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Introduction 
Environmental Properties Management LLC (EPM) is in the process of designing the necessary 
groundwater treatment system to complete the decommissioning of the Cimarron Site.  
Consideration of the system design needs has led to the conclusion that a license amendment will 
be needed to incorporate two important changes to Nuclear Regulatory Commission (NRC) 
License Number SNM-928 to facilitate timely and cost-effective decommissioning operations.   
 

 First is the addition of a new possession limit and specific conditions of use for materials 
categorized as fissile exempt. This will allow for the accumulation of containers of waste 
material that have packaged in accordance with the transportation regulations for 
shipment as “fissile exempt” materials.  
 

 The second change is for a new possession limit specific to the resin in the groundwater 
treatment system which has accumulated SNM during the planned ion-exchange 
treatment process.  A preliminary nuclear criticality safety analysis has been conducted 
and is included with this paper.  The conservative analysis demonstrates that an infinitely 
large system filled with resin material loaded with SNM above the concentrations that 
were achieved during the groundwater treatment test was subcritical by a significant 
margin. 

 
These changes are focused on safety and control of spent resin materials containing low 
concentration of special nuclear material from decommissioning operations to treat groundwater.  
These changes would allow the licensee to possess and process ion-exchange resin and to 
process it to make it suitable for transport to an off-site facility for disposal.  Such changes are 
necessary to facilitate efficient and timely decommissioning operations by allowing greater 
flexibility for the recovery of low concentration special nuclear materials and allow more 
efficient transportation. 
 
The mass limit in the current license is too restrictive for the amount of SNM that will be 
accumulated during planned decommissioning activities.  Adherence to the mass limit would 
result in design constraints that would result in very inefficient processing operations that will 
increase the time and costs associated with the decommissioning of the site. 
 
Moreover, these proposed changes are compatible with NRC’s goals for the decommissioning 
program.  As stated in the NRC’s Program Evaluation of Changes to the Decommissioning 
Program (September 2003); “Because of the persistent challenges facing the Decommissioning 
Program as well as the high cost to licensees for decommissioning, the staff believes that its 
near-term goal should be to continue improving the efficiency and timeliness of 
decommissioning activities at all decommissioning sites without impacting safety or public 
confidence.”  The proposed changes will allow EPM to perform decommissioning more 
efficiently and in addition, this approach reduces unnecessary regulatory burden associated with 



decommissioning at the Cimarron Site and has no adverse impact on public safety.  Attachment 1 
provides a draft of the proposed wording for the license conditions. 
 
The primary basis for the requested changes is to facilitate handling, transportation and disposal 
of the volumes of materials containing low concentrations of SNM.  NRC regulations pertaining 
to SNM, particularly 10 CFR Part 70 and 73, were established primarily for the safe handling 
and control of various quantities of stock material for the fuel cycle.  Low concentration residues 
being processed for transportation and disposal as waste do not pose the same hazards and 
concerns as stock material and therefore should not require the same level of regulatory control 
in order to maintain comparable safety.  Attachment 2 provides a discussion of other regulatory 
requirements that are applicable to SNM licenses. 
 
Specific provisions would be incorporated into the Decommissioning Plan that would implement 
the controls that would be necessary to implement the revised license conditions.  These controls 
are discussed in Attachment 3. 
 
EPM has prepared a preliminary Nuclear Criticality Safety Analysis (NCSA) that is sufficiently 
conservative to allow the design of the groundwater treatment system to proceed.  Attachment 4 
provides this preliminary evaluation.  Upon completion of the system design a formal NSCA will 
be performed and documented to establish the safety of the design and to formally establish the 
appropriate controls that need to be implemented for safe operation of the system. 
 
The NRC has previously approved similar activities and these have been specifically discussed 
and referenced in Attachment 5 as part of the basis for proposed license conditions.  This 
attachment provides greater explanation of the basis for the requested changes and justification 
for the proposed changes as well as additional supporting documentation.  Due to the limited 
number of active special nuclear materials (SNM) license sites undergoing decommissioning, the 
NRC has deferred changes in the regulations and the current practice is to address 
decommissioning regulatory issues through the amendment and exemption process.  
 
Attachment 6 provides a summary description of the information obtained during the 
groundwater treatment test program.  This information provides the justification for the SNM 
enrichment levels and concentrations that are used as the basis for the nuclear criticality safety 
analysis that is provided in Attachment 4. 
 
 
Discussion of Possession and Specific Conditions of Use of Highly Dilute Category 3 SNM 
The efficient and effective decommissioning of the Cimarron Site will require the treatment of 
groundwater to remove uranium with the collection of the uranium on ion-exchange resins.  The 
current license for the site incorporates possession limits for enriched uranium that are based on 
restrictive mass limits.  These limits place significant constraints on the implementation of the 
decommissioning of the site where the contaminant present is diffuse low enriched uranium 
collected on ion-exchange resins.   
 
The proposed possession limit change requested in this application is for a license amendment to 
incorporate two new possession limits that are based on: 



 
 The limitations of “fissile exempt” material as incorporated in NRC and Department of 

Transportation (DOT) regulations for the transportation of radioactive material would be 
the basis for demonstration of the safety of packaged materials that are stored on site 
pending transport for either recycling or disposal.  For transportation, SNM can be 
exempt from classification as fissile if the material meets a specified ratio of fissile to 
nonfissile material mass.   

 
 The resin present in the system beds would be demonstrated to be safe based on a specific 

nuclear criticality safety analysis using a set of conservative parameters. 
 

Instead of a mass limit for U-235, EPM proposes that the above two provisions would be used to 
ensure safety during decommissioning operations.  A summary of relevant technical evaluations 
by the NRC associated with transportation requirements for fissile exempt materials and basis for 
current regulations is provided in Attachment 5 along with copies of the pertinent sections of the 
regulations. 
 
In addition to evaluations related to criticality safety to transportation, similar studies have been 
performed for disposal of similar materials.  In November 1994 NRC issued NUREG/CR-6284, 
Criticality Safety Criteria for License Review of Low-Level Waste Facilities.  This study 
provided nuclear criticality safety levels for disposal of materials in terms of areal density (grams 
per square foot).  Later the NRC issued NUREG/CR-6505, The Potential for Criticality 
Following Disposal of Uranium at Low-Level Waste Facilities in June 1997.  This study 
provided nuclear criticality safety levels for disposal of materials in terms of concentration 
limits.  NUREG/CR-6505 is the technical basis for the current WAC for disposal of SNM.  WAC 
for enriched uranium comparable to transportation requirements include a limit of 1,900 pCi/g 
U-235 for enrichments less than 10% or a limit of 1,190 pCi/g U-235 for enrichments of 10% or 
greater.   
 
Given that there are different criteria for transportation (mass ratio) and disposal of low 
concentration enriched uranium (radionuclide concentration), a comparison will be useful.  
Conversion of the of transportation requirements from mass ratio (2,000 grams nonfissile for 
every gram fissile) to radionuclide concentration results in 1,080 pCi/g U-235.  Since this is less 
than the WAC for enriched uranium, the fissile exempt concentration for transportation is the 
more conservative and limiting value.  Furthermore, materials that meet the transportation 
requirements for fissile exempt will also be acceptable for disposal since U-235 concentrations 
will be less than WAC limits. 
 
In addition, shipments of spent resins must adhere to the definition of “Fissile Exempt”.  
Otherwise, the shipments would have to be made in NRC approved containers for the transport 
of fissile material.  (As an alternative it would also be possible to request a specific exemption 
from the transportation regulations from both the NRC and DOT or to revise the authorized 
contents for an existing approved container.)  Currently, there are no known appropriate licensed 
containers for the shipment of large volumes of low concentration SNM materials.  The 
definition of “fissile exempt” is based on the assumption that the fissile material is pure U-235 
(i.e. 100% enrichment), therefore the applicable regulations for the transport of the waste from 



the nuclear criticality safety standpoint are conservative for any material that may be 
encountered during decommissioning at the Cimarron Site where the enrichment of the uranium 
is limited to 3% U-235. 
 
Another potential concern regarding fissile exempt materials is security.  NRC Regulatory Guide 
5.59, Standard Format and Content for a Licensee Physical Security Plan for the Protection of 
Special Nuclear Material of Moderate or Low Strategic Significance states that the quantity of 
concern for gross theft is estimated as 75 kg of U-235.  At the fissile exempt concentration 
(1,080 pCi/g U-235) this converts to approximately 165 tons of waste material.  Moreover, as 
part of the evaluation for WAC and an Order exempting the disposal facility from requirements 
relative to possession of SNM published in 68FR74986-74988, the NRC stated: 
 

Safeguarding SNM against diversion or sabotage is not considered a significant 
issue because of the diffuse form of the SNM in waste meeting the conditions 
specified. 

 
Since the fissile exempt criteria for transportation is less than the WAC, it stands to reason that 
material meeting fissile exempt should not be considered a significant security issue since 
diversion or sabotage of low concentration material is not a practical threat.  Therefore once 
material has been demonstrated to meet the fissile exempt criterion, no additional physical 
protection measures under 10 CFR Part 73 for SNM should be required.  This concept of a 
specific exemption from the regulations in 10CFR70 for a waste disposal site was given to both 
the Clive, UT and Andrews, TX disposal sites.  Attachment 5 provides detailed information, 
including copies of supporting documents, for the Windsor Site, the Clive, UT site and the 
Andrews, TX site, along with a synopsis of several other examples where the NRC has given 
specific approval for handling of enriched uranium in low concentration materials similar to this 
request.  It is especially important to note that the WAC U-235 concentration limits for burial of 
waste material at Clive, UT when the enrichment level is <3% are higher than the resin 
concentrations measured during the testing program (See Attachment 5, Section 1.0). 
 
Implementation of license conditions for low concentration materials will be done in accordance 
with NRC license conditions, Decommissioning Plan, Site procedures and plans.  The summary 
approach will be as follows.  The groundwater will be treated by passing through an ion-
exchange system that will concentrate the uranium on the resin.  It is anticipated that the resins 
may accumulate the uranium to concentrations that will exceed the definition of fissile exempt 
materials but will not exceed the concentration limits for nuclear criticality safety.  This will be 
documented by the preparation of a Nuclear Criticality Safety Analysis, based on conservative 
assumptions of the necessary parameters, to show that operation of the ion-exchange system can 
be operated to the maximum loading capacity of the resins without consideration of a mass limit 
to maintain nuclear criticality safety.  (A preliminary nuclear criticality safety analysis is 
provided in Attachment 4.)  As spent resin material is accumulated it will be transferred into 
appropriate transport containers in a manner necessary to meet the transportation requirements 
for fissile exempt materials.  Confirmation samples and surveys will be performed and the 
concentration and mass of SNM for the container will be calculated and added to the primary 
SNM inventory.  
 



This process will maintain sufficient documentation and control of the material to ensure nuclear 
criticality safety during decommissioning operations and accountability of the material while it 
remains at the Site.  Reporting of SNM transactions and inventory to Nuclear Materials 
Management & Safeguards System (NMMSS) will be in accordance with NRC regulations. 
 
This evaluation has shown that anticipated concentrations of enriched uranium do not pose a 
criticality or security concern and that the NRC has approved or allowed similar activities with 
these types of materials.  The proposed approach would allow decommissioning operations to 
proceed more efficiently with no adverse consequences to safety.  In addition, it will allow more 
effective transportation of waste to the disposal site which will greatly reduce the risk of 
accidents. 
 
 
Proposed License Conditions 
Based upon the provided technical basis and justification, EPM would submit a license 
amendment request that the license conditions for fissile exempt materials add the following two 
provisions: 
 

1. SNM present in the ion-exchange system that has been demonstrated to be nuclear 
criticality safe based on a documented analysis and is monitored and controlled in 
accordance with the provisions of the Decommissioning Plan may be handled and stored 
without any additional nuclear criticality safety controls, nuclear criticality monitoring 
systems (10CFR70.24(a)) or mass based limits and are exempt from SNM security 
(physical protection) requirements of 10 CFR Part 73. 

 
2. SNM packaged for transportation that meets the fissile exempt definition in 

10CFR71.15(c) (ratio of at least 2,000 grams solid nonfissile material for every gram of 
fissile material plus other constraints) may be handled, stored and transported for disposal 
without any additional nuclear criticality safety controls, nuclear criticality monitoring 
systems (10CFR70.24(a)) or mass based limits and are exempt from SNM security 
(physical protection) requirements of 10 CFR Part 73. 

 
Summary 
EPM proposes to request these changes to NRC License Number SNM-928 in order to reduce 
unnecessary regulatory burden associated with decommissioning at the Cimarron Site.  As 
described previously, the proposed changes for authorization for possession and specific 
conditions of use of fissile exempt materials will facilitate decommissioning operations without 
reducing safety.  Fissile exempt concentration material have been evaluated by the NRC and 
shown not to pose any nuclear criticality safety or SNM physical security concerns.  This 
proposed change will allow EPM to finish decommissioning activities in a timely and efficient 
manner and achieve license termination for unrestricted use. 
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Proposed wording for License 

License Conditions 6, 7 and 8 would be revised to add Items E and F as follows: 

6. Byproduct, Source, and/or 
Special Nuclear Material 

7. Chemical and/or Physical 
Form 

8. Maximum Amount that 
Licensee May Possess at 
Any One Time Under This 
License 

E. Uranium enriched to ≤ 3.0 
wt. percent in U-235 

E. Any Compound E. Packaged SNM that meets 
the transportation 
requirements for fissile 
exempt material.  See 
Condition 11. 

F. Uranium enriched to ≤ 3.0 
wt. percent in U-235 

F. Any Compound F. SNM present in the ion-
exchange system that has 
been demonstrated to be 
nuclear criticality safe 
based on a documented 
Nuclear Criticality Safety 
Analysis (NCSA).  See 
Condition 12. 

 

Conditions 11, and 12 would be revised to read: 

11. SNM packaged for transportation that meets the fissile exempt definition in 10CFR71.15(c) (ratio 
of at least 2,000 grams solid nonfissile material for every gram of fissile material plus other 
constraints) may be handled, stored and transported for disposal without any additional nuclear 
criticality safety controls, nuclear criticality monitoring systems (10CFR70.24(a)) or mass based 
limits and are exempt from SNM security (physical protection) requirements of 10 CFR Part 73. 

12. SNM present in the ion-exchange system that has been demonstrated to be nuclear criticality safe 
based on a documented Nuclear Criticality Safety Analysis (NCSA) and is monitored and 
controlled in accordance with the provisions of the Decommissioning Plan may be handled and 
stored without any additional nuclear criticality safety controls, nuclear criticality monitoring 
systems (10CFR70.24(a)) or mass based limits and are exempt from SNM security (physical 
protection) requirements of 10 CFR Part 73. 

Enriched uranium that is authorized under Items 6A, 7A and 8A is unchanged from the current license 
wording. The amount of uranium-235 specified in Item 8A excludes materials possessed under items 8E 
and 8F.  

In the current license, Conditions 11 and 12 are marked as deleted.  If the NRC does not want to reopen 
these conditions for historical continuity reasons then the above conditions can be renumbered as 
appropriate. 
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Identification and Discussion of Applicable Regulatory Requirements 

This attachment identifies and discusses other regulatory requirements of 10CFR applicable to the 
proposed license amendment. 

1. Nuclear Criticality Accident Monitoring Systems 
Section 70.24, “Criticality accident requirements”, establishes that a licensee that is authorized to 
possess more 1,500 grams of contained U-235, if no uranium enriched to more than 4 percent by 
weight of uranium-235 is present, is required to maintain an accident alarm system and establish other 
emergency response provisions.  Section 70.17(a), “Specific exemptions”, states:  

(a) The Commission may, upon application of any interested person or upon its own initiative, 
grant such exemptions from the requirements of the regulations in this part as it determines are 
authorized by law and will not endanger life or property or the common defense and security and 
are otherwise in the public interest. 

Condition 19 of License SNM-928 already provides a specific exemption from these requirements for 
a criticality accident monitoring system for the current license.  This exemption is applicable to the 
proposed changes to the license for the following reasons: 

 
1.1. The material described by Item 8E meets the requirements for packaged materials that are 

exempt from accident monitoring requirements under the transportation regulations due to the 
diffuse nature of the SNM and the controls established in 10CFR71.15. 

1.2. The material described by Item 8F is similar in nature to Item 8E in that the SNM content is 
diffuse in nature, primarily ion exchange resins that have been used for the treatment of 
contaminated groundwater for the removal of the uranium or other contaminants.  The 
groundwater treatment system, including the ion exchange resin tanks and the resin unloading 
will be evaluated by a detailed Nuclear Criticality Safety Analysis (NCSA) and the appropriate 
controls established to assure that a nuclear criticality accident is not feasible. 
 

2. Physical Security Requirements (Section 70.22(k)) 
The physical security requirements for SNM are provided in PART 73, “PHYSICAL PROTECTION 
OF PLANTS AND MATERIALS”.  The enriched uranium present in the groundwater on the 
Cimarron site averages less than 2% U-235 with a maximum less than 3% U-235.  Therefore the 
potentially applicable physical security regulations would be those related to Special Nuclear Material 
of Low Strategic Significance.  By definition, Special Nuclear Material of Low Strategic Significance 
would be equal to or greater than 10,000 grams of U-235 (contained in uranium enriched above 
natural but less than 10 percent in the U-235 isotope).  It is anticipated that the total U-235 content of 
the loaded anion resins during the treatment process will exceed 10,000 grams of contained U-235 
although this mass will be distributed over a large volume of resin at a low concentration and would 
not be readily accessible for removal from the site. 
 
The potentially applicable portions of Section 73.67 of the regulations related to Special Nuclear 
Material of Low Strategic Significance are §73.67(a), §73.67(f), §73.67(g)(1), and §73.67(g)(3). 
2.1. Fixed site requirements for special nuclear material of low strategic significance – [§73.67(f)] 
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This section relates to the actual possession of 10,000 grams or more of contained U-235.  It is 
anticipated that this will occur during the operation of the groundwater treatment system 
however the uranium will be in a dilute form on the ion exchange media.  For example, at 2% 
enrichment and at the maximum concentration on the resin (81,000 mg uranium per kg of resin) 
that was obtained during the resin test program, the 10,000 grams of contained U-235 would be 
contained in about 130 cubic feet of anion exchange resin.   

2.2. In-transit requirements for special nuclear material of low strategic significance- [§73.67(g)(1), 
and §73.67(g)(3)] 
These sections related to the delivery to a carrier for the transport of special nuclear material of 
low strategic significance.  Shipment of the loaded resin to a waste disposal site will require that 
the resin would be diluted with a material such as concrete to meet the transportation 
requirements as fissile exempt material.  This would further dilute the concentration or the 
uranium on the matrix, increase the weight of the material and make the uranium less accessible 
for recovery off the resin.  It is anticipated that it would require about 60 drums (55 gallons each) 
weighing a total of about 50,000 pounds of prepared anion exchange waste material to contain 
the 10,000 grams of U-235 that would meet the definition of special nuclear material of low 
strategic significance. 

2.3. Receipt, Import and Export of special nuclear material of low strategic significance – The 
requirements related to these topics are not applicable to the Cimarron site. 
 

3. Special Nuclear Material Control and Accountability 
The control and accounting requirements for SNM are provided in PART 74, “MATERIAL 
CONTROL AND ACCOUNTING OF SPECIAL NUCLEAR MATERIAL”.  The enriched uranium 
present in the groundwater on the Cimarron site averages less than 2% U-235 with a maximum less 
than 3% U-235.  Therefore the potentially applicable control and accounting regulations would be 
those related to Special Nuclear Material of Low Strategic Significance given in Subpart C of Part 74.  
The general reporting and recordkeeping requirements of Subpart B are also applicable to the site 
since they apply to a licensee that possesses more than 1 gram of SNM.  The requirements of Section 
74.31, “Nuclear material control and accounting for special nuclear material of low strategic 
significance” are applicable to each licensee who is authorized to possess and use more than one 
effective kilogram of special nuclear material of low strategic significance.  One effective kilogram of 
low enriched uranium is dependent on the enrichment level.  At 2.0% enrichment, one effective 
kilogram is equal to 50,000 grams of contained U-235 and at 3.0% enrichment it is equal to 33,333 
grams of contained U-235.  Therefore these regulations are not currently applicable to the Cimarron 
site.  Depending on the final design for the groundwater treatment system it is possible that the actual 
possession of U-235 could approach these values although the SNM would be dispersed over a large 
volume of resin material.  The NRC has issued a notice of proposed rulemaking that would lower the 
possession limit requirement from one effective kilogram to 350 grams of U-235, therefore it is 
assumed that the requirements for the submission and approval of a Fundamental Nuclear Material 
Control (FNMC) plan will be required for this license. 
 

4. Emergency Planning 
Section 70.22(i)(1) requires that if the license requires a criticality accident alarm system the licensee 
must either provide an emergency plan for responding to radiological hazards or provided a dose 
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assessment.  As noted in item 1 above demonstrates that a criticality accident alarm system is not 
required therefore an emergency plan is not required to be submitted for approval in accordance with 
the provisions of this section. 
 

5. Draft Regulatory Basis for Enhanced Security at Fuel Cycle Facilities; Special Nuclear Material 
Transportation (Federal Register Notice published June 18, 2014) (www.regulations.gov; 
Docket ID NRC-2014-0118) 
On June 18, 2014 the NRC published a request for comments on a draft regulatory basis to support 
the potential amendments to revise a number of existing security-related regulations relating to 
physical protection of special nuclear material (SNM) at NRC-licensed facilities and in transit, as well 
as the fitness for duty programs for security officers at certain fuel cycle facilities.  This draft 
document recognizes that the existing regulatory requirements should be expanded to take into 
account certain moderately and highly diluted forms of SNM so that the regulatory requirements can 
be implemented to use a risk-informed and performance-based structure.  The draft document 
proposes new material categories for Category I material and Category II materials when they are in a 
moderately or highly diluted form.  However the draft document does not directly address the 
question of highly dilute forms of Category III material which would apply to the highly dilute 
decommissioning waste forms anticipated for the Cimarron project.  It appears that the proposed 
license amendment application would be required even if the draft regulatory basis was put into the 
regulations as currently stated. 
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Controls to be incorporated into Decommissioning Plan 

1.1.  Loading capacity for selected resins 

The ion exchange resins that have been selected for the groundwater treatment program are 
limited to the maximum uranium concentration that they can absorb before the resin must be 
replaced with fresh resins.  The test program that was conducted at the site provides information 
on the maximum concentration of uranium that can be absorbed on the resin bed.  The 
groundwater treatment system that will be installed on the site will utilize the same resin material.  
If it becomes necessary to change to another resin material, additional testing will be conducted 
to demonstrate that the loading capacity of the alternate resin material does not violate the 
assumptions used in the nuclear criticality safety analysis that demonstrates the safety of the 
installed treatment system. 

1.2.  Mass balance calculations for resin holdup/concentration 

Periodic samples will be taken of the influent and effluent groundwater flows to and from the 
resin columns to monitor the uranium removal capability of the system.  This information plus 
the recording of the total volumetric groundwater flow through the resin beds will permit 
establishing the uranium mass holdup in the resin bed.  This information will be used to monitor 
the performance of the system and to limit the total uranium in the system such that the limits 
established by the nuclear criticality analysis for the system are not exceeded. 

1.3.  Radiation detection instrumentation to measure uranium concentration on resins 

Radiation detection instrumentation will be installed on or within the resin beds to monitor the 
buildup of radiation levels as the resins become loaded with uranium.  An initial evaluation of 
this concept has been investigated and is presented below in Section 2.  Based on this information 
it appears that the proposed concept will have adequate detection sensitivity to monitor the 
uranium concentration on the resins.  This will permit a rapid determination of the uranium 
concentration on the resin with the adequate degree of certainty to monitor the status of uranium 
loading of the resin beds and to establish that the uranium concentrations are not exceeding the 
concentrations that are demonstrated to be safe based on the nuclear criticality safety analysis.  
The calculations in Section 2 do not incorporate the ingrowth of the first two U-238 daughters 
(Th-234 and Pa-234m) which will reach a state of equilibrium within about 30 days.  Since it is 
not known if these daughters will also be retained on the resin media with the uranium, not 
including their contribution to the dose rate is conservative.  An alternative would be to utilize 
instrumentation that will be calibrated to look only at the U-235 energy peak. 

1.4.  Sampling and analysis of loaded resins 

Representative samples will be collected from the spent resin from the groundwater treatment 
program.  These samples will be sent to an analytical laboratory for analysis on both uranium 
concentration and uranium isotopic analysis.  These results will be used as the basis for 
determining the total mass of uranium and U-235 present in the spent resin for purpose of 
establishing the nuclear material accountability records and to establish that package material 
meets all requirements for transportation purposes. 

1.5. Nuclear Criticality Safety Analysis (NCSA) 

Attachment 4 provides a preliminary NCSA based on a conservative set of assumptions in order 
to provide a reasonable demonstration that any final system design will be adequate from a nuclear 
criticality safety basis.  Once a final design is established a detailed NCAS will be completed and 
documented.  That detailed analysis will include consideration of both accident and upset 
conditions to assure that the final design is demonstrated.  This analysis will also serve to identify 
all parameters that must be adhered to such that the basis of the NCSA is not violated during 
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operations conducted to treat the groundwater.  The Decommissioning Plan will incorporate the 
provisions to prepare the NCSA as described here and to define the safety parameters to be adhered 
to during operations. 

2. Radiological Instrumentation to Monitor Uranium Concentration on Resin Beds 

Radiation measurements on the small resin test columns indicated there was measurable 
radiation readings (~0.2 mr/hr) when the resins were loaded within uranium.  These 
measurements were made using handheld dose rate meters.  This approach will probably be 
inadequate for a formal monitoring program for the following reasons: 

1. Geometry variations due to the difficulty of maintaining a consistent placement of the 
detector. 

2. Normal variations in the dose rate. 

In order to overcome these difficulties the following approach was investigated. 

1. Place the detector in a sealed tube(s) inserted into the resin column.  See the attached sketch 
for the concept.  This would both optimize the detection geometry by having a near spherical 
resin media surrounding the detector and fix the placement of the detector if dedicated detector 
are installed.  Option A on the sketch is considered to the preferred option because it only requires 
one penetration of the tank wall that would be above the water level. 

2. Make the radiation readings as an integrated measurement over a substantial time period 
(i.e. minutes) to minimize temporal fluctuations. 

3. Record the readings digitally over time to be able to develop time plots. 

4. Place detectors at several elevations (probably 3) in the anion resin bed to monitor the 
buildup of uranium concentration over the depth of the resin bed.  Multiple detectors may not be 
needed in the cation resin beds because the uranium concentration will be low and the life of 
these resin beds will not be dependent on the uranium loading. 

The feasibility of this concept was investigated by doing a series of MicroShield code 
calculations for the following parameters. 

 Uranium enrichment – 1.2%, 1.6% and 2.0% U-235 

 Total Uranium concentration – 10,000, 50,000 and 100,000 pCi/g. 

The code output is attached for the 9 computer runs.  These should be considered preliminary 
calculations because not all of the system design is known at this time.  Therefore the input 
assumptions for the code are based on reasonable values at this time rather than actual design 
consideration.  These calculations will be revised when better information becomes available. 

Table 1 provides a convenient relationship for various parameters. 

TABLE 1: Relationship of Various Parameters 
Enrichment Total Uranium Activity Concentration (pCi/g) 

10,000 50,000 100,000 

 Total Uranium Mass Concentration (mg/kg) 

1.2% 11,614 58,072 116,144 
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1.6% 9,804 49,020 98,039 

2.0% 8,547 42,735 85,470 

 U-235 Activity Concentration (pCi/g) 

1.2% 300 1,500 3,000 

1.6% 340 1,700 3,400 

2.0% 370 1,850 3,700 

 

The results of the MicroShield calculations are presented in Figures 1 and 2. 

FIGURE 1: MicroShield Calculation of Dose Rate vs. Total Uranium Concentration 

 

 
 
FIGURE 2: MicroShield Calculation of Dose Rate vs. U-235 Concentration 
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These calculated results indicate that there will be a strong relationship between measured dose 
rate and the uranium and U-235 concentrations that can be measured using a gamma detector.  
Figure 2 also demonstrates that varying uranium enrichments will not appreciably effect the 
measurements results. 

There will still be limitations to this approach due to variability’s that cannot be controlled such 
as: 

1. Variations in the enrichment of the uranium in the groundwater.  The MicroShield 
calculations demonstrate that this will not be a significant factor. 

2. Temperature fluctuations 

3. Density variations of the resin as the resin loads with uranium. (estimated to be about 10%) 

The major advantages to this approach using gamma detection instrumentation are: 

1. Can measure in real time the concentration of uranium at various points in the resin bed to 
better estimate when the bed will have to be changed out. 

2. Develop the ability to monitor concentration in order to support the use of a concentration 
limit rather than the current license mass limit. 

 

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 200 400 600 800 1,000 1,200 1,400

U
‐2
3
5
 C
o
n
ce
n
tr
at
io
n
 (
p
C
i/
g)

Dose Rate (microR/hr)

U‐235 Concentration vs.
Dose Rate

1.2% U‐235

1.6% U‐235

2.0% U‐235

Attachment 3, Page 3-5



ATTACHMENT 4 

 

 

 

 

 

 

 

 

ATTACHMENT 4 

Results of Preliminary  

Nuclear Criticality Safety Analysis 

 

  

Attachment 4, Page 4-1
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ATTACHMENT 4 

Results of Preliminary Nuclear Criticality Safety Analysis 

At this time the project is in the process of evaluating alternatives to the design of the groundwater 
treatment system.  The project is not far enough along in the design to do a detailed final analysis of 
the system that will be required for a final Nuclear Criticality Safety Analysis (NCSA).  In the 
interim, a scoping study that has been performed that reasonably demonstrates that a final system 
can be demonstrated to be safe based on a license commitment to perform a formal NCSA and 
report using the actual system.  An initial estimate of the system would be that there will be two 
trains of ion-exchange tanks. 

The cation resin train is used to remove certain chemicals such as Mg which foul the anion resin.  
Based on testing the cation resin does not significantly remove the uranium but an accident analysis 
would probably conclude that they could be accidently loaded with anion resin.  There would be 
three or four tanks in series with the first to be primary and the rest being breakthrough protection.  
The tanks are estimated to be about 168 cubic feet and have to be a large diameter to establish the 
flow parameters needed. 

The anion resin train will look much the same as the cation train with one tank in the series being 
the primary tank for removal of the uranium.  So at any point only one tank will actually be loaded 
with the uranium on the resin but the assumed model is that all 6 to 8 tanks being loaded with 
uranium on the resin.  That is considered to be very conservative. 

There will also be large water storage tanks both before, between and after the ion exchange system.  
These will store the raw groundwater which will feed the cation system, a storage tank after the 
cation system for feed to the anion system and a storage tank for clean water from the anion system.  
These will be large tanks and the maximum uranium concentration would be what is in the 
groundwater which is low, on the order of 5,000 microgram uranium per liter so these tanks have 
not been considered in detail at this point. 

There will also have to a system that will remove the loaded anion resin from a tank, mix it with 
concrete to meet the “fissile exempt” concentration and loaded the mixed material into drums for 
storage and eventual shipment.  It is assumed that the bulk storage of loaded drums will be remote 
from the ion exchange system.  At this point this mixing system is not well defined.  It may involve 
actual removal of a loaded tank of anion resin to another location for emptying. 

Within all these limitations of available information, the initial NCSA has been based on the 
following conservative model: 

 Geometry:  An infinite system  

 Uranium enrichment: 3% U-235 based on the actual measurements of the enrichment of the 
uranium in the groundwater (conservative, the average was 2% and the maximum was 
2.37%). 

 Uranium concentration: 200,000 mg uranium per kg of resin (max was 159,000 mg/kg on a 
dry basis). 

 Resin material: Assume that it is a styrene material with an H/C ratio of 1:1 

 Material density of the mixture: 1.1 g/cc.  

The preliminary NCSA follows as a complete document.   
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1.0 Introduction 

The Cimarron Site is currently planning remediation of groundwater contaminants to meet U.S. Nuclear 

Regulatory Commission (NRC) and Oklahoma Department of Environmental Quality (ODEQ) mandated 

release levels. This process will involve large quantities of groundwater containing low enriched uranium 

oxide (LEU) being filtered through an ion exchange resin. Although the concentration of uranium in the 

groundwater is at a negligible level with respect to criticality concerns, it is expected that significant 

buildup of fissile material will occur during the ion exchange process. Further evaluation of uranium 

loaded resin beads is needed to ensure that the system remains subcritical at all points during the 

groundwater processing. 

The purpose of this calculation is to demonstrate that the ion exchange tank will remain subcritical 

during the groundwater cleanup operations at the Cimarron Site. This calculation will evaluate the most 

limiting conditions so that the reactivity of the system will not be affected by the process cycle of the 

resin, or the size and configuration of the ion exchange tanks. This will involve assuming the maximum 

amount of uranium absorbed in the resin and a perfectly reflected system. The effects of groundwater 

moderation are also studied to ensure that the most limiting configuration is evaluated. 
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2.0 Summary of Results and Conclusion 

The maximum reactivity, plus 2σ, of the nominally loaded ion resin (i.e. 200 grams of uranium per 

kilogram of resin) is 0.74619 (based on 95% confidence). This value is well below any criticality limits 

(i.e., 1.0 represents criticality), and thus identifies there are no criticality concerns with any ion exchange 

system based on 3.0 wt. % enriched 235U groundwater and the resin performance testing parameters 

provided for this assessment. Pilot scale test parameters indicated the maximum U loading to be 81 

grams of Uranium per kilogram of resin (wet basis) or 159 grams of Uranium per kilogram of resin (dry 

basis).  Additional cases were assessed using a range of uranium loading. The loaded resin reaches an 

approximate upper subcritical limit (USL) of 0.90 at 300 g U/ kg Resin, and becomes critical at 

approximately 400 g U/kg Resin. 
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3.0 Methodology 

MCNP5 v1.4 is used for this criticality evaluation to calculate the system reactivity of a perfectly 

reflected, homogenized, solution of groundwater and uranium loaded DOWEXTM 1 ion exchange resin. 

MCNP5 v1.4 has been verified with code provided test problems on the computational systems used for 

this analysis. The steps in this evaluation are summarized below. 

1. Material Definition and Homogenization: 

The loaded resin composition is calculated based on the assumption of 100 g uranium per kg of 

resin. The isotopic weight ratios are adjusted based on atomic weight and oxygen content of the 

UO2 ions. Varying amounts of groundwater are then added to the solution while maintaining the 

same resin content (i.e. density is increased but H/U ratio changes). 

 

2. MCNP Model Creation: 

The MCNP geometry is defined by creating a resin/groundwater cell bounded by a reflecting 

surface. Additional data cards are added for the criticality calculation to reach the desired level 

of accuracy. 

 

3. Post Processing: 

The MCNP outputs are read into EXCEL using visual basic macros. The most limiting condition is 

then calculated based on the moderation of the system. Additional cases are also evaluated with 

higher uranium loading to determine the safety margin of the system. 
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4.0 Assumptions 

The following assumptions are made in the criticality analysis of uranium loaded resin in ion exchange 

tanks. 

1. The void fraction from the packing of spherical resin beads is assumed to be 30%. 
Basis: DOWEX is given a typical void fraction of >30%, so this value is conservative for a 

criticality evaluation as it allows for more uranium loading. Typical random spherical packing 

fractions are on the order of 65%. 

 

2. The tank is modeled as a 170 ft3 spherical slab of solution. 
Basis: The tank shell is neglected in the model as steel can be a neutron absorber, and neglecting 
the steel is conservative for criticality. The geometry of the solution has a negligible impact on the 
results of this evaluation because the bounding surface is defined to be reflective, so there is no 
neutron leakage. This effectively models an infinite homogenous solution, or an infinite array of 
tanks. 
 

3. The U‐235 enrichment in the groundwater is assumed to be 3.0 wt. % 235U. 
Basis: The maximum measured U‐235 enrichment measured in the Cimarron Site groundwater is 
2.37 wt. % [3]. Therefore, modeling the groundwater as 3.0 wt % is conservative for a criticality 
evaluation. 
 

4. The maximum uranium loading in the ion exchange resin is assumed to be 200,000 mg U/ kg resin. 
Basis: The maximum measured uranium loading is 159,000 mg/kg based on the testing program 
[3], so 200,000 mg/kg is conservative for a criticality analysis. 
 

5. The uranium content of the groundwater  is neglected when calculating the composition of the 
resin/groundwater mixture. 
Basis: The maximum measured groundwater uranium content is 4,990 µg/L [2,3], which negligible 
compared  to  the  ~0.07  g/mL  (7E+07  µg/L)  uranium  concentration  of  the  loaded  resin.  The 
conservatism discussed in assumption 4 ensures that the total amount of loaded uranium in the 
tank is bounding. 
 

6. No groundwater impurities are modeled in the solution. 
Basis: Other  ions can act as neutron absorbers and occupy potential  ion exchange sites  in the 
resin, so neglecting them in the material composition is conservative. 
 

7. The resin is assumed to be dry (i.e. containing no additional water content). 
Basis: Neglecting of the water content allows for a higher composition of uranium loading in the 
fixed volume. Additional moderation is studied by altering the amount of groundwater present in 
the tank. 
 

8. The uranium is assumed to be spread homogenously throughout the tank. 
Basis: The uranium concentration is limited by the availability of ion exchange sites in the styrene‐
DVB beads. Therefore,  stratification of  the uranium  in  the  tank  is very unlikely as  the  resin  is 
evaluated at maximum saturation, and there are no conditions that would cause an increase in 
maximum uranium loading. Additional cases are run with higher uranium loading to determine 
the margin provided by these assumptions. 
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5.0 Calculations 

5.1 Material Composition 

The material composition used in the criticality evaluation is a mixture of uranium loaded styrene‐DVB 

resin and groundwater. Several MCNP material inputs are created based on the amount of groundwater 

present in the tank. This is done to maximize the reactivity by adjusting the neutron moderation. 

Material properties for the resin, groundwater, and UO2 are shown in Table 1. Calculations for mixture 

weight fractions and homogenized density for a dry resin with 100 g/kg uranium loading are shown 

below. The calculated isotopics (wt. %) are shown in Table 2. 

Table 1  Basic Material Properties 

Material Atomic 
Ratio 

Atomic 
Weight 

Weight 
Ratio 

Water (0.9982 g/mL)    

H  2  1.008  0.1119

O  1  15.999  0.8881

MW     18.015    

Resin (1.1 g/mL)1        

H  1  1.008  0.0774

C  1  12.011  0.9226

MW     13.019    

UO2 Ion (10.96 g/mL)    

U  1  237.91  0.8814

O  2  15.999  0.1186

MW     269.908    

 

	 	
100	 	
1	 	

1	 	
10	 	

 

 

	 	
1	 	

10	 	
1	 	

10	 	
2 15.999	 	
237.91	 	

1.1345	 	
10	 	

 

 

	 11.1345	 	 	
1.1345	 	

1
1	
10.96	

10	 	
1

1	
1.1	

9.194	  

 

	 	
11.1345	
9.194	

1 0.302 0.8477  

                                                            
1 Reference 1 
2 Resin void fraction (Assumption 1) 
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Table 2 Calculated Weight Fractions for Dry Resin Mixture 

Loaded Resin   Isotope  Weight Fraction  MCNP Description 

0.8477 g/mL  H  0.0695  1001 

183 H/U  C  0.8286  6000 

  O  0.0121  8016 

  U‐235  0.0027  92235 

  U‐238  0.0871  92238 

 

Additional calculations are done to increase moderation in the resin mixture by adding groundwater in 

the void space of the resin beads. Calculations are shown below for an H/U ratio of 200 and resin 

loading of 100 g U/kg Resin. For simplification, calculations are done on a 1 gram basis. 

 

	 	
200	 	
1	 	

1.008 	
237.91 	

0.847	
	
	
 

 

	 	 	 	 0.0898	 	 0.847
	
	

0.0761	 	  

 

	 	 	 0.0761 0.0695 	
15.999	 	
2 1.008	 	

0.0524	 	  

 

	 	 	 0.0121	 	 0.0524	 	 0.0645	 	  

 

	 	
1	 	 	 0.0761 0.0695 	 	 0.0524	 	

1	

0.8477
	

0.8975  

 

Table 3 Calculated Weight Fractions for Resin Mixture with H/U Ratio of 200 

Loaded Resin   Isotope  Weight Fraction  MCNP Description 

0.8977 g/mL  H  0.0719  1001 

200 H/U  C  0.7826  6000 

  O  0.0606  8016 

  U‐235  0.0025  92235 

  U‐238  0.0823  92238 
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5.2 MCNP Model 

The MCNP geometry for this evaluation is a simple 170 ft3 sphere with an exterior reflective surface. 

Although the geometry is limited to a certain volume, the reflection on the exterior solution surface 

models an infinite homogenous solution, so the results for this evaluation bound any possible tank size 

and geometry. The MCNP surface and cell cards are provided in Figure 1 and Figure 2, respectively. The 

MCNP material cards, based on calculations in Section 5.1, are provided in Figure 3. Additional criticality 

cards are added for source particle generation. These are provided in Figure 4. 

Figure 1 MCNP Surface Cards 

c MCNP Surface Cards       

*1 so 104.75          

c             

              

 

Figure 2 MCNP Cell Cards 

Cimarron Groundwater Processing Crit Analysis 

1 1 ‐0.8975 ‐1 imp:n=1       

2 0 1 imp:n=0          

              

 

Figure 3 MCNP Material Cards 

c Homogenized Resin/Groundwater Mixture    

c H/U Ratio = 200             

m1          1001      ‐0.0719          

                 6000     ‐0.7826          

                 8016     ‐0.0606          

                 92235     ‐0.0025          

                 92238     ‐0.0823          

c                

 

Figure 4 MCNP Data Cards 

c MCNP data cards          

kcode  2000  1.00  100  500         

ksrc 0 0 0              

prdmp ‐30 ‐60 1 2          

print             
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6.0 Results 

The results of the criticality evaluations as a function of uranium loading and moderation are provided in 

this section. Calculations have been performed for a uranium concentration ranging from 100 to 400 g 

U/kg Resin. The nominal case has a maximum reactivity of 0.74619 with no additional moderation 

provided by groundwater. The nominal case is based on the maximum measured uranium content of 

159 g U/kg Resin with conservative modeling parameters (Assumption 4). The solution reaches an 

approximate USL of 0.90 at a uranium loading of 300 g/kg Resin. 

Upper Subcritical Limit (USL) is the regulator approved upper bound for reactivity in a criticality 

evaluation. This takes into account any bias with the calculational method for the system being 

evaluated plus an administrative margin. For an MCNP calculation, the bias includes things like cross 

section data. For light water moderated, low enriched U‐235, MCNP is typically very precise as this type 

of problem has been comprehensively studied. The regulator mandated administrative margin is 5%. A 

USL of 0.90 in this evaluation is a conservative estimate. A more realistic USL will be in the range of 0.92‐

0.94. This estimate has no effect on this calculation, but gives a more precise estimate of the bounding 
235U concentration since criticality evaluations include significant safety margin. 

Table 4 Reactivity of the Uranium Loaded Resin at 100g U/ kg Resin 

H/U 
Ratio 

Uranium 
Mass 
[kg] 

U‐235 
Mass 
[kg] 

Bulk 
Density 
[g/mL] 

Ground 
Water 
[gal]  Keff  Sigma 

Keff+2 
Sigma 

183  366.49  10.99  0.848  0.00  0.48473  0.00018  0.48509 

200  366.49  10.99  0.897  63.38  0.44738  0.00018  0.44774 

210  366.49  10.99  0.926  100.10  0.44254  0.00017  0.44288 

220  366.49  10.99  0.955  136.82  0.42436  0.00017  0.42470 

230  366.49  10.99  0.984  173.55  0.40653  0.00015  0.40683 

240  366.49  10.99  1.013  210.27  0.40335  0.00015  0.40365 

250  366.49  10.99  1.042  246.99  0.38581  0.00014  0.38609 

260  366.49  10.99  1.070  283.71  0.36849  0.00014  0.36877 

270  366.49  10.99  1.099  320.44  0.36591  0.00014  0.36619 

280  366.49  10.99  1.128  357.16  0.34895  0.00014  0.34923 

290  366.49  10.99  1.157  393.88  0.34654  0.00013  0.34680 

300  366.49  10.99  1.186  430.60  0.33023  0.00013  0.33049 

310  366.49  10.99  1.215  467.32  0.32833  0.00012  0.32857 
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Table 5 Reactivity of the Uranium Loaded Resin at 150g U/ kg Resin 

H/U 
Ratio 

Uranium 
Mass 
[kg] 

U‐235 
Mass 
[kg] 

Bulk 
Density 
[g/mL] 

Ground 
Water 
[gal]  Keff  Sigma 

Keff+2 
Sigma 

122  546.66  16.40  0.886  0.00  0.62593  0.00021  0.62635 

140  546.66  16.40  0.964  99.54  0.57481  0.00020  0.57521 

150  546.66  16.40  1.007  154.32  0.55534  0.00019  0.55572 

160  546.66  16.40  1.050  209.09  0.52527  0.00019  0.52565 

170  546.66  16.40  1.093  263.87  0.50727  0.00019  0.50765 

180  546.66  16.40  1.136  318.64  0.48953  0.00019  0.48991 

190  546.66  16.40  1.179  373.42  0.47281  0.00017  0.47315 

200  546.66  16.40  1.222  428.19  0.45613  0.00017  0.45647 

210  546.66  16.40  1.265  482.97  0.43950  0.00016  0.43982 

220  546.66  16.40  1.308  537.74  0.42356  0.00016  0.42388 

230  546.66  16.40  1.351  592.52  0.40730  0.00015  0.40760 

240  546.66  16.40  1.394  647.29  0.39169  0.00015  0.39199 

250  546.66  16.40  1.437  702.07  0.38896  0.00014  0.38924 

 

Table 6 Reactivity of the Uranium Loaded Resin at 200g U/ kg Resin 

H/U 
Ratio 

Uranium 
Mass 
[kg] 

U‐235 
Mass 
[kg] 

Bulk 
Density 
[g/mL] 

Ground 
Water 
[gal]  Keff  Sigma 

Keff+2 
Sigma 

91  724.83  21.74  0.924  0.00  0.74567  0.00026  0.74619 

110  724.83  21.74  1.030  135.30  0.67298  0.00025  0.67348 

120  724.83  21.74  1.087  207.93  0.64250  0.00022  0.64294 

130  724.83  21.74  1.144  280.55  0.60221  0.00023  0.60267 

140  724.83  21.74  1.201  353.18  0.58325  0.00020  0.58365 

150  724.83  21.74  1.258  425.81  0.55474  0.00021  0.55516 

160  724.83  21.74  1.315  498.43  0.52702  0.00019  0.52740 

170  724.83  21.74  1.372  571.06  0.51032  0.00019  0.51070 

180  724.83  21.74  1.429  643.69  0.49416  0.00018  0.49452 

190  724.83  21.74  1.486  716.31  0.46695  0.00018  0.46731 

200  724.83  21.74  1.543  788.94  0.45119  0.00018  0.45155 

210  724.83  21.74  1.600  861.57  0.43608  0.00017  0.43642 

220  724.83  21.74  1.657  934.19  0.42097  0.00015  0.42127 
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Table 7 Reactivity of the Uranium Loaded Resin at 250g U/ kg Resin 

H/U 
Ratio 

Uranium 
Mass 
[kg] 

U‐235 
Mass 
[kg] 

Bulk 
Density 
[g/mL] 

Ground 
Water 
[gal]  Keff  Sigma 

Keff+2 
Sigma 

73  901.02  27.03  0.961  0.00  0.83050  0.00029  0.83108 

90  901.02  27.03  1.081  152.61  0.75208  0.00027  0.75262 

100  901.02  27.03  1.152  242.89  0.71167  0.00026  0.71219 

110  901.02  27.03  1.223  333.17  0.67229  0.00024  0.67277 

120  901.02  27.03  1.293  423.45  0.63394  0.00022  0.63438 

130  901.02  27.03  1.364  513.73  0.60585  0.00022  0.60629 

140  901.02  27.03  1.435  604.01  0.57850  0.00022  0.57894 

150  901.02  27.03  1.506  694.29  0.55140  0.00020  0.55180 

160  901.02  27.03  1.577  784.57  0.53509  0.00019  0.53547 

170  901.02  27.03  1.648  874.86  0.50876  0.00019  0.50914 

180  901.02  27.03  1.719  965.14  0.49335  0.00018  0.49371 

190  901.02  27.03  1.789  1055.42  0.46738  0.00017  0.46772 

200  901.02  27.03  1.860  1145.70  0.45248  0.00017  0.45282 

 

Table 8 Reactivity of the Uranium Loaded Resin at 300g U/ kg Resin 

H/U 
Ratio 

Uranium 
Mass 
[kg] 

U‐235 
Mass 
[kg] 

Bulk 
Density 
[g/mL] 

Ground 
Water 
[gal]  Keff  Sigma 

Keff+2 
Sigma 

61  1075.27  32.26  0.998  0.00  0.90483  0.00032  0.90547 

80  1075.27  32.26  1.159  205.64  0.80022  0.00030  0.80082 

90  1075.27  32.26  1.244  313.38  0.75310  0.00026  0.75362 

100  1075.27  32.26  1.329  421.12  0.70631  0.00026  0.70683 

110  1075.27  32.26  1.413  528.86  0.66801  0.00025  0.66851 

120  1075.27  32.26  1.498  636.60  0.64146  0.00022  0.64190 

130  1075.27  32.26  1.582  744.34  0.60433  0.00022  0.60477 

140  1075.27  32.26  1.667  852.08  0.57737  0.00021  0.57779 

150  1075.27  32.26  1.751  959.82  0.55160  0.00020  0.55200 

160  1075.27  32.26  1.836  1067.56  0.52596  0.00019  0.52634 

170  1075.27  32.26  1.921  1175.30  0.51123  0.00019  0.51161 

180  1075.27  32.26  2.005  1283.04  0.48545  0.00018  0.48581 

190  1075.27  32.26  2.090  1390.79  0.47135  0.00017  0.47169 
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Table 9 Reactivity of the Uranium Loaded Resin at 350g U/ kg Resin 

H/U 
Ratio 

Uranium 
Mass 
[kg] 

U‐235 
Mass 
[kg] 

Bulk 
Density 
[g/mL] 

Ground 
Water 
[gal]  Keff  Sigma 

Keff+2 
Sigma 

52  1247.62  37.43  1.035  0.00  0.96461  0.00035  0.96531 

70  1247.62  37.43  1.209  222.37  0.84976  0.00030  0.85036 

80  1247.62  37.43  1.307  347.38  0.79599  0.00029  0.79657 

90  1247.62  37.43  1.405  472.39  0.75019  0.00028  0.75075 

100  1247.62  37.43  1.503  597.40  0.71268  0.00026  0.71320 

110  1247.62  37.43  1.602  722.41  0.67711  0.00023  0.67757 

120  1247.62  37.43  1.700  847.42  0.64149  0.00023  0.64195 

130  1247.62  37.43  1.798  972.43  0.60570  0.00022  0.60614 

140  1247.62  37.43  1.896  1097.44  0.57996  0.00020  0.58036 

150  1247.62  37.43  1.994  1222.44  0.55479  0.00020  0.55519 

160  1247.62  37.43  2.092  1347.45  0.52989  0.00019  0.53027 

170  1247.62  37.43  2.190  1472.46  0.50493  0.00018  0.50529 

180  1247.62  37.43  2.288  1597.47  0.49056  0.00018  0.49092 

 

Table 10 Reactivity of the Uranium Loaded Resin at 400g U/ kg Resin 

H/U 
Ratio 

Uranium 
Mass 
[kg] 

U‐235 
Mass 
[kg] 

Bulk 
Density 
[g/mL] 

Ground 
Water 
[gal]  Keff  Sigma 

Keff+2 
Sigma 

46  1418.08  42.54  1.071  0.00  1.01724  0.00038  1.01800 

60  1418.08  42.54  1.230  203.40  0.91452  0.00034  0.91520 

70  1418.08  42.54  1.342  345.49  0.85387  0.00030  0.85447 

80  1418.08  42.54  1.453  487.58  0.80114  0.00028  0.80170 

90  1418.08  42.54  1.565  629.67  0.74868  0.00026  0.74920 

100  1418.08  42.54  1.676  771.76  0.71247  0.00025  0.71297 

110  1418.08  42.54  1.788  913.85  0.66879  0.00023  0.66925 

120  1418.08  42.54  1.900  1055.94  0.64344  0.00024  0.64392 

130  1418.08  42.54  2.011  1198.03  0.60825  0.00022  0.60869 

140  1418.08  42.54  2.123  1340.12  0.58439  0.00021  0.58481 

150  1418.08  42.54  2.234  1482.21  0.55978  0.00020  0.56018 

160  1418.08  42.54  2.346  1624.30  0.53504  0.00019  0.53542 

170  1418.08  42.54  2.457  1766.39  0.51016  0.00020  0.51056 
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Precedents That Support This Application for License Amendment 

1.0.  Clive, Utah disposal site (Appendix 5.1) 

As early as 1999 the USNRC issued exemptions from the requirements of 10CFR70 for the 
Clive, UT disposal site.  These exemptions were necessary because the site is regulated by 
Utah under the agreement state authorization and is therefore limited to a 350 gram mass limit 
in accordance with the provisions of 10CFR150.11.   

In 2005 the NRC issued a modification to the exemption for the Clive site.  Certain documents 
related to this action are provided in Appendix 5.1.  The Safety Evaluation Report (SER) is 
provided in Appendix 5.1A and the Federal Register Notice is provided in Appendix 5.1B.  
The effect of this granting of an exemption by the USNRC is to permit the site to possess 
higher masses of fissile materials than the 350 gram limit provided the fissile material is 
distributed relatively uniformly through a mass of non-fissile material and the fissile 
concentration is less than stated limits. 

The USNRC states in the Federal Register Notice that: 

A principal emphasis of 10 CFR Part 70 is criticality safety and 
safeguarding SNM against diversion or sabotage. The NRC staff 
considers that criticality safety can be maintained by relying on 
concentration limits, under the conditions specified below. 

Safeguarding SNM against diversion or sabotage is not 
considered a significant issue because of the diffuse form of the 
SNM in waste meeting the conditions specified. These conditions 
are considered an acceptable alternative to the criticality 
definition provided in 10 CFR 150.11, thereby assuring the same 
level of protection. 

These documents provide allowable fissile concentrations at various enrichments.  Table 1-1 
provides the limits provided in the SER for the lower enrichments and a comparison with the 
highest resin sample result. 

Table 1-1: Fissile Concentration Limits for Clive, UT Waste Disposal Site 

SNM Maximum SNM Concentration in Waste 

(g SNM/g Waste) (pCi U-235/g Waste) 

U-235 (=3%) 1.3x10-3 2,800 

U-235 (=2%) 1.7x10-3 3,670 

Resin Sample BA1-A (1.76% U-235)  2,740 to 2,930 

This table shows that the measured concentration at the highest uranium concentration in 
resin sample BA1-A would meet the limits provided by the USNRC for this Waste Disposal 
site. 
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However it should be noted that the licensing action by the State of Utah did not incorporate 
all of the provisions of the USNRC exemption.  Appendix 1C provides the current Waste 
Acceptance Criteria for this site which limits the U-235 concentration to 1,900 pCi/g (see 
page 25 of Appendix 5.1C) when the uranium enrichment is less than 10% U-235. 

1.1.  WCS disposal site (Appendix 5.2) 

As is the case for the Clive, UT site, Waste Control Specialists in Andrews, TX has received 
similar exemptions from the requirements of 10CFR70 that permits the possession of SNM 
in mass quantities greater than 350 grams SNM provided that certain fissile concentration 
limits are met.  Certain documents related to this action are provided in Appendix 5.2.  The 
Safety Evaluation Report (SER) is provided in Appendix 5.2A and the Order is provided in 
Appendix 5.2B.  Appendix 5.2C provides the current Waste Acceptance Criteria and 
Appendix 5.22D provides the Texas State License for the site. 

In the conclusions to the SER, the NRC states: 

SUMMARY AND CONCLUSION OF SAFETY EVALUATION 

 

Based on its analysis of the operations and waste forms at the WCS’s 
facility, the NRC staff concludes that waste processing and storage 
operations can be conducted with an acceptably low risk of nuclear 
criticality, theft or diversion, subject to the Conditions of this Order. 
The NRC staff developed maximum concentration limits to ensure 
criticality safety and a set of additional conditions that ensure criticality 
safety and special nuclear material safeguards. These conditions are 
included in this Order to WCS. The Order would become effective 
when the conditions are incorporated by the State of Texas into WCS’s 
RML. 

 

Table 1-2 provides the limits provided in the License (Appendix 2D, page 63, Condition 
#206) for the U-235 and a comparison with the highest resin sample result. 

Table 1-2: Fissile Concentration Limits for WCS Waste Disposal Site 

 
This table shows that the measured concentration at the highest uranium concentration in 
resin sample BA1-A would not meet the limit provided in the license for this Waste Disposal 
site. 

SNM Maximum SNM Concentration in Waste 

(g SNM/g Waste) (pCi U-235/g Waste) 

U-235 (≤10%) 9.9x10-4 2,180 

Resin Sample BA1-A (1.76% U-235)  2,740 to 2,930 
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Appendix 5.2E provides the procedure that would be required to demonstrate that waste that 
is to be sent to the site would meet the SNM exemption limit.  Although the license allows 
the receipt of fissile exempt materials there appears to be a licensing issue that restrains the 
site from handling more than 350 grams of SNM above ground at any time. 

1.2.  Windsor, CT decommissioning project (License 06-00217-06, Docket 030-03754) (Appendix 
5.3) 

The Windsor site obtained a specific license provision that allowed the collection of SNM in 
containers that had been packaged to meet the requirements of the Transportation limits for 
fissile exempt material without including the mass of U-235 in the packages within the mass 
limit in the license of 350 grams of U-235.  The application for this is provided in Appendix 
5.3A and the NRC license amendment issued to approve the provision is provided in 
Appendix 5.3B. 

The wording in the license application is: 

Enriched uranium that is authorized under Item D is to possess the total inventory of 
uranium-235 that existed within contaminated structures, soils, and debris as of 
December 31, 2008. The amount of uranium-235 specified in Item D above excludes 
undisturbed .contaminated structures, soils, and debris and packaged waste that meets 
the requirements for exemption from classification as fissile material specified in 10 
CFR 71.15. Due to the diffuse form of this material, it is exempt from criticality controls 
for special nuclear material in 10 CFR Part 70 and physical security requirements for 
special nuclear material in 10 CFR Part 73. 

Condition #13 of the license authorizes this approach (see Appendix 5.3B).  There are 
differences between the ABB and Cimarron sites.  At Windsor the uranium included all 
enrichments up to fully enriched and the contamination was present as contaminated soils 
that needed to be excavated.  The decommissioning process at the site was to extensively 
characterize the are to be remediated, excavate only enough soil to remain under the license 
mass limit of 350 grams of U-235, and package the excavated material such that it met the 
transportation requirements for fissile exempt material so that the U-235 content could be 
removed from the site inventory limit of 350 grams of U-235.  Since the soil concentrations 
were not that high the packaging effort was not difficult. 

1.3.  Transportation Regulations for Fissile Exempt Material (10 CFR 71.15) (Appendix 5.4) 

The NRC and DOT requirements for the transport of SNM as fissile exempt materials are 
provided in Appendix 5.4.  The limit of 1 gram of SNM to 2,000 grams of non-fissile material 
as stated in these regulations is equivalent to 1,080 pCi U-235/g of waste material.  
Comparing this requirement with the maximum resin concentration (Sample BA1-A) of 2,930 
pCi U-235/g demonstrates that the fully loaded resin exceeds the transportation limit by 
nearly a factor of three.  When the NRC considered the development of the regulation, they 
also considered another limit of 1 gram of SNM to 200 grams of non-fissile material provided 
that the material was packaged in containers that were required to satisfy standards for 
Normal Conditions of Transport.  The nuclear criticality safety evaluation prepared by Oak 
Ridge National Laboratory (NUREG/CR-5342, “Assessment and Recommendations for 
Fissile-Material Packaging Exemptions and General Licenses Within 10 CFR Part 71”) 
concluded that this concentration would be safe.  That concentration is equivalent to 10,800 
pCi U-235/g which is greater than the maximum estimate given above for sample BA1-A. 

1.4. ANSI/ANS 8.1-1983 Standard 
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Although this standard does not explicitly address the situation for the resin beds for Cimarron 
it does provide some information.  Table 1 of the standard gives a safe concentration value 
for U-235 of 11.6 g/L.  This is equivalent to about 27,000 pCi U-235/g which is greater than 
the maximum estimate given above for sample BA-1A. 

1.5. Other Examples 

In addition to the more detailed discussions provided above for the Windsor Site, the Clive, 
UT site and the Andrews, TX site, there are several other examples where the NRC has given 
specific approval for handling of enriched uranium in low concentration materials similar to 
this request.  Following is a brief synopsis of pertinent information associated with each 
example site.  However, limited information is readily available due to the nature of the 
material (criticality and physical security). 

The Union Carbide Site in Lawrenceburg, Tennessee (Docket Numbers 070-00784 and 040-
07044) was involved in uranium fuel research, development and production, including highly 
enriched uranium.  A Remediation (Decommissioning) Plan was submitted to NRC in 
August 1998, however there was no specific information submitted with respect to nuclear 
criticality safety and the following was stated with respect to physical security:  “Although 
residual radioactivity containing enriched uranium (up to 93% U-235) has subsequently been 
identified in some localized areas, the levels of radioactivity are very low and the nature of 
the radioactivity (present only as residual contamination in soil/sediment and on structural 
surfaces) makes it inaccessible from a material control and physical security standpoint. 
Therefore, UCAR does not anticipate that a physical security plan or a material control plan 
is required.”   

The NRC performed an inspection at the Union Carbide site in February 2005.  The 
inspection report identified 16 intermodal waste containers that were stored onsite awaiting 
disposal, with an estimated total of 2,000 grams U-235.  Concentrations of U-235 in the 
individual intermodal containers varied, but the limited data available indicates that average 
concentrations of U-235 in these containers were on the order of 20 pCi/g, which is well 
below the fissile exempt criterion of 1,080 pCi/g U-235.  In addition, there was no indication 
of any criticality or physical security measures implemented for remediation activities, 
storage or disposal of the waste.   

The Nuclear Fuel Services site in Erwin, Tennessee (Docket Number 070-00143) has 
performed remediation on areas associated with legacy waste materials on the north end of 
this site.  NRC issued an exemption from certain transportation and security requirements for 
the transportation of low concentration waste containing highly enriched uranium. 

There are several Babcock & Wilcox sites in western Pennsylvania associated with enriched 
uranium.  These include the Shallow Land Disposal Area (SLDA) (Docket 070-03085), Parks 
site (Docket Number 070-00364), and Apollo site (Docket Number 070-00135).  In addition, 
a waste water treatment facility was impacted by licensed effluents from the Apollo site, the 
Kiski Valley Water Pollution Control Authority, which is not licensed by the NRC.  The 
source of the contamination is believed to be the uranium liquid effluents from the Apollo 
site which were reconcentrated in the sludge and associated ash from incineration of the 
sludge.   

The Kiski Valley Water Pollution Control Authority site was found to have approximately 
320,000 cubic feet of contaminated ash with 4% enriched uranium having a maximum 
concentration of 923 pCi/g total uranium and an average concentration of 80 pCi/g total 
uranium.  Furthermore, the contaminated ash was highly heterogeneous with respect to 
uranium concentrations.  Estimated maximum U-235 concentration is 40 pCi/g and average 
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concentration of 4 pCi/g, which are within the fissile exempt criteria of 1,080 pCi/g.  The 
NRC issued an Environmental Assessment and Finding of No Significant Impact for this ash 
in 70FR925-928 and the conclusion was that the site meets the NRC’s criteria for unrestricted 
use under the License Termination Rule and that the ash could be removed and disposed of 
as solid waste.  There were no requirements for nuclear criticality safety or physical security 
of these low concentration materials. 

1.6. Summary 

The concept of using a fissile concentration limit has been well established and approved by 
the USNRC.  The major advantage is that such a limit is that the fissile mass inventory 
associated with the low concentration material does not have to be counted against the mass 
limit for a site.  A second important advantage is that the USNRC has stated that “Due to the 
diffuse form of this material, it is exempt from criticality controls for special nuclear material 
in 10 CFR Part 70 and physical security requirements for special nuclear material in 10 CFR 
Part 73.”  This eliminates many of the additional regulatory requirements that are encountered 
if the mass limit for the site is increased to levels above certain regulatory triggers. 

The measured uranium concentrations in the resins from the test program exceed the WAC 
for the Clive, UT and Andrews, TX sites.  Therefore shipment to those sites will require 
mixing the loaded resins with substantial other material (i.e. concrete) to both eliminate free 
water and to reduce the uranium weight percentage of the mix to meet both the WAC and the 
transportation regulations. 
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Licensing Documents Related to the Energy Solutions 
Disposal Site in Clive, UT 
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U.S. NUCLEAR REGULATORY COMMISSION
DOCKET 40-8989

ENVIROCARE OF UTAH, INC.
SAFETY EVALUATION REPORT

REGARDING THE REVISION TO EXEMPTION FROM
REQUIREMENTS OF 10 CFR PART 70

June 2005

1. INTRODUCTION

Envirocare of Utah, Inc (Envirocare) operates a low-level waste disposal facility in Clive, Utah. 
This facility is licensed by the State of Utah, an Agreement State, under a 10 CFR Part 61
equivalent license (Utah License 2300249).  Section 274 of the Atomic Energy Act of 1954, as
amended, permits Agreement States to license special nuclear material (SNM) in quantities not
sufficient to form a critical mass.  The quantities are set forth in U.S. Nuclear Regulatory
Commission (NRC) regulations (at 10 CFR 150.11).  For SNM quantities greater than the
10 CFR 150.11 limits, a 10 CFR Part 70 license issued by the NRC is required.  

The NRC issued an Order to Envirocare on May 7, 1999, that allowed Envirocare, under
specified conditions, to possess waste containing SNM in greater mass quantities than
specified in 10 CFR Part 150 without obtaining an NRC license pursuant to 10 CFR Part 70.  
Nine conditions were incorporated into Section III of the Order to ensure safety and a low risk of
inadvertent criticality of SNM.  The Order was published in the Federal Register on May 21,
1999 (64 FR 27826).  The Order became effective when the conditions of the Order were
incorporated into Envirocare’s State of Utah Radioactive Material License.  On July 3 and 29,
2002, Envirocare requested that some of the conditions in the Order be modified.  On
January 30, 2003, the NRC issued an Order modifying the exemption, and it was published in
the Federal Register on February 13, 2003 (68 FR 7399).  The NRC staff prepared Safety
Evaluation Reports (SERs) and Environmental Assessments for the original May 1999 Order
and the January 2003 Order modification.

In a letter dated July 8, 2003, Envirocare proposed that the NRC further amend the Order
modified in January 2003.  The NRC staff has evaluated this request in two phases.  In the first
phase, the NRC staff evaluated the following requests from Envirocare to: (1) modify the table
in Condition 1 to include limits for uranium and plutonium in waste without magnesium oxide;
(2) modify the units of the table from picocuries of SNM per gram of waste material to gram of
SNM per gram of waste material; and (3) revise the language of Condition 5 to be consistent
with the revised units in the table in Condition 1.  The NRC staff approved these requests, and
an Order modifying the exemption was issued on December 16, 2003, and published in the
Federal Register on December 29, 2003 (68 FR 74986).  The NRC staff prepared a related
SER (dated September 23, 2003) for the first phase encompassed in the December 2003
Order.

In the second phase, which is the subject of this SER, the NRC has evaluated the remaining
revisions that were requested by Envirocare in its June 8, 2003, letter.  These revisions involve:
(1) modifying the table in Condition 1 to include criticality-based limits for uranium-233 and
plutonium isotopes in waste containing up to 20 percent of materials listed in Condition 2
(e.g., magnesium oxide); (2) adding criticality-based limits in the table in Condition 1 for
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plutonium isotopes in waste with unlimited materials in Condition 2, and in waste with unlimited
quantities of materials in Conditions 2 and 3 (e.g., beryllium); (3) providing criticality-based
limits for uranium-235 as a function of enrichment in waste containing up to 20 percent of
materials listed in Condition 2 and in waste containing none of the materials listed in Condition
2; and (4) including additional mixed waste treatment technologies.  Detailed descriptions of
these requests are provided in the “Evaluations” section below.

2. PROPOSED ACTION

The proposed action is consideration of Envirocare’s amendment request concerning
Conditions 1, 2, and 3 to the January 2003 Order, to include the modifications in the second
phase of its July 8, 2003 request, as discussed above.

3. EVALUATIONS

In evaluating the safety of the proposed action, the NRC staff considered the SERs dated
May 7, 1999, January 14, 2003, and September 23, 2003.  Furthermore, the NRC staff has
previously evaluated limits for material without magnesium oxide.  This evaluation was
documented in a November 21, 2001 SER prepared for a similar exemption for Waste Control
Specialists, LLC (WCS).

Conceptually, the conditions of the Order are:

SNM isotope concentration limits (Condition 1)
bulk chemical limits (Condition 2)
unusual moderator limits (Condition 3)
soluble uranium limits (Condition 4)
mixed waste processing limits (Condition 5)
waste characterization and certification requirements (Condition 6)
waste receipt sampling condition (Condition 7)
NRC notification and approval (Conditions 8 and 9)

Conditions 1 through 4 specify four sets of technical criticality safety limits.  Condition 6, waste
characterization and certification requirements, assures that these limits will not be exceeded. 
The waste sampling plan of Condition 7 provides for detection of erroneous shipment of waste
not complying with the concentration limits.  Condition 5 addresses the methods Envirocare
may use in processing and stabilizing any mixed waste that contains SNM.  

3.1 Modification of concentration limits in the table in Condition 1

Envirocare has requested that the table in Condition 1 be revised to contain limits that are
based on criticality risks for uranium-233 and plutonium isotopes.  The concentration limits for
uranium-233 and plutonium isotopes in the original Order and the first revision of the Order to
Envirocare were based on limits established by the State of Utah.  In applying these limits to
liquids, Envirocare found that the uranium-233 and plutonium isotopes were restrictive. 
Envirocare proposed establishing limits for uranium-233 and plutonium isotopes that were
based on criticality risk, with the understanding that these limits do not supersede limits from
the State of Utah when averaged over the volume of the container.  

Appendix 5.1, Page 5.1-4



Envirocare also requested concentration limits that did not consider adding magnesium oxide
(MgO), as well as limits that did consider treatment with MgO.  The concentration limits that did
not consider MgO have been evaluated previously by the NRC staff in a SER for WCS in
November 2001, and were added to the Order for Envirocare issued on December 29, 2003. 
However, the evaluation for WCS did not consider the presence of MgO or other materials
listed in Condition 2, which can act as moderators.  Therefore, the concentration limits for
uranium-233 and plutonium isotopes that consider MgO and other Condition 2 materials were
not changed in the December 2003 Order.  

Using the method described in the 1999 SER, the NRC staff has developed concentration limits
for uranium-233, plutonium-239, and plutonium-241 that consider and allow up to 20 percent of
materials listed in Condition 2 (e.g., MgO) in the waste matrix. The NRC staff has modified the
table in Condition 1 to include these limits.  

The NRC staff considered changing the title for Column 3 in Table A of Condition 1 to
“maximum 20% Condition 2 materials and 1% of Condition 3 materials.” The 20% MgO does
bound Condition 2 materials, but the 1% beryllium does not bound Condition 3 materials.  The
NRC staff has since determined that deuterium (heavy water [D2O]) is the bounding material in
Condition 3. Therefore, the column title for this set of limits states “Maximum 20 weight percent
of materials listed in Condition 2 and no more than 1 weight percent of beryllium.”

Also, the December 2003 revision to the Envirocare SER did not include the proper limit on
Condition 3 materials in waste containing no MgO.  The limits in the WCS SER state that no
more than 0.1% of Condition 3 materials may be present.  The December 2003 Envirocare SER
limited Condition 3 materials to 1%.  This limit in Condition 3 has been changed to 0.1%.

As the State of Utah is an Agreement State with regulatory authority for the Envirocare facility,
the NRC staff is relying on the State of Utah safety evaluations relative to the proposed action
for all aspects of safety other than criticality safety.

3.2 Revision of plutonium limits in the table in Condition 1

Envirocare has requested that the table in Condition 1 be revised to include limits for 
plutonium-239 and plutonium-241 in waste containing unlimited quantities of materials listed in
Condition 2, and in waste containing an unlimited quantity of materials listed in both
Conditions 2 and 3.  Using the method described in the 1999 SER, the NRC staff has
developed the requested concentration limits for these plutonium isotopes.  The NRC staff has
modified the table in Condition 1 to include these limits.

The limits for uranium isotopes in the September 2003 Envirocare SER for unlimited MgO and
beryllium (Be) can not be directly used for “unlimited Condition 2 materials” or for “unlimited
Condition 2 and 3 materials.”  The “unlimited MgO and Be” limits were calculated using pure
BeO, which was found to be bounding for mixtures of MgO and Be.  However, they are overly
restrictive for only Condition 2 materials, and not restrictive enough for Condition 3 materials. 
In order to present limits for any quantity of Condition 2 materials, new limits were calculated
using pure MgO as the matrix.  These limits carry the same requirement for less than 0.1% of
Condition 3 materials.  The new limits for any quantity of Condition 3 materials were calculated
using pure D2O, which was found to be the bounding matrix for Condition 3 materials.

