Strontium 6.0E+01 6.0E+01 

Zirconium 3.6E+01 3.6E+01 

Niobium - - - - - - 

Molybdenum 3.2E+04 3.2E+04 

Silver - - - - - - 

Cadmium 2.7E+00 2.7E+00 

Tin - - - - - - 

Barium 1.0E+02 1.0E+02 

Hafnium 3.6E+03 3.6E+03 

Tungsten - - - - - - 

Mercury - - - - - - 

Lead - - - - - - 

Organics 1.6E+03 1.6E+03 

CaCO3, Carbonate 4.5E+01 4.5E+01 

CH2O - - - - - - 

CH2 - - - - - - 

1,1,1-Trichloroethane - - - - - - 

1,1-Dichloroethylene - - - - - - 

1,2,4-Trichlorobenzene - - - - - - 

1,2-Dichloroethane - - - - - - 

2,4-Dinitrotoluene - - - - - - 

Benzene - - - - - - 

Carbon tetrachloride - - - - - - 

Chloroform - - - - - - 

Cyanide - - - - - - 

Ethyl benzene - - - - - - 

Hexachlorobenzene - - - - - - 

Hexachlorobutadiene - - - - - - 

Nitrates - - - - - - 

Nitrobenzene - - - - - - 

o-Dichlorobenzene - - - - - - 

PCB, Unspecified - - - - - - 

Pentachlorophenol - - - - - - 

Sulfates - - - - - - 

Tetrachloroethylene - - - - - - 

Toluene - - - - - - 
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Table 8.0-1-9j. Waste Group Profile for 
NFRCOMP and HIGHACT 

Waste Group NFRCOMP HIGHACT 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Trichloroethylene - - - - - - 

Vinyl chloride - - - - - - 

Xylene, Mixed isomers - - - - - - 

Picolinic Acid - - - - - - 

Formic Acid - - - - - - 

Citric Acid - - - - - - 

Oxalic Acid - - - - - - 

EDTA - - - - - - 

 

D&D PWR and D&D BWR – These waste groups are decommissioning and decontamination 
waste from nuclear reactors. This waste will only be generated following closure of a nuclear 
reactor. During the active lifetime of a nuclear reactor, the waste generated will be classified in 
one of the other categories listed above. 

The majority of the volume for both reactor types consisted of contaminated rubble, debris, and 
building materials from the demolition of the reactor containment building, biological shield, and 
adjacent structures. There were smaller volumes of highly radioactive activated metals from the 
reactor vessel and internal equipment from the reactor. The activated components have 
properties similar to the non-fuel reactor components (NFRCOMP) waste stream. Resins may be 
used to clean water used during the decommissioning process.  

These waste streams are not amenable to compaction and no treatment is necessary to meet the 
waste acceptance criteria. However, the waste components may be large and may create void 
spaces within the packaging. Therefore, addition of void fill materials was assumed to be added 
to the packaging. Void fill materials are sand/soil or grout. 

Waste containing free-liquids are assumed to be dewatered or solidified before disposal. Since 
radiological hazards are of primary concern, drying of the waste is not likely. Therefore, the 
waste is assumed to be dewatered as much as practical and the remaining water used to form 
grout to solidify the waste and prevent radiological exposure hazards 

The results of the chemical analysis are presented in Table 8.0-1-9k, showing the resulting grams 
of chemical per cubic meter of waste for the chemical profile. These waste groups contain 
mineral precipitates, concrete/grout, and metallic parts. Therefore, initially calculated values 
were reduced to specified limits for silver, zinc, barium, chromium, lead, cadmium, and nickel 
and xylene (PWR D&D only) , as discussed in Section 5.2.1 of this appendix. 
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Table 8.0-1-9k. Waste Group Profile for 
D&D PWR and D&D BWR 

Waste Group D&D PWR D&D BWR 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
Hydrogen 1.4E+03 1.1E+03 
Beryllium 2.0E-02 1.2E-02 
Boron 1.0E+03 1.0E+03 
Carbon, Organic 2.3E+04 2.4E+04 
Nitrogen 1.1E+02 7.6E+01 
Oxygen 4.8E+05 4.8E+05 
Fluorine 5.7E+01 4.2E+01 
Sodium 1.0E+04 9.5E+03 
Magnesium 2.8E+04 2.9E+04 
Aluminum 1.2E+05 1.2E+05 
Silicon 2.9E+05 2.8E+05 
Phosphorus 3.0E+02 2.9E+02 
Sulfur 2.8E+04 2.8E+04 
Chlorine 5.3E+03 4.9E+03 
Potassium 1.1E+04 1.1E+04 
Calcium 1.7E+05 1.7E+05 
Titanium 5.6E+03 5.7E+03 
Vanadium 1.0E+02 9.9E+01 
Chromium 1.2E+03 1.2E+03 
Manganese 4.1E+03 4.1E+03 
Iron 1.6E+05 1.6E+05 
Cobalt 1.2E+03 1.2E+03 
Nickel 2.8E+02 2.8E+02 
Copper 8.8E+03 8.7E+03 
Zinc 1.1E+02 1.1E+02 
Arsenic 2.5E-01 1.5E-01 
Selenium 2.5E-01 1.5E-01 
Bromine 1.1E+00 6.4E-01 
Strontium 6.5E+02 6.7E+02 
Zirconium 3.0E+03 3.0E+03 
Niobium 6.9E+01 6.9E+01 
Molybdenum 3.1E+03 3.1E+03 
Silver 7.8E-02 7.8E-02 
Cadmium 2.7E+00 2.7E+00 
Tin 6.3E+03 6.2E+03 
Barium 3.8E+02 3.8E+02 
Hafnium 1.0E+03 1.0E+03 
Tungsten 1.0E+03 1.0E+03 
Mercury 1.0E-02 6.1E-03 
Lead 1.2E+01 1.2E+01 
Organics 1.7E+03 1.7E+03 
CaCO3, Carbonate 6.6E+04 6.8E+04 
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Table 8.0-1-9k. Waste Group Profile for 
D&D PWR and D&D BWR 