Appendix 5.1, Page 5.1-5



Using the method described in the 1999 SER, staff has developed the requested concentration
limits for these plutonium isotopes and revised the limits for uranium-235.  Limits also were
added for uranium-233.  The staff has modified the table in Condition 1 to include these limits.

As documented in the SER for WCS, the NRC staff found that because the minimum critical
masses for the other plutonium isotopes, except plutonium-241, are significantly higher than for
plutonium-239, the concentration limits for the other plutonium isotopes will not contribute
significantly to criticality.  Therefore, in applying the SNM concentration limits to waste
containing plutonium, Envirocare needs only to evaluate plutonium-239 and plutonium-241.

3.3 Addition of uranium-235 limits as a function of enrichment to the table in Condition 1

The current Order for Envirocare provides concentration limits for uranium enriched below
10 weight percent and for uranium enriched at or above 10 weight percent in uranium-235. 
In the letter from Envirocare dated July 8, 2003, an increase in the number of uranium-235
enrichment divisions was requested.  Envirocare specifically asked for limits at 5 percent,
20 percent, and 50 percent, at a minimum.  They also expressed interest in concentration limits
that were expressed as a function of uranium-235 enrichment.  

Building on the method described in the 1999 SER, the NRC staff has calculated uranium
concentration limits for enrichment levels ranging from 100% to 1.05% in several increments. 
The method described in the 1999 SER used infinite homogeneous calculations to develop
limits.  This is appropriate for enrichment values down to around 10 percent. Below 10 percent
enrichment, the minimum critical masses for heterogeneous systems are known to be
significantly smaller than for homogeneous systems.  Therefore, for enrichments below
10 percent, a heterogeneity correction was employed.  The newly calculated concentration
limits for 50% and 20% enrichments are shown in Table 1.

Table 1.  Newly Calculated Operational Limits

Uranium-235
enrichment

Operational Limit
Without Materials 

listed in Condition 2
(g U-235/g waste)

Operational Limit
With Maximum 20 weight percent of

materials listed in Condition 2
(g U-235/g waste)

50% 6.87E-04 6.06E-04
20% 8.26E-04 7.35E-04

For the homogeneous calculations, mixtures of silicon dioxide, uranium, and water were used to
calculate system infinite multiplication factors (k-inf’s).  The subcritical uranium limit was placed
at the maximum uranium concentration for which the system k-inf stayed below 0.95 for any
water volume fraction up to a maximum of 0.40.  These subcritical limits were then multiplied by
an operational uncertainty factor of 0.7 to produce operational limits.  Other materials such as
magnesium oxide or beryllium were placed into the mixture as appropriate for the particular
calculation.  

The heterogeneous calculations used uranium metal spheres of various radii surrounded by a
concentric spherical mixture of silicon dioxide and water.  The water volume fraction was equal
to the fraction that produced the subcritical limit for the given enrichment in the homogeneous
case.  The outer boundary of this spherical unit cell was reflected so as to represent an infinite
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lattice of such spheres.  The SCALE control module CSAS1X was used to search for the radius
of the silicon dioxide/water mixture that resulted in a calculated k-inf of 0.95.  This was done for
a range of uranium metal sphere radii.  Using the resulting radius of the outside mixture and the
radius of the metal sphere, the average uranium concentration over the unit cell was calculated. 
At a particular sphere size, the unit cell uranium concentration would reach a minimum.  This
minimum unit cell uranium concentration became the subcritical limit for heterogeneous
systems at that particular value of uranium enrichment.  These subcritical limits were then
multiplied by an operational uncertainty factor of 0.7 to produce operational limits.  The
calculated operational limits for both homogeneous and heterogeneous systems are given in
Tables 2 and 3.

Table 2.  Heterogeneity Correction for Waste Without Materials in Condition 2
Enrichment

(%) a
Homogeneous
operational limit

(g U235/g waste)

Heterogeneous
operational limit

(g U235/g waste)

Heterogeneity
correction factor

1.05 1.05E-02 5.05E-03 0.48
1.1 8.12E-03 4.54E-03 0.56
1.2 5.88E-03 3.57E-03 0.61

1.35 4.76E-03 2.80E-03 0.59
1.5 3.48E-03 2.30E-03 0.66
2.0 2.34E-03 1.73E-03 0.74
3.0 1.65E-03 1.33E-03 0.81
5.0 1.27E-03 1.08E-03 0.85

10.0 9.87E-04 9.87E-04 1.00

   a - Percentage value refers to weight percent enrichment in U-235.  For enrichments that fall
between identified values in the table, the higher value is the applicable value (e.g., for an
enrichment of 14 weight percent U-235, the applicable concentration limit is that for 20 weight
percent U-235).

Table 3.  Heterogeneity Correction for Waste With  Maximum 20 Weight Percent of
Materials in Condition 2

Enrichment
(%) a

Homogeneous
operational limit

(g U235/g waste)

Heterogeneous
operational limit

(g U235/g waste)

Heterogeneity
correction factor

1.05 9.59E-03 4.89E-03 0.51
1.1 7.63E-03 4.23E-03 0.55
1.2 5.52E-03 3.28E-03 0.59

1.35 4.44E-03 2.56E-03 0.58
1.5 3.22E-03 2.17E-03 0.67
2.0 2.14E-03 1.56E-03 0.73
3.0 1.51E-03 1.19E-03 0.79
5.0 1.14E-03 9.66E-04 0.85

10.0 8.82E-04 8.82E-04 1.00

   a - Percentage value refers to weight percent enrichment in U-235.  For enrichments that fall
between identified values in the table, the higher value is the applicable value (e.g., for an
enrichment of 14 weight percent U-235, the applicable concentration limit is that for 20 weight
percent U-235).

Appendix 5.1, Page 5.1-7



3.4 Additional Mixed Waste Processes Technologies

Condition 5 of the current Envirocare Order includes four waste processing technologies
(stabilization, micro-encapsulation and macro-encapsulation with low density and high density
polyethylene, and thermal desorption).  Additional requirements are included for the thermal
desorption process to maintain safety.  Envirocare has requested that the following
technologies be added to Condition 5: spray-washing; compaction; organic destruction using
the Solvent Electron Technology (SET) and CerOx process; and macro-encapsulation with a
cementitious mix.

The NRC staff has reviewed each of the technologies that Envirocare is proposing and has
found them acceptable, provided that certain conditions are met.  The following is a summary of
the staff’s review and conclusions regarding the proposed waste processing technologies.

Spray-washing consists of spraying surface-contaminated debris with pressurized water to
remove hazardous contaminants.  The water is collected, treated if necessary, and solidified
prior to disposal.  Debris waste may not need to undergo confirmatory testing by Envirocare as
discussed in Condition 7, provided the SNM concentration of the waste does not exceed 
one-tenth of the concentration values in Condition 1.  It is anticipated that much of the SNM
material associated with debris waste would be surficial deposited and would be removed
during the spray washing.  To maintain safety, Envirocare shall confirm that the water collected
meets the requirements for liquid waste in Condition 1.  Evaporation of the rinse water could
increase the concentration of SNM; therefore, the evaporated product must comply with the
requirements in Condition 1.  Solidification of the waste would decrease the SNM concentration;
thus making the waste less of a criticality concern.

Compaction of the waste would be accomplished by mechanically compressing the waste.  It is
anticipated that the waste density would increase from about 10 lbs/ft3 to 20 lbs/ft3.  Because
the concentration limits are based on a gram of SNM per gram of waste basis and the weight of
the waste will not change, compaction is not anticipated to change the concentration of SNM in
the waste.  In developing the original Order, the NRC staff considered a range of waste
densities.  Compaction is not anticipated to produce conditions that were not considered in the
original Order.

The CerOx process electrochemically destroys organic contaminants that remain in pre-treated
(i.e., thermal desorption) waste streams generated by Envirocare.  The pre-treated waste
stream is sampled to determine the concentrations of radionuclides (as required by Condition 5)
before the waste would be treated in the CerOx process.  In a letter dated January 6, 2004,
Envirocare provided additional information on the CerOx process.  Envirocare committed to
developing and implementing procedures to track SNM concentration in the CerOx process and
suggested sampling of process tanks when the SNM concentrations reached 85 percent of the
concentrations allowed in Condition 1.  The NRC staff considers this approach to be acceptable
provided the uranium-235 concentration limit is based on 10 percent enrichment.  Similarly,
SET uses sodium to strip chlorine from hydrocarbons. Given the oxidation state changes in the
SET process, Envirocare shall confirm that the SNM concentrations meet the requirements in
Condition 1 following treatment to maintain safety.

Envirocare already stabilizes debris waste in its low-level waste cell using cement grout.  These
activities are not subject to the NRC Order.  Envirocare uses cement grout in its stabilization
process authorized under the Order.  However, using cement grout in encapsulation processes
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is not specifically authorized by the current Order.  Using a cementitious mix for encapsulation
will not result in a condition that has not been previously analyzed.  Therefore, encapsulating
waste with a cementitious mix is considered acceptable.

3.5 Additional Modifications based on Discussions with State of Utah

In addition to the staff’s review, the State of Utah held discussions with Envirocare regarding
conditions in the Order.  Based on these discussions, the State of Utah and Envirocare agreed
to add requirements that address: (1) the approach to account for and the method for
addressing the analytical uncertainty in determining the enrichment percentage for U-235; and
(2) sampling and analysis of the liquid effluent system associated with spray washing.  The
NRC staff reviewed the agreed-upon requirements and found them acceptable.  Conditions 1,
5, and 7 of the Order were revised to include these requirements.
 
4. SUMMARY AND CONCLUSION OF SAFETY EVALUATION

Based on its review, the NRC staff has determined that Envirocare’s requests are  acceptable
with modifications, as discussed above.  The NRC staff has revised the conditions of the
December 16, 2003 Order to incorporate the modifications requested by Envirocare.  These
conditions would be included in an Order to Envirocare and would be incorporated by the State
of Utah into its Radioactive Material License.

5. REVISED EXEMPTION CONDITIONS

The Order is contingent on Envirocare complying with the following conditions:

1. For waste with no more than 20 weight percent of materials listed in Condition 2,
concentrations of SNM in individual waste containers must not exceed the following
values at time of receipt:

Table A.

SNM Nuclide Maximum SNM concentration in waste containing the
described materials (g SNM/g waste)

No materials listed in
Condition 2

Maximum of 20 weight percent
of materials listed in Condition 2

and no more than 1 weight
percent of beryllium

U-235 (>50%) a 6.2E-4 5.4E-4

U-235 (=50%) 6.9E-4 6.1E-4

U-235 (=20%) 8.3E-4 7.4E-4

U-235 (=10%) 9.9E-4 8.8E-4

U-235 (=5%) 1.0E-3 9.6E-4

U-235 (=3%) 1.3E-3 1.1E-3

U-235 (=2%) 1.7E-3 1.5E-3
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U - 233 conc
U - 233 limit

100wt%U - 235 conc
100wt%U - 235 limit

10wt%U - 235 conc
10wt%U - 235 limit

Pu - 239 conc
Pu - 239 limit

Pu - 241 conc
Pu - 241 limit

+ + + + ≤ 1

U-235 (=1.5%) 2.3E-3 2.1E-3

U-235 (=1.35%) 2.8E-3 2.5E-3

U-235 (=1.2%) 3.5E-3 3.2E-3

U-235 (=1.1%) 4.5E-3 4.2E-3

U-235 (=1.05%) 5.0E-3 4.8E-3

U-233 4.7E-4 4.3E-4

Pu-239 2.8E-4 2.6E-4

Pu-241 2.2E-4 1.9E-4

   a - Percentage value refers to weight percent enrichment in U-235.  For enrichments that
fall between identified values in the table, the higher value is the applicable value (e.g.,
for an enrichment of 14 weight percent U-235, the applicable concentration limit is that
for 20 weight percent U-235).

For waste with more than 20 weight percent of materials listed in Condition 2,
concentrations of SNM in individual waste containers must not exceed the following
values at time of receipt:

Table B.

Radionuclide Maximum SNM concentration in waste containing the described materials
(g SNM/g waste)

Unlimited quantities of materials
listed in Condition 2

Unlimited quantities of materials listed in
Conditions 2 and 3

U-235 (>50%) 3.4E-4 1.2E-5

U-235 N/A 3.1E-4 a

       U-233 2.9E-4 1.1E-5

Pu-239 1.7E-4 7.5E-6

Pu-241 1.3E-4 5.3E-6
a - for uranium at any enrichment with the sum of materials listed in Conditions 2 and beryllium not

exceeding 45 percent of the weight of the waste

Plutonium isotopes other than Pu-239 and Pu-241 do not need to be considered in
demonstrating compliance with this condition.  When mixtures of these SNM isotopes
are present in the waste, the sum-of-the-fractions rule, as illustrated below, should be
used.

The concentration values in Condition 1 are operational values to ensure criticality
safety.  Where the values in Condition 1 exceed concentration values in the
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corresponding conditions of the State of Utah Radioactive Material License (RML), the
concentration values in the RML, which are averaged over the container, may not be
exceeded.  Higher concentration values are included in Condition 1 to be used in
establishing the maximum mass of SNM for non-homogeneous solid waste and liquid
waste.  

The measurement uncertainty values should be no more than 15 percent of the
concentration limit, and represent the maximum one-sigma uncertainty associated with
the measurement of the concentration of the particular radionuclide.  When determining
the applicable U-235 concentration limit for a specific enrichment percentage, the
analytical uncertainty shall be added to the result (e.g., for a measurement value of     
U-235 enrichment percentage of 1.1 +/- 0.2, the U-235 concentration limit corresponding
to an enrichment percent of 1.35 shall be used).  This shall be applied to analytical
methods employed by the generator prior to receipt and by Envirocare upon receipt.

The SNM must be homogeneously distributed throughout the waste.  If the SNM is not
homogeneously distributed, then the limiting concentrations must not be exceeded on
average in any contiguous mass of 600 kilograms of waste.

Liquid waste may be stabilized provided the SNM concentration does not exceed the
SNM concentration limits in Condition 1.  For containers of liquid waste with more than 
600 kilograms of waste, the total mass of SNM shall not exceed the SNM concentration
in Condition 1 times 600 kilograms of waste.  Waste containing free liquids and solids
shall be mixed prior to treatment.  Any solids shall be maintained in a suspended state
during transfer and treatment.

2. Except as allowed by Tables A and B in Condition 1, waste must not contain “pure
forms” of chemicals containing carbon, fluorine, magnesium, or bismuth in bulk
quantities (e.g., a pallet of drums, a B-25 box).  By “pure forms,” it is meant that
mixtures of the above elements such as magnesium oxide, magnesium carbonate,
magnesium fluoride, bismuth oxide, etc., do not contain other elements.  These
chemicals would be added to the waste stream during processing, such as at fuel
facilities or treatment such as at mixed waste treatment facilities.  The presence of the
above materials will be determined by the generator, based on process knowledge or
testing. 

3. Except as allowed by Tables A and B in Condition 1, waste accepted must not contain
total quantities of beryllium, hydrogenous material enriched in deuterium, or graphite
above one tenth of one percent of the total weight of the waste.  The presence of the
above materials will be determined by the generator, based on process knowledge,
physical observations, or testing.

4. Waste packages must not contain highly water soluble forms of uranium greater than 
350 grams of uranium-235 or 200 grams of uranium-233.  The sum of the fractions rule
will apply for mixtures of U-233 and U-235.  Highly soluble forms of uranium include, but
are not limited to:  uranium sulfate, uranyl acetate, uranyl chloride, uranyl formate,
uranyl fluoride, uranyl nitrate, uranyl potassium carbonate, and uranyl sulfate.  The
presence of the above materials will be determined by the generator, based on process
knowledge or testing.
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5. Waste processing of waste containing SNM will be limited to stabilization (mixing waste
with reagents), micro-encapsulation and macro-encapsulation using low-density and
high-density polyethylene, macro-encapsulation with cementitious mix, spray-washing,
organic destruction (Solvent Electron Technology and CerOx process), and thermal
desorption.  

Envirocare shall confirm the SNM concentration in the rinse water does not exceed the
limits in Condition 1 following spray-washing, prior to further treatment.  If the rinse
water is evaporated, the evaporated product must comply with the requirements in
Condition 1.  Envirocare shall perform sampling and analysis of the liquid effluent
collection system at a frequency of one sample per 300 gallons or when the system
reaches capacity, whichever is less.

Envirocare shall track the SNM mass of waste treated using the CerOx process.  When
the total concentration of SNM is 85 percent of the sum of the fraction rule in
Condition 1, Envirocare shall confirm the SNM concentration in the phase reactor tank
and replace the solutions.  The 10 percent enriched limit shall be used for uranium-235. 
The contents of the phase reactor tank should be solidified prior to disposal.

When waste is processed using the thermal desorption process and Solvent Electron
Technology process, Envirocare shall confirm the SNM concentration following
processing and prior to returning the waste to temporary storage.

6. Envirocare shall require generators to provide the following information for each waste
stream:

Pre-shipment

Waste Description.  The description must detail how the waste was generated, list the
physical forms in the waste, and identify uranium chemical composition.

Waste Characterization Summary.  The data must include a general description of how
the waste was characterized (including the volumetric extent of the waste, and the
number, location, type, and results of any analytical testing), the range of SNM
concentrations, and the analytical results with error values used to develop the
concentration ranges.

Uniformity Description.  A description of the process by which the waste was generated
showing that the spatial distribution of SNM must be uniform, or other information
supporting spatial distribution.

Manifest Concentration.  The generator must describe the methods to be used to
determine the concentrations on the manifests.  These methods could include direct
measurement and the use of scaling factors.  The generator must describe the
uncertainty associated with sampling and testing used to obtain the manifest
concentrations.

Envirocare shall review the above information and, if adequate, approve in writing this
pre-shipment waste characterization and assurance plan before permitting the shipment
of a waste stream.  This will include statements that Envirocare has a written copy of all
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the information required above, that the characterization information is adequate and
consistent with the waste description, and that the information is sufficient to
demonstrate compliance with Conditions 1 through 4.  Where generator process
knowledge is used to demonstrate compliance with Conditions 1, 2, 3, or 4, Envirocare
shall review this information and determine when testing is required to provide additional
information in assuring compliance with the Conditions.  Envirocare shall retain this
information as required by the State of Utah to permit independent review.

At receipt

Envirocare shall require generators of SNM waste to provide a written certification with
each waste manifest that states that the SNM concentrations reported on the manifest
do not exceed the limits in Condition 1, that the measurement uncertainty does not
exceed the uncertainty value in Condition 1, and that the waste meets Conditions 2
through 4.

7. Sampling and radiological testing of waste containing SNM must be performed in
accordance with the following: one sample for each of the first ten shipments of a waste
stream; or one sample for each of the first 100 cubic yards of waste up to 1,000 cubic
yards of a waste stream, and one sample for each additional 500 cubic yards of waste
following the first ten shipments or the following the first 1,000 cubic yards of a waste
stream.  Sampling and radiological testing of debris waste containing SNM (that is
exempted from sampling by the State of Utah) can be eliminated if the SNM
concentration is lower than one tenth of the limits in Condition 1.  Envirocare shall verify
the percent enrichment by appropriate analytical methods.  The percent enrichment
determination shall be made by taking into account the most conservative values based
on the measurement uncertainties for the analytical methods chosen.

8. Envirocare shall notify the NRC, Region IV office within 24 hours if any of the above
conditions are not met, including if a batch during a treatment process exceeds the SNM
concentrations of Condition 1.  A written notification of the event must be provided within 
7 days.

9. Envirocare shall obtain NRC approval prior to changing any activities associated with the
above conditions.
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Fuel,’’ which was approved by the NRC 
on February 4, 2000, demonstrated that 
the effectiveness of the ECCS will not be 
affected by a change from zircaloy fuel 
rod cladding to M5 fuel rod cladding. In 
addition, TR BAW–10227P 
demonstrated that the Baker-Just 
equation (used in the ECCS evaluation 
model to determine the rate of energy 
release, cladding oxidation, and 
hydrogen generation) is conservative in 
all post-LOCA scenarios with respect to 
M5 advanced alloy as a fuel rod 
cladding material. Based on the above, 
no new accident precursors are created 
by using M5 fuel cladding, thus, the 
probability of postulated accidents is 
not increased. Also, based on the above, 
the consequences of postulated 
accidents are not increased. In addition, 
the licensee will use NRC-approved 
methods for the reload design process 
for ANO–1 reloads with M5 cladding. 
Therefore, there is no undue risk to 
public health and safety due to using 
M5 cladding. 

Consistent With Common Defense and 
Security 

The exemption requested results in 
changes to the operation of the plant by 
allowing the use of the M5 alloy as fuel 
cladding material in lieu of zircaloy or 
ZIRLO. This change to the fuel material 
used in the plant has no relation to 
security issues. Therefore, the common 
defense and security is not impacted by 
this exemption request. 

Special Circumstances 
Special circumstances, in accordance 

with 10 CFR 50.12(a)(2)(ii), are present 
whenever application of the regulation 
in the particular circumstances would 
not serve the underlying purpose of the 
rule or is not necessary to achieve the 
underlying purpose of the rule. 

The underlying purpose of 10 CFR 
50.46 is to ensure that facilities have 
adequate acceptance criteria for the 
ECCS. On February 4, 2000, the NRC 
staff approved TR BAW–10227P in 
which Framatome demonstrated that the 
effectiveness of the ECCS will not be 
affected by a change from zircaloy fuel 
rod cladding to M5 fuel rod cladding. 
The analysis described in the TR also 
demonstrated that the ECCS acceptance 
criteria applied to reactors fueled with 
zircaloy fuel rod cladding are also 
applicable to reactors fueled with M5 
fuel rod cladding.

The underlying purpose of 10 CFR 
part 50, appendix K, paragraph I.A.5, is 
to ensure that cladding oxidation and 
hydrogen generation are appropriately 
limited during a LOCA and 
conservatively accounted for in the 
ECCS evaluation model. Appendix K 

requires that the Baker-Just equation be 
used in the ECCS evaluation model to 
determine the rate of energy release, 
cladding oxidation, and hydrogen 
generation. In TR BAW–10227P, 
Framatome demonstrated that the 
Baker-Just model is conservative in all 
post-LOCA scenarios with respect to the 
use of the M5 advanced alloy as a fuel 
rod cladding material, and that the 
amount of hydrogen generated in an 
M5-clad core during a LOCA will 
remain within the ANO–1 design basis. 

The M5 alloy is a proprietary 
zirconium-based alloy comprised of 
primarily zirconium (∼99 percent) and 
niobium (∼1 percent). The elimination 
of tin has resulted in superior corrosion 
resistance and reduced irradiation-
induced growth relative to both 
standard zircaloy (1.7 percent tin) and 
low-tin zircaloy (1.2 percent tin). The 
addition of niobium increases ductility, 
which is desirable to avoid brittle 
failures. 

The NRC staff has reviewed the 
licensee’s advanced cladding material, 
M5, for PWR fuel mechanical designs as 
described in TR BAW–10227P. In the 
safety evaluation for TR BAW–10227P 
dated February 4, 2000, the NRC staff 
concluded that, to the extent specified 
in the staff’s evaluation, the M5 
properties and mechanical design 
methodology are acceptable for 
referencing in fuel reload licensing 
applications. Therefore, since the 
underlying purposes of 10 CFR 50.46 
and 10 CFR part 50, appendix K, 
paragraph I.A.5 are achieved through 
the use of the M5 advanced alloy as a 
fuel rod cladding material, the special 
circumstances required by 10 CFR 
50.12(a)(2)(ii) for the granting of an 
exemption from 10 CFR 50.46 and 10 
CFR part 50, appendix K exist. 

Summary 

The staff has reviewed the licensee’s 
request to use the M5 advanced alloy for 
fuel rod cladding in lieu of zircaloy or 
ZIRLO. Based on the staff’s evaluation, 
as set forth above, the staff concludes 
that the exemption is authorized by law, 
will not present an undue risk to public 
health and safety, and is consistent with 
the common defense and security. In 
addition, the staff concludes that the 
underlying purposes of 10 CFR 50.46 
and 10 CFR part 50, appendix K are 
achieved through the use of the M5 
advanced alloy. Therefore, pursuant to 
10 CFR 50.12(a), the staff concludes that 
the use of the M5 advanced alloy for 
fuel rod cladding is acceptable and the 
exemption from 10 CFR 50.46 and 10 
CFR part 50, appendix K is justified. 

4.0 Conclusion 

Accordingly, the Commission has 
determined that, pursuant to 10 CFR 
50.12(a), the exemption is authorized by 
law, will not present an undue risk to 
the public health and safety, and is 
consistent with the common defense 
and security. Also, special 
circumstances are present. Therefore, 
the Commission hereby grants Entergy 
Operations, Inc. an exemption from the 
requirements of 10 CFR 50.46 and 10 
CFR part 50, appendix K to allow the 
use of M5 cladding at ANO–1. 

Pursuant to 10 CFR 51.32, the 
Commission has determined that the 
granting of this exemption will not have 
a significant effect on the quality of the 
human environment (70 FR 37126). 

This exemption is effective upon 
issuance.

Dated at Rockville, Maryland, this 25th day 
of July 2005.

For the Nuclear Regulatory Commission. 
Ledyard B. Marsh, 
Director, Division of Licensing Project 
Management, Office of Nuclear Reactor 
Regulation.
[FR Doc. 05–15125 Filed 7–29–05; 8:45 am] 
BILLING CODE 7590–01–P

NUCLEAR REGULATORY 
COMMISSION 

[Docket No. 40–8989] 

In the Matter of Envirocare of Utah, 
Inc.; Order Modifying Exemption From 
10 CFR Part 70

AGENCY: Nuclear Regulatory 
Commission.
ACTION: Issuance of order to modify 
Envirocare of Utah, Inc.’s exemption 
from requirements of 10 CFR part 70. 

FOR FURTHER INFORMATION CONTACT: 
James Park, Environmental and 
Performance Assessment Directorate, 
Division of Waste Management and 
Environmental Protection, Office of 
Nuclear Material Safety and Safeguards, 
U.S. Nuclear Regulatory Commission, 
Washington, DC 20555–0001. 
Telephone: (301) 415–5835, fax number: 
(301) 415–5397, e-mail: JRP@nrc.gov.
SUPPLEMENTARY INFORMATION: 

I. Introduction 

The Nuclear Regulatory Commission 
(NRC) is issuing an Order pursuant to 
section 274f of the Atomic Energy Act 
to Envirocare of Utah, Inc. (Envirocare) 
to modify Envirocare’s exemption from 
certain NRC licensing requirements for 
special nuclear material. 
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II. Further Information 

I 
Envirocare of Utah, Inc, (Envirocare) 

operates a low-level waste (LLW) 
disposal facility in Clive, Utah. This 
facility is licensed by the State of Utah, 
an Agreement State. Envirocare also is 
licensed by Utah to dispose of mixed 
waste, hazardous waste, and 11e.(2) 
byproduct material (as defined under 
section 11e.(2) of the Atomic Energy Act 
of 1954, as amended). 

II 
Section 70.3 of 10 CFR part 70 

requires persons who own, acquire, 
deliver, receive, possess, use, or transfer 
special nuclear material (SNM) to obtain 
a license pursuant to the requirements 
in 10 CFR part 70. The licensing 
requirements in 10 CFR part 70 apply to 
persons in Agreement States possessing 
greater than critical mass quantities as 
defined in 10 CFR 150.11. 

Pursuant to 10 CFR 70.17(a), ‘‘the 
Commission may * * * grant such 
exemptions from the requirements of 
the regulations in this part as it 
determines are authorized by law and 
will not endanger life or property or the 
common defense and security and are 
otherwise in the public interest.’’ 

On May 24, 1999, the NRC 
transmitted an Order to Envirocare. The 
Order was published in the Federal 
Register on May 21, 1999 (64 FR 27826). 
The Order exempted Envirocare from 
certain NRC regulations and permitted 
Envirocare, under specified conditions, 
to possess waste containing SNM in 
greater quantities than specified in 10 
CFR part 150, at Envirocare’s LLW 
disposal facility located in Clive, Utah, 
without obtaining an NRC license 
pursuant to 10 CFR part 70. The 
methodology used to establish these 
limits is discussed in the 1999 Safety 

Evaluation Report (SER) that supported 
the 1999 Order (ADAMS Legacy Library 
Accession No. 9905140064). 

On January 30, 2003, the NRC revised 
the Order to: (1) Include stabilization of 
liquid waste streams containing SNM; 
(2) include the thermal desorption 
process; (3) change the homogenous 
contiguous mass limit from 145 
kilograms (kg) to 600 kg; (4) change the 
language and SNM limit associated with 
footnotes ‘‘c’’ and ‘‘d’’ of Condition 1 to 
reflect all materials in Conditions 2 and 
3; and (5) omit the confirmatory testing 
requirements for debris waste. The 
revised Order was published in the 
Federal Register on February 13, 2003 
(68 FR 7399). 

In a letter dated July 8, 2003, 
Envirocare proposed that the NRC 
amend the 2003 Order. The NRC has 
evaluated Envirocare’s request in two 
phases. In the first phase, the NRC 
evaluated the following requested 
revisions: (1) Modify the table in 
Condition 1 to include limits for 
uranium and plutonium in waste 
without magnesium oxide; (2) modify 
the units of the table from picocuries of 
SNM per gram of waste material to gram 
of SNM per gram of waste material; and 
(3) revise the language of Condition 5 to 
be consistent with the revised units in 
the table in Condition 1. The first phase 
of these revisions was published in the 
Federal Register on December 29, 2003 
(68 FR 74986). 

In the second phase, which is the 
subject of this Order, the NRC evaluated 
the remaining revisions that were 
requested by Envirocare. These involve: 
(1) Modifying the table in Condition 1 
to include criticality-based limits for 
uranium-233 and plutonium isotopes in 
waste containing up to 20 percent of 
materials listed in Condition 2 (e.g., 
magnesium oxide); (2) including 

criticality-based limits in the table in 
Condition 1 for plutonium isotopes in 
waste with unlimited materials in 
Condition 2, and in waste with 
unlimited quantities of materials in 
Conditions 2 and 3 (e.g., beryllium); (3) 
providing criticality-based limits for 
uranium-235 as a function of 
enrichment in waste containing up to 20 
percent of materials listed in Condition 
2 and in waste containing none of the 
materials listed in Condition 2; and (4) 
including additional mixed waste 
treatment technologies.

III 

A principal emphasis of 10 CFR part 
70 is criticality safety and safeguarding 
SNM against diversion or sabotage. The 
NRC staff considers that criticality 
safety can be maintained by relying on 
concentration limits, under the 
conditions specified below. 
Safeguarding SNM against diversion or 
sabotage is not considered a significant 
issue because of the diffuse form of the 
SNM in waste meeting the conditions 
specified. These conditions are 
considered an acceptable alternative to 
the criticality definition provided in 10 
CFR 150.11, thereby assuring the same 
level of protection. The NRC staff 
reviewed the safety aspects of the 
proposed action (i.e., the granting of 
Envirocare’s request) in the SER, dated 
November 2004. The NRC staff 
concluded that additional conditions 
were required to maintain sufficient 
protection of health, safety, and the 
environment. The exemption conditions 
would be revised as follows: 

1. For waste with no more than 20 
weight percent of materials listed in 
Condition 2, concentrations of SNM in 
individual waste containers must not 
exceed the following values at time of 
receipt:

TABLE A 

SNM nuclide 

Maximum SNM concentration in waste 
containing the described materials

(g SNM/g waste) 

No materials listed 
in Condition 2 

Maximum of 20 
weight percent of 
materials listed in 
Condition 2 and 
no more than 1 

weight percent of 
beryllium 

U-235 (>50%) a ............................................................................................................................................ 6.2E–4 5.4E–4 
U-235 (=50%) .............................................................................................................................................. 6.9E–4 6.1E–4 
U-235 (=20%) .............................................................................................................................................. 8.3E–4 7.4E–4 
U-235 (=10%) .............................................................................................................................................. 9.9E–4 8.8E–4 
U-235 (=5%) ................................................................................................................................................ 1.0E–3 9.6E–4 
U-235 (=3%) ................................................................................................................................................ 1.3E–3 1.1E–3 
U-235 (=2%) ................................................................................................................................................ 1.7E–3 1.5E–3 
U-235 (=1.5%) ............................................................................................................................................. 2.3E–3 2.1E–3 
U-235 (=1.35%) ........................................................................................................................................... 2.8E–3 2.5E–3 
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TABLE A—Continued

SNM nuclide 

Maximum SNM concentration in waste 
containing the described materials

(g SNM/g waste) 

No materials listed 
in Condition 2 

Maximum of 20 
weight percent of 
materials listed in 
Condition 2 and 
no more than 1 

weight percent of 
beryllium 

U-235 (=1.2%) ............................................................................................................................................. 3.5E–3 3.2E–3 
U-235 (=1.1%) ............................................................................................................................................. 4.5E–3 4.2E–3 
U-235 (=1.05%) ........................................................................................................................................... 5.0E–3 4.8E–3 
U-233 ........................................................................................................................................................... 4.7E–4 4.3E–4 
Pu-239 ......................................................................................................................................................... 2.8E–4 2.6E–4 
Pu-241 ......................................................................................................................................................... 2.2E–4 1.9E–4 

a Percentage value refers to weight percent enrichment in U–235. For enrichments that fall between identified values in the table, the higher 
value is the applicable value (e.g., for an enrichment of 14 weight percent U–235, the applicable concentration limit is that for 20 weight percent 
U–235). 

For waste with more than 20 weight 
percent of materials listed in Condition 
2, concentrations of SNM in individual 

waste containers must not exceed the 
following values at time of receipt:

TABLE B 

Radionuclide 

Maximum SNM concentration in waste 
containing the described materials

(g SNM/g waste) 

Unlimited quan-
tities of materials 
listed in Condition 

2 

Unlimited quan-
tities of materials 
listed in Condi-
tions 2 and 3 

U-235 (>50%) .............................................................................................................................................. 3.4E–4 1.2E–5 
U-235 ........................................................................................................................................................... N/A a 3.1E–4 
U-233 ........................................................................................................................................................... 2.9E–4 1.1E–5 
Pu-239 ......................................................................................................................................................... 1.7E–4 7.5E–6 
Pu-241 ......................................................................................................................................................... 1.3E–4 5.3E–6 

a For uranium at any enrichment with sum of materials listed in Conditions 2 and beryllium not exceeding 45 percent of the weight of the 
waste. 

Plutonium isotopes other than Pu-239 
and Pu-241 do not need to be 
considered in demonstrating 

compliance with this condition. When 
mixtures of these SNM isotopes are 
present in the waste, the sum-of-the-

fractions rule, as illustrated below, 
should be used.

U
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wt

wt

wt
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Pu
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Pu

-233 conc

-233 limit

-235 conc

-235 limit

-235 conc

-235 limit

-239 conc

-239 limit

-241 conc

-241 limit
+ + + + ≤
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The concentration values in 
Condition 1 are operational values to 
ensure criticality safety. Where the 
values in Condition 1 exceed 
concentration values in the 
corresponding conditions of the State of 
Utah Radioactive Material License 
(RML), the concentration values in the 
RML, which are averaged over the 
container, may not be exceeded. Higher 
concentration values are included in 
Condition 1 to be used in establishing 
the maximum mass of SNM for non-
homogeneous solid waste and liquid 
waste. 

The measurement uncertainty values 
should be no more than 15 percent of 
the concentration limit, and represent 
the maximum one-sigma uncertainty 
associated with the measurement of the 
concentration of the particular 
radionuclide. When determining the 
applicable U-235 concentration limit for 
a specific enrichment percentage, the 
analytical uncertainty shall be added to 
the result (e.g., for a measurement value 
of U-235 enrichment percentage of 1.1 
+/¥0.2, the U-235 concentration limit 
corresponding to an enrichment percent 
of 1.35 shall be used). This shall be 

applied to analytical methods employed 
by the generator prior to receipt and by 
Envirocare upon receipt. 

The SNM must be homogeneously 
distributed throughout the waste. If the 
SNM is not homogeneously distributed, 
then the limiting concentrations must 
not be exceeded on average in any 
contiguous mass of 600 kilograms of 
waste. 

Liquid waste may be stabilized 
provided the SNM concentration does 
not exceed the SNM concentration 
limits in Condition 1. For containers of 
liquid waste with more than 600 
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kilograms of waste, the total mass of 
SNM shall not exceed the SNM 
concentration in Condition 1 times 600 
kilograms of waste. Waste containing 
free liquids and solids shall be mixed 
prior to treatment. Any solids shall be 
maintained in a suspended state during 
transfer and treatment. 

2. Except as allowed by Tables A and 
B in Condition 1, waste must not 
contain ‘‘pure forms’’ of chemicals 
containing carbon, fluorine, magnesium, 
or bismuth in bulk quantities (e.g., a 
pallet of drums, a B–25 box). By ‘‘pure 
forms,’’ it is meant that mixtures of the 
above elements, such as magnesium 
oxide, magnesium carbonate, 
magnesium fluoride, bismuth oxide, 
etc., do not contain other elements. 
These chemicals would be added to the 
waste stream during processing, such as 
at fuel facilities or treatment such as at 
mixed waste treatment facilities. The 
presence of the above materials will be 
determined by the generator, based on 
process knowledge or testing. 

3. Except as allowed by Tables A and 
B in Condition 1, waste accepted must 
not contain total quantities of beryllium, 
hydrogenous material enriched in 
deuterium, or graphite above one tenth 
of one percent of the total weight of the 
waste. The presence of the above 
materials will be determined by the 
generator, based on process knowledge, 
physical observations, or testing. 

4. Waste packages must not contain 
highly water soluble forms of uranium 
greater than 350 grams of uranium-235 
or 200 grams of uranium-233. The sum 
of the fractions rule will apply for 
mixtures of U-233 and U-235. Highly 
soluble forms of uranium include, but 
are not limited to: uranium sulfate, 
uranyl acetate, uranyl chloride, uranyl 
formate, uranyl fluoride, uranyl nitrate, 
uranyl potassium carbonate, and uranyl 
sulfate. The presence of the above 
materials will be determined by the 
generator, based on process knowledge 
or testing. 

5. Waste processing of waste 
containing SNM will be limited to 
stabilization (mixing waste with 
reagents), micro-encapsulation and 
macro-encapsulation using low-density 
and high-density polyethylene, macro-
encapsulation with cement grout, spray-
washing, organic destruction (CerOx 
process and Solvent Electron 
Technology process), and thermal 
desorption. 

Envirocare shall confirm that the 
SNM concentration in the rinse water 
does not exceed the limits in Condition 
1 following spray-washing, prior to 
further treatment. If the rinse water is 
evaporated, the evaporated product 
shall comply with the requirements in 

Condition 1. Envirocare shall perform 
sampling and analysis of the liquid 
effluent collection system at a frequency 
of one sample per 300 gallons or when 
the system reaches capacity, whichever 
is less.

Envirocare shall track the SNM mass 
of waste treated using the CerOx 
process. When the total concentration of 
SNM is 85 percent of the sum of the 
fraction rule in Condition 1, Envirocare 
shall confirm the SNM concentration in 
the phase reactor tank and replace the 
solutions. The 10 percent enriched limit 
shall be used for uranium-235. The 
contents of the phase reactor tank 
should be solidified prior to disposal. 

When waste is processed using the 
thermal desorption process and the 
Solvent Electron Technology process, 
Envirocare shall confirm the SNM 
concentration following processing and 
prior to returning the waste to 
temporary storage. 

6. Envirocare shall require generators 
to provide the following information for 
each waste stream: 

Pre-Shipment 
Waste Description. The description 

must detail how the waste was 
generated, list the physical forms in the 
waste, and identify uranium chemical 
composition. 

Waste Characterization Summary. 
The data must include a general 
description of how the waste was 
characterized (including the volumetric 
extent of the waste, and the number, 
location, type, and results of any 
analytical testing), the range of SNM 
concentrations, and the analytical 
results with error values used to 
develop the concentration ranges. 

Uniformity Description. A description 
of the process by which the waste was 
generated showing that the spatial 
distribution of SNM must be uniform, or 
other information supporting spatial 
distribution. 

Manifest Concentration. The 
generator must describe the methods to 
be used to determine the concentrations 
on the manifests. These methods could 
include direct measurement and the use 
of scaling factors. The generator must 
describe the uncertainty associated with 
sampling and testing used to obtain the 
manifest concentrations. 

Envirocare shall review the above 
information and, if adequate, approve in 
writing this pre-shipment waste 
characterization and assurance plan 
before permitting the shipment of a 
waste stream. This will include 
statements that Envirocare has a written 
copy of all the information required 
above, that the characterization 
information is adequate and consistent 

with the waste description, and that the 
information is sufficient to demonstrate 
compliance with Conditions 1 through 
4. Where generator process knowledge 
is used to demonstrate compliance with 
Conditions 1, 2, 3, or 4, Envirocare shall 
review this information and determine 
when testing is required to provide 
additional information in assuring 
compliance with the Conditions. 
Envirocare shall retain this information 
as required by the State of Utah to 
permit independent review. 

At Receipt 
Envirocare shall require generators of 

SNM waste to provide a written 
certification with each waste manifest 
that states that the SNM concentrations 
reported on the manifest do not exceed 
the limits in Condition 1, that the 
measurement uncertainty does not 
exceed the uncertainty value in 
Condition 1, and that the waste meets 
Conditions 2 through 4. 

7. Sampling and radiological testing 
of waste containing SNM must be 
performed in accordance with the 
following: One sample for each of the 
first ten shipments of a waste stream; or 
one sample for each of the first 100 
cubic yards of waste up to 1,000 cubic 
yards of a waste stream, and one sample 
for each additional 500 cubic yards of 
waste following the first ten shipments 
or following the first 1,000 cubic yards 
of a waste stream. Sampling and 
radiological testing of debris waste 
containing SNM (that is exempted from 
sampling by the State of Utah) can be 
eliminated if the SNM concentration is 
lower than one tenth of the limits in 
Condition 1. Envirocare shall verify the 
percent enrichment by appropriate 
analytical methods. The percent 
enrichment determination shall be made 
by taking into account the most 
conservative values based on the 
measurement uncertainties for the 
analytical methods chosen. 

8. Envirocare shall notify the NRC, 
Region IV office within 24 hours if any 
of the above conditions are not met, 
including if a batch during a treatment 
process exceeds the SNM 
concentrations of Condition 1. A written 
notification of the event must be 
provided within 7 days. 

9. Envirocare shall obtain NRC 
approval prior to changing any activities 
associated with the above conditions.

IV 
Based on the staff’s evaluation, the 

Commission has determined, pursuant 
to 10 CFR 70.17(a), that the exemption 
of above activities at the Envirocare 
disposal facility is authorized by law, 
and will not endanger life or property or 
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the common defense and security and is 
otherwise in the public interest. 
Accordingly, by this Order, the 
Commission grants an exemption 
subject to the stated conditions. The 
exemption will become effective after 
the State of Utah has incorporated the 
above conditions into Envirocare’s 
radioactive materials license. In 
addition, at that time, the Order 
transmitted in December 2003 will no 
longer be effective. 

Pursuant to the requirements in 10 
CFR part 51, the Commission has 
prepared an Environmental Assessment 
(EA) for the proposed action and has 
determined that the granting of this 
exemption will have no significant 
impacts on the quality of the human 
environment. This finding was noticed 
in the Federal Register on July 18, 2005 
(70 FR 41241). 

V 

Documents related to this action, 
including the application for 
amendment and supporting 
documentation, will be available 
electronically at the NRC’s Electronic 
Reading Room at http://www.NRC.gov/
reading-rm/adams.html. From this site, 
you can access the NRC’s Agencywide 
Document Access and Management 
System (ADAMS), which provides text 
and image files of NRC’s public 
documents. The ADAMS accession 
numbers for the documents related to 
this notice are: Envirocare’s June 8, 
2003, request (ML031950334), the NRC 
staff’s July 2005 Environmental 
Assessment (ML041200390), and the 
NRC staff’s June 2005 SER 
(ML041190003). 

If you do not have access to ADAMS 
or if there are problems in accessing the 
documents located in ADAMS, contact 
the NRC’s Public Document Room (PDR) 
Reference staff at 1–800–397–4209, 301–
415–4737, or by e-mail to pdr@nrc.gov. 

These documents may also be viewed 
electronically on the public computers 
located at the NRC’s PDR, O 1 F21, One 
White Flint North, 11555 Rockville 
Pike, Rockville, MD 20852. The PDR 
reproduction contractor will copy 
documents for a fee.

Dated in Rockville, Maryland this 22nd 
day of July, 2005.

For the Nuclear Regulatory Commission. 

Margaret V. Federline, 
Acting Director, Office of Nuclear Material 
Safety and Safeguards.
[FR Doc. 05–15123 Filed 7–29–05; 8:45 am] 

BILLING CODE 7590–01–P

NUCLEAR REGULATORY 
COMMISSION 

Proposed Generic Communication 
Inaccessible or Underground Cable 
Failures That Disable Accident 
Mitigation Systems

AGENCY: Nuclear Regulatory 
Commission.
ACTION: Notice of opportunity for public 
comment. 

SUMMARY: The U.S. Nuclear Regulatory 
Commission (NRC) is proposing to issue 
a generic letter (GL) to: 

Alert the licensees on the potential 
susceptibility of certain cables to affect 
the operability of multiple accident-
mitigation systems; 

Request that addressees provide 
information regarding the monitoring of 
the inaccessible or underground 
electrical cables in light of the 
information provided in this letter. 
Adequate monitoring will ensure that 
cables will not fail abruptly and cause 
plant transients or disable accident 
mitigation systems when they are 
needed; 

Require addressees, to submit a 
written response to this generic letter 
pursuant to 10 CFR 50.54(f). 

This Federal Register notice is 
available through the NRC’s 
Agencywide Documents Access and 
Management System (ADAMS) under 
accession number ML050880448.
DATES: Comment period expires 
September 30, 2005. Comments 
submitted after this date will be 
considered if it is practical to do so, but 
assurance of consideration cannot be 
given except for comments received on 
or before this date.
ADDRESSES: Submit written comments 
to the Chief, Rules and Directives 
Branch, Division of Administrative 
Services, Office of Administration, U.S. 
Nuclear Regulatory Commission, Mail 
Stop T6–D59, Washington, DC 20555–
0001, and cite the publication date and 
page number of this Federal Register 
notice. Written comments may also be 
delivered to NRC Headquarters, 11545 
Rockville Pike (Room T–6D59), 
Rockville, Maryland, between 7:30 a.m. 
and 4:15 p.m. on Federal workdays.
FOR FURTHER INFORMATION, CONTACT: 
Thomas Koshy at 301–415–1176 or by e-
mail txk@nrc.gov.
SUPPLEMENTARY INFORMATION: NRC 
Generic Letter 2005–XX, Inaccessible or 
Underground Cable Failures that 
Disable Accident Mitigation Systems. 

Addressees 
All holders of operating licenses for 

nuclear power reactors, except those 

who have permanently ceased 
operations and have certified that fuel 
has been permanently removed from the 
reactor vessel. 

Purpose 

The U.S. Nuclear Regulatory 
Commission (NRC) is issuing this 
generic letter to: 

(1) Alert the licensees on the potential 
susceptibility of certain cables to affect 
the operability of multiple accident-
mitigation systems. 

(2) Request that addressees provide 
information regarding the monitoring of 
the inaccessible or underground 
electrical cables in light of the 
information provided in this letter. 
Adequate monitoring will ensure that 
cables will not fail abruptly and cause 
plant transients or disable accident 
mitigation systems when they are 
needed. 

Pursuant to 10 CFR 50.54(f), 
addressees are required to submit a 
written response to this generic letter.

Background 

Cable failures have a variety of causes: 
Manufacturing defects, damage caused 
by shipping and installation, and 
exposure to electrical transients or 
abnormal environmental conditions 
during operation. Most of these defects 
worsen gradually over time as 
insulation degradation leads to cable 
failure. 

Electrical cables in nuclear power 
plants are usually located in dry 
environments. However, some cables 
are exposed to moisture from 
condensation and wetting in 
inaccessible locations such as buried 
conduits, cable trenches, cable troughs, 
duct banks, underground vaults and 
direct buried installations. Cables in 
these environments can fail due to 
various failure mechanisms such as 
water treeing (physical degradation), 
electrical treeing or other mechanisms 
of insulation degradation over varying 
voltage levels that decrease the 
dielectric strength of the conductor 
insulation. 

Information Notice (IN) 2002–12 
described medium-voltage cable failures 
at Oyster Creek and Davis-Besse and 
several other plants which experienced 
long-term flooding problems in 
manholes and duct banks in which 
safety related cables were submerged. In 
response to the concern identified in IN 
2002–12, several plants began manhole 
restoration projects to replace faulty 
dewatering equipment and cable 
supports and made other modifications. 
Several other plants have reported water 
removal problems but have not yet 
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SECTION 1 
 

INTRODUCTION 
 

 
1.1 PURPOSE 
 
EnergySolutions has developed this Bulk Waste Disposal and Treatment Facilities – Waste Acceptance 
Criteria (BWF WAC) document to assist waste generators and their contractors by providing information 
about the capabilities and requirements of EnergySolutions‟ Clive, UT disposal and treatment facilities.  
EnergySolutions is authorized to receive: 
 

 Class A Low-Level Radioactive Waste (LLRW) 
 NORM/NARM 
 Class A Mixed LLRW (i.e., radioactive and hazardous) 
 11e.(2) Byproduct Material 
 PCB Radioactive, and  
 Other various forms and types of radioactive wastes 

 
The BWF WAC provides information on EnergySolutions‟ waste acceptance processes including:   
 

 Waste characterization and profiling,  
 Pre-shipment sampling and analysis,  
 Waste packaging, transportation and delivery,  
 Waste receipt, verification sampling and acceptance, and  
 Waste treatment and disposal 

 
1.2 SCOPE 

 
These waste acceptance criteria collectively pertain to the Bulk Waste and Treatment Facilities which are 
described in detail below.  The BWF WAC does not apply to EnergySolutions‟ Containerized Waste 
Facility (CWF).  Please refer to the CWF WAC which can be downloaded from EnergySolutions‟ website 
at www.energysolutions.com.    
 
Numerous state and federal agencies regulate the management, transportation, treatment and disposal of 
radioactive and hazardous materials.  This document provides guidance on EnergySolutions‟ waste 
acceptance process and should be used in conjunction with current copies of EnergySolutions‟ licenses, 
permits and applicable state and federal regulations.  These licenses, permits, and regulations take 
precedence over any information contained in this document.  Generators may request variances from the 
BWF WAC on a case-by-case basis.  EnergySolutions will evaluate such requests and provide written 
notification to the generator if the variance is approved.  In some cases, a variance may require state or 
federal regulatory approval. 
 
Links to EnergySolutions‟ governing licenses and permits may be found at the Customer Portal tab on the 
EnergySolutions‟ website at www.energysolutions.com.  In addition, Appendix A of this document contains 
a list of contact information for both EnergySolutions and the State of Utah.  For additional information, 
representatives of EnergySolutions‟ Technical staff are available to answer any questions and can be 
contacted at (801) 649-2000. 
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1.3  RESPONSIBILITIES 
 
The generator is responsible to characterize, classify, schedule, manifest, package and transport waste 
shipments to EnergySolutions‟ disposal facility in accordance with the BWF WAC, licenses, permits, and 
applicable state and federal regulations.  The generator is also responsible for identifying any hazards 
(chemical, industrial, radiological) that may compromise worker safety and health.  For waste 
classification, generators must have in place a quality control program to ensure compliance with the 
waste classification requirements.  The generator or authorized representative must complete and submit a 
Radioactive Waste Profile Record to EnergySolutions for review and approval prior to shipment.  
Additional forms and certifications may also be required such as the Special Nuclear Material Exemption 
Certification, the PCB Waste Certification, and the Land Disposal Restriction Notification and/or 
Certification.  Section 4 details the waste profiling process.  The generator or authorized representative 
should be available to resolve issues that arise associated with waste shipments. 

EnergySolutions is responsible to safely and compliantly receive, treat (if applicable), and dispose of 
waste shipments in accordance with all applicable permits, licenses, and regulations.   EnergySolutions 
will provide disposal and/or treatment certificates upon request from the generator.  In addition, 
EnergySolutions will contact the generator to resolve non-conforming waste shipments or discrepancies 
with the contractual terms and conditions associated with the receipt and management of waste 
shipments.
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SECTION 2 
 

SITE AND FACILITY DESCRIPTION 
 

 
2.1 SELECTION OF THE CLIVE DISPOSAL SITE LOCATION 
 
The initial selection of the EnergySolutions disposal site location dates back to the late 1970s when the 
Department of Energy (DOE) and the State of Utah began the cleanup of an abandoned uranium mill site.  
The Vitro mill site, located in central Salt Lake City, was one of the first sites cleaned up under the DOE 
Uranium Mill Tailings Remediation Action (UMTRA) Program. 

 
The DOE investigated 29 sites to identify the safest permanent disposal site for these materials.  After eight 
years of characterization and evaluation of several sites, the DOE selected the Clive site located in Utah‟s 
West Desert approximately 75 miles west of Salt Lake City.  The site‟s remote location, low precipitation, 
naturally poor groundwater, and low-permeability clay soils were some of the attractive qualities of the area.  
From 1984 to 1988, the Vitro tailings were relocated to Clive and placed in an above-ground disposal cell. 

 
Since acquiring land adjacent to the Vitro disposal embankment and obtaining a disposal license, the vision 
of EnergySolutions‟ Clive facility has been to provide a private disposal option for material from cleanups 
and generators of radioactive waste in separate disposal embankments similar to those used for DOE‟s Vitro 
project.  The Clive site has received waste from cleanups carried out across the country including projects by 
the Environmental Protection Agency (EPA), Department of Energy (DOE), Department of Defense (DOD), 
utilities and other commercial entities.  The initial disposal license was for Naturally Occurring Radioactive 
Material (NORM).  Since 1988, EnergySolutions‟ Radioactive Material License (RML) has been amended 
several times, expanding the types of radioactive materials to include Class A low-level radioactive waste 
(LLRW), in addition to NORM. 
 
2.2 LICENSES, PERMITS, AND AUTHORIZATIONS 
 
EnergySolutions is permitted, licensed, and authorized to receive, treat, and dispose Class A LLRW, 
NORM/NARM, Class A Mixed LLRW, 11e.(2) Byproduct Material, Special Nuclear Material based on 
concentration limits, Polychlorinated Biphenyl (PCB) Radioactive Waste, and PCB Mixed Waste in 
accordance with the following documents: 

 
 Radioactive Material License (RML) Number UT 2300249, as amended 

 Class A LLRW as defined in Utah Administrative Code R313-15-1009 
 Class A Mixed LLRW (radioactive and hazardous) 
 NORM/NARM 
 Special Nuclear Material (concentration-based limits) 

 
 11e.(2) Byproduct Material License Number UT 2300478, as amended 

 11e.(2) Byproduct Material as defined by the Atomic Energy Act, as amended   
 
 State-Issued Part B Permit Number UTD982598898, as amended 

 Storage, treatment, and disposal of Mixed Waste 
 Authorizes disposal of specific types of PCB regulated waste in the LLRW and Mixed Waste 

disposal facility, depending upon the type and concentration of PCBs present in the waste 
[note that this authority has been transferred from the Groundwater Discharge Permit to the 
RCRA Part B Permit] 
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 Special Nuclear Material (SNM) Exemption Order issued by the NRC, as amended  
 Authorizes receipt, storage, treatment, and disposal of waste containing SNM based on 

concentration limits rather than mass limits 
 
 TSCA Coordinated Approval and TSCA Shredding Approval issued by the EPA Region 8, as 

amended 
 Authorizes the receipt, management, and disposal of PCB Radioactive and PCB Mixed Waste 

(40 CFR Part 761) 
 
Section 3 details the various waste types and waste forms that are acceptable at EnergySolutions.  Waste 
streams that are subject to multiple regulations must meet the requirements for each applicable regulation. 
 
2.3 SITE LOCATION AND ACCESS 
 
EnergySolutions‟ operations are conducted on and adjacent to Section 32, Township 1 South, Range 11 West, 
SLM, Tooele County, Utah.  The facility is about 75 miles west of Salt Lake City and about three miles 
south of Interstate 80, Exit 49.  The site is conveniently accessed by both highway and rail transportation.  
The disposal site mailing address is: 
 

EnergySolutions LLC 
Clive Disposal Site 
Interstate 80, Exit 49 
Clive, UT  84029 (84083 if using Fed Ex) 
Phone:  (435) 884-0155 

 
EnergySolutions receives waste shipped via bulk truck, containerized truck, enclosed truck, bulk railcars, 
rail boxcars, and rail intermodals.  The transportation access allows EnergySolutions to operate 
throughout the entire year.  The disposal site is accessed by the Union Pacific Railroad at 
EnergySolutions‟ private siding.  EnergySolutions uses more than ten miles of track and three 
locomotives for railcar management.  The covered railcar thaw shed, rotary dumper, and railcar 
decontamination facilities allow for the efficient unloading, decontamination and return of rail shipments. 
 

2.4 DISPOSAL AND TREATMENT FACILITIES 

The design and operation of the EnergySolutions disposal site provides a long-term disposal solution with a 
minimal need for active maintenance after closure.  EnergySolutions uses an above-ground engineered 
disposal cell.  The design of these cells is patterned after DOE and EPA specifications for the VITRO 
disposal embankment.  Each licensed disposal embankment meets or exceeds the applicable regulatory 
requirements. 
 
Figure 2-1 shows the locations of EnergySolutions‟ waste treatment, disposal, and operations areas at the 
Clive facility.  Clive waste operations are managed as three facilities:   
 

 “Bulk Waste Facility” (BWF) – including Mixed Waste, LARW, 11e.(2) and Class A LLRW 
 “Containerized Waste Facility” (CWF) – located within the Class A LLRW area 
 “Treatment Facility” (TF) – located in the southeast corner of the Mixed Waste area 
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Figure 2-1.   EnergySolutions’ Disposal and Treatment Facilities 
 
Bulk Waste Facility 
 
Waste shipped for direct disposal that is compliant with the ALARA Criteria described below is managed 
at EnergySolutions‟ Bulk Waste Facility (BWF).  Such waste is either removed from the container or 
filled with a grout-like mixture to minimize void spaces.   Waste that is removed from the shipping 
container is typically compacted into soil lifts.  For disposal in a bulk soil lift, debris must be less than 10 
inches in at least one dimension and no longer than 12 feet in any dimension.  Debris items that exceed 
this size limit are disposed of using grout in a different disposal area within the BWF.  Waste is directly 
disposed at the Class A LLRW, Mixed Waste, or 11e.(2) disposal embankments.  Bulk containers (e.g., 
intermodals, gondolas, etc.) and non-bulk containers (e.g., drums, boxes, etc.) are acceptable for receipt at 
the BWF.    
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The Bulk Waste Facility (BWF) includes the following disposal embankments and structures: 

 Class A LLRW and NORM disposal embankment 

 11e.(2) Byproduct Material disposal embankment 

 Mixed Waste disposal embankment for LDR compliant solid waste 

 Intermodal unloading facility for unloading and staging bulk waste shipments for disposal 

 Railcar Rotary Dump facility for unloading and staging bulk waste shipments for disposal 

 Rail Wash Facility for decontamination, surveying, and releasing of railcars 

 Container Wash Facility for decontamination, surveying and releasing of bulk containers 

 
Containerized Waste Facility 
 
Waste shipped for direct disposal exceeding EnergySolutions‟ ALARA Criteria is managed at the 
Containerized Waste Facility (CWF).  Waste must be packaged in disposal containers (e.g., drums, boxes, 
liners, etc.) instead of bulk containers (e.g., intermodals, gondolas, etc.) for shipments to the CWF since 
EnergySolutions will not remove such waste from its container due to the elevated dose rates.  Please 
refer to EnergySolutions‟ CWF WAC for information on shipping waste to the CWF. 
 
Shipments to the CWF typically are shipped in a shielded transportation package such as a cask as 
illustrated in Figure 2-2.   
 

 

 
 
                           Figure 2-2.   Cask Shipment to the CWF  
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Treatment Facility 
 
Waste shipped to EnergySolutions for treatment or liquid solidification prior to disposal is managed at 
EnergySolutions‟ Treatment Facility.  The Treatment Facility is shown in Figure 2-1 as “TF”.  The 
Treatment Facility is designed for radioactive waste that requires treatment for RCRA constituents and for 
liquid radioactive wastes requiring solidification prior to disposal.  EnergySolutions‟ Mixed Waste 
treatment and solidification capabilities include: 
 

 Chemical Stabilization – Including oxidation, reduction, neutralization and deactivation.  
 

 Amalgamation – For the treatment of elemental mercury. 
 

 Macroencapsulation – For the treatment of radioactive lead solids, RCRA metal-containing 
batteries and hazardous debris. 

 
 Microencapsulation – To reduce the leachability of hazardous constituents in mixed wastes that 

are generally dry, fine-grained materials such as ash, powders or salts. 
 

 Liquid Solidification – For the solidification of radioactively contaminated liquids such as 
aqueous solutions, oils, antifreeze, etc. to facilitate land disposal.  Mixed waste liquids can also be 
treated and solidified at the Treatment Facility. 

 
 Vacuum Thermal Desorption of Organic Constituents - For the thermal segregation of organic 

constituents from wastes including wastes with PCBs.  Waste containing PCB liquids is also 
acceptable for VTD treatment.  Liquids will require solidification prior to processing through the 
system.  The organic liquid condensate generated in the VTD process must be treated prior to 
final disposal.  The non-liquid waste residue will be further treated for metal contaminates (if 
required) and disposed at the Mixed Waste embankment. 

 
 Debris Spray Washing – To remove contaminants from applicable hazardous debris.  
 

Each of these treatment technologies are discussed in further detail in Section 3.1.3. 
 
The Treatment Facility includes open and covered waste storage areas for storing, sampling, and staging 
Mixed Waste shipments, including the following buildings and areas: 
 

 Mixed Waste Operations Building 

 Mixed Waste Treatment Building 

 Liquids Storage Building 

 Mixed Waste storage, staging and sampling areas 

 
2.5 ALARA CRITERIA FOR THE BULK WASTE AND TREATMENT FACILITIES 
 
EnergySolutions has implemented an “As Low As Reasonably Achievable” (ALARA) Criteria to 
minimize worker exposures.  The ALARA Criteria is not a license condition but is used as the primary 
distinction between waste that is acceptable for direct disposal at the BWF and CWF.  Wastes with higher 
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dose rates exceeding the ALARA Criteria are disposed at the CWF where waste packages are directly 
disposed without sampling and actual waste handling.  Conversely, wastes with dose rates less than the 
ALARA Criteria may be disposed at the BWF since the waste is sampled and, in most cases, removed 
from the shipping container.   
 
As shown in the table below, these ALARA Criteria define allowable external contact dose rates and 
loose surface contamination limits for waste managed at the BWF. 
 
 

External Contact Dose Rate 
Removable Surface Contamination 

On Exterior Surfaces of Debris 
 
< 200 mR/hr on manifested container 
 
< 500 mR/hr on external, accessible 

surfaces of waste in container 
 
< 80 mR/hr on contact of unshielded bulk 

containers with resin 

 
< 500 dpm α/100 cm2 
 
< 50,000 dpm β,/100 cm2 

 

 
 
External Contact Dose Rate Limits 
 
The external contact dose rate limit of 200 mR/hr applies to the manifested container (e.g., drums/boxes 
on a flatbed truck or enclosed van, bulk containers such as intermodals, sealands, cargo containers, etc.).  
For example, if drums or boxes are shipped in a bulk container, such as an intermodal, and the intermodal 
is manifested as the strong, tight container, then the external contact dose rate of 200 mR/hr applies to the 
intermodal and not to the drums or boxes inside the intermodal.  The drums and boxes in this case would 
be considered waste and must not contain any item with dose rates exceeding 500 mR/hr on the external, 
accessible surfaces of the item. 
 
The dose rate for debris items such as pipes should only be measured on the exterior surfaces and on the 
plane surface of the opening of the pipe to demonstrate compliance with the ALARA Criteria.  For 
example, the internal pipe surfaces may exceed the 500 mR/hr dose limit only if the surface plane to the 
opening of the pipe is less than 500 mR/hr.  Shield plates used to cover the opening of the pipe should not 
be used solely to lower the dose rates below the criteria since EnergySolutions is required to remove or 
penetrate into the debris items to fill internal voids with grout material. 
 
Another example is DAW placed into 55 gallon drums and compacted into pucks.  The dose rate criteria 
apply to the external surfaces of the puck itself and not to the DAW inside the puck. 
 
Resin External Contact Dose Rate Limits 
 
Resins shipped in bulk containers must comply with the ALARA Criteria.  This is due to the required 
resin blending process that necessitates worker proximity to the waste.  Resins shipped in disposal 
containers such as drums, boxes, liners, etc. may be acceptable at the BWF for grouting if the container is 
compliant with the ALARA Criteria for non-bulk packages.  Resins shipped to the BWF must be shipped 
under a Waste Profile specific for resins unless specifically approved in writing by EnergySolutions.  
Resins with dose rates that exceed these limits must be disposed at the CWF.   
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Removable Surface Contamination Limits 
 
The same ALARA principles apply to the removable surface contamination limits.  The main concern is 
controlling loose contamination on the exterior surfaces of debris items removed from the container.  
Fixatives may be applied to the debris items to reduce the removable contamination levels below the 
specified limits. 
 
Requests for Exceptions 
 
Requested exceptions to the ALARA Criteria are evaluated on a case-by-case basis.  For example, Mixed 
Waste exceeding the ALARA Criteria will be evaluated since the CWF cannot accept Mixed Waste for 
disposal.  Generators must provide radiation and contamination surveys of the container and/or waste 
item when requesting approval to exceed the ALARA Criteria.  Dose rate measurements at one foot from 
the waste should be provided on the radiation survey.  The transportation mode and manifested package 
information should also be included with the request.  The generator must receive written approval for 
exemptions to the ALARA Criteria prior to shipment of the waste.  
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SECTION 3 
 

WASTE CRITERIA 
 
 
3.1 ACCEPTABLE RADIOACTIVE WASTES 
 
The type, form, and quantity of LLRW, NORM, 11e.(2) byproduct material, and mixed waste that 
EnergySolutions can receive for treatment and disposal is governed by the various licenses and permits under 
which EnergySolutions operates.  EnergySolutions has been issued an Agreement State Radioactive Material 
License (License #UT 2300249, as amended) by the Utah Division of Radiation Control (DRC).  This license 
authorizes EnergySolutions to receive Class A LLRW, NORM, and NARM waste.  EnergySolutions has 
been issued a separate license (License number UT 2300478, as amended) to receive and dispose of uranium 
and thorium mill tailings byproduct material as defined by section 11e.(2) of the Atomic Energy Act of 1954, 
as amended. 
 
The Utah Division of Solid and Hazardous Waste (DSHW) issued EnergySolutions a State-Issued Part B 
Permit (EPA ID Number UTD982598898, as amended) to treat and dispose of hazardous waste which is also 
contaminated with LLRW, NORM, or NARM wastes (mixed waste).  Early in 1999, EnergySolutions 
received a Permit modification which authorized the receipt and disposal of PCB Radioactive and PCB 
Mixed wastes.  In 2002, EnergySolutions received a TSCA Coordinated Approval from the EPA to expand 
PCB receipt and disposal options.  The TSCA Coordinated Approval has been subsequently expanded to 
include additional types of PCB radioactive and PCB mixed wastes. 
 
3.1.1 Class A Low-Level Radioactive Waste 
 
EnergySolutions Clive facility is authorized to receive Class A Low-Level and Mixed Low-Level 
Radioactive Waste.  These wastes must be classified in accordance with the requirements of the Utah 
Administrative Code (UAC) R313-15-1009, Classification and Characteristics of Low-Level Radioactive 
Waste.  Utah rule R313-15-1009 is similar to the NRC Waste Classification requirements in 10 CFR 61.55 
with the addition of Radium-226.  Generators must have in place a quality control program to ensure 
compliance with the waste classification requirements and prepare and retain with manifest documentation a 
record documenting the generator‟s waste classification analysis.  Shippers and generators should also review 
NRC IE Bulletin No. 79-19 to ensure compliance with applicable training requirements in managing LLRW. 
 
The information provided below is a summary of the waste classification regulations and how generators 
must classify their LLRW prior to shipment to the Clive facility.  Further guidance is provided in NRC‟s 
“Branch Technical Position on Concentration Averaging and Encapsulation”, as amended (BTP).  All 
generators shipping LLRW to the Clive facility must comply with the NRC‟s BTP as specified in Condition 
16 of the Radioactive Material License.  Utilization of the BTP for purposes of waste classification 
concentration averaging requires written approval from EnergySolutions Technical staff.  Please 
contact EnergySolutions to assist and support the evaluation of these determinations.   
 
Determination of waste class involves two considerations.  First, consideration must be given to specific 
long-lived radionuclides listed in Table I of UAC R313-15-1009.  Second, consideration must be given to 
specific short-lived radionuclides listed in Table II of UAC R313-15-1009 
.  The waste is Class A if the radionuclides listed in either Table I or Table II are not present in the waste.  
Both tables are provided below. 
 

Appendix 5.1, Page 5.1-36



 

11  

The concentration limits for determining waste class are given in curies per cubic meter with the 
exception of the following Table I radionuclides which are given in nanocuries per gram:  alpha-emitting 
transuranic radionuclides with a half-life greater than five years, Pu-241, Cm-242, and Ra-226.  The 
following bullets outline the steps for determining waste class per R313-15-1009.  
  

Classification Tables from UAC R313-15-1009 

Table I 

 Radionuclide  Ci/m3 nCi/g 
C-14 8  

C-14 (act) 80  
Ni-59 (act) 220  
Nb-94 (act) 0.2  

Tc-99 3  
I-129 0.08  

Alpha-emitting 
transuranics 

> 5 year half-life  100 
Pu-241  3,500 
Cm-242  20,000 
Ra-226  100 

 

 When the waste does not contain any radionuclides listed in either Table I or II, it is Class A. 
 When the concentration does not exceed 0.1 times the value in Table I, the waste is Class A. 
 When the concentration exceeds 0.1 times the value in Table I, but does not exceed the value in Table I, 

the waste is Class C.  EnergySolutions is not authorized to receive Class B and Class C waste. 
 For wastes containing mixtures of radionuclides listed in Table I, the total concentration shall be 

determined by the sum of fractions rule as illustrated in the example below. 
 When the waste does not contain any of the radionuclides listed in Table I, classification shall be 

determined based on the concentrations shown in Table II. 

Table II 
 

 
Radionuclide 

Column 1 
Ci/m3 

Column 2 
Ci/m3 

Column 3 
Ci/m3 

Total of all radionuclides < 
5 year half-life 

 
700 * * 

H-3 40 * * 
Co-60 700 * * 
Ni-63 3.5 70 700 

Ni-63 (act) 35 700 7,000 
Sr-90 0.04 150 7,000 

Cs-137 1 44 4,600 
* There are no limits established for these radionuclides in Class B or C wastes.  Practical considerations such as the 
effects of external radiation and internal heat generation on transportation, handling, and disposal will limit the 
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concentrations for these wastes.  These wastes shall be Class B unless the concentrations of other radionuclides in 
Table II determine the waste to be Class C independent of these radionuclides. 

 When the concentration does not exceed the value in Column 1 of Table II, the waste is Class A. 
 When the concentration exceeds the value in Column 1 but does not exceed the value in Column 2 of 

Table II, the waste is Class B. 
 When the concentration exceeds the value in Column 2 but does not exceed the value in Column 3 of 

Table II, the waste is Class C. 
 For wastes containing mixtures of the radionuclides listed in Table II, the total concentration shall be 

determined by the sum of fractions rule. 

 
For waste material that contains more than one radionuclide, the waste must be classified by applying the 
sum of fractions rule described in UAC R313-15-1009(1)(g).  This rule states: 

 
“For determining classification for waste that contains a mixture of radionuclides, it is 
necessary to determine the sum of fractions by dividing each radionuclide‟s concentration 
by the appropriate limit and adding the resulting values.  The appropriate limits shall all 
be taken from the same column of the same table.  The sum of fractions for the column 
shall be less than 1.0 if the waste class is to be determined by that column.” 
 

The following examples demonstrate the application of the sum of fractions rule in determining waste 
class. 
 

EXAMPLE #1:  A generator has one 55 gallon container of soil contaminated with 
plutonium-238, radium-226, uranium-234, uranium-235, uranium-238, cesium-137, and 
strontium-90.  The density of the soil is 1.6 g/cm3 and is used to convert concentration 
units from pCi/g to Ci/m3.  The radionuclide concentration in the container is as follows: 

 

Radionuclide 

Container 
Concentration 

(pCi/g) 

Container 
Concentration 

(Ci/m3)* 

Table I 
Class A 

Concentration 
Limit 

(pCi/g) 

Table II 
Class A 

Concentration 
Limit 

(Ci/m3) 
Pu-238 3,000 4.8 E-03 10,000 - - 
Ra-226 6,000 9.6 E-03 10,000 - - 
U-238 5,000 8.0 E-03 - - - - 
U-235 1,100 1.8 E-03 - - - - 
U-234 5,000 8.0 E-03 - - - - 
Sr-90 5,000 8.0 E-03 - - 0.04 
Cs-137 8,000 1.3 E-02 - - 1 

 * The soil density (1.6 g/cm3) is used to convert from pCi/g to Ci/m3. 
 

The sum of fractions rule is applied to the container according to the radionuclides listed 
in Table I and II as follows: 
 

Table I:   010.9
040.1
030.6

040.1
030.3









 E
E
E

E
E
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Table II:  011.2
000.1
023.1

020.4
030.8









 E
E
E

E
E  

 
Based on the sum of fractions rule, the waste in this container is determined to be Class 
A waste (i.e., 90 percent of the Class A limit for Table I radionuclides).  This container 
is acceptable for disposal at EnergySolutions since it meets the sum of fractions rule.  
The uranium radionuclides are not included in the sum of fractions calculation since 
these radionuclides are not included in Table I or II of R313-15-1009. 
 
 
EXAMPLE #2:  A generator has one 55 gallon container of Dry Active Waste (DAW) 
contaminated with americium-241, technetium-99, europium-155, colbalt-58, and 
cesium-135.  The density of the DAW is 0.25 g/cm3 and is used to convert Table II units 
from pCi/g to Ci/m3.  The radionuclide concentration in the container is as follows: 

 

Radionuclide 

Container 
Concentration 

(pCi/g) 

Container 
Concentration 

(Ci/m3)* 

Table I 
Class A 

Concentration 
Limit 

(pCi/g) 

Table II 
Class A 

Concentration 
Limit 

(Ci/m3) 
Am-241 6,000 1.5 E-03 10,000 - - 
Tc-99 900,000 2.3 E-01 0.3 Ci/m3 - - 
Eu-155 150,000 3.8 E-02 - -  700 
Co-60 100,000 2.5 E-02 - -  700 
Cs-135 500,000 1.3 E-01 - - - - 

 * The DAW density (0.25 g/cm3) is used to convert from pCi/g to Ci/m3. 
 

The sum of fractions rule is applied to the container according to the radionuclides listed 
in Table I and II as follows: 
 

Table I:   004.1
010.3
013.2

040.1
030.6









 E
E
E

E
E

 

 

Table II:  050.9
020.7
025.2

020.7
028.3









 E
E
E

E
E

 

 
Based on the sum of fractions rule, the waste in the DAW container exceeds the Table I Class A 
concentration limit and would not be acceptable at EnergySolutions.  Note that Cs-135 is not 
included in the sum of fractions calculation since this radionuclide is excluded in Table I or II of 
R313-15-1009. Waste Classification Labels on Packages 
 
All waste packages containing LLRW, including Mixed LLRW, must be labeled either “Class A 
Unstable” or “Class AU” and appropriately marked in Block 16 of the Uniform Low-Level 
Radioactive Waste Manifest Form 541.  There are no State or Federal regulations that prescribe 
the size or color of the classification labels.  The Utah DRC, however, requires that each 
package be labeled with a minimum of 0.5-inch lettering in contrasting color (refer to the 
“Generator Site Access Permit Enforcement Policy - Utah Division of Radiation Control”, as 
amended).  This requirement also applies to bulk packaging (e.g., intermodals, gondolas, etc.). 
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LLRW Compact Export Approval 
 
EnergySolutions‟ Clive disposal site is not classified as a LLRW compact site under the Federal Low-Level 
Radioactive Waste Policy Act, as amended.  Condition 9A of the Radioactive Material License requires 
generators to demonstrate that the LLRW has been approved for export to EnergySolutions prior to the initial 
shipment of waste. Conditions to consider when exporting waste from a compact:  

 In cases where an initial export authorization comes with an expiration date, generators are 
responsible to ensure continuing export authorization prior to shipment.   

 In cases where specific authorization is required, generators are responsible for including a copy of 
the approval letter with the shipping documentation.   

 Processors and collectors must ensure approval  from the LLRW compact of origin, or for states 
unaffiliated, the state of origin. 

 Compact rules are subject to change, generators are responsible to comply with current compact 
requirements.  

  This license condition does not apply to DOE generators. Please contact EnergySolutions for assistance in 
complying with this license condition. 
 
3.1.2 NORM/NARM Waste 
 
EnergySolutions‟ Radioactive Material License allows receipt and disposal of Naturally Occurring or 
Accelerator-Produced Radioactive Material (NORM/NARM).  NORM/NARM does not include 
Byproduct, Source, or Special Nuclear Material and generally contains radionuclides in the uranium and 
thorium decay series.  Since NORM/NARM waste is not considered LLRW, the waste classification 
regulations do not apply.  In addition, LLRW Compact approval is required for NORM/NARM waste 
exported from the Rocky Mountain Compact. 
 
3.1.3 Class A Mixed Low-Level Radioactive Waste 
 
EnergySolutions’ Clive facility is authorized to receive Class A Mixed Low-Level Radioactive Waste (Mixed 
Waste) for (1) disposal, or (2) treatment and disposal.  Mixed Waste is defined by EnergySolutions‟ State-
Issued Part B Permit (# UTD982598898) as:  
 

Waste defined by the Low Level Radioactive Waste Policy Act, Public Law 96-573; this is 
radioactive waste not classified as high-level radioactive waste, transuranics waste, spent 
nuclear fuel, or byproduct material as defined by section 11e.(2) of the Atomic Energy Act, 
and contains hazardous waste that is either listed as a hazardous waste in Subpart D of 40 
CFR 261 and/or exhibits any of the hazardous waste characteristics identified in Subpart C 
of 40 CFR 261, or hazardous waste which also contains naturally occurring radioactive 
materials. 
 

In accordance with 40 CFR 268.7, and by requirement of the State-issued Part B Permit, a Land Disposal 
Restriction Notification and/or Certification must accompany each shipment of Mixed Waste.  This includes 
former hazardous wastes that have been treated to remove the Hazardous Waste Codes. 
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3.1.3.1 Acceptable Hazardous Waste Codes 
 

The specific EPA Hazardous Waste Codes that may be received by EnergySolutions are identified in its 
Statue-Issued Part B Permit.  A copy of this permit may be found at the Customer Portal tab on the 
EnergySolutions’  web site: www.energysolutions.com . The following Utah Hazardous Waste Codes are 
not acceptable at EnergySolutions:  F999 and P999. 
 
3.1.3.2 LDR Compliant Mixed Waste 
 
Mixed Waste must be analyzed to determine if treatment is required prior to disposal.  Mixed Waste that is 
determined to be compliant with the Land Disposal Restriction (LDR) treatment standards specified in 40 
CFR 268 may be directly disposed in EnergySolutions‟ Mixed Waste disposal embankment, or under certain 
circumstances, may be transferred to the LLRW embankment for disposal.   EnergySolutions is required to 
verify LDR compliance for all Mixed Waste streams prior to disposal.   
 
3.1.3.3 Mixed Waste Requiring Treatment 
 
EnergySolutions’ Clive facility may also receive Mixed Waste that requires treatment in order to comply with 
LDR treatment standards.  EnergySolutions is approved under the State-Issued Part B Permit to operate a 
mixed waste treatment facility.  Mixed Waste that is not LDR compliant may be treated by EnergySolutions 
using one of the following treatment technologies or methods: 

 
 Chemical Stabilization, Oxidation, Reduction, Neutralization, and Deactivation 
 Macroencapsulation of hazardous debris or radioactive lead solids 
 Debris Spray Washing 
 Microencapsulation 
 Thermal Treatment of Organics including PCBs 
 Mercury Treatment (Amalgamation) 

 
Chemical Stabilization 
 
Chemical stabilization involves the addition of approved chemical reagents in accordance with a waste-
specific treatment formula and is performed in mixers at EnergySolutions‟ Treatment Facility.  Formula 
additions of waste, reagents, and water involve the following chemical processes to chemically bind 
contaminants to reduce their ability to leach from the waste.   
 

 Stabilization (STABL) 
 Deactivation (DEACT) 
 Neutralization (NEUTR) 
 Oxidation (CHOXD) 
 Reduction (CHRED) 

 
Formula development may also be applied to Mixed Waste with very low levels of organic contaminants that 
require chemical destruction in order to meet total concentration based standards versus a leach standard as 
determined by the Toxicity Characteristic Leaching Procedure (TCLP) test.  Mixed Waste requiring chemical 
stabilization may be sized and homogenized using various equipment including shredders, vibrating screens, 
and mixers.  In order to evaluate chemical compatibility with the stabilization treatment process, generators 
shipping waste with Hazardous Waste Codes D001, D002, or D003 must provide a list of specific chemicals 
in each container with the shipping paperwork. 
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Macroencapsulation of Hazardous Debris and Radioactive Lead Solids 
 
Mixed Waste consisting of hazardous debris may be macroencapsulated in accordance with the “Alternative 
Treatment Standards for Hazardous Debris” as specified in 40 CFR 268.45.  Figure 3-1 illustrates 
macroencapsulation of hazardous debris performed in-cell using pozzolanic material.  Treatment of 
hazardous debris via macroencapsulation must meet the following criteria: 
 

“Macroencapsulation of hazardous debris requires application of surface coating materials such as 
polymeric organics (e.g., resins and plastics) or use of a jacket of inert inorganic materials to 
substantially reduce surface exposure to potential leaching media” (40 CFR 268.45). 

 
In order for hazardous debris to qualify for this alternative treatment, the waste must comply with the debris 
definition in 40 CFR 268.2(g). 
 

“Debris means solid material exceeding a 60 mm particle size that is intended for disposal and that 
is: A manufactured object; or plant or animal matter; or natural geologic material.  However, the 
following materials are not debris: Any material for which a specific treatment standard is provided 
in Subpart D, Part 268, namely lead acid batteries, cadmium batteries, and radioactive lead solids; 
Process residuals such as smelter slag and residues from the treatment of waste, wastewater, sludges, 
or air emission residues; and intact containers of hazardous waste that are not ruptured and that retain 
at least 75% of their original volume.  A mixture of debris that has not been treated to the standards 
provided by § 268.45 and other material is subject to regulation as debris if the mixture is comprised 
primarily of debris, by volume, based on visual inspection” (emphasis added). 

 

  

 
 

Figure 3-1.   In-Cell Macroencapsulation of  RCRA Hazardous Debris 
 
Therefore, packaged waste subject to macroencapsulation (MACRO) may contain other material that does 
not meet the debris definition (e.g., paint chips, scale, etc.) to the extent that the mixture is “comprised 
primarily of debris”.  Consistent with the ALARA principle, this definition provides generators with 
flexibility in managing waste streams requiring treatment without having to sort and segregate non-debris 
items prior to treatment.  However, as noted in 40 CFR 268.2(h), “deliberate mixing of other hazardous 
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material with debris to change its treatment classification (i.e., from waste to hazardous debris) is not allowed 
under the dilution prohibition in § 268.3.” 
 
Radioactive Lead Solids (RLS) are another type of hazardous waste that requires treatment via 
macroencapsulation.  Radioactive Lead Solids include, but are not limited to, all forms of lead shielding and 
other elemental forms of lead.  There are no size criteria for RLS unlike the 60 mm particle size requirement 
for hazardous debris.  As such, smaller forms of RLS such as lead shot or fines require macroencapsulation 
prior to disposal. 
 
EnergySolutions‟ MACRO treatment capability accommodates any size or weight of hazardous debris, thus 
enabling the generator to reduce the amount of time and cost associated with preparing waste packages for 
shipment.  Generators with large debris over 20,000 pounds requiring macroencapsulation will provide the 
following information to EnergySolutions for review during the waste acceptance process:  drawings, 
photographs, dimensions, weight, description of access ports to internal voids, radiological dose rate and 
contamination levels, and loading plans. 
 
Debris Spray Washing 
 
Debris Spray Washing is another alternative treatment option utilized by EnergySolutions to treat hazardous 
debris.  High pressure water is sprayed at the debris surface to remove hazardous constituents to a “clean 
debris surface”.  This treatment technology is best if used on non-porous debris such as metal.  „„Clean debris 
surface‟‟ criteria are specified in 40 CFR 268.45: 
 

“Clean debris surface means the surface, when viewed without magnification, shall be free of all 
visible contaminated soil and hazardous waste except that residual staining from soil and waste 
consisting of light shadows, slight streaks, or minor discolorations, and soil and waste in cracks, 
crevices, and pits may be present provided that such staining and waste and soil in cracks, crevices, 
and pits shall be limited to no more than 5% of each square inch of surface area.” 

 
Microencapsulation 
 
Microencapuslation (MICRO) is a technology used on Mixed Waste to reduce the leachability of the 
hazardous constituent.  The types of Mixed Waste most suitable for MICRO include, but are not limited to, 
ash, powders, and salts.  MICRO involves the combining of waste with molten polyethylene to form a 
material that does not leach hazardous constituents in excess of established TCLP treatment standards.  
Mixed Waste is placed into the mixer with polyethylene.  These are mixed at a high frequency with shear and 
frictional forces until the polyethylene melts and mixes with the waste to create a microencapsulated waste 
form.  The treatment system includes size separation, size reduction, and a waste dryer for waste preparation 
prior to treatment. 
 
Thermal Treatment of Organics (including PCBs) 
 
Mixed Waste streams contaminated with organic hazardous constituents are among the most difficult waste 
streams to treat.  The LDR treatment standards are expressed in terms of total organic concentrations (i.e., 
mg/kg) versus TCLP concentration based standards.  As such, treatment of organic contaminated waste 
streams requires either destruction or removal of the organic constituent from the waste.  Several organic 
contaminants carry the CMBST (combustion) technology-based treatment standard; the EnergySolutions‟ 
Vacuum-assisted Thermal Desorption (VTD) unit has been demonstrated and approved by the EPA to meet 
this standard.   
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EnergySolutions utilizes the VTD system to process organic-contaminated waste streams including those  
containing PCBs.  Waste containing PCB liquids is also acceptable for VTD treatment.  PCB capacitors 
(leaking small PCB capacitors and light ballasts as well as large PCB capacitors) may also be processed 
through VTD.  These wastes require size reduction prior to treatment and EnergySolutions has regulatory 
authority (through the EPA-administered TSCA Coordinated Approval) to shred PCB capacitors prior to 
treatment. 
 
To meet permit requirements, generators are requested to identify the presence of asphalt or crude oil in 
profiled VTD waste streams. 
 
Mixed Waste streams are heated in the VTD system at sufficient temperatures to volatize the organic 
constituents which are then condensed and collected as a liquid.  The thermally treated residue is then 
sampled to verify LDR compliance.  In some cases, the treatment residue will require additional treatment to 
stabilize hazardous metals prior to disposal.  The organic liquid condensate will require further treatment to 
comply with LDR treatment standards. 
 
Mercury Treatment 
 
Elemental mercury contaminated with radioactive materials must be treated via amalgamation per 
40 CFR 268.40.  Amalgamation of elemental mercury involves the mixing of reagents with the mercury to 
produce a non-liquid, semi-solid amalgam that reduces the potential emissions of elemental mercury vapors 
to the air.  The Utah DSHW also requires the amalgamation treatment to reduce the leachability of elemental 
mercury to below the characteristic concentration limit of 0.2 mg/L TCLP.  This requirement applies to 
amalgamated mercury treated at either EnergySolutions‟ Treatment Facility or treated at another facility and 
shipped to EnergySolutions for disposal.  Generators may ship elemental mercury contaminated with 
radioactive materials to EnergySolutions for treatment and disposal. 
 
EnergySolutions is also capable of treating both Low (< 260 ppm Hg) and High Mercury Subcategory waste 
streams (≥ 260 ppm Hg).  Waste streams containing Low Subcategory Mercury must be treated to less than 
0.025 mg/L TCLP mercury.  The EPA requires High Mercury Subcategory waste streams be treated 
thermally by incinerating (IMERC) or retorting (RMERC).  EnergySolutions has received a site-specific 
treatment variance from the Utah Solid and Hazardous Waste Control Board to treat High Mercury 
Subcategory waste streams via stabilization instead of IMERC or RMERC.  Consequently, waste streams 
containing High Subcategory Mercury are treated via stabilization and analyzed post-treatment to ensure the 
TCLP mercury results are less than 0.2 mg/L.  
 
Hazardous debris that is contaminated with mercury may be macroencapsulated in accordance with the 
“Alternative Treatment Standards for Hazardous Debris” as specified in 40 CFR 268.45.  Elemental mercury 
must be removed from hazardous debris to the maximum extent practical including, but not limited to, 
draining pumps, hoses, pipes, etc. and wiping excessive mercury from external surfaces. 
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3.1.4 11e.(2) Byproduct Material 
 
EnergySolutions is licensed by the Utah DRC to receive and dispose of 11e.(2) byproduct material as defined 
by the Atomic Energy Act, as amended.  11e.(2) byproduct material is defined as the tailings or waste 
produced by the extraction or concentration of uranium or thorium from any ore processed primarily for its 
source material content.  Shipments of 11e.(2) waste will be managed and disposed of in a separate disposal 
embankment specifically licensed and designed for this material. 
 
3.1.4.1 Radionuclide Concentration Limits 
 
EnergySolutions may accept 11e.(2) byproduct material with an average concentration in any transport 
vehicle (truck or railcar) not to exceed 4,000 pCi/g for natural uranium or for any radionuclide in the Radium-
226 series, 60,000 pCi/g for Thorium-230, or 6,000 pCi/g for any radionuclide in the thorium decay series.  
EnergySolutions‟ 11e.(2) Byproduct Material License does not require a sum of fractions calculation.  The 
concentration limits are based on the average concentration of the 11e.(2) byproduct material over the 
transport vehicle upon receipt and not each individual container on the transport vehicle. 
 
3.1.4.2 Acceptable Forms of 11e.(2) Byproduct Material 
 
In addition to soil and soil-like 11e.(2) byproduct material, EnergySolutions may accept 11e.(2) contaminated 
debris.  The generator must certify in the Radioactive Waste Profile Record that the debris was either 
generated during the cleanup of an 11e.(2) facility or is an integral part of the operations of extraction or 
concentration of uranium or thorium. 
 
All debris must be less than 10 inches in at least one dimension and no longer than 12 feet in any dimension.  
Debris that exceeds this size limit (e.g., 11e.(2) oversize debris) is not acceptable for disposal under the 
11e.(2) license.  Generators with 11e.(2) contaminated debris that are unable to size the debris prior to 
shipment must contact EnergySolutions‟ Customer Service representative to make necessary arrangements 
for EnergySolutions to size the debris upon receipt. 
 
Shipments of 11e.(2) byproduct material containing free liquid will be considered nonconforming and 
managed in accordance with EnergySolutions‟ 11e.(2) license. 
 
 
3.1.4.3 Certification of 11e.(2) Byproduct Material 
 
EnergySolutions requires that each generator or owner certify in writing that the waste is 11.e(2) byproduct 
material as defined by the Atomic Energy Act, as amended.  Specifically, the generator or owner must certify 
that the waste materials are tailings or waste produced by extraction or concentration of uranium or thorium 
from any ore processed primarily for its source material content.  The generator or owner must also certify 
that the waste material does not contain any other radioactive waste or hazardous waste.  The generator or 
owner must provide the following information as it relates to the 11e.(2) byproduct material: 
 

 License under which the waste was processed 
 Licensee that was issued the license 
 License issue and/or expiration date 
 Issuing agency 
 Type of license 
 Volume of tailings 
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The generator or owner must attach to the certification a list of all radiological and non-radiological 
constituents in the waste and the maximum and average concentrations of such constituents. EnergySolutions 
will perform an independent verification as to the accuracy of the information contained in the certification. 
 
 
 
 
3.1.4.4 Shipping Paperwork for 11e.(2) Byproduct Material 
 
Although 11e.(2) byproduct material is specifically excluded from the definition of Low-Level Radioactive 
Waste; EnergySolutions requires that all shipments be manifested using the Uniform Low-Level Radioactive 
Waste Manifest (NRC Forms 540 and 541).  However, 11e.(2) byproduct material does not have to be 
classified in accordance with the requirements of URC R313-15-1009.  Generators may enter “N/A” in 
column 16 of the NRC Form 541 for Waste Classification. 
 
3.1.5 Special Nuclear Material 
 
Condition 13 of the Class A LLRW Radioactive Material License incorporates the Special Nuclear 
Material Exemption issued by the NRC.  Under specified conditions, the exemption allows the Clive 
facility to possess waste containing SNM in greater mass quantities than prescribed in 10 CFR Part 150 
without obtaining an NRC license pursuant to 10 CFR Part 70.  The conditions are based on concentration 
limits of SNM in the waste and have been established by the NRC to ensure criticality safety.  Special 
Nuclear Material (SNM) is defined in the UAC R313-12-3 as: 
 

Plutonium, uranium-233, uranium enriched in the isotope 233 or in the isotope 235, and 
other material that the U.S. Nuclear Regulatory Commission, pursuant to the provisions of 
Section 51 of the Atomic Energy Act of 1954, as amended, determines to be Special Nuclear 
Material, but does not include source material; or any material artificially enriched by any of 
the foregoing but does not include source material. 

 
Each generator shipping waste containing SNM (i.e., uranium enriched in U-235, U-233, Pu-236, Pu-238, 
Pu-239, Pu-240, Pu-241, Pu-242, Pu-243, or Pu-244) must complete and sign EnergySolutions‟ SNM 
Exemption Certification form as part of the waste profiling process.  A copy of this form must also 
accompany each radioactive waste manifest for waste streams that contain any of the above isotopes.  The 
SNM Exemption Certification form lists specific requirements that must be met in order for the Clive 
facility to receive and accept waste containing any amount of SNM. 

 
The NRC developed the SNM Exemption conditions based on criticality studies and independent 
calculations.  A variety of scenarios were analyzed to determine limiting criticality conditions for waste 
materials containing SNM.  The NRC determined that several conditions in addition to concentration 
limits would be required to assure criticality safety.  A discussion of their approach is documented in the 
Safety Evaluation Report Regarding the Proposed Exemption from Requirements of 10 CFR Part 70 
(SER) (Docket 40-8989).  Specific guidance from the SER is included in this section. 

 
The following information provides general guidance on completing the SNM Exemption Certification 
form.  These guidelines are grouped into four sections similar to the sections on the form. 
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3.1.5.1 Condition 1 - Percent Enrichment of Uranium-235 
 
The first section contains a table that lists U-235 concentration limits and related measurement 
uncertainty values for four different scenarios.  These scenarios allow for different enrichments, waste 
configurations and commingling with moderating material in different percentages.  The measured 
concentrations and associated uncertainties of U-235 in individual waste containers at time of receipt 
must not exceed the values listed in the RML, Condition 13.  Generators with low SNM concentrations 
relative to the specified limits may select the most restrictive scenario which allows more flexibility in 
demonstrating compliance with other conditions in the SNM Exemption.  Check “Not Applicable” if the 
waste does not contain enriched U-235.  Other SNM isotopes including U-233, Pu-236, and Pu-238 
through Pu-244 and their associated limits are also listed.  
 
The measurement uncertainty values listed in the last column of the table represent a maximum allowable 
concentration limit rather than a percentage value.  The NRC provides the following guidance in the SER: 
 

Staff considers that a reasonable measurement uncertainty value (one-sigma) would be in the 
range of 15 percent.  Staff used 30 percent (two-sigma) in calculating the operational limit to 
increase the confidence level that the concentration of the waste based on a measurement 
would not exceed the subcritical value.  Other radiochemistry techniques may be used to 
quantify the concentration of these radionuclides.  These techniques typically have lower 
measurement uncertainty levels, but introduce sampling uncertainty.  The measurement 
uncertainty levels are included in condition 1 and represent 15 percent of the maximum 
concentration value.  A concentration value was used for the measurement uncertainty rather 
than a percentage value to allow greater flexibility for generators with waste having very low 
SNM concentrations. 

 
3.1.5.2 Condition 2 – Specified Limits for Waste Containing SNM 
 
Each generator must certify to all five conditions listed in this section and provide justification based on 
process knowledge, physical observations, and/or testing.  These conditions are categorized as follows: 

 SNM Isotope Concentration Limits 
 Spatial Distribution Requirements 
 Bulk Chemical Limits 
 Unusual Moderator Limits 
 Soluble Uranium Limits 

These conditions require the generator to adequately characterize the waste in terms of the range and 
variability of SNM concentrations in the waste. 

 
SNM Isotope Concentration Limits 
 
Condition 2.a requires the generator to certify that concentrations of SNM in individual waste containers 
do not exceed the applicable U-235 concentration limit and the concentration limits for all isotopes listed 
in Table 1 of the SNM Exemption Certification form.  Generators must certify that measurement 
uncertainty values from radiological testing are less than the maximum allowable concentration values 
listed in Table 1.  As previously stated, a concentration value was used for the measurement uncertainty 
rather than a percentage value to allow greater flexibility for generators with waste having very low SNM 
concentrations. 
 
Spatial Distribution Requirements 
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Condition 2.b requires the generator to certify that the SNM is homogeneously distributed throughout the 
waste or that the SNM concentrations in any contiguous mass of 600 kilograms (1,323 lbs) do not exceed 
on average the specified limits.  This certification may be based on process knowledge or testing of the 
waste.  The SER provides the following guidance on verifying spatial distribution of SNM: 
 

Knowledge of the process by which the waste was generated or laid down may assure that 
the concentration varies smoothly throughout the volume with a maximum in a known 
location.  It is then only necessary to measure the concentration at this maximum plus other 
measurements confirming smooth variation.  In other cases where a smooth variation in 
SNM concentration in the waste is not present, additional measurements and 
characterization will be needed. 

 
If spatial distribution of SNM in the waste is not known through process knowledge, generators may be able 
to certify to this requirement by using the following example.  
 

EXAMPLE:  A generator‟s waste stream contains less than 10 percent enriched U-235.  
Based on the limits in Condition 1, the corresponding U-235 concentration limit is 1,900 
pCi/g.  The mass of U-235 at a concentration of 1,900 pCi/g in 600 kg of waste can be 
calculated using the specific activity for U-235 (2.16X106 pCi/g) as follows: 
 

U235g8.527
10X16.2

g000,600900,1

g
pCi6

g
pCi




 

 
If the total mass of U-235 per container does not exceed the mass of U-235 in 600 kg of 
waste at 1,900 pCi/g, then compliance with the spatial distribution requirement can be 
achieved.  Therefore, for this example, the mass of U-235 in the waste containers must not 
exceed 527.8 grams.  Compliance with DOT regulations must also be met for shipments 
containing SNM. 
 

Radioactive liquid waste containing SNM may also be accepted for solidification prior to disposal 
provided the SNM concentration does not exceed the SNM concentration limits specified in 
Condition 1.  For containers of liquid waste with more than 600 kg of waste, the total activity (pCi) 
in the manifested container must not exceed the SNM concentration in Condition 1 times 600 kg of 
waste.  For example, the maximum activity of Pu-239 in any manifested container of liquid waste is 
6.0 mCi as shown below: 

 

239-PumCi 6.0pCi9x100.6g000,600000,10 g
pCi

  
 

The maximum activity of SNM in the liquid waste is limited by the volume of liquid shipped in a 
container and the concentration of SNM in the waste.  Consequently, to comply with this condition, 
the Pu-239 concentration allowed in the liquid waste decreases as the size of the shipping container 
increases. 
 
Bulk Chemical Requirements 
 
Condition 2.c excludes wastes containing “pure forms” of chemicals containing carbon, fluorine, 
magnesium, or bismuth in bulk quantities except as allowed by the conditions in Section 1 (e.g., a pallet 
of drums, a B-25 box).  By “pure forms,” it is meant that mixtures of the above elements such as 
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magnesium oxide, magnesium carbonate, magnesium fluoride, bismuth oxide, etc. do not contain other 
elements.  Demonstration of compliance with this condition may be based on process knowledge or 
testing. 
 
The exclusion of bulk quantities of these chemicals in waste containing SNM is based on the criticality 
studies conducted by Oak Ridge National Laboratories (ORNL) for the NRC.  The ORNL studies used 
silicon dioxide (SiO2) to represent the waste matrix in performing criticality calculations.  Additional 
studies were performed replacing the silicon in the SiO2 matrix with other common elements and 
determined that the above chemicals produced more reactive systems.  Therefore, the NRC implemented 
this condition to restrict waste forms that contain pure forms of these chemicals. 
 
Unusual Moderator Limits 
 
Condition 2.d limits the total quantities of beryllium, hydrogenous material enriched in deuterium, or 
graphite to one percent or less of the total weight of the waste (except as allowed by the conditions in 
Section 1).  Information supporting this requirement may be based on process knowledge, physical 
observations, or testing.  The following explanation from the SER provides the basis for this limit: 

 
Unusually effective neutron moderating materials, such as beryllium, graphite, or heavy 
water, could provide a more reactive matrix.  Previous evaluations have shown that the 
presence of large amounts of beryllium can permit criticality to occur at lower 
concentrations of SNM in soil.  Therefore, limiting unusual moderators is required to assure 
the effectiveness of the SNM concentration limits in maintaining criticality safety.  Because 
prohibiting unusual moderators could result in problems demonstrating compliance, staff 
decided to set a finite maximum limit on unusual moderators. 

 
Soluble Uranium Limits 
 
Condition 2.e limits highly soluble forms of uranium in waste packages to 350 grams of uranium-235 or 
200 grams of uranium-233.  If the waste contains mixtures of U-233 and U-235, the waste must meet the 
sum of the fractions rule on a container basis.  Highly soluble forms of uranium include, but are not 
limited to: uranium sulfate, uranyl acetate, uranyl chloride, uranyl formate, uranyl fluoride, uranyl nitrate, 
uranyl potassium carbonate, and uranyl sulfate.  Compliance with this condition may be based on process 
knowledge or testing. 
 
This condition is based on an evaluation performed by the NRC to determine mechanisms that could increase 
the concentration of SNM in the waste.  The SER identifies one such mechanism which involves the potential 
for highly soluble uranium to be readily leached with water and concentrate in the waste.  Generators must 
evaluate each waste stream to determine the chemical composition of uranium in the waste and to ensure that 
the presence of highly soluble forms of uranium do not exceed the mass limits specified above. 
 
3.1.5.3 Condition 3 – Characterization of Waste Containing SNM 
 
The NRC developed specific pre-shipment requirements that have been implemented into the waste 
profiling process.  EnergySolutions reviews this information to determine if the pre-shipment waste 
characterization and assurance plan is complete and that the supporting information is sufficient to 
demonstrate compliance with all SNM Exemption requirements.  This section describes the information 
that must be attached to the Waste Profile and includes the following items: 
 

 Waste Description 
 Waste Characterization Summary 
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 Uniformity Description 
 Manifest Concentration 

 
Condition 3.a requires the generator to describe how the waste was generated, the physical form of the waste, 
and the uranium chemical composition.  The uranium chemical composition of the waste is required to 
support condition 2.e which limits highly soluble forms of uranium.  If compliance with this requirement 
cannot be demonstrated by process knowledge, approved laboratory methods are available to determine the 
uranium leaching characteristics of the waste. 
 
Condition 3.b requires the generator to describe how the waste was characterized, the range of SNM 
concentrations, and the analytical results with error values used to develop the concentration ranges.  This 
information is required to support Conditions 1, 2.a, and 2.b.  Generators must sufficiently sample and 
characterize the waste to ensure that the SNM concentrations do not exceed the specified limits and that the 
SNM is homogeneously distributed throughout the waste. 
 
A description of the spatial distribution of SNM in the waste is required by Condition 3.c.  This 
description supports the certification of Condition 2.b.  The NRC provides guidance in the SER to assist 
generators in demonstrating compliance with this requirement.  Section 3.3.3.2 contains the related NRC 
guidance. 
 
Condition 3.d requires a description of the methods that will be used to determine the SNM concentrations on 
the manifests.  If concentrations of SNM are significantly lower than the specified limits or the SNM is 
uniformly distributed throughout the waste, generators are not necessarily required to perform direct 
measurements on every container.  Appropriate methods such as scaling factors may be used in these 
instances.  As SNM concentrations approach the limits, however, generators must perform more extensive 
characterization to determine the range and variability of SNM in the waste.  The following NRC guidance is 
provided in the SER: 
 

Where the concentration is a small fraction of the concentration limit and characterization 
results indicate relatively small variation in that concentration, using scaling factors would 
be an appropriate method to determine SNM concentrations in individual waste containers.  
However, where the concentration of SNM approaches the concentration limit or the 
characterization results indicate large variations in SNM containers, using direct 
measurements on each package would be an appropriate method to determine SNM 
concentrations in individual waste containers. 

 
Waste packages that contain elevated concentrations of SNM must be characterized by direct 
measurements which should involve sampling and/or radiological testing procedures for individual 
packages. 
 
3.1.5.4 Condition 4 – Generator’s Certification 
 
The generator‟s certification of compliance is required in the final section.  Each generator must certify 
that the information provided on the SNM Exemption Certification form is complete, true, and accurate.  
The form and all supporting information must be attached to the Waste Profile upon submission to 
EnergySolutions.  In addition, the SNM Exemption Certification form must be included with each waste 
manifest.  The information supporting the form, however, should not be included with the manifest.  
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3.1.6 Uranium Waste Shipments 
 
3.1.6.1 Depleted Uranium 
 
On April 13, 2010 the State of Utah Radiation Control Board voted to impose a moratorium on the 
disposal of concentrated (defined as >5%) depleted uranium (DU) at EnergySolutions' Clive, Facility.  
Under the moratorium limits, DU manifested isotopically (U-234, U-235, U-238) cannot have a U-238 
concentration exceeding 16,500 pCi/g.  Waste manifested as DU (without listing U isotopes) cannot 
exceed 18,000 pCi/g.   Generators are encouraged to manifest only enriched uranium shipments 
isotopically.  Compliance with moratorium limits will be evaluated on a manifested container basis. 
 
The moratorium does not apply to waste manifested as natural uranium (U-Nat) or Special Nuclear 
Material with U-235 exceeding 0.711 weight percent. 
 
This moratorium is effective for any waste received after May 26, 2010 and will remain in effect until the 
Utah DRC approves a DU-specific Performance Assessment. Generators with existing waste profile 
depleted uranium concentrations exceeding the moratorium limits will be contacted and requested to 
reduce the allowable DU concentrations to be compliant with activities specified above. 
 
3.1.6.2 Uranium Shipment Manifesting 
 
EnergySolutions recommends that generators use the following guidelines to evaluate manifested uranium 
entries. 

 
Contact EnergySolutions’ Technical Staff regarding questions pertaining to uranium manifesting.   
 
3.1.7 Radium-226 Waste 

EnergySolutions‟ Radioactive Material License authorizes the receipt and disposal of waste containing 
radium-226 (Ra-226) in concentrations not to exceed 10 nCi/gram   In order to minimize potential generation 
of radon-222 gas and subsequent contamination of personnel, areas, and equipment by the radon particulate 
decay products; shipments containing radium-226 are subject to the following limitations: 

 Any shipment containing Ra-226 in concentrations ≥300 pCi/g requires written approval by 
EnergySolutions’ Technical staff, and, 

 Maximum Theoretical or 
Regulatory 

Concentration (pCi/g) 

Maximum Concentration Driver Exceptions 

Natural Uranium 710,000 Specific activity of  Natural Uranium None 
Depleted Uranium 18,000 Utah DRC Moratorium None 

U-238 16,500 Utah DRC Moratorium for DU, SNM 
limits for U-235 enriched uranium 

<2% enriched 
uranium 

U-234 66,500 Utah DRC Moratorium for DU, SNM 
limits for U-235 enriched uranium 

None 

U-235 (<10% 
enrichment) 

1,900 SNM Exemption RML Condition 
13.B 

U-235 (>10% 
enrichment) 

1,190 SNM Exemption RML Conditions 
13.B and 13.C 
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 Any shipment containing Ra-226 in soil, soil-like material, or easily dispersible material 
such as fine rubble or floor sweepings in concentrations ≥300 pCi/g must be packaged in 
non-bulk containers (i.e. drums or boxes) unless written approval is obtained from 
EnergySolutions’ Technical staff. 

 
3.1.8 Bulk Shipments of Alpha Emitting Radionculide Waste 

 
Waste containing alpha emitting radionuclides received in bulk containers presents a potential hazard 
during disposition.  Bulk containers may include intermodals, gondola rail cars, or soft-sided bags.  
EnergySolutions requests that generators provide written notification, either on the 5-day advance 
shipping notification or specific email to a Technical Services representative, when waste containing 
alpha emitting radionuclides shipped in bulk containers is scheduled for disposition at Clive.  
 
3.1.9 Waste Containing Hot Particles 

 
Hot particles are very small – often microscopic discreet radioactive fragments with high specific activity. 
Some are capable of delivering a high beta dose rate (>1 rem/hr and higher) to a localized area.  They 
generally consist of radioactive fission and activation products and are insoluble in water.  Their size 
ranges from less than one millimeter down to 10 nanometers or less.  Due to their radioactivity, they are 
usually highly charged.  This charge results in their affinity for clinging to skin, hair, and clothing and 
their ability to jump large gaps between objects.  Because of this ability to jump wide distances, they are 
often referred to as “fleas”.  Because of their small size, high specific activity, electrical charge, and very 
migrant unpredictable nature they are very difficult to control when released into the work area or 
environment. 
 
Hot particle waste is defined as waste containing or potentially containing hot particles as defined in this 
document.  Additionally, EnergySolutions considers any waste material marked as Hot Particle (e.g. pre-
printed bags/labels or hand-written information on waste items) to be Hot Particle Waste.  Because of 
potential radiological safety concerns associated with this type of waste, EnergySolutions requests that 
generators submit hot particle-dedicated profiles for each waste stream that includes hot particles.  
Additionally, hot particle waste must be packaged in drums or boxes for direct disposal.   Contact your 
Technical Services representative for specific guidance.   
 

 
3.1.10. Polychlorinated Biphenyl (PCB) Radioactive Waste 
 
EnergySolutions is authorized to receive and dispose all types of PCB/radioactive and PCB/mixed wastes 
defined by the EPA in 40 CFR 761.  The EPA issued EnergySolutions a TSCA Coordinated Approval for 
receipt and disposal of drained PCB Articles and PCB Containers that contained PCBs at concentrations 
equal to or greater than 500 ppm.  Wastes received under the TSCA Coordinated Approval must be disposed 
in the Mixed Waste disposal embankment.  All PCB waste shipped to the Mixed Waste disposal facility must 
be accompanied with a Uniform Hazardous Waste Manifest.  As required by 40 CFR 761, the Uniform 
Hazardous Waste Manifest must include the date the PCB waste was removed from service.  Articles and 
containers of PCB waste must also be dated with the removed from service date per 40 CFR 761.65(c)(8).  
Empty PCB containers that contained PCBs at concentrations less than 500 ppm may be disposed in the Class 
A LLRW Facility; however, this waste will require a Uniform Hazardous Waste Manifest and include the 
removed from service date on each outer container.  A Uniform Hazardous Waste Manifest is not required for 
any other PCB wastes disposed at the Class A LLRW Facility. 
 

Appendix 5.1, Page 5.1-52



 

27  

The following sections describe the types of PCB waste categories acceptable for disposal at the Class A 
LLRW or Mixed Waste disposal embankments.  Asterisks indicate PCB waste categories that require 
disposal in EnergySolutions‟ Mixed Waste disposal embankment. 
 
EnergySolutions‟ Ground Water Quality Discharge Permit (GWQDP) and State-Issued Part B Permit 
prohibit the receipt of any PCB liquids except for 1) intact, non-leaking PCB Small Capacitors or 2) PCB 
waste that will be treated via VTD.  Shipments of PCB wastes containing unauthorized free liquids will not 
be accepted by EnergySolutions unless re-profiled to a VTD waste stream.  Generators shipping PCB wastes 
in re-usable containers must be lined to prevent PCB contamination on the internal surfaces of the container.  
Containers contaminated with PCBs will be returned to the shipper as a PCB Container. 

 
3.1.10.1PCB Remediation Waste 
 
PCB Remediation waste is waste containing PCBs as a result of a spill, release, or other unauthorized 
disposal, at the following concentrations: (1) Materials disposed of prior to April 18, 1978, that are 
currently at concentrations  50 ppm PCBs, regardless of the concentration of the original spill; (2) 
materials which are currently at any volume or concentration where the original source was  500 ppm 
PCBs beginning on April 18, 1978, or  50 ppm PCBs beginning on July 2, 1979; and (3) materials which 
are currently at any concentration if the PCBs are spilled or released from a source not authorized for use 
under this part.  PCB remediation waste means soil, rags, and other debris generated as a result of any 
PCB spill cleanup, including, but limited to soil, gravel, dredged materials, such as sediments, settled 
sediment fines, and aqueous decantate from sediment, sewage sludge containing < 50 ppm PCBs, 
buildings and other man-made structures (such as concrete floors, wood floors, or walls) porous surfaces, 
and non-porous surfaces.  Unless sampled and analyzed in accordance with 40 CFR 761.283, .286, or 
.292, the PCB waste shall be assumed to contain  50 ppm PCBs (40 CFR 761.61(a)(5)(i)(B)(2)(i)). 

 
 

PCB Remediation 
Waste Category Definition Acceptable 
Non-liquid Cleaning 
Materials and PPE 

Includes non-porous surfaces and other non-liquid materials such as rags, 
gloves, booties, other disposable PPE, and similar materials resulting from PCB 
cleanup activities. 

Yes 

< 50 ppm or 
< 100 g/100 cm2 

 PCB Remediation waste containing < 50 ppm or < 100 g/100 cm2. 

 50 ppm or  
 100 g/100 cm2 

 PCB Remediation waste containing  50 ppm or  100 g/100 cm2. 

Yes* 

* Requires disposal in EnergySolutions‟ Mixed Waste disposal embankment. 
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3.1.10.2.  PCB Bulk Product Waste 
 
PCB Bulk Product waste is waste derived from manufactured products containing PCBs in a non-liquid 
state, at any concentration where the concentration at the time of designation for disposal was  50 ppm 
PCBs.  PCB Bulk Product waste includes bulk wastes or debris from the demolition of buildings and 
other man-made structures manufactured, coated, or serviced with PCBs. 

 

PCB Bulk Product 
Waste Category Definition Acceptable 
Presumed or known to 
leach < 10 g/L PCBs 

Plastics (such as plastic insulation from wire or cable; radio, television and 
computer casings; vehicle parts; or furniture laminates); preformed or molded 
rubber parts and components; applied dried paints, varnishes, waxes or other 
similar coatings or sealants; caulking; Galbestos; non-liquid building 
demolition debris; or non-liquid PCB bulk product waste from the shredding 
of automobiles or household appliances from which PCB small capacitors 
have been removed (shredder fluff). 
Other PCB Bulk Product waste that leaches PCBs at < 10 ug/L of water 
measured using a procedure used to simulate leachate generation. 

Yes 

Presumed or known to 
leach  10 g/L PCBs 

Paper or felt gaskets, fluorescent light ballasts with PCBs in the potting 
material  50 ppm Yes* 

* Requires disposal in EnergySolutions‟ Mixed Waste disposal embankment. 

 
3.1.10.3  PCB Articles 
 
A PCB Article is any manufactured article, other than a PCB Container, that contains PCBs and whose 
surfaces have been in direct contact with PCBs.  A “PCB Article” includes capacitors, transformers, electric 
motors, pumps, pipes and any other manufactured item (1) which is formed to a specific shape or design 
during manufacture, (2) which has end use functions dependent in whole or in part upon its shape or design 
during end use, and (3) which has either no change of chemical composition during its end use or only those 
changes of composition which have no commercial purpose separate from that of the PCB Article. 
 
EnergySolutions PCB management is regulated under a TSCA Coordinated Approval (CA) from the EPA.  
Under the CA, EnergySolutions can receive both drained PCB articles (certified flushed), as well as articles 
that require draining and flushing (PCB transformers or hydraulic machines).  PCB Articles that have been 
drained must be filled with sufficient absorbent material to absorb all remaining liquid.  EnergySolutions can 
also receive and process small leaking PCB capacitors through VTD.  Large PCB capacitors require size 
reduction and VTD processing prior to disposal; EnergySolutions has permits in place that allow both of 
these activities. 
 
The following table lists the various types of PCB Articles and whether the material is acceptable for disposal 
in either the mixed waste disposal embankment or LLRW disposal embankment. 
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PCB Articles Category Definition Acceptable 
PCB Transformers Any transformer that contains  500 ppm PCBs. 

Yes*1 

PCB Capacitors 
(Intact and non-leaking) 

Any capacitor that contains  500 ppm PCBs.  Capacitor is a device for 
accumulating and holding a charge of electricity and consisting of 
conducting surfaces separated by a dielectric.  Assume PCBs  500 
ppm in a capacitor of unknown concentration made prior to July 2, 
1979.  Assume PCBs < 50 ppm in a capacitor made after July 2, 1979. 

-- 

  PCB Small 
Capacitors 

A capacitor which contains less than 3 lbs of dielectric fluid.  A 
capacitor whose total volume is less than 100 cubic inches may be 
considered to contain less than 3 lbs of dielectric fluid.  Includes 
fluorescent light ballasts containing intact and non-leaking PCB small 
capacitors and PCB potting material (< 50 ppm). 

Yes* 

  PCB Large High or 
Low Voltage 
Capacitors 

A large high voltage capacitor contains 3 lbs or more of dielectric fluid 
and which operates at or above 2,000 volts.  A large low voltage 
capacitor contains 3 lbs or more of dielectric fluid and which operates 
below 2,000 volts.  

Yes*3 

PCB Hydraulic Machines Includes die casting machines 
Yes*2 

PCB-Contaminated 
Electrical Equipment 

Any electrical equipment (such as transformers, capacitors, and circuit 
breakers, including those in railroad locomotives and self-propelled 
cars) which contain  50 ppm and < 500 ppm PCBs in the dielectric 
fluid.  In the case of dry electrical equipment, the electrical equipment 
is PCB-Contaminated if it has PCBs > 10 ug/100 cm2 and < 100 
ug/100 cm2 as measured by a standard swipe test (40 CFR 761.123). 

Yes 

Other PCB Articles   -- 

  PCB Article  
( 500 ppm PCBs) 

  
Yes* 

  PCB-Contaminated 
Article 

Any article which contains  50 ppm and < 500 ppm PCBs in the 
dielectric fluid.  In the case of dry electrical equipment, the electrical 
equipment is PCB-Contaminated if it has PCBs > 10 ug/100 cm2 and < 
100 ug/100 cm2 as measured by a standard swipe test per 40 CFR 
761.123. 

Yes 

* Requires disposal in EnergySolutions‟ Mixed Waste disposal embankment. 
1  Requires solvent flushing (by generator or EnergySolutions). 
2  Requires solvent flushing if PCB concentrations  1,000 ppm. 
3 Requires VTD treatment 
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3.1.10.4  PCB Containers 
 

A PCB Container is any package, can, bottle, bag, barrel, drum, tank, or other device that contains PCBs 
or PCB Articles and whose surfaces have been in direct contact with PCBs.  PCB Containers must be 
emptied to the extent practical and not contain any free standing liquid.  All PCB Containers received for 
disposal require a Uniform Hazardous Waste Manifest and removed from service dates.   

 

PCB Container 
Category Definition Acceptable 
 500 ppm PCBs  The PCB concentration of material which was contained in the PCB Containers 

was  500 ppm Yes* 

< 500 ppm PCBs  The PCB concentration of material which was contained in the PCB containers 
was < 500 ppm Yes 

* Requires disposal in EnergySolutions‟ Mixed Waste disposal embankment. 
 
3.1.10.5  PCB Oils 
 
EnergySolutions is authorized to process PCB oils through the VTD unit.  Oils may originate from 
drained (either by the generator or EnergySolutions) large capacitors, transformers, or other PCB articles. 
 
3.1.11 Dioxins and Furans 
 
Dioxins/furans are generated by a variety of chemical and thermal industrial processes.  Carrying EPA 
waste codes F020, F021, F022, F023, F026 and F027, dioxins and furans represent some of the most toxic 
compounds found in waste.  EnergySolutions is authorized to receive LDR compliant dioxin/furan waste 
for direct disposal in the mixed waste embankment.  Dioxin/furan waste requiring treatment will be 
evaluated on a case by case basis before acceptance is approved.  Like PCB wastes, dioxin/furan waste 
streams must have dedicated radioactive waste profile records.   
 
3.1.12 UCNI and Export Controlled Waste 
 
EnergySolutions has been granted approval from the DOE to receive Unclassified Controlled Nuclear 
Information (UCNI) and Export Controlled radioactive waste.  This type of waste primarily originates 
from the DOE gaseous diffusion enrichment facilities.  DOE generators must contact EnergySolutions 
prior to shipping UCNI and Export Controlled radioactive waste. 
 
3.1.13 Chelating Agents 
 
EnergySolutions is authorized to dispose of waste containing up to 22 percent by weight chelating agents 
in the Mixed Waste disposal embankment.  Waste disposed of in the LLRW disposal embankment must 
contain less than 0.1 percent by weight chelating agents.  Generators may ship waste containing greater 
than 22 percent chelating agents to EnergySolutions‟ Treatment Facility once approved during the waste 
profiling process.  EnergySolutions will treat waste containing greater than 22 percent chelating agents 
prior to disposal in order to comply with this requirement. 
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3.1.14 Asbestos and Beryllium 
 
EnergySolutions is authorized to dispose of waste containing both friable and non-friable asbestos.  The 
asbestos waste must be described in the Radioactive Waste Profile Record and packaged, marked, and 
labeled in accordance with applicable federal regulations.  Friable asbestos must not be packaged in bulk 
containers unless approved in writing by EnergySolutions. 
 
Asbestos waste that requires wetting to prevent dispersion must be inspected to minimize free liquids. 
However, unless the waste is to be solidified at the Treatment Facility, the free liquid may not exceed one 
percent of the waste volume.  Absorbent material must be added to containers when free liquids are 
present.  Waste streams containing greater than one percent free liquid by waste volume may be shipped 
to EnergySolutions‟ Treatment Facility for solidification prior to disposal.  Contact EnergySolutions prior 
to shipping waste streams that contain free liquids.  
 
Waste containing other potential inhalation hazards such as beryllium must be described in the Waste 
Profile and documented on the 5 Working-Day Advanced Shipment Notification form.  A quantitative 
description of potential beryllium surface contamination and air monitoring measurements both before 
and after any fixatives or wrapping are applied should be included in the Waste Profile for beryllium 
contaminated waste.  The description should also include information about the current management of 
the beryllium contaminated waste including specific work control procedures in handling and packaging 
the waste for shipment, details of the beryllium protection program as applicable, and air monitoring 
measurements, etc.  Beryllium contaminated waste must be packaged in 55-gallon or smaller drums unless 
approved in writing by EnergySolutions.   
 
3.1.15 Lab Packs 
 
Lab packs are described as small containers of liquid with varying hazardous waste codes that are placed in a 
larger shipping or storage container.  EnergySolutions is authorized to receive lab packs in which all of the 
contents are known and acceptable for treatment or disposal.  Lab packs require a specific Waste Profile that 
must be approved by EnergySolutions prior to shipment.  Generators must provide a description of unused 
chemicals within containers with the shipping paperwork. 
 
3.1.16 Reactive Metal Waste 
 
EnergySolutions will review the acceptance of reactive metals for treatment on a case by case basis.  
Acceptance requires State of Utah DRC and DSHW approval. 
 
3.2 ACCEPTABLE FORMS OF RADIOACTIVE WASTE 
 
EnergySolutions‟ Radioactive Material License authorizes the receipt of radioactive waste in the form of 
liquids and solids.  Solid radioactive waste must contain less than one percent free liquid by waste 
volume.  Generators shipping solid waste must minimize free liquid to the maximum extent practicable.  
Conversely, liquid radioactive wastes contain greater than one percent free liquid by waste volume (e.g., 
sludge, wastewater, evaporator bottoms, etc.).  EnergySolutions will determine if a waste contains free 
liquids by either visual inspection or by performing the Paint Filter Liquid Test (EPA SW-846 Method 
9095).  Liquid radioactive waste is solidified at EnergySolutions‟ Treatment Facility prior to disposal.   
 
Solid waste includes, but is not limited to, the following forms of waste:  soil, sludge, dry active waste, 
metal, concrete, wood, glass, resin, etc.  For simplicity, these waste forms are categorized into either soil 
or debris waste streams due to the placement criteria specified in the license.  
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3.2.1 Soil or Soil-Like Wastes 
 
EnergySolutions constructs the disposal embankment by achieving specified compaction criteria and 
minimizing void spaces in the disposal lift.  Construction of the disposal embankment in this manner ensures 
long-term integrity of the disposal facility.  Soil and soil-like waste material are placed in the disposal 
embankment and compacted in lifts.  The license requires these soil lifts to be compacted to greater than 90 
percent of optimum density and at a moisture content not to exceed three percentage points above optimum 
moisture as determined by the Standard Proctor Method (ASTM D-698).  Consequently, soil or soil-like 
waste must have soil-like properties and conform to the following specifications.  Otherwise, the waste 
material will be considered debris and managed for disposal as described in Section 3.2.2. 
 
Soil/Soil-Like Properties 
 
 Greater than 70 percent by weight compactable material less than 3/4" particle size and 100 percent 

compactable material less than 4" particle size 
 Maximum dry density greater than 70 pounds per cubic foot (dry weight basis)  
 Moisture content of the soil or soil-like waste must not exceed three percentage points above 

optimum moisture upon receipt at EnergySolutions 
 Maximum dry density and optimum moisture must be determined by Standard Proctor Method 

ASTM D-698 
 
EnergySolutions may request a preshipment sample to perform an independent compaction test using 
Standard Proctor Method ASTM D-698.  Generators must include their compaction test results as part of 
the waste profile submittal. 
 
Shipments of soil or soil-like waste streams may contain some standard size debris in waste packages.  
For disposal in a bulk soil lift, debris must be less than 10 inches in a least one dimension and no longer 
than 12 feet in any dimension.  Debris items that exceed this size limit should be profiled and packaged 
separately, unless prior written approval is granted by EnergySolutions.  The percentage of allowable 
debris in the waste stream must be listed in the waste profile.  Soil or soil-like waste streams with 
moisture content exceeding three percentage points above optimum moisture are acceptable by 
EnergySolutions and require additional handling prior to disposal.  Contact EnergySolutions‟ Technical 
Services staff prior to shipping soil or soil-like waste streams with elevated moisture content.  Generators 
should be aware that absorbed liquids typically do not exhibit soil-like properties. 
 
Generators are requested to identify Department of Agriculture (DOA) regulated soils in the waste 
profile.  Of particular concern are DOA regulated soils with the potential for witch weed, fire ants, golden 
nematodes, and corn cyst nematodes. 
 
3.2.2 Debris 
 
Waste material not meeting the specified soil or soil-like properties is considered debris by 
EnergySolutions.  Debris includes both decommissioning and routinely generated operational waste 
including, but not limited to, radiologically contaminated paper, piping, rocks, glass, metal, concrete, 
wood, bricks, resins, sludge, tailings, slag, residues, and personal protective equipment (PPE) that 
conforms to the debris size requirements. 
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3.2.2.1 Standard Size Debris 
 
Debris is defined into two broad categories based on size.  The first category is standard debris and 
includes materials that are less than 10 inches in at least one dimension and no longer than 12 feet in any 
dimension.  Debris that does not meet this size criterion is categorized as oversize debris. 
 
Standard size debris is uniformly distributed throughout the engineered soil lifts.  EnergySolutions adds 
either native clay or radioactive soil to the debris.  Each soil lift is limited to the amount of debris that 
may be placed with soil to achieve the required compaction criteria.  Depending upon the conditions of 
the disposal agreement, some generators that have both soil and debris may be able to achieve cost 
savings by delivering these materials together such that the shipping package contains enough soil to mix 
with the debris to achieve compaction requirements.  All debris must be placed in such a way to minimize 
void space in the soil lift. 
 
3.2.2.2 Oversize Debris and Large Components 
 
Waste material is considered oversize debris if the debris has at one dimension greater than 12 feet or does 
not have one dimension less than 10 inches.  Since oversize debris cannot be compacted directly into the soil 
lifts, this material is placed in different areas of the disposal embankment where void spaces are minimized to 
the maximum extent practicable both in and around the debris. 
 
Bulk oversize debris, such as a large component, is also disposed of using this alternative disposal 
process.  EnergySolutions has received and disposed of several large components over 250 tons including 
steam generators, reactor heads, turbine components, and other large equipment as illustrated in 
Figure 3-2.  Generators should identify these types of materials as part of the waste profiling process.  
This will allow EnergySolutions to evaluate the off-loading and placement of the large component prior to 
shipment.   
 
Generally, single items over 20,000 pounds are considered large components and require special handling 
and engineering reviews prior to placement.  The type of information required for large components 
includes drawings, photographs, weight, dimensions, description of enclosed voids, packaging 
configuration, rigging and loading plan, identification of lifting points, transportation mode, and 
radiological characterization and survey documentation.  Generators are requested to provide this type of 
information as early as possible in the project planning to help facilitate safe, efficient offloading at Clive.  
Void spaces within large components must be made accessible via a minimum of two access ports to 
allow grout in-fill during disposal operations at the Clive disposal facility.  Access ports must be at least 
four inches in diameter unless approved in writing by EnergySolutions.  Containers of oversize debris 
must exclude soil or soil-like waste due to placement criteria.  Generators should be aware that waste 
disposed as large components is required to be free of external contamination.  The Large Component 
disposal cell is a radiologically non-contaminated area. 
 
EnergySolutions may also elect to dispose of dispersible waste forms (e.g., filter cake, dusty material, 
etc.) or waste with elevated dose rates by not emptying the waste from the container.  Although ion-
exchange media (resin) meets the standard size debris criteria, resins are not emptied from the container 
but grouted to minimize void spaces.  Consequently, resin waste streams must be shipped under a resin 
specific waste profile unless approved in writing by EnergySolutions.  Void spaces in and around the 
containers are minimized to the maximum extent practicable.  Material that is excessively dusty cannot be 
disposed of as soil-like material and requires containerized disposal.  
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Figure 3-2.   Large Component Disposal 
 
3.2.3 Gaseous Waste 
 
EnergySolutions is authorized to receive gaseous waste in accordance with Utah Administrative Code 
R313-15-1009(2)(a)(viii).  Gaseous waste must be packaged at an absolute pressure that does not exceed 
1.5 atmospheres at a temperature of 20 degrees Celsius and the total activity of any container shall not 
exceed 100 Curies.  This information must be identified in the Radioactive Waste Profile Record. 
 
3.2.4 Waste Containing Free Liquids 
 
Wastes containing free liquids greater than one percent by volume are considered liquid waste streams.  
Generators may use visual inspection of the waste or the Paint Filter Liquids Test to determine if the waste 
contains free liquids.  The Radioactive Waste Profile Record must describe the physical, chemical, and 
radiological characteristics of the liquid waste.  EnergySolutions received approval from the Utah DRC to 
receive radioactive liquid wastes that are aqueous based.  Non-aqueous radioactive liquids require case-by-
case approval from the Utah DRC. 
 
EnergySolutions may require a solidification study on a sample of the liquid waste prior to authorizing 
shipments.  EnergySolutions has permitted liquid storage tanks to accommodate liquids delivered in tankers 
and other DOT approved bulk containers. 

 
For generators with waste streams that may contain free liquids, the process by which the liquid will be 
minimized to less than one percent of the waste volume must be documented in the Radioactive Waste 
Profile Record.  Approval of these waste streams would be considered authorized free liquids. 
 
The presence of unauthorized free liquid within a package or shipment is a significant cause of non-
compliance.  Each incoming shipment will be tested for free liquids in accordance with EnergySolutions‟ 
Waste Characterization Plan using visual inspection of the waste or the Paint Filter Liquids Test.  
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If a solid waste shipment is found to contain unauthorized free liquids greater than one percent of the waste 
volume in any manifested container, EnergySolutions is required to promptly notify the generator and the 
Utah DRC.  EnergySolutions may stop shipments of waste material until the cause of the problem is 
identified and corrected.  The Waste Characterization Plan requires that the generator submit a quality control 
program that identifies the root cause of the problem and outlines corrective actions that will be taken to 
correct the problem and the quality control measures that will be implemented to prevent recurrence.  Until 
this corrective action plan has been submitted, reviewed, and approved by EnergySolutions‟ Quality 
Assurance Manager, no further shipments may be permitted from the waste generator's site.  
 
In order to control free liquid within the waste material, the use of absorbent materials is strongly 
recommended.  Sufficient absorbent material to absorb twice the volume of the potential liquid should be 
used.  Experience has shown that some soil matrices actually „bleed‟ moisture out during transport due to 
vibration.  If testing indicates that the waste material, as shipped, could exceed the optimum moisture content 
(as determined by the Standard Proctor Test) and that a risk of waste form separation exists while the 
shipment is en route, the precautionary addition of absorbents prior to shipment is strongly advised.  To 
ensure that adequate absorbents are added, generators should also consider testing the moisture content of 
each shipment.   
 
Although uncommon, in some cases it is possible for precipitation to enter the package resulting in free 
liquids.  Detailed inspections should be completed before waste is placed in transit to ensure the package 
meets strong-tight criteria and that water cannot enter.  EnergySolutions does not maintain a list of approved 
absorbents or manufacturers.  If absorbents are added to the waste, the specific absorbent must be identified 
in the Radioactive Waste Profile Record (Section B.5). 
 
3.3 PROHIBITED RADIOACTIVE AND MIXED WASTE 
 
Condition 16 of the Radioactive Material License prohibits receipt of the following wastes: 
 

 Sealed sources defined in UAC R313-12 as “radioactive material that is permanently bonded or 
fixed in a capsule or matrix designed to prevent release and dispersal of the radioactive material 
under the most severe conditions which are likely to be encountered in normal use and handling” 
(e.g., instrument calibration check sources, smoke detectors, nuclear density gauges, etc.). 

 Radioactive waste which is classified as Class B, Class C, or Greater Than Class C waste. 
 Solid waste containing unauthorized free liquids. 
 Waste material that is readily capable of detonation, of explosive decomposition, reactive at 

standard temperature and pressure, or reactive with water or air. 
 Waste materials that contain or are capable of generating quantities of toxic gases, vapors, or 

fumes harmful to persons transporting, handling, or disposing of the waste. 
 Waste materials that are pyrophoric.  Pyrophoric materials contained in wastes must be treated, 

prepared, and packaged to be nonflammable.  Neither pyrophoric solids, or potentially 
pyrophoric solids as defined below may be accepted: 
 Ignitable (pyrophoric) solids:  solid substances that under normal conditions (~standard 

temperature and pressure) are capable of causing fire through friction, absorption of 
moisture, or spontaneous chemical change; or can be ignited readily and when ignited burns 
vigorously and persistently.  

 Potentially ignitable (pyrophoric) solids:  solid substances in which shavings or other small 
particles that may be generated through management of the material meets the definition of 
an ignitable material. 
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Note:  As mentioned in Section 3.1.13, Reactive Metals may be accepted for treatment on a case by 
case basis under certain conditions.  Technical Services staff may be contacted to determine 
deactivation at EnergySolutions is a viable alternative. 
 

 Waste materials containing untreated biological, pathogenic, or infectious material including 
contaminated laboratory research animals.  Generators desiring to ship this type of waste must 
document in the Radioactive Waste Profile Record the process used to treat the potential non-
radiological hazard.  Sharps including needles, scalpels, knives, syringes, pipettes, and similar 
items having a point or sharp edge or that are likely to break during transportation must not 
be packaged in bulk containers unless written approval is given by EnergySolutions.  When 
these items are used in the medical industry or related research, they must be treated to 
remove the biohazard.  Documentation of such treatment must be included in the Waste 
Profile. 

 
The following Mixed Wastes are not acceptable for treatment or disposal at the Mixed Waste facility: 
 

 Hazardous waste that is not also a radioactive waste 
 Wastes that react violently or form explosive reactions with air or water (without written 

approval by EnergySolutions) 
 Pyrophoric wastes and materials (without written approval by EnergySolutions) 
 DOT Forbidden, Class 1.1, Class 1.2 and Class 1.3 explosives 
 Shock sensitive wastes and materials 
 Compressed gas cylinders, unless they meet the definition of empty containers 
 Utah waste codes F999 and P999 
 Aerosol cans that are not punctured or depressurized (these items will be segregated and shipped 

back to the generator or to an approved processing facility) 
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SECTION 4 
 

WASTE ACCEPTANCE PROCESS 
 
 
4.1 WASTE PROFILING PROCESS 
 
This section details EnergySolutions‟ waste characterization and profiling process.  Profiling a waste 
stream involves collecting samples and obtaining analytical results for the parameters specified on 
EnergySolutions‟ Radioactive Waste Profile Record (Waste Profile).  The Waste Profile serves the 
following functions:  (1) enables EnergySolutions to evaluate wastes for acceptance, (2) maintains an 
operating record for the material during acceptance, storage, treatment, if applicable, and disposal of 
waste shipments, (3) provides a historical record of the waste project for each waste stream, and (4) 
ensures compliance with EnergySolutions‟ licenses and permits.  The Waste Profile and related 
instructions can be downloaded from EnergySolutions‟ web site Customer Portal tab at 
www.energysolutions.com.  An EnergySolutions Technical Services Representative is also available to 
assist in the waste profiling process. 
 
The waste profiling process consists of the following steps as illustrated in Figure 4-1: 
 

 Initial discussions 
 Waste characterization 
 Waste Profile Record completion and submittal 
 Treatability and/or solidification study sample submitted, if requested 
 Profile review and approval 
 Notice to Transport 
 

Initial discussions of the waste stream are critical in ensuring that the waste profiling process is accurate 
and efficient.  Technical Services representatives are a resource to the generator in completing this 
process.  
 
4.2 WASTE CHARACTERIZATION 
 
Early in the process, the generator samples the waste stream where applicable and begins to accumulate 
the analytical data required in the waste profile record described below.  It is critical that chemical 
analyses are performed by laboratories certified by either the State of Utah or the National Environmental 
Laboratory Accreditation Conference (NELAC).  Generators may contact the Utah Department of Health 
at (801) 584-8501 or visit their website at http://health.utah.gov to obtain information on the Utah 
Laboratory certification requirements.  Laboratories certified by NELAC are listed on the US EPA‟s 
website at www.epa.gov/nerlesd1/land-sci/nelac/accreditlabs.html.  Technical Services representatives 
can also provide current laboratory certification information.  Once the analytical support data is 
available, the generator completes the Waste Profile record as described in the following section. 
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4.3 RADIOACTIVE WASTE PROFILE RECORD 
 
The waste profile record is a document required by EnergySolutions‟ licenses and permits.  It provides 
information in the following areas: 
 

 Generator and waste stream information 
 Physical properties and packaging 
 Radiological information 
 Chemical composition and hazard evaluation 
 

Waste generators must complete a Radioactive Waste Profile Record for every waste stream shipped to 
EnergySolutions.  To complete this form, the generator should use process knowledge along with analytical 
laboratory results.  The form contains the following sections. 
 

 Generator and Waste Stream Information  
These sections request generator contact information and general overview of the type of waste 
material, physical characteristics, transportation and package modes, identification of specific 
radionucildes, and the average and range of radionuclide concentrations. 

 
 Chemical and Hazardous Waste Characteristics (LLRW or MW)  

The generator selects the applicable attachment for describing the chemical properties for either 
LLRW or Mixed Waste.  These attachments request the chemical information to evaluate the waste 
relative to RCRA regulations.  Only one of these attachments is required to be signed and submitted 
to EnergySolutions with the Waste Profile. 

 
 SNM Exemption Certification  

This form requests the radiological information to evaluate waste containing SNM with respect to the 
SNM Exemption issued by the NRC and incorporated into EnergySolutions‟ license.  Condition 3 of 
the SNM Exemption Certification form requests specific information to be included with the 
narrative of the Waste Profile. 

 
 PCB Waste Certification  

This form requests information about the type of Polychlorinated Biphenyls (PCBs) waste included 
with the waste stream.  PCB waste streams must be profiled separately from non-PCB waste streams.  
EnergySolutions uses this form and supporting information to evaluate PCB waste streams with 
respect to EnergySolutions‟ permits and TSCA regulations in 40 CFR 761. 

 
4.3.1 Generator and Waste Stream Information 
 
This section includes contact information for generators, including addresses and responsible parties.  The 
contact information is required for the generator‟s representative as well as for the individual completing 
the Waste Profile.  The generator must answer a series of questions designed to categorize the waste 
material that is profiled.  The generator identifies the following: 
 

 If the waste is hazardous, and whether it has been treated or requires treatment at EnergySolutions 
 If the waste is Low-Level Radioactive Waste and subject to LLRW Compact Export approval 
 If the waste contains Special Nuclear Materials, PCBs, or asbestos 
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4.3.2 Waste Physical Properties and Packaging 
 
The physical and geotechnical properties of the waste include gradation of the material, density range, a full 
description of the physical composition and characteristics of the waste, moisture content, optimum moisture, 
and maximum dry density determined by the Standard Proctor Method (for soil or soil-like materials).   
 
The purpose of the physical and geotechnical testing requirements is to demonstrate that the material can be 
managed at the Clive facility under existing license/permit requirements and in accordance with 
EnergySolutions‟ waste disposal placement methods. 
 
The gradation of the waste may be determined through analysis or waste process knowledge.  After an 
assessment of the entire waste stream, the generator is expected to estimate the amount of material that would 
pass through the various screens indicated.  This information is necessary to determine the method of waste 
placement. 
 
In this section, the generator addresses questions regarding free liquids.  If the waste contains free liquids, 
the Waste Profile requires a description including the quantity and nature (aqueous or non-aqueous) of the 
liquid.  Solid waste profiled to contain incidental free liquids must be minimized to the maximum extent 
practical but in no case shall the free liquid exceed one percent of the waste volume upon arrival and 
inspection at the Clive facility.  Waste streams containing PCBs must not contain any free liquids unless 
shipped for VTD treatment. 
 
The waste description is continued by addressing several items in a narrative description and history of 
the waste provided by the generator as an attachment, referred to as Attachment B.5.  The narrative 
should include the following items as applicable: 
 

 The process that generated the waste 
 Waste material physical composition and characteristics 
 Radiological and chemical characterization method 
 Information requested on the SNM Exemption Certification form, if applicable 
 The type and description of PCB waste, if applicable 
 Basis for determining manifested radionuclide concentrations 
 Description and amounts of absorbents, if applicable 
 Basis of non-hazardous or hazardous waste determinations 
 Treatment processes, if applicable 
 Product information or Material Safety Data Sheets associated with the waste as applicable 
 Information requested in other sections of the Waste Profile 

 
4.3.3 Radiological Information 
 
All waste streams must be analyzed to determine the radionuclide concentrations in the waste.  The waste 
must be characterized via gamma spectroscopy, liquid scintillation, or other standard radiochemistry methods 
to determine the radionuclide concentrations in the waste.  Indirect measurements such as dose-to-curie or use 
of scaling factors may also be used if the process has been validated with direct measurements.  Radiological 
analysis does not need to be performed by Utah or NELAC Certified laboratories.  Non-gamma emitting 
radionuclides such as Fe-55 and Ni-63, may be scaled from the gamma spectral analysis obtained from 
testing the material if the waste generator has specific process knowledge of the material being profiled (10 
CFR Part 61 analyses).  
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Please note that discrepancies between radiological information, particularly concentration ranges, and waste 
manifest documents could delay or prevent acceptance of a shipment.  The Waste Profile must always be 
reviewed with the waste manifest documents prior to shipping waste to EnergySolutions.  In the event that 
radiological, physical, or chemical properties of a profiled waste stream have changed, an update to the Waste 
Profile must be submitted and approved before such waste can be shipped to EnergySolutions. 
 
EnergySolutions requires that generators evaluate the maximum dose rates and contamination levels 
anticipated in each waste stream.  In the radiological section of Waste Profile, the generator indicates 
whether or not the maximum dose rate on accessible surfaces exceeds the ALARA Criteria as described 
in Section 2.3.1.   
 
While the Clive facility is permitted to receive Class A LLRW, certain radionuclides are subject to 
additional controls established by the Utah DRC.  For example, Radium-226 is limited to 10,000 pCi/g.  
In addition, the Utah DRC regulates the following radionuclides under Condition 29E of 
EnergySolutions‟ Radioactive Materials License: 
 

 Aluminum-26 
 Berkelium-247 
 Calcium-41 
 Californium-250 
 Chlorine-36 
 Rhenium-187 
 Terbium-157 
 Terbium-158 

 
EnergySolutions is required to provide a one-time notice for each generator shipping one of these 
radionuclides to the Class A disposal embankment.  For waste shipped for disposal at the Mixed Waste 
disposal embankment, EnergySolutions must provide a one-time notification for each generator shipping 
waste containing Chlorine-36 and Berkelium-247.  The generator includes the anticipated presence of 
these nuclides in the radiological information provided in the Waste Profile.  
 
Finally, the generator lists the radionuclides present in the waste stream in conjunction with the expected 
maximum manifested concentration and the weighted average concentrations expected for each 
radionuclide.  The generator is expected to manifest values for each shipment that are within the 
maximum values stated in this section of the Waste Profile.  In the event that a generator needs to ship 
waste to EnergySolutions that exceeds the limits in the radiological information section of the Waste 
Profile, the generator may submit a revised Waste Profile to EnergySolutions for review and approval. 
 
Any additional information including laboratory results for gamma spectroscopy or radiochemistry 
analysis must be attached to the Waste Profile.  Radiological characterization methods and the basis for 
determining manifested radionuclide concentrations should be included in Attachment B.5 as described 
above.  
 