Waste Group D&D PWR D&D BWR 

Chemical 
Concentration 

(g/m3) 
Concentration 

(g/m3) 
CH2O - - - - - - 
CH2 1.1E+04 6.9E+03 
1,1,1-Trichloroethane 1.0E+00 6.1E-01 
1,1-Dichloroethylene 3.5E-02 2.1E-02 
1,2,4-Trichlorobenzene 3.5E-01 2.1E-01 
1,2-Dichloroethane 2.5E-02 1.5E-02 
2,4-Dinitrotoluene 1.0E-02 6.1E-03 
Benzene 2.5E-02 1.5E-02 
Carbon tetrachloride 2.5E-02 1.5E-02 
Chloroform 2.5E-03 1.5E-03 
Cyanide 1.0E-01 6.1E-02 
Ethyl benzene 3.5E+00 2.1E+00 
Hexachlorobenzene 5.0E-03 3.0E-03 
Hexachlorobutadiene 2.5E-03 1.5E-03 
Nitrates 5.0E+01 3.0E+01 
Nitrobenzene 5.0E-02 3.0E-02 
o-Dichlorobenzene 3.0E+00 1.8E+00 
PCB, Unspecified 2.5E-03 1.5E-03 
Pentachlorophenol 5.0E-03 3.0E-03 
Sulfates 9.5E+02 5.8E+02 
Tetrachloroethylene 2.5E-02 1.5E-02 
Toluene 5.0E+00 3.0E+00 
Trichloroethylene 2.5E-02 1.5E-02 
Vinyl chloride 1.0E-02 6.1E-03 
Xylene, Mixed isomers 4.8E+01 3.0E+01 
Picolinic Acid - - - - - - 
Formic Acid - - - - - - 
Citric Acid - - - - - - 
Oxalic Acid - - - - - - 
EDTA - - - - - - 

 

5.2.3 Chelating Agent Waste Streams and Estimated 
Concentrations 

As discussed in Section 3.3 of this appendix, chelating agents are present in two of the waste 
groups, DECONRS and RWDMRES. The processes that generate these waste groups use ion-
exchange resins to remove contaminants from water circulating through nuclear reactor cooling 
systems. Chelating agents (CA) are added to the water to remove mineral deposits from the walls 
of the cooling system piping to reduce worker exposures in the vicinity of the piping. The 
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chelating agents are captured by the resins, thus removing the chelating agents and the mineral 
deposits from the water. These waste streams were analyzed with the following assumptions: 

• The waste resins are solidified with cement or other solidification matrix. The waste resin 
to cement volume ratio is assumed to be 1:3 (25% to 75%) for as received waste.  

• All chelating agents are bound or adsorbed in the waste resin.  

Estimated Waste Volumes Containing Chelating Agents 

Table 8.0-1-10 shows the estimated volume of CWF waste resins containing chelating agents. 
The text below includes the bases and assumptions used to develop this estimate. Results 
indicate that the total estimated waste volume (as received) contain chelating agents is 
approximately 6.1% of the total inventory for the CWF.  

The values in Table 8.0-1-10 have been applied and estimated based on the information in RAE 
(2000). The values in Table 8.0-1-10 were determined as follows: 

• The volume of utility waste containing resins used with and without chelating agents was 
determined from the inventory data (RAE, 2000). No other waste streams were 
determined to contain chelating agents. 

• Since the percentage of resin waste generated during decommissioning (11.2%) is 
comparable to the percentage of resin waste generated during utility operations (9.1%), 
the same overall percentage of resins with chelating agents (60.9%) were assumed to be 
present in the D&D waste. 

The amount of resin with chelating agents from both the utility waste and the decommissioning 
waste was estimated to be 4,732 m3 or 6.1% of the total CWF inventory.  

 

Table 8.0-1-10. Estimated Volume of CWF Waste Containing Chelating Agents 

Waste Volume Description Waste Streams Volume 
(m3) 

% Total 
Resin 

Volume 

%Total 
Waste 

Volume

Utilities 
Resin Volume w/ Chelating Agents 5, 14-17 1,063 60.9% 1.4% 

Resin Volume w/o Chelating Agents  13, 18 682 39.1% --- 

Total Resin Volume from Utilities 5, 13-18 1,745 100.0% 9.1% 

Total Waste Volume from Utilities 1-18 19,082 --- --- 

Decontamination and Decommissioning (D&D) 
Total Resin Volume from D&D 34, 37 6,023 1 100.0% 11.2% 

Total Waste Volume from D&D 33-38 53,910 --- --- 

Estimated D&D Resin Volume w/ Chelating Agents  34, 37 3,669 60.9% 4.7% 

Estimated D&D Resin Volume w/o Chelating Agents  34, 37 2,354 39.1% --- 

Total CWF Waste Volume 1-38 78,222 --- --- 

Estimated Total CWF Waste (Resin) Volume 
With Chelating Agents  5, 14-17, 34, 37 4,732 --- 6.1% 
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1 NOTE: Volume conservatively estimated assuming 100% resin in waste streams 34 and 37. 