4.3.4 Chemical Composition and Hazardous Waste Evaluation 
 
In accordance with the response to the hazardous waste question posed in the generator and waste stream 
information section, the generator provides one of two attachments with the Waste Profile addressing the 
chemical composition of the waste. 
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For hazardous wastes, the generator provides a completed and signed copy of the Hazardous Waste 
Analysis Certification Attachment.  The chemical and hazardous characteristics of the waste stream must 
be provided in extensive detail.  The purposes of chemical testing are to (1) demonstrate that the waste 
meets specific waste acceptance chemical requirements; and (2) demonstrate that the waste is either  non-
hazardous, compliant with RCRA treatment standards, or will require treatment prior to disposal.  In addition, 
analysis is required to qualify wastes that may contain other specific regulated constituents. 
 
EnergySolutions‟ licenses and permits require the results of the following minimum analyses be provided 
with the Waste Profile: 
 

Analysis EPA SW-846 Method(s) 
pH (liquids only) Method 9045 
PFLT (solid waste only) Method 9095 
Organics (Totals) Method 8260 & 8270 
Results from applicable concentration 

based treatment standards  
 
The results of these analyses are documented on the Hazardous Waste Analysis Certification Attachment 
and attached to the Waste Profile. 
 
The Hazardous Waste Analysis Certification Attachment also includes waste codes applicable to the 
waste stream with corresponding treatment standards or technology codes and worst case concentrations.  
This information is critical in evaluating wastes for treatment at EnergySolutions.   
 
Applicable Underlying Hazardous Constituents (as defined in 40 CFR 268.48) and other chemicals 
present are identified at the end of the attachment. 
 
For non-hazardous waste streams, the generator provides a signed copy of the Low-Level Radioactive 
Waste Certification Attachment.  EnergySolutions‟ licenses and permits require the results of the 
following analyses be provided with the Waste Profile: 
 

Analysis EPA SW-846 Method 
pH (liquids only) Method 9045 
TCLP Metals  Method 6010/7470 
TCLP Herbicides Method 8151 
TCLP Pesticides Method 8081 
TCLP Semi-volatiles Method 8270 
TCLP Volatiles Method 8260 

 
 
The individual chemical compounds required for these analyses are listed on the Low-Level Radioactive 
Waste Certification Attachment and correspond to the characteristic D-list constituents (D004 through 
D043) identified in 40 CFR 261.24 Table 1 as shown below.   
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40 CFR 261.24 Table 1 

 
 
The attachment also includes a question as to whether or not the waste was at the point of generation of a 
hazardous waste, and a section to address former hazardous waste codes and additional chemical 
constituents. 
 
As stated previously, the chemical analysis must be performed by a laboratory holding a NELAC or State 
of Utah certification.  Data provided to the generator prior to any discussions of waste characterization 
with EnergySolutions may be acceptable for waste profiling purposes upon investigation of associated 
quality control sample data. 
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EnergySolutions may waive the chemical laboratory analyses if the material is not amenable to chemical 
sampling and analysis (e.g., debris items including metal pieces, concrete, plastic, etc.).  Justification for 
waiving the chemical analyses must be provided in the narrative in Attachment B.5.  Technical Service 
representatives can provide direction in cases where the waste meets such a description. 
 
Regardless whether the profiled waste is RCRA regulated or LLRW, the generator is responsible for 
notifying EnergySolutions of any waste that may present a safety and health risk to Clive operations staff.   
 
4.3.5 Special Nuclear Material Exemption Certification Form 
 
Waste containing Special Nuclear Material (SNM) must comply with the SNM requirements for 
concentration, spatial distribution, chemical mixture, solubility and chemical composition of SNM 
isotopes as described in Section 3.1.5 of the BWF WAC.  The SNM Exemption Certification form guides 
the generator through the supporting information that must accompany the Waste Profile and each 
shipment of waste containing SNM.  In addition to answering the questions on the form, the generator 
includes descriptions in Attachment B.5 for the requirements listed in items 3(a) through 3(d) of the SNM 
form.  A completed and signed copy of the SNM Exemption Certification form must accompany the 
shipping paperwork for waste shipments containing Special Nuclear Material. 
 
4.3.6 PCB Waste Certification Form 
 
EnergySolutions‟ Statue-Issued Part B Permit and Groundwater Quality Discharge Permit include the 
authorizations and requirements for EnergySolutions to receive PCB waste regulated for disposal under 
40 CFR 761.  The PCB waste types acceptable at EnergySolutions are listed in Section 3.1.6 of the BWF 
WAC.  The generator must include a description of the type of PCB waste in the narrative of Attachment 
B.5.  The PCB Waste Certification form does not need to accompany the waste shipment unless requested 
by EnergySolutions during the Waste Profile approval process. 
 
4.4 TREATABILITY AND SOLIDIFICATION STUDY SAMPLES 
 
For waste streams requiring treatment or solidification, EnergySolutions may request a treatability sample 
to perform a treatability study and/or solidification study during the waste profiling approval process.  
This allows EnergySolutions to develop the necessary treatment and solidification formula prior to receipt 
of the waste.  Treatability samples are not required for waste streams requiring treatment via 
macroencapsulation.  EnergySolutions may request additional t samples during the waste profiling 
process to evaluate the waste material prior to receipt. 
 
Treatability study samples should represent the “worst case” for a waste stream destined for treatment at 
EnergySolutions.  The samples should contain the highest anticipated levels of chemical contaminants in 
the waste steam to ensure that EnergySolutions can develop a treatment formula that is adequate for the 
entire waste stream.  EnergySolutions may be required to perform additional treatability studies if the 
waste shipments contain chemical constituents of concern at concentrations that are higher than the 
treatability study sample. 
 
Treatability samples may not be shipped to the EnergySolutions’ Clive facility without prior 
authorization.  At a minimum, a preliminary Waste Profile will need to be prepared and submitted that 
describes the waste and its generation.  This preliminary Waste Profile must include both chemical and 
radiological assessments and must be approved by EnergySolutions prior to shipment of the sample.  
When approved for shipment, EnergySolutions will provide a Preshipment Sample Authorization Record 
to the generator. 
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Samples should be packaged into one or more sealed containers in such a manner that the sample 
container will not break during normal shipping conditions.  Generally, the volume of sample requested 
will be less than 5 gallons.  Sample containers should be labeled with the waste stream number, date, and 
a sample ID number.  Sample closure devices should also be sealed with a custody or anti-tamper seal to 
ensure sample integrity.   
Samples sent to EnergySolutions must be properly classed, described, packaged, marked, labeled, and in 
condition for transport as required by the DOT Hazardous Materials Regulations (HMR) contained in 49 
CFR Parts 171 through 180.  The Preshipment Sample Authorization forms must be completed and 
attached to the outside of the shipping package.  A Uniform LLRW Manifest (Forms 540/541) must also 
accompany the shipping paperwork.  The manifest number for the shipping paperwork is the Waste 
Stream ID number (e.g., XXXX-YY).  The samples must be sent to the following address: 
 

EnergySolutions 
Attention:  Sample Control 
US I-80, Exit 49 
Tooele County 
Clive, UT  84029 (84083 if using Fed Ex) 
Phone:  (435) 884-0155 

 
Treatability studies normally require 30 to 45 days to complete.  Please keep this in mind when planning 
the first shipment of waste. Rush treatability studies are possible; however, there are higher costs for this 
service.  Please contact EnergySolutions if a rush treatability study is required to meet a disposal 
schedule. 
 
4.5 WASTE PROFILE REVIEW AND APPROVAL 
 
EnergySolutions will assist waste generators throughout the waste profiling process to ensure shipping 
and acceptance of the waste can be accomplished within the desired timeframe.  In order to facilitate 
timely shipment and receipt of waste materials, EnergySolutions requests that the Waste Profile forms and 
analytical reports be provided as far in advance of the anticipated shipping date as possible.  Upon receipt, 
EnergySolutions will complete a preliminary review of the waste profile information provided. Comments 
concerning the Waste Profile will usually be provided within two weeks of EnergySolutions‟ receipt of 
the profile information.  If additional information is required for pre-acceptance, EnergySolutions will 
specify the information needed and communicate this to the generator.  A comprehensive internal review 
is completed once all information has been submitted.  
 
In order to assist each generator and accomplish the profile review and approval process as quickly as 
possible, EnergySolutions has developed a two-phase review process.  During the first phase, an 
EnergySolutions Technical Services Representative will review and assess the Waste Profile, 
accompanying documentation, and analytical data for acceptability.  If necessary, EnergySolutions will 
provide comments that delineate additional information needed for approval. This process typically takes 
one to two weeks.  Once the additional information or revisions have been received by EnergySolutions 
and found to be satisfactory, phase 2 of the process begins. 
 
The second phase involves an independent evaluation of the Waste Profile by EnergySolutions‟ Health 
Physics, Compliance,  Operations, and Safety and Health representatives.  EnergySolutions will notify the 
generator as soon as the review and approval process is complete. 
 
At this point, the waste stream has been “pre-approved” for management at EnergySolutions, since the 
waste has been shown to be in compliance with all waste acceptance criteria.  EnergySolutions will issue 
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a Notice to Transport once the Waste Profile has been approved and a contractual disposal agreement or 
necessary funding is authorized for the waste stream. 
 
4.6 NOTICE TO TRANSPORT 
 
EnergySolutions will issue a Notice to Transport (NTT) to the generator that authorizes subsequent waste 
shipments.  The Notice to Transport is completed and issued once the Waste Profile is completed and 
approved by EnergySolutions.  A Notice to Transport is also issued in the following situations: 
 

 The Waste Profile is revised in such a way that additional evaluations are required (radiological, 
chemical, or physical properties change significantly) 

 An annual update letter is received for Mixed and LLRW waste streams 
 The approval to ship is restored after the Notice to Transport is revoked 
 

In the event that the Notice to Transport is revoked, customers will not be able to schedule shipments 
until the approval to ship is restored and a new NTT is issued. 
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SECTION 5 
 

SHIPMENT SCHEDULING AND MANIFESTING 
 
 
5.1 GENERATOR SITE ACCESS PERMIT 
 
Prior to the first shipment of waste material to EnergySolutions‟ Clive facility, generators must receive a 
Generator Site Access Permit (GSAP) issued by the Utah DRC.   Utah Administrative Code R313-26 
establishes the terms for a Generator Site Access Permit Program that authorizes waste generators, waste 
processors, and waste collectors to deliver radioactive wastes to a disposal facility within Utah.  
Generators may apply for the GSAP on-line at the Utah DRC‟s website at 
www.radiationcontrol.utah.gov/DRC_prmt.htm.  Generators should be aware that the length of time the 
DRC takes to process a GSAP application or annual renewal is typically thirty days. 
 
The GSAP number must be listed in Block 5 of the Uniform LLRW Manifest Form 540 and correspond 
to the shipper‟s name and facility.  Shippers must ensure the GSAP is renewed annually with the Utah 
DRC. 
 
Shippers are subject to the provisions contained in the “Generator Site Access Permit Enforcement 
Policy” as amended, UAC R313-14, and UAC R313-19-100 for violations of state rules or requirements 
in the current land disposal facility operating license regarding radioactive waste packaging, 
transportation, labeling, notification, classification, marking, or manifesting requirements. 
 
5.2 SHIPPING CHECKLIST 
 
To assist generators with shipments to EnergySolutions, the “Shipping Checklist” shown below in Figure 
5-1 provides general contact, scheduling, and manifesting information.  Generators and shippers should 
use this checklist in conjunction with their shipping procedures to ensure compliance with 
EnergySolutions‟ waste acceptance process.  EnergySolutions‟ Technical Service Representatives are 
available to assist generators and shippers during the shipment scheduling and transportation process. 
 
 
5.3 5 WORKING-DAY ADVANCED SHIPMENT NOTIFICATION 
 
Generators must schedule the shipment to arrive at the facility a minimum of five working days prior to the 
requested shipment arrival date.  EnergySolutions strongly encourages generators to submit the 5 Working-
Day Advanced Shipment Notification form prior to the shipment departing from the generator‟s site.  A 
completed copy of the 5 Working-Day Advanced Shipment Notification form must be sent to the attention of 
EnergySolutions Scheduling Department to establish an arrival date for each shipment.  This form may be 
downloaded from EnergySolutions‟ website at www.energysolutions.com.  This form must be completed and 
either emailed to scheduling@energysolutions.com or faxed to the site at (435) 884-3549.  Once this form 
has been received, the Scheduling Department will confirm the shipment‟s arrival date with the shipper.  If all 
required information is not available at the time of submission, updates may be provided as the information 
becomes available.  The Scheduling Department must be informed in the event that there are delays in the 
shipment scheduled arrival date. 
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Scheduling:  Must be established at least 5 working days in advance of requested arrival date 
 

 A “Notice to Transport” has been issued by EnergySolutions for the Waste Profile. 
 Submitted “5 Working Day Advanced Shipment Notification” form to request shipping schedule.  Email 

form to scheduling@energysolutions.com or fax to (435) 884-3549.  
 Shipping schedule has been confirmed by EnergySolutions. 

EnergySolutions‟ Shipping & Receiving Scheduler:  (435) 884-0155. 
 
Advanced Manifesting: Must be submitted prior to releasing each shipment/conveyance 
 

 Manifested information is consistent with the approved Waste Profile. 
Verify that all manifested radionuclides are listed in the approved Waste Profile and that manifested 
concentrations do not exceed the approved ranges. 

 Verified consignee information on manifests (see below). 
Consignee: EnergySolutions, LLC Contact: Shipping and Receiving 

Clive Disposal Site Phone: (435) 884-0155  
Interstate 80, Exit 49 
Clive, UT  84029 

 Verified Shipment ID/Manifest Number (XXXX-YY-ZZZZ) 
XXXX is the generator number, YY is the waste stream number, and ZZZZ is the shipment number 
(starting with 0001 for the first shipment/conveyance and incrementing by one for each additional 
shipment/conveyance).  If a Hazardous Waste Manifest is submitted, include the Shipment ID Number 
in Block 15. 

 Verified valid Utah Site Access Permit number in Block 5 on Form 540.  Generators must apply for the 
permit with the Utah Division of Radiation Control (DRC).  The Shipper Name and Facility must be 
consistent with the Utah Site Access Permit number. 

 Verified that Block 9 of Form 540 specifies EnergySolutions‟ “Treatment Facility” or “Bulk Waste 
Facility”.  Enter “Bulk Waste Facility” for LLRW, 11e.(2) Byproduct Material, and Mixed Waste 
shipped for direct disposal or enter “Treatment Facility” for waste streams requiring treatment by 
EnergySolutions prior to disposal. 

 Submitted manifests to EnergySolutions at least three working days prior to the shipment arrival date.  
If possible,  please export the manifests and send electronically via email to 
manifest@energysolutions.com.  Otherwise, fax manifests to “Shipping and Receiving – Manifest” at (801) 
413-5643.  If applicable, include the LDR Notification/Certification forms, Hazardous Waste Manifest, and 
SNM Exemption Certification form.   

  
Shipment Paperwork and Inspection 
 

 The original shipping paperwork/manifests accompany each shipment (conveyance).  If applicable, include 
the LDR Notification/Certification forms and Hazardous Waste Manifest for each shipment.   

 If applicable, a completed and signed copy of the SNM Exemption Certification form and DOE/NRC form 
741 has been included with the shipping papers. 

 If applicable, the Uniform Hazardous Waste Manifest lists all hazardous waste codes associated with the 
shipment. 

 Containers have been inspected and comply with DOT packaging requirements.  Waste must be packaged 
in a strong, tight container at a minimum.  

 Containers do not contain unauthorized free standing liquids.  
 If applicable, containers are labeled “Class A Unstable” or “Class AU”.  Refer to Block 16 of NRC Form 

541. 
 
 

Figure 5-1.  Shipping Checklist 
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Shipments containing radionuclides with total activities exceeding the limits listed below must be 
specified on the 5 Working-Day Shipment Notification form and approved prior to waste shipment. 
 

 Californium-252 (in excess of 5.4 Ci) 
 Co-60 (in excess of 8.1 Ci) 
 Cs-137 (in excess of 27 Ci) 
 Gd-153 (in excess of 270 Ci) 
 Ir-192 (in excess of 22 Ci) 
 Pm-147 (in excess of 11,000 Ci) 
 Se-75 (in excess of 54 Ci) 
 Tm-170 (in excess of 5,400 Ci) 
 Yb-169 (in excess of 81 Ci)  

 
5.4 SHIPPING PAPERWORK 
 
Advance copies of the Uniform Low-Level Radioactive Waste Manifest (Forms 540/541, and 542 if 
applicable) are required to be sent to EnergySolutions at least three working days prior to the shipment 
arrival date.  Shippers must submit the shipping paperwork electronically via email to 
manifest@energysolutions.com or fax to “Shipping and Receiving – Manifest” at (801) 413-5643.  
EnergySolutions encourages submittal of the Uniform LLRW Manifest electronically by exporting the 
manifest information to a specified file format as discussed below.  The advance manifest must include 
the Uniform LLRW Manifest, and if applicable, LDR Notification/Certification forms, Uniform 
Hazardous Waste Manifest, and SNM Exemption Certification form.   
 
Additional shipping paperwork may be required depending on the type of waste being shipped to 
EnergySolutions.  Multiple waste streams on a single conveyance must include a unique set of shipping 
paperwork for each manifested shipment.  The following paperwork may also need to accompany the 
shipping paperwork as applicable:     
 

 SNM Exemption Certification form.  This form must be completed, signed, and included with the 
shipping paperwork for shipments containing Special Nuclear Material. 

 
 LDR Certification and/or Notification form must contain the information required in 40 CFR 268.7.  

EnergySolutions requires that this information be provided with each shipment of Mixed Waste or 
waste that has been treated to meet 40 CFR 268 treatment standards. 

 
 Uniform Hazardous Waste Manifest must be included with the shipping paperwork for waste 

shipments of Mixed Waste.  As applicable, EnergySolutions requests that shippers list the gross 
weight on the manifest. 
 

 Compact Export Authorization letter as applicable.  Contact a Technical Services representative for 
additional guidance.  The EnergySolutions’ LLRW Export Approval procedure (Procedure CL-AD-
PR-030) may be reviewed at the Customer Portal tab of the www.energysolutions.com website.   

 
5.4.1 Instructions for the Uniform LLRW Manifest Forms 540, 541, and 542 
 
The NRC‟s guidance document “Instructions for Completing the NRC‟s Uniform Low-Level Radioactive 
Waste Manifest” (NUREG/BR-0204, Rev. 2, July 1998) should be used by shippers when preparing the 
shipping paperwork.  EnergySolutions requires shippers to include information in both metric units and 
English units following the International Standard of Units (SI).  Additionally, EnergySolutions has specific 
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information that should also be included on the Uniform LLRW Manifest.   The generator is encouraged to 
ensure that all isotopes listed on the NRC shipping forms have been included in Table C.3 of the waste 
profile. 
 
Form 540 
 

 Block 5, “Shipper” must list the shipper‟s company name and facility that corresponds to the Utah 
Generator Site Access Permit (GSAP) number.  Shippers shipping on behalf of the generator and 
using their GSAP number should list “(shipper‟s company name) on behalf of (generator‟s name)”. 

 
 Block 5, “Shipment Number” and “Shipment ID Number” may be used by the shipper for their own 

tracking purposes.  In most cases, shippers use the “Manifest Number” in Block 8 as the “Shipment 
ID Number”. 

 
 Block 8, “Manifest Number” must list the EnergySolutions shipment number in the following 

format:  (XXXX-YY-ZZZZ) where XXXX is the generator number, YY is the waste stream 
number, and ZZZZ is the shipment number (starting with 0001 for the first shipment and 
incrementing by one for each additional shipment). 

 
 Block 9, “Consignee” must list EnergySolutions‟ disposal site address as shown below, contact name 

and telephone number.  The address must specify EnergySolutions‟ “Treatment Facility” or “Bulk 
Waste Facility”.  List “Bulk Waste Facility” for LLRW, 11e.(2) Byproduct Material, and Mixed 
Waste shipped for direct disposal or list “Treatment Facility” for waste streams requiring 
treatment by EnergySolutions prior to disposal. 

 
EnergySolutions, LLC 
Clive Disposal Site – Bulk Waste Facility 
Interstate 80, Exit 49 
Clive, UT  84029 

 
Form 541 

  
 Block 6, “Container Description” specifically applies to the disposal container.  For bulk shipments 

(e.g., gondola railcars, intermodals, etc.), list “11” for “Bulk, Unpackaged Waste” along with the 
bulk packaging descriptor if the bulk package does not contain other manifested packages inside.  
For example, a gondola railcar with a super-load wrapper would be listed as “11A” in Block 6. 

 
 Blocks 7 and 8, “Volume” and “Waste and Container Weight” must list the gross volume and weight 

of the disposal container and contents.  For bulk, unpackaged waste where the waste package will not 
be disposed (e.g., gondola railcar, intermodal, etc.), list the weight and volume of the waste. 

 
 Block 15, “Radiological Description” must also include a column for the radionuclide concentration 

expressed in units of pCi/g. 
 

 Block 16, “Waste Classification” must list “AU” for Class A Unstable LLRW.  Waste packages 
must also be labeled either “Class A Unstable” or “Class AU”.  For NORM or 11e.(2) waste 
material, enter “N/A” since the waste classification requirements are not applicable. 
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Form 542 

  
Form 542, “Manifest Index and Regional Compact Tabulation) is required for processors and collectors of 
LLRW who are shipping LLRW attributed to others for ultimate disposal at EnergySolutions.  
EnergySolutions requires that processors or collectors submitting the Form 542 do so electronically using the 
file transfer protocol described in Section 5.4.2 due to the size of the manifest. 
 
5.4.2 Electronic Submittal of the Uniform LLRW Manifest 
 
EnergySolutions developed a document titled “Electronic Submittal of the Uniform Low-Level 
Radioactive Waste Manifest” to assist generators with the electronic submittal of the Uniform Low-Level 
Radioactive Waste Manifest (Forms 540, 541 and 542). Generators are able to submit their manifests 
electronically in a comma-delimited file format to the EnergySolutions disposal facility for review and 
distribution.  Upon arrival, manifests are imported directly into EnergySolutions‟ waste tracking system.  
Manifest information is checked against the information contained in the generators Waste Profile.  Any 
discrepancy will be automatically flagged, allowing potential problems to be fixed well in advance of 
shipment arrival. 
 
Electronic manifest submittal has numerous benefits for both the generator and EnergySolutions which 
include: 
 

 Generators are able to e-mail their shipping manifests directly to the site, reducing the time and 
expense of express mailing or faxing copies to the disposal facility. 

 The generator can use the electronic signature feature, eliminating the need for any advance hard 
copies to be sent to EnergySolutions. 

 EnergySolutions personnel can print the required copies of the manifest, including electronic 
signature, and distribute for proper review. 

 The import of manifest information directly to EnergySolutions‟ waste tracking system will 
eliminate manual data entry. 

 Electronic submittal will significantly reduce the time it takes EnergySolutions personnel to 
process the advanced paperwork. 

 
5.5 90-DAY SHIPPING FORECAST 
 
The 90-Day Shipping Forecast is used by EnergySolutions to properly staff and ensure adequate resources are 
available to ensure efficient and timely management of waste shipments.  Generators are strongly encouraged 
to provide EnergySolutions with a 90-Day Shipping Forecast for all upcoming shipments.  Current shippers 
will receive a fax or email from EnergySolutions every month and are requested to return the shipping 
forecast to EnergySolutions within three working days of receipt.  The forecast can also be emailed to the 
appropriate Client Service Manager.   
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SECTION 6 
 

PACKAGING AND TRANSPORTATION 
 
 
6.1 COMPLIANCE WITH TRANSPORTATION REGULATIONS 
 
Each shipment of waste material sent to EnergySolutions for disposal must be properly classed, described, 
packaged, marked, labeled, and in condition for transport as required by the Department of Transportation  
(DOT) Hazardous Materials Regulations (HMR) contained in 49 CFR Parts 171 through 180.  Shipments of 
radioactive waste that are exempt from DOT regulations must be shipped to EnergySolutions‟ disposal site in 
packages that prevent release of the waste during transit.  Specifically, all waste packages must be secure to 
1) prevent rain or snow from entering the manifested waste package and 2) prevent waste from being exposed 
to the environment at any time during transit.  Shippers should review NRC IE Bulletin No. 79-19 for 
training requirements applicable to radioactive waste management.   
 
EnergySolutions will inspect each shipment arriving at its disposal facility for compliance with the applicable 
licenses and/or permits including compliance with DOT HMR requirements.  EnergySolutions will notify the 
generator of a non-compliant shipment and determine the best course of action to resolve the discrepancy in a 
safe, compliant, and timely manner. 
 
 
6.2 WASTE PACKAGING GUIDELINES 
 
EnergySolutions receives waste for disposal either in bulk or in non-bulk packages.  The packaging used must 
be authorized for the specific material being shipped by the HMR.  Each generator is responsible for ensuring 
that the packaging used meets the appropriate regulations.  The shipper of waste material is responsible for 
the certification of the packaging as meeting the DOT requirements.  The DOT and NRC have published a 
joint guidance document to assist shippers of LSA and SCO material.  The title of this document is 
“Categorizing and Transporting Low Specific Activity Materials and Surface Contaminated Objects” 
(NUREG-1608 or RSPA Advisory Guidance 97-005).  The document is available from either agency.  The 
following minimum packaging requirements must be met for all packages received at EnergySolutions. 
 
 
6.2.1 Bulk Packaging 
 
Generators are able to minimize packaging and transportation costs by utilizing bulk packages that are 
intended for re-use.  EnergySolutions receives various bulk packages illustrated in Figure 6-1 which include 
gondola railcars with either hard-top lids or super-load wrappers, intermodals, sealands, cargo containers, 
roll-offs, etc.  Bulk packages are unloaded at EnergySolutions and then decontaminated, surveyed, and 
returned in accordance with the requested radiological release criteria specified in Section 6.5.  Bulk 
packaging must conform to the following requirements: 
 

 Bulk packaging must, at a minimum, meet the applicable requirements contained in 49 CFR 
173.24, General Requirements for Packaging and Packages and in 49 CFR 173.410, General 
Design Requirements. 

 Bulk packaging must be covered.  The top must be completely enclosed with no opening along 
the sides or openings in the top. 
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 Bulk packaging (e.g., railcars, trucks, trailers, etc.) must also be tightly sealed to prevent waste 
from leaking out or water from leaking in to the package.  Packages containing unauthorized free 
liquids will be considered non-compliant. 

 Bulk packaging must be clean.  It must not have any waste material, or other material that could 
be mistaken for waste material, on the outer surface.  EnergySolutions will perform 
contamination surveys on suspect areas of the package to ensure compliance with DOT 
regulations. 

 Bottom dump railcars and end-dump trucks are not permitted unless approved in writing by 
EnergySolutions. 

 Bulk packaging in intermodals, sealands, cargo containers, roll-offs, etc. must have ISO 
connectors on the top corners as illustrated in Figure 6-1 to allow the containers to be lifted from 
the top unless approved in writing by EnergySolutions.  Note: ISO connectors cannot be any 
greater than 40 feet apart for safe lifting of the container.  

 Friable asbestos is prohibited in bulk packages unless approved in writing by EnergySolutions. 
 Each bulk container, which requires marking, will be properly marked in accordance with 49 

CFR 172 Subpart D. 
 Bulk packaging may not contain a mixture of bulk, unpackaged waste and manifested packaged 

waste (e.g., an intermodal containing loose unpackaged soil with manifested disposal containers 
within the same intermodal). 

 
6.2.2 Non-Bulk Packaging (Disposal Containers) 
 
EnergySolutions receives non-bulk packages (disposal containers) including boxes, drums, super sacks, etc.  
The disposal container is generally disposed of with the waste contents and will not be returned to the 
generator.  EnergySolutions recommends drums are palletized to reduce the amount of time required to 
offload drum shipments.  Palletized drums are also safer to manage at the disposal site.  Generators may be 
charged extra for shipments containing non-palletized drums.  Drums on one pallet must be from the same 
waste stream unless approved in writing by EnergySolutions.  Contact EnergySolutions to request approval to 
ship non-palletized drums prior to shipment.  Non-Bulk packaging must conform to the following 
requirements: 
  

 Non-Bulk packaging must, at a minimum, meet the applicable requirements contained in 49 
CFR 173.24, General Requirements for Packaging and Packages and in 49 CFR 173.410, 
General Design Requirements. 

 Containers must be properly sealed to prevent load movement from “pumping” dust-laden air 
out of the container. 

 Containers must be clean.  They must not have any waste material, or other material, which 
could be mistake for waste material, on the outer surface.  EnergySolutions will perform 
contamination surveys on suspect areas of the package to ensure compliance with DOT 
regulations. 

 Containers in a shipment must be properly loaded and blocked and braced securely to prevent 
shifting and damage during transport.  The specific transport loading requirements contained in 
49 CFR 174 for rail and 49 CFR 177 for highway should be examined as well as 49 CFR 393 
Subpart I, Protection Against Shifting and Falling Cargo. 

 Although preferred, containerized rail shipments are not required to be enclosed or covered. 
 Do not have unnecessary container closures; e.g., welding of drum rings or box lids.   
 Non-bulk packages will not be returned to the generator. 
 Overpack containers only when necessary (e.g., to meet DOT requirements) for shipment.   
 EnergySolutions prefers drums to be palletized to reduce the amount of time required to offload 

drum shipments.  Palletized drums are also safer to manage at the disposal site.  The pallets must 
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be strong enough to withstand collapse during transit.  The drums should be securely banded to 
the pallet. 

 Truck or railcar beds used to transport containers must be free of all loose material, waste or 
otherwise. 

 Each container that is required to be labeled will be properly labeled in accordance with the 
requirements of 49 CFR 172 Subpart E and UAC R313-15-1009. 

 Each container that is required to be marked will be properly marked in accordance with the 
requirements of 49 CFR 172 Subpart D and/or 49 CFR 173.421 and Subpart 425. 

 
 

 
 
 
 

Appendix 5.1, Page 5.1-80



 

55  

 
 
 

Figure 6-1.   Bulk Shipping Containers 
 
6.3 HIGHWAY TRANSPORTATION 
 
For highway shipments (Figure 6-2), the EnergySolutions’ Clive facility is located just three miles south of 
Interstate 80 at the Clive Exit (Exit 49).  Highway shipments should arrive for receipt and acceptance 
between 7:00 AM to 12:00 PM MST, Monday through Friday only.  Shipments that arrive after 12:00 PM 
may not be accepted until the next day unless special handling arrangements have been previously approved.   

 

 
 

Figure 6-2.   Truck Highway Shipments 
 

Shipments are generally unloaded on a first-come, first-served basis.  Non-compliant shipments may 
result in unexpected delays.  Shipments may take up to four hours to be checked in, inspected, surveyed, 
evaluated, and unloaded.  Consequently, drivers should be informed that there are no eating facilities 
within the vicinity of the site. 
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6.4 RAIL TRANSPORTATION 
 
Rail shipments (Figure 6.3) will be delivered to the EnergySolutions‟ rail siding by the Union Pacific railroad 
on a predetermined schedule.  Once at EnergySolutions‟ siding, they will be moved into the disposal site by 
EnergySolutions‟ equipment.   

 

 
 

Figure 6-3.   Rail Shipments 
 
Since the signed copies of the Uniformed Low-Level Radioactive Waste Manifest or Uniform Hazardous 
Waste Manifest forms do not travel with the railcars during transport, the original signed manifest must be 
mailed or electronically transferred to the Clive Disposal Facility.  The documents must arrive at the Clive 
Disposal Facility a minimum of 3 working days prior to the receipt of the rail shipment. 
 
6.5 RELEASE OF SHIPPING CONVEYANCES 
 
The timeframe for the release of shipping conveyances (e.g., trucks, intermodal containers, railcars, etc.) 
is based on the specific contractual arrangements that have been established between each generator and 
EnergySolutions.  Generators must request the type of radiological release prior to the shipment‟s arrival 
and must be allowed under the Terms and Conditions of the disposal agreement.  The requested release 
types must be authorized by EnergySolutions‟ Business Development Department.  Containers released to 
the Unrestricted Use criteria require significantly more time and expense due to the resources needed to 
meet these release criteria.  EnergySolutions performs the following types of radiological releases as 
listed in the following table.  EnergySolutions recommends that any container being returned to be 
reloaded with waste be released DOT Empty or Sole-Use Release Criteria.   
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EnergySolutions Radiological Release Criteria 
 

Release Type Criteria Reference 
Unrestricted Use Removable and fixed surface contamination levels are 

isotope specific.   The most restrictive isotopic removable 
surface contamination levels are less than 20 dpm /100 cm2 
and 200 dpm -/100 cm2.  The most restrictive isotopic 
total surface contamination levels are less than 100 dpm 
/100 cm2 and 1,000 dpm -/100 cm2.  The contamination 
levels apply to all internal and external surfaces.  Contact 
EnergySolutions‟ Business Development Department to 
make contractual arrangements for this type of release. 
 

US NRC Regulatory 
Guide 1.86, June 
1974 
(Consistent with 
EnergySolutions‟ 
RML Condition 27) 

Return to Service Removable surface contamination levels must be less than 
220 dpm /100 cm2 and 2,200 dpm -/100 cm2.  The 
radiation dose rate at each accessible surface must be less 
than 0.5 mrem/hr.  The contamination levels apply to all 
internal and external surfaces of the transport vehicle. 
 

49 CFR 173.443(c) 

DOT Empty Removable surface contamination levels on the outside of 
the package must be less than 220 dpm /100 cm2 and 2,200 
dpm -/100 cm2.  Removable surface contamination levels 
on the inside of the package must be less than 22,000 dpm 
/100 cm2 and 220,000 dpm -/100 cm2.  The package 
must be emptied of contents to the extent practical. 
 

49 CFR 173.428 

Sole Use Removable surface contamination levels on the outside of 
the transport vehicle must be less than 220 dpm /100 cm2 
and 2,200 dpm -/100 cm2.  The radiation dose rate on the 
internal surfaces must be less than 10 mrem/hr or 2 mrem/hr 
at one meter from the surface. 
 

49 CFR 173.443(d) 
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APPENDIX A 
 

CONTACT INFORMATION 
 
 

EnergySolutions 
 
Corporate Office Phone:  (801) 649-2000 Fax:  (801) 537-7345 
 
Technical Service Fax: (801) 413-5664 
 
Shipment Scheduling Phone: (435) 884-0155 Fax:  (435) 884-3549  
  Email:  scheduling@energysolutions.com 
 
Shipping & Receiving Phone: (435) 884-0155 Fax:  (801) 413-5643  
  Email:  manifest@energysolutions.com 
 
EnergySolutions Website:  www.energysolutions.com 
 
 
State of Utah 
 
Utah Dept of Environmental Quality: www.deq.state.ut.us 
 
Utah Division of Radiation Control (DRC) Email: drcadmin@utah.gov 

Utah Division of Radiation Control Website: www.radiationcontrol.utah.gov 
 
Utah DRC – Generator Site Access Permit:  (801) 536-0077  
 
Utah DRC – Generator Site Access Permit: www.radiationcontrol.utah.gov/DRC_prmt.htm 
 
Utah DRC Rules: www.radiationcontrol.utah.gov/rules.htm 
 
Utah Division of Solid and Hazardous Waste: www.hazardouswaste.utah.gov 
 
Utah DSHW Rules: www.hazardouswaste.utah.gov/rpc.htm 
 
Utah Dept of Health – Lab Certification: health.utah.gov/els/labimp/envlabcert.html 
 
State-Issued Part B Permit: www.hazardouswaste.utah.gov/CFF_Section/EnvirocarePermit.htm  
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Licensing Documents Related to the Waste Control 
Specialists Disposal Site in Andrews, TX 

  

Appendix 5.2, Page 5.2-1



APPENDIX 5.2A 

USNRC Safety Evaluation Report 

October 29, 2009 

(ML081550674) 
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 NOTE TO FILE:  Document Date For Safety Evaluation Report                           
 
 
DATE:            
 
Name :           David Brown, Project Manager /RA/ 
Department:  Low-Level Waste Branch 
Division:        DWMEP 
 
 
Summary:     Safety Evaluation Report should be added into ADAMS with a date of  

 
 
 
                                     
 
 
ADAMS Document No.:   ML081550674                               Mail Control:       
License No.:                                                          Docket No.: 70-7005 
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U.S. NUCLEAR REGULATORY COMMISSION 
 

DOCKET 70-7005 
 

WASTE CONTROL SPECIALISTS, LLC 
 

SAFETY EVALUATION REPORT REGARDING THE PROPOSED EXEMPTION FROM 
REQUIREMENTS OF 10 CFR PART 70 

 
January 2009 

 
1.  INTRODUCTION 
 
By letter dated December 10, 2007, Waste Control Specialists, LLC (WCS) requested an 
amendment to its November 2004 U.S. Nuclear Regulatory Commission (NRC) Order that 
grants an exemption from certain NRC regulations in Title 10, Code of Federal Regulations (10 
CFR), Part 70, “Domestic Licensing of Special Nuclear Material.”  The exemption was first 
granted by Order in November 2001, and later revised in November 2004.  The Order exempts 
WCS from certain NRC regulations and permitted WCS, under specified conditions, to possess 
waste containing special nuclear material (SNM) in greater quantities than specified in 10 CFR 
Part 150, “Exemptions and Continued Regulatory Authority in Agreement States and in Offshore 
Waters Under Section 274,” at WCS’s storage and treatment facility in Andrews County, Texas, 
without obtaining an NRC license pursuant to 10 CFR Part 70.  WCS is authorized to treat and 
store LLW pursuant to Radioactive Materials License R04971, which was issued by the Texas 
Commission on Environmental Quality (TCEQ).  In its December 2007 request, WCS seeks 
NRC approval to further modify the conditions of the Order to:  Discontinue confirmation 
sampling upon receipt of waste that WCS verifies is adequately characterized by a waste 
generator to be uniform and which contains less than one-thousandth of the SNM concentration 
limits presented in Condition 1; and to meet the confirmatory sampling requirements of 
Condition 7 of the Order for sealed sources using surface smear surveys.  By letter dated 
January 22, 2008, NRC informed WCS that it would also clarify Condition 2, which states that 
waste must not contain “pure forms” of chemicals containing carbon, fluorine, magnesium, or 
bismuth in bulk quantities. 
 
Section 274 of the Atomic Energy Act of 1954, as amended, permits Agreement States to 
license SNM in quantities not sufficient to form a critical mass.  The quantities are set forth in 
NRC regulations at 10 CFR 150.11.  For SNM quantities greater than the 10 CFR 150.11 limits, 
a 10 CFR Part 70 license issued by NRC is required.  By the initial NRC Order issued 
November 21, 2001, WCS was exempt from licensing under Part 70 for possession of greater 
than the Part 150 SNM limits (66 FR 57489; November 15, 2001). 
 
The conditions of the 2001 Order were: 
 
$ SNM isotope concentration limits (Condition 1); 

$ bulk chemical limits (Condition 2); 

$ unusual moderator limits (Condition 3); 

$ soluble uranium limits (Condition 4); 

$ mixed waste processing limits (Condition 5); 
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$ waste characterization and certification requirements (Condition 6); 

$ waste receipt sampling condition (Condition 7); and 

$ notification requirements (Conditions 8 and 9). 

 
Conditions 1 through 4 specified four sets of technical criticality safety limits.  Condition 6, waste 
characterization and certification requirements, assured that these limits will not be exceeded.  
The waste sampling plan required by Condition 7 provided for detection of erroneous shipments 
of waste not complying with the concentration limits.  Condition 5 limited the chemical reagents 
WCS may use in stabilizing any mixed waste that contains SNM. 
 
By letters dated August 6, 2003, and March 14, 2004, WCS requested a modification to its 
November 2001 Order to include additional reagents that may be used for chemical stabilization 
of mixed waste containing SNM.  NRC granted a modified exemption by Order dated 
November 4, 2004.  The conditions of the November 2004 Order are the same as the 
November 2001 Order, except that the names of specific reagents were removed from 
Condition 5, and replaced with a requirement that each container of mixed waste containing 
SNM that is received for treatment (i.e., stabilization) meet a mass limit. 
 
2.  FACILITY AND SITE DESCRIPTION 
 
WCS operates a 5.4 km2 (1,338-acre) hazardous waste disposal facility and a hazardous waste, 
low-level radioactive waste (LLW), and mixed waste (MW) processing and storage facility in 
western Andrews County, TX and eastern Lea County, NM. The WCS facility is located near the 
southwestern edge of the Southern High Plains where surface elevations range from about 
1,040 to 1,070 m (3,415 to 3,500 ft) above mean sea level.  The site lies on a broad topographic 
ridge that forms surface water drainage divide between the Pecos and Colorado Rivers.  The 
region receives approximately nine inches of rain annually and is atop a solid base of Triassic 
red bed clay (Hydraulic Conductivity: 10-8  cm/s [3 x 10-5 ft/day]) with the first groundwater, which 
is not potable and too salty for irrigation use, found 240-300 m (800-1000 ft) below. 
 
The primary land use within a five-mile radius of the WCS facility is grazing and ranching.  
Future water uses in the area will include, industrial, domestic, livestock, and agricultural 
purposes.  Oil and gas exploration and production activities have also been conducted in the 
vicinity of the WCS facility.  Other businesses in proximity to the site include the Wallach Quarry 
(crushed stone, sand and gravel) and Sundance, Inc. (oil recovery and solids disposal), both 
located about one mile west of the facility.  The Lea County Landfill is located approximately 
one mile southwest of the facility.  In addition, construction of the Louisiana Enrichment 
Services (LES) uranium enrichment facility is currently underway in Lea County, NM and is 
located approximately one mile west of the WCS facility. 
 
Major structures at the WCS facility include: 
• On-site rail spur and rail-unloading facility for hazardous waste only 
• Maintenance building 
• Administration building with analytical and radiological laboratories 
• Container Storage Building 
• Stabilization and Mixed Waste Treatment (Combined) Building 
• Bulk/Bin Storage Units 
• RCRA subtitle C landfill 
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• Ten-acre storage area for low-specific-activity (LSA) waste 
• 11e (2) byproduct material landfill Facility (Authorized May 2008 – under construction) 
• Federal LLW/MW landfill Facility (license issuance pending) 
• Texas Compact LLW landfill Facility (license issuance pending) 
• Chemical oxidation (Proposed) 

 
 
Other WCS permits and authorizations are summarized below: 
 
By-Product Material Disposal Facility License  

• Issued: May 29, 2008, by the TCEQ 
• Authorization: Receipt and disposal of by-product material as defined in Title 25 of the 

Texas Administrative Code, Section 289.260(c)(4) 
• Authorization covers dry, discrete solid objects and containerized bulk (i.e., soil or soil-

like) by-product material received by road 
• Containers shall be sealed, flexible or rigid drums, pails, boxes, sacks, or similar 

containers that do not tear, split, or rupture upon handling, placement, and compaction in 
the disposal unit, or lose their structural strength and integrity when contacting water.  
Acceptable containers include (but are not limited to) U.S. DOT containers.  Containers 
shall not contain free liquids or more than 15% void space. 

 
Low Level Radioactive Waste Treatment, Processing & Storage License  

• Issued: December 19, 2007 by the Department of State Health Services 
 This license is now under the authority of the Texas Department of Environmental 

Quality. 
• Authorization: Treatment, processing, and storage of low-level radioactive wastes 

(including Greater Than Class C (GTCC), sealed sources, solids, and liquids) 
• Amendment: October 15, 1998 - Storage of Transuranic (TRU) wastes 
• January 17, 2002 - Exemption from Part 70 (Special Nuclear Material (SNM) 

concentration-based limitations)  
 
Industrial Solid Waste and Hazardous Waste Storage, Processing, and Disposal Resource 
Conservation and Recovery Act Wastes (RCRA) Permit 

• Issued: August 5, 1994, by the Texas National Resource Conservation Commission 
(TNRCC) 

• Renewed: October 5, 2005 by the TCEQ 
• Authorization: Treatment, storage, and land disposal of over 2,000 RCRA waste codes 
• WCS holds a RCRA part B equivalent permit to receive ignitable, corrosive, toxic, and 

select reactive hazardous waste 
• Liquids, sludge’s, solids, lab packs in approved containers, and liquid in bulk tankers 

 
Texas Pollutant Discharge Elimination System Permit 

• Issued: December 2, 1999 
• Renewed: May 31, 2005 

 
Toxic Substances Control Act Land Disposal Authorization 

• Issued: November 22, 1999 
• Renewed: September 19, 2005 by the EPA 
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• Authorization: Treatment, storage, and land disposal of TSCA wastes including 
Polychlorinated Biphenyl (PCB) and PCB contaminated materials such as debris, spill 
solids, transformers (drained and flushed), and transformer carcasses 

• PCB liquids are acceptable for bulking and off-site treatment 
 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

• Issued: March 21, 1997, by the EPA, Region 6 
• Authorization: Receipt of hazardous substances, pollutants or contaminants from 

CERCLA 
 
Pursuant to the State and Federal permits and authorizations described above, WCS is 
authorized to use the following waste treatment technologies: 

• Chemical oxidation 
• Chemical reduction 
• Deactivation 
• Micro- and macro-encapsulation (debris only) 
• Neutralization 
• Stabilization 
• Controlled reaction 

 
Waste shipments are received in a variety of sealed packages such as standard 208 liter 
(55-gallon) steel drums, rectangular steel boxes, intermodal, roll-offs, waste generator-designed 
canisters, or from a list of 400 radioactive material packages certified by the DOE for transport 
by road only.  The facility is accessible by a nearby interstate highway and has truck off-loading 
capabilities.  
 
3.  PROPOSED ACTION 
 
By letter dated December 10, 2007, WCS requested that NRC modify its November 2004 Order 
to allow it to discontinue confirmation sampling upon receipt of waste that WCS verifies is 
adequately characterized by a generator to be uniform and which contains less than one-
thousandth of the SNM concentration limits presented in Condition 1; and to meet the 
confirmatory sampling requirements of Condition 7 of the Order for sealed sources using 
surface smear surveys.  By letter dated January 22, 2008, NRC informed WCS that it would 
also clarify Condition 2, which states that waste must no contain “pure forms” of chemicals 
containing carbon, fluorine, magnesium, or bismuth in bulk quantities. 
 
Based on its review of WCS’s requests, and after consultation with WCS and the Texas 
Commission on Environmental Quality (see discussion in the “Evaluation” section), the NRC 
staff will:  (1) modify the requirements for sampling in Conditions 6 and 7 to remove 
requirements to sample waste for which a generator’s written certification provides assurance 
that the concentration of SNM is below one tenth of the limits in Condition 1; (2) clarify that the 
requirements for waste sampling by the generator in Condition 6 and for confirmatory sampling 
by WCS in Condition 7 do not apply to sealed sources for which sufficient documentation exists 
to demonstrate that the requirements of Conditions 1-4 are met; (3) modify Condition 2 by 
removing the prohibition on “pure forms” of chemicals containing carbon, fluorine, magnesium, 
or bismuth in bulk quantities, and replace it with a table of mass concentration limits for the 
elements carbon, fluorine, and bismuth; (4) clarify and consistently apply a requirement for 
spatial uniformity of SNM in the waste in Conditions 1, 6 and 7 by stating that the SNM must be 
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uniformly distributed throughout the waste, such that the limiting concentrations of Condition 1 
must not be exceeded on average in any contiguous mass of 600 kilograms; and (5) revise 
Condition 4 of the Order, which currently limits the amount of highly water soluble SNM in each 
package, to address security concerns raised by the NRC staff during its review. 
 
Other conditions of the Order would remain unchanged.  With the exception of highly water 
soluble forms of SNM, SNM concentration limits are applied, in lieu of mass limits, such that 
accumulations of SNM at or below the concentration limits would not pose a criticality safety 
concern.  The concentration limits are specified in Condition 1 of the Order. 
 
4.  EVALUATION 
 
In evaluating the safety of the proposed action, the NRC staff is relying on the State of Texas 
Department of Health safety evaluations relative to SNM for radiation safety other than criticality 
safety.  These evaluations are documented in a Technical Evaluation Report prepared by the 
Texas Department of Health, Bureau of Radiation Control, dated May 1997.  Moreover, WCS’s 
exemption is limited to the concentration of SNM in the MW and LLW and does not address any 
solely hazardous waste issues.  
 
By letter dated December 10, 2007, WCS requested that NRC modify its Order to allow it to 
discontinue confirmation sampling upon receipt of waste that WCS verifies is adequately 
characterized by a generator to be uniform and which contains less than one-thousandth of the 
SNM concentration limits presented in Condition 1; and to meet the confirmatory sampling 
requirements of Condition 7 of the Order for sealed sources using surface smear surveys.  By 
letter dated January 22, 2008, NRC informed WCS that it would also clarify Condition 2, which 
states that waste must no contain “pure forms” of chemicals containing carbon, fluorine, 
magnesium, or bismuth in bulk quantities 
 
GENERATOR AND WCS SAMPLING REQUIREMENTS 
 
In its December 10, 2007, request, WCS stated, with regard to the requirement for confirmatory 
sampling in Condition 7 of the Order as applied to high dose rate waste and debris waste, that 
“Confirmatory sampling of these very low SNM activity waste streams results in unnecessary 
radiation exposure during sampling for a corresponding insignificant reduction in assurance of 
safety.”  The essence of this rationale is that the small benefit to criticality safety provided by 
sampling wastes with very low SNM concentrations does not justify the radiation exposure that 
workers may incur when they are exposed to high dose rate wastes and debris wastes during 
confirmatory sampling activities at WCS.  Underlying this rationale is the radiation protection 
principle that radiation doses should be “as low as reasonably achievable,” or ALARA. 
 
In the November 2001 Order, which remained unchanged in the November 2004 Order, NRC 
adopted a graded approach to sample frequency requirements for both generators and WCS.  
In the graded approach described in Condition 6 of the Order for waste generators, if SNM 
concentrations were expected to be greater than 10% of the Condition 1 limits, the required 
waste sampling frequency was once per 600 kg of waste.  The basis for the 600 kg value was 
described in the SER for the November 2001 Order.  The frequency was reduced stepwise to 
once per 6,000 kg for SNM concentrations expected to fall between 1% and 10% of the 
Condition 1 limits, and once per 60,000 kg for SNM concentrations below 1% of the Condition 1 
limits.  Similarly, WCS was required to take confirmatory samples at once per 1,500 kg for the 
first shipment, and every 6,000 kg thereafter when expected SNM concentrations were above 
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10% of the limits.  Sampling frequencies fell to once per 20,000 kg for the first shipment and 
every 60,000 kg thereafter for SNM concentrations between 1% and 10% of the limits.  The 
WCS confirmatory sampling interval was once per 600,000 kg for SNM concentrations expected 
to fall below 1% of the limits. 
 
In its December 2007 request, WCS proposed that if it can verify that high dose rate and debris 
waste streams are adequately characterized by the generator, and that SNM concentrations are 
homogeneous, and less than one-thousandth of the SNM concentration limit, then they would 
perform no confirmatory sampling.  This proposed new requirement would modify the current 
WCS confirmatory sampling requirement that applies when SNM concentrations are expected to 
fall below 1% of the Condition 1 limits.  Namely, in lieu of confirmatory samples at a rate of once 
per 600,000 kg of waste when SNM concentrations are expected to fall below 1% of the 
Condition 1 limits, for debris waste between 0.1% and 1% of the SNM concentration limits in 
Condition 1, WCS proposed to perform smear surveys from which they would estimate the SNM 
concentration in wastes.  When SNM concentrations are expected to fall below 0.1% of the 
SNM concentrations, WCS proposes that no confirmatory sampling would be performed. 
 
NRC evaluated WCS’ request and the requirements of the Order in light of conservatism in the 
staff’s criticality safety evaluation and the ALARA principle.  As a result, the NRC staff believes 
that generator waste sampling and WCS confirmatory sampling provides the greatest benefit to 
assuring criticality safety when the expected concentrations of SNM in the waste fall within the 
range of 10% to 100% of the limits of Condition 1 of the Order. 
 
NRC staff took several factors into account in developing the range of expected SNM 
concentrations for which generator waste sampling and WCS confirmatory sampling should be 
performed.  For example, certain assumptions that are relied upon to calculate the limits of 
Condition 1 of the Order are very conservative.  These include assumptions that: (1) the SNM-
bearing waste is infinite in both lateral and vertical dimensions; (2) the SNM concentration in 
waste is uniform and at the maximum allowable value cited in Condition 1, and; (3) the SNM-
bearing waste contains an optimum concentration of water.  Given this level of conservatism, 
and other information which may be relied upon to ensure that the limits of Condition 1 are met 
(such as process knowledge), the staff’s professional judgement is that sampling by both the 
waste generator and WCS is only necessary when SNM concentrations are expected to fall 
between 10% and 100% of the Condition 1 limits. 
 
In addition to considering the conservatism in the analysis used to calculate the limits in 
Condition 1, the NRC staff also considered the ALARA principle.  The NRC staff believes that 
when SNM concentrations in waste are expected to be below 10% of the limits in Condition 1, 
as determined by a waste generator in support of a written certification required by Condition 6, 
the radiation hazard to workers involved in both generator sampling and WCS confirmatory 
waste sampling activities will, in many cases, outweigh the benefit to criticality safety.  For 
example, as the concentration of SNM in waste decreases below 10% of the concentrations 
cited in Condition 1 of the Order, the relative proportion of source and/or byproduct materials 
(e.g., Cs-137 and Co-60) that are routinely present in Class A, B, and C wastes will necessarily 
increase.  At some point, the benefit of additional sampling to ensure criticality safety is 
outweighed by the need to ensure worker doses remain ALARA.  As a result, NRC, in 
consultation with WCS and the Texas Commission on Environmental Quality, has removed the 
graded-approach sampling requirements from the Order, in favor of a simpler threshold for 
sampling requirements, which applies to both the generator and WCS, at 10% of the Condition 
1 limits. 
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Further, the use of a graded sampling approach in the November 2001 Order, which was not 
changed in the November 2004 Order, wherein the frequency for waste generator and WCS 
confirmatory sampling is reduced approximately ten-fold for each ten-fold decrease in expected 
SNM concentration in the waste, has no identified technical basis and, thus, provides little to no 
additional assurance of protection from inadvertent criticality.  This type of graded approach to 
sampling frequencies is not uncommon in waste management and environmental protection.  
However, it is generally applied when sample results are required to test a statistical hypothesis 
that, for example, the average concentration of an analyte in a population (e.g., contaminant 
concentration in a lake) is below a regulatory limit.  In such cases, there are statistical methods 
available which allow one to estimate the number of samples of a population required to decide, 
with some statistical level of confidence (say, 95%) that the regulatory limit is met.  One is 
usually required, as part of hypothesis testing of this type, to have some prior information on the 
expected mean value and standard deviation of the mean value for the population.  The 
practical outcome of the hypothesis testing approach is that fewer samples are usually 
determined to be necessary as the expected mean value of the population moves further from 
the regulatory limits.  This outcome is reflected in the current graded approach to the Order.  
However, in this case, NRC is not concerned with an average SNM concentration over an entire 
population (i.e., waste stream).  Rather, the NRC is concerned with whether SNM concentration 
limits are met over a mass of waste no larger than 600 kilograms. 
 
Therefore, sampling a "stream" of LLW entering into a facility for the purpose of finding an 
unacceptable mass of SNM poses a very different sort of problem than hypothesis testing of the 
sort described above.  The statistical problem may be referred to as “hot spot search sampling.”  
In search sampling, one calculates the optimum spacing between sampling points to find a hot 
spot of a known size.  In this case, the hot spot size is 600 kilograms of waste, as described in 
the SER for the November 2001 Order.  Therefore, the frequency of sampling should be 
determined only by the size of the potential hot spot of concern, and doesn't vary at all with the 
expected average concentration of SNM in the overall waste stream within which a potential 
hotspot could occur. 
 
Therefore, NRC is removing the graded approach from the Order, in favor of a simpler approach 
based on a single threshold (described above), and a single sample frequency. 
 
This revision to the Order is also consistent with the current requirements for a similar 
exemption Order issued to Energy Solutions in June 2006 (71 FR 34165).  In Condition 7 of that 
Order, there are no specific sampling frequencies required of waste generators and the 
confirmatory sampling and radiological testing of debris waste by Energy Solutions containing 
SNM (that is exempted from sampling by the State of Utah) can be eliminated if the SNM 
concentration is lower than 10% of the limits in Condition 1. 
 
SEALED SOURCES 
 
In its December 10, 2007, request, WCS stated that direct sampling of sealed sources is not 
practical.  In lieu of direct sampling, WCS proposes to perform surface smear surveys to meet 
the confirmatory sampling requirements of the Order.  NRC evaluated this requested and, in 
consultation with WCS and the Texas Commission on Environmental Quality, has determined 
that, given the documentation that is generally available for sealed sources, and ALARA 
considerations, it is sufficient for both generators and WCS to rely on a written certification for 
the purposes of ensuring Conditions 1-4 of the Order are met. 
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PROHIBITION ON PURE FORMS OF CARBON, FLUORINE, MAGNESIUM AND BISMUTH 
 
In its December 10, 2007, request, WCS stated that it plans to accept bulk quantities of waste 
containing very low concentrations of SNM that have been homogeneously commingled by the 
generator with inert compounds so that the final waste no longer contains just SNM and the 
“pure forms” of the identified chemicals carbon, fluorine, magnesium, and bismuth.  The 
prohibition on “pure forms” of carbon, fluorine, magnesium, and bismuth is Condition 2 of the 
November 2004 Order.  WCS further stated in its December 10, 2007, letter that the process 
employed by the generator will ensure that the final waste forms can be properly characterized 
for SNM concentration by WCS in compliance with the requirements specified in the SNM 
exemption.  As NRC noted in a letter to WCS dated January 22, 2008, WCS has explained to 
NRC by phone call on December 18, 2007, that the waste is magnesium fluoride mixed with 
sand.  NRC subsequently informed WCS on January 10, 2008, that there would be no criticality 
concerns with such waste, provided the waste is less than 40% MgF2 by volume, and less than 
50% MgF2 by weight.  In the January 22, 2008, letter, NRC committed to clarify Condition 2 
limits in this revision of the Order. 
 
NRC evaluated the technical basis for Condition 2 of the November 2004 Order, and performed 
sensitivity studies to derive mass concentration limits for the impurities carbon, fluorine, 
magnesium, and bismuth in wastes containing SNM.  The first step in the staff’s evaluation was 
a study using the XSDRNPM discrete ordinates code of the general case of a spatially infinite 
emplacement of low-level waste.  For this study, the bulk waste matrix is assumed to be silicon 
dioxide (i.e., sand) at a mass density of 1.6 grams per cubic centimeter, with varying mass 
densities of the impurities carbon, fluorine, magnesium, or bismuth, and SNM mass 
concentrations equal to the concentration limits in Condition 1 of the Order.  For the initial study, 
only dry waste was considered (no water), no special moderators specified in Condition 3 of the 
Order were assumed to be present, and the concentration of SNM in the waste was assumed to 
be spatially uniform. 
 
Staff calculated k∞ curves for each isotope in Condition 1, as a function of the weight percent 
(wt%) of each impurity:  Carbon, fluorine, magnesium, and bismuth. 
 
The results are shown below in Figures 1-4 
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Figure 1.  k∞  as a function of Mg, C, F, and Bi impurity mass concentrations in an infinite SiO2 waste 
matrix containing uranium enriched to 100% 235U at the Condition 1 concentration limit 

 
Figure 2.  k∞  as a function of Mg, C, F, and Bi impurity mass concentrations in 
an infinite SiO2 waste matrix containing uranium enriched to 10% 235U at the 
Condition 1 concentration limit 
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Figure 3.  k∞  as a function of Mg, C, F, and Bi impurity mass concentrations in 
an infinite SiO2 waste matrix containing uranium-233 at the Condition 1 
concentration limit 

 
 
 

 
Figure 4.  k∞  as a function of Mg, C, F, and Bi impurity mass concentrations in 
an infinite SiO2 waste matrix containing plutonium-239 at the Condition 1 
concentration limit 
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Figure 5.  k∞  as a function of Mg, C, F, and Bi impurity mass concentrations in 
an infinite SiO2 waste matrix containing plutonium-241 at the Condition 1 
concentration limit 

 
Based on this study, the Table 1 summarizes the maximum mass concentration allowable for 
each impurity (in terms of wt %), at the maximum allowed concentration of each SNM 
radionuclide listed in Condition 1.  The impurity mass concentration limits are calculated for 
k∞ = 0.95. 
 
Table 1.  Maximum allowable mass concentrations of Mg, C, F, and Bi for each SNM 
radionuclide listed in Condition 1 of the Order. 
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241Pu 2.2E-4 any 37% 39% 32% 
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this initial study did not account for the presence of water in the waste.  Therefore, staff 
conducted a follow-on study which focused on the effect of water on the mass limits expressed 
in Table 1. 
 
For the follow-on water study, staff assumed a certain mass concentration of water in the matrix 
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absorb a limited amount of water without a change in volume.  Review of the results indicated 
that, for uranium enriched to 100% 235U(or 235U(100%)), 233U, 239Pu, and 241Pu, adding even a 
small amount of water reduced k∞.  Therefore, the dry case bounds all moderation levels for 
these radionuclides.  This was not true for the case of uranium enriched to 10% 235U (or 
235U(10%)), where a small amount of water actually increased k∞.  Therefore, staff completed a 
study wherein a series of calculations was performed with 1, 2, and 3 wt% water, to determine 
the optimal moderation level.  The optimum moderation occurred between 1-1.5 wt% water.  
Since the waste system was modeled as a spatially infinite system, adding more hydrogen than 
is present in waste containing 1-1.5 wt% water resulted in excess neutron absorption, which 
caused k∞ to rapidly decrease. 
 
The results of this study are shown in Figures 6-9 below: 
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Figure 6.  k∞  as a function of water mass concentration (wt%) in an infinite 
SiO2 waste matrix containing uranium enriched to 10% 235U at the Condition 1 
concentration limit, for various magnesium impurity mass concentrations. 
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K-inf vs. H2O wt%:  C
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Figure 7.  k∞  as a function of water mass concentration (wt%) in an infinite 
SiO2 waste matrix containing uranium enriched to 10% 235U at the Condition 1 
concentration limit, for various carbon impurity mass concentrations. 
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Figure 8.  k∞  as a function of water mass concentration (wt%) in an infinite 
SiO2 waste matrix containing uranium enriched to 10% 235U at the Condition 1 
concentration limit, for various fluorine impurity mass concentrations. 
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K-inf vs. H2O wt%:  Bi
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Figure 9.  k∞  as a function of water mass concentration (wt%) in an infinite 
SiO2 waste matrix containing uranium enriched to 10% 235U at the Condition 1 
concentration limit, for various bismuth impurity mass concentrations. 

 
To account for possible water moderation, the optimum value of the mass concentration of 
water was taken off each of the graphs.  Based on this, the graph of k∞ as a function of wt% 
impurities was recalculated, for 235U(10%), as shown below in Figure 10: 

K-inf vs. wt frac impurity: U235(10); Optimal Moderation
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Figure 10.  k∞  as a function of impurity mass concentrations at the optimal 
water mass concentration in an infinite SiO2 waste matrix containing uranium 
enriched to 10% 235U at the Condition 1 concentration limit. 

 
The new results are summarized in Table 2 below, and are subject to the following limitations: 
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• Assumes no “special moderators” are present as in Condition 3 
• Assumes total density of waste material does not exceed 1.6 g/cc 

 
Based on this study, the following table shows the maximum allowable mass concentration of 
the impurities carbon, fluorine, and bismuth for each SNM radionuclide at the maximum allowed 
SNM concentration.  The results of the second study on water moderation results in updated 
values for 235U(10%). 
 
Table 2.  Maximum allowable mass concentrations of Mg, C, F, and Bi for each SNM 
radionuclide listed in Condition 1 of the Order, with consideration for optimal water moderation. 
 

Isotope Concentration 
Limit wt% Mg wt% C wt% F wt% Bi 

235U(100%) 6.2E-4 any 28% 34% 34% 
235U(10%) 9.9E-4 any 25% 35%  31% 
233U 4.7E-4 any 41% 42% 33% 
239Pu 2.8E-4 any 43% 43% 34% 
241Pu 2.2E-4 any 37% 39% 32% 

 
The values in Table 2 are Condition 2 of the revised Order. 
 
For waste containing mixtures of C, F, and Bi, the sum of the weight fractions of C, F, and Bi 
shall be compared to the most restrictive maximum allowable weight fractions for any one of 
those elements.  For example, if waste contains uranium enriched to 3.5% in the uranium-235 
isotope (235U(3.5%)), and 15 wt% C, 5 wt% F, and 1 wt% F, then the calculated weight fraction 
of C, F, and Bi shall be assumed to be 21 wt% C, which is less than the allowable weight 
fraction for C in 235U(10%) of 25%.  Similarly, where mixtures of radionuclides are present in the 
waste, then the limiting maximum allowable weight fraction of C, F, and Bi shall be applied.  For 
example, for waste containing a mixture of 239Pu and 235U(10%), the maximum allowable weight 
fractions of C, F, and Bi for 235U(10%) shall apply. 
 
Staff also evaluated the limitations of the water moderation study, which are described above: 
 
Effect of Unusual Moderators 
 
Condition 3 in the Order states that there must be no special moderators such as deuterium 
oxide (D2O), beryllium (Be), or carbon (graphite) present in excess of 0.1%.  The above 
calculations do not take these impurities into account.  Staff evaluated the results of a previous 
sensitivity study performed by Oak Ridge National Laboratory for both Be and D2O.  The results 
of this evaluation are discussed shown below. 
 
K∞ appears to vary roughly linearly with the mass concentration of the special moderators.  
Examination of the lower end of this curve shows that an addition of 0.1 wt% of either Be or D2O 
only results in a change in k∞ of ~0.1%. This is relatively insignificant, so NRC staff concludes 
that a small proportion of these materials will only have a very small effect on the overall results. 
 
Assumption that waste mass density is 1.6 g/cc 
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Because this is an infinite system, k∞ is invariant to the total bulk density, as long as the relative 
mass concentration of the fissile material, waste matrix (SiO2), additional fluorine, carbon, and 
bismuth impurities, and “special moderators” remains unchanged. 
 
CLARIFICATION OF THE SPATIAL UNIFORMITY (HOMOGENEITY) REQUIREMENT 
 
During its review of the December 10, 2007, request by WCS, NRC staff noted that the 
requirements in the Order that SNM concentration in waste be uniform or homogeneous are 
neither clear nor consistent throughout the Order.  Notably, Condition 1 of the Order requires 
that the “SNM must be homogeneously distributed throughout the waste.  If the SNM is not 
homogeneously distributed, then the limiting concentrations must not be exceeded on average 
in any contiguous mass of 600 kilograms.”  NRC staff believes the requirement, as stated, 
should be clarified.  The intent of this requirement is that SNM concentrations in the waste must 
be spatially uniform, such that the limiting concentrations must not be exceeded on average in 
any contiguous mass of 600 kilograms. 
 
In Condition 6 of the Order, generators are required to certify wastes, and include in the 
certification, among other things, “a description of the process by which waste was generated 
showing that the spatial distribution of SNM must be uniform, or other information supporting 
spatial distribution.”  Given the different terminology used in Conditions 1 and 6 (i.e., “SNM must 
be homogeneously distributed” vs. “spatial distribution of SNM must be uniform”), it is not clear 
whether the generator’s certification of spatial uniformity should be judged by the homogeneity 
standard implied in Condition 1, or by a second standard suggested later in Condition 6. 
 
The penultimate paragraph of Condition 6 states, “If the waste is determined to be not 
homogeneous (i.e., maximum, which cannot exceed the limits of Condition 1, and minimum 
testing values performed by the generator are greater than five times the average value), the 
generator shall sample and determine the SNM concentration once per 600 kg thereafter, 
regardless of SNM concentration.  In this case, samples shall be a composite consisting of four 
uniformly sampled aliquots.”  The statistical test for homogeneity (or spatial uniformity) 
expressed parenthetically in this paragraph of the November 2004 Order does not comport with 
the definition stated in Condition 1 of the Order.  Also, the outcome of the statistical test in this 
part of Condition 6, as stated, is always the null set.  That is, the minimum value in a data set is 
never 5 times the average value.  Therefore, if this test were applied literally, one would 
necessarily (and incorrectly) conclude that all waste streams are homogeneous.  The Condition 
6 statistical test for homogeneity is repeated in the second paragraph of Condition 7, which 
addresses the WCS confirmatory sampling requirements. 
 
The single requirement for spatial uniformity of SNM concentration in waste that NRC intended 
is the requirement stated in Condition 1 of the Order.  This requirement states: “The SNM must 
be uniformly distributed throughout the waste, such that the limiting concentrations must not be 
exceeded on average in any contiguous mass of 600 kilograms.”  The basis for 600 kilograms is 
described in the November 2001 Order.  NRC has made certain clarifying changes to Condition 
1, and conforming changes to other Conditions of the Order. 
 
RESTRICTION ON POSSESSION OF HIGHLY WATER SOLUBLE FORMS 
 
As part of its review of the Order, NRC staff evaluated whether the requirement that applies to 
highly water soluble forms of SNM should be revised.  The current requirement (Condition 4) is 
as follows: 

Appendix 5.2, Page 5.2-19



 

17

 
“Waste packages must not contain highly water soluble forms of SNM greater 
than 350 grams of U-235 or 200 grams of U-233 or 200 grams of Pu. The sum of 
the fractions rule will apply for mixtures of U-233, U-235, and Pu.  When multiple 
containers are processed in a larger container, the total quantity of soluble SNM 
shall not exceed these mass limits.  Highly soluble forms of SNM include, but are 
not limited to: uranium sulfate, uranyl acetate, uranyl chloride, uranyl formate, 
uranyl fluoride, uranyl nitrate, uranyl potassium carbonate, uranyl sulfate, 
plutonium chloride, plutonium fluoride, and plutonium nitrate. The presence of the 
above materials will be determined and documented by the generator, based on 
process knowledge or testing.” 

 
This requirement addresses the risk to worker and public safety posed by the potential that 
highly water soluble SNM might redistribute into a critical configuration within a package, should 
water intrude into a waste package.  The basis for the highly water soluble SNM mass limits in 
the Order, as cited in the November 2001 SER, is 10 CFR 150.10, “Persons exempt.”  Staff also 
noted in the November 2001 SER that “the mass of SNM will be limited by the consignment 
mass limits in 10 CFR Part 71.” 
 
The staff believes that the current regulations in 10 CFR Part 71, “Packaging and Transportation 
of Radioactive Material,” and 49 CFR, “Transportation,” are adequate to ensure packaging and 
transportation safety of SNM-bearing waste.  These regulations include provisions for 
exemption of waste from classification as fissile materials (i.e., 10 CFR 71.15), which is likely to 
apply to many SNM-bearing wastes.  Therefore, staff will delete Condition 4 from the Order, 
insofar as this Condition specifies SNM mass limits for individual packages. 
 
Recent history of Part 71 rulemakings 
 
The following provides a brief chronology of Part 71 rulemaking in the area of fissile material 
exemptions since 1997, in support of the staff’s recommendation to delete SNM mass limits for 
individual packages from Condition 4.  Staff reviewed the recent history of Part 71 rulemakings 
pertaining to fissile-exempt packages, beginning with the NRC’s February 1997 emergency final 
rule entitled “Fissile Material Shipments and Exemptions” (62 FR 5907).  In response to public 
comments on this emergency final rule, NRC contracted with Oak Ridge National Laboratory to 
prepare an assessment of the rule.  A July 1998 Oak Ridge report, “Assessment and 
Recommendations for Fissile-Material Packaging Exemptions and General Licenses Within 10 
CFR Part 71,” NUREG/CR-5342, recommended a range of fissile-exempt mass ratios to replace 
exemption criteria of section 71.53(a).  Table 5-4 of NUREG/CR-5342 is reproduced below: 
 
Proposed fissile-exempt mass ratios to replace criteria of §71.53(a) 
 
Package fissile material limit Ratio: Fissile-to-nonfissile 

15 g 
350 g 
350 g 

1:200 
1:2000 
1:200a 

aPackaging required to satisfy standards for Normal Conditions of Transport 
 
In April 2002 (67 FR 21390), the NRC issued a proposed revision to Part 71 to make the 
regulations on packaging and transporting radioactive material compatible with International 
Atomic Energy Agency standards, and to codify other applicable requirements, including 
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revisions to the exemption criteria included in the 1997 emergency final rule.  Section 71.15 of 
the proposed rule addressed fissile materials which are exempt from classification as fissile 
material and from the fissile material package standards.  Specifically, section 71.15(b) of the 
proposed rule described one requirement, which is similar to the requirement in Condition 4 of 
the WCS exemption Order, which is based on the recommendations in NUREG/CR-5342: 
 

“(b) The mass ratio of noncombustible, insoluble-in-water, material (including 
both the contents and packaging) to fissile material is greater than 2000:1 and 
the package contents contain less than 350 g of fissile material.  Lead, beryllium, 
graphite, and hydrogenous material enriched in deuterium may be present in the 
package, but must not be included in determinining the mass ratio for the 
package.  The fissile material may be contained in individual or bulk packaging.” 

 
However, as noted in the discussion published with the final rule, section 73.15(b) in the final 
rule: 
 

“. . . was modified by referring to fissile and non-fissile materials as solid 
materials instead of using ‘noncombustible’ and ‘insoluble-in-water.’  The 
modification was a pragmatic consideration and was made to avoid reference to 
the undefined/ specified word, “noncombustible,” and the phrase, ‘insoluble-in-
water,’ while addressing the need to avoid fissile and nonfissile liquids/gases that 
easily could be consolidated or lost (thereby decreasing nuclear criticality safety) 
in normal and hypothetical accident transportation circumstances.  An additional 
modification, §71.15(c)(2) in the final rule, also removes the limit of 350 g in a 
package and instead specifies criteria for commingling of the material such that, 
within any selected 360 kg of nonfissile solid material, there can be no more than 
180 g of fissile material.  Thus a large rail car with a homogenized distribution of 
fissile material within a nonfissile waste matrix might exceed the 180 g limit but 
would be effectively mixed at low enough concentration to enable safe shipment.” 

(69 FR 3749, January 26, 2004) 
 

As a result, the January 2004 final rule (69 FR 3698) replaced a proposed mass limit in the 
fissile material exemption that would most likely apply to large waste shipments (i.e., 350 g), 
and replaced it with a mass-concentration limit of 180 g fissile material distributed within 360 kg 
of contiguous nonfissile material. 
 
Limits on possession of highly water soluble SNM 
 
Notwithstanding the removal of individual package mass limits for highly water soluble SNM, the 
staff believes that one or more packages of SNM-bearing waste containing highly water soluble 
forms of SNM up to the SNM concentration limits in Condition 1 of the Order could pose a 
security concern, since highly water soluble forms of SNM are readily separable from common 
waste matrices (e.g., soil, metal debris, etc.).  To ensure the security of highly water soluble 
(and thus readily separable) forms of SNM, the staff has modified Condition 4, consistent with 
10 CFR 150.14, such that possession of readily separable forms of SNM in waste is limited to 
amounts below the amount of SNM of low strategic significance defined in 10 CFR 73.2. 
 
The staff does not believe that this requirement need apply to waste bearing insoluble forms of 
SNM possessed under RML R04971.  Water insoluble SNM contained in waste that meets the 
concentration and homogeneity requirements of Condition 1 is sufficiently inseparable, and 
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requires no more protection than is already afforded to other radioactive waste stored at this 
facility. 
 
SNM possessed under multiple radioactive material licenses at the facility 
 
The NRC staff also evaluated whether the total amount of highly water soluble SNM that might 
be possessed by WCS both under its treatment, processing, and storage license (R04971), and 
its pending LLW disposal facility license, raises a concern regarding security of the totality of all 
highly water soluble SNM that might be contained in waste above ground at the WCS site. 
 
Above ground possession of SNM under the pending disposal facility license is limited to 
quantities not sufficient to form a critical mass, as specified in 10 CFR Part 150.11, namely 350 
grams of uranium-235, or 200 grams of uranium-233, or 200 grams of plutonium-239, or 
mixtures of these radionuclides subject to the unity rule.  The totality of waste emplaced for 
disposal (i.e., not above ground) could contain more than a critical mass of SNM dispersed in 
large amounts of waste.  Emplaced waste may remain uncovered until the disposal cells are 
prepared for closure.  However, the staff concludes that highly water soluble SNM contained in 
emplaced waste is generally much less readily identified and retrieved from disposal cells than 
waste in above ground temporary storage.  Therefore, given the small amount of additional 
SNM that may be possessed above ground under the disposal facility license, and the relative 
inaccessibility of emplaced waste, staff finds that it would be highly unlikely that highly water 
soluble SNM contained in waste under both the treatment, processing, and storage license 
(R04971) and the disposal license (R04100) could be identified, retrieved, processed, and 
recovered by a potential adversary in quantities in excess of SNM of low strategic significance, 
as defined in 10 CFR Part 73. 
 
5.  SUMMARY AND CONCLUSION OF SAFETY EVALUATION 
 
Based on its analysis of the operations and waste forms at the WCS’s facility, the NRC staff 
concludes that waste processing and storage operations can be conducted with an acceptably 
low risk of nuclear criticality, theft or diversion, subject to the Conditions of this Order.  The NRC 
staff developed maximum concentration limits to ensure criticality safety and a set of additional 
conditions that ensure criticality safety and special nuclear material safeguards.  These 
conditions are included in this Order to WCS.  The Order would become effective when the 
conditions are incorporated by the State of Texas into WCS’s RML.  

Appendix 5.2, Page 5.2-22



 

20

6.  EXEMPTION CONDITIONS 
 
Conditions 1, 2, 4, 6, and 7 of the Order are amended to read: 
 
1. Concentrations of SNM in individual waste containers and/or during processing must not 

exceed the following values: 
 

SNM Isotope Operational Limit 
(gram SNM/gram waste) 

 

Measurement Uncertainty 
(gram SNM/gram waste) 

U-233 4.7E-04 7.1E-05 

U-235 
(10 percent enriched) 

9.9E-04 1.5E-04 

U-235 
(100 percent enriched) 

6.2E-04 9.3E-05 

Pu-239 2.8E-04 4.2E-05 

Pu-241 2.2E-04 3.2E-05 
 

When mixtures of these SNM isotopes are present in the waste, the sum-of-the-fractions 
rule, as illustrated below, should be used. 

 
U - 233 conc
U - 233 limit

100wt%U - 235 conc
100wt%U - 235 limit

10wt%U - 235 conc
10wt%U - 235 limit

Pu- 239 conc
Pu- 239 limit

Pu- 241 conc
Pu- 241 limit

+ + + + ≤1
 

 
The measurement uncertainty values in column 3 above represent the maximum one-
sigma uncertainty associated with the measurement of the concentration of the particular 
radionuclide. 

 
The SNM must be uniformly distributed throughout the waste, such that the limiting 
concentrations must not be exceeded on average in any contiguous mass of 600 
kilograms. 

 
2. The mass concentration of carbon, fluorine, and bismuth in the waste must be limited as 

follows: 
 

SNM 
Isotope 

Carbon Fluorine Bismuth 

U-233 28 wt% 34 wt% 34 wt% 
U-235(10) 25 wt% 35 wt% 31 wt% 
U-235(100) 41 wt% 42 wt% 33 wt% 
Pu-239 43 wt% 43 wt% 34 wt% 
Pu-241 37 wt% 39 wt% 32 wt% 
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For waste containing mixtures of C, F, and Bi, the sum of the weight fractions of C, F, and 
Bi shall be compared to the most restrictive maximum allowable weight fractions for any 
one of those elements.  Similarly, where mixtures of radionuclides are present in the 
waste, the limiting maximum allowable weight fraction of C, F, and Bi shall be applied. 
 
The presence of the above materials will be determined and documented by the 
generator, based on process knowledge or testing.  

 
4.    Possession of highly water soluble forms of SNM shall not exceed the amount of SNM of 

low strategic significance defined in 10 CFR 73.2.  Highly water soluble forms of SNM 
include, but are not limited to: uranium sulfate, uranyl acetate, uranyl chloride, uranyl 
formate, uranyl fluoride, uranyl nitrate, uranyl potassium carbonate, uranyl sulfate, 
plutonium chloride, plutonium fluoride, and plutonium nitrate. The presence of the above 
materials will be determined and documented by the generator, based on process 
knowledge or testing. 

 
6. Prior to shipment of waste, WCS shall require generators to provide a written certification 

containing the following information for each waste stream: 
 

a. Waste Description.  The description must detail how the waste was generated, list 
the physical forms in the waste, and identify uranium chemical composition. 

b. Waste Characterization Summary.  The data must include a general description of 
how the waste was characterized (including the volumetric extent of the waste, and 
the number, location, type, and results of any analytical testing), the range of SNM 
concentrations, and the analytical results with error values used to develop the 
concentration ranges. 

c. Uniformity Description.  A description of the process by which the waste was 
generated showing that the spatial distribution of SNM is homogeneous or other 
information supporting spatial homogeneity. 

d. Manifest Concentration.  The generator must describe the methods to be used to 
determine the concentrations on the manifests.  These methods could include direct 
measurement and the use of scaling factors.  The generator must describe the 
uncertainty associated with sampling and testing used to obtain the manifest 
concentrations. 

 
WCS shall review the above information and, if adequate, approve in writing this pre-
shipment waste characterization and assurance plan before permitting the shipment of a 
waste stream.  This will include statements that WCS has a written copy of all the 
information required above, that the characterization information is adequate and 
consistent with the waste description, and that the information is sufficient to demonstrate 
compliance with Conditions 1 through 4.  Where generator process knowledge is used to 
demonstrate compliance with Conditions 1, 2, 3, or 4, WCS shall review this information 
and determine when testing is required to provide additional information in assuring 
compliance with the Conditions.  WCS shall retain this information as required by the State 
of Texas to permit independent review. 

 
At the time waste is received, WCS shall require generators of SNM waste to provide a 
written certification with each waste manifest that states that the SNM concentrations 
reported on the manifest do not exceed the limits in Condition 1, and that the waste meets 
Conditions 2 through 4. 
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WCS shall require generators to sample and determine the SNM concentration for each 
waste stream, not to include sealed sources, at a frequency of once per 600 kg if the 
concentrations are above one tenth the SNM limits of Condition 1.  The measurement 
uncertainty shall not exceed the uncertainty value in Condition 1 and shall be provided on 
the written certification.  

 
7. WCS shall sample and determine the SNM concentration for each waste stream, not to 

include sealed sources, at a frequency of once per 600 kg if the concentrations are above 
one tenth the SNM limits of Condition 1.  This confirmatory testing is not required for waste 
to be disposed of at DOE’s WIPP facility. 

 
7.  REFERENCES 
 
The ADAMS accession numbers for the documents related to this SER are: 
 

Document Description Accession Number

December 10, 2007, WCS request for modification to Order ML073550638 

January 22, 2008, NRC acknowledgement of WCS request ML080150622 
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[7590-01-P] 
 
 

NUCLEAR REGULATORY COMMISSION 

Docket No. 70-7005 

NRC-2009-0283 

In the Matter of Waste Control Specialists, LLC 

Order Modifying Exemption from 10 CFR Part 70 

 
AGENCY:  U.S. Nuclear Regulatory Commission. 

ACTION:  Issuance of Order to Modify Waste Control Specialists, LLC’s Exemption from 

Requirements of 10 CFR Part 70. 

FOR FURTHER INFORMATION CONTACT:  Nishka Devaser, Environmental Protection and 

Performance Assessment Directorate, Division of Waste Management and Environmental 

Protection, Office of Federal and State Materials and Environmental Management Programs, 

U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001.  Telephone:  

(301) 415-5196, fax number: (301) 415-5397; e-mail:  Nishka.Devaser@nrc.gov 

 

SUPPLEMENTARY INFORMATION: 

 

I. Introduction 

 Pursuant to 10 CFR 2.106, the Nuclear Regulatory Commission (NRC) is providing 

notice in the Matter of Waste Control Specialists, LLC (WCS) of the issuance of an order to 

modify WCS’s exemption from the requirements of 10 CFR Part 70. 
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II. Further Information 

 I. 

 WCS operates a facility in Andrews County, Texas, that is currently licensed to process 

and store certain types of low-level waste (LLW) and mixed waste (MW), and dispose of 

hazardous and toxic waste.  Texas is an Agreement State.  On November 30, 1997, this facility 

was licensed by the State of Texas Department of Health (TDH) under a 10 CFR Part 30 

equivalent radioactive materials license to possess, treat, and store LLW (R04971).  License 

R04971 is currently under the jurisdiction of the Texas Commission on Environmental Quality 

(TCEQ).  The facility is also licensed by the TCEQ to treat and dispose of hazardous waste.  In 

1997, WCS began accepting Resource Conservation and Recovery Act (RCRA) and Toxic 

Substance Control Act (TSCA) wastes for treatment, storage, and disposal.  Later that year, 

WCS received a license from TDH for treatment and storage of MW and LLW.  The MW and 

LLW streams may contain quantities of special nuclear material (SNM).  On May 29, 2008, the 

TCEQ issued a license to WCS that authorizes WCS to receive and dispose of byproduct 

material as defined in Title 25 of the Texas Administrative Code, Section 289.260(c)(4).  On 

January 14, 2009, the TCEQ denied hearing requests and issued an order which allows a 

license to be granted for disposal of LLW after the applicant demonstrates ownership of all 

mineral rights.  The order provides that a license may not be issued, signed or granted until 

such demonstration is made. 

Section 70.3 of 10 CFR Part 70 requires persons who own, acquire, deliver, receive, 

possess, use, or transfer SNM to obtain a license pursuant to the requirements of 10 CFR Part 

70.  The licensing requirements in 10 CFR Part 70 apply to persons in Agreement States 

possessing greater than critical mass quantities as defined in 10 CFR 150.11.  However, 

pursuant to 10 CFR 70.17(a), “the Commission may....grant such exemptions from the 
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requirements of the regulations in this part as it determines are authorized by law and will not 

endanger life or property or the common defense and security and are otherwise in the public 

interest.” 

In September 2000, WCS requested an exemption from the licensing requirements in 

10 CFR Part 70.  On November 21, 2001, the NRC transmitted an Order to WCS granting an 

exemption to WCS from certain NRC regulations and permitted WCS, under specified 

conditions, to possess waste containing SNM in greater quantities than specified in 10 CFR Part 

150, at WCS’s storage and treatment facility in Andrews County, Texas, without obtaining an 

NRC license pursuant to 10 CFR Part 70.  The NRC exemption applies only to activities 

authorized by TCEQ License R04971.  The Order was published in the Federal Register on 

November 15, 2001 (66 FR 57489).  The conditions specified in the Order are discussed in the 

November 2001 Safety Evaluation Report (SER) that supported the 2001 Order.  

By letters dated August 6, 2003, and March 14, 2004, Waste Control Specialists LLC 

(WCS) requested an amendment to its exemption, which would allow it to use additional 

reagents for chemical stabilization of mixed waste containing SNM.  The NRC transmitted the 

revised Order to WCS on November 4, 2004.  The Order was published in the Federal Register 

on November 12, 2004 (69 FR 65468).  The modified conditions specified in the Order are 

discussed in the August 2004 Safety Evaluation Report (SER) that supported the 2004 Order. 

 In a letter dated December 10, 2007, WCS requested additional modifications to its 

exemption from certain NRC regulations relative to the possession of SNM that is authorized by 

its TCEQ License R04971.  By letter dated January 22, 2008, NRC acknowledged WCS’ 

request.   

WCS’ letter dated December 10, 2007, and NRC’s acknowledgement dated January 22, 

2008, are available at NRC’s Electronic Reading Room at http://www.nrc.gov/reading-
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rm/adams.html.  NRC’s Agencywide Document Access and Management System (ADAMS) is 

available at this website.  The ADAMS accession numbers for the December 10, 2007, and 

January 22, 2008, letters are: 

Document Description Accession Number

December 10, 2007, WCS request for modification of the Order ML073550638 

January 22, 2008, NRC acknowledgement of WCS request ML080150622 

 

II. 

 The NRC staff considers that the appropriate action is to grant WCS’s exemption 

request, with additional modifications.  Currently, WCS is exempted from the requirements of 

10 CFR Part 70, including the requirements for an NRC license in 10 CFR 70.3, for activities 

authorized by TCEQ License R04971.  This modification specifically would allow WCS to:  

Discontinue confirmation sampling upon receipt of waste that WCS verifies is adequately 

characterized by a generator to be uniform and which contains less than one-tenth of the SNM 

concentration limits presented in Condition 1; and to discontinue confirmatory sampling 

requirements of Condition 7 of the Order for sealed sources.  By letter dated January 22, 2008, 

NRC informed WCS that it would clarify Condition 2, which states that waste must not contain 

“pure forms” of chemicals containing carbon, fluorine, magnesium, or bismuth in bulk quantities.  

NRC is also clarifying requirements for spatial uniformity of SNM concentrations in waste.  The 

NRC is also revising Condition 4 of the Order, which currently limits the amount of highly water 

soluble SNM in each package, to address security concerns raised by the NRC staff during its 

review.  Therefore, WCS’s exemption is modified as follows: 
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1. Concentrations of SNM in individual waste containers and/or during processing shall not 

exceed the following values: 

SNM Isotope 
Operational Limit 

(gram SNM/gram waste) 
Measurement Uncertainty 
(gram SNM/gram waste) 

U-233 4.7E-04 7.1E-05 

U-235 
(10 percent 
enriched) 

9.9E-04 1.5E-04 

U-235 
(100 percent 

enriched) 

6.2E-04 9.3E-05 

Pu-239 2.8E-04 4.2E-05 

Pu-241 2.2E-04 3.2E-05 
   

When mixtures of these SNM isotopes are present in the waste, the sum-of-the-fractions 

rule, as illustrated below, shall be used. 

 

The measurement uncertainty values in column 3 above represent the maximum one-

sigma uncertainty associated with the measurement of the concentration of the particular 

radionuclide. 

 

The SNM must be uniformly distributed throughout the waste, such that the limiting 

concentrations must not be exceeded on average in any contiguous mass of 600 

kilograms. 

 

U-233 conc
U-233 limit

100wt%U-235 conc
100wt%U-235 limit

10wt%U-235 conc
10wt%U-235 limit

Pu-239 conc
Pu-239 limit

Pu-241 conc
Pu-241 limit

+ + + + ≤ 1
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2. The mass concentration of carbon, fluorine, and bismuth in the waste must be limited as 

follows: 

SNM Isotope Carbon Fluorine Bismuth 

U-233 28 wt% 34 wt% 34 wt% 

U-235(10) 25 wt% 35 wt% 31 wt% 

U-235(100) 41 wt% 42 wt% 33 wt% 

Pu-239 43 wt% 43 wt% 34 wt% 

Pu-241 37 wt% 39 wt% 32 wt% 

 

For waste containing mixtures of C, F, and Bi, the sum of the weight fractions of C, F, 

and Bi shall be compared to the most restrictive maximum allowable weight fractions for 

any one of those elements.  Similarly, where mixtures of radionuclides are present in the 

waste, the limiting maximum allowable weight fraction of C, F, and Bi shall be applied. 

 

 The presence of the above materials will be determined and documented by the 

generator, based on process knowledge or testing.  

 

3. Waste accepted shall not contain total quantities of beryllium, hydrogenous material 

enriched in deuterium, or graphite above one tenth of one percent of the total weight of 

the waste.  The presence of the above materials will be determined and documented by 

the generator, based on process knowledge, or testing. 

 

4. Possession of highly water soluble forms of SNM shall not exceed the amount of SNM of 

low strategic significance defined in 10 CFR 73.2.  Highly soluble forms of SNM include, 

but are not limited to:  uranium sulfate, uranyl acetate, uranyl chloride, uranyl formate, 
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uranyl fluoride, uranyl nitrate, uranyl potassium carbonate, uranyl sulfate, plutonium 

chloride, plutonium fluoride, and plutonium nitrate.  The presence of the above materials 

will be determined and documented by the generator, based on process knowledge or 

testing.  

 

5. Processing of mixed waste containing SNM will be limited to chemical stabilization (i.e., 

mixing waste with reagents).  For batches with more than 600 kilograms of waste, the 

total mass of SNM shall not exceed the concentration limits in Condition 1 times 600 

kilograms of waste. 

 

6. Prior to shipment of waste, WCS shall require generators to provide a written 

certification containing the following information for each waste stream: 

 

a. Waste Description.  The description must detail how the waste was generated, 

list the physical forms in the waste, and identify uranium chemical composition. 

b. Waste Characterization Summary.  The data must include a general description 

of how the waste was characterized (including the volumetric extent of the waste, 

and the number, location, type, and results of any analytical testing), the range of 

SNM concentrations, and the analytical results with error values used to develop 

the concentration ranges. 

c. Uniformity Description.  A description of the process by which the waste was 

generated showing that the spatial distribution of SNM is homogeneous or other 

information supporting spatial homogeneity. 
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d. Manifest Concentration.  The generator must describe the methods to be used to 

determine the concentrations on the manifests.  These methods could include 

direct measurement and the use of scaling factors.  The generator must describe 

the uncertainty associated with sampling and testing used to obtain the manifest 

concentrations. 

 

WCS shall review the above information and, if adequate, approve in writing this pre-

shipment waste characterization and assurance plan before permitting the shipment of a 

waste stream.  This will include statements that WCS has a written copy of all the 

information required above, that the characterization information is adequate and 

consistent with the waste description, and that the information is sufficient to 

demonstrate compliance with Conditions 1 through 4.  Where generator process 

knowledge is used to demonstrate compliance with Conditions 1, 2, 3, or 4, WCS shall 

review this information and determine when testing is required to provide additional 

information in assuring compliance with the Conditions.  WCS shall retain this 

information as required by the State of Texas to permit independent review. 

 

At the time waste is received, WCS shall require generators of SNM waste to provide a 

written certification with each waste manifest that states that the SNM concentrations 

reported on the manifest do not exceed the limits in Condition 1, and that the waste 

meets Conditions 2 through 4. 
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WCS shall require generators to sample and determine the SNM concentration for each 

waste stream, not to include sealed sources, at a frequency of once per 600 kg if the 

concentrations are above one tenth the SNM limits of Condition 1.  The measurement 

uncertainty shall not exceed the uncertainty value in Condition 1 and shall be provided 

on the written certification. 

 

7. WCS shall sample and determine the SNM concentration for each waste stream, not to 

include sealed sources, at a frequency of once per 600 kg if the concentrations are 

above one tenth the SNM limits of Condition 1.  This confirmatory testing is not required 

for waste to be disposed of at DOE’s WIPP facility.   

 

8. WCS shall notify the NRC, Region IV office within 24 hours if any of the above 

Conditions are violated.  A written notification of the event must be provided within 7 

days. 

 

9. WCS shall obtain NRC approval prior to changing any activities associated with the 

above Conditions. 

 

III. 

 Based on the staff’s evaluation, the Commission has determined, pursuant to 10 CFR 

70.17(a), that the exemption as described above at the WCS facility is authorized by law, will 

not endanger life or property or the common defense and security and is otherwise in the public 

interest.  Accordingly, by this Order, the Commission hereby grants this exemption subject to 
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the above conditions.  The exemption will become effective after the State of Texas has 

incorporated the above conditions into WCS’s RML.   

 

 Pursuant to the requirements in 10 CFR Part 51, the Commission has published an 

Environmental Assessment for the proposed action wherein it has determined that the granting 

of this exemption will have no significant impacts on the quality of the human environment.  This 

finding was noticed in the Federal Register on October 15, 2009 (74 FR 52981-52985). 

 

Dated at Rockville, Maryland this 20th day of October 2009. 

 
 
     FOR THE U.S. NUCLEAR REGULATORY COMMISSION 
 
 
     /RA/ 
 
           
     Larry W. Camper, Division Director 
     Division of Waste Management 
       and Environmental Protection 

Office of Federal and State Materials 
  and Environmental Management Programs 
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1.0 PURPOSE AND SCOPE

This Waste Acceptance Criteria (WAC) is specific to the Resource Conservation and Recovery Act (RCRA)/Toxic
Substances Control Act (TSCA)-permitted landfill (RCRA/TSCA East + West Landfill) and adjacent processing facility.
This document applies to customers shipping waste to the processing facility and/or RCRA/TSCA East + West Landfill
(Landfill) and to Waste Control Specialists LLC (WCS) personnel involved with shipping and receiving waste. Direct
questions regarding the WAC, WCS permits, or licenses to Customer Service at (888) 789-2783. Each form required
by this WAC is available on our website www.wcstexas.com or by contacting Customer Service at (888) 789-2783.

Radioactive waste shipments for disposal in the By-product Material Disposal Facility, Compact Waste Disposal
Facility (CWF) and Federal Waste Disposal Facility (FWF) are outside the scope of this document. Contact Customer
Service at (888) 789-2783 for assistance.

WCS is permitted, licensed, or authorized to store, process and/or dispose of the following waste types:

 Industrial Non-Hazardous waste as defined by the Texas Administrative Code (TAC)
 Hazardous Waste as defined by the Resource Conservation and Recovery Act (RCRA)
 Licensed Low Level Radioactive Waste (LLRW) as defined by the Atomic Energy Act (AEA)*
 By-product material as defined by 30 TAC 336.1105.
 Polychlorinated Biphenyl (PCB) waste as defined by the Toxic Substance Control Act (TSCA)
 Asbestos Containing Material (ACM) regulated by the US Environmental Protection Agency (EPA) [National

Emissions Standards for Hazardous Air Pollutants (NESHAP) and TSCA]
 Exempt Radioactive Waste as defined by 30 TAC 336.5 - including Naturally Occurring Radioactive Material

(NORM) and Technologically Enhanced Naturally Occurring Radioactive Material (TENORM)

2.0 RESPONSIBILITIES

2.1 Waste Control Specialists LLC (WCS)

WCS is responsible for assisting clients in understanding the WAC. WCS is also responsible for assisting
customers with DOT, EPA and TCEQ compliance; however, WCS’ assistance is not a substitute for formal
regulatory compliance training.

2.2 Customers

Customers are responsible for compliance with an executed Environmental Service Agreement (ESA).
Customers are also responsible for packaging, labeling, manifesting and transporting the waste in compliance
with US Department of Transportation (DOT), EPA and Texas Commission on Environmental Quality (TCEQ)
requirements and other applicable regulatory requirements.
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3.0 DEFINITIONS

Debris means solid material exceeding a 60 mm particle size that is intended for disposal and that is: A manufactured
object; or plant or animal matter; or natural geologic material. However, the following materials are not debris: any
material for which a specific treatment standard is provided in Subpart D, Part 268, namely lead acid batteries,
cadmium batteries, and radioactive lead solids; process residuals such as smelter slag and residues from the
treatment of waste, wastewater, sludges, or air emission residues; and intact containers of hazardous waste that are
not ruptured and that retain at least 75% of their original volume. A mixture of debris that has not been treated to the
standards provided by §268.45 and other material is subject to regulation as debris if the mixture is comprised
primarily of debris, by volume, based on visual inspection. [40 CFR 268.2(g)]

Exempt radioactive material means radioactive materials meeting the specified criteria of 25 TAC and/or 30 TAC,
which are exempted from licensed radioactive materials regulations. If a radioactive material is exempted, it can be
disposed of as if it was not a radioactive material. Despite its radioactive content, exempt materials do not need to be
sent to a facility that is licensed for radioactive waste disposal [25 TAC 289.101(o)]. The disposal of exempt material
as a radioactive substance is not subject to further regulation by the TCEQ, though the material is still regulated for
other non-radioactive constituents. If it does not meet the exemption criteria, then it must be disposed of in the manner
stipulated in 30 TAC 336.211, as appropriate to the type of licensed material.

PCB “incidental liquids” means PCB liquids at concentrations ≥50 parts per million (ppm) and <500 ppm PCBs from 
incidental sources, such as precipitation, condensation, leachate or load separation and are associated with PCB
Articles or non-liquid PCB wastes. [from 40 CFR 761.60(a)(3)]

Soil means unconsolidated earth material composing the superficial geologic strata (material overlying bedrock),
consisting of clay, silt, sand, or gravel size particles as classified by the U.S. Natural Resources Conservation Service,
or a mixture of such materials with liquids, sludges or solids which is inseparable by simple mechanical removal
processes and is made up primarily of soil by volume based on visual inspection. Any deliberate mixing of prohibited
hazardous waste with soil that changes its treatment classification (i.e., from waste to contaminated soil) is not
allowed under the dilution prohibition in §268.3. [40 CFR 268.2(k)]

Special Nuclear Material (SNM) means material defined by Title I of the Atomic Energy Act of 1954 as plutonium,
uranium-233, or uranium enriched in the isotopes uranium-233 or uranium-235. Based upon radioactive material
license (RML) R04971 requirements, the only plutonium defined as SNM will be plutonium-239 and plutonium-241.
The definition includes any other material that the Nuclear Regulatory Commission (NRC) determines to be special
nuclear material, but does not include source material.

Ton means 2000 pounds or short ton.

4.0 STATE NOTIFICATION REQUIREMENTS

The State of Texas has notification requirements for industrial generators of both non-hazardous and hazardous
waste. Notification requirements typically pertain to in-state generators that generate greater than 100 kilograms of
Class 1 waste in any calendar month, or exceed the Conditionally Exempt Small Quantity Generator (CESQG) status
for hazardous waste. Generators that fall into the above categories must register with the State of Texas per 30 TAC
335.6(c).

Out-of-state generators do not have to register with the state, unless the generator wants to classify a waste stream
as Class 2 or Class 3 waste. Though out-of-state generators are not required to register with the state, each state has
been assigned a generic identification number available from Customer Service.

Each waste stream received by WCS for storage, processing, and/or disposal is required to have an 8-digit Texas
waste code associated with it. If the waste is generated in the state of Texas and the generator is required to register
with the state, the waste stream must also be registered with the state of Texas. For waste generated out-of-state,
please contact Customer Service at (888) 789-2783 for assistance.
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This 8-digit waste code must be placed in Section 13 of each line item of the EPA Form 8700-22 [Uniform Hazardous
Waste Manifest (UHWM)], using two (2) adjacent boxes on the same row, with four (4) characters per box. Out-of-
state generators of non-hazardous waste cannot use a non-hazardous waste manifest to transport waste to WCS.

4.1 Non-Hazardous Industrial Waste as Defined by the Texas Administrative Code (TAC)

The State of Texas regulates non-hazardous industrial waste by using three classifications, Class 1, Class 2,
and Class 3. Guidance for classification of waste in the State of Texas in located in 30 TAC 335, Subchapter R
and in TCEQ Publication RG-022, Guidelines for the Classification and Coding of Industrial and Hazardous
Wastes. WCS is permitted by TCEQ to treat, store, and dispose of all three classes of waste with certain
restrictions described in the subsections of Section 5.0.

Wastes with planned disposal in the RCRA/TSCA landfill or treatment in the Stabilization Building containing
total beryllium greater than 1500 ppm (.15% by weight) in solid form are managed on a case-by-case basis.
This category may also include licensed radioactive wastes without SNM that will be stored or processed.

Licensed radioactive wastes containing SNM shall not contain total quantities of beryllium greater than 100 ppm
(.01% by weight) in solid form are managed on a case-by-case basis. There are several other requirements for
SNM material that must be met prior to acceptance. See WCS Procedure OP-1.2.22 SNM Exemption
regarding receipt of SNM material or contact Customer Service at (888) 789-2783 for assistance.

5.0 HAZARDOUS WASTE AS DEFINED BY THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
(40 CFR 260-268)

5.1 Treatment Capabilities

WCS is permitted by the TCEQ to treat, store, and dispose of hazardous waste. WCS possesses the capability
to perform the following treatment technologies:

 CHOXD – Chemical oxidation
 CHRED – Chemical reduction
 DEACT – Deactivation
 MACRO– Macroencapsulation
 MICRO – Microencapsulation
 NEUTR – Neutralization
 STABL – Stabilization
 WTRRX– Controlled reaction with water for highly reactive chemicals

5.2 Prohibited RCRA Hazardous Waste Codes and Prohibited Wastes

While WCS is permitted to receive most RCRA hazardous waste codes, there are categories of waste that
WCS is prohibited from accepting. These categories include the following:

 D001 flammable solids that are pyrophoric [40 CFR 261.21(a)(2)] – i.e., lithium paste, metallic sodium,
metallic phosphorous

 D001 ignitable compressed gas [40 CFR 261.21(a)(3)] – i.e., pressurized gases, including those
contained in compressed gas cylinders such as acetylene

 D001 liquid organic peroxides [40 CFR 261.21(a)(4)(i)(C)] – i.e., any liquid organic (carbon-containing)
compound having two oxygen atoms joined together (-O-O-) such as methyl ethyl ketone peroxide

 D003 explosives [40 CFR 261.23(a)(6)] – i.e., explosives as defined by the DOT including detonators,
shock tubes, boosters, charges, initiators and bulk powder
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 Infectious, biological, etiological, or pathological wastes – i.e., untreated medical waste or untreated
animal carcasses

 Municipal garbage or putrescible wastes – i.e., household trash, food wastes

5.3 Storage-Only RCRA Hazardous Waste Codes

WCS is permitted to store, but not treat or dispose, the following RCRA hazardous waste codes as they are
regulated for dioxin and chlorodibenzofuran constituents:

 F020, F021, F022, F023, F026, F027

5.4 Disposal of Waste Compliant with Land Disposal Restrictions (LDR) Treated with Specified Technologies by
Others

WCS does not possess the following specified technologies but may dispose of waste carrying the codes
required to be treated by the specified technology per 40 CFR 268.40 if treated by others to comply with LDR:

 CMBST i.e. D001 - High total organic carbon (TOC) subcategory
 RORGSi.e. D001 - High TOC subcategory
 POLYM i.e. D001 - High TOC subcategory- >10% TOC
 RTHRM i.e. D006 - Cadmium Containing Batteries Subcategory
 RMERCi.e. D009 - High Mercury Subcategory >260 ppm total mercury
 RLEAD i.e. D008 - Lead Acid Batteries Subcategory
 WETOXi.e. P031 - Cyanogen
 ADGAS i.e. P056 - Fluorine
 RMETL i.e. P015 - Beryllium Dust
 RTHRM i.e. P015 - Beryllium Dust

5.5 Specified Technologies/Subcategories Prohibited from Disposal

WCS cannot landfill waste codes assigned the specified technologies/subcategory combinations under any
circumstance in the RCRA/TSCA East + West Landfill:

 HLVIT Vitrification of High Level Mixed Radioactive Waste
 MACROD008 Radioactive Lead Solids Subcategory
 IMERC D009 Hydraulic Oil Contaminated with Mercury Radioactive Subcategory
 AMLGM Amalgamation of Liquid, Elemental Mercury Contaminated with Radioactive Materials

5.6 RCRA Hazardous Waste Treatment for Wastes with Hazardous Organic Constituents

WCS has the capability to treat waste streams with hazardous organic constituents that have a flash point
greater than 140 degrees Fahrenheit via chemical oxidation (CHOXD). The success of chemical oxidation
treatment is highly dependent upon the specific waste matrix. Specific requirements for different categories of
waste are listed below:

5.6.1 Treatment and Storage of RCRA Hazardous Waste

The waste stream must have less than 500 ppm total volatile organic compounds (VOCs). Semi-
volatile organic compounds (SVOC) are handled on a case-by-case basis.

5.6.2 Treatment and Storage of Low-Level Mixed Waste (LLMW)

WCS can treat and/or store mixed hazardous and radioactive waste, but not dispose of it in the
RCRA/TSCA Landfill. Storage of LLMW requiring treatment is contingent upon successful
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completion of a treatability study following profile approval. If WCS cannot treat the waste,
arrangements shall be made to return the waste to the generator or transport it to an alternate
Treatment, Storage and/or Disposal Facility (TSDF) per the generator’s request. WCS is authorized to
store LLRW that has already been treated to meet the Land Disposal Restrictions (LDR).

The VOC and SVOC limits may vary depending upon the specific compounds in question and the
matrix of the waste stream. The overall VOC limit for LLRW is 20%. Each waste stream is handled on
a case-by-case basis. Contact Customer Service at (888) 789-2783 for assistance.

5.7 RCRA Hazardous Waste Debris as Defined by 40 CFR 268 (use of Alternate Treatment Standards)

5.7.1 RCRA Debris (hazardous non-radioactive)

WCS is permitted to treat and dispose of hazardous waste classified as debris that is subject to the
alternate treatment standards in 40 CFR 268.45.

 Micro-encapsulation - The main specified technology that WCS uses to treat debris is micro-
encapsulation (MICRO) with an upper limit for any single piece of debris of 4.5’x2’x2’ and 3,000
pounds. Larger pieces may be accommodated under special circumstances.

 Macro-encapsulation - WCS has the ability to perform macro-encapsulation (MACRO); however,
waste streams requiring this process are reviewed on a case-by-case basis. Contact Customer
Service at (888) 789-2783 for assistance.

 Physical/Chemical Extraction - WCS can utilize other specified technologies allowed under the
alternate treatment standards for debris such as sandblasting or solvent/water washing. Contact
Customer Service at (888) 789-2783 for assistance.

5.7.2 LLMW Debris (hazardous licensed radioactive material)

WCS is permitted to treat but not dispose of mixed waste classified as debris that is subject to the
alternate treatment standards in 40 CFR 268.45.

 Macro-encapsulation (MACRO) - WCS has the capability to macro-encapsulate mixed waste
destined for disposal at WCS’s radioactive waste facilities and the Nevada National Security Site
[NNSS, formerly known as the Nevada Test Site (NTS)]. Due to EnergySolutions restrictions,
WCS does not offer macroencapsulation technology for disposal at EnergySolutions’ Clive, Utah,
facility. Contact Customer Service at (888) 789-2783 for assistance and details.

 Micro-encapsulation (MICRO) - WCS has the capability to micro-encapsulate mixed waste
destined for disposal at NNSS and WCS’s radioactive waste facilities. Contact Customer Service
at (888) 789-2783 for assistance and details.

 Shredding of debris for processing - WCS can also shred debris prior to treatment. The resulting
shredded waste no longer meet the definition of debris and shall be treated to meet the normal
LDR standards found in 40 CFR 268.40. Limitations on shredding are:

 No steel, cast iron, etc., may be greater than ¼” thick.
 No soft metal such as copper, aluminum, lead, brass, etc.
 No electrical motors

 Maximum dimensions on sheeting-type material (such as wood, construction debris, etc.) are 4’
x 4’ x 2’

 Maximum dimensions on concrete-type material is 3’x3’x2’ with a maximum weight of 1,000
pounds per piece

 Physical/Chemical Extraction - If a generator has a waste stream with debris that does not meet
the above guidelines, contact Customer Service at (888) 789-2783 for assistance. WCS can
utilize other specified technologies allowed under the alternate treatment standards for debris
such as sandblasting or solvent/water washing.
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5.8 Alternate Treatment Standards for Soil

5.8.1 RCRA Soil (hazardous non-radioactive)

WCS is permitted to treat and dispose of hazardous waste classified as soil by complying with the
alternate treatment standards for soil in 40 CFR 268.49(c)(1)-(3).

5.8.2 LLMW Soil (hazardous licensed radioactive material)

Though WCS is permitted to treat mixed waste classified as soil, WCS is not licensed to landfill the
material in the RCRA/TSCA Landfill. In order for WCS to treat soil using the alternate treatment
standards for soil, the final disposal facility for the waste must recognize the alternate treatment
standards. There are states that do not allow hazardous waste landfills to use the alternate treatment
standards for soil in order to show compliance with LDR. Contact Customer Service at (888) 789-2783
for assistance.

6.0 LICENSED LOW LEVEL RADIOACTIVE/MIXED WASTE (LLRW/LLMW)

WCS is licensed by the TCEQ to receive, store and process LLRW that meets the following definition:

“Any radioactive material (includes radioactive waste, byproduct material as defined by the Texas Health and
Safety Code paragraph 401.003(3)(B), uranium ore received as waste, NORM waste, and oil and gas NORM
waste.”

This category can be liquid, gas, or solid. The TCEQ has separated radioactive isotopes into four (4) category groups
in 30 TAC 336.1207(a) with Curie (Ci) limits. WCS is limited to the following maximum activities:

 Category I: 2,000 Ci
 Category II: 20,000 Ci
 Category III: 200,000 Ci
 Category IV: 2,000,000 Ci

This definition includes waste classified as Class A, B, C, and greater than Class C. Waste must be classified using
30 TAC 336.362 Appendix E “Classification and Characteristics of Low-Level Radioactive Waste.” Radium-226 is a
waste class driver in Texas and must be included in waste class calculations.

WCS can also accept transuranic (TRU) waste for processing and/or storage within the limits of RML R04971. Prior
to receipt of TRU waste with concentrations exceeding 100 nanocuries per gram (nCi/g), an executed, written
agreement between an authorized federal agency (AFA) and WCS must be obtained for that customer’s waste. WCS
shall assist the customer in obtaining such an agreement, and the agreement shall meet the terms specified in RML
R04971, Condition 15.B. Refer to OP-1.2.22, SNM Exemption.

WCS is licensed by the TCEQ to receive sealed sources for interim storage that do not have a total activity exceeding
150,000 Ci.

All radioactive waste shipped to the WCS facility shall have its radioactivity content determined prior to shipment. The
concentration of each radionuclide shall be determined from nuclear assay, direct measurement, process knowledge,
or any other approved method. Refer to NRC Low-Level Waste Licensing Branch Technical Position on Radioactive
Waste Classification dated 1983. Also refer to NRC Branch Technical Position on Concentration Averaging and
Encapsulation dated 1995. This information is required to maintain WCS facility radioactive material inventory levels
within RML R04971 limits issued by TCEQ.

The concentration of a radionuclide may be determined by indirect methods such as use of scaling factors, which
relate the inferred concentration of one radionuclide to another that is measured, or radionuclide material
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accountability, if there is reasonable assurance that the indirect methods can be correlated with actual measurements.
The concentration of a radionuclide may be averaged over the volume of the waste or weight of the waste if the units
are expressed as picocuries per gram (pCi/g).

Radioactive waste with planned for ultimate disposal in the By-product Material Disposal Facility, Compact Waste
Disposal Facility (CWF) or Federal Waste Disposal Facility (FWF) are required to meet the standards of the governing
documents for each facility, which is outside the scope of this document. Contact Customer Service at (888) 789-
2783 for assistance.

6.1 Special Nuclear Material (SNM)

WCS is licensed by the TCEQ to receive, store and process SNM provided that: “Concentrations of SNM in
individual waste containers and/or during processing must not exceed the following values:”

SNM Isotope1,4
Maximum

Concentration
(g SNM/g waste)

Maximum
Concentration

(pCi/g)

Measurement Uncertainty
(gram SNM/gram waste)

Maximum one sigma
U-233 4.7E-04 4.5E+06 7.1E-05
U-2352 9.9E-04 2.1E+03 (U-235) 1.5E-04
U-2353 6.2E-04 1.3E+03 (U-235) 9.3E-05
Pu-239 2.8E-04 1.7E+07 4.2E-05
Pu-241 2.2E-04 2.3E+10 3.2E-05

1 Isotopes of uranium and plutonium not listed can be received in any concentration.
2 Less than 10 percent enrichment (U-235 mass enrichment)
3 Greater than 10 percent enrichment (U-235 mass enrichment)
4 For a mixture of SNM isotopes listed in this table, the sum-of-the-fractions rule applies.

The TSDF and the LLRW disposal facilities (CWF and FWF) have separate SNM requirements. It is possible
that wastes acceptable for LLRW disposal cannot be stored or treated at the TSDF.

There are several other requirements for SNM material that must be met prior to acceptance. See WCS
Procedure OP-1.2.22 SNM Exemption regarding receipt of SNM material or contact Customer Service at (888)
789-2783 for assistance.

6.2 Storage Restrictions of LLMW

WCS may store unprocessed LLMW up to 365 days with two exceptions:

 Waste that cannot be processed into a form that has a current disposal option must be shipped off-site
within 60 days of receipt

 Waste being treated under a RCRA treatability study is subject to the time constraints set forth by RCRA.

7.0 POLYCHLORINATED BIPHENYL (PCB) WASTE AS DEFINED BY THE TOXIC SUBSTANCES CONTROL
ACT (TSCA) (40 CFR 761)

The following PCB materials can be received, stored, processed, and/or disposed at WCS:

7.1 PCB Soils

For purposes of this section, the RCRA definition of soil in Section 3.0 is applicable.

7.1.1 PCB Soil (non-hazardous non-radioactive material)
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WCS is authorized by TSCA to accept PCB soils for storage and disposal regardless of concentration.
TSCA does not require this material to be treated prior to disposal; however, if there are sorbents
added to bulk shipments of a waste stream, WCS must treat the waste prior to disposal. If the waste is
shipped in containers less than 110 gallons, WCS can dispose of waste containing non-biodegradable
sorbents without treatment, but must treat biodegradable sorbents prior to disposal.

NOTE

TSCA does not allow the solidification of PCB liquids in order to circumvent any incineration
requirements the liquids would normally be subject to.

7.1.2 PCB/RCRA Soil (hazardous non-radioactive material)

Waste that is classified as a RCRA Hazardous Waste and regulated by TSCA as PCB waste must be
treated to meet both TSCA and RCRA treatment requirements. Though TSCA does not require non-
liquid PCB waste to be treated; RCRA considers PCBs as an Underlying Hazardous Constituent
(UHC), and the waste must be treated to meet Universal Treatment Standards (UTS) prior to disposal.
WCS may not treat, under any circumstance, hazardous waste with PCB concentrations equal to or
greater than 1,000 ppm. Hazardous waste with PCB concentrations less than 1000 ppm are be
evaluated on case-by-case basis for treatment. WCS is authorized to store, process and dispose of
RCRA/PCB waste that is defined as “soil” in 40 CFR 268.2 (k) providing the RCRA waste codes and
constituents are within the permit restrictions and guidelines for Hazardous Waste as discussed in this
WAC.

PCBs found in soils that are characteristic for metals only (D004-D011) do not require treatment to
meet UTS per 40 CFR 268.49(d) if the total concentration of PCBs is less than 1,000 ppm per 40 CFR
268.32. The metals must be treated to meet the standards in 40 CFR 268.49.

RCRA/PCB soils with any waste codes other than D004-D011 require treatment per 40 CFR 268.49 of
all RCRA regulated constituents, including PCBs, which are present in the waste stream. WCS
reserves the right to deny waste for treatment though it meets all of WCS’ licenses, permits, and other
requirements.

7.1.3 PCB/LLMW Soil (hazardous licensed radioactive material)

Treatment requirements and capabilities at WCS are the same as listed in section 7.1.2; however,
WCS is not licensed to landfill this type of waste. In order for WCS to treat soil using the alternate
treatment standards, the final disposal facility for the waste must recognize the alternate treatment
standards. There are states that do not allow hazardous waste landfills to use the alternate treatment
standards for soil in order to show compliance with the Land Disposal Restrictions. WCS can attempt
to treat the material to normal treatment standards found in 40 CFR 268.40. Contact Customer Service
at (888) 789-2783 for assistance.

WCS accepts waste streams in this category that have an original PCB concentration of less than 1000
ppm for storage and/or processing on a case-by-case basis. WCS is not currently accepting profiles
that have an original PCB concentration of greater than 1000 ppm PCBs for processing at this time.
Contact Customer Service at (888) 789-2783 for further discussion, as there may be some exceptions.

Radioactive waste with planned for ultimate disposal in the By-product Material Disposal Facility,
Compact Waste Disposal Facility (CWF) or Federal Waste Disposal Facility (FWF) are required to meet
the standards of the governing documents for each facility, which is outside the scope of this
document. Contact Customer Service at (888) 789-2783 for assistance.
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7.1.4 PCB/LLRW Soil (non-hazardous licensed radioactive material)

WCS is authorized to accept this material for storage only. Contact Customer Service at (888) 789-
2783 for assistance.

7.2 PCB Solids

7.2.1 PCB Solids (non-hazardous non-radioactive material)

WCS is authorized by TSCA to accept PCB solids for storage and disposal regardless of concentration.
TSCA does not require this material to be treated prior to disposing of this material; however, if there
are sorbents added to bulk shipments of a waste stream, WCS must treat the waste prior to disposal.
If the waste is shipped in containers less than 110 gallons, WCS can dispose of waste containing non-
biodegradable sorbents without treatment, but must treat biodegradable sorbents prior to disposal.

NOTE:

TSCA does not allow the solidification of PCB liquids in order to circumvent any incineration
requirements the liquids would normally be subject to.

7.2.2 PCB/RCRA Solids (hazardous non-radioactive material)

WCS is authorized to store, process and dispose RCRA/PCB non-liquid waste providing the RCRA
waste codes and constituents are within the permit restrictions and guidelines for Hazardous Waste as
discussed in this WAC. PCBs are considered a UHC under RCRA as defined in 40 CFR 268.2(i) and
40 CFR 268.48, and must be treated to meet the Universal Treatment Standards (UTS). WCS reserves
the right to deny waste for treatment though it meets all of WCS’ licenses, permits, and other
requirements. WCS is authorized to store and process RCRA/PCB waste classified as debris that is
subject to the alternate treatment standards in 40 CFR 268.45. Transformers, capacitors and any other
man-made objects that have special disposal requirements under TSCA 40 CFR 761.60 must be
treated to those standards prior to applying a specified technology under the alternate treatment
standards for debris. All debris for treatment must meet the size and weight limits found in Section 5.7.
Contact Customer Service at (888) 789-2783 for assistance.

7.2.3 PCB/LLMW Solids (hazardous licensed radioactive material)

Treatment requirements and capabilities at WCS are the same as listed in Section 7.1.3; however,
WCS is not licensed to landfill this type of waste.

WCS is permitted to treat PCB/LLMW solids classified as debris that is subject to the alternate
treatment standards in 40 CFR 268.45. Refer to the debris guidance in Section 5.7.

WCS accepts waste streams in this category that have an original PCB concentration of less than 1000
ppm for storage and/or processing on a case-by-case basis. WCS is not currently accepting waste for
processing that has an original PCB concentration greater than 1000 ppm. Contact Customer Service
at (888) 789-2783 for assistance.

7.2.4 PCB/LLRW Solids (non-hazardous licensed radioactive material)

WCS is authorized to accept this material for storage only. All material received by WCS for storage
must be removed from the WCS facility within one year. Contact Customer Service at (888) 789-2783
for assistance.
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Radioactive waste with planned for ultimate disposal in the By-product Material Disposal Facility,
Compact Waste Disposal Facility (CWF) or Federal Waste Disposal Facility (FWF) are required to meet
the standards of the governing documents for each facility, which is outside the scope of this
document. Contact Customer Service at (888) 789-2783 for assistance.

7.3 PCB Liquids

7.3.1 PCB Liquids (non-hazardous and non-radioactive material)

WCS is authorized by TSCA to accept PCB liquids for storage only. As WCS does not possess an
approved technology for the treatment/destruction of liquid PCB waste, each waste stream is be
evaluated for acceptance on case-by-case basis. Contact Customer Service at (888) 789-2783 for
further assistance.

If the waste is between 50 and 500 ppm, and contains liquid that meets the definition of “incidental
liquids” as defined by TSCA and in Section 3.0, WCS may solidify those liquids and dispose of the
material. The generator must supply WCS with information that shows that the liquids do not exceed
500 ppm PCB and are not an ignitable waste as described in 40 CFR 761.75(b)(8)(iii).

NOTE

“Incidental liquids” are defined by TSCA as liquids associated with PCB Articles or non-liquid
PCB waste from incidental sources, such as precipitation, condensation, leachate, or load
separation.

7.3.2 PCB/RCRA Liquids (hazardous non-radioactive material)

WCS is authorized to accept RCRA/PCB liquids for storage. As WCS does not possess an approved
technology for the treatment/destruction of RCRA/PCB liquids, each waste stream is be evaluated for
acceptance on case-by-case basis. Contact Customer Service at (888) 789-2783 for assistance.

If the waste is between 50 and 500 ppm, and contains liquid that meets the definition of “incidental
liquids” as defined by TSCA and in Section 3.0, WCS may solidify those liquids, treat the RCRA
constituents if they are within the permit restrictions and guidelines for Hazardous Waste as discussed
in this WAC, and dispose of the material. The generator must supply WCS with information that shows
that the liquids do not exceed 500 ppm PCB and are not an ignitable waste as described in 40 CFR
761.75(b)(8)(iii).

7.3.3 PCB/LLMW Liquids (hazardous licensed radioactive material)

WCS is authorized to accept PCB/LLMW liquids for storage. As WCS does not possess an approved
technology for the treatment/destruction of PCB/LLMW liquids, each waste stream is be evaluated for
acceptance on case-by-case basis. Contact Customer Service at (888) 789-2783 for assistance.

If the waste is between 50 and 500 ppm, and contains liquid that meets the definition of “incidental
liquids” as defined by TSCA and in Section 3.0, WCS may solidify those liquids, and treat the RCRA
constituents if they are within the permit restrictions and guidelines for Hazardous Waste as discussed
in this WAC. The generator must supply WCS with information that shows that the liquids do not
exceed 500 ppm PCB and are not an ignitable waste as described in 40 CFR 761.75(b)(8)(iii).

WCS is not licensed to landfill this type of material in the RCRA/TSCA landfill. Radioactive waste with
planned for ultimate disposal in the By-product Material Disposal Facility, Compact Waste
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Disposal Facility (CWF) or Federal Waste Disposal Facility (FWF) are required to meet the standards
of the governing documents for each facility, which is outside the scope of this document. Contact
Customer Service at (888) 789-2783 for assistance.

7.3.4 PCB/LLRW liquids (non-hazardous licensed radioactive material)

WCS is authorized to accept LLRW/PCB liquids for storage. As WCS does not possess an approved
technology for the destruction of LLRW/PCB liquids, each waste stream is be evaluated for acceptance
on case-by-case basis. Contact Customer Service at (888) 789-2783 for assistance.

If the waste is between 50 and 500 ppm PCB, and contains liquid which meets the definition of
“incidental liquids” as defined by TSCA in 40 CFR 761.60(a)(3), WCS may solidify those liquids, and
send the solidified waste to a licensed LLRW disposal facility. The generator must supply WCS with
information that shows that the liquids do not exceed 500 ppm PCB and are not an ignitable waste as
described in 40 CFR 761.75(b)(8)(iii).

Radioactive waste with planned for ultimate disposal in the By-product Material Disposal Facility,
Compact Waste Disposal Facility (CWF) or Federal Waste Disposal Facility (FWF) are required to meet
the standards of the governing documents for each facility, which is outside the scope of this
document. Contact Customer Service at (888) 789-2783 for assistance.

7.4 PCB Transformers

7.4.1 PCB Transformers (non-hazardous non-radioactive material)

WCS is authorized by TSCA to accept PCB transformers for storage, processing and subsequent
disposal of the transformer carcass. WCS is authorized to drain and flush transformers according to 40
CFR 761.60 (b)(1)(i)(B), and/or 40 CFR 761.79. The drained PCB oil and rinsate must be sent to a
TSDF with an approved technology to dispose of liquid PCB waste. Though WCS does offer this
service, it is done on a limited basis. Contact Customer Service at (888) 789-2783 for assistance.

7.4.2 PCB/LLRW transformers (non-hazardous licensed radioactive material)

WCS may process transformers that have external radioactive contamination and contain oil that is
greater than 50 ppm PCB, provided the following applies:

 If the transformer contains greater than 500 ppm PCB, it must meet the acceptable surface
contamination levels from 30 TAC 336.364 Appendix G, listed in Section 9.2, for disposal at
WCS, or WCS must decontaminate the transformer according to 40 CFR 761.79. In other
words, if the transformers cannot meet the acceptable surface contamination levels, WCS must
decontaminate the transformer using TSCA regulations to release the transformers from TSCA.
The transformer carcass would then be shipped to a licensed LLRW disposal facility.
Transformer carcasses that contained oil between 50 and 500 ppm can be landfilled at WCS or
shipped to a LLRW disposal facility as required.

 The oil must NOT be contaminated with radioactivity or the generator must agree to accept the
oil and any flushing or rinsate liquids generated by WCS back within 60 days of generation. Any
oil not contaminated with radioactivity is sent to a TSCA-authorized incinerator for destruction.

Radioactive waste with planned for ultimate disposal in the By-product Material Disposal Facility,
Compact Waste Disposal Facility (CWF) or Federal Waste Disposal Facility (FWF) are required to meet
the standards of the governing documents for each facility, which is outside the scope of this
document. Contact Customer Service at (888) 789-2783 for assistance.
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7.5 PCB Capacitors

7.5.1 Small Capacitors (non-hazardous non-radioactive material)

NOTE

A small capacitor is defined by TSCA as “a capacitor which contains less than 1.36 kg (3 pounds) of dielectric
fluid. The following assumptions may be used if the actual weight of the dielectric fluid is unknown. A capacitor
whose total volume is less than 1,639 cubic centimeters (100 cubic inches) may be considered to contain less
than 1.36 kg (3 pounds) of dielectric fluid and a capacitor whose total volume is more than 3,278 cubic
centimeters (200 cubic inches) must be considered to contain more than 1.36 kg (3 pounds) of dielectric fluid. A
capacitor whose volume is between 1,639 and 3,278 cubic centimeters may be considered to contain less than
1.36 kg (3 pounds) of dielectric fluid if the total weight of the capacitor is less than 4.08 kg (9 pounds).”

WCS is authorized by TSCA to accept PCB small capacitors for storage and disposal according to 40
CFR 761.60 (b)(2)(ii) unless the generator is subject to the requirements of 40 CFR 761.60 (b)(2)(iv).

7.5.2 Large Capacitors (non-hazardous non-radioactive material)

WCS is authorized by TSCA to accept PCB large capacitors for storage only. Large capacitors must be
disposed of in a TSCA authorized incinerator as required by 40 CFR 761.60 (b)(2)(iii). WCS is not
currently accepting this type of material for storage. Contact Customer Service at (888) 789-2783 for
assistance.

7.6 PCB Fluorescent Light Ballasts (non-hazardous non-radioactive material)

WCS is authorized by TSCA to store and dispose of PCB fluorescent light ballasts according to 40 CFR
761.60(b)(6)(iii).

8.0 ASBESTOS CONTAINING MATERIAL AS DEFINED BY 40 CFR 61, SUBPART M, AND TSCA IN 40 CFR 763

WCS is approved to store, process, and dispose of regulated (friable) asbestos containing material (RACM) as
defined by 30 TAC Section 330.2 and non-regulated (non-friable) asbestos containing material (ACM) without licensed
radioactive material, provided that waste stream meets all the other requirements of this WAC.

WCS is approved to store and process regulated (friable) asbestos containing material (RACM) as defined by 30 TAC
Section 330.2 and non-regulated (non-friable) asbestos containing material (ACM) with licensed radioactive material,
provided that waste stream meets all the other requirements of this WAC. Radioactive waste with planned for ultimate
disposal in the By-product Material Disposal Facility, Compact Waste Disposal Facility (CWF) or Federal Waste
Disposal Facility (FWF) are required to meet the standards of the governing documents for each facility, which is
outside the scope of this document. Contact Customer Service at (888) 789-2783 for assistance.

There are special precautions that must be taken when processing RCRA hazardous waste and LLMW that contains
asbestos; therefore, WCS may require additional notification time in addition to the standard requirements dictated in
this document to receive and/or process this waste.

All regulated ACM that is friable or otherwise capable of giving off asbestos dust must be wetted with a water and
surfactant mix and stored in two plastic bags whose combined thickness equals at least 6 mil. The plastic bags must
be overpacked in leak-resistant containers that meet applicable shipping requirements for the radioactive content of
the material involved, if applicable. Sharp edges and corners within the package shall be padded or otherwise
protected to prevent damage to the inner plastic during handling and shipping. Since the

Appendix 5.2, Page 5.2-52



WAC Effective Date
7/2/12 WAC

Waste Acceptance Criteria Revision 3a Page 15 of 47

asbestos must be wetted during abatement activities, an absorbent must be added to ensure compliance with the free
liquid criteria for interim storage of licensed radioactive material.

All regulated ACM shall be packaged, marked, and labeled in accordance with the requirements of 40 CFR 61.150.

9.0 EXEMPT RADIOACTIVE WASTE AS DEFINED BY 30 TAC 336.5

WCS is authorized to perform RCRA treatment and disposal of exempt radioactive material. Contact Customer
Service at (888) 789-2783 for assistance. Refer to TCEQ Publication RG-486 Disposal of Exempt Waste That
Contains Radioactive Material for additional detail on wastes eligible for exemption and their corresponding
requirements.

The most common exempt wastes accepted for storage, processing and/or disposal at WCS are described in this
section. Additional exempt radioactive waste categories exist and are described in RG-486. Contact Customer
Service at (888) 789-2783 for assistance.

Source material and NORM waste volumetrically contaminated with transuranic isotopes [plutonium (Pu), americium
(Am), neptunium (Np), berkelium (Bk), curium (Cm) and californium (Cf)] are generally not eligible for exemption.
There are limited exemptions for specific items containing transuranic isotopes (i.e., smoke detectors, release for
unrestricted use of surface contaminated objects). Disposal of material previously licensed under the Atomic Energy
Act may require NRC or Agreement State approval. Contact Customer Service at (888) 789-2783 for assistance.

9.1 General Criteria used for Documenting Exemption Eligibility

These criteria generally apply to bulk wastes not under a specific item exemption.

 The maximum volume of material over which concentration averaging can be performed is 20 yd3

 No single measurement that exceeds 10 times the exemption criteria shall be used to calculate an
average volumetric concentration

 The samples are representative of the material (minimum of a four-point composite sample) or
conservatively biased to provide maximum values

 Analytical data from samples measured by a laboratory can only be accepted if the laboratory is National
Environmental Laboratory Accreditation Conference (NELAC) accredited by the Texas Laboratory
Accreditation Program operated by the TCEQ or the data are exempt from the NELAC-accreditation
requirement based on specific criteria from TCEQ

 Each waste container is considered individually and must independently meet the exemption criteria
 Bulk analysis (in-situ analysis of the entire contaminated volume) is an acceptable methodology for

release of bulk material for disposal
 For the purpose of demonstrating radioactive material meets the exemption requirements for disposal, a

sampling and/or characterization plan/methodology may need to be submitted with the waste profile
 For bulk soil or rubblized debris, a composite sample (or equivalent waste stream specific approved

methodology) is normally required for the equivalent of 20 cy of waste. For other waste streams, such as
contaminated equipment, site-specific approval of the sampling and characterization methodology may
be required

 Surface contaminated debris can be released for disposal by direct sampling only if the material is
rubblized such that bulk samples can be taken and analyzed and the activity is directly expressed as
pCi/g. Surface contamination measurements cannot be converted to average bulk activity concentrations
for the purpose of meeting the exemption criteria. If not rubblized, contaminated debris must meet the
acceptable surface contamination release limits [Equivalent to NRC Regulatory Guide 1.86 Termination
of Operating Licenses for Nuclear Reactors and 30 TAC 336.364 (citing 30 TAC 336.605 Appendix G)].
No single surface measurement may exceed 10 times the appropriate acceptable surface contamination
average limit.

Appendix 5.2, Page 5.2-53



WAC Effective Date
7/2/12 WAC

Waste Acceptance Criteria Revision 3a Page 16 of 47

9.2 Release for Unrestricted Use of Surface Contaminated Objects as Defined in 30 TAC 336.605

If the surface contaminated objects (SCO) were released for unrestricted use (through procedures approved by
the regulatory license reviewers and inspectors), WCS shall review the documentation prior to approving the
waste stream as exempt radioactive waste. Generally, WCS Form OP-1.1-2, Radiological Profile Attachment, is
not required.

Acceptable Surface Contamination Levels from 30 TAC 336.364 Appendix G
Radionuclide1 Average2,3,6 Maximum2,4,6 Removable2,3,5,6

U-natural, U-235, U-238, and
associated decay products except Ra-
226, Th-230, Ac-227, and Pa-231

5,000 dpm
alpha/100 cm2

15,000 dpm
alpha/100 cm2

1,000 dpm
alpha/100 cm2

Transuranics, Ra-223, Ra-224, Ra-226,
Ra-228 Th-natural, Th-228, Th-230, Th-
232, U-232, Pa-231, Ac-227, Sr-90, I-
125, I-126, I-129, I-131, and I-133

1,000 dpm/100 cm2 3,000 dpm/100 cm2 200 dpm/100 cm2

Beta-gamma emitters (radionuclides
with decay modes other than alpha
emission or spontaneous fission)
except Sr-90 and others noted above

5,000 dpm beta-
gamma/100 cm2

15,000 dpm beta-
gamma/100 cm2

1,000 dpm beta-
gamma/100 cm2

1. Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits
established for alpha- and beta-gamma-emitting radionuclides should be applied independently.

2. As used in this appendix, dpm (disintegrations per minute) means the rate of emission by radioactive
material as determined by correcting the counts per minute observed by an appropriate detector for
background, efficiency, and geometric factors associated with the instrumentation.

3. Average contamination level shall not be measured over more than 1 square meter. For objects of less
surface area, the average shall be derived for each object.

4. The maximum contamination level applies to an area of not more than 100 square centimeters (cm2).
5. The amount of removable radioactive material per 100 cm2 of surface area shall be determined by

wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the
amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When
removable contamination on objects of less surface area is determined, the pertinent levels shall be
reduced proportionally and the entire surface shall be wiped.

6. The average and maximum radiation levels associated with surface contamination resulting from beta-
gamma emitters shall not exceed 0.2 millirad/hour at 1 cm and 1.0 millirad/hour at 1 cm, respectively,
measured through not more than 7 milligrams/cm2 of total absorber.

9.3 Small Quantities of Radium or Naturally Occurring Radioactive Material (NORM) in Soil or Other Media as
Defined by 25 TAC 289.259.(d)

NOTE

The radon-220 emanation rate, formed by the decay of radium-228 contaminated material, would likely be
undetectable due to the extremely short half-life of radon-220. The radon-emanation rate specified in 25 TAC
289.259.(d) does not apply to: 1) known NORM types for which the radon-emanation fraction has been
documented to be low, e.g. oil-production scales and sludges; 2) soil in which the known volume of NORM
would be too low to produce a radon-emanation rate of 20 pCi/m2/s (as demonstrated by calculation); or 3) soil
that has been displaced from its natural location and is to be disposed of in a (permitted) disposal site for
hazardous material.
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NORM waste is exempt for purposes of disposal under 25 TAC 289.259(d) if it contains, or is contaminated at,
the following concentrations in soil or other media:

 30 picocuries per gram (pCi/g) or less of radium-226 or radium-228 provided the radon emanation rate is
less than 20 picocuries per square meter per second (pCi/m2/sec)

 5 pCi/g or less of radium-226 or radium-228 in which the radon emanation rate is equal to or greater than
20 pCi/m2/sec

 150 pCi/g or less of any other NORM radionuclide

Radium-226 and radium-228 are considered separately, so both isotopes can be up to the limit (30 or 5 pCi/g)
and still be exempt. Typically, Ra-226 is present in larger quantities than Ra-228. Other media is defined in 25
TAC 289.259(c)(5) as “any volumetric material other than soils or liquids (for example: sludge, scale, slag,
etcetera [sic]).”

9.4 Source Material as Defined by 25 TAC 289.251(d)(1) and (2)

9.4.1 Weight Percent of 0.05

Source material (uranium or thorium) in any physical or chemical form, solution or alloy in which the
source material is <0.05% by weight (1/20th of 1 percent). Enriched uranium is not eligible for
exemption. This translates to the following concentrations:

Specific-Activity Values for 0.05 Weight Percent of Source Material
Isotope or Material Specific Activity

Thorium-232 54.9 pCi/g
Uranium-235 1,078 pCi/g
Uranium-238 167.5 pCi/g

Natural Thorium 100 pCi/g of total Thorium1

Natural Uranium 340 pCi/g of total Uranium2

Depleted Uranium 199 pCi/g of total Uranium3

1. Th-232 is in secular equilibrium with its daughter Th-228 (both isotopes are at an equal activity level).
2. By activity, 48.8% U-234 (daughter of U-238), 2.4% U-235, and 48.8% U-238
3. Typically, by activity, 15.2% U-234, 1.1% U-235 and 83.7% U-238

9.4.2 Unrefined or Unprocessed Ores as Defined by 25 TAC 289.251(d)(2)

Unrefined and unprocessed ore containing source material are exempt provided that the ore has not
been refined or processed. This exemption does not apply to the mining of ore containing source
material for the extraction of source material.

9.4.3 Rare-Earth Elements with Source Material as Defined by 25 TAC 289.251(d)(A)(vi)

Rare-earth metals and compounds, mixtures, and products containing no more than 0.25% by weight
of thorium, uranium, or any combination of these are exempt.

9.5 Specific Items Containing Source Material as Defined by 25 TAC 289.251(d)(3)

9.5.1 Thorium as Defined in 25 TAC 289.251(d)(3)(A)

The following specific items containing thorium are exempt, provided that they meet the weight
percentage and other requirements found in the rule.

 Incandescent gas mantles: any quantity of thorium
 Vacuum tubes: any quantity of thorium
 Welding rods: any quantity of thorium
 Electric lamps used for illuminating: no more than 50 mg thorium per lamp
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 germicidal lamps, sunlamps, and lamps for outdoor or industrial lighting: no more than 2 g
thorium per lamp

 personnel neutron dosimeters: no more than 50 mg thorium per dosimeter
 finished optical lenses: no more than 30% by weight of thorium
 finished aircraft-engine parts containing nickel-thoria alloy
 finished product or part containing metal-thorium alloys not exceed 4% thorium by weight

9.5.2 Uranium as Defined in 25 TAC 289.251(d)(3)(H)

Uranium contained in detector heads for use in fire-detection units is exempt, provided that each
detector head contains not more than 0.005 microcuries (µCi) of uranium.

9.5.3 Source Material as Defined in 25 TAC 289.251(d)(3)(B) and (C)

The following specific items containing uranium are exempt, provided that they meet the weight
percentage and other requirements found in the rule.

 glazed ceramics (for example tableware): the glaze may not contain more than 20% source
material by weight

 glassware (except commercially manufactured glass or ceramic used in construction): no more
than 10% source material by weight

 glass enamel or glass-enamel frit imported or ordered for importation into the U.S., or initially
distributed by manufacturers in the U.S., before July 25, 1983: no more than 10% source
material by weight

 piezoelectric ceramic: no more than 2.0% source material by weight
 photographic film, negatives, and prints: no weight-percent limit

9.6 Depleted Uranium (DU)

9.6.1 Shielding as Part of a Shipping Container as Defined in 25 TAC 289.251(d)(3)(F)

Depleted uranium is exempt if it is used as shielding constituting part of any shipping container,
provided that the shipping container is conspicuously and legibly impressed with the legend "CAUTION
- RADIOACTIVE SHIELDING - URANIUM;" is intact and unaltered, and the uranium metal is encased
in mild steel or an equally fire-resistant material, with a wall thickness of at least 1/8 inch.

9.6.2 Counterweights Installed in Aircraft, Rockets, Projectiles and Missiles as Defined in 25 TAC
289.251(d)(3)(E)

 The counterweights are manufactured in accordance with a specific license issued by the NRC
authorizing distribution by the licensee in accordance with 10 CFR 40

 Each counterweight has been impressed with the following legend clearly legible through any
plating or other covering: “DEPLETED URANIUM” (“CAUTION—RADIOACTIVE MATERIAL—
URANIUM” if manufactured prior to December 31, 1969)

 Each counterweight is durably and legibly labeled or marked with the identification of the
manufacturer and the statement: “UNAUTHORIZED ALTERATIONS PROHIBITED” (“CAUTION -
RADIOACTIVE MATERIAL - URANIUM” if manufactured prior to December 31, 1969).
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9.7 Specific Items as Defined in 25 TAC 289.251(e)(3)

The following items, which incorporate radioactivity for functional purposes, are exempt if they meet the isotope,
activity and radiation exposure levels in their respective rules:

 Timepieces, hands, or dials containing tritium, radium-226 or promethium-147
 Automobile lock illuminators containing tritium or promethium-147
 Precision balances containing tritium
 Automobile shift quadrants containing tritium
 Marine compasses and other marine navigational instruments containing tritium gas
 Thermostat dials and pointers containing tritium
 Electron tubes (including spark-gap tubes, power tubes, gas tubes, glow lamps, receiving tubes,

microwave tubes, indicator tubes, pick-up tubes, radiation detection tubes, and any other completely
sealed tube designed to control electrical currents)

 Instruments for measuring ionizing radiation containing, for purposes of internal calibration or
standardization, a source of radioactive material

 Spark-gap irradiators, containing cobalt-60, for use in electrically ignited fuel-oil burners having a firing
rate of at least 3 gallons per hour

 Capsules containing carbon-14 urea for in vivo diagnostic use in humans
 Self-luminous products containing tritium, krypton-85, or promethium-147
 Items that contain less than 0.1 µCi of radium-226 if received, possessed, used, transferred, or owned

prior to January 1, 1986
 Ionization-chamber smoke detectors containing no more than 1 μCi of americum-241 per detector in the 

form of a foil and designed to protect life and property from fire
 Detectors must be intact to qualify for this exemption. That is, the cover must not have been

removed, nor the source removed from the unit.
 Gas and aerosol detectors containing radioactive material designed to protect life or property from fires

and airborne hazards are exempt provided that the detectors were manufactured, imported, or
transferred in accordance with a specific license issued by the NRC, an agreement state or a licensing
state which authorizes the initial transfer of the detectors to persons who are exempt from regulatory
requirements:
 Detectors must be intact to qualify for this exemption. That is, the cover must not have been

removed, nor the source removed from the unit.
 Required documentation to qualify for this exemption is typically either a sealed-source-and-

device (SS&D) sheet or a copy of the radioactive-material license that identifies the make and
model of the smoke detector as exempt. The SS&D sheet can be obtained from the
manufacturer. If it is unobtainable, the state regulator has access to additional resources not
available to the public that may be able to identify the detector’s make and model as exempt. If
documentation cannot be found, then that item cannot be exempted under this rule.

9.8 Oil Production NORM

9.8.1 Waste Generated in Texas under Authority of the Railroad Commission of Texas (RRC)

Pipe (tubulars) and other downhole or surface equipment used in oil production contaminated with
NORM scale or residue are exempt if the maximum radiation exposure level, including the background
radiation level, does not exceed 50 microRoentgens per hour (μR/hr) at any accessible point per 25 
TAC 289.259(d)(3). Contact Customer Service at (888) 789-2783 for the current interpretation of this
rule for gas production equipment.