Estimated Maximum Chelating Agent Concentrations 

The estimated maximum concentration of chelating agents in the waste (as received) was 
calculated based on a 1:3 resin to cement (or other solidifying matrix) volume including the 
following assumptions: 

• 100% loading of resin using EDTA = 256 mg/g EDTA per g resin (NRC, 1994)(most 
conservative based on molecular weight) 

• Density of resin = 1.15 g/cm3 (NRC, 1994) 

• Density of cement/waste matrix = 2.35 g/cm3 

• Waste as received consists of 25% resin/75% cement (EPA, 1996) 

The estimated maximum concentration of chelating agents in the waste was calculated to be 
0.031 g CA/g waste (as received) or 3.1% as follows: 

f
CFC

CA
c

rr
w *

**
ρ
ρ

=  

 Where: CAw=maximum weight of chelating agent (g CA/g waste, as received) 

Cr = concentration in resin (mg/g resin) 

ρ r = density of resin (1.15 g/cm3) 

ρ c = density of concrete (2.35 g/cm3) 

f = volume fraction of resin in cemented waste (0.25) 

CF = conversion factor (1g/1000 mg) 

5.3 Verification of Waste Streams Generated 
All waste is subject to manifest verification. Verification of waste classification, waste 
characteristics, and other parameters of the waste stream, as stated by the generator on the 
manifest, may occur. Waste receipt and verification procedures are discussed in Section 5 and 
associated appendices. It is anticipated that some waste streams will be sampled at the CWF to 
perform verification. Not all waste streams will be sampled. Some waste streams will not be 
amenable to sampling, such as solidified liquids or sealed sources encased in concrete. Waste 
streams with high radiation rates will not be sampled in order to minimize worker radiation 
exposures. 

A summary of the various parameters of the waste categorization is presented in Table 8.0-1-11. 
This table shows the relationship between the various waste streams, the waste conditions of 
interest, and radiation conditions of interest. The waste stream information summarized the waste 
group, state, class and volume. The waste condition information summarizes the waste pre-
treatment, presence of chelating agents, and presence of transuranic and long half-life isotopes. 
The radiation condition information summarizes the worker exposure rate (based on 30 cm for a 
55-gallon drum), usage of concrete canisters for disposal, whether the waste is contact or remote 
handled by workers, and presence of high activity to prevent additional waste verification 



APPLICATION FOR LICENSE TO AUTHORIZE NEAR-SURFACE 
LAND DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE 

Appendix 8.0-1: Texas Compact Inventory 
 

March 16, 2007 8.0-1-63 Revision 12a 

 

Table 8.0-1-11. Waste Streams Subject to Site Verification in Staging Buildingsa 
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1 CONDFSL VT A 36,900 1,045 Solidified N Y Y 5.79E+01 Y CH - - 

2 CONDFSL VT B 2,760 78 Solidified N Y Y 3.45E+02 Y RH High Activity

3 COTRASH TX A 11,200 317 - - N Y Y 1.38E+01 Y CH - - 

4 COTRASH VT A 40,300 1,141 - - N Y Y 1.78E+01 Y CH - - 

5 DECONRS VT A 1,340 38 Solidified N Y Y 1.60E+04 Y RH High Activity

6 FLDRFSL TX A 3,300 93 Solidified N N N 7.54E-01 Y CH - - 

7 FPFILSL VT A 227 6 Solidified N Y Y 7.40E+02 Y RH High Activity

8 FPFILSL VT C 458 13 Solidified N Y Y 2.38E+03 Y RH High Activity

9 NCTRASH TX A 455,000 12,884 Void Fill N Y Y 1.95E+01 Y CH - - 

10 NCTRASH VT A 40,300 1,141 Void Fill N Y Y 1.78E+01 Y CH - - 

11 NFRCOMP VT C 2,540 72 Void Fill N Y Y 5.17E+06 Y RH High Activity

12 PROCFIL TX C 19,300 547 Solidified N Y Y 3.26E+04 Y RH High Activity

13 RWCUPRS VT B 175 5 Solidified N Y Y 1.98E+03 Y RH High Activity

14 RWDMRES TX A 10,700 303 Solidified Y Y Y 2.23E+03 Y RH High Activity

15 RWDMRES TX B 24,500 694 Solidified Y Y Y 1.39E+04 Y RH High Activity

16 RWDMRES VT A 923 26 Solidified Y Y Y 5.67E+01 Y CH - - 

17 RWDMRES VT B 69 2 Solidified Y Y Y 1.05E+02 Y CH - - 

18 SSYSRES TX A 23,900 677 Solidified N N N 2.48E-05 Y CH - - 

19 ABSLIQD TX A 21,600 612 Absorbents 
Solidified N N Y 1.11E-01 Y CH - - 

20 ABSLIQD VT A 833 24 Absorbents 
Solidified N N Y 1.53E-01 Y CH - - 

21 BIOWAST TX A 8,640 245 Absorbents N N Y 4.04E+00 Y CH - - 

22 BIOWAST VT A 833 24 Absorbents N N Y no gamma Y CH - - 

23 COTRASH TX A 32,400 917 - - N Y Y 3.51E-01 Y CH - - 

24 COTRASH VT A 1,050 30 - - N N Y 2.43E-02 Y CH - - 

25 HIGHACT TX A 5,630 159 Void Fill N N N 1.18E+03 Y RH High Activity

26 LOWASTE TX A 6,160 174 - - N N Y no gamma Y CH - - 

27 NCTRASH TX A 88,100 2,495 Void Fill N Y Y 9.99E+01 Y CH - - 

28 NCTRASH TX B 2,040 58 Void Fill N N N 9.33E-03 Y CH - - 

29 NCTRASH VT A 27 1 Void Fill N N Y 6.48E+00 Y CH - - 

30 SOURCES TX A 10,700 303 Solidified N Y Y 3.07E+02 Y RH High Activity

31 SOURCES TX B 2,050 58 Solidified N N N 1.58E+03 Y RH High Activity

32 SOURCES TX C 4,620 131 Solidified N Y Y 2.24E+04 Y RH High Activity

33 D&D PWR TX A 1,610,000 45,590 Void Fill N N Y 3.20E+02 Y RH High Activity
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Table 8.0-1-11. Waste Streams Subject to Site Verification in Staging Buildingsa 
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34 D&D PWR TX B 207,000 5,862 Solidified 
Void Fill N N Y 7.80E+04 Y RH High Activity