9.8.2 Waste Generated outside of Texas and under Authority of the TCEQ

Out-of-state oil production wastes are eligible for the RRC dose rate-based exemption criteria of
Section 9.8.1. Contact Customer Service at (888) 789-2783 for the current interpretation of this rule for
gas production equipment.
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9.9 Building, Construction, Industrial Processing, and Other NORM

The following materials commonly contain NORM at relatively high concentrations (but have not been
concentrated to higher levels than those found in their natural state and are therefore exempt):

 Refractory bricks: NORM is not concentrated during use in a furnace and is therefore exempt under 25
TAC 289.259(d)(5)(C)

 Zirconium oxide (zircon, zirconium): commonly used as a blasting agent. It has a typical total activity of
130 to 145 pCi/g but contains a higher activity of radium (greater than 30 pCi/g) than uranium and
thorium. It is exempt under 25 TAC 289.259(d)(5)(C) as a NORM material used in industrial processing in
which radionuclide content has not been concentrated to higher levels than found in its natural state

 Monazite sand containing thorium-232 and its daughters
 Alumina, used for ceramic insulators in electrical equipment

9.10 Potassium and By-Products from Fossil-Fuel Combustion as Defined in 25 TAC 289.259(d)(5)

The following products and materials and the recycling of equipment or containers used to produce, contain, or
transport them, are exempt:

 potassium and potassium compounds that have not been isotopically enriched in the radionuclide K-40
 byproducts from fossil-fuel combustion (bottom ash, fly ash, and by-products of flue-gas emission control)

9.11 Emission-Control Dust from Electric-Arc Furnaces as Defined in 25 TAC 289.259(d)(5)

Emission-control dust and other material from electric-arc furnaces or foundries contaminated as a result of
inadvertent melting of cesium-137 or americium-241 sources may be transferred for disposal to a hazardous
waste disposal facility authorized by the TCEQ without regard to its radioactivity if all of the conditions of 25
TAC 289.202(ff)(2) are met.

10.0 PRE-SHIPMENT REQUIREMENTS

WCS strives to be a customer-oriented company; however, with regulations associated with our business, it can seem
very difficult to ship waste to WCS. WCS works with customers to guide them through this process. Each form
required by this WAC is available on our website www.wcstexas.com or by contacting Customer Service at (888) 789-
2783.

10.1 Overview:

 Set up a credit account with WCS
 Review and execute a WCS Environmental Service Agreement (ESA)
 Ensure each waste meets the Texas State Notification Requirements
 Sign a quote letter from WCS for each waste stream
 Submit a WCS profile for each waste stream to be shipped and receive an Acceptance Letter from WCS
 If required, submit a representative pre-shipment sample
 Submit a 5-day advanced shipment request and advance draft manifest and receive shipment approval

from WCS prior to commencing transportation

10.2 Setting up an Account with WCS

A customer may either complete either a WCS credit application or provide a Dunn and Bradstreet number.
WCS Form OM-1.1-2, Business Application, is the WCS credit application. Depending upon the review of the
information, WCS may require payment upon receipt of waste or extend a credit line to the customer. The
credit line and terms may vary from customer to customer depending upon credit history.
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10.3 Reviewing and Executing a WCS Environmental Service Agreement

WCS requires each customer to review and execute a WCS. WCS provides an ESA for customers. WCS
reviews each agreement/contract on a case-by-case basis.

10.4 State Notification Requirements

The State of Texas has notification requirements for industrial generators of both non-hazardous and hazardous
waste, and they are discussed in Section 4.0.

10.5 Quote Letters

Once WCS has reviewed the preliminary information, a quote is generated and forwarded to the customer for
review. WCS reserves the right to amend budgetary numbers based on the final approved profile. Verbal,
undocumented, or written proposals are considered budgetary numbers to which pricing may be adjusted. A
signed quote or purchase order is required prior to scheduling waste into WCS. Waste received by WCS that
does not conform to the approved profile is subject to alternative treatment and pricing adjustments.

10.6 Submitting a WCS Profile for Approval

Each waste stream received by WCS must undergo an approval process. The first step in this process is the
completion of a WCS Profile. It is the generator’s responsibility to ensure waste is classified and characterized
correctly through process knowledge and/or analytical data. Regulatory guidance is in 40 CFR 262.11. WCS
may advise customers in this process; however, the generator must ultimately inform WCS of the waste
classification for each waste stream. Additional documentation and/or sampling requirements may differ
depending upon the regulatory status of each waste stream. The following guidelines describe the general
categories and the required information for each category. Contact Customer Service at (888) 789-2783 to
discuss specific waste streams.

If waste is to be transferred from the LLRW disposal facilities (CWF and FWF) to the TSDF, the forms in the
Low-Level procedures may substitute for their corresponding TSDF forms referenced in this document,
providing that all acceptance criteria and documentation requirements are met to the full extent of this
procedure. This substitution shall be made at WCS’ discretion.

For waste received under the TSDF for the purpose of storage prior to transfer to the LLRW disposal facilities,
the forms in the Low-Level procedures may substitute for their corresponding TSDF forms referenced in this
document, providing that all acceptance criteria and documentation requirements are met to the full extent of
this procedure. This substitution shall be made at WCS’ discretion.

The TSDF and the LLRW disposal facilities have separate SNM requirements. It is possible that wastes
acceptable for LLRW disposal cannot be stored or treated at the TSDF.

WCS reserves the right to require samples and/or additional documentation in conjunction with the general
waste stream categories the below subsections.

10.6.1 Requirements for Direct Disposal, Treatment or Storage of Lab Packs in Sections 10.6.2 through
10.6.8
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WCS does not perform incineration, including incineration of lab packs.

 WCS Form OP-1.1-1, Waste Profile Sheet
 WCS Form OP-1.1-2, Radiological Profile Attachment, as applicable
 WCS Procedure OP-1.2.22 Attachment 1, Special Nuclear Material Exemption Certification

Attachment, as applicable
 WCS Form WAC-04, Lab Pack Inventory, for each container to be shipped. Lab packs are

approved on a container-by-container basis. WCS requires generators to use this specific form
unless they have obtained approval from Customer Service to use an alternate form. Each Lab
Pack Inventory must be approved by Customer Service as part of the profile approval process.
Any deviations after approval shall be addressed as a significant change in the profile and must
be approved by Customer Service.

10.6.2 Direct Disposal of Non-Hazardous Waste

 WCS Form OP-1.1-1, Waste Profile Sheet
 Analytical data package(s) corresponding to the waste
 If requested by WCS, a one-liter representative sample with WCS Form AL-2.1.1-2, Chain of

Custody Record for Samples for Pre-Acceptance Samples
 Exceptions to sample requirements:

 Debris
 If the generator has supplied WCS with enough documentation to ensure compliance

with WCS permit and operational constraints, a representative sample may not be
required.

10.6.3 Direct Disposal of Waste Compliant with Land Disposal Restrictions (LDR)

 WCS Form OP-1.1-1, Waste Profile Sheet
 LDR certifications as required by 40 CFR 268
 Analytical data package(s) corresponding to the waste
 If requested by WCS, a one-liter representative sample with WCS Form AL-2.1.1-2, Chain of

Custody Record for Samples for Pre-Acceptance Samples
 Exceptions to sample requirements:

 Debris - The waste stream must be free from treatment residue or have been treated by
an immobilization technology allowed in 40 CFR 268.45

 If the generator has supplied WCS with enough documentation to ensure compliance
with WCS permit and operational constraints, a representative sample may not be
required.

10.6.4 Direct Disposal of Exempt Radioactive Waste

 WCS Form OP-1.1-1, Waste Profile Sheet
 WCS Form OP-1.1-2, Radiological Profile Attachment, as applicable
 Analytical data package(s) corresponding to the waste. Transcripts of the data package

certificates or electronic data deliverable (EDD) spreadsheets are not acceptable as the package
shall be reviewed as part of the exemption concurrence process.

 Radiological surveys corresponding to the waste.
 If requested by WCS, a one-liter representative sample with WCS Form AL-2.1.1-2, Chain of

Custody Record for Samples for Pre-Acceptance Samples
 Exceptions to sample requirements:

 Debris - The waste stream must be free from treatment residue or have been treated by
an immobilization technology allowed in 40 CFR 268.45

 If the generator has supplied WCS with enough documentation to ensure compliance
with WCS permit and operational constraints, a representative sample may not be
required.
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10.6.5 Treatment Prior to Disposal of Non-Hazardous and RCRA Hazardous Waste

 WCS Form OP-1.1-1, Waste Profile Sheet
 Analytical data package(s) corresponding to the waste
 If requested by WCS, a one-liter representative sample to support recipe development with WCS

Form AL-2.1.1-2, Chain of Custody Record for Samples for Pre-Acceptance Samples
 Exceptions to sample requirements (WCS may require a sample for recipe development):

 Debris
 Lab packs
 If the generator has supplied WCS with enough documentation to ensure compliance

with WCS permit and operational constraints, a representative sample may not be
required.

10.6.6 Treatment Prior to Disposal of Exempt Radioactive Waste

 WCS Form OP-1.1-1, Waste Profile Sheet
 WCS Form OP-1.1-2, Radiological Profile Attachment, as applicable
 Analytical data package(s) corresponding to the waste. Transcripts of the data package

certificates or EDD spreadsheets are not acceptable as the package shall be reviewed as part of
the exemption concurrence process.

 Radiological surveys corresponding to the waste.
 If requested by WCS, a one-liter representative sample to support recipe development with WCS

Form AL-2.1.1-2, Chain of Custody Record for Samples for Pre-Acceptance Samples
 Exceptions to sample requirements (WCS may require a sample for recipe development):

 Debris
 Lab packs
 If the generator has supplied WCS with enough documentation to ensure compliance

with WCS permit and operational constraints, a representative sample may not be
required.

10.6.7 Treatment and/or Storage of LLRW or LLMW without SNM

 WCS Form OP-1.1-1, Waste Profile Sheet
 WCS Form OP-1.1-2, Radiological Profile Attachment
 Analytical data package(s) corresponding to the waste.
 Radiological surveys corresponding to the waste.

10.6.8 Treatment and/or Storage of LLRW or LLMW with SNM

 WCS Form OP-1.1-1, Waste Profile Sheet
 WCS Form OP-1.1-2, Radiological Profile Attachment
 WCS Procedure OP-1.2.22 Attachment 1, Special Nuclear Material Exemption Certification

Attachment
 Analytical data package(s) corresponding to the waste.
 Radiological surveys corresponding to the waste.
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10.7 Pre-Shipment Samples

All pre-shipment samples must be pre-authorized and sent to the following address via Fed Ex, UPS or Courier
in compliance with all applicable 49 CFR and International Air Transportation Association (IATA) Dangerous
Goods Regulations. The shipment must include WCS Form AL-2.1.1-2, Chain of Custody Record for Samples
for Pre-Acceptance Samples. Do not ship samples via US Postal Service. WCS receives FedEx and UPS
deliveries once per day in the afternoon, and Saturday delivery is not available in this region.

FedEx Courier or UPS
Laboratory Manager Laboratory Manager
Waste Control Specialists LLC Waste Control Specialists LLC
9998 W State Hwy 176 9998 W State Hwy 176
Eunice, NM 88231 Andrews, TX 79714
(888) 789-2783 (888) 789-2783

Pre-shipment samples with licensed radiological material and/or SNM cannot ship to WCS until after the profile
is approved. SNM wastes must meet the sampling and analysis requirements of OP-1.2.22, SNM Exemption,
prior to receipt by WCS. Contact Customer Service at (888) 789-2783 for further direction.

10.8 Inbound Waste Shipment Request Form

Each shipment of waste to WCS must be pre-approved. Customers shall complete and submit WCS Form OP-
1.1.1-1, Inbound – Waste Shipment Request with an advance draft manifest and shipping documentation at
least five (5) business days before arrival. WCS may waive the five (5)-business day notification and advance
draft manifest requirements at WCS’ sole discretion. After the shipment request is approved, the customer is
provided with written shipment approval and confirmed gate dates and times. Shipping documentation may
include, and is not limited to:

 Exempt and licensed radioactive waste shipment requests shall include, upon WCS’ request, a pre-
shipment survey for each conveyance to verify dose rates and removable contamination are within profile
limits

 WCS Procedure OP-1.2.22 Attachment 4, Certification of SNM Manifest Information
 WCS Form WAC-04, Lab Pack Inventory, as applicable
 WCS Form WAC-06, Key to Multiple Line Manifests, as applicable
 WCS Form WAC-07, Land Disposal Restriction Notification/Certification, as applicable
 WCS Form WAC-08, PCB Continuation Sheet, as applicable
 WCS Form WAC-09, Asbestos Record of Shipment, as applicable
 EPA Form 8700-22, Uniform Hazardous Waste Manifest, as applicable
 EPA Form 8700-22A, Uniform Hazardous Waste Manifest (Continuation Sheet), as applicable
 NRC Form 540, Uniform Low-Level Radioactive Waste Manifest - Shipping Paper, and NRC Form 540A

Continuation, as applicable
 NRC Form 541, Uniform Low-Level Radioactive Waste Manifest - Container and Waste Description, and

NRC Form 541A Continuation, as applicable
 NRC Form 542, Uniform Low-Level Radioactive Waste Manifest – Manifest Index and Regional Compact

Tabulation, and NRC Form 542A Continuation, as applicable
 NRC Form 741, Nuclear Material Transaction Report, as applicable
 NRC Form 741A, Nuclear Material Transaction Report (Continuation), as applicable

11.0 PROPER COMPLETION OF SHIPPING DOCUMENTATION

11.1 EPA Form 8700-22, Uniform Hazardous Waste Manifest (UHWM)

All manifests for hazardous wastes must be prepared according to the instructions found in the Appendix to 40
CFR 262, and must also contain the TCEQ solid waste registration number (Texas Waste Code) for each
waste. Additionally, instructions are pre-printed on the back of the UHWM and available in greater detail from
EPA’s Hazardous Waste Manifest System webpage http://www.epa.gov/wastes/hazard/transportation/manifest/
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Manifests for Class 1 wastes must be prepared according to 40 CFR 262 with the addition of the Texas Waste
Codes for each waste. When itemizing Class 1 waste, the Texas Waste Codes shall be used when EPA
identification numbers are not required.

This 8-digit Texas Waste Code must be placed in Section 13 of each line item of the UHWM, using two (2)
adjacent boxes on the same row, with four (4) characters per box. Out-of-state generators of non-hazardous
waste cannot use a non-hazardous waste manifest to transport waste to WCS.

If more than four line items of waste are shipped, they must be recorded on EPA Form 8700-22A, Uniform
Hazardous Waste Manifest (Continuation Sheet).

Each transporter must be listed on the UHWM. Generally, shipments by highway have one (1) or two (2)
transporters listed in Sections 6 and 7, respectively. Shipments by rail may have three (3) or more transporters,
and the third and subsequent transporters must be recorded on EPA Form 8700-22A, Uniform Hazardous
Waste Manifest (Continuation Sheet). The second to last rail transporter is Union Pacific (UP) railroad and final
transporter is Texas New Mexico Railroad (TNMR). In addition, WCS requires the following information to be
placed on the manifest:

 Section 8, Designated Facility Name and Site address must be completed as shown below
8. Designated Facility Name and Site Address U.S. EPA ID Number

Waste Control Specialists LLC TXD988088464
TSD Facility
9998 W. State Hwy. 176
Andrews, TX 79714
Facility’s Phone: 432-525-8500

 Each line item under Section 9a, HM through 13, Waste Codes, must pertain to only one WCS-approved
profile and carry the same RCRA and/or State Waste Codes.

 If the manifest has more than one line item, WCS must be able to determine which containers apply to
each line item of section 9. WCS Form WAC-06, Key to Multiple Line Manifests, works well.

 Section 11, Total Quantity, cannot have entries with decimal points or fractions. PCB shipments must
have the weight listed in kilograms

 Section 14, Special Handling Instructions and Additional Information, must specify the waste profile for
each line item. The identification number of the shipping container for bulk shipment must be entered.

Unit trains of gondolas, where the gondola is the package, may be recorded on one UHWM. Include an
attachment listing each equipment number, gross weight, net weight and volume as this information may not fit
into Section 14.

Gondolas and flat cars sent in package service must each have a UHWM. One UHWM may be used for a flat
car with intermodals. It is the customer’s choice to prepare a UHWM for each intermodal or for the transporting
flat car. Section 14 must list the equipment number of the flat car and the equipment numbers for each
intermodal.

11.2 Land Disposal Restriction (LDR) Notification and Certification

Generators of hazardous waste or treatment facilities that offer hazardous waste for shipment to a Treatment
Storage and Disposal Facility (TSDF) are required to send notification of the land disposal restrictions
applicable to each waste stream. The regulations applicable to LDR are in 40 CFR 268.7. WCS Form WAC-
07, Land Disposal Restriction Notification/Certification complies with these requirements. If a customer uses an
LDR notification form other than WAC-07, it must meet the criteria of 40 CFR 268.7.
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11.3 NRC Forms 540/541/542 Uniform Low-Level Radioactive Waste Manifests

Licensees who must comply with manifesting regulations are defined in 10 CFR 20 Appendix G. Typically, all
shipments of LLRW and LLMW for which the consignee is a licensed LLRW disposal facility are subject to NRC
manifesting requirements. WCS accepts multiple profiles on a manifest as long as the waste profile number is
included within the package identification number.

As a low-level radioactive waste treatment and disposal facility, WCS requires generators, processors, and
collectors to send NRC Form 540, 541, and 542 as required per 10 CFR 20 Appendix G. Some exempt/NORM
radioactive material, although exempted from licensing and/or disposal requirements, may require shipping
papers in accordance with DOT regulations. Shippers with specific questions on completing NRC Form 540,
541, or 542 may contact WCS’ Customer Service Department at (888) 789-2783.

Waste must be classified using 30 TAC 336.362 Appendix E “Classification and Characteristics of Low-Level
Radioactive Waste.” Radium-226 is a waste class driver in Texas and must be considered in waste class
calculations.

WCS requires shippers to include these forms, preferably electronically, in LowTrack™ file format, with their 5-
day advance shipment request to verify compliance with waste profiling and WCS license conditions.
LowTrack™ files may be either locked or unlocked. Each package of low-level radioactive material must be
listed separately on these forms. WCS does not consider a conveyance to be a package.

Detailed instructions on completing these forms are in 49 CFR 172 and the current revision of NUREG/BR-
0204, Instructions for Completing NRC's Uniform Low-Level Radioactive Waste Manifest.

11.4 NRC Forms 741/741A Nuclear Material Transaction Reports

DOE and NRC regulations require each licensee who ships, receives, or adjusts their physical inventory for
source or special nuclear material to document and report such activities to the Nuclear Materials Management
and Safeguards System (NMMSS). The documentation is submitted using NRC Form 741, and lengthy
transactions use Form 741A, also. WCS requires shippers to fill out NRC Forms 741 and 741A in accordance
with 10 CFR 40.64, 70.54, 72.78, 74.15, 75.34, 76.113, 76.115, 76.117, and 150.16. Generators/shippers with
specific questions on completing NRC Form 741/741A may contact WCS’ Customer Service Department at
(888) 789-2783.

Refer to the current revision of NUREG/BR-0006, Instructions for Completing Nuclear Material Transaction
Reports. Generators are required to fill out NRC Form 741/741A when transferring, receiving, or adjusting their
inventory of uranium or thorium source material in any manner by 1 kilogram or more, or whenever the licensee
transfers or receives a quantity of SNM of 1 gram or more of contained uranium-235, uranium-233, or
plutonium.

WCS’ Reporting Identification Symbol (RIS) for TCEQ RML R04971 is XVI. WCS requires the licensee to list
the UHWM or radioactive waste manifest number within the miscellaneous box on DOE/NRC Form 741/741A.

11.5 PCB Continuation Sheet

For each shipment of PCB waste, 40 CFR 761.207 requires generators to use a UHWM. The generator is
required by TSCA to supply specific additional information described below. If the information cannot be legibly
entered on the UHWM, use WCS Form WAC-08, PCB Continuation Sheet. Generators are not required to use
WCS Form WAC-08; however, all information below is required for each container shipped.

11.5.1 For each Bulk Load of PCBs:

 The identity of the PCB waste
 Earliest date of removal from service for disposal
 Weight in kilograms of the PCB waste (net weight)
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11.5.2 For each PCB Article Container or PCB Container:

 The unique identifying number, type of PCB waste (e.g., soil, debris, small capacitors)
 Earliest date of removal from service for disposal
 Weight in kilograms of the PCB waste contained (net weight)

11.5.3 For each PCB Article not in a PCB Container or PCB Article Container:

 The serial number if available, or other identification if there is no serial number
 The date of removal from service for disposal
 Weight in kilograms of the PCB waste in each PCB Article (net weight)

11.6 Asbestos Record of Shipment

For each shipment of waste that contains asbestos, 40 CFR 61.150 (d)(1) requires that the generator submit a
Record of Shipment. WCS Form WAC-09, Asbestos Record of Shipment, may be used. Generators are not
required to use WCS Form WAC-09; however, all information below is required for each container shipped.

 The name, address, and telephone number of the waste generator
 The name and address of the local, State, or EPA Regional office responsible for administering the

asbestos NESHAP program
 The approximate quantity in cubic meters
 The name and telephone number of the disposal site operator
 The name and physical site location of the disposal site
 The date transported
 The name, address, and telephone number of the transporter(s)
 A certification that the contents of the consignment are fully and accurately described by proper shipping

name; are classified, packed, marked, and labeled; and are in all respects in proper condition for
transport by highway according to applicable international and government regulations

11.7 Lab Pack Inventories

Lab packs are approved on a container-by-container basis. WCS requires generators to use WCS Form WAC-
04, Lab Pack Inventory, unless they have obtained approval from Customer Service to use an alternate form.
Each Lab Pack Inventory must be approved by Customer Service as part of the profile approval process. Any
deviations after approval shall be addressed as a significant change in the profile and must be approved by
Customer Service. The Lab Pack Inventory must accompany the shipping documentation and a copy must be
attached to the applicable container.

12.0 TRANSPORTATION REQUIREMENTS

12.1 Waste Transportation Requirements

All waste generators, brokers and transporters must sign and return WAC-01, Waste Transportation
Requirements. Waste transporters must meet WCS’ insurance requirements, included in the client’s ESA and
available from Customer Service or WCS’ Purchasing Agent, prior to entering the site.

All shipments of waste received by WCS must conform to US DOT regulations in 49 CFR 100 through 49 CFR
185, NRC regulations in 10 CFR 71, and RCRA regulations in 40 CFR 261 through 40 CFR 268.

Each waste package shall be prepared for shipment to minimize damage during transit. Damage or
contamination incurred during transit is the responsibility of the generator, and must be appropriately addressed
prior to acceptance by WCS.
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WCS staff shall direct waste transporters while delivering freight shipments to the facility. Transporters shall
remain with their transport vehicle while not actively off-loading.

12.2 Freight Transportation Requirements

Transporters, including common carriers, of freight (i.e., reagents, new containers, supplies) to WCS must meet
WCS’ insurance requirements, available from Customer Service or WCS’ Purchasing Agent, prior to entering
the site.

All shipments of freight received by WCS must conform to US DOT regulations in 49 CFR 100 through 49 CFR
185, NRC regulations in 10 CFR 71, and RCRA regulations in 40 CFR 261 through 40 CFR 268. Items shipped
by air must also conform to IATA Dangerous Goods Regulations.

Each freight package shall be prepared for shipment to minimize damage during transit. Damage or
contamination incurred during transit is the responsibility of the vendor and transporter, and must be
appropriately addressed prior to acceptance by WCS.

WCS staff shall direct freight transporters while delivering freight shipments to the facility. Transporters shall
remain with their transport vehicle while not actively off-loading.

12.3 Receiving Hours

Normal receiving hours are Monday through Friday, 8:00 a.m. to 2:30 p.m. Central Time. WCS recognizes
Daylight Savings Time. The facility is closed on the following days: New Years’ Day, Good Friday, Memorial
Day, Independence Day, Labor Day, Thanksgiving Day and the following Friday, Christmas Day and may close
for other observances.

12.4 Shipment by Highway

WCS accepts waste and freight shipments by highway. Waste shipments by common carrier (i.e., UPS, FedEx)
are prohibited. The WCS facility is located 30.3 miles west of the intersection of Mustang Drive and State
Highway 176/Ranch Road 87 in Andrews, TX, and is located 3.4 miles east of the intersection of State Highway
18 and State Highway 176/234 in Eunice, NM. WCS’ entrance is at the Texas/New Mexico border, on the north
side of the State Highway 176. If using a global positioning system (GPS), search for the intersection of County
Road 9999 and State Highway 176 as WCS’ address will generally not work. WCS’ main gate area is at
Latitude 32.435613, Longitude -103.063002.

12.5 Shipment by Rail

WCS accepts waste and freight shipments by rail. To ship by rail, the customer sets up a waybill to Track 106,
Windmill Hill Station, New Mexico. Union Pacific (UP) takes the shipment to the Monahans, TX yard for pick up
by Texas New Mexico Railroad (TNMR). TNMR is a handling carrier and may not appear on the waybill;
however, every carrier including TNMR must appear on a UHWM. Contact Customer Service at (888) 789-
2783 for further direction.

In addition to the waybill, UHWM and/or NRC manifests are required, as appropriate, with other documents
comprising the shipping papers. WCS does not require attachment of shipping papers to each gondola or
intermodal. WCS’ Transportation Coordinator shall sign the UHWM on behalf of the rail transporters, including
UP and TNMR.

Shipping papers may be mailed; however, they must arrive prior to the shipment. WCS receives US Mail,
FedEx and UPS deliveries once per day in the afternoon, and Saturday delivery is not available in this region.
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US Mail FedEx UPS/Courier
Customer Service Customer Service Customer Service
Waste Control Specialists LLC Waste Control Specialists LLC Waste Control Specialists LLC
PO Box 1129 9998 W State Hwy 176 9998 W State Hwy 176
Andrews, TX 79714 Eunice, NM 88231 Andrews, TX 79714

12.6 Demurrage

12.6.1 Highway

It is extremely important that transporters arrive at their scheduled gate time. WCS does not
compensate generators or transporters for demurrage charges if the driver has not checked in with the
WCS Security Guard within 15 minutes on either side of the scheduled time slot. A typical unloading
time at WCS is 4 hours. If a truck is unloaded within 4 hours of the scheduled unloading time, WCS
does not compensate generators or transports for demurrage charges.

If a truck is delayed for more than 4 hours due to a problem caused by WCS, WCS shall compensate
transporters or generators for demurrage charges.

If a truck is delayed for more than 4 hours due to waste or paperwork non-conformances, WCS does
not compensate generators or transporters for demurrage charges.

12.6.2 Rail

Rail service to the WCS facility is outside the control of WCS. Rail demurrage is handled contractually
on a case-by-case basis.

12.7 Unscheduled Waste Shipments

WCS reserves the right to reject unscheduled shipments. The facility makes a reasonable effort to receive
unscheduled shipments within a timely manner; however surcharges may apply to unscheduled loads.

12.8 Non-Conforming Waste Shipments

The facility notifies the customer/generator of any non-conformances found with a shipment. WCS has 15 days
from receipt of the waste to resolve all major discrepancies as defined in 40 CFR 264.72. If major
discrepancies are not resolved within the 15-day time period, WCS is required to notify the EPA Regional
Administrator.

WCS works with customers to resolve non-conformances; however, surcharges may apply and pricing may
change. If WCS cannot process a non-conforming waste, it shall be rejected and returned to the generator or
routed to an alternate TSDF per the generator’s instruction. Surcharges apply to rejected waste.

12.9 Containerized Waste Shipments

Containerized shipments include, but are not limited to, drums, B-12 boxes, B-25 boxes, electrical equipment
on flatbeds, and DOT non-bulk packaging. Free liquids and containerized liquids are prohibited in inbound,
non-liquid wastes. Containerized shipments do not include typical bulk shipments in roll-offs, end dumps,
intermodals and gondolas unless non-bulk packaging is shipped inside the bulk packages. Generators using
“21st Century” containers require special arrangements with the facility. WCS requests all drums be shipped
palletized and banded or wrapped.

WCS is equipped to handle containerized shipments in van trailers and flatbed trailers. The maximum weight
for any single container should not exceed the DOT rating of the container or 10,000 pounds whichever is less.
WCS can process heavier containers; however, special arrangements must be made with the facility prior to
shipment of any containerized waste weighing over 10,000 pounds.
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12.9.1 Labeling, Packaging, and Identification

All shipments received by WCS must be properly labeled and marked according to all DOT, TSCA,
TCEQ, NRC, and RCRA regulations. In addition, WCS requests that the following information be
placed on all containers, including non-hazardous waste:

 Generator of waste
 WCS Profile number associated with container
 Manifest document number associated with container
 Line item of manifest associated with container
 Generator’s unique container ID number

12.9.2 Shipment by Rail

WCS has the capability of unloading rail shipments of containerized waste in standard size containers
[20 - 40 cubic yard (cy)] boxes up to 75 tons. If the container is larger than 40 cy and less than 75
tons, or is a standard size container but weighs more than 75 tons, outside resources may be required
and surcharges may apply. If a generator is interested in shipping rail quantities of containerized waste
that exceed the standard container sizes or weigh more than 75 tons, Contact Customer Service at
(888) 789-2783.

12.9.3 Shipment by Truck

WCS allows the use of van trailers, flatbeds, SeaLand™ containers, etc; however, if a conveyance
other than a van trailer or flatbed, such as a SeaLand™ container, is used, pre-approval is required
from WCS. Surcharges may apply and the shipping paperwork must conform to this document.

12.10 Bulk Solid Waste Shipments

Bulk solid shipments include but are not limited to 20 - 30 cy roll-offs, intermodals, and gondolas. Free liquids
are prohibited in inbound, non-liquid wastes. If containerized material is shipped inside the bulk container, the
shipment must conform to Section 12.9, and if required any special arrangements must be made with the
facility. Material must be loaded in such a manner as to ensure easy unloading. If WCS must use additional
equipment to “dig out” or empty a container, surcharges apply. All gondolas, intermodals received by rail, and
soft-top roll-offs that stored on the WCS facility must be covered with a white 6-mil tarp or a hard top.

12.10.1 Labeling, Packaging, and Identification

All shipments received by WCS must be properly labeled, marked and placarded according to all DOT,
TSCA, TCEQ, NRC, and RCRA regulations. There are no additional requirements for bulk solid
shipments.

12.10.2 Shipments by rail

12.10.2.1 Gondolas

WCS has the ability to unload gondolas. Receipt rates vary depending upon workload of the
facility and the processing flow of the waste within the gondola. Bulk non-containerized
debris shipped in gondolas must conform to the following guidelines:

 No single piece of debris may weigh more than 7000 pounds.
 No single piece of debris may have dimensions greater than 4.5’x2’x2’.
 No free liquids are to be shipped in gondolas.
 Unlined gondolas are subject to surcharges per gondola.
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Any material that does not conform to the above guidelines requires disclosure by the
customer/generator and pre-approval from the facility. Surcharges may apply.

12.10.2.2 Intermodals

WCS has the ability to unload intermodals from flat cars on the rail. Maximum gross weight
for each intermodal is 45,000 pounds. Receipt rates vary depending upon workload of the
facility and the processing flow of the waste within the intermodal. Unlined intermodals are
subject to surcharges per intermodal.

12.10.3 Shipment by Truck

12.10.3.1 Roll-off’s Received on Roll-off Trailers and End Dumps

These two shipment methods are the preferred modes of receipt by WCS. Receipt rates
vary depending upon workload of the facility and the processing flow of the waste within the
bulk containers. Unlined roll-offs and end dumps are subject to surcharges per container.

12.10.3.2 Roll-off’s, SeaLand™ or any other bulk containers received on flat beds (requiring crane or
other lifting device)

WCS has equipment to off-load several types of bulk containers weighing less than 75 tons,
although surcharges may apply for any bulk container weighing more than 20 tons. WCS
can contract cranes to off-load containers heavier than 75 tons; however, surcharges apply.
Shipments of this type must be pre-approved by the facility.

12.11 Bulk Liquid Waste Shipments

Bulk liquid shipments include any DOT approved bulk shipping container for liquids. WCS does not have the
ability to apply steam or heat to tankers; therefore, any material that must be heated for loading/off-loading may
not be shipped to WCS in bulk unless the facility is close enough for WCS to unload the material before it has
time to cool. WCS does not provide metering pumps for offloading liquids or storage tanks for receipt of liquids
without prior arrangement. WCS does not offer services to dig out heels from bulk tankers; therefore any heel
left after off-loading is returned to the generator.

12.11.1 Labeling, Packaging, and Identification

All shipments received by WCS must be properly labeled, marked and placarded according to all DOT,
TSCA, TCEQ, NRC, and RCRA regulations. There are no additional requirements for bulk liquid
shipments.

12.11.2 Shipments by Rail

WCS is not permitted to off-load bulk liquids directly from the rail site; however, WCS can receive bulk
liquids in International Standards Organization (ISO) tankers shipped by rail and trans-load the ISO
tankers to a permitted storage or off-loading area. Shipments of this kind are evaluated for acceptance
on a case-by-case basis. Contact Customer Service at (888) 789-2783 for further discussion.

12.11.3 Shipments by Truck

WCS has the ability to off-load bulk liquids from tanker trucks. Contact Customer Service at (888) 789-
2783 to ensure WCS can accommodate the expected container.
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13.0 RADIOLOGICAL RELEASE OF SHIPPING CONTAINERS AND VEHICLES

13.1 LLRW, LLMW and Exempt Wastes Transported as US Department of Transportation (DOT) Class 7
(Radioactive)

DOT and the TCEQ require these shipments to be surveyed upon receipt, and for outgoing vehicles to have a
Return to Service (RTS) radiological release survey before departing WCS per 49 CFR 177.843(a). WCS
performs these surveys without any specific request from the customer. WCS can provide copies of these
surveys or a release certification upon specific request from the customer. Unrestricted release surveys are
available and surcharges apply. The unrestricted release survey surcharge may be incorporated into the quote.

13.1.1 Unrestricted Release Survey

Unrestricted release surveys are a major component of WCS’ contamination control program, which
implements the WCS commitment to maintain exposure to radiation and radioactive materials to levels that are
As Low As Reasonably Achievable (ALARA). This survey is performed under WCS Procedure RS-3.2.5,
Release of Items from Controlled Areas and the Facility. Unrestricted release surveys also support the WCS
commitment to protect the environment and public from exposure to radiation and radioactive material and
provide a final radiological check on materials that will be released from the WCS Facility.

Acceptable Survey Levels for Unrestricted Release from WCS Procedure RS-3.2.5 Appendix A
Radionuclide1 Average2,3,6 Maximum2,4,6 Removable2,3,5,6

Alpha emitters 1,000 dpm/100 cm2 3,000 dpm/100 cm2 200 dpm/100 cm2

Beta-gamma emitters 5,000 dpm beta-
gamma/100 cm2

15,000 dpm beta-
gamma/100 cm2

1,000 dpm beta-
gamma/100 cm2

1. Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits established for alpha- and
beta-gamma-emitting radionuclides should be applied independently.

2. As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated
with the instrumentation.

3. Measurements of average contamination level shall not be measured over more than 1 square meter. For objects of less surface
area, the average shall be derived for each object.

4. The maximum contamination level applies to an area of not more than 100 square centimeters (cm2).
5. The amount of removable radioactive material per 100 cm2 of surface area shall be determined by wiping that area with dry filter

or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an
appropriate instrument of known efficiency. When removable contamination on objects of less surface area is determined, the
pertinent levels shall be reduced proportionally and the entire surface shall be wiped.

6. The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters shall not
exceed 0.2 millirad/hour at 1 cm and 1.0 millirad/hour at 1 cm, respectively, measured through not more than 7 milligrams/cm2 of
total absorber.

13.1.2 Return to Service Survey

A vehicle may not RTS until the radiation dose rate at every accessible surface is 0.005 millisieverts (mSv) per
hour [0.5 milliRoentgen-equivalent man per hour (mRem/hr)] or less and the removable (non-fixed) radioactive
surface contamination is not greater than the level prescribed in § 173.443(a), and in the table below.

Acceptable Survey Levels for Return to Service Release from WCS Procedure RS-3.2.5 Appendix A

Contaminant Maximum Removable Limits
dpm/100 cm2

Beta and gamma emitters and low
toxicity alpha emitters 2,000

All other alpha emitting
radionuclides 220

Refer also to Non-Fixed External Radioactive Contamination Limits for Packages from 49 CFR 173.443 Table 9

13.1.3 Empty Class 7 Materials
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A packaging which previously contained Class 7 materials and has been emptied of contents as far as
practical, will depart WCS in accordance with 49 CFR 173.428, Empty Class 7 (radioactive) Materials
Packaging.

13.2 Exempt Wastes and Non-Radioactive Wastes not Transported as DOT Class 7

WCS conducts surveys on incoming exempt/NORM wastes to verify that the waste meets the specific
conditions of the approved waste profile. However, WCS does not normally perform RTS or unconditional
release surveys of these vehicles or outgoing empty containers. RTS or unconditional release surveys are
available and a surcharge applies. The RTS or unrestricted release surcharge may be incorporated into the
quote.

14.0 OPERATIONAL AND BUSINESS HOURS

Normal business hours for the facility are Monday through Friday, 8:00 a.m. to 5:00 p.m. Central Time (CT). Normal
receiving hours are Monday through Friday, 8:00 a.m. to 2:30 p.m. CT. WCS recognizes Daylight Savings Time. The
facility is closed on the following days: New Years’ Day, Good Friday, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day and the following Friday, Christmas Day and may close for other observances.

14.1 Audits and Tours

WCS must approve all audits and tours in advance. WCS requests a 30-day notice for all audits. Tours should
be scheduled a minimum of two weeks in advance. Audits and tours are limited to normal business hours of the
facility. Contact Customer Service at (888) 789-2783 for scheduling of these activities.

14.2 Viewing Waste as it is Processed

If a customer would like to observe WCS process their waste, the facility can customize the schedule to
accommodate such activities provided adequate notice is given; however, WCS requests that all visits and
viewing be limited to normal operational hours. The facility generally knows how many hours or days waste
stream processing requires, and can inform the generator of the day(s) in which their material is to be treated.
If a customer would like this service, please advise the Customer Service department at the time of waste
profiling the waste into the facility, and at the latest, when the waste is scheduled into the facility.

15.0 ATTACHMENTS

WCS Form WAC-01, Waste Transportation Requirements
WCS Form WAC-02, Reserved
WCS Form WAC-03, Reserved
WCS Form WAC-04, Lab Pack Inventory
WCS Form WAC-05, Reserved
WCS Form WAC-06, Key to Multiple Line Manifests
WCS Form WAC-07, Land Disposal Restriction Notification/Certification
WCS Form WAC-08, PCB Continuation Sheet
WCS Form WAC-09, Asbestos Record of Shipment

16.0 REFERENCES

10 CFR 20, Standards for Protection Against Radiation
10 CFR 40, Domestic Licensing of Source Material
10 CFR 70, Domestic Licensing of Special Nuclear Material
10 CFR 71, Packaging and Transportation of Radioactive Material
10 CFR 72, Licensing Requirements for the Independent Storage of Spent Nuclear Fuel, High-Level Radioactive

Waste, and Reactor-Related Greater Than Class C Waste
10 CFR 74, Material Control and Accounting of Special Nuclear Material
10 CFR 75, Safeguards on Nuclear Material - Implementation of US/IAEA Agreement
10 CFR 76, Certification of Gaseous Diffusion Plants
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10 CFR 150, Exemptions and Continued Regulatory Authority in Agreement States and in Offshore Waters Under
Section 274

29 CFR 1910, Occupational Safety and Health Standards
40 CFR 61, National Emission Standards for Hazardous Air Pollutants
40 CFR 260, Hazardous Waste Management System; General
40 CFR 261, Identification and Listing of Hazardous Waste
40 CFR 262, Standards Applicable to Generators of Hazardous Waste
40 CFR 263, Standards Applicable to Transporters of Hazardous Waste
40 CFR 264, Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities
40 CFR 265 Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and

Disposal Facilities
40 CFR 266, Standards for the Management of Specific Hazardous Wastes and Specific Types Hazardous Waste

Management Disposal Facilities
40 CFR 267, Standards for Owners and Operators of Hazardous Waste Facilities Operating Under a Standardized

Permit
40 CFR 268, Land Disposal Restrictions
40 CFR 761, Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in Commerce, and Use

Prohibitions
40 CFR 763, Asbestos
49 CFR, Transportation
49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials Communications, Emergency

Response Information, Training Requirements, and Security Plans
49 CFR 173, Shippers – General Requirements for Shipments and Packagings
49 CFR 177, Carriage by Public Highway
25 TAC 289, Radiation Control
30 TAC 330, Municipal Solid Waste
30 TAC 335, Industrial Solid Waste and Municipal Hazardous Waste
30 TAC 336, Radioactive Substance Rules
EPA Form 8700-22, Uniform Hazardous Waste Manifest
EPA Form 8700-22A, Uniform Hazardous Waste Manifest (Continuation Sheet)
EPA, Instructions to Complete a Uniform Hazardous Waste Manifest and Sample Uniform Hazardous Waste Manifest,

http://www.epa.gov/wastes/hazard/transportation/manifest/pdf/man-inst.pdf
IATA, Dangerous Goods Regulations
NRC Form 540, Uniform Low-Level Radioactive Waste Manifest - Shipping Paper
NRC Form 541, Uniform Low-Level Radioactive Waste Manifest - Container and Waste Description
NRC Form 542, Uniform Low-Level Radioactive Waste Manifest - Manifest Index and Regional Compact Tabulation
NRC Form 741, Nuclear Material Transaction Report
NRC Form 741A, Nuclear Material Transaction Report (Continuation)
NRC, 1983, Low-Level Waste Licensing Branch Technical Position on Radioactive Waste Classification,

http://pbadupws.nrc.gov/docs/ML0336/ML033630755.pdf
NRC, 1995, Branch Technical Position on Concentration Averaging and Encapsulation,

http://pbadupws.nrc.gov/docs/ML0336/ML033630732.pdf
NRC, 1974, Regulatory Guide 1.86, Termination of Operating Licenses for Nuclear Reactors

http://www.nrc.gov/reading-rm/doc-collections/reg-guides/power-reactors/rg/01-086/01-086.pdf
NUREG/BR-0006, Instructions for Completing Nuclear Material Transaction Reports http://www.nrc.gov/reading-

rm/doc-collections/nuregs/brochures/
NUREG/BR-0204, Instructions for Completing NRC's Uniform Low-Level Radioactive Waste Manifest.

http://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/
TCEQ, 2005, Publication RG-022, Guidelines for the Classification and Coding of Industrial and Hazardous Wastes

http://www.tceq.texas.gov/publications/rg/rg-022.html
TCEQ, 2010, Publication RG-486, Disposal of Exempt Waste That Contains Radioactive Material

http://tceq.net/publications/rg/rg-486.html
TCEQ Radioactive Materials License Number R04971
Texas Health and Safety Code Chapter 401, Radioactive Materials and Other Sources of Radiation
Texas Labor Code Chapter 52, Subchapter G, Restrictions on Prohibiting Certain Firearms or Ammunition
Texas Penal Code Chapter 46, Weapons
WCS Form AL-2.1.1-2, Chain of Custody Record for Samples for Pre-Acceptance Samples
WCS Form OM-1.1-2, Business Application
WCS Form OP-1.1-1, Waste Profile Sheet
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WCS Form OP-1.1-2, Radiological Profile Attachment
WCS Form OP-1.1.1-1, Inbound - Waste Shipment Request
WCS Procedure OP-1.2.22, SNM Exemption
WCS Procedure RS-3.2.5, Release of Items from the Controlled Areas and the Facility
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WAC-01, Waste Transporter Requirements
In an effort to improve communications between WCS and clients delivering waste to our RCRA/TSCA landfill
and facility, WCS is taking this opportunity to provide a list of transportation requirements:

Advance Documentation
 Transporters must have a twelve (12) character Environmental Protection Agency (EPA) ID number.
 Transporters must have a five (5) digit Texas Commission on Environmental Quality (TCEQ) Industrial and

Hazardous Waste Solid Waste Registration (SWR) number to transport hazardous and industrial waste
(Classes 1, 2 and 3) in and through the State of Texas.

 Asbestos transporters must have a license from the Texas Department of State Health Services (DSHS).
 All transporters are obligated to meet standard insurance requirements set forth by WCS. The

requirements are in the client’s Environmental Service Agreement.
 Following profile approval, a shipment request and advance draft manifest shall be submitted at least five

business days before arrival. Waste arriving without shipment approval may be subject to rejection or
surcharge.

Prohibited Items
 Weapons are not allowed within the WCS facility.

 For purposes of this prohibition, “weapons” means firearms, illegal knives, clubs and hoax bombs, all
as defined in Section 46.01 of the Texas Penal Code; and also the prohibited items listed in Section
46.05 of the Texas Penal Code. These provisions can be found at
http://www.statutes.legis.state.tx.us/docs/PE/htm/PE.46.htm. Please note that the list includes, among
other things, items such as nightsticks, bowie knives, mace and certain other chemical dispensers (not
including small dispensers sold commercially for personal protection). Transporters and other
contractors and visitors to WCS site are responsible for familiarizing themselves with the list of
prohibited items.

 There is no exception from the firearm ban for holders of concealed handgun licenses; they are also
not permitted to bring handguns or any of the other prohibited weapons onsite.

 Vehicles are subject to search, and those that are discovered to contain a firearm shall be turned away,
because WCS does not offer a “check at the gate” option for firearms. Other discovered weapons shall
be handled on a case-by-case basis and could also result in turning away the vehicle. WCS shall not
be responsible for any delivery delays or demurrages caused by failure to comply with this policy.

 Texas Labor Code Chapter 52, Subpart G “Restrictions on Prohibiting Employee Transportation or
Storage of Certain Firearms or Ammunition” is not applicable to visitors, clients, contractors,
generators, brokers or transporters.

 Alcoholic beverage containers and illegal drugs are prohibited within the WCS facility.

Site Access
 Each inbound vehicle is also subject to a safety check. At a minimum, lights, turn signals, horn, tire

condition, frame, and registration expiration are typically checked. Vehicles with observed fuel, oil, coolant,
hydraulic, or other leaks may be denied access. The shipment may subject to surcharge for trans-loading
outside our gate and may be subject to a surcharge to correct vehicle and container faults, and/or clean up
incident to vehicle leaks or spills.
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Site Access (continued)
 Drivers entering the site must have in their possession a current commercial driver license (CDL) with a

hazardous material endorsement.
 Drivers transporting waste into the RCRA/TSCA landfill or to a treatment building must have in their

possession proof of current 24- or 40-hour HAZWOPER training, per 29 CFR 1910. Drivers offloading
containerized waste at the Drum Dock or LSA Pad do not require HAZWOPER training.

 All drivers are required to wear Level D Personal Protective Equipment (PPE). This includes a reflective
safety vest, hardhat, safety eyewear, and safety toe footwear. Trousers must cover the leg and shorts are
prohibited for waste drivers entering WCS.

 Passengers not meeting the same requirements as drivers are prohibited access.
 Minor children and pets are prohibited access.

Waste Containers
 All containers used to transport waste to WCS site must meet DOT criteria specific to the waste.

Containers must be of suitable integrity to safely contain, transport and be unloaded without harm to
human health, the environment, conveyance, or WCS property.
 For example, all bin rollers are to be intact and be able to roll or move without binding or hanging up.

 Roll-off bins and intermodals must be suitably lined. Unlined bins and intermodals may be subject to a
surcharge.

 Heavy or dense materials should be broken down into pieces smaller than 3’x3’x2’ with a maximum weight
of 1000 pounds each. Exceptions can be addressed on a case-by-case basis through the waste profile
and shipment request forms.

 Wastes scheduled for direct disposal in the RCRA/TSCA landfill must not contain free or containerized
liquids, such as partially filled beverage containers.

 Waste transported to the site by a driver without proof of current HAZWOPER can be trans-loaded to a
WCS truck and transported to the RCRA/TSCA landfill for disposal. This may be subject to a surcharge,
and WCS shall not be responsible for bin damage during the loading/unloading process.

 WCS shall not provide trans-loading services for materials/containers with a gross weight exceeding
40,000 pounds.

If you have any questions regarding transportation requirements, please call Customer Service at 888-789-
2783.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I understand these requirements and shall comply with them for each shipment sent to WCS.

________________________ _______________________ ____________________ __________
Printed Name Signature Title Date

______________________________________ ______________________ [ ] Generator
Company Name Profile Number(s) [ ] Broker

(As it appears on your insurance certificate) [ ] Transporter

Please submit this completed page via email or fax to your Customer Service Representative.

WAC-02 – Reserved
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WAC-03, RESERVED
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WAC-04 Lab Pack Inventory Page 1 of ___

Generator: Waste Profile Number:

DOT Proper Shipping Name: Manifest Number:

Additional Description: Container Number:

Packaging Medium: Container Type: Accumulation Date:

DOT Labels: Container Size: Date Packaged:

Ite
m Description

All Items must be 100% identified with
all components listed

Solid
Liquid or

Gas

Q
TY

D
O

T
H

az
ar

d
C

la
ss

D
O

T
S

ub
H

az
ar

d
C

la
ss

P
ac

ki
ng

G
ro

up

Land Disposal Restriction Notification
Information

E

1

2

3

4
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5

Certification- For lab packs to be incinerated
I certify under penalty of law that I personally have examined and am familiar with the waste and that the lab pack contains only waste that have not been
excluded under appendix IV to 40 CFR Part 268 and that this lab pack will be sent to a combustion facility in compliance with the alternate treatment standards
for lab packs at 40 CFR 268.42. I am aware that there are significant penalties for submitting a false certification, including the possibility of fine or imprisonment.

Certification- Lab pack for retort of mercury
The waste in this lab pack contains mercury compounds in excess of 260 ppm total and must be retorted

Certification- Lab pack for treatment/disposal at WCS
The waste in this lab pack does not contain Volatile Organic Compounds in excess of 85 ppm and can be treated by means other than combustion or mercury
retort.

Signature Printed Name and Title Date
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WAC-04 Lab Pack Inventory Continuation Page ___ of ___

Ite
m Description

All Items must be 100% identified with
all components listed

Solid
Liquid or

Gas Q
TY

D
O

T
H

az
ar

d
C

la
ss

D
O

T
S

ub
H

az
ar

d
C
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ss

P
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G
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up

Land Disposal Restriction Notification Information
Gross
Weight

(pounds)

Container
Size (ft3)

EPA
Hazardous

Waste Codes

Sub-
category UHCs WW

NWW
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WAC-05, RESERVED
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WAC-06 Key to Multiple Line Manifests Page ___ of ___

Generator: Manifest Number:
All shipments received by WCS must be properly labeled and marked according to all DOT, TSCA, TCEQ, NRC, and RCRA regulations. In addition, WCS requests
that the following information be placed on all containers, including non-hazardous waste:

 Generator of waste
 WCS Profile number associated with container

 Manifest document number associated with container
 Line item of manifest associated with container

 Generator’s unique container
ID number

Manifest
Line Item

Generator’s
Unique ID # EPA Hazardous Waste Codes Underlying Hazardous Constituents Size of

Container

Gross
Weight

(pounds)

Net
Weight

(pounds)

ERG
Number
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WAC-07 Land Disposal Restriction Notification/Certification
One time notification yes no Page 1 of 2

Generator Name: Manifest #:

1. EPA Hazardous Waste Codes
Manifest
Line Item

Profile Number EPA Hazardous
Waste Codes Subcategory

Specified
Technology

WW
NWW

F001-F005
Solvents*

UHCs
40 CFR 268.9

*Use corresponding number in the applicable box of above table for F001-F005 Solvents. If
all F001-F005 solvents are present, enter “ALL” in the applicable box of above table.
1. Acetone
2. Chlorobenzene
3. Isobutyl Alcohol
4. Nitrobenzene
5. 1,1,2-Trichloroethane
6. Benzene
7. o-Cresol
8. o-Dichlorobenzene
9. Methanol

10. Pyridine

11. 1,1,2-Trichloro-1,2,2-triflouroethane
12. Cyclohexanone
13. n-Butyl Alcohol
14. m-Cresol
15. Ethyl Acetate
16. Methylene Chloride
17. Tetrachloroethylene
18. Trichloroethylene
19. Carbon Disulfide
20. p-Cresol

21. Ethyl Benzene
22. Methyl Ethyl Ketone
23. Toluene
24. Trichloromonofluoromethane
25. Carbon Tetrachloride
26. Mixed Cresols
27. Ethyl Ether
28. Methyl Isobutyl Ketone
29. 1,1,1-Trichloroethane

30. Mixed Xylene
1a. Is 2-Nitropropane or 2-Ethoxyethanol present: Yes No (F005 Only) N/A
1b. Is the waste an F001-F005 solvent containing only one or more of the following:

carbon disulfide, cyclohexanone, methanol Yes No N/A
2. If the waste is an F039 listed waste, please list the applicable regulated constituents

(use an attachment if necessary):
3. Is the waste subject to the alternate treatment standards for hazardous debris Yes No.

If yes, does the waste contain D001 or D003 Yes No
4. Is the waste subject to the alternate treatment standards for soil Yes No

If yes, complete soil certification statement on the bottom of the next page.
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WAC-07 Land Disposal Restriction Notification/Certification
Page 2 of 2

Waste or soil meeting treatment standards at the point of generation.
I certify under penalty of law that I personally have examined and am familiar with the waste through analysis and
testing or through knowledge of the waste to support this certification that the waste complies with the treatment
standards specified in 40 CFR part 268 subpart D. I believe that the information I submitted is true, accurate, and
complete. I am aware that there are significant penalties for submitting a false certification, including the possibility of a
fine and imprisonment.

Applies to line
items:
___________
Reference:
268.7(a)(3)(i)

Treatment residuals meeting treatment standards.
I certify under penalty of law that I have personally examined and am familiar with the treatment technology and
operation of the treatment process used to support this certification. Based on my inquiry of those individuals
immediately responsible for obtaining this information, I believe that the treatment process has been operated and
maintained properly so as to comply with the treatment standards specified in 40 CFR 268.40 without impermissible
dilution of the prohibited waste. I am aware there are significant penalties for submitting a false certification, including
the possibility of fine and imprisonment.

Applies to line
items:
___________
Reference:
268.7(b)(4)

Contaminated soil that has been treated to meet treatment standards.
I certify under penalty of law that I have personally examined and am familiar with the treatment technology and
operation of the treatment process used to support this certification and believe that it has been maintained and
operated properly so as to comply with treatment standards specified in 40 CFR 268.49 without impermissible dilution
of the prohibited wastes. I am aware there are significant penalties for submitting a false certification, including the
possibility of fine and imprisonment.

Applies to line
items:
___________
Reference:
268.7(a)(3)(i)

Organic wastes that have been treated to a concentration level in order to meet a treatment standard.
I certify under penalty of law that I have personally examined and am familiar with the treatment technology and
operation of the treatment process used to support this certification. Based on my inquiry of those individuals
immediately responsible for obtaining this information, I believe that the nonwaste water organic constituents have
been treated by combustion units as specified in 268.42, Table 1. I have been unable to detect the nonwaste water
organic constituents, despite having used best good-faith efforts to analyze for such constituents. I am aware there are
significant penalties for submitting a false certification, including the possibility of fine and imprisonment.

Applies to
manifest line
items:
___________

Reference:
268.7(b)(4)(iii)

Waste that has been treated to remove a characteristic but still contains UHCs.
I certify under penalty of law that the waste has been treated in accordance with the requirements of 40 CFR 268.40 or
268.49 to remove the hazardous characteristic. This decharacterized waste contains underlying hazardous
constituents that require further treatment to meet treatment standards. I am aware there are significant penalties for
submitting a false certification, including the possibility of fine and imprisonment.

Applies to line
items:
___________
Reference:
268.7(b)(4)(iv)

Waste that has been treated to remove a characteristic and meets UHC standards.
I certify under penalty of law that the waste has been treated in accordance with the requirements of 40 CFR 268.40 to
remove the hazardous characteristic and that underlying hazardous constituents, as defined in §268.2(i) have been
treated on-site to meet the §268.48 Universal Treatment Standards. I am aware there are significant penalties for
submitting a false certification, including the possibility of fine and imprisonment.

Applies to line
items:
___________
Reference:
268.7(b)(4)(v)

Debris that has been treated to meet the alternate treatment standards for debris.
I certify under penalty of law that the debris has been treated in accordance with the requirements of 40 CFR 268.45. I
am aware there are significant penalties for submitting a false certification, including the possibility of fine and
imprisonment.
Note: If the waste treatment was an extraction or destruction technology provided by Table 1, 40 CFR 268.45,
complete notification per 268.7(d)(1)

Applies to line
items:
___________
Reference:
268.7(d)(3)(iii)

Waste that requires treatment.
The waste(s) listed on this document require treatment as specified in 40 CFR 268.40 or 268.45 prior to disposal.

Applies to line
items:
___________

Soil Certification Statement:
I certify under penalty of law that I personally have examined this contaminated soil and it does/ does not contain listed hazardous
waste and does/ does not exhibit a characteristic of hazardous waste and is subject to (requires treatment) / complies with the
soil treatment standards as provided by 268.49(c) or the Universal Treatment Standards.

WCS reserves the right to properly manage waste as received, i.e., debris.

Generator's Signature Printed/Typed Name & Title Date
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WAC-08, PCB Continuation Sheet
Generator: Manifest Number:

Generator Address:

Destination:

Waste Control Specialists LLC
TSD Facility
9998 W State Hwy 176; PO Box 1129
Andrews, TX 79714
EPA ID# TXD988088464
(888) 789-2783

Generator EPA ID#:

Manifest
Line Item

Indicate the Type of PCB
(Bulk, Article Container, Article

or Container)

Describe the Waste
(i.e., soil and debris)

Date Removed
From Service

Date
Transported

Gross Weight
(kilograms) Net Weight (pounds)

Waste
Profile

Number
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WAC-09, Asbestos Record of Shipment
Work Site Name and Mailing Address

Operator’s Name, Mailing Address and Telephone Number Owner’s Name, Mailing Address and Telephone Number

Waste Disposal Site Name, Mailing Address and Physical Address Waste Disposal Site's Phone:

Waste Control Specialists LLC 432-525-8500
TSD Facility
9998 W State Hwy 176; PO Box 1129
Andrews, TX 79714

Responsible Agency Name and Mailing Address

Description of Materials Containers Volume

Number Type Quantity Units Must be Cubic Meters

Special Handling Instructions and Additional Information

OPERATOR’S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above
by the proper shipping name, and are classified, packaged, marked and labeled, and are in all respects in proper condition for
transport according to applicable international and national governmental regulations.
Operator’s Printed/Type Name & Title Operator’s Signature Month Day Year

TRANSPORTER 1: Acknowledgement of Receipt of Materials
Transporter 1 Printed/Type Name Transporter 1 Signature Month Day Year

Transporter 1 Address Transporter 1 Telephone Number

TRANSPORTER 2: Acknowledgement of Receipt of Materials
Transporter 2 Printed/Type Name Transporter 2 Signature Month Day Year

Transporter 2 Address Transporter 2 Telephone Number

DISCREPANCY INDICATION SPACE

WASTE DISPOSAL SITE OWNER OR OPERATOR: Certification of receipt of asbestos materials covered by this waste shipment
record except as noted in the discrepancy indication space
Waste Disposal Site Owner or Operator Printed/Type Name Waste Disposal Site Owner or Operator Signature Month Day Year
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APPENDIX 5.2D 

Waste Control Specialists, LLC 

License Number R04100, Amendment 25 

(http://www.wcstexas.com/pdfs/licenses/R04100LicenseAmend25.pdf) 

(Accessed 9/8/2014) 
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Texas Commission on Environmental Quality 

Radioactive Material License 
Pursuant to the Texas Radiation Control Act, Texas Commission on Environmental Quality, (TCEQ or commission) 
and Title 30 of the Texas Administrative Code (30 TAC), and in reliance on statements and representations 
heretofore made by the Licensee, a license is hereby issued authorizing the Licensee to receive, possess, use, store, 
dispose and transfer radioactive material listed below; and to use such radioactive material for the purpose(s) and 
at the place(s) designated below.  This license is subject to all applicable rules, regulations and orders of the Texas 
Commission on Environmental Quality now or hereafter in effect and to any conditions specified below. 

Licensee 
Customer 
Number 

Licensee Name Licensee 
Address 

License 
Number 

License 
Expiration 

Date 

This license is issued 
in response to an 

application(s) 
received dated 

Amendment 
Number 25 

CN600616890 1. Waste Control 
Specialists LLC 
ATTN: Jay 
Cartwright 

2. P.O. Box 
1129 
Andrews, 
Texas 79714 

3. R04100 3.A 
September 
10, 2024 

4. March 3, 2014: Signed by 
Jay B. Cartwright, RSO  

4.A: Issued 
on March 5, 
2014 
 

Radioactive Material Authorized 

Land Disposal Facility 

5. Radioisotope 6. Form of 
Material 

7. Maximum Volume 
and Total Radioactivity 

8. Authorized 
Use 

A. Low-level radioactive  waste as defined at 
Texas Health and Safety Code §401.004 
B. Low-level radioactive waste is limited to 
Compact Waste and Federal Facility Waste as 
defined at Texas Health and Safety Code 
§§401.2005 and 401.207. 
C. Carbon-14 for the Compact Waste Disposal 
Facility not to exceed 600 curies total 
radioactivity for facility life. This amount does 
not apply to activated metals such as reactor 
vessels, non-fuel-reactor components, and 
irradiated hardware. 
D. Carbon-14, technetium-99, and iodine-129 for 
the Federal Facility Waste Disposal Facility not 
to exceed 180, 1190 , 0.15 curies, respectively, 
total radioactivity for facility life. The amount for 
carbon-14 does not apply to activated metals 
such as reactor vessels, non-fuel-reactor 
components, and irradiated hardware. 
E. Above ground possession of source material 
not to exceed 30,000,000 grams. 
F. Above ground possession of special nuclear 
material not to exceed 350 grams total of 
uranium-235, 200 grams of uranium-233, or 
200 grams of plutonium or any combination of 
these provided the sum of the ratios of the 
quantities does not exceed unity. 

A. Dry 
packaged 
low-level 
radioactive 
waste, except 
as authorized 
in this 
license. 

A. For the Compact Waste 
Disposal Facility: Total 
volume not to exceed 
2,310,000 cubic feet or 
total decay corrected 
radioactivity not to exceed 
3,890,000 curies. 
B. For the Federal Facility 
Waste Disposal Facility: 
Total volume of federal 
facility waste limited to 
26,000,000 cubic feet or 
total decay corrected 
radioactivity not to exceed 
5,600,000 curies of totals, 
not more than a total 
volume of 8,100,000 cubic 
feet (or 300,000 cubic 
yards) and total decay 
corrected radioactivity of 
5,500,000 curies of Class A 
Containerized, Class B, and 
Class C low-level 
radioactive waste, 
collectively. 

A. Receipt of 
low-level 
radioactive 
waste from other 
persons for 
near-surface 
land disposal. 
B. Receipt is 
limited to 
Compact Waste 
and Federal 
Facility Waste as 
defined at Texas 
Health and 
Safety Code 
§§401.2005 and 
401.207. 
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Storage and Processing Facility
 

5. Radioisotope 6. Form of 
Material 7. Maximum Activity 8. Authorized 

Use 
G. Radioactive waste, by-product material as 
defined at Texas Health and Safety Code 
(THSC) Section (§) 401.003(3)(B), uranium ore 
received as waste, NORM waste, and/or oil and 
gas NORM waste 

G. Solid or 
liquid 

G. Activities per category 
group as specified under 30 
TAC §336.1207(a), not to 
exceed the following:  
Category I: 2,000 curies;  
Category II: 20,000 curies; 
Category III: 200,000 
curies; 
Category IV: 2,000,000 
curies 

G. Receipt, 
processing of 
radioactive 
material received 
as waste, in-
house 
decontamination, 
interim storage, 
and transfer to 
licensed 
radioactive waste 
disposal sites, the 
licensed 
generator, 
exempted under 
30 TAC §336.5(a) 
and transferred 
to a RCRA 
hazardous waste 
disposal facility, 
or return to an 
authorized 
federal agency 

H. Any radioactive material H. Sealed 
sources 

H. Total activity not to 
exceed 150,000 curies. 

H. Receipt, 
interim storage, 
and transfer to 
licensed 
radioactive waste 
disposal sites, 
other licensed 
recipients, or 
return to an 
authorized 
federal agency. 

I. Any radioactive material I. Solid I. Activity for Category I as 
specified under 30 TAC 
§336.1207(a), not to exceed 
33,000 curies. 

I. Receipt, 
interim storage, 
of pre-packaged, 
stabilized dry-
active waste from 
an authorized 
federal agency, 
and transfer to 
licensed 
radioactive waste 
disposal sites, or 
return to an 
authorized 
federal agency.   
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General Requirements 
9. This license authorizes  

A. The disposal of low-level radioactive waste, except Greater Than Class C low-level 
radioactive waste and waste of international origin.  No other material shall be 
accepted under this license for disposal. The licensee may not dispose of mixed low-
level radioactive waste defined in 30 TAC 336.2(80) unless authorized by a TCEQ 
hazardous waste permit in accordance with 30 TAC Chapter 335. The receipt and/or 
disposal of spent fuel, high-level radioactive waste, by-product material, as defined in 
30 TAC §336.2(16)(B), naturally-occurring radioactive material, hazardous waste, 
industrial solid waste, municipal solid waste, liquid waste, explosive or pyrophoric 
materials are specifically prohibited, with the exception of hazardous waste that is 
authorized for disposal within the Federal Facility Waste Disposal Facility.   

B. The storage of any radioactive material which is waste and the processing of 
radioactive waste, by-product material as defined at THSC §401.003(3)(B), uranium 
ore received as waste, NORM waste, and/or oil and gas NORM waste.  

C. Low-level radioactive waste intended for disposal and other radioactive material 
intended for storage and processing shall be received, possessed, and disposed only 
at: 

Regulated Entity Number Location 
RN101702439 9998 West Highway 176, 

Andrews, Texas, 79714 
One mile north of State Highway 176; 
250 feet east of the Texas and New Mexico 
State Line (30 miles west of Andrews, Texas). 

 

10. The Licensee shall comply with the provisions of Title 30 Texas Administrative Code (30 
TAC) Chapter 25; Chapter 35, Subchapter H; Chapter 37; Chapter 39, Subchapters A, H, 
and M; Chapter 50; Chapter 55, Subchapter G; Chapter 60; Chapter 70; Chapter 80; 
Chapter 281, Subchapter A; Chapter 305, Subchapters A, B, C, D, and F; Chapter 327; and 
Chapter 336, Subchapters A, B, C, D, E, G, H, J, and M. 

11. Words and terms used in this license are defined in 30 TAC Chapter 336.  The following 
words and terms, when used in this license, shall have the following meaning: 

A.  Appropriately authorized: the activity has been formally authorized by the State or 
Federal agency, which has jurisdiction over the issue. 

B. Authorized Federal Agency: the United States Department of Energy (DOE) or the 
United States Department of Defense (DOD) without limited purpose, or the United 
States Environmental Protection Agency (EPA) for the limited purpose of the 
material derived from the decommissioning of the Gulf Nuclear of Louisiana, Inc. 
facilities at 202 Medical Center Boulevard in Webster, Texas and 9320 Tavenor 
Street in Houston, Texas, upon written, executed agreement with the Licensee that 
specifies that the authorized federal agency will take back and assume responsibility 
for all of its waste currently maintained at the Licensee's storage and processing 
facility within 30 days of written notification by the executive director that the waste 
is ready for removal, and that all associated expenses for such will be borne by the 
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authorized federal agency to the extent that they are not covered by the Licensee's 
financial assurance for storage and processing.  These provisions will only apply if the 
Licensee has failed to properly decontaminate and decommission the storage and 
processing facility or otherwise failed to comply with an order of the commission or 
executive director.  

C. Buffer Zone – A portion of the disposal site that is controlled by the Licensee and that 
lies under the disposal units and between the disposal units and the boundary of the 
disposal site. 

D. Bulk Waste – Material that is soil or soil-like, debris, rubble, or a single uniform piece 
that is qualified for disposal under this license.      

E. Canister – A rectangular or cylindrical reinforced concrete container as defined in 
Appendix 3.0-1 of the land disposal facility application. 

F. Commencement of Major Construction – Any clearing of land, excavation, or other 
substantial action that would adversely affect the environment of a land disposal 
facility. The term does not mean disposal site exploration, necessary roads for 
disposal site exploration, borings to determine foundation conditions, or other 
preconstruction monitoring or testing to establish background information related to 
the suitability of the disposal site or the protection of environmental values. 

G. Commission – The Commissioners of the Texas Commission on Environmental 
Quality acting in their official capacity. 

H. Compact – The Texas Low-Level Radioactive Waste Disposal Compact established 
under Texas Health and Safety Code §403.006 and Texas Low-Level Radioactive 
Waste Disposal Compact Consent Act, Public Law Number 105-236 (1998) (Texas 
Compact). 

I. Compact Waste Disposal Facility – The low-level radioactive waste land disposal 
facility licensed by the commission for the disposal of Compact Waste. 

J. Compact Waste – Low-level radioactive waste, as defined in §§ 401.2005 and 401.207, 
that is generated in Texas or a party state; or is not generated in Texas or a party 
state, but has been approved for importation to Texas by the Texas Low-Level 
Radioactive Waste Disposal Compact Commission (TLLRWDCC) in accordance with 
all applicable statutes, rules and procedures. 

K. Containerized – To be emplaced within a canister. 
L. Disposal Site – That portion of a land disposal facility which is used for disposal of 

waste.  It consists of disposal units and a buffer zone. 
M. Disposal Units – A discrete portion of the land disposal facility into which waste is 

placed for disposal.  For near-surface disposal as authorized by this license, the 
disposal unit is a trench in which waste is emplaced. 

N. Excavation – Those subset of activities comprising construction that involve the 
removal of native materials (e.g., soils) at the site for the construction of the land 
disposal facility features, such as, the disposal units, receiving pad, contact water 
storage pad, decontamination building, or any other structure. 

O. Executive Director – The executive director of the Texas Commission on 
Environmental Quality, or any authorized individual designated to act for the 
executive director in the administration of the license and the rules of the TCEQ (for 
example, reporting, inspection, emergency response). 

P. Federal Facility Waste – Low-level radioactive waste that is the responsibility of the 
federal government under the Low-Level Radioactive Waste Policy Act, as amended 
by the Low-Level Radioactive Waste Policy Amendments Act of 1985 (42 United 
States Code §2021b - 2021j).  Excluded from this definition is low-level radioactive 
waste that is classified as greater than Class C as defined in 30 TAC §336.362. 

Q. Federal Facility Waste Disposal Facility – The low-level radioactive waste land 
disposal facility for the disposal of Federal Facility Waste. 
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R. In-Cell Non-Containerized Disposal Unit (IC NCDU) - A location within a 
containerized disposal unit used for the disposal of bulk waste and filled using 
practices and methods authorized by this license.  

S. Interim storage: Waste packaged in accordance with Title 49 Code of Federal 
Regulations (CFR), as amended, and that meets current or stated acceptance 
requirements for an authorized disposal facility or an authorized federal agency  

T. In transport - Radioactive and mixed wastes containing special nuclear material 
(SNM) received by the Licensee at the land disposal facility within the controlled area 
or any rail spurs controlled by the Licensee and conveyed to the facility by truck or 
rail is “in transport” and not possessed as long as the waste containers remain on the 
delivery conveyance in compliance with all U.S. Department of Transportation (DOT) 
regulations for transport of that waste. Waste received by the Licensee may be in 
transport for up to 14 days. If weather or another unexpected event prevents the 
disposal of such waste on the day it is removed from the conveyance, that waste 
shipment may be placed again “in transport” for up to two days if placed onto the 
delivery conveyance in a manner that satisfies all DOT regulations for transport. 

U. Land Disposal Facility – All land, buildings and structures, and equipment which are 
intended to be used for the disposal of low-level radioactive wastes into the 
subsurface of the land.  For the purposes of the license, the term shall mean both the 
Compact Waste Disposal Facility and Federal Facility Waste Disposal Facility. 

V. Low-Level Radioactive Waste (LLRW) – Radioactive material that is discarded or 
unwanted and is not exempt by a Texas rule adopted under the Texas Health and 
Safety Code §401.106; is waste, as that term is defined by Title 10 Code of Federal 
Regulations (CFR) §61.2; and is subject to:  concentration limits and disposal criteria 
established in 30 TAC Chapter 336. Low-level radioactive waste does not include:  
high-level radioactive waste defined by 10 CFR §60.2; spent nuclear fuel as defined 
by 10 CFR §72.3; transuranic waste as defined in 30 TAC §336.2(138); by-product 
material as defined in 30 TAC §336.2(16)(B); naturally-occurring radioactive 
material (NORM) waste as defined in 30 TAC §336.2(85); or oil and gas NORM 
waste. 

W. Monolith – A mass constituting a single undifferentiated rigid unit (e.g. concrete-like 
unit generated from stabilization of in-situ grouting of waste, or single uniform piece 
of debris). 

X. Operations – The receipt and transfer of low-level radioactive waste for disposal from 
other persons and/or the emplacement of low-level radioactive waste into a disposal 
unit and any other activities associated with the receipt and emplacement of low-level 
radioactive waste.  A land disposal facility is in operation from the day that low-level 
radioactive waste is first received until the day final closure begins. This definition 
does not apply to the storage and processing facility. 