35 D&D PWR TX C 3,800 108 Void Fill N N Y 7.48E+06 Y RH High Activity

36 D&D BWR VT A 76,000 2,152 Void Fill N N Y 1.52E+02 Y CH - - 

37 D&D BWR VT B 5,700 161 Solidified 
Void Fill N N Y 3.83E+04 Y RH High Activity

38 D&D BWR VT C 1,300 37 Void Fill N N Y 4.39E+06 Y RH High Activity
           a

 All waste streams are subject to manifest verification and waste classification determination. 
           b

 TRU – Contains transuranic radionuclides at a concentration less than 100 nanocuries per gram 
           c

 Exposure Rate at 30 cm for a 55-Gallon Drum  (mR/hr) 
            d CH – Contact handled; RH – Remote Handled 

 

6.0 Leachate Analysis 
During waste disposal operations, water will periodically enter the waste disposal units via 
precipitation. Following rainfall events, surface water in the trenches will be immediately 
pumped from the disposal units. Whenever water is present in the disposal system, it will be 
pumped out of the trench. For purposes of this analysis, this water is called leachate and will be 
treated like leachate in the other waste facilities. The potential radionuclide and chemical 
concentrations in the leachate are estimated and presented below.  

It should be noted that this analysis does not consider the physical form of the chemicals in the 
waste groups and is therefore considered to be very conservative. If physical form were 
considered, the chemical constituents in the leachate would be reduced, since the majority of all 
chemicals are present in physical forms that are resistant to leaching. For example, the majority 
of the nickel present in the waste is present in metallic parts. Additionally, the majority of the 
waste groups are treated via solidification or stabilization processes including 
macroencapsulation, cementation, or similar treatment processes, as discussed in Sections 3.3 
and 5.2 of this appendix. Treatment would alter the waste matrix and further retard the leachate 
process. 

6.1 Total Radionuclide and Chemical Inventory 
Using the projected total volume of waste disposed of in the CWF, the total amount of 
radionuclides and chemicals disposed of over the lifetime of the CWF can be determined. Table 
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6.1 Total Radionuclide and Chemical Inventory 
Using the projected total volume of waste disposed of in the CWF, the total amount of 
radionuclides and chemicals disposed of over the lifetime of the CWF can be determined. Table 
8.0-1-12 shows the projected total radionuclide inventory for the CWF. Table 8.0-1-12 shows the 
projected total chemical inventory for the CWF.  

 

Table 8.0-1-12. Total Radionuclide Inventory in the CWF 

Radio-
nuclide 

Inventory 
(Ci) 

Radio-
nuclide 

Inventory 
(Ci) 

Radio-
nuclide 

Inventory 
(Ci) 

H-3 1.92E+04 Y-88 3.17E-06 Pm-147 3.41E+01 

Be-7 5.15E+01 Zr-95 1.13E+03 Eu-152 6.34E-06 

Be-10 5.54E+02 Nb-93m 2.14E+03 Gd-153 4.86E-03 

C-14 2.09E+03 Nb-94 1.26E+01 Hf-175 3.88E-03 

Na-22 2.30E-01 Nb-95 1.37E+03 W-187 1.33E-03 

P-32 1.21E+01 Mo-93 5.03E+00 Ta-182 3.88E-03 

S-35 6.71E+00 Tc-99 6.98E+00 Re-187 3.88E-03 

Cl-36 1.24E+01 Ru-103 8.82E-02 Ir-192 4.77E+00 

Ca-45 5.93E-02 Ru-106 0.00E+00 Au-198 3.96E+00 

Sc-46 4.43E-01 Ag-108m 1.67E+02 Hg-208 1.67E-08 

Cr-51 5.43E+02 Ag-110m 1.29E+00 Ra-226 2.26E+02 

Mn-54 4.19E+04 Cd-109 1.21E+01 Ra-228 0.00E+00 

Fe-55 5.43E+05 Cd-113m 1.35E+01 Th-230 1.41E-01 

Fe-59 3.74E+01 In-111 1.25E-01 Th-232 1.28E+00 

Co-56 1.59E-04 Sn-113 3.85E-02 U-232 4.32E-06 

Co-57 2.59E+02 Sb-124 4.32E+00 U-233 3.31E-09 

Co-58 1.84E+04 Sb-125 2.66E+02 U-234 2.16E-02 

Co-60 3.68E+06 I-125 8.18E+01 U-235 3.81E-05 

Ni-59 2.70E+03 I-129 2.78E-04 U-236 1.93E-05 

Ni-63 3.69E+05 I-131 7.81E+01 U-238 2.02E-01 

Zn-65 8.03E+02 Cs-134 6.15E+02 Np-237 3.31E-07 

Ge-68 2.14E-04 Cs-135 0.00E+00 Pu-238 1.38E+01 

Se-75 4.96E-03 Cs-137 4.28E+04 Pu-239 6.16E-01 

Kr-85 1.46E+02 Cs-139 1.94E-08 Pu-241 3.85E+02 

Rb-86 8.75E-02 Ba-133 7.15E-03 Pu-242 9.56E-02 

Sr-85 7.05E-02 Ba-140/La-140 1.18E+01 Am-241 8.03E+00 

Sr-89 0.00E+00 Ce-141 1.40E-01 Am-243 5.08E-09 

Sr-90 2.70E+02 Ce-144 1.01E+03 Cm-242 2.21E-02 

- - - - - - Cm-243/244 4.94E-02 

Total Inventory Activity (Ci) 4.73E+06 
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Table 8.0-1-13. Total Chemical Inventory in the CWF 

Chemical Inventory 
(g) Chemical Inventory 

(g) Chemical Inventory 
(g) 