Y. Restricted Area – An area, access to which is limited by the Licensee for the purpose 
of protecting individuals against undue risks from exposure to radiation and 
radioactive materials.  For the purpose of this license, areas within the land disposal 
facility and the storage and processing facility are designated as the Restricted Area. 

Z. Site – The contiguous land area where the storage and processing facility, land 
disposal facility or disposal activity is physically located or conducted including 
adjacent land used in connection with the land disposal facility or disposal activity, 
and includes soils and groundwater contaminated by radioactive material.  Activity 
includes the receipt, storage, processing, or handling of radioactive material for 
purposes of disposal at a land disposal facility or in the storage and processing 
facility. 

AA. Storage  and Processing Facility - All land, buildings and structures, and equipment 
which are intended to be used for the storage (excluding the staging of waste for 
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disposal or waste in transport) of radioactive waste, by-product material as defined at 
Texas Health and Safety Code Section (§) 401.003(3)(B), uranium ore received as 
waste, NORM waste, and/or oil and gas NORM waste. 

BB. Waste – Has the same meaning as Low-Level Radioactive Waste for the land disposal 
facility and as radioactive waste, by-product material as defined in Section 
401.003(3)(B) of the Health and Safety Code (as amended), uranium ore, Naturally 
Occurring Radioactive Material (NORM) waste, and/or oil and gas NORM waste for 
the storage and processing facility.  

CC. Waste of International Origin – Means Low-Level Radioactive Waste that originates 
outside of the United States or a territory of the United States, including 
subsequently stored or processed in the United States. 

12. The following are related to the designated Radiation Safety Officer under this license: 

A. The individual designated as the Radiation Safety Officer (RSO) for activities covered 
by this license is Mr. Jay Cartwright. 

B. The RSO shall be the primary contact between the Licensee and the TCEQ for all 
matters relating to this license and radiation safety. 

C. Any request for amendment of the license shall be submitted under the signature of 
the RSO. 

D. The Licensee shall provide a resolution from its board of directors, attested by the 
secretary of the corporation that the Licensee has delegated to the radiation safety 
officer position the authority to act for and on behalf of the Licensee in all matters 
relating to radiation safety matters and this radioactive material license. 

E. The Licensee shall revise an organizational chart and the description of the duties, 
responsibilities and authorities of the RSO submitted in the application to depict and 
specify that the designated RSO has a direct line of communication with the 
Licensee’s President on all matters pertaining to radiation safety and compliance 
with the conditions of this license and the applicable rules. 

F. The Licensee shall require and document the following minimum qualifications of any 
person to be designated to serve as the RSO for this license: 

1) A bachelor's degree in the physical or biological sciences, industrial hygiene, or 
engineering from an accredited college or university or an equivalent combination 
of education and relevant experience in uranium recovery, waste processing, or 
production facility radiation protection.  Two (2) years of relevant experience is 
considered equivalent to one (1) year of academic study. 

2) At least one (1) year of work experience relevant to low-level radioactive waste 
management and disposal operations in applied health physics, radiation 
protection, industrial hygiene, or similar work.  This experience should involve 
directly working with radiation detection and measurement equipment, not 
strictly administrative work.  This experience should be in addition to any 
experience that is used to meet the educational requirement. 

3) At least four (4) weeks of specialized classroom training in health physics 
specifically applicable to low-level radioactive waste management and disposal 
operations. 

4) The RSO should attend refresher training on low-level radioactive waste 
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management and disposal operations related to health physics every two (2) years. 

G. The RSO shall ensure that the radiation safety program provides, as a minimum, the 
same qualifications and same training as is provided to radiation safety technicians 
for all other positions at the land disposal facility involved with the administration 
and/or execution of the radiation safety program. 

13. Copies of all documents and records required by this license must be maintained for the 
executive director’s review at 9998 West Highway 176, Andrews, Texas, 79714. 

14. This license may be revoked, suspended, or modified, in whole or in part, for any material 
false statement in the application or any statement of fact required under provisions of the 
Texas Radiation Control Act (TRCA), or because of conditions revealed by any application 
or statement of fact or any report, record, or inspection or other means that would warrant 
the commission to refuse to grant a license on the original application, or for failure to 
operate the facility in accordance with the terms of the license, or for any violation of or 
failure to observe any of the terms and conditions of the TRCA or other applicable law or 
the license or of any rule or order of the commission. 

15. The Licensee must restrict possession, storage, processing, and disposal of low-level 
radioactive waste to the locations and purposes authorized in the license  

16. The Licensee shall maintain records of the types, forms, and quantities of low-level 
radioactive waste and hazardous waste disposed at the site. This information shall be used 
during decommissioning and to update the dose modeling prior to license termination.  
This information shall be retained throughout disposal facility operations and throughout 
the closure and post-closure periods.  Upon license transfer, the records of the types, 
forms, and quantities of low-level radioactive waste and hazardous waste disposed at the 
site shall be transferred to the custodial agency. 

17. The Licensee must notify the executive director within seven (7) days of receipt of a 
citation, petition, summons, warrant or other notice of a civil, administrative, or criminal 
proceeding by a city, county, state, or federal authority relating to the site, land disposal 
facility, activities, Licensee, managers, or employees at the site. This requirement applies to 
a WCS employee only if such legal action was brought against the employee acting in their 
scope of employment for WCS and not for the employee’s own personal matters. 

18. The Licensee must notify the executive director within four (4)-hours of any temporary or 
permanent closure of the disposal facility or the occurrence of any event that causes the 
disposal site to be closed beyond the regular schedule of operation. 

19. The Licensee may not transfer the real property on which the Federal Facility Waste 
Disposal Facility is located except to the federal government.  The Licensee may not use the 
property on which the land disposal facilities are located as security or collateral or 
otherwise subject the real property to foreclosure or possession by a person who is not the 
state or federal government or the Licensee. 

20. Upon issuance of this license, the Licensee shall convey all right, title and interest in land 
and buildings for the Compact Waste Disposal Facility to the State of Texas together with 
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requisite rights of access to the property. 

21. The Licensee must cease any activity authorized under this license when directed to do so 
by the executive director or the resident inspector as necessary to protect the public health 
and safety and the environment. 

22. The Licensee must submit an annual report by October 1 each year, based on the state fiscal 
year, to the executive director on the status of the land disposal facilities, including the 
facilities’ projected future capacity. 

23. The Licensee shall comply with all license conditions.  Failure to comply with any license 
condition is a violation of the license and statutes under which the license is issued and is 
grounds for enforcement action, for license amendment, revocation, or suspension, or for 
denial of a license renewal application or an application for a license or permit for another 
facility. 

24. For the purpose of coordination, communication, and efficiency of submitted document 
reviews, project-phased schedules for the land disposal facility shall be required to be 
submitted as follows: 

A. A comprehensive Pre-Construction Schedule shall be submitted to the executive 
director no later than 60 days from the authorized date of the approved license.  The 
Pre-Construction Schedule shall include, but is not limited to, the requirements in 
the following license conditions: 20, 22, 50, 51, 56, 57, 58, 59, 60, 61, 154, 156, 159, 
161, 162, 164, 165, 167, 170, 171, and 183. 

B. A comprehensive Construction and Operations Schedule shall be submitted to the 
executive director no later than 60 days from date of authorized construction.  The 
Construction and Operations Schedule shall include, but is not limited to, the 
requirements in the following license conditions: 68, 69, 70, 71, 76, 77, 81, 82, 86, 87, 
92, 97, 99, 109, 114, 116, 117, 118, 122, 126, 128, 132, 134, 135, 143, 144, 156, 157, 158, 
159, 162, 167, 170, 171, and 183. 

C. One (1) year from the predicted date of site closure, a Closure Schedule shall be 
submitted to the executive director. The Closure Schedule shall include, but is not 
limited to, the requirements in the following license conditions: 156, 157, 158, 159, 
162, 167, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, and 183. 

25. The Licensee shall note that it is not a defense in an enforcement action, that it would have 
been necessary to halt or reduce the licensed activity to maintain compliance with the 
license conditions. 

26. The Licensee must take all reasonable steps to minimize or prevent any discharge, disposal, 
or other license violation which has a reasonable likelihood of adversely affecting human 
health or the environment. 

27. The Licensee must at all times properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) installed or used by the Licensee to 
achieve compliance with the license conditions.  Facility maintenance includes, but is not 
limited to: 
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A. Caliche entrance and access roads.  The licensee shall inspect caliche surfaces monthly 
for aggregate base loss and rutting, assess the serviceability of the caliche surfaces, 
and document the inspection findings and any maintenance performed. 

B.  If rutting or aggregate loss is observed to be greater than 3 inches, the licensee shall 
place additional crushed caliche; re-grade the caliche surface; and compact the caliche 
to improve the serviceability of the surface. 

28. The Licensee must furnish to the executive director, upon request and within a reasonable 
time, any information to determine whether cause exists for amending, revoking, 
suspending, or terminating the license, and copies of records required to be kept by the 
license. 

29. This provision is related to indemnification of TCEQ: 

A. Upon license issuance, to the fullest extent permitted by law, the Licensee shall 
indemnify and hold harmless the TCEQ and its officers, employees, agents, principals 
and assigns from and against all fines, penalties, claims, damages, losses, demands, 
judgments, settlements, punitive damages, costs of suit, attorneys’ fees and delays to 
other contractors, whether arising in tort or otherwise, whether arising under the 
Texas Tort Claims Act or otherwise, and whether or not the parties are individually or 
jointly responsible for any damages, that arise out of or result from: 

1) Work performed in connection with this license by the Licensee or any of its 
agents, employees, subcontractors, or suppliers or their agents or employees, 
whether or not such work is negligently or recklessly performed; 

2) Licensee’s handling of a hazardous substance or performance of an inherently 
hazardous activity; 

3) The negligent, reckless, or intentional acts or omissions of Licensee or any of its 
agents, employees, subcontractors, or suppliers or their agents or employees; 

4) The Licensee’s failure to comply with any license requirement, covenant, warranty, 
or representation; 

5) Any claim against the TCEQ relating to its issuing or not issuing this license, or 
regulatory enforcement or lack of enforcement of this license, or including or not 
including any terms, provisions, or requirements in this license; 

6) Personal injury or bodily injury (including death) to the Licensee’s own employees, 
contractor’s, or contractors’ employees, subcontractors, or subcontractor’s 
employees, suffered as a result of the Licensee’s performance or lack of 
performance of any activities related to this license; 

7) The acts or omissions of negligence of commission or any of TCEQ’s officers or 
employees; 

8) The acts or omissions of gross negligence of any TCEQ officer or employee arising 
out of or in connection with the Licensee’s performance of any activities related to 
this license; or 
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9) Any condition of tangible property on or related to the site, whether or not TCEQ 
owns or has control over the site or any of the conditions at the site. 

B. This indemnity obligation shall not be apportioned according to contribution, in 
negligence or otherwise, but shall apply to the entire such claim, damage, loss, 
demand, judgment, expense, or attorney’s fees, regardless of whether it is caused in 
whole or in part by a party indemnified hereunder (including the negligent act or 
omission of the TCEQ or its employees. 

C. This indemnity obligation shall survive termination of the license.  The Licensee must 
give notice to the executive director before physical alterations or additions to the 
licensed facility if such alterations or additions would require a license amendment or 
result in a violation of license requirements. 

30. Authorization from the commission is required before beginning any change in the licensed 
facility or activity that would result in noncompliance with other license requirements. 

31. Unless subject to a different reporting requirement in this license or under 30 TAC 
§336.335 (Reporting Requirements for Incidents), the Licensee must report any 
noncompliance to the executive director which may endanger human health or safety or 
the environment.  Such information must be provided orally within 24-hours from the time 
the Licensee becomes aware of the noncompliance.  A written submission must also be 
provided within five (5) days of the time the Licensee becomes aware of the 
noncompliance.  The written submission must contain a description of the noncompliance 
and its cause; the potential danger to human health or safety, or the environment; the 
period of noncompliance, including exact dates and times; if the noncompliance has not 
been corrected, the time it is expected to continue; and steps taken or planned to reduce, 
eliminate, and prevent recurrence of the noncompliance, and to mitigate its adverse 
effects. 

32. Inspection and entry must be allowed under Texas Water Code, Chapters 26 - 28 and 32, 
Texas Health and Safety Code §§361.032, 361.033, 361.037, and 401.063, and 40 CFR 
§122.41(i).  The statement in Texas Water Code §26.014, that executive director entry of a 
facility must occur in accordance with an establishment’s rules and regulations concerning 
safety, internal security, and fire protection is not grounds for denial or restriction of entry 
to any part of the facility, but merely describes the executive director’s duty to observe 
appropriate rules and regulations during an inspection. 

33. The license may not be transferred except on approval of the commission. 

34. All reports and other information requested by and submitted to the executive director 
must be signed by the person and in the manner required by 30 TAC §305.128.  All 
information submitted to the executive director must comply with the applicable 
requirements of the Texas Engineering Practice Act, the Texas Geoscience Practice Act, 
and the Texas Professional Land Surveying Practices Act. 

35. This license may be amended, suspended and reissued, or revoked for cause.  The filing of a 
request by the Licensee for a license amendment, suspension and reissuance, or 
termination, or a notification of planned changes or anticipated noncompliance, does not 
stay any license condition. 

Appendix 5.2, Page 5.2-96



36. This license does not convey any property rights of any sort, or any exclusive privilege. 

37. Monitoring results must be provided at the intervals specified in the license. 

38. When the Licensee becomes aware that it failed to submit any relevant facts in a license 
application, or submitted incorrect information in an application, or in any report to the 
executive director, it must promptly submit such facts or information. 

39. At any time before termination of the license, the Licensee must submit written statements 
under oath upon request of the commission or the executive director to enable the 
commission to determine whether or not the license should be modified, suspended, or 
revoked. 

40. The license or portion thereof will be transferred to the custodial agency only on the full 
implementation of the final closure plan as approved by the commission, including post-
closure observation and maintenance. 

41. No waste may be received or disposed of until all information required to be submitted 
under this license is submitted and the executive director has inspected the facility and has  
found it to be in conformance with the description, design, and construction described in 
the land disposal facility application and as modified by this license.  No waste may be 
received for disposal at the site until the executive director has approved financial 
assurance and disposal site ownership arrangements. 

42. The commission may incorporate in this license at the time of issuance, or thereafter, by 
appropriate rule or order, additional requirements and conditions with respect to the 
Licensee’s receipt, possession, and disposal of wastes as it deems appropriate or necessary 
in order to: (1) protect the health and safety of the public and the environment; or (2) 
require reports and recordkeeping and to provide for inspections of activities under the 
license that may be necessary or appropriate to effectuate the purposes of the Texas 
Radiation Control Act and the commission’s rules. 

43. Ninety (90) days prior to the receipt of federal facility waste, the Licensee must indemnify 
the commission, the state, and its officers and agents for any liability imposed on the 
commission or state under state or federal law for damages, removal, or remedial action 
with respect to the land, the facility, or the federal waste accepted, stored, or disposed of.  
The Licensee may not receive federal facility waste until the executive director approves 
the indemnification in writing. 

44. Notice of Bankruptcy. 

A. The Licensee must notify the executive director, in writing, immediately following the 
filing of a voluntary or involuntary petition for bankruptcy under any chapter of Title 
11 (Bankruptcy) of the United States Code (11 USC) by or against: 

1) The Licensee; 

2) An entity (as that term is defined in 11 USC §101(14)) controlling the Licensee or 
listing the license or Licensee as property of the estate; 

3) An affiliate (as that term is defined in 11 USC §101(2)) of the Licensee; or 
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4) Valhi, Inc. 

B. This notification must indicate: 

1) The name of the Licensee; 

2) The License number(s); 

3) The bankruptcy court in which the petition for bankruptcy was filed; and 

4) The date of filing of the petition. 

45. Any leases, contracts, or other arrangements between the Licensee and the commission 
with respect to the ownership and use of the property on which the Compact Waste 
Disposal Facility is located are subject to the laws of the State of Texas and are 
independent of the regulatory and administrative processes applicable to low-level 
radioactive waste disposal.  By granting this license, the commission does not waive any 
rights with respect to the ownership and use of the property on which the Compact Waste 
Disposal Facility is located. 

46. The Licensee shall not receive for disposal or dispose of any waste with physical, chemical, 
and radiological characteristics not evaluated in the land disposal facility application. 

A. The Licensee shall not receive for disposal or dispose uranium enrichment waste, 
uranium conversion waste, or uranium deconversion waste, including uranium 
hexafluoride, and large quantities of depleted uranium or similar material. 

B. The Licensee shall not receive for disposal or dispose waste streams containing 
depleted uranium in concentrations greater than ten (10) nanocuries per gram.  All 
depleted uranium or similar waste in concentrations less than ten (10) nanocuries 
per gram (<10nCi/g) shall be disposed consistent with the provisions specified in 
License Condition 102. 

C. In order to accept for disposal any additional waste streams or waste classes, 
information on complete waste profiles, radionuclide information, total radioactivity, 
radionuclide concentrations, chemical constituents, and analysis of any impacts to 
members of the public and the environment must be submitted as an application for 
amendment to this license. 

47. The Licensee shall provide, on or near the required signs and labels, additional 
information, as appropriate, to make individuals aware of potential radiation exposures 
and ways to minimize the exposures. 

48. The Licensee must use any reasonable means, including but not limited to, fencing and 
security personnel, to prevent unauthorized entry into the restricted area of the site.  The 
Licensee is authorized to implement the security and fire protection system for the land 
disposal facility as modified in the administrative amendment application dated July 27, 
2011, and in the associated amendment application revisions dated September 1, 2011, 
October 14, 2011, and November 4, 2011, subject to the following conditions: 

A. The Licensee shall ensure that an operational badge card reader system or an 
equivalent access control system is provided at all entry and exit points of the 
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Compact Waste Disposal Facility and Federal Facility Waste Disposal Facility 
Decontamination and Waste Staging buildings. 

B. The Licensee may not store radioactive material quantity of concern (RAMQC) waste 
overnight in the Compact Waste Disposal Facility and Federal Facility Waste Disposal 
Facility decontamination buildings. 

C. The Licensee shall ensure that there are no blind spots in the motion sensing alarm 
field of range of the PTZ cameras when the PTZ cameras are focused on the entry/exit 
doors of land disposal facility buildings.  

D. When RAMQC is being stored in approved LLRW buildings the Licensee shall ensure 
adequate staffing is provided for continuous, dedicated visual monitoring and 
observation of security camera monitoring screens as described in the amendment 
application dated April 26, 2013 in either the Low-Level Radioactive Waste Disposal 
Facility gatehouse or the main site guard house, accounting for distractions caused by 
other duties, fatigue, and/or scheduled breaks. The Licensee shall maintain detailed 
operational procedures for the security camera monitoring operations.  

E. The Licensee shall develop and provide procedures that describe the precise protocols 
to be followed to download the recording data of the Network Video Recorder (NVR) 
when its capacity is approached or when a specific image is needed.  

F. Only a Trustworthy and Reliable person with Unescorted Access (TRUA) can provide 
escort for any RAMQC, including during disposal and offloading of this waste.  The 
Licensee shall modify its Procedure RMP-100 sections 6.1.4 and 6.1.5 to state that 
only a TRUA can provide the escort for the RAMQC during these activities.  

G. The Licensee’s security and surveillance system may be subject to review and 
inspection by TCEQ to evaluate the effectiveness of the system regarding areas 
illuminated by lamps and the areas covered by the cameras.  This inspection may 
identify changes to the system that the Licensee will be required to address. 

H. The Licensee must provide written notification to TCEQ no less than two (2) weeks 
before the planned receipt of waste containing RAMQC at the land disposal facility.  
This notification shall include:  plans for the increased surveillance and security  for 
RAMQC as required in U.S. NRC order EA-05-090; plans and procedures to ensure 
that the waste will be disposed the same day, and contingency storage plans that 
satisfy U.S. NRC order EA-05-090 if, due to unforeseen circumstances, the waste 
must be stored overnight; and acknowledgment that the submitted plans for the 
increased surveillance and security must receive approved by TCEQ before the waste 
can be received. 

49. Upon submission of an application for license renewal and/or amendment, or upon the 
request of the executive director, the Licensee must furnish the executive director with an 
updated map and cross-referenced list of adjacent landowners. 

50. The licensee shall remove sediment and other objects from the storm sewer system and 
keep the storm sewer system free from debris.  Records of this maintenance activity shall 
be updated monthly. 

51. The licensee shall remove sediment, standing water, and other objects from the ditches 
surrounding the facilities and keep the ditches free from debris.  Records of this 
maintenance activity shall be updated monthly. 

52. Air Emissions Studies for Bulk Waste Disposal in the Compact Waste Disposal Facility and 
Federal Facility Waste Disposal Facility.  

A. Within 60 days of commencement of bulk waste disposal operations in the 
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Compact Waste Disposal Facility and Federal Facility Waste Disposal Facilities, 
engineering reports must be submitted to the executive director. Reports must include 
an evaluation of the expected effectiveness of water spraying, with and without 
chemical additives, in controlling particulate air emissions from the exposed waste 
face in the Compact Waste Disposal Facility and Federal Facility Waste Disposal 
Facilities. The report must address the emissions control effectiveness during both 
average seasonal wind velocity and high wind velocity events taken from National 
Weather Service recorded data from the past 25 years for Midland/Odessa, Texas. The 
report must include an evaluation of the ability to apply water sprays in winds 
exceeding 25 miles per hour, given the tendency for wind erosion of the waste 
surfaces, and droplet entrainment at higher wind speeds. The evaluation must be 
based upon new testing, or documented performance testing under similar conditions 
from prior studies, which may include spraying systems manufacturers’ performance 
data.  

B. A particulate air emissions study for the Compact Waste Disposal Facility and 
Federal Facility Waste Disposal Facility bulk waste operations is to include wind 
erosion of the exposed waste face as a mass air emissions rate factor in the air 
dispersion modeling. High wind velocity events are to be taken from National 
Weather Service data for Midland/Odessa Texas from the past 25 years, and are to be 
used in computing wind erosion mass air emissions for one (1)-hour, 24-hour, seven 
(7)-day, 30-day, and annual averaging periods. Maximum wind gusting velocities, as 
well as average sustained wind velocities must be considered in the analysis. Any 
credit taken for emissions control due to the sheltering effect of subsurface disposal 
must be validated by modeling, or by documented performance testing under similar 
conditions from prior studies. Any credit taken for emissions control by water 
spraying of the exposed-waste face must be consistent with the evaluation of this 
method provided in the license. The study must include an estimate of the total 
annual mass loss of Class A bulk low-level radioactive waste from the Compact Waste 
Disposal Facility and Federal Facility Waste Disposal Facilities, due to particulate air 
emissions, under anticipated average, and high wind operating conditions.  

53. The Licensee shall submit a current resume listing all pertinent education, training and 
experience for any individual who replaces the following positions:  Corporate RSO, 
General Manager, Laboratory Manager, Radiation Safety Director, Environmental Health 
& Safety Director, and/or any new position with similar authority and responsibility.   

54. The Licensee must apply for an amendment or renewal before the expiration of the existing 
license in order to continue storage and processing of radioactive material after the 
expiration of the license. Authorization to continue such activity terminates upon the 
effective denial of said application. Obligations or requirements for decommissioning, 
environmental monitoring, financial assurance, radiation safety, and control of entry to 
restricted areas continue in effect beyond the expiration date of this license until the 
executive director notifies the Licensee in writing that the provisions of the license are no 
longer binding. 

55. Reserved. 
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Land Disposal Facility Preconstruction Requirements 
56. Prior to commencement of major construction, the Licensee shall submit to the executive 

director for review the following plans: 

A. Installation of additional borings within the expanded perimeter of the Compact 
Waste Disposal Facility and the Federal Facility Waste Disposal Facility to provide 
for confirmation of unsaturated conditions. The measurement methods selected 
should provide for confirmation of unsaturated conditions within the buffer zone 
prior to construction, and for annual confirmation, thereafter.  Should any of these 
measurements indicate saturated conditions, operations must cease to accommodate 
additional sampling, confirmation, or testing. 

B. Installation of spill control (containment features such as vaults, double walled tanks, 
sumps, etc.) and monitoring measures (monitoring wells for groundwater and soil 
stations for soil) from the surface to the top of the caliche caprock around surface 
structures where a spill or leak could possibly occur, to facilitate remediation of 
possible spills.  Surface structures include the decontamination building and the 
water storage and disposal structures, fuel tanks, storage facilities, processing 
structures, re-packaging areas, etc.  Incorporate a plan for these controls and 
measures into the Radiological Environmental Monitoring Program and re-submit to 
the executive director for review prior to construction. 

57. Prior to commencement of major construction, the Licensee shall: 

A. Monitor and report to the executive director any operating changes or change of use 
for active oil and gas wells adjacent to the facility. 

B. Verify and provide to the executive director data demonstrating the geotextile fabric 
materials ability to function as a filter.  The ability of the geotextile fabric located 
between the sand filter material and the bio-barrier layer to retain its integrity during 
installation must be confirmed. 

C. Identify and report any changes to the 100-year, the 500-year, and the Probable 
Maximum Precipitation (PMP) floodplains anticipated due to additional major 
construction or changes due to future climatic conditions described in the land 
disposal facility license application.  The reports must be submitted for review by the 
executive director. 

D. Verify and modify according to design changes in this license, the geographical 
coordinates of the area centroid and each of the four (4) corners of each proposed 
disposal unit using global positioning system (GPS) with sub-meter accuracy. 

E. Verify the depictions of all existing and planned improvements on the site and revise 
the topographic maps relied upon accordingly. 

F. Verify the adequacy of the leachate collection system, including but not limited to rise 
in hydraulic head of the drainage pipe at the center of the disposal unit in relation to 
the mounding equation used.  Any design modification of the leachate collection 
system necessitated by the verification process, must use the 100-year, 24-hour 
precipitation event as the design basis for the leachate collection system in 
accordance with the land disposal facility application.  The revised analysis and 
design must be submitted for review by the executive director. 

58. Prior to commencement of major construction, the Licensee must submit modeling to 
demonstrate that the buffer zones established for the land disposal facility will be 
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unsaturated at all times.  The representative current and future climatic parameters in the 
land disposal facility license application must be incorporated into the modeling. If 
hydrological conditions have changed from previous modeling, WCS will provide modeling 
to assure that unsaturated conditions remain in the buffer zone at all times. The modeling 
shall incorporate sensitivity studies and uncertainty analyses of the locations of the 
Ogallala-Antlers-Gatuña formation "dry line" and the Dockum Group water table. 

59. Prior to commencement of major construction, the Licensee shall ensure that all applicable 
information submitted to the executive director is in compliance with the Texas 
Engineering Practice Act, the Texas Geoscience Practice Act, and the Texas Professional 
Land Surveying Practices Act. 

60. Prior to commencement of major construction, the Licensee must: 

A. Design all diversion ditches to insure at least one (1) foot of freeboard and use riprap 
gravel to provide sufficient protection from scour. 

B. Design the ledge ditches on all sides of the disposal units sized to account for the 100-
year, 24-hour precipitation event. 

C. The revised designs must be submitted for review by the executive director. 

61. Prior to commencement of major construction, the Licensee shall ensure stormwater from 
the Federal Facility Waste Disposal Facility does not commingle with stormwater from the 
Compact Waste Disposal Facility.  The Licensee’s stormwater management plan should 
include drainage to a sedimentation pond sized to retain the 100-year storm event and an 
estimated volume of sediment produced by erosion over a ten (10) year period.  The 
adequacy of the various stormwater conveyances must be evaluated and submitted for 
review by the executive director. 

62. Reserved 

63. Reserved  

64. Reserved  

65. Prior to major construction, the Licensee shall submit final construction documents to the 
executive director no later than 60 days prior to the planned commencement of facility 
construction. Construction may not commence without the prior written approval of the 
executive director. Construction documents shall include, but are not limited to, all final 
design plans, elevations, and detail drawings; all final written design specifications and 
supporting calculations; all equipment vendor data sheets and drawings; all materials 
specifications and data sheets; construction schedules; construction quality assurance 
plans; engineering reports addressing compliance with applicable design codes and 
standards; and any other documents related to the construction of the facility. 

Construction documents shall address, but are not limited to, the following aspects of 
the facility: 

A. Design and configuration of the Compact Waste Disposal Facility disposal units and 
Federal Facility Waste Disposal Facility disposal units; 

B. Design of interim and final covers, including vegetative layers, for the Compact Waste 
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Disposal Facility disposal units and Federal Facility Waste Facility disposal units; 
C. Disposal facility site grading plan, including topographic maps, surface water 

diversion structure, and stormwater control features; 
D. Engineering evaluation of rainwater capture under anticipated 24-hour, 100-year 

precipitation event and expected accumulation rates as static liquid head over the 
primary liners, based upon the design of the leachate collection, detection, and 
removal systems, as applicable for the Compact Waste Disposal Facility disposal 
units and Federal Facility Waste Disposal Facility disposal units; and 

E. Design and re-location of any waste staging building, including all equipment and 
facilities to be installed within the building. 

Land Disposal Facility: Site Design and Construction 
Requirements 

66. The base of the disposal units within the Federal Facility Waste Disposal Facility must have 
a final elevation of no lower than 3,370 feet mean sea level. The base of the disposal units is 
the lowest point at which waste will be disposed. The northernmost edge of the Federal 
Facility Waste Disposal Facility will be relocated to be at least 50 feet further from the 
Ogallala-Antlers-Gatuña formation “dry line” presented in the land disposal facility 
application. A revised design must be submitted for review by the executive director. 

67. The Licensee shall maintain an individual buffer zone for both the Compact Waste Disposal 
Facility and the Federal Facility Waste Disposal Facility in a lateral perimeter of at least 
100 feet around all disposed waste and under the lowest point of disposed waste of 
adequate size to allow monitoring for early detection of releases and to allow for 
remediation, if necessary.  In the event that saturated conditions are detected in the buffer 
zone, the Licensee shall cease all waste disposal operations and notify the executive 
director immediately. 

68. Reserved.  

69. The Compact Waste Disposal Facility and Federal Facility Waste Disposal Facility design 
and construction shall be in accordance with the land disposal facility application and 
specifications as modified by this license, and any applicable conditions of this license. 

70. During excavation and construction of the disposal site, the Licensee shall provide weekly 
written reports and photographs to accommodate the executive director’s inspection and 
observation of all excavation and construction activities and include a discussion of future 
construction activities. Particular attention must be directed to fractures, faults, any 
evidence of collapse features or groundwater flow, or unanticipated geologic features 
encountered.  The Licensee shall cease excavation and construction when directed to do so 
by the executive director in order to sample, verify, or test. The following shall be 
conducted during excavation and construction: 

A. Topographic surveys of the elevations of the top of Dockum Group shall be conducted 
on a five (5)-foot grid during excavation and shall include elevation measurements of 
that surface on all exposed vertical faces. An elevation map of the top of Dockum 
Group surface shall be created from these measurements and submitted for review by 
the executive director no later than 30 days prior to clay liner installation. This 
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elevation map shall be compared to the elevation maps submitted under the title 
“Geostatistical Analysis of the Top of the Dockum Red Beds at the Waste Control 
Specialists Site, Andrews County, Texas” dated May 14, 2009. The excavation-based 
elevation map shall cover the same areal extent as the map used in the previous 
study. 

B. Topographic data shall be included with the weekly reports in electronic and written 
format. This information is required to verify the elevations of the top of the Dockum 
Group consistent with License the Site-specific Data Assessment and Management 
Plan. 

C. Within 24 hours of excavation of the vertical surfaces of both the Compact Waste 
Disposal Facility and Federal Facility Waste Disposal Facility, contiguous geologic 
mapping of fractures and other structural features shall be performed in 
approximately ten (10)-foot depth intervals. 

D. Reserved.  
E. Reserved.  
F. Reserved.  

71. During excavation and construction of the disposal site, the Licensee shall perform 
geotechnical studies, sampling, and laboratory analysis, and allow for observation by the 
executive director, to verify original geotechnical conditions by continuously monitoring 
parameters and features including, but not limited, to: soil moisture, bearing capacity, 
slope stability, and permeable soil stringers as construction progresses.  The Licensee shall 
report verification results to the executive director and provide certification of geotechnical 
studies by a qualified geotechnical professional. The Licensee shall cease excavation and 
construction when directed by the executive director in order to sample, verify, or test. 

72. The Licensee must conduct water-level elevation measurements quarterly, including during 
excavation and construction, on all wells within the site boundary completed in the 
Ogallala-Antlers-Gatuña formation, and report, in writing, these elevations to the executive 
director within ten (10) days following the last day of the quarter, to monitor movement in 
the Ogallala-Antlers-Gatuña formation “dry line” as presented in the land disposal facility 
application.  If the water level elevations are at or higher than the top of the Dockum Group 
at the facility, excavation shall cease in order to sample, verify, or test. For the purpose of 
observing seasonal variations in water levels, water tables and potentiometric surfaces, 
continuous data recordings for the water levels shall be required and transducers shall be 
installed in a justified percentage of the wells being monitored for each layer.  
Geostatistical support for the spatial location of each transducer/well location used for 
each formation shall be provided. 

A. Reserved.  
B. Within one day of encountering saturation during excavation, resulting in observed 

free-standing groundwater, notification will be provided to the executive director. 
C. The observation and measurements related to the presence of groundwater must be 

incorporated into the performance assessment modeling as required by License 
Condition  89. 

73. The Licensee shall verify input parameters during excavation of materials and construction 
of disposal unit liners and covers of the infiltration computer models, HELP and VS2DI.  
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Any revised analysis must be reviewed by the executive director. In addition, the following 
information is required: 

A. Submit a field sampling investigation and classification of the soils at the site.  The 
results should indicate which of the descriptions given in the land disposal facility 
application match these soils.  The Licensee shall also provide an investigation on 
whether the Ranch House Draw is integrated with Monument Draw, as indicated in 
the floodplain report, or not integrated, as indicated in the Surficial Geology Report.  
Results from these investigations should be incorporated into updated Floodplain 
and Surficial Geology reports. 

B. Submit an updated floodplain report showing changes to the 100-yr, 500-yr, and 
Probable Maximum Precipitation (PMP) anticipated as a result of future climatic 
conditions described in the land disposal facility license application. In developing 
the precipitation events, the licensee shall utilize precipitation records from areas 
similar to those forecasted for in the land disposal facility license application and the 
report required before commencement of major construction identifying any changes 
to the 100-year, the 500-year, and the Probable Maximum Precipitation (PMP) 
floodplains anticipated as a result of future climatic conditions described in the 
license application.  . 

C.  To minimize the potential for the introduction of water into the Ogallala-Antlers-
Gatuña formation from the bench of the disposal unit, the Licensee must take 
precautions to minimize precipitation or runoff from the bench entering any active 
disposal unit. Exposed portions of the Ogallala-Antlers-Gatuña formation or Dockum 
sandstone/siltstone located within the drainage channel created by the bench of the 
disposal unit shall be temporarily sealed by material equivalent or superior to the 
specifications as applied to the disposal facility liner. Catch basins on the bench of the 
disposal unit shall be temporarily sealed by a geomembrane, concrete liner, or 
technologically equivalent material. These temporary liners shall remain fully 
functional until the final cover is applied, at which time the Ogallala-Antlers-Gatuña 
and permeable layer of the cover are to be hydraulically connected. All red bed bench 
liner construction shall be completed before the beginning of waste emplacement. 

D. Submit a quantitative Surface Water Management Plan within 100 days of the 
commencement of major construction. 

74. Disposal units under construction and partially filled units must be bermed to prevent 
water from entering the disposal unit.  Low-level radioactive waste may be placed into 
disposal units with standing water as long as standing water is not in or around the 
immediate vicinity of waste placement activities. 

75. All changes to the Compact Waste Disposal Facility and Federal Facility Waste Disposal 
Facility design must be authorized by the executive director.  The executive director will 
review all the requests submitted by the Licensee for changes to the operations and 
facilities.  The commission may approve the changes by amending the license, as 
necessary. 

76. The Licensee must obtain written authorization from the executive director prior to 
changing, adding, or deleting the codes and standards used for the design and construction 
of the facility as listed in the land disposal facility license application. 

77. The Licensee must use American Water Works Association (AWWA) D102-06 for the 
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inside coating and cathodic protection of all the leachate tanks serving the Compact Waste 
Disposal Facility and the Federal Facility Waste Disposal Facility. 

78. The Licensee must provide additional thickness to the native conditioned layer in the 
evapotranspiration cover in order to support vegetation and store water as well as provide 
long term stability and protection from erosion.  The revised cover design must be 
submitted for review by executive director prior to construction. 

79. A minimum density of 85 percent (%) of the standard Proctor maximum dry density is 
specified for the native fine material layer in the evapotranspiration cover.  The Licensee 
must specify a maximum density to ensure that the layer is not too dense to inhibit plant 
growth, including deeper rooted plants. 

80. Any precipitation falling on the land disposal facility must be managed and monitored 
under all applicable state and federal requirements, including 30 TAC §336.359, Appendix 
B, Table II.  Discharges leaving the land disposal facility may not exceed the values in Table 
II, 30 TAC §336.359, Appendix B. 

81.  The Licensee must measure hydraulic conductivities of the performance cover by taking at 
least one (1) measurement performed per 100 cubic yards of fill material.  The Licensee 
must also measure standard density of the performance cover by taking at least one (1) 
measurement performed per 200 cubic yards of fill material. 

82. The Licensee must adhere to the design bases listed for all applicable design features and 
structures. 

83. Sixty (60) days prior to the receipt of waste for disposal in the applicable disposal unit, the 
Licensee shall provide a final geotechnical report and “as-built” construction drawings for 
review by the executive director.  A Registered Professional Engineer licensed to practice in 
Texas shall certify that the applicable disposal unit has been constructed in accordance 
with the land disposal facility license application and the conditions of this license, or as 
amended.  Any deviation in the as-built drawings from the design and construction 
proposed in the land disposal facility license application must be explained and submitted 
for review by the executive director.  Deviations may require an amendment of this license. 

84. Reserved. 

85. If a water level is found to exist in any well(s) on the site considered previously dry from the 
last measurement event, the executive director must be notified in writing within ten (10) 
days of the first occurrence of this condition, otherwise the reporting period must be 
quarterly. 

86. Any modifications or alterations of site characteristics or natural drainage conditions as 
depicted in the land disposal facility application and as modified by this license must be 
submitted and approved by the executive director.  

87. The Licensee shall design and construct the Compact Waste Disposal Facility to minimize 
groundwater infiltration and mitigate impact from the remaining portion of the small playa 
located on the eastern edge of the Compact Waste Disposal Facility. 

88. The Licensee must verify that the hydraulic conductivity used in technical specifications is 
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representative of the native fine material layer. Specifications must be verified by 
measurement during construction. 

Land Disposal Facility Receipt, Acceptance, and Inspection 
Requirements 

89. Prior to accepting waste and by June 30 of each year thereafter, the Licensee shall conduct 
an updated performance assessment, consistent with the Performance Assessment 
Maintenance Plan, and provide the updated performance assessment to the executive 
director for review to demonstrate that performance objectives of 30 TAC Chapter 336 
Subchapter H will be met.  The updated performance assessment shall incorporate the 
conditions of this license, include the most current waste characterization data, and 
demonstrate compliance with the performance objectives of 30 TAC §336.723: 

A. In demonstrating compliance with the performance objectives, the updated 
performance assessment shall provide for the use of a more realistic and flexible dose 
modeling code, such as GoldSim, and site-specific estimates of the magnitudes and 
the variability in the models or codes to provide a greater level of confidence in the 
results.  The use of models or codes should be consistent with the site conceptual 
model and be capable of addressing the inherent complexity at the site.  Any 
subsequent data collected at the site shall be utilized in the code as well as any other 
parameters required by the code that were not previously submitted. 

B. The updated performance assessment shall address all plausible release and accident 
scenarios as they relate to the performance objectives including, but not limited to, 
protection of individuals from releases after closure, protection of workers and the 
public during normal operations and from accidents, protection of individuals from 
inadvertent intrusion, and long-term stability of the disposal site after closure.  The 
accident scenarios must be submitted for review by the executive director prior to 
initiating revision of the performance assessment. 

C. The updated performance assessment must evaluate the impacts or activities of 
nearby facilities, including any off-site surface impoundments or water management 
retention/detention ponds required by this license, to ensure that the performance 
objectives of 30 TAC §336.723 will continue to be met after closure. 

D. The updated performance assessment must evaluate the impact on the performance 
assessment of saturating the drainage layer in the cover in the event of future water 
level increases in the Ogallala-Antlers-Gatuña formation. The Licensee must provide, 
for review and approval, a two-dimensional infiltration model capable of simulating 
saturated conditions within the drainage layer of the cover.  This simulation should 
consider future predicted conditions of a wetter climate and a degraded (i.e., more 
conductive) performance layer.  Sensitivity analyses should be performed and 
submitted for review and approval. 

E. The annual performance assessment report must be prepared in accordance with the 
approved Performance Assessment Maintenance Plan.  The annual updates must be 
based on changes of conditions, assumptions, received source term, or any 
information needed to benchmark against the original performance assessment, the 
collection and refinement of existing and new data, refinement of assumptions or the 
refinement or replacement of models in order to minimize uncertainty in the dose 
modeling results. 

90. The Licensee shall not commingle compact waste and federal facility waste.  The Compact 
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Waste Disposal Facility and Federal Facility Waste Disposal Facility must have separate 
receipt, acceptance, and disposal units.  Compact waste may only be received, accepted, 
and disposed in the Compact Waste Disposal Facility. Federal facility waste may only be 
received, accepted, and disposed in the Federal Facility Waste Disposal Facility. Waste that 
is to be disposed of at the licensee’s RCRA Subtitle C landfill shall not be received or 
accepted at the Compact Waste Disposal Facility and Federal Facility Waste Disposal 
Facility. 

91. Prior to accepting federal facility waste, the Licensee must provide an agreement signed by 
the Secretary of the United States Department of Energy, and acceptable to the executive 
director, that the federal government will assume all right, title, and interest in land and 
buildings for the disposal of federal facility waste. 

92. The Licensee shall not accept waste at the Federal Facility Waste Disposal Facility until the 
Licensee has begun accepting waste in compliance with this license at the Compact Waste 
Disposal Facility. 

93. No shipment may be accepted for disposal unless it has been inspected by the executive 
director’s resident inspector or other qualified TCEQ staff.  For waste intended for disposal 
at the Compact Waste Disposal Facility, waste acceptance is triggered by the final approval 
of the specific waste shipment by the executive director’s resident inspector.   

94. Prior to accepting waste for disposal, the Licensee must provide updated, detailed 
procedures for receipt, inspection, and tracking of onsite waste; for acceptance of large 
package waste shipments; rejection and return of unacceptable packages; and verification 
of waste packages and bulk waste at the Compact Waste Disposal Facility or the Federal 
Facility Disposal Waste Facility.  The procedures must specify a minimum frequency of 
testing to verify package contents.  The procedures must be submitted for review by the 
executive director before waste shipments are accepted.  Prior to acceptance of waste, the 
Licensee shall submit detailed procedures for rejection and return of unaccepted waste. 

95. Prior to accepting any waste at the Compact Waste Disposal Facility, the waste must meet 
requirements found in Attachment C of this license, Compact Waste Disposal Facility 
Waste Acceptance Criteria.  Prior to accepting any waste at the Federal Facility Waste 
Disposal Facility, the waste must meet waste acceptance criteria provided in this license as 
approved by the executive director. 

96. The Licensee, during the operational period, shall maintain records of the types, forms, and 
quantities of radioactive waste and hazardous waste disposed at the land disposal facility, 
including waste profiles, waste manifests, and any additional waste shipment information. 
This information shall be used during decommissioning and to update the dose modeling. 
This information must be retained on-site throughout the operating life of the land 
disposal facility and upon license transfer, transferred to the custodial agency.  The 
Licensee shall provide monthly site receipt and disposal activities reports of waste receipts 
and dispositions no later than the seventh (7th) day of the following month to the executive 
director compiled by waste stream, type, form, quantity, and radioactivity. 

97. The Licensee may not accept any waste by rail that is intended for disposal at the Compact 
Waste Disposal Facility or the Federal Facility Waste Disposal Facility unless the Licensee 
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follows all applicable Facility Operating Procedures, Radiation Safety Procedures, ALARA 
(as low as reasonable achievable) Program, Quality Assurance Plan, and Waste Acceptance 
Procedures and Plans as provided in the land disposal facility application. 

98. The Licensee may not accept low-level radioactive waste for storage at the land disposal 
facility or disposal unless the shipper of low-level radioactive waste has given the Licensee 
written notice of the shipment at least five (5) days before shipment to the Compact Waste 
Disposal Facility or the Federal Facility Waste Disposal Facility.  The Licensee shall notify 
the executive director upon receiving written notification of any waste shipment, including 
the scheduling of any waste shipment for acceptance for disposal and disposal. Staging and 
managing waste disposal activities are specifically and expressly limited to areas 
authorized under Radioactive Material License R04100 for staging or managing waste 
intended for disposal. 

99. Throughout the operational period, the Licensee shall provide an updated stored inventory 
report of any stored waste intended for disposal in the Compact Waste Disposal Facility or 
the Federal Waste Disposal Facility to the executive director each calendar quarter 
including an explanation of the planned disposal. 

100. The Licensee,  

A. For the land disposal facility, must follow all applicable Facility Operating Procedures, 
Radiation Safety Procedures, ALARA (as low as reasonably achievable) Program, 
Quality Assurance Plan, and Waste Acceptance Procedures and Plans as provided in 
the land disposal facility application. The Licensee may revise these procedures, 
programs and plans upon executive director review and written approval. All 
proposed changes to such procedures must be submitted at least 30 days prior to its 
intended use, unless otherwise agreed to by the executive director. Documentation of 
all such approvals, modifications and the corresponding internal review shall be 
maintained and available for inspection at the licensed facility for a minimum of 5 
years.  

B. For the storage and processing facility, in accordance with the storage and processing 
facility application dated January 24, 1997, the Licensee may only modify the 
following procedures: Operations Procedures; Occupational Health and Safety 
Procedures; Quality Assurance Procedures; Emergency Procedures; Laboratory 
Procedures and/or Radiation Safety Procedures.  All modifications shall provide at 
least equivalent levels of radiation safety and administrative control.  Documentation 
of all modifications, and the corresponding internal review, shall be maintained for 
inspection for a minimum of 5 years. 

101.  The Federal Facility Waste Disposal Facility may only accept mixed low-level radioactive 
waste, as defined in 30 TAC Chapter 336, in compliance with 40 CFR Part 268 (Land 
Disposal Restrictions).  This license does not authorize the processing, treatment, storage, 
or disposal of hazardous waste. 

A. Prior to accepting waste for disposal in the Federal Facility Waste Disposal Facility, 
the Licensee shall submit a plan that demonstrates how the requirements of 30 TAC 
Chapter 335 (Industrial Solid Waste and Municipal Hazardous Waste) will be met. 

B. The Licensee may not store, process, or dispose of mixed low-level radioactive waste 
defined in 30 TAC §336.2(80) unless authorized by a TCEQ hazardous waste permit 
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in accordance with 30 TAC Chapter 335. 

102.  The Federal Facility Waste Disposal Facility Non-Containerized Disposal Unit may only 
accept Class A  low-level radioactive waste that meets the waste acceptance criteria in this 
license and the Licensee’s Waste Acceptance Plan except as provided by this license.  The 
Licensee is prohibited from disposal of bulk waste in the Non-Containerized Disposal Unit 
consisting of radionuclides with half-lives of greater than 35 years, including depleted 
uranium and waste consisting of transuranic radionuclides in concentrations less than ten 
(10) nanocuries per gram (<10nCi/g), unless specifically authorized by the executive 
director. 

103. The Licensee is authorized to accept soil and soil-like bulk low-level radioactive waste for 
disposal at the Federal Facility Waste Disposal Facility IC NCDU, and Compact Waste 
Disposal Facility IC NCDU only if it meets all of the following criteria. 

A. The authorized location for the Federal Facility Waste Disposal Facility IC NCDU is 
the northeast corner of Phase 1A.  The Federal Phase 1A IC NCDU shall be bounded 
by the north and east concrete barrier side walls.  The authorized location for the 
Compact Waste Disposal Facility IC NCDU is the northeast corner.  The Compact IC 
NCDU shall be bounded by the north concrete barrier sidewall. 

B. The waste is soil and soil-like Class A low-level radioactive waste as defined by 30 TAC 
§336.362(a) (2) and in accordance with 30 TAC §336.733(b). 

C. Soil and soil-like waste must exhibit acceptable fines content and plasticity 
characteristics as determined by using American Society for Testing and Materials 
(ASTM) method D2487, current version; and as defined by Table 103.  Soil and soil-
like waste with fines content greater than thirty-five percent (35%) and medium to 
high plasticity shall not be disposed of as non-containerized waste in either IC NCDU. 

D. Soil and soil-like waste having fines content greater than thirty-five percent (35%) and 
non-plastic to low plasticity per ASTM D2487 shall be disposed of in combination 
with other acceptable soil and soil-like material as specified in Table 103. 

E. Soil and soil-like waste having fines content greater than 10 percent (10%) but less 
than or equal to thirty-five percent (35%) and medium to high plasticity per ASTM 
D2487 shall be disposed of in combination with other acceptable soil and soil-like 
material as specified in Table 103. 

F. The mixing and testing of soil and soil-like waste to meet the requirements of Table 
103 shall occur prior to receipt or within the active waste management area of the IC 
NCDU at the Federal Facility Waste Disposal Facility and Compact Waste Disposal 
Facility.  Soil and soil-like waste shipments which are unacceptable for bulk waste 
disposal according to Table 103 may be received and disposed of in concrete 
canisters. Soil and soil-like waste shipments which are eligible for mixing according 
to Table 103 may be: 

1) received and disposed of in concrete canisters; or  

2) received for management and subsequent disposal in the IC-NCDU. The waste 
may not be placed in an IC-NCDU disposal lift until the shipment has been mixed 
in accordance with Table 103 within the active waste management area of the IC-
NCDU; and tested in to meet the disposal requirements for bulk soil and soil-like 
waste. 
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G. The average, in-place organic content of the waste does not exceed five percent (5%) 
and the average, as received organic content of any individual soil or soil-like waste 
shipment does not exceed ten percent (10%) by using ASTM D-2974. 

H. The average, in-place debris and rubble content of the waste does not exceed five 
percent (5%).  

I. Dose rates for the waste are less than 100 millirem per hour at 30 centimeters. 

 
104. The licensee is authorized to dispose of rubble and debris bulk low-level radioactive waste 

at the Federal Facility Waste Disposal Facility and Compact Waste Disposal Facility only if 
it meets all of the following criteria. 

A. The authorized location for the Federal Facility Waste Disposal Facility IC NCDU is 
the northeast corner of Phase 1A.  The Federal Phase 1A IC NCDU shall be bounded 
by the north and east concrete barrier side walls.  The authorized location for the 
Compact Waste Disposal Facility IC NCDU is the northeast corner.  The Compact IC 
NCDU shall be bounded by the north concrete barrier sidewall. 

B. The waste is debris and rubble Class A low-level radioactive waste as defined by 30 
TAC §336.362(a)(2) and in accordance with 30 TAC §336.733(b). 

C. The average, in-place organic content of the waste does not exceed five percent (5%) 
and the average, as received organic content of any individual waste shipment does 
not exceed ten percent (10%) by using ASTM D-2974. 

D. The average, in-place soil or soil-like content of the waste does not exceed five percent 
(5%). 

E. The separation of debris and rubble from soil and soil-like bulk waste shall occur prior 
to receipt or within the active management area of the IC NCDU at the Federal 
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Facility Waste Disposal Facility and Compact Waste Disposal Facility.  Bulk waste 
shipments that cannot be segregated to meet the five percent (5%) average soil or 
soil-like waste criteria must be disposed within concrete canisters.  

F. Monoliths may be considered a structurally stable waste form. 
G. The volume of pipes longer than three feet contained in debris and rubble bulk waste 

which are not completely filled with grout or crushed to the extent practicable shall 
be limited to thirty five percent (35%) in a waste stream for pipes greater than three 
(3) inches in diameter.  Pipes which are larger than nine (9) inches in diameter shall 
be removed from debris and rubble waste, filled with grout and disposed of as a 
monolith, or crushed. 

H. Dose rates from the waste are less than 100 millirem per hour at 30 centimeters. 

105. In addition to the following requirements, disposal of soil and soil-like bulk waste in the 
Federal Facility Waste Disposal Facility Non-Containerized Disposal Unit, the Federal 
Facility Waste Disposal Facility IC NCDU, and the Compact Waste Disposal Facility IC 
NDCU must comply with the applicable rules, including 30 TAC §336.362(b)(2). 

A. Soil and soil-like waste shall be placed in loose lifts no thicker than one (1) foot.  
Incoming soil and soil-like waste containers shall be unloaded directly on to the lift 
area whenever possible. 

B. Soil and soil-like waste will be compacted to ninety-five percent (95%) of Standard 
Proctor maximum density with moisture between minus two and plus two percent 
(±2%) of optimum per American Society for Testing and Materials (ASTM) D698. 

C. Density actually achieved will be determined with in-place density and water content 
nuclear gauge measurements per ASTM D6938 at the rate of three (3) nuclear gauge 
measurements per 5,000 square feet placed and compacted within a given lift but not 
less than one (1) such measurement per lift. 

D. The nuclear gauge shall be licensed and operated under the Texas Department of State 
Health Services Radiation Control Program requirements.  The nuclear gauge shall 
be calibrated per the manufacturer’s requirements.  Quality assurance density tests 
will be performed using the standard calibration block and the nuclear gauge in 
accordance with ASTM D6938. 

E. If in-place density and water content nuclear gauge measurements do not meet the 
required compaction under ASTM D698, the Licensee shall re-compact the deficient 
waste disposal lift and repeat verification testing until density requirements are met. 

F. The Licensee shall minimize, as prescribed in this license, the volume of debris or 
rubble bulk waste that is intermingled with soil and soil-like bulk waste.  In 
placement operations, the volume of debris and rubble intermingled with soil and 
soil-like materials shall not exceed a volume which prevents in-place density and 
water content measurements by nuclear gauge. 

G. Compaction of soil or soil-like bulk waste using hand-operated tools or equipment is 
not authorized under this license. 

H. The Licensee must submit a quarterly report to the executive director verifying soil 
and soil-like bulk waste 95% Standard Proctor compaction requirements are met.  
The report shall contain the laboratory optimum water content and maximum dry 
unit weight, the 95% Standard Proctor density, and the corresponding nuclear gauge 
water content and density test results for each soil and soil-like lift. 

106. Disposal of debris and rubble bulk waste in the Federal Facility Waste Disposal Facility IC 
NCDU and Compact Waste Disposal Facility IC NCDU must comply with 30 TAC 

Appendix 5.2, Page 5.2-112



§336.362(b)(2); and must meet the following requirements.  

A. Debris and rubble waste shall be placed in loose lifts no thicker than five (5) feet.  
Incoming debris and rubble waste containers shall be unloaded directly on to the lift 
area as appropriate, or within the IC NCDU staging area. 

B. Voids in debris and rubble waste shall be backfilled with controlled low strength 
material (CLSM, grout).  The grout mix shall be designed to have a minimum 
compressive strength of 2,000 pounds per square inch (psi).  The grout strength shall 
be tested and confirmed for each lift using ASTM D4832 or other appropriate ASTM 
test methods for CLSM field quality control. 

C. If grout fails the strength test, grouting shall cease. The Licensee shall not resume 
grouting until grout strength field quality requirements under ASTM are met. 

D. The Licensee shall minimize the volume of soil or soil-like bulk waste that is 
intermingled with debris and rubble bulk waste.  In placement operations, the 
volume of soil and soil-like waste intermingled with debris and rubble shall not 
exceed a volume which inhibits the backfilling and encasement of debris and rubble 
with grout. 

E. The Licensee must submit a quarterly report to the executive director verifying debris 
and rubble bulk waste grout compressive strength requirements are met.  The 
quarterly report shall include grout strength test results per ASTM methods for each 
debris and rubble lift. 

107. The following provisions are related to potential weather conditions: 

A. The placement of lifts of soil-like waste is prohibited if the ambient air temperature is 
less than 32 degrees Fahrenheit; 

B. Once weather conditions return that allow current placement operations to resume, 
supplemental in-place density and water content nuclear gauge measurements will be 
performed on soil and soil-like waste lift areas already placed before further 
placement of waste is undertaken; and 

C. Emplaced bulk soil and soil-like waste will be re-compacted, should supplemental 
nuclear gauge measurements indicate unacceptable compaction after freezing 
conditions cease. 

108. Void spaces within the bulk waste must be reduced to the extent practicable through all the 
following actions: 

A. Voids shall be eliminated by compaction or backfilled. 
B. Soil and soil-like waste shall be placed in loose lifts no thicker than one (1) foot. 
C. Voids in every lift of soil and soil-like waste shall be backfilled with granular soils. 
D. Each lift of soil and soil-like waste, including backfill, shall be compacted to at least 

ninety-five percent (95%) of Standard Proctor maximum  density with moisture 
between minus two and plus two percent (±2%) of optimum per American Society for 
Testing and Materials (ASTM) D698. 

E. Debris and rubble waste shall be placed in loose lifts no thicker than five (5) feet. 
F. Voids in every lift of debris and rubble waste shall be backfilled with controlled low 

strength material (CLSM, grout).  The grout mix shall be designed to have a 
minimum compressive strength of 2,000 pounds per square inch (psi) per ASTM 
C31, ASTM D4832, or other appropriate ASTM test methods for grout and CLSM 
field quality control. 
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Radiation Safety Requirements 
109. Reserved 

110. The Radiation Safety Officer (RSO) will designate radiation staff authorized to handle 
radioactive material. All radiation staff must successfully complete a radiation safety 
course that has been submitted for review by the executive director. Documentation 
verifying successful completion of the training for authorized staff will be maintained by 
the licensee for inspection by the executive director. 

111. Written procedures incorporating operating instructions and appropriate safety 
precautions for licensed activities must be maintained and available for inspection at the 
licensed facility.  The written procedures established must include the activities of the 
radiation safety program, the employees training program, operational procedures, 
analytical procedures and instrument calibrations. 

112. The Licensee shall implement the Consolidated Emergency Response Plan, ERP-100, as 
revised, approved by TCEQ letter dated July 9, 2013. Execution of the plan shall include 
records of any required training, quarterly communication checks at intervals not to 
exceed three months and biennial onsite exercises.  Critiques of exercises shall evaluate the 
appropriateness of the plan, emergency procedures, facilities, equipment, training of 
personnel, and overall effectiveness of the response.  Deficiencies found by the critiques 
shall be corrected, and copies of those changes retained for executive director inspection. 

113. The RSO, or his or her designee, must conduct and document weekly inspections of site 
operations and the restricted areas of the site for compliance with applicable conditions of 
this license. 

114. The Licensee will document and maintain records of all accidental or unplanned releases of 
low-level radioactive waste during operations at the facility.  Documentation of the events 
must be maintained for inspection until the site is transferred to the custodial agency. 

115. In the event of an accidental or unplanned release of low-level radioactive waste, the 
Licensee must implement the Consolidated Emergency Response Plan, ERP-100, as 
revised, approved by TCEQ letter dated July 19, 2013 and provide immediate notification 
to the executive director. 

116. Records produced by the Quality Assurance and Quality Control programs must be 
reviewed by the Quality Assurance Manager, or his qualified delegate/designee, at least 
annually.  Deficiencies in the Quality Assurance and Quality Control program must be 
identified, documented, and corrected promptly.  Records related to deficiencies must be 
available to the executive director upon request. 

117. The Licensee may not use nuclear density gauge equipment for soil compaction testing 
without an appropriate license.  Only authorized Licensees may perform the required 
compaction testing needed for compliance to the rules for surface compaction and 
moisture measurements.  This license does not provide regulatory authorization for use 
and possession of nuclear density gauge equipment. 

118. The Licensee must provide an orientation and safety program for visitors and contractors 
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and issue dosimeters before allowing entrance into the land disposal facility and storage 
and processing facility.  The Licensee must submit to the executive director the orientation 
and safety program prior to beginning operations.  The Licensee shall maintain and 
document compliance with the orientation and safety program for visitors and contractors. 

119. The licensee must conduct an internal monitoring program for intakes of radionuclides as 
follows: 

A. The licensee must conduct a bioassay (in vivo and/or in vitro) for all employees or 
workers including but not limited to WCS employees and TCEQ Resident Inspectors 
prior to their initial entry into the Restricted Area. Employees or workers entering 
the restricted areas are also required to have a whole body count annually and for-
cause. WCS shall also make every reasonable attempt to perform a whole body count 
for employees or workers that have entered any restricted area upon termination of 
employment. The whole body counts shall be conducted at the Carlsbad 
Environmental Monitoring and Research Center (CEMRC) facility at New Mexico 
State University (NMSU) in Carlsbad, New Mexico or equivalent facility. 

B. The Licensee must conduct confirmatory whole body counts annually on a 
representative sample group of site workers that are not monitored for intakes as part 
of the normal monitoring program. The whole body counts shall be conducted  at the 
CEMRC facility at NMSU in Carlsbad, New Mexico or equivalent facility. 

C. The Licensee must rely on engineering controls to the extent practicable to minimize 
the levels of airborne radioactivity released to work areas within the Restricted Area. 

D. Personal air monitoring (personal air samplers) must be provided by the Licensee for 
each individual who is admitted into any designated area within the Restricted 
Area.  This monitoring shall be supplemented as appropriate with other air 
monitoring techniques, such as high-volume grab samples, portable samplers, and 
stationary, continuous air samplers. 

E. Respiratory protection must be provided by the Licensee as prescribed by 30 
TAC336.321 for individuals admitted into any designated area within the Restricted 
Area. The respiratory protection program shall also include the following procedures: 

1) Air monitoring; 

2) Personnel breathing zone monitoring; 

3) Medical surveillance; 

4) Respiratory protection program audits; 

5) Maintaining breathing quality; 

6) Training on the use of respirators; 

7) Fit testing; 

8) Respirator selection; 

9) Inventory and control; 

10) Storage and issuance; 

11) Maintenance, repair, testing, and quality assurance; 
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12) Record keeping; and 

13) Period of respirator use and relief from respirator use. 

F. For any individual who performs work (including inspections) within any designated 
area within the Restricted Area for which respiratory protection is required, the 
Licensee must conduct bioassays (in-vivo and/or in-vitro) within one month 
following the donning of the respirator. An analysis or evaluation of these bioassay 
data and measurements shall be required for the radionuclides known or suspected 
to be present in the waste streams encountered since any previous bioassay was 
performed. 

G. The Committed Effective Dose Equivalent assigned to individuals by the Licensee 
shall be based on the concentrations of radioactive materials in air, the quantity of 
radionuclides in the body or excreted from the body, or a combination thereof 
following written procedures and as specified in 30 TAC 336.308. 

H. The Licensee must conduct a verification study on the effectiveness of using personal 
lapel air monitors by analyzing the filter media using alpha spectrometry and gamma 
spectrometry to identify individual radionuclides and confirm that using the most 
limiting Derived Air Concentration (DAC) value is appropriate. The study shall be 
performed once a quarter for a year on individuals with the greatest likelihood to 
receive intakes. The results shall be included in the annual report summarizing 
internal monitoring results as required by License Condition 120. 

120. The Licensee must submit an annual report by March 31st of each year for the previous year 
summarizing monitoring results for all individuals including, but not limited to, site 
workers, contractors, and TCEQ staff, as applicable. If any bioassay result exceeds ten 
percent (10%) of the occupational dose limit provided in 30 TAC Chapter 336, the Licensee 
shall notify the executive director within 30 days of receiving the results. 

121. The Licensee must comply with the following regarding training and operations: 

A. Visitors to Compact Waste Disposal Facility or Federal Facility Waste Disposal Facility 
shall be escorted by personnel trained in the facility’s safety procedures.  A maximum 
of five (5) visitors may be escorted by a single trained person. 

B. All clerical and office support staff shall be given safety training which may be an 
abridged version of that given to operations personnel.  If anyone (1) of these 
employees transfers to other duties, the employee shall be given appropriate 
radiation safety training for his or her new assignments. 

C. All female employees shall be given instruction concerning prenatal radiation 
exposure. 

D. The Licensee shall make a record of the training provided to all of the above.  The 
record shall indicate the name of the individual receiving the training or instructions, 
the date the training or instruction is provided, the results of examinations for course 
material retention, and the name of the training course provider or instructor. 

122. The Licensee must comply with the following regarding personnel dosimetry: 

A. The Licensee must provide personnel dosimetry to all employees and contractors who 
enter the land disposal facility or the storage and processing facility.  
Thermoluminescent dosimeters (TLDs) or optically-stimulated luminescence 
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dosimeters (OSLs) must be worn by all employees. A second badge will be issued to 
workers undergoing medical diagnostic or therapeutic procedures.  This badge will be 
worn in addition to the individual’s usual badge during the period of elevated body 
radiation levels. 

B. The Licensee shall revise the procedures to include an instruction to the users of 
personnel dosimetry that personnel dosimetry must be worn at all times in the land 
disposal facility. 

C. The Licensee shall comply with the following regarding the storage of dosimeters 
issued to employees when the dosimeters are not in use: 

1) The Licensee shall provide a place for storage of dosimeters issued to personnel 
when personnel exit the restricted area; 

2) The place for storage of issued dosimeters (when not in use) shall be in an area 
determined to be of natural-background radiation; 

3) A control dosimeter shall be located in the issued dosimeter storage area; and 

4) The control dosimeter for the issued dosimeter storage area shall be exchanged 
and processed at the same frequency as the dosimeters issued to personnel. 

123. The laboratory conducting the bioassays must be National Environmental Laboratory 
Accreditation Conference (NELAC) certified.  The laboratory’s quality assurance program 
must be submitted for review in writing by the executive director. 

124. Employees working with non-containerized low-level radioactive waste must be monitored 
for potential intakes of airborne radioactivity in accordance with License Condition 119 
such that radiation doses are maintained ALARA by implementing proper engineering 
controls and/or the use of respiratory protection as appropriate. 

125. Respirators made available for re-issuance or reuse must show no removable 
contamination in access of 100 disintegrations per minute (dpm) per 100 square 
centimeters (cm2) alpha, or in excess of 1,000 dpm per 100 cm2 beta-gamma (as 
determined by standard swipe or smear techniques), and no fixed beta-gamma 
contamination in access of 0.2 milliRoentgen per hour (mR/hr) above background on 
contact. 

126. Eating, drinking, or smoking shall not be allowed within the restricted area or in any area 
where radioactive material is handled, transferred, or processed. 

127. The Licensee shall designate any area as an airborne radioactive area in accordance with 30 
TAC §336.2. 

128. The Licensee must conduct surveys for fixed and removable alpha, beta, or gamma 
contamination, by standard swipe or smear technique, in accordance with Table 1 below.  
Any positive results in swipes taken in these areas must elicit an immediate investigation 
as to cause.  Surfaces which have removable contamination greater than the limits stated in 
30 TAC §336.364, Appendix G, must be decontaminated. 
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Table 1: Contamination Surveys 
Radiation Detection Methods Location Frequency 

A. Gamma Radiation Levels Laboratory Monthly or post job upon 
work completion per the 
Radiation Work Permit 
(RWP) 

Gamma Radiation Levels Office Area(s) Monthly 
Gamma Radiation Levels Lunch/Change Area(s) Monthly 
Gamma Radiation Levels Transport Vehicles Upon vehicle arrival at site 

and before departure 
Gamma Radiation Levels Low-Level Radioactive Waste 

Holding Area(s) 
Monthly or post job upon 
work completion per the 
RWP 

Gamma Radiation Levels Decontamination Facilities Monthly or post job upon 
work completion per the 
RWP 

B. Contamination Swipes Laboratory Monthly or post job upon 
work completion per the 
RWP 

Contamination Swipes Office Area(s) Monthly 
Contamination Swipes Lunch/Change Area(s) Monthly 
Contamination Swipes Transport Vehicles Upon vehicle arrival at site 

and before departure 
Contamination Swipes Outer Surface of each Shipping 

Container 
Upon container arrival at 
site and before departure 

Contamination Swipes Decontamination Facilities Monthly or post job upon 
work completion per the 
RWP 

Contamination Swipes Low-Level Radioactive Waste 
Holding Area(s) 

Monthly or post job upon 
work completion per the 
RWP 

C. Employee and Personnel Survey Skin and Personal Clothing Prior to exiting restricted 
area per the RWP 

D. Gamma Survey Administrative Building(s) Quarterly 
Gamma Survey All work stations and areas that 

contain or have contained LLRW 
Quarterly 

 

129. Step-off pads shall be located outside posted contamination areas and/or high 
contamination areas and must be surveyed and the results documented in the post job 
survey as required by the RWP. Surface levels more than twice background beta-gamma or 
removable contamination greater than the limits stated in 30 TAC §336.364, Appendix G, 
must be considered contaminated and replaced. 

130. Reserved. 

131. Each employee (including temporary and contract workers) who works in areas where 
contact with low-level radioactive waste or other radioactive material is possible must be 
surveyed before leaving the work site. Removable contamination greater than the limits 
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stated in 30 TAC §336.364, Appendix G must be decontaminated. 

132. All radiation workers must receive at least 40 hours of classroom training following the 
Technical Topics listed in the land disposal facility application. 

133. The outer surfaces of each shipping container must be swipe-tested for removable 
contamination upon receipt.  Each shipping container must also be surveyed individually 
to assess the external radiation fields present and a record made of the readings. 

134. Radiation Safety Meetings must be held monthly with all employees.  Unannounced RSO 
employee reviews will be conducted monthly. The RSO shall conduct audits of the 
radiation safety program in accordance with the following. 

A. At intervals not to exceed 12 months; 
B. Include all of the items listed in the procedures provided in the land disposal facility 

application as activities conducted to evaluate specific components of an audit; and 
C. Include observation of the performance of radiation safety procedures as a part of an 

audit of the radiation safety program. 

135. Any material to be released for unrestricted use from the land disposal facility must be 
surveyed for contamination.  Contamination may not exceed the limits specified by the 30 
TAC §336.364 and §336.356. 

136. The RSO must review the following areas of the Radiation Safety Program at least 
quarterly: 

A.  Health physics authority and responsibility; 
B.  Operating procedures (involving the receipt, handling, and disposal activities); 
C.  Audits, inspections, and surveys conducted by the facility RSO (for timeliness and the 

resolution of any problems); 
D.  Radiation protection including employee exposure records; bioassay procedures and 

results; quarterly, semiannual, and annual surveys and inspections; radiological 
survey, and sampling data; and any changes in operating procedures; 

E.  Radiation safety training; 
F. Respiratory protection program; 
G.  Facility and equipment design including ventilation rates within various portions of 

the facility, and fire control; 
H.  Control of airborne low-level radioactive wastes; 
I.  Compliance with applicable federal and state regulations and the conditions of this 

license; and 
J.  Audit of receipt procedures. 

137. The RSO must prepare an annual report summarizing the reviews and audit.  The report 
must be submitted for review by the executive director within 30 days after completion of 
the audit. 

138. Along with complying with all confined space entry requirements and before any work, 
including maintenance, repair, cleaning, dismantling or other such activities, is performed 
within closed tanks on the land disposal facilities or the storage and processing facility 
which may contain or have contained radioactive materials, radiation work permits (or 
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their equivalent) shall be submitted to the RSO.  The RSO or his or her designee shall 
survey all tank interiors using radiological measuring and detection instruments and swipe 
methods to determine if contamination is present prior to any work being performed.  If 
contamination exceeding 220,000 dpm per 100 cm2 is found or if the RSO does not 
perform such a survey, then protective clothing and respiratory protection shall be worn by 
employees during the performance of operations. 

General Packaging for the Land Disposal Facility 
139. All waste intended for disposal at the land disposal facility must be packaged and shipped 

in accordance with waste acceptance criteria authorized by this license.  Waste intended for 
the Compact Waste Disposal Facility must meet requirements found in Attachment C of 
this license, Compact Waste Disposal Facility Waste Acceptance Criteria. 

140. Sealed sources and special form radioactive material are prohibited, in any form, for 
disposal in the Federal Facility Waste Disposal Facility Non-Containerized Disposal Unit.  
All sealed sources or special form radioactive material disposed of in the Federal Facility 
Waste Disposal Facility Canister Disposal Unit or the Compact Waste Disposal Facility 
shall be doubly-packaged and encased in concrete or similar inert material within the outer 
package.  For waste classification purposes, the activity in a waste package may be 
averaged over the entire package in accordance with the United States Nuclear Regulatory 
Commission “Final Branch Technical Position on Concentration Averaging and 
Encapsulation Revision in Part to Waste Classification Technical Position.” 

Waste Characteristics and Waste Forms for the Land Disposal 
Facility 

141. In accordance with 30 TAC §336.229, no person may reduce the concentration of 
radioactive constituents by dilution to meet exemption levels established under the Texas 
Health and Safety Code §401.106, or change the waste’s classification or disposal 
requirements. Low-level radioactive waste that has been diluted as a result of processing, 
stabilization, mixing, or treatment, including, but not limited to, 40 CFR Part 268, or for 
any other reason, must be subject to the disposal regulations it would have been subject to 
prior to dilution. 

142. Waste Requirements 

A. The Licensee may not dispose unstable waste in the Compact Waste Disposal Facility 
or the Federal Facility Waste Disposal Facility Containerized Disposal Unit that does 
not meet the requirements of 30 TAC §336.362(b)(2).   