Hydrogen 1.4E+08 Zinc 5.6E+08 2,4-Dinitrotoluene 1.2E+03 

Beryllium 2.4E+03 Arsenic 3.8E+04 Benzene 3.0E+03 

Boron 6.5E+07 Selenium 1.1E+05 Carbon tetrachloride 3.0E+03 

O. Carbon 1.5E+09 Bromine 1.3E+05 Chloroform 3.0E+02 

Nitrogen 1.0E+08 Strontium 4.4E+07 Cyanide 1.2E+04 

Oxygen 3.3E+10 Zirconium 1.7E+08 Ethyl benzene 4.2E+05 

Fluorine 5.6E+06 Niobium 6.9E+06 Hexachlorobenzene 6.0E+02 

Sodium 8.0E+08 Molybdenum 2.1E+08 Hexachlorobutadiene 3.0E+02 

Magnesium 2.1E+09 Silver 1.7E+08 Nitrates 6.0E+06 

Aluminum 7.3E+09 Cadmium 5.5E+07 Nitrobenzene 6.0E+03 

Silicon 2.0E+10 Tin 3.6E+08 o-Dichlorobenzene 3.6E+05 

Phosphorus 2.8E+07 Barium 3.8E+07 PCB Unspecified 3.0E+02 

Sulfur 1.8E+09 Hafnium 5.5E+07 Pentachlorophenol 6.0E+02 

Chlorine 4.0E+08 Tungsten 8.9E+07 Sulfates 1.1E+08 

Potassium 8.4E+08 Mercury 1.2E+03 Tetrachloroethylene 3.0E+03 

Calcium 1.2E+10 Lead 9.4E+06 Toluene 6.0E+05 

Titanium 3.8E+08 Organics 9.3E+07 Trichloroethylene 3.0E+03 

Vanadium 9.9E+06 CaCO3 Carbonate 4.4E+09 Vinyl chloride 1.2E+03 

Chromium 1.6E+09 CH2O 8.8E+09 Xylene (mixed isomers) 6.0E+06 

Manganese 2.8E+08 CH2 5.2E+09 Picolinic Acid 1.7E+07 

Iron 1.3E+10 1,1,1-Trichloroethane 1.2E+05 Formic Acid 1.7E+07 

Cobalt 1.2E+08 1,1-Dichloroethylene 4.2E+03 Citric Acid 3.4E+07 

Nickel 1.4E+09 1,2,4-Trichlorobenzene 4.2E+04 Oxalic Acid 1.7E+07 

Copper 5.1E+08 1,2-Dichloroethane 3.0E+03 EDTA 1.7E+07 

Total Inventory (g) 1.2E+11 

 

6.2 Leachate Generation 
The waste and leachate concentrations in the table below were checked to ensure the proper 
concentrations of short-lived decay products in secular equilibrium with parent radionuclides, 
even though they may not have been reported by waste generators. Table 8.0-1-13 shows the 
short lived decay products and the ratios with the parent radionuclides. 

Table 8.0-1-14. Decay Products in 
Secular Equilibrium 

Parent Isotope Decay 
Product(s) Ratio to Parent 

Sr-90 Y-90 100% 

Ru-103 Rh-103m 99.7% 

Ru-106 Rh-106 100% 
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Table 8.0-1-14. Decay Products in 
Secular Equilibrium 

Parent Isotope Decay 
Product(s) Ratio to Parent 

Sn-113 In-113 100% 

Cs-137 Ba-137m 94.6% 

Ba-140 La-140 100% 

Ce-144 Pr-144 98.6% 

Ra-226 Pb-214 
Bi-214 

100% 
100% 

Th-232 Ac-228 
Ra-228 
Pb-212 
Bi-212 
Tl-208 

100% 
100% 
100% 
100% 
36% 

U-235 Th-231 100% 

U-238 Th-234 
Pa-234m 

100% 
100% 

 

6.3 Leachate Composition 
The average radionuclide and chemical composition of the solid wastes in the CWF were 
calculated from the data in Tables 8.0-1-9a through 8.0-1-9k by summing the activity or mass of 
each constituent over all of the waste streams and dividing the sums by the total volume 
(radionuclides) or total mass (chemicals) of waste. The waste concentrations are shown in Table 
8.0-1-15 for radionuclides and Table 8.0-1-16 for chemicals. 

The average radionuclide and chemical concentrations in the leachate from the CWF were 
calculated from the average concentrations in the waste using the distribution coefficients (Kd) 
for the partitioning of the chemicals between the solid and leachate liquid phases. The leaching 
criteria for the CWF were the same for radionuclides and chemicals. It was conservatively 
assumed that approximately 0.1 % of the canisters failed and allowed all of their wastes to be 
leached by infiltrating water. The radionuclide and chemical concentrations in the leachate were 
calculated from the following equation: 

( )d

W
L Kp

fCC
⋅+
⋅⋅=

ρ
ρ  

 Where CL = leachate concentration (pCi/ml or mg/L) 
CW = concentration in waste (pCi/g or mg/kg) 
ρ    = density of waste (1.6 g/cm3 or 1.6 kg/L) 
p    = porosity of waste (0.4) 
Kd  = distribution coefficient (ml/g) 
f     = fraction of waste available for contact with water (0.001 for CWF) 
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Using this equation, the radionuclide concentrations in leachate are shown in Table 8.0-1-15. The 
chemical concentrations in leachate are shown in Table 8.0-1-16. The chemical concentrations in 
the leachate were compared to the regulatory limits for leachate characterization as hazardous 
(F039 code) per 40 CFR 268.40. All leachate chemical concentrations were below the regulatory 
limit for hazardous classification of the leachate. 

The total concentrations of all constituents estimated in solids of the CWF in Table 8.0-1-16 adds 
to 943,000 mg/kg, indicating about 94 % of the waste mass is accounted for in the estimated 
chemical inventory. Due to the large amount of concrete used for solidification and void fill, the 
average pH in the CWF is estimated at 8.1. This analysis does not consider the physical form of 
the chemical waste groups. If physical form were considered, the chemical constituents in the 
leachate would be reduced, since the majority of the chemicals are present in physical forms that 
are resistant to leaching. Additionally, the majority of the waste streams are treated with 
solidification or other measures, which would further retard the leachate process. 

 

Table 8.0-1-15. Average Estimated 
Radionuclide Concentrations in the Solids and 

Leachate of the CWF 

Compact Waste Facility 

Radionuclide Conc. In 
Solids (pCi/g) 

Conc. In Leachate 
(pCi/L) 

H-3 1.53E+05 6.12E+05 

Be-7 4.12E+02 1.77E+01 

Be-10 4.43E+03 1.90E+02 

C-14 1.67E+04 6.67E+04 

Na-22 1.84E+00 1.79E-01 

P-32 9.70E+01 1.85E+01 

S-35 5.36E+01 3.76E+00 

Cl-36 9.94E+01 2.84E+02 

Ca-45 4.74E-01 9.03E-02 

Sc-46 3.54E+00 1.14E-02 

Cr-51 4.34E+03 3.61E+00 

Mn-54 3.34E+05 6.66E+03 

Fe-55 4.34E+06 2.62E+04 

Fe-59 2.99E+02 1.81E+00 

Co-56 1.27E-03 2.80E-05 

Co-57 2.07E+03 4.57E+01 

Co-58 1.47E+05 3.25E+03 

Co-60 2.94E+07 6.49E+05 

Ni-59 2.16E+04 1.14E+01 

Ni-63 2.95E+06 1.55E+03 

Zn-65 6.41E+03 1.21E+01 

Ge-68 1.71E-03 6.84E-03 

Se-75 3.96E-02 1.62E-02 
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Table 8.0-1-15. Average Estimated 
Radionuclide Concentrations in the Solids and 

Leachate of the CWF 

Compact Waste Facility 

Radionuclide Conc. In 
Solids (pCi/g) 

Conc. In Leachate 
(pCi/L) 

Kr-85 1.17E+03 4.67E+03 

Rb-86 6.99E-01 1.27E-02 

Sr-85 5.63E-01 3.69E-02 

Sr-89 0.00E+00 0.00E+00 

Sr-90 2.16E+03 1.41E+02 

Y-88 2.53E-05 1.49E-07 

Zr-95 9.03E+03 1.50E+01 

Nb-93m 1.71E+04 1.07E+02 

Nb-94 1.00E+02 6.26E-01 

Nb-95 1.09E+04 6.82E+01 

Mo-93 4.02E+01 1.98E+00 

Tc-99 5.58E+01 1.59E+02 

Ru-103 7.05E-01 1.28E-02 

Ru-106 0.00E+00 0.00E+00 

Ag-108m 1.33E+03 1.21E+01 

Ag-110m 1.03E+01 9.32E-02 

Cd-109 9.67E+01 2.25E-02 

Cd-113m 1.08E+02 2.51E-02 

In-111 1.00E+00 6.33E-03 

Sn-113 3.07E-01 2.36E-03 

Sb-124 3.45E+01 7.62E-01 

Sb-125 2.12E+03 4.70E+01 

I-125 6.53E+02 1.87E+03 

I-129 2.22E-03 6.35E-03 

I-131 6.24E+02 1.78E+03 

Cs-134 4.91E+03 1.82E+01 

Cs-135 0.00E+00 0.00E+00 

Cs-137 3.42E+05 1.27E+03 

Cs-139 1.55E-07 5.73E-10 

Ba-133 5.71E-02 1.09E-03 

Ba/La-140 9.44E+01 1.81E+00 

Ce-141 1.12E+00 2.24E-03 

Ce-144 8.04E+03 1.61E+01 

Pm-147 2.72E+02 1.13E+00 

Eu-152 5.07E-05 2.11E-07 

Gd-153 3.89E-02 1.62E-04 

Hf-175 3.10E-02 6.88E-05 

W-187 1.06E-02 6.75E-05 
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Table 8.0-1-15. Average Estimated 
Radionuclide Concentrations in the Solids and 

Leachate of the CWF 

Compact Waste Facility 

Radionuclide Conc. In 
Solids (pCi/g) 

Conc. In Leachate 
(pCi/L) 

Ta-182 3.10E-02 1.41E-04 

Re-187 3.10E-02 3.02E-03 

Ir-192 3.81E+01 4.17E-01 

Au-198 3.17E+01 1.05E+00 

Hg-208 1.34E-07 4.61E-07 

Ra-226 1.80E+03 2.57E+01 

Ra-228 0.00E+00 0.00E+00 

Th-230 1.13E+00 3.52E-04 

Th-232 1.02E+01 3.18E-03 

U-232 3.45E-05 1.15E-08 

U-233 2.64E-08 8.80E-12 

U-234 1.73E-01 5.76E-05 

U-235 3.05E-04 1.02E-07 

U-236 1.54E-04 5.15E-08 

U-238 1.61E+00 5.37E-04 

Np-237 2.64E-06 5.03E-07 

Pu-238 1.10E+02 2.00E-01 

Pu-239 4.93E+00 8.95E-03 

Pu-241 3.08E+03 5.60E+00 

Pu-242 7.64E-01 1.39E-03 

Am-241 6.42E+01 3.17E+00 

Am-243 4.06E-08 2.01E-09 

Cm-242 1.77E-01 4.42E-05 

Cm-243/244 3.93E-01 9.83E-05 

 

Table 8.0-1-16. Average Estimated Concentrations of 
Chemicals in the Solids and Leachate of the CWF 

Chemical 
Conc. in 
Solids 

(mg/kg) 

Conc. in 
Leachate 

(mg/L) 

Leachate 
Limit ‡ 
(mg/L) 

Leachate 
Below 
Limit? 

Hydrogen 1.1E+03 4.6E+00 - - - NA 

Beryllium 1.9E-02 8.3E-07 0.82 YES 
Boron 5.2E+02 1.5E-03 - - - NA 
O. Carbon 1.2E+04 4.9E+01 - - - NA 
Nitrogen 8.4E+02 3.4E+00 - - - NA 
Oxygen 2.7E+05 1.1E+03 - - - NA 
Fluorine 4.5E+01 2.9E-04 - - - NA 
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Table 8.0-1-16. Average Estimated Concentrations of 
Chemicals in the Solids and Leachate of the CWF 

Chemical 
Conc. in 
Solids 

(mg/kg) 

Conc. in 
Leachate 

(mg/L) 

Leachate 
Limit ‡ 
(mg/L) 

Leachate 
Below 
Limit? 

Sodium 6.4E+03 6.3E-01 - - - NA 
Magnesium 1.7E+04 3.3E-01 - - - NA 
Aluminum 5.9E+04 1.7E-01 - - - NA 
Silicon 1.6E+05 1.4E+00 - - - NA 
Phosphorus 2.2E+02 7.8E-01 - - - NA 
Sulfur 1.5E+04 6.0E+00 - - - NA 
Chlorine 3.2E+03 9.0E+00 - - - NA 
Potassium 6.7E+03 1.2E+00 - - - NA 
Calcium 9.3E+04 1.8E+00 - - - NA 
Titanium 3.0E+03 2.2E-03 - - - NA 
Vanadium 7.9E+01 7.9E-05 4.3 YES 
Chromium 6.8E+02 5.7E-04 2.77 YES 
Manganese 2.3E+03 4.5E-02 - - - NA 
Iron 1.0E+05 1.0E-01 - - - NA 
Cobalt 9.3E+02 2.1E-02 - - - NA 
Nickel 1.7E+02 1.0E-02 3.98 YES 
Copper 4.1E+03 1.0E-01 - - - NA 
Zinc 6.9E+01 4.3E-03 2.61 YES 
Arsenic 3.0E-01 1.2E-05 1.4 YES 
Selenium 2.9E-01 1.2E-04 0.82 YES 
Bromine 1.1E+00 7.1E-05 - - - NA 
Strontium 3.5E+02 1.2E-02 - - - NA 
Zirconium 1.4E+03 6.3E-04 - - - NA 
Niobium 5.5E+01 3.4E-04 - - - NA 
Molybdenum 1.7E+03 8.2E-02 - - - NA 
Silver 4.9E-02 1.4E-04 0.43 YES 
Cadmium 1.2E+00 7.7E-05 0.69 YES 
Tin 2.9E+03 8.9E-01 - - - NA 
Barium 2.3E+02 2.1E-02 1.2 YES 
Hafnium 4.4E+02 9.7E-04 - - - NA 
Tungsten 7.1E+02 3.4E-02 - - - NA 
Mercury 6.8E-03 2.4E-05 0.15 YES 
Lead 7.0E+00 6.8E-04 0.69 YES 
Organics 7.4E+02 4.9E-01 - - - NA 
CaCO3 Carbonate 3.5E+04 3.4E+00 - - - NA 
CH2O 7.0E+04 1.4E-02 - - - NA 
CH2 4.2E+04 8.4E-03 - - - NA 
1,1,1-Trichloroethane 6.9E-01 4.7E-04 0.054 YES 
1,1-Dichloroethylene 3.4E-02 3.5E-05 0.025 YES 
1,2,4-Trichlorobenzene 3.4E-01 1.8E-05 0.055 YES 
1,2-Dichloroethane 2.4E-02 5.5E-05 0.21 YES 
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Table 8.0-1-16. Average Estimated Concentrations of 
Chemicals in the Solids and Leachate of the CWF 

Chemical 
Conc. in 
Solids 

(mg/kg) 

Conc. in 
Leachate 

(mg/L) 

Leachate 
Limit ‡ 
(mg/L) 

Leachate 
Below 
Limit? 

2,4-Dinitrotoluene 9.6E-03 1.2E-05 0.32 YES 
Benzene 2.4E-02 2.5E-05 0.14 YES 
Carbon tetrachloride 2.4E-02 1.0E-05 0.057 YES 
Chloroform 2.4E-03 3.2E-06 0.046 YES 
Cyanide 9.6E-02 9.5E-06 1.2 YES 
Ethyl benzene 2.0E+00 8.1E-04 0.057 YES 
Hexachlorobenzene 4.8E-03 1.6E-08 0.055 YES 
Hexachlorobutadiene 2.4E-03 3.2E-08 0.055 YES 
Nitrates 4.8E+01 1.4E-01 - - - NA 
Nitrobenzene 4.8E-02 2.8E-05 0.068 YES 
o-Dichlorobenzene 1.6E+00 2.0E-04 0.088 YES 
PCB Unspecified 2.4E-03 4.2E-10 0.1 YES 
Pentachlorophenol 4.8E-03 1.0E-06 0.089 YES 
Sulfates 9.2E+02 3.8E-01 - - - NA 
Tetrachloroethylene 2.4E-02 1.2E-05 0.056 YES 
Toluene 2.7E+00 1.5E-03 0.08 YES 
Trichloroethylene 2.4E-02 1.9E-05 0.054 YES 
Vinyl chloride 9.6E-03 2.6E-05 0.27 YES 
Xylene (mixed isomers) 2.2E+01 7.6E-03 0.32 YES 
Picolinic Acid 1.4E+02 2.6E-02 - - - NA 
Formic Acid 1.4E+02 2.6E-02 - - - NA 
Citric Acid 2.7E+02 5.2E-02 - - - NA 
Oxalic Acid 1.4E+02 2.6E-02 - - - NA 

EDTA 1.4E+02 2.6E-02 - - - NA 

‡F039 code per 40 CFR 268.40 
*NA=not applicable 

6.4 Analysis of Leachate Impact 
The concentrations of radionuclides and chemicals in the leachate from the CWF were reviewed 
to determine if any detrimental effects could occur to the liner or concrete structures that would 
compromise the effectiveness of the disposal system. The concentrations of the radionuclides 
themselves are not anticipated to cause radiation damage to the liner or concrete structures. 
Radiation damage to HDPE occurs only at high radiation levels and doses in excess of one 
million rads. Therefore, the chemical components of the leachate are of greatest concern. 

Based on literature from the manufacturer, the HDPE geomembrane generally receives no 
impact from most chemicals, including metals and salts, oxidizers and acids, and oils and grease. 
The chemical components of greatest concern to damage the HDPE liner underlying the leachate 
system are the hydrocarbon compounds. The manufacturer’s limit for leachate compatibility is 
between 2,000 and 500,000 milligram of hydrocarbon per liter of leachate (mg/L), depending 
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upon the exact chemical. As a conservative analysis, the hydrocarbon/organic chemicals were 
reviewed with a 2,000 mg/L limit. This analysis is shown in Table 8.0-1-17. As shown in this 
table, all hydrocarbons/organic chemicals are below this threshold by at least two orders of 
magnitude. Therefore, the leachate is not expected to degrade the HDPE liner. 

 

Table 8.0-1-17. Organic Chemicals in Leachate 

Chemical 

Conc. in 
Solids 

(mg/kg) 

Conc. in 
Leachate 

(mg/L) 

Organics 
Limit 

(mg/L) 

Greater 
Than 
Limit 

Organics 7.4E+02 4.9E-01 2.0E+03 NO 

CaCO3 Carbonate 3.5E+04 3.4E+00 2.0E+03 NO 

CH2O 7.0E+04 1.4E-02 2.0E+03 NO 

CH2 4.2E+04 8.4E-03 2.0E+03 NO 

1,1,1-Trichloroethane 6.9E-01 4.7E-04 2.0E+03 NO 

1,1-Dichloroethylene 3.4E-02 3.5E-05 2.0E+03 NO 

1,2,4-Trichlorobenzene 3.4E-01 1.8E-05 2.0E+03 NO 

1,2-Dichloroethane 2.4E-02 5.5E-05 2.0E+03 NO 

2,4-Dinitrotoluene 9.6E-03 1.2E-05 2.0E+03 NO 

Benzene 2.4E-02 2.5E-05 2.0E+03 NO 

Carbon tetrachloride 2.4E-02 1.0E-05 2.0E+03 NO 

Chloroform 2.4E-03 3.2E-06 2.0E+03 NO 

Cyanide 9.6E-02 9.5E-06 2.0E+03 NO 

Ethyl benzene 2.0E+00 8.1E-04 2.0E+03 NO 

Hexachlorobenzene 4.8E-03 1.6E-08 2.0E+03 NO 

Hexachlorobutadiene 2.4E-03 3.2E-08 2.0E+03 NO 

Nitrates 4.8E+01 1.4E-01 2.0E+03 NO 

Nitrobenzene 4.8E-02 2.8E-05 2.0E+03 NO 

o-Dichlorobenzene 1.6E+00 2.0E-04 2.0E+03 NO 

PCB Unspecified 2.4E-03 4.2E-10 2.0E+03 NO 

Pentachlorophenol 4.8E-03 1.0E-06 2.0E+03 NO 

Sulfates 9.2E+02 3.8E-01 2.0E+03 NO 

Tetrachloroethylene 2.4E-02 1.2E-05 2.0E+03 NO 

Toluene 2.7E+00 1.5E-03 2.0E+03 NO 

Trichloroethylene 2.4E-02 1.9E-05 2.0E+03 NO 

Vinyl chloride 9.6E-03 2.6E-05 2.0E+03 NO 

Xylene (mixed isomers) 2.2E+01 7.6E-03 2.0E+03 NO 

 

The clay liner and concrete structures are vulnerable to acidic compounds. The pH of the solid 
waste is expected to be 8.1, due to the large amount of concrete/grout in the disposal units. 
Therefore, the pH of the leachate is expected to be alkaline. Thus, the leachate is not expected to 
degrade the clay liner and concrete structures. 
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6.5 Analysis of Chelating Agent Impact 
Chelating Agent Leachate Concentrations – The chemical concentration analyses were 
performed on the waste groups containing chelating agents, as shown in Section 5.2.3 of this 
appendix. The leachate concentrations for chelating agents were determined based on these 
values, as shown in Section 6.3 of this appendix. Chelating agents have been shown to increase 
the mobility of metals in the environment. Based on reference NRC (2002), chelating agents 
must be present at a minimum molar concentration of 1.0E-03 M before mobilization of long-
lived radionuclides occurs. Table 8.0-1-18 indicates that the estimated leachate concentrations 
are over an order of magnitude below the to the 1.0E-03 M threshold concentration within the 
CWF.  

 

Table 8.0-1-18. Chelating Agents in Leachate 

Chelating Agent 

Conc. 
in 

Solids 
(mg/kg) 

Conc. in 
Leachate 

(mg/L) 

Conc. In 
Leachate 
(mol/L) 

Mobilization 
Threshold 

[NRC (2002)] 
(mol/L) 

Greater 
Than 

Threshold 
Picolinic Acid 1.4E+02 2.6E-02 2.1E-07 1.0E-03 NO 

Formic Acid 1.4E+02 2.6E-02 5.6E-07 1.0E-03 NO 

Citric Acid 2.7E+02 5.2E-02 2.7E-07 1.0E-03 NO 

Oxalic Acid 1.4E+02 2.6E-02 2.1E-07 1.0E-03 NO 

EDTA 1.4E+02 2.6E-02 7.0E-08 1.0E-03 NO 

TOTAL 8.2E+02 1.6E-01 1.3E-06 1.0E-03 NO 

 

Chelating Agent Effects – These analyses show that there should be no mobilization of long-
lived radionuclides by chelating agents. Furthermore, the estimated concentrations of the 
chelating agents in the leachate are conservatively high due to the physical form and packaging 
requirements as discussed above in Section 6.0.  

Other potential effects of chelating agents on long- and short-lived radionuclides are evaluated in 
Appendix 8.0-7, Sensitivity and Uncertainty Analysis.  
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ATTACHMENT A: COMPACT DISK OF SUPPORTING DATA 