B. Unstable soil or soil-like Class A low-level radioactive waste, excluding waste 
containing radionuclides with half-lives greater than 35 years or transuranics in 
concentrations less than ten (10) nanocuries per gram, may only be disposed in the 
Federal Facility Waste Disposal Facility Non-Containerized Disposal Unit or within 
concrete canisters in the Federal Facility Waste Disposal Facility Containerized 
Disposal Unit or Compact Facility Waste Disposal Unit.  

C. For the purpose of the Federal Waste Facility, the Licensee is authorized to accept for 
disposal waste which is handled, treated, packaged, or characterized in accordance 
with applicable Department of Energy orders, policies, and procedures. Waste class 

Appendix 5.2, Page 5.2-120



applies when the waste is manifested for transport, regardless if a waste class has 
been assigned on the manifest documents. NRC waste classification shall apply and 
shall be limited to Class A, B, and C. 

143. Unless otherwise authorized by executive director, the Licensee is authorized to accept the 
following waste streams of  low-level radioactive waste at the Compact Waste Disposal 
Facility,  as defined in §§401.2005 and 401.207, and as set forth in Table 2: 

Table 2: Authorized Waste Streams 
Waste Source Waste Stream Description Waste Group Classification 

Utility Condensate Filter Sludge CONDFSL A and B 
Utility and Non-utility Compactable Trash COTRASH A 
Utility Decontamination Resins DECONRS A, B, and C 
Utility Floor Drain Filter Sludge FLDRFSL A 
Utility Fuel Pool Skimmer Filter Sludge FPFILSL A, B and C 
Utility Non-Compactable Trash NCTRASH A 
Utility Non-Fuel Reactor Components NFRCOMP A, B, and C 
Utility Process Filters PROCFIL A, B, and C 
Utility Reactor Water Cleanup Resins RWCUPRS A and B 
Utility Reactor Water Demineralization Resins RWDMRES A and B 
Utility Secondary System Resins SSYSRES A 
Non-utility Absorbed Liquids ABSLIQD A 
Non-utility Biological Wastes BIOWAST A 
Non-utility High Radioactivity Waste HIGHACT A 
Non-utility Low Radioactivity Waste LOWASTE A 
Non-utility Non-Compactable Trash NCTRASH A and B 
Utility and Non-utility Sealed Sources SOURCES A, B, and C 
Utility and Non-Utility  Decommission Waste D&D A, B, and C 

Disposal Operations 
144. The Licensee must manage all stormwater and wastewaters that come in contact with waste 

or other radioactive constituents during operations in accordance with TCEQ Wastewater 
Permit No. WQ00049480000.  All stormwater and wastewaters that come in contact with 
waste or other radioactive constituents during operations shall be managed in accordance 
with this license Wastewater shall be managed in accordance with the following 
conditions:  

 
A. The Licensee shall provide details of any agreement for offsite wastewater disposal, such 

as the location of the offsite facility, maximum quantity of contact water agreed to be 
sent per shipment, the agreed methods of shipment, and a copy of the contract to TCEQ 
within 30 days of the contract being finalized.   

B. The Licensee shall provide details of the 12,000 gallon contact water holding tank 
recirculation pump intake filter, including intended filter media. 
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C. The Licensee shall provide details of the entire process and equipment to be used for 
long term storage of micro-filters during anticipated waste water treatment plant offline 
periods. 

D. The Licensee shall submit all procedures associated with the waste water treatment 
plants within 60 days from the date the waste water treatment plants are declared 
operational.  The procedures shall include detailed operating procedures, maintenance 
procedures, emergency handling and shutdown procedures, monitoring and analysis 
procedures, and long term storage procedures for micro-filters. The procedures shall 
have the Licensee numbering and formats and approval signatures. 

E. The Licensee shall submit all drawings associated with the waste water treatment plants 
within 60 days from the date the waste water treatment plants are declared operational.  
The drawings shall be signed and sealed by a Texas Registered Professional Engineer.  
Drawings associated with the waste water treatment plants shall include the structure, 
building, and control schematics.  Drawings associated with the waste water treatment 
plants  shall also include the piping and instrumentation (P&ID) drawings that show the 
interconnection with “untreated contact water tanks” and “treated contact water tanks” 
and associated piping, controls, instrumentation, pumps, and valves.  

F.  The Licensee shall submit a copy of the startup, operational and functional verification 
report generated by the waste water treatment plant design contractor prior to transfer 
and acceptance by the Licensee. 

G. The Licensee shall ensure that the spill containment for the Federal Waste Facility and 
the Compact Waste Facility waste water treatment plant  buildings shall be 110 percent 
or greater of the largest container in each of these buildings. 

145. Reserved 

146. The Licensee may not exhume previously buried waste unless specifically authorized by the 
executive director. 

147. The top of the all disposed Containerized Class A, Class B, and Class C low-level radioactive 
waste must be a minimum of five (5) meters below the top surface of the cover or must be 
disposed of with intruder barriers that are designed to protect against an inadvertent 
intrusion for at least 500 years in accordance with 30 TAC §336.730(b)(3). 

148. The Licensee may accept Class A, Class B, and Class C low-level radioactive compact waste 
for disposal in reinforced modular concrete canisters and inside an additional reinforced 
concrete barrier in the Compact Waste Disposal Facility. The Licensee may accept compact 
Class A bulk waste for disposal in the In-Cell Non-Containerized Disposal Unit as 
prescribed in this License.  Large components (e.g., steam generators, reactor vessels, 
reactor primary system components) that will not fit into the reinforced modular concrete 
canisters as provided in the land disposal facility application must be evaluated by the 
executive director on a case-by-case basis prior to disposal.  Large components must be 
backfilled with sand, or grout, if necessary, to ensure the voids are filled.  The Licensee may 
not accept low-level radioactive waste that contains hazardous listed chemicals or exhibits 
hazardous characteristics as defined by 40 CFR Part 261 (Identification and Listing of 
Hazardous Waste) for disposal at the Compact Waste Disposal Facility.   
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149. The Licensee may dispose of Class A, Class B, and Class C low-level radioactive federal 
facility waste in the Federal Facility Waste Disposal Facility Containerized Disposal Unit by 
placement in reinforced modular concrete canisters and inside an additional reinforced 
concrete barrier.  The Licensee may accept federal facility Class A bulk waste for disposal in 
the In-Cell Non-Containerized Disposal Unit as prescribed in this License.  Large 
components that will not fit into the reinforced modular concrete canisters as provided in 
the land disposal facility application must be evaluated by the executive director on a case-
by-case basis prior to disposal.  Large components must be backfilled with sand, or grout, 
if necessary, to ensure the voids are filled. 

150. The Licensee must implement measures to reduce the potential for desiccation and 
cracking of the performance cover during operation and closure, with special emphasis on 
areas not overlain by a geomembrane.  The Licensee must conduct periodic surveillance to 
verify that the measures are effective. 

151. During construction of the cover system, the Licensee shall measure the geotechnical 
properties of the cover system materials to verify the initial design values indicated in the 
updated Decommissioning and Site Closure Plan.  The Licensee shall report any deviations 
and propose any necessary design modifications that may affect cover system performance 
to the executive director. The Licensee will demonstrate that the possibility for water to 
flow from the Ogallala-Antlers-Gatuña formation to the lateral drainage layer of the final 
constructed cover will not affect the performance of the Compact Waste Disposal Facility 
and Federal Facility Waste Disposal Facility.  

152. The Licensee shall minimize the introduction of water into the disposal units.  The Licensee 
must manage all stormwater on the land disposal facility.  This management of stormwater 
must include, but is not limited to, the collection and conveyance of all stormwater and 
wastewater, and be subjected to the radionuclide effluent concentration limits, as specified 
in 30 TAC §336.359, Appendix B, Table II. 

153. The Licensee must sample and perform radionuclide analyses on all precipitation and 
stormwater planned for re-use.  Possible re-use of on-site water can be considered only as 
authorized by this license and TCEQ Permit No. WQ00049480000.  Precipitation and 
stormwater with radionuclide concentrations greater than those listed in 30 TAC §336.359, 
Appendix B, Table II must be treated and disposed as low-level radioactive waste and may 
not be used for dust suppression or any other activity that increases the risk to human 
health or the environment. 

154. The Licensee must initiate an investigation as to the nature, extent, and cause of any 
leachate collected from the leachate collection system, in which the radionuclide 
concentrations are 50 percent (%) of the effluent concentration limits specified in 30 TAC 
§336.359, Appendix B, Table II and take appropriate corrective action.  The Licensee will 
notify the executive director within ten (10) days of any such occurrence. 

155. With the exception of transporting waste across the buffer zone, environmental/radiation 
monitoring and routine maintenance, the Licensee shall not handle, store, or dispose of 
waste, or engage in any waste-related activities in any buffer zone.  Any other activity in 
any buffer zone shall require written approval of the executive director. 
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156. For the Compact Waste Disposal Facility and the Federal Facility Waste Disposal Facility 
Containerized Disposal Unit, the Licensee shall: 

A. Pre-position concrete canisters in the disposal unit for emplacement of waste 
packages.  After waste packages have been placed in the concrete canister, grout shall 
be placed around the packages to reduce voids.  Packages shall be emplaced to permit 
voids between packages to be filled with grout.  Temporary lids shall be placed on 
canisters until they are filled and the permanent canister lid has been cast in place.  
Once canisters are filled, grouted and the canister lids are constructed, native backfill 
consisting of dry, free-flowing, cohesionless natural material shall be placed around 
the canisters. 

B. Manage IC NCDU operations and placement of canisters containing higher hazard 
waste to ensure that IC NCDU workers are adequately protected from exposure to 
radiation emanating from the canister disposal areas.  Such management techniques 
shall include maintaining adequate separation between IC NCDU operations and 
previously placed canisters; and shall include placing canisters containing high-
gamma waste such that other canisters with lower gamma radiation levels stand 
between them and IC NCDU operations. 

C. Place loaded canisters  adjacent to an IC NCDU only after construction of an IC 
NCDU; and only after operational steps are taken to ensure that occupational 
radiation exposures will remain within acceptable limits and as low as reasonably 
achievable (ALARA). 

D. Provide drainage from the IC NCDU to the leachate collection sump. 
E. Place canisters on top of an IC NCDU only if supported by a slab consisting of 

concrete or controlled low strength material (CLSM, grout).  The concrete or grout 
mix shall be designed to have a minimum compressive strength of 2,000 pounds per 
square inch (psi) per ASTM D4832 or other appropriate ASTM test methods for 
CLSM field quality control. The minimum thickness of the concrete or grout canister 
support slab shall be six (6) inches.  The Licensee shall provide drainage from the 
support slab to the leachate collection sump. 

F. Place IC NCDU waste in horizontal lifts such that the maximum operating surface 
slope is two and one half horizontal to one vertical (2.5H:1V). 

G. Remove wood or other temporary IC NCDU waste support forms constructed from 
organic material. 

H. Remove wood or other incidental organic pieces from IC NCDU waste encountered 
during placement operations which are larger than approximately twenty seven (27) 
square inches in cross-sectional area for disposal in a concrete canister. 

I. Remove incidental pipes from IC NCDU waste encountered during placement 
operations which are larger than nine (9) inches in diameter, fill with grout and 
dispose of as a monolith, or crush. 

J. Remove incidental large non-organic pieces contained in IC NCDU waste and dispose 
of by grouting in place. 

157. The Licensee shall handle and emplace waste in the disposal units in a manner that 
maintains disposal package integrity.  Waste packages and concrete canisters shall be 
protected from any land disposal facility operations which may cause damage or otherwise 
impact the integrity of packages and canisters. 

Environmental Surveillance 
158. The Licensee must conduct environmental surveillance of the land disposal facilities as 
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follows: 

A. General Provisions. The Licensee must conduct the radiological and non-radiological 
environmental monitoring specified in this license and the consolidated Radiological 
Environmental Monitoring Program (REMP); and changes to the REMP must be 
approved by the executive director. The Data Quality Objective (DQO) Process, 
established by the United States Environmental Protection Agency (US EPA), must 
be used to establish performance or acceptance criteria, which serve as the basis for 
designing any of the monitoring plans for the facility for collecting data of sufficient 
quality and quantity to support the goals of each plan (pre-operational, operational, 
and post-operational).  The Licensee must use the DQO Process, which consists of 
seven (7) iterative steps in development of a data collection design that specifies the 
type, number, location, and physical quantity of samples and data, as well as the 
quality assurance and quality control activities that will ensure that sampling design 
and measurement errors are managed sufficiently to meet the performance or 
acceptance criteria specified in the DQOs. The Licensee must submit a Quality 
Assurance Project Plan (QAPP) that follows the Multi-Agency Radiological 
Laboratory Analytical Protocols Manual (MARLAP) process, and which will include 
details of the DQO, the method quality objective, and the method of uncertainty 
analysis for each radio-analyte per media and for each method.  The QAPP must be 
submitted to the executive director for review prior to any sampling performed for 
the Modified Natural Radiation Monitoring Program and the Pre-Operation, 
Construction, and Operational Environmental Monitoring Program for this license. 

1) The Licensee must establish the Method Quality Objectives (MQOs), as specified 
in MARLAP, for the following method performance characteristics: Method 
Uncertainty (expressed as an estimated standard deviation), Detection 
Capability (expressed as the minimum detectable concentration, or MDC); and 
Quantification Capability (expressed as the minimum quantifiable 
concentration, or MQC). The Licensee must establish an Action Level (AL) and 
Gray Region for each analyte (radionuclide), in each of the matrices during the 
MQO directed planning process. The Licensee must obtain an approval of the 
established MQOs from the TCEQ and must provide the established MQOs to 
their contract analytical laboratory. 

2) In determining the method uncertainties, the null hypothesis must be that the 
sample measurement for each radionuclide / medium pair is greater than the 
stated AL, which shall equal a fraction of the Regulatory Limit for each 
radionuclide/medium pair.  Thus, the Upper Bound of the Gray Region (UBGR) 
shall be the AL stated above and the Lower Bound of the Gray Region (LBGR) 
shall be zero for the anthropogenic radionuclides and the minimum value from 
the set of calculated Investigation Levels (ILs) for each radionuclide/medium 
pair of naturally-occurring radionuclides.  The decision rule shall be if the 
sample measurement is less than the Analytical Decision Level (ADL), then 
reject the null hypothesis.  The ADL equals the AL minus the required method 
uncertainty multiplied by the z-score with confidence of 1-alpha.  The required 
method uncertainty equals the difference between the UBGR and LBGR divided 
by the sum of the z-scores with confidence of 1-alpha and 1-beta.  The values of 
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alpha, beta, and the AL shall be determined by May 15, 2012. 

3) In the event that an ADL is exceeded, the Licensee shall perform the following: 

a.  Notify the agency within 24 hours of verification of the analytical results;  
b.  Investigate the cause and, if necessary, take corrective action, including but 

not limited to, re-sampling and re-analysis;  
c.  Perform a trend analysis; 
d.  Monitor the sample location, and  
e.  Document the incident and maintain the record.  

4) In the event that an AL is exceeded, the Licensee shall perform the following: 

a. Notify the agency within 24 hours of verification of the analytical results, 
b. Investigate the cause and, if necessary, take corrective action including, but 

not limited to, re-sampling and re-analysis; 
c.  Perform a trend analysis; 
d. Modify procedures or work practices that contributed to the circumstances 

resulting in the release, if necessary; 
e.  Monitor the sample location; and 
f.  Document the findings and produce a report which contains an analysis on 

whether remediation is necessary within 14 days of verification of the 
analytical results. 

B. Standard Operating Procedures (SOPs) for environmental monitoring must ensure 
consistency and must accomplish the following goals:  

a. SOPs must be specific, include the details of referenced guidance and 
standards and reference associated procedures;  

b.  SOPs must include records management details;  

c. SOPs must provide details of corrective actions and a full listing of staff    
responsibilities; and  

d. Based on these goals and ongoing improvements made in coordination with 
TCEQ, the Licensee shall submit to TCEQ revised SOPs for environmental 
monitoring by June 30, 2012. 

C. Environmental samples shall be analyzed by a National Environmental Laboratory 
Accreditation Conference (NELAC) certified laboratory.  Prior to analysis, Licensee 
must provide a list of methods that are not NELAC certified that they plan to use and 
a list of methods that were NELAC certified but have been modified.  This 
information must be included in the QAPP. As part of radiological sample analysis, 
all analytical batches must include laboratory control blanks, method blanks, matrix 
spikes, and laboratory duplicates and only include WCS samples.  An analytical batch 
must be defined in the QAPP.  In addition, the laboratory must provide the method of 
uncertainty calculation. 

D. Duplicate samples.  The Licensee must provide the executive director an opportunity 
to obtain duplicate split samples concurrently with the Licensee’s data collection 

Appendix 5.2, Page 5.2-126



schedule. 
E. Monitoring Records.  The Licensee must maintain records of all monitoring activities. 
F. Monitoring Well Installation.  All monitoring wells must be constructed and 

maintained in accordance with the requirements of the Texas Occupations Code, 
Chapter 1901 and in accordance with American Society for Testing and Materials 
(ASTM) D5092-04e1 (2004) “Standard Practice for Design and Installation of 
Ground Water Monitoring Wells.”  Monitor well clusters will consist of one (1) well 
screened in the Ogallala-Antlers-Gatuña formation, one (1) well screened at the top of 
the 225-foot layer, one (1) well screened at the bottom of the 225-foot layer, and one 
(1) well screened at the bottom in the 125-foot layer.  Any well alterations must be 
authorized by TCEQ.  The Licensee shall notify executive director when it performs 
an inspection of any altered wells, and shall report the results of the inspection within 
30 days of completion. 

G. Evaluation of Data.  The Licensee must evaluate monitoring data using a two (2)-
tiered environmental monitoring response system.  Investigation levels and action 
levels will be specified as described in the land disposal facility license application.  
The results of the evaluations must be included in the annual environmental 
monitoring report to the executive director conducted during each calendar year. 

H. The following procedures must be used when monitoring all groundwater zones and 
be described in the Site-specific Data Assessment and Management Plan (S-DAMP) 
and the Quality Assurance Project Plan (QAPP): 

1) For the collection of representative groundwater samples, the Licensee shall allow 
for parameter stabilization during the purging process prior to sample collection. 
The Licensee shall monitor water quality parameters (conductivity, pH, and 
temperature) according to ASTM D 4448-01 Standard Guide for Sampling 
Ground-Water Monitoring Wells (2007). Prior to sampling, wells must be pumped 
down to the point at which the conductivity equilibrates.  Samples must then be 
acquired from the well by a pump or lowering and filling a sample bailer with well 
water and then transferring the water to a sample container.  All parameter 
readings must be recorded during purging and collected at regular intervals.  
Stabilization is achieved when at least three consecutive readings are taken at 
three-(3) to five-(5) minute intervals and are within tolerances stated in ASTM D 
4448-01.  When sufficient recharge of water exists, wells will be purged before a 
sample is collected.  If documented insufficient recharge of water exists or other 
factors make purging and/or sampling impractical, the conditions and reasons 
must be documented and available for review by the executive director. 

2) For well-specific conditions (i.e., rate of recharge, water quantity, etc.) where low-
flow sampling techniques are appropriate, sampling method ASTM D 6771-02 
Standard Practice for Low-Flow Purging and Sampling for Wells and Devices Used 
for Ground-Water Quality Investigations must be used for sampling 
methodologies for any wells listed in Attachments A and B.  Parameter readings 
will be recorded as specified in ASTM 06771-02 for determining stabilization. 

3) In addition, water levels must also be measured prior to sample collection. 

4) The S-DAMP must include a method or methods for well purging and well 
sampling, including wells in low flow conditions, to assure that well samples are 
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representative of the groundwater in the zone that is sampled. 

5) For the purpose of observing seasonal variations in water levels, water tables and 
potentiometric surfaces, the Licensee must establish a network of wells as required 
in license condition 70 that is representative of each water-bearing zone and 
monitor using continuous transducers where possible. 

6) Well sampling must be conducted whenever it is determined that: (1) water is 
groundwater and (2) a saturated condition exists. The method for  water sampling 
is intended to assure that well samples are taken from groundwater in the 
formation and not from condensation in the well. 

7) For all radiochemical analyses, water samples will not be filtered in the field and 
will not be acidified in the field prior to shipping to the laboratory, unless filtering 
and acidification is required by a specified analytical method.  Filtering will be 
performed by the laboratory when the sample contains sediment. Certain 
radionuclides of interest can partition to the sediment; in which case, when there 
is sufficient sediment, both the water and the sediment will be analyzed.  
Container type and size will also be determined by the analytical method. 

8) For all chemical analyses, water samples will not be filtered in the field and will be 
preserved according to the analytical method requirements.  Filtering will be 
performed, by the laboratory, when the sample contains sediment. Certain 
chemical analytes of interest can partition to the sediment; in which case, when 
there is sufficient sediment, both the water and the sediment will be analyzed. 
Container type and size will be determined by the analytical method. 

9) The Licensee shall provide a semi-annual environmental monitoring report to the 
executive director to be submitted before March 31 and September 30 of the 
preceding six (6) months.  The semi-annual report shall include the results of all 
environmental media samples for all facilities at the Waste Control Specialists 
LLC, Andrews County site.  The Annual Meteorological Report should be 
submitted prior to or included in the March 31 semi-annual environmental 
monitoring report.  The Licensee shall follow the requirements of 30 TAC Chapter 
25 (Environmental Testing Laboratory Accreditation and Certification,) and 
provide the executive director with acceptable analytical data provided by an 
accredited environmental testing laboratory unless extenuating conditions exist as 
specified under 30 TAC §25.6 (Conditions Under Which the Commission May 
Accept Analytical Data). 

10) All of the above information must be reported in the semi-annual environmental 
monitoring report. 

I. In the event the 125-foot zone becomes saturated, the Licensee shall notify the 
executive director within ten (10) days. Within 60 days of the event, the Licensee 
shall submit a plan for the installation of monitoring wells in the 180-foot zone and 
monitoring of the 180-foot zone in accordance with Attachment B. 

159. The Licensee must provide a report on site topography for the land disposal facility 
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including maps and all supporting data to the executive director every five (5) years. 

160. The Licensee must provide to the executive director every five (5) years written 
documentation from the Texas Parks and Wildlife Department and the United States Fish 
and Wildlife Service regarding the presence of threatened or endangered species occurring 
near the site of the land disposal facility. 

161. Reserved. 

162. Before the Licensee takes any action regarding site playas, the Licensee shall obtain and 
provide to the executive director a site-specific “no jurisdiction” determination from the 
United States Army Corps of Engineers. 

163. Reserved.  

164. The Licensee shall implement the following radiological environmental monitoring 
programs: 

A. Reserved.  
B. Reserved.  
C. Reserved.  
D. The Licensee must conduct an Operational Environmental Monitoring Program 

specified in the Licensee’s consolidated Radiological Environmental Monitoring 
Program (REMP).  

E. Reserved.  
F. Reserved.  

165. Reserved.  

166. Reserved.  

167. The Licensee must conduct an Operational Environmental Monitoring Program as 
described in the Licensee’s Consolidated Radiological Environmental Monitoring Program. 

168. The Licensee must ensure that State of Texas Well Reports are provided to the Texas 
Department of Licensing and Regulation for all new piezometers, monitoring wells, and 
other water wells installed at the site pursuant to this License.  Copies will also be provided 
to the executive director within 60 days of well completion. 

169. The Licensee must continue erosion monitoring and report annually to the executive 
director after the commencement of major construction. The Licensee must also maintain 
a weather/climate station in the immediate proximity of erosion monitoring in Ranch 
House Draw and the location of additional erosion pin arrays. If this data indicates erosion 
is greater than the expected erosion as provided in the land disposal facility application 
over the operational life of the facility, the Licensee must submit a license amendment to 
establish the final cover design and closure plans to address the observed erosion rate.  

170. The Licensee must include the use of high-volume air samplers in air monitoring. 

171. The Licensee must provide for a transitional environmental monitoring period whenever 
program components, including sampling locations, equipment, techniques, or 
laboratories, are changed.  This transitional period must include parallel monitoring with 
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both the old and new conditions for at least one (1) sampling period or as directed by the 
executive director. 

172. Using the data quality objective (DQO) process, the Licensee must develop prediction 
limits which will be used to determine investigation levels (ILs) and action levels (ALs) for 
each environmental medium.  The statistical methodology will require one (1) year of data 
for each parameter under review as approved by the executive director.  The specific 
methods and sample analyses for each baseline measurement must be incorporated into 
the data used for the prediction limit calculations.  The final prediction limits and 
calculation methodology must be submitted to the executive director by June 14, 2012. 

A. Evaluation of Data. The Licensee shall evaluate monitoring data using a two-tiered 
environmental monitoring response system (specifically, investigation and action 
levels). Investigation Levels (ILs) and Action Levels (ALs) shall be determined for all 
media, analytes, and sampling locations.  The results of the evaluation must be 
included in the annual environmental monitoring report to the executive director.  As 
part of the initial annual environmental monitoring report  to the executive director, 
the Licensee shall revise the REMP to include a new section on reporting exceedances 
of ILs and ALs. 

B. All ILs and ALs shall be based on appropriate prediction intervals for individual, 
grouped, or site-wide comparisons, as appropriate, based on evaluation of the 
baseline and pre-operational data.  Independence of intra-location samples should be 
verified, and, if this statistical independence is not confirmed, then the intra-location 
prediction intervals should be adjusted in accordance with statistical theory.  The 
expression used to compute the prediction intervals shall be based on sample size 
and number of future comparisons.  The ILs and ALs shall provide sufficient warning 
of a release and consider health effects as a secondary factor in the detection of the 
limits.  Documentation on the computations, bases, and assumptions should be 
provided for review by the executive director. 

C. The Licensee shall provide details, algorithms, and assumptions used by the statistical 
software in estimating the Type I and Type II error rates claimed for the stated 
decision rules.  The Licensee should specify the scenarios and conditions under how 
the Type II error rates were obtained.  Assumptions on whether the normality of the 
data is applied throughout the range of contaminant levels of interest shall be 
validated in the software along with whether the standard deviation can be modeled 
as a function of the mean contaminant level. 

D. The Licensee shall state whether the Method Detection Limit (MDL) used in analytic 
measurements is understood as a critical limit or a detection limit.  Quantification 
limits of analytic results should inform whether the AL and IL are achieved in order 
for the analytic measurements to be used as proxies for the true constituent 
concentration levels. 

E. ILs and ALs will be incorporated into RML R04100 by reference.  Procedures 
documented in the QAPP will be incorporated into RML R04100 by reference after 
approval from the executive director.    

173. The Licensee shall operate an on-site monitoring station to collect the following 
meteorological data on a 10-minute averaging period with 90 percent (%) minimum data 
retrieval: two (2)-meter data collection of precipitation, barometric pressure, solar 
radiation, scalar wind speed, vector wind direction, temperature, and relative humidity; 
and ten (10) meter data collection of scalar wind speed, vector wind direction, and relative 
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humidity.  The Licensee must submit to the executive director annual meteorological 
reports updated to include data from the previous year. The report must be submitted no 
later than March 31 of the following year. 

Closure Requirements for the Land Disposal Facility 
174. Prior to closure and license termination, the Licensee shall: 

A. Re-evaluate the impacts or activities of nearby facilities in order to ensure that the 
performance objectives of 30 TAC §336.723 will continue to be met after closure;  

B. Evaluate the impacts to workers in the disposal unit area during the closure of a 
facility.  An analysis of worker doses shall be submitted to the executive director prior 
to initiating closure;  

C. Provide a list of all wells that will not be used after closure and provide details and 
schedule for properly removing and plugging those wells; 

D. Assess the performance of those wells that are to remain in use; and  
E. Provide the details of the performance with the list of wells to be properly removed 

and plugged. 

175. General requirements for closure of the facilities are listed as follows: 

A. During closure of the Federal Facility Waste Disposal Facility, the Licensee may not 
store, process, or dispose of mixed wastes defined in 30 TAC §336.2(80) unless 
authorized by a TCEQ hazardous waste permit in accordance with 30 TAC Chapter 
335. 

B. During closure of the Federal Facility Waste Disposal Facility, in addition to the 
compliance with the decommissioning standards in 30 TAC Chapter 336, Subchapter 
G, the Licensee must comply with the closure requirements of a TCEQ hazardous 
waste permit in accordance with 30 TAC Chapter 335.  

C. All wells that will not be used after closure must be properly removed and plugged.  
Documentation of proper removal and plugging must be submitted to the executive 
director before closure can be authorized. 

D. Changes made to the Decommissioning and Site Closure Plan included in the land 
disposal facility license application may only be made through a license amendment 
authorized by the commission. 

E. After completion of the final cover for each disposal unit(s), the Licensee must submit 
certification of proper construction of the final cover, signed, sealed, and dated by a 
Texas licensed professional engineer.  Each final cover certification must be 
accompanied by a certification report which contains the results of all tests 
performed to verify proper construction.   The Licensee must conduct whatever tests, 
inspections, or measurements are necessary in the judgment of the professional 
engineer to certify that the final cover has been constructed in conformance with the 
design and construction specifications of this license and associated land disposal 
facility license application.  The certification report must, at a minimum, contain the 
following engineering plans and test results: 

1) Scaled plan-view and east-west and north-south cross-sections which accurately 
depict the area boundaries and dimensions of the cover; surrounding natural 
ground surface elevations; minimum, maximum, and representative elevations of 
the base on which the interim cover was placed; minimum, maximum, and 
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representative elevations of the upper surface of the interim and final covers; 
thickness, extent, and materials of component parts of the cover system; and 

2) All observations, tests, and analyses required to ensure that the installation has 
been completed with the terms of this license and the incorporated design plans 
waste migration and interaction with emplacement media, or any other tests, 
experiments, or analyses pertinent to the long-term containment of emplaced 
waste within the land disposal facility; 

F. One (1) year before final closure of the disposal site, or as otherwise directed by the 
executive director, the Licensee must submit an application to amend the license for 
closure.  The amended closure application must include a final revision and specific 
details of the disposal site closure plan and decommissioning plan included as part of 
the license application submitted under 30 TAC §336.708(a) that includes each of the 
following in accordance with 30 TAC §336.719(a): 

1) Any additional geological, geochemical, hydrological, or other site data obtained 
during the operational period pertinent to the long-term containment of emplaced 
wastes; 

2) The results of tests, experiments, or any other analyses relating to backfill of 
excavated areas, closure and sealing; 

3) Any proposed revision of plans for decontamination or dismantlement; 

4) Decontamination and dismantlement of surface facilities; 

5) Backfilling of excavated areas; 

6) Stabilization of the land disposal facility for post-closure care; and 

7) Any significant new information regarding the environmental impact of closure 
activities and long-term performance of the land disposal facility. 

G. Upon review and consideration of an application to amend the license for closure 
submitted in accordance with subsection 30 TAC §336.719(a), the commission may 
issue an amendment authorizing closure if there is reasonable assurance that the 
long-term performance objectives of 30 TAC §336.723 will be met. 

H. The Licensee shall address the impact of ongoing disposal activities on closed disposal 
unit stability.  An analysis of the stability of the disposal unit on disposal activities 
shall be submitted to the executive director for review. 

176. Temporary disposal unit boundary markers and disposal unit identification markers shall 
be erected upon completion of backfill operations until permanent markers are installed. 

177. Permanent monuments shall be installed within 120 days of the disposal unit closure and 
completion of the disposal unit cover.  The information below shall be inscribed on each 
monument: 

A. Total radioactivity in curies, excluding source material; 
B. Total amount of source material in pounds; 
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C. Total amount of special nuclear material in grams; 
D. Disposal unit number or other means of identification; 
E. Date of opening and closing the disposal unit; 
F. Volume and class of waste in the disposal unit; and 
G. Dimensions of the disposal unit. 

178. General requirements for post-closure are as follows: 

A. The Licensee must perform post-closure care for the Compact Waste Disposal Facility 
in accordance with the land disposal facility license application and 30 TAC 
§336.720(a). 

B. The Licensee must perform post-closure care for the Federal Facility Waste Disposal 
Facility in accordance with the land disposal facility license application and 30 TAC 
§336.720(a) and §335.174. 

C. In addition to compliance with license conditions for environmental surveillance 
specified in Attachments A and B to this license, the Licensee must comply with the 
following conditions: 

1) Maintain all storm water conveyance structures in good functional condition. 

2) Maintain the cover on the Compact Waste Disposal Facility and Federal Facility 
Waste Disposal Facility such that the cover promotes drainage, prevents ponding, 
minimizes surface water infiltration, and minimizes erosion of the cover.  Any 
desiccation cracks, settlement, erosion, gullying, or other damage must be repaired 
upon observance. 

3) Maintain the cover to promote natural growth of native vegetation. 

4) Maintain all benchmarks at the land disposal facility. 

5) Maintain the land disposal facility perimeter fence, manned or locked gates, and 
warning signs in good functional condition. 

6) Ensure that all entrances to the land disposal facility have manned or locked gates. 

7) Ensure that the executive director has access to the land disposal facility. 

8) Perform all post-operational radiological and non-radiological monitoring in 
accordance with the land disposal facility license application’s Radiological 
Environmental Monitoring Plan and Non-Radiological Environmental Monitoring 
Plan, respectively, with the following exceptions: 

a. In addition to monitoring wells shown in the land disposal facility license 
application, the Licensee must install additional wells as provided in 
Attachment B to this license. 

b. Annual fauna samples must be collected when available. 

9) Collect and remove pumpable liquids in the leak detection and leachate collection 
system sumps to minimize the head on the bottom of the liner. 

10) Manage all liquids removed from the leachate collection and leak detection 
systems in accordance with this license and 30 TAC Chapters 335 and 336. 
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11) Maintain a record of the amount of liquids removed from each leak detection 
system sump at least monthly during the post-closure period, except that the 
Licensee may record the amount of liquids removed from the each leak detection 
system sump quarterly during the post-closure period, after the final cover is 
installed, provided that the liquid level in the sump stays below the pump 
operating level for two (2) consecutive months. 

12)  If at any time during the post-closure period the pump operating level is exceeded 
at units on quarterly recording schedules, the Licensee must return to monthly 
recording of amounts of liquids removed from each leak detection system sump 
until the liquid level again stays below the pump operating level for two (2) 
consecutive months. 

13) Reserved.  

14) The Licensee shall conduct walkover surveys during the institutional control 
period on a semiannual basis. 

15) Visual inspections must be performed quarterly during operations and closure, 
and annually thereafter. 

D. The following requirements apply to disposal units receiving mixed waste as defined 
30 TAC §336.2(80): 

1) The Licensee must establish an Action Leakage Rate (ALR) pursuant to 40 CFR 
§264.302.  The Licensee must determine if the ALR, given in gallons per acre per 
day, for each sump has been exceeded by converting the weekly or monthly flow 
rate from the monitoring data obtained to an average daily flow rate in gallons per 
acre per day for each sump.  The Licensee must calculate the average daily flow 
rate for each landfill sump on a weekly basis during the active life and closure 
period. 

2) Prior to receipt of waste, the Licensee must have in place an approved Response 
Action Plan (RAP) which meets the requirements of 40 CFR §264.304.  The RAP 
must set forth the actions to be taken if the ALR is exceeded. 

3) The Licensee must determine if the ALR, established in accordance with license, 
has been exceeded by converting the monthly flow rate from the monitoring data 
obtained under the license, to an average daily flow rate in gallons per acre per day 
for each sump.  The Licensee must calculate the average daily flow rate for each 
sump on a monthly basis during the post-closure care period. 

4) If the ALR is exceeded at any time during the post-closure period, the Licensee 
must perform the following activities. 

a. Notify the executive director in writing of the exceedance within seven (7) 
days of the determination; 

b. Submit a preliminary written assessment to the executive director within 14 
days of the determination, as to the amount of liquids, likely sources of 
liquids, possible location, size, and cause of any leaks, and short-term actions 
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taken and planned; 
c. Determine to the extent practicable the location, size, and cause of any leak; 
d. Determine whether any waste should be removed from the unit for 

inspection, repairs, or controls; 
e. Determine any other short-term and longer-term actions to be taken to 

mitigate or stop any leaks; and 
f. Within 30 days after the notification that the ALR has been exceeded, submit 

to the executive director the results of the evaluations specified in the license, 
the results of actions taken, and actions planned.  Monthly thereafter, as long 
as the flow rate in the leak detection system exceeds the action leakage rate, 
the Licensee must submit to the executive director a report summarizing the 
results of any remedial actions taken and actions planned. 

5) To make the leak or remediation determinations in the license, the Licensee must: 

a. Assess the source of liquids and amounts of liquids by source; 
b. Conduct a fingerprint, hazardous constituent, or other analyses of the liquids 

in the leak detection system to identify the source of liquids and possible 
location of any leaks, and the hazard and mobility of the liquid; and 

c. Assess the seriousness of any leaks in terms of potential for escaping into the 
environment; or 

d. Document why such assessments are not needed. 

179. Prior to closure and license transfer, the Licensee, as part of decommissioning, must 
decontaminate all ancillary facilities, surfaces, and equipment in accordance with 30 TAC 
§336.364 (Acceptable Surface Contamination Limits).  The results of all surveys and 
decontamination activities must be included in the decommissioning plan. 

A. Prior to license transfer, the licensee must dispose of any facilities, surfaces, or 
equipment that has not been decontaminated, at a licensed low-level radioactive waste 
disposal facility. 

B. The decommissioning plan must include the revised source term in the dose modeling 
reflecting any onsite disposal of facilities, surfaces, or equipment. 

180. The Licensee shall complete and submit the following: 

A. A Decommissioning and Site Closure Plan prior to construction that includes updated 
cost estimates; 

B. An updated Decommissioning and Site Closure Plan prior to commencement of 
closure of each disposal unit. The Licensee shall conduct a review and revise, if 
necessary, the decommissioning and site closure plan following closure of each 
disposal unit and submit any revisions to the executive director at that time, or 
annually, whichever occurs first; and 

C. A license amendment for any periodic or final revisions made to the decommissioning 
and site closure plan. 

181. The Licensee must apply for an amendment to transfer the license to the commission upon 
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fulfillment of all applicable requirements under laws for closure and for post-closure 
observation and maintenance. 

182. The Licensee is exempted from the requirements of 30 TAC §336.734(a) for disposal of 
federal facility waste at the Federal Facility Waste Disposal Facility as authorized by this 
license. Except for mineral interests transferred to the State of Texas by condemnation 
prior to issuance of this license, the Licensee must own the land and minerals in fee for the 
Federal Facility Waste Disposal Facility until transferred to the federal government.  Upon 
completion of all decommissioning requirements and before the transfer of the license can 
occur, the Licensee shall convey to the federal government all of Licensee’s right, title and 
interest in land and buildings of the Federal Facility Waste Disposal Facility and convey all 
right, title and interest in federal facility waste to the federal government. 

183. Upon application to transfer the license, the Licensee shall acknowledge the conveyance to 
the State of Texas of all right, title and interest in compact waste located in the Compact 
Waste Disposal Facility. 

Financial Assurance and Qualifications 
184. The Licensee must provide all cost estimates and supporting analysis when requesting any 

changes to financial assurance. 

185. Sixty (60) days prior to accepting waste for disposal, the Licensee shall provide financial 
assurance for the land disposal facility in an amount described below and in a form 
acceptable to the executive director.  Financial assurance acceptable to the executive 
director in amount and form shall be maintained until license termination has been 
approved by the commission and the United States Nuclear Regulatory Commission, 
except for the financial assurance for corrective action and for institutional control. 

A. Financial assurance in the amount of $79,912,000 in 2008 dollars for 
decommissioning and closure, $10,256,000 in 2008 dollars for post-operational 
surveillance, and $21,000,000 in 2008 dollars for institutional control must be 
provided initially by the Licensee to the executive director.  These amounts must be 
converted to current dollars, by use of the methodology cross-referenced in 30 TAC 
Chapter 37, Subchapter T (Financial Assurance for Near-Surface Land Disposal of 
Radioactive Waste) prior to receipt of low-level radioactive waste and posting of 
financial assurance with the executive director.  Upon demonstration by the Licensee 
and approval by the executive director, the amount of financial assurance for closure 
and decommissioning may be reduced to reflect the cost estimates for on-site 
discharge of leachate that include decommissioning costs of an authorized on-site 
wastewater treatment facility, costs for disposal of treatment residuals and 
contaminated treatment media, and costs that would be incurred if an independent 
contractor were hired to operate and decommission the on-site wastewater treatment 
facility.  An additional technical demonstration would be required to be submitted 
with cost estimates to evaluate a plan for on-site discharge of leachate. The amount of 
financial assurance for post-operational surveillance and institutional control should 
be updated annually based on received waste volumes and/or the schedule of costs 
listed in Tables A-3, A-4, and A-6 of Appendix 12.1.4-3 of the land disposal facility 
license application. 

B. The financial assurance amount of $25,300,000 in 2008 dollars for corrective action 
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must be provided initially by the Licensee to the executive director as an amount 
sufficient to address unplanned events that pose a risk to public health, safety and the 
environment that may occur after the decommissioning and closure of the land 
disposal facility.  The amount must be converted to current dollars, by use of the 
methodology cross-referenced in 30 TAC Chapter 37, Subchapter T, prior to receipt of 
low-level radioactive waste and posting of financial assurance with the executive 
director.  At least 60 days prior to the anniversary date of the first establishment of the 
financial assurance mechanism, this amount shall be increased as acceptable to the 
executive director to account for the cumulative waste received at the land disposal 
facility each successive year.  This annual additional amount shall not be less than 
$3,350,000.  

C. The Licensee shall annually increase the cost estimates for inflation as described in 30 
TAC Chapter 37, Subchapter B (Financial Assurance Requirements for Closure, Post 
Closure, and Corrective Action).  In addition, the Licensee shall submit a revision to 
the cost estimates along with supporting documentation for the land disposal facility 
to the commission for approval on the anniversary date of the financial assurance 
mechanism each year, and upon amendment to the license.   Commission  approval  
may  be  demonstrated  by  either  amendment  of  this license or by order of  the 
commission to specify the current dollar amount.  Within 60 days of the commission’s 
approval of the amount for license condition 183. A. and B., the Licensee shall change 
the level of funding of the financial assurance and submit the revised financial 
assurance mechanism for approval. 

D. The Licensee shall provide financial assurance for bodily injury and property damage 
to third parties caused by sudden and non-sudden accidental occurrences arising from 
operations of the Compact Waste Disposal Facility and the Federal Facility Waste 
Disposal Facility in a manner that meets the requirements of 30 TAC Chapter 37, 
Subchapter T.  If the Licensee utilizes an insurance mechanism for such third party 
liability coverage as set out in this provision, the Licensee shall forward an acceptable 
and updated replacement insurance instrument to the executive director at least 
annually.  The insurance mechanism submitted must include an original signature of 
the insurer. 

186. Copies of authorized federal agency agreements specified in License Conditions11.B, 187, 
and 206.C, shall be mailed within 7 days of execution and prior written approval of the 
agreement must be granted by the executive director prior to receipt of the waste at the 
storage and processing facility.  The written agreement shall be mailed to 

ATTN:  
Division Director 
Radioactive Materials Division 
Texas Commission on Environmental Quality 
P.O. Box 13087, Mail Code-233 

Austin TX  78711 

187. The volume authorized in License Condition No. 195.A for the storage and processing 
facility shall be further limited in accordance with the amount of Financial Assurance in 
place for the storage and processing facility with the Commission: 

A. Financial Assurance Tiers: WCS shall provide financial assurance coverage at one of 
the following tier levels: 
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1) TIER 1: $18,467,478 
2) TIER 2: $32,881,617 

B. Waste stored or processed under the storage and processing facility must fit one of the 
following categories. Each waste category is assigned a financial assurance cost per 
cubic foot to cover the cost of necessary packaging, loading, transportation, and 
disposal.  
1) Commercial Class A waste (CA): $44.33 per cubic foot 
2) Commercial Class High A waste (CHA): $397.66 per cubic foot 
3) Commercial Class B and C waste (CBC): $632.04 per cubic foot 
4) Commercial Class A mixed waste (CMA): $561.66 per cubic foot 
5) Commercial Class B and C mixed waste (CMBC): $796.04 per cubic foot 
6) Commercial debris mixed waste (CDMW): $157.81 per cubic foot 
7) Federal Class A waste (FA): $23.08 per cubic foot 
8) Federal Class High A waste (FHA): $344.54 per cubic foot 
9) Federal Class B and C waste (FBC): $419.54 per cubic foot 
10) Federal Class A mixed waste (FMA): $508.54 per cubic foot 
11) Federal Class B and C mixed waste (FMBC): $583.54 per cubic foot 
12) Federal debris mixed waste (FDMW): $136.56 per cubic foot 
13) Cesium-137 contaminated electric arc furnace dust (U. S. Environmental 

Protection Agency designation K061) waste (CK061): $22.87 per cubic foot 
14) Authorized Federal Agency waste requiring a shipping cask (CAFASC): $347.25 per 

cubic foot 
15) Authorized Federal Agency waste not requiring a shipping cask (CAFA): $15.47 per 

cubic foot 
C. The final decommissioning of the storage and processing facility is $4,646,050.  
D. The combined costs of final site decommissioning and the summation of the product 

of the waste category volume currently stored at the storage and processing facility 
and the financial assurance cost must be less than or equal to the  tier amount to 
satisfy financial assurance requirements for that tier. The financial assurance 
requirement for the storage and processing facility is described in the following 
equation: 

𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐴𝑠𝑠𝑢𝑟𝑎𝑛𝑐𝑒 𝑇𝑖𝑒𝑟 𝐴𝑚𝑜𝑢𝑛𝑡 ≥ $4,646,050 + $44.33 ∗ 𝐶𝐴(𝑓𝑡3) + $397.66 ∗
𝐶𝐻𝐴(𝑓𝑡3) + $632.04 ∗ 𝐶𝐵𝐶(𝑓𝑡3) + $561.66 ∗ 𝐶𝑀𝐴(𝑓𝑡3) + $796.04 ∗ 𝐶𝑀𝐵𝐶(𝑓𝑡3) + $157.81 ∗
𝐶𝐷𝑀𝑊(𝑓𝑡3) + $23.08 ∗ 𝐹𝐴(𝑓𝑡3) + $344.54 ∗ 𝐹𝐻𝐴(𝑓𝑡3) + $419.54 ∗ 𝐹𝐵𝐶(𝑓𝑡3) + $508.54 ∗
𝐹𝑀𝐴(𝑓𝑡3) + $583.54 ∗ 𝐹𝑀𝐵𝐶(𝑓𝑡3) + $136.56 ∗ 𝐹𝐷𝑀𝑊(𝑓𝑡3) + $22.87 ∗ 𝐶𝐾061(𝑓𝑡3) +
$347.25 ∗ 𝐶𝐴𝐹𝐴𝑆𝐶(𝑓𝑡3) + $15.47 ∗ 𝐶𝐴𝐹𝐴(𝑓𝑡3)  

E.  Subsequent to August 1, 2013, all mixed waste received under this license, except for 
Authorized Federal Agency waste and waste to be disposed in the federal waste 
facility, must be in a condition that it can be treated so that the final waste would no 
longer be regulated as a hazardous waste in accordance with 30 TAC  Chapter 335 
and may be disposed in the Compact Waste Facility. 

F. The licensee shall verify that the tier limit has not been exceeded for each waste 
shipment that has been accepted and submit a report to the Executive Director on an 
annual basis. 
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Storage and Processing Facility 
188. The Licensee is authorized to process waste at the storage and processing facility.  Such 

processing shall be performed in accordance with the procedures and representations 
submitted in the storage and processing facility application dated January 24, 1997, or new 
or modified procedures specified in License Condition 192 of this license, and are limited 
to the following: 

A. Receipt and survey; 
B. Repackaging; 
C. Compaction and consolidation utilizing a Container Products Corporation Model B-

1000 Box Compactor (CPC compactor).  This use is restricted to the Mixed Waste 
Treatment Facility. Where applicable for waste with hazardous constituents, the 
Licensee shall also comply with the applicable requirements specified in the 
hazardous waste permit number 50358 for construction, installation, and operations 
of the CPC compactor as well as this license. The Licensee shall not place wastes 
containing free or absorbed liquids, compressed gases, or other media that may cause 
an unsafe or abnormal condition into any compactor. 

1) The licensee shall ensure that the EF-1 exhaust blower is interlocked with the 
exhaust blower from the CPC compactor, in a fail-safe mode, such that the CPC 
compactor exhaust blower automatically shuts-off when the EF-1 blower is not 
operating. 

2) Operations and procedures of the CPC compactor require:  

a. Contamination surveys of the outer surface of the compactor and of the floor 
near the compactor door shall be taken periodically during compactor 
operations. The surveys will include analysis for gamma, beta, and alpha 
radiation 

b. Schedule, triggering conditions, and methodology for replacement of the 
HEPA filter for the compactor; and 

c. A description of how the proper waste batch size is determined, as required 
in procedure OP-1.4.23, to prevent waste from extruding from within during 
compaction. 

3) The Licensee shall inspect the CPC compactor daily and maintain records of 
inspections. The Licensee must notify the Executive Director immediately in the 
event of 1) deformation of the compactor mounting bolts; 2) deformation of the 
compactor mounting frame; 3) stress crack formation in the concrete floor 
surrounding the compactor; or 4) any abnormal condition which may impact 
operations. 

D. Processing and/or treatment of waste in the following methods: 

1) Solidification/stabilization, chemical fixation, oxidation, reduction, and/or pH 
adjustment of liquid or solid radioactive waste using media acceptable to low 
level waste disposal sites utilizing the following: 
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a. a 55-gallon Enrico Barrel Mixer, or equivalent; 
b. a Prentice Arm, or equivalent, in accordance with OP-1.4.11, titled "Prentice 

Arm Operations";  
c. a 450-gallon paddle blender in accordance with OP-1.4.16, titled “Operation 

of the Marion Paddle Mixer, Model #3061”; and/or 
d. an absorbent delivery system in accordance with OP-1.4.10, titled 

“Solidification and Void Space Verification at the LSA Pad” on the LSA pad. 

Unless stated otherwise in the license, the use of these methods is restricted to the Mixed 
Waste Treatment Facility. 

2) Treatment of cesium-137 contaminated electric arc furnace dust (United States 
Environmental Protection Agency designation KO61) and incident related 
material utilizing the procedure described in module OP-1.4.7, titled "KO61 And 
Incident Related Material Stabilization Process."  In addition to the procedures 
described in OP-1.4.7, all doors to the stabilization building shall be closed and 
remain closed during the processing of the waste. 

E. Interim storage of radioactive waste in the Bin Storage Unit 1, Bin Storage Unit 2, LSA 
Storage Area, Container Storage Building and the Stabilization Building. 

F. Reserved. 
G. Shredding, in accordance with OP-1.4.12, titled "Shredder Operations." 
H. Reserved. 
I. Void filling and/or solidification of containerized waste inside a Modular Concrete 

Canister (MCC) on the LSA pad for disposal in the Compact Waste Facility or the 
Federal Waste Facility in accordance with applicable procedures, including OP-1.2.39 
and OP-1.4.10. The integrity of the container and the MCC shall be protected from 
any operation that may cause damage or otherwise impact the integrity of the 
container or of the MCC. Should such damage to the integrity occur, the Licensee 
shall notify the TCEQ and take necessary remedial measures. Void filling and 
solidification shall not be performed during rain or snow. 

J. Receipt of containerized radioactive waste by rail at the Railcar Pedestal Unloading 
Building (RPUB) in accordance with applicable procedures, including OP 1.2.40, and 
transfer of the containerized radioactive waste from the train to a truck for final 
delivery to the respective facility. The Licensee shall ensure that the train is not 
contaminated before releasing it and to perform contamination surveys of the RPUB 
weekly if waste was received at the RPUB that week. Contamination found in a railcar 
may be decontaminated at the RPUB according to procedures. The Licensee shall not 
open the waste container or packaging or repackage the containerized waste at the 
RPUB. 

189. The Licensee is authorized to perform at the storage and processing facility in-house 
decontamination of surface contaminated objects, contaminated through the course of the 
Licensee's authorized activities or as a consequence of shipment of radioactive waste to the 
Licensee's facility (e.g., containers, coverings, bracing, etc.), and/or surface contaminated 
objects received in waste streams, in the confines of the Mixed Waste Treatment Facility,  
utilizing the methods and procedures identified in "Decontamination of Material", OP-
1.4.8. 

190. No waste shall be commingled with material requiring a separate disposal methodology.  
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Notwithstanding the Licensee's procedures, no waste from an authorized federal agency 
shall be commingled with waste from another generator. 

191. Opening, sampling, inspecting and maintenance/repair of containers shall be restricted 
according to the following: 

A. Waste containers containing radioactive waste meeting the requirements of low 
specific activity material, group I (LSA-I), as specified in Title 49 of the Code of 
Federal Regulations, Section 173.403, may be opened for sampling of the contents or 
container maintenance or repair in an approved, enclosed structure at the storage 
and processing facility.  

B. Waste that is to be sampled and inspected in accordance with license condition 192 
may be opened for sampling and inspection in designated areas. 

C. All other waste containers shall only be opened in PERMACON or equivalent 
structures. 

192. The Licensee may request a conditional exemption in accordance with 30 TAC §336.5(a) 
for specific waste whose concentration values do not exceed the exemption concentration 
limits in RS-5.0.0, "Exemption Process for the RCRA Landfill". The unitary rule is applied 
for any waste with more than one radionuclide. Waste that meets these exemption criteria 
may be disposed of in the Licensee's RCRA disposal unit permitted by TCEQ under Permit 
#50358. 

A. Modifying the exemption concentration limits in RS-5.0.0 will require a new 
radiological impact assessment  that shall: 

1) Include an assessment of the disposal of the waste in the Licensee’s RCRA 
Permit #50358 

2) Demonstrate how the radionuclide concentration, total activity, and volume 
values will not result in a radiation dose that could exceed 1 mrem/year to 
appropriate critical groups (e.g., inadvertent intruder or future site resident) for 
up to a thousand years. 

3) Assess radionuclides with half-life values over 300 years to evaluate peak doses 
above 1 mrem/year that occur after a thousand years. 

B. The Licensee’s application process for an alternative exemption under 30 TAC 
§336.5(a) shall include a demonstration of acceptable exemption criteria, the 
Licensee's request for exemption concurrence, and executive director approval or 
denial as follows: 

1) The Licensee shall classify each waste stream as Tier 1, Tier 2, or Tier 3 and 
approve the waste profile in accordance with OP-1.1, "Waste Profile Approval 
Process" prior to receipt. The Tier levels are defined as: 

a.  Tier 1: average sum of fractions is less than 0.25 (< 25%) and the maximum 
concentration value does not exceed 0.30 (30%) of the exemption 
concentration limits in RS-5.0.0. 

Appendix 5.2, Page 5.2-141



b.  Tier 2: average sum of fractions is between 0.25 (< 25%) and 0.75 (75%) and 
the maximum concentration value does not exceed 0.80 (80%) of the 
exemption concentration limits in RS-5.0.0. 

c.  Tier 3: average sum of fractions is equal to or greater than 0.75 (75%) of the 
exemption concentration limits in RS-5.0.0. 

d. If the waste contains depleted uranium, it will be classified as Tier 3 
regardless of the average sum of fraction or maximum concentration value. 

2) The Licensee receives the radioactive materials, described in Part G of License 
Conditions 5, 6, 7 and 8 of this License, either from commercial generators or 
the federal government, for receipt at the radioactive waste storage and 
processing facility authorized by this license. 

3) The Licensee will perform confirmatory analytical measurements and/or 
radiation surveys as appropriate according to RS-5.0.0. The Licensee will 
explain how the results of the confirmatory analytical measurements and/or 
radiation surveys compare to the exemption concentration values in RS-5.0.0. 

4) For Tier 3 waste, if the results of the confirmatory analytical measurements 
and/or radiation surveys indicate that the waste shipment meets the exemption 
criteria,  

a. Then the Licensee submits an exemption request letter, including the results 
of the sample analysis and other relevant data as applicable, to the executive 
director. 

b. The executive director will review the request and send the Licensee a letter 
either approving or denying the exemption request or requesting additional 
information within 21 days. If the request is denied, the Licensee is not 
authorized to exempt that waste under 30 TAC §336.5(a). The Licensee may 
reapply for the exemption at any time. 

c. The executive director reserves the right to deny any exemption request for 
waste containing depleted uranium regardless if the uranium concentration 
values do not exceed the exemption concentration limits in RS-5.0.0. 

5) For Tier 1 and 2 waste, if the results of the confirmatory analytical measurements 
and/or radiation surveys indicate that the waste shipment meets the exemption 
criteria, then the Licensee is authorized to exempt that waste under 30 TAC 
§336.5(a). The Licensee shall submit a notification to the executive director 
within 5 business days after disposal which is to include the approved profile 
package, manifest, waste analytical reports, and the verification reports as 
applicable. 

C. Waste received by the Licensee will remain licensed radioactive material subject to all 
applicable regulations and license requirements until  

1) For Tier 1 and 2 waste, when confirmatory analytical measurements and/or 
radiation surveys indicate that the waste shipment meets the exemption 
criteria, 
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2) For Tier 3 waste, the Licensee receives the letter from the executive director 
concurring that this waste meets the exemption criteria.  

D. Waste that has been approved by the executive director as 30 TAC §336.5(a) exempt 
will not be counted towards any volume or activity limits in this license for 
radioactive material. 

193. Reserved.  

194. Radioactive material described in Parts G and H of License Conditions 5, 6, 7 and 8 shall 
only be transferred to the initial generator, to an appropriately authorized waste disposal 
facility, exempted under 30 TAC §336.5(a) and transferred to a RCRA hazardous waste 
disposal facility, or to an appropriately authorized waste processor.  Documentation of 
recipient's authorization shall be maintained for inspection for a minimum of 5 years. 

195. In addition to the limits specified by Conditions 5, 6, 7 and 8, the Licensee shall restrict 
possession of waste to the following conditions. 

A. The total volume physically present shall not exceed 1,802,865 cubic feet and shall be 
further limited to the following building limitations: 

1) Bin Storage Unit 1:  87,480 cubic feet. 

2) Container Storage Building:  36,750 cubic feet 

3) Stabilization Building:  8,000 cubic feet 

4) LSA Storage Area:  1,500,000 cubic feet 

5) Bin Storage Unit 2:  174,960 cubic feet 

B. Any waste container shall be counted as a full container in the volume inventory 
unless it can be readily verified as empty. 

196. All waste holding times at the storage and processing facility shall be limited to the 
following: 

A. All waste received for purposes of processing, shall be initially processed within 30 
days of placement within the Mixed Waste Treatment Facility.  All waste shall be 
transferred out of the Mixed Waste Treatment Facility within 90 days of placement 
within the Stabilization Building; 

B. Except for approximately 2,592 cubic feet of low-level mixed waste generated at the 
Safety Light Superfund Site which must be transferred to an authorized recipient or 
disposed of at an authorized facility by June 30, 2014, all waste shall be placed into 
interim storage or transferred to an authorized recipient within 365 days of the initial 
date of receipt; and 

C. All waste authorized under License Condition No. 187.C shall be returned to the 
generator or an appropriately authorized waste processor within 180 days of 
determining the waste is subject to License Condition No. 187.C. 

D. Regardless of the holding time limits, waste with hazardous constituents requiring a 
permit issued by the TCEQ to possess, treat, and store, that is mixed waste, shall 
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meet the conditions for treatability studies in 40 CFR 261.4(f)(5) or the conditions for 
accumulation of adequate quantities in 40 CFR 268.50.  Holding times will be 
consistent with that permitted under the provisions of the Licensee’s permit issued 
by the TCEQ. 

1) Containers of such waste shall be clearly identifiable and each container shall 
bear legible and unique identification.   

2) Records shall be maintained that identify the containers and their contents in 
terms of radionuclides, activity and volume for inspection by the executive 
director. 

3) Written notifications of intent submitted to TCEQ for each treatability study 
and/or any requested extensions for holding times for specific containers or 
batches of mixed waste shall be maintained for inspection by the executive 
director to document that the waste in question is subject and in compliance 
with the holding time provisions. 

4) Quarterly reports documenting compliance with this condition shall be made 
available during inspections. 

197. All waste not in storage at the storage and processing facility shall be physically restricted 
in the following ways: 

A. waste meeting the requirements of low specific activity group I radioactive material, as 
specified in Title 49 of the CFR (as amended), shall be processed within the confines 
of the Stabilization Building; and all other waste shall be processed within the 
confines of a PERMACON, or equivalent, structure; or 

B. waste shall be packaged in accordance with Title 49 of the CFR (as amended) 
requirements while in transit between the Bin Storage Unit 1, Bin Storage Unit 2, LSA 
Storage Area, Container Storage Building, Stabilization Building, or offsite. 

C. The Licensee is relieved of the requirements of interim storage and Part B of this 
license condition, for no more than 23,590 cubic feet of waste that requires 
additional packaging/overpacks to meet US DOT, that is, 49 CFR, requirements.  
Such waste may be packaged in metal or polyethylene containers that meet the 
requirements for excepted packaging in 49 CFR when in storage or in transport 
between the Bin Storage Unit 1, Bin Storage Unit 2, LSA Storage Area, Container 
Storage Building, and Stabilization Building at the Licensee’s facility.  All other waste 
shall be packaged to meet US DOT transportation requirements when in storage or in 
transit between the Bin Storage Unit 1, Bin Storage Unit 2, LSA Storage Area, 
Container Storage Building, and Stabilization Building at the Licensee’s facility. 
Waste requiring a type A or B cask may be stored in packages or containers that can 
immediately be placed inside the appropriate cask to comply with Title 49 of the CFR 
and at a minimum meets the requirements for excepted packaging in 49 CFR when in 
storage or in transport between the bin Storage Unit 1, Bin Storage Unit 2, LSA 
Storage Area, Container Storage Building, and Stabilization Building at the Licensee's 
facility. 

D. Waste stored in the Bin Storage Unit 1, Bin Storage Unit 2, or LSA Storage Area that is 
not contained within a High Integrity Container will be restricted to Low Specific 
Activity or Surface Contaminated Object, as defined by Title 10 of the Code of Federal 
Regulations (CFR) Part 71 (as amended), or depleted uranium.  Waste that meets the 
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requirements of being authorized federal agency waste may also be stored in a U. S. 
Department of Transportation Type B container, or a Dufrane Secure Environmental 
Container, or the equivalent. Waste requiring a type A or B cask may be stored in 
packages or containers that can immediately be placed inside the appropriate cask to 
comply with Title 49 of the CFR and at a minimum meets the requirements for 
excepted packaging in 49 CFR. 

198. The Licensee shall maintain for inspection by the executive director an inventory of all 
waste possessed at the storage and processing facility under this license.  The inventory 
shall show the radionuclide, date received, from whom received, amount of activity, 
physical form, date processed, original and reassigned drum or container number, and the 
date transferred for disposal.  In addition, the Licensee shall at least monthly generate a 
cumulative inventory that demonstrates compliance with License Condition Nos. 187, 195, 
196, and 206 (including waste form requirements for interim storage), and the appropriate 
processing category limits of 30 TAC § 336.1207.  The Licensee shall maintain a copy of the 
inventories, for a minimum of five (5) years from the date of generation, for inspection by 
the executive director. 

199. A summary of all waste processing activities for the preceding calendar year shall be 
generated no later than March 1 of each year and maintained for inspection until 
disposition is authorized by the executive director.  This report shall include total 
throughput for each individual process; all material received; all material transferred; all 
spills outside of primary containment; and a current inventory at the end of the report.  
Material transferred and received shall also be listed by Licensee.  All categories shall 
include activity by isotope and total volume. 

200. The Licensee shall notify the executive director in writing or via facsimile at least 3 working 
days in advance of shipping its low level radioactive waste to a commercial treatment, 
storage, or disposal site.  

201.  Before transferring any waste for disposal that is stored in an area authorized for both 
radioactive waste storage by this license and hazardous waste storage by a TCEQ 
hazardous waste permit in accordance with 30 TAC Chapter 335, the licensee must verify 
the characterization of the waste to ensure that the waste will be transferred to the proper 
disposal facility. Documentation of this evaluation shall be retained and be available for 
inspection by the executive director. 

202. The Licensee must secure all applicable licenses, permits, and/or authorizations from the 
appropriate regulatory authorities before engaging in the authorizations granted by this 
license for the storage and processing facility. 

203. Modification of the storage and processing facility or the processes of the storage and 
processing facility described in the documents listed in License Condition No. 192 is 
prohibited except as authorized pursuant to amendment of this license. 

A. The Licensee may modify the facility as requested in the Licensee's letter dated August 
21, 2000 regarding the Permacon and shall construct the loading bay and employee 
center attached to or abutting the Permacon in accordance with the following: 
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1) Drawing titled "Loading Bay & Employee Center Addition", Sheet A1, dated July 
10, 2000, Rev. 1 dated July 10, 2000, depicting Floor Plan, from the firm of 
Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received 
in the Bureau of Radiation Control on October 10, 2000; 

2) Drawing titled "Loading Bay & Employee Center Addition", Sheet A2, 4 of 9, 
dated July 10, 2000, Rev 1 dated July 20, 2000, depicting Enlarged Partial 
Floor Plan, from the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. 
of Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 
2000; 

3) Drawing titled "Loading Bay & Employee Center Addition", Sheet A3, 5 of 9, 
dated July 10, 2000, Rev 1 dated July 20, 2000, depicting (1) North, (2) East, 
(3) South and (4) West Exterior Elevations, from the firm of Nesser, Prestidge, 
Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of 
Radiation Control on October 10, 2000; 

4) Drawing titled "Loading Bay & Employee Center Addition", Sheet A4, 6 of 9, 
dated July 10, 2000, Rev 1 dated July 20, 2000, depicting (1) Enlarged Partial 
Building Section and (2) Building Section, from the firm of Nesser, Prestidge, 
Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of 
Radiation Control on October 10, 2000; 

5) Drawing titled "Loading Bay & Employee Center Addition", Sheet A5, 7 of 9, 
dated July 10, 2000, Rev 1 dated July 20, 2000, depicting (1) Enlarged Partial 
Building Section, (2) Enlarged Partial Building Section, and (3) wall section, 
from the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of 
Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 
2000;   

6) Drawing titled "Loading Bay & Employee Center Addition", Sheet S1, 1 of 2, 
dated July 10, 2000, Rev 1 dated July 20, 2000, identified as Foundation Plan 
depicting (1) Bollard Detail and (2) Column Tie Footing, (3) Grade Beam 
Footing @ Door, (4) Grade Beam Footing, and (5) Main Frame Footing, from 
the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, 
received in the Bureau of Radiation Control on October 10, 2000; 

7) Drawing titled "Loading Bay & Employee Center Addition", Sheet S2, 2 of 2, 
dated July 10, 2000, Rev 1 dated July 20, 2000, identified as Foundation Plan 
and Framing Plan, from the firm of Nesser, Prestidge, Smith, Razloznik 
Architects, Inc. of Carlsbad, NM, received in the Bureau of Radiation Control on 
October 10, 2000; 

8) Drawing titled "Loading Bay & Employee Center Addition", Sheet M101, dated 
July 19, 2000, identified as Plumbing Plan, from the firms of Smith 
Engineering Company of Albuquerque, NM, James O. Coupland, and Nesser, 
Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the 
Bureau of Radiation Control on October 10, 2000; 
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9) Drawing titled "Loading Bay & Employee Center Addition", Sheet M201, dated 
July 19, 2000, depicting (1) HVAC Plan and (2) Enlarged Mechanical Plan, from 
the firms of Smith Engineering Company of Albuquerque, NM, James O. 
Coupland, and Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, 
NM, received in the Bureau of Radiation Control on October 10, 2000; 

10) Drawing titled "Loading Bay & Employee Center Addition", Sheet M401, dated 
July 19, 2000, depicting (1) Filtered Exhaust System Control Diagram, (2) 
Breathing Air Alarm System, and (3) Air Handling Unit Detail, from the firms 
of Smith Engineering Company of Albuquerque, NM, James O. Coupland, and 
Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received 
in the Bureau of Radiation Control on October 10, 2000; 

11) Drawing titled "Loading Bay & Employee Center Addition", Sheet M501, dated 
July 19, 2000, depicting (1) Gooseneck Detail, (2) Holding Tank Detail, (3) 
Exhaust Fan EF-3 Support, (4) Valve Box Detail, (5) Vent Thru Roof Detail, (6) 
Water Heater Detail, (7) Flue Thru Roof Detail, and (8) Clean Out Detail, from 
the firms of Smith Engineering Company of Albuquerque, NM, James O. 
Coupland, and Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, 
NM, received in the Bureau of Radiation Control on October 10, 2000; 

12) Drawing titled "Loading Bay & Employee Center Addition", Sheet M602, dated 
July 19, 2000, depicting the Equipment Schedule, from the firms of Smith 
Engineering Company of Albuquerque, NM, James O. Coupland, and Nesser, 
Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the 
Bureau of Radiation Control on October 10, 2000; 

13) Attachment B titled "Submittals of Ventilation Equipment Specifications", to the 
August 21, 2000 letter; 

14) Attachment C titled "Map of Equipment Locations", to the August 21, 2000 
letter; 

15) Letter dated October 19, 2000 pertaining to the operation of the Permacon 
ventilation system and the oversight of the Permacon modification and addition 
of the loading bay and employee center; 

16) The responses to items 6, 7, 8, 9, 10, 12, 13, and 14 in the Licensee's letter dated 
October 6, 2000 pertaining to the facility modifications (i.e., Permacon) and 
additions (i.e., loading bay and employee center); 

17) The air effluent monitoring system for the Permacon shall conform to the 
description provided in the letter dated October 10, 2000, including the 
attachments titled "Waste Control Specialists Stack Sampling Configuration" 
and "Generic Stack Schematic"; and 

18) The term "air lock" used in the Licensee's submissions describing this facility 
modification shall be understood to refer to the feature identified as "loading 
bay" on the submitted drawings. 
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B. All waste (liquid and solids) in the holding tank receiving waste from the 
decontamination area of the Employee Center shall be disposed of as radioactive 
waste. 

C. The Licensee may modify the bin storage area as described in the letters dated 
January 14, 1998 and May 3, 1999. 

D. The Licensee may modify the Stabilization Building as described in the letter dated 
January 14, 1998 and May 3, 1999. 

E. The Licensee may construct and utilize for storage, Bin Storage Unit 2 and LSA 
Storage Area pads for interim waste storage in accordance with inspection 
frequencies and design criteria specified in letters dated May 19, 2004, August 12, 
2004, October 28, 2004, and June 15, 2006.  Waste container types for the Bin 
Storage Unit 2 pad, their placement and content characterization shall be in 
accordance with Item 2 of letter dated July 27, 2004. 

F. The Licensee may modify the Mixed Waste Treatment Facility as described in the 
letters dated November 16, 2007 (with attached report WCS Project #0703 MWTF 
Ventilation Upgrades, Waste Control Specialists LLC, RPS Project No. 07.0109, 
Revision 2 dated August 19, 2007), April 24, 2008, and June 4, 2008. 

G. The Licensee may modify the ventilation of the Mixed Waste Treatment Facility 
consistent with the conditions of this license and as described in the application 
dated July 15, 2011. 

H. The Licensee may modify the LSA pad as described in the amendment application 
dated May 4, 2012 and the drawings submitted electronically June 7, 2012.  

1) The Licensee shall retain a geotechnical engineer for construction activities of 
the LSA pad. The geotechnical engineer shall review final design plans and 
specifications; implement the geotechnical investigation into design plans and 
specifications; provide geotechnical observation and testing services during the 
project construction phase; and certify completion of the construction. 

2) The loads on the LSA pad shall not exceed the load values in the report prepared 
by Terracon Consultants, Inc. in Attachment 3 of the May 4, 2012 amendment 
application. 

3) The licensee shall inspect the caliche surface monthly for aggregate base loss and 
rutting and assess the serviceability of the caliche surface. If rutting or 
aggregate loss is observed to be greater than 3 inches, the licensee shall place 
additional crushed caliche; re-grade the caliche surface; and compact the 
caliche to improve the serviceability of the surface. 

I. The Licensee may modify the Railcar Pedestal Unloading Building consistent with the 
conditions of this license and as described in the application dated April 30, 2012 and 
letters dated July 11, 2012, July 13, 2012, July 20, 2012, and July 24, 2012. 

J. Waste streams containing free standing liquids may be stored before and/or after the 
solidification process described in the license amendment application dated 
September 26, 2012 for a period no greater than 90 days. These waste streams are 
approved for storage within an MCC, SEC, or equivalent on the LSA pad. 

204. In accordance with the commitments and procedures submitted in the letters dated 
February 6, 2006 and October 27, 2006 (with attachments), the Licensee shall ensure 
liquids discharged from the chemistry laboratory operations shall be directed into a 
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dedicated laboratory sump system or into containers within the laboratory to prevent 
discharges of contaminated water into the environment. The sump system shall be 
inspected and monitored regularly. Fluids removed from the sump shall be analyzed for 
radiological and hazardous chemical components. If contaminated, the fluids shall be 
treated and disposed in compliance with regulatory standards and requirements stipulated 
in this license. 

205. The following conditions are to be maintained in Stabilization Room 101 of the Mixed 
Waste Treatment Facility: 

A. A nominal (i.e., ± 20%) minimum negative static pressure (SP) of 0.1 inches of water 
column, with respect to ambient outdoor conditions, shall be maintained at all times 
during waste processing operations. The negative SP requirement may be waived 
during maintenance and testing activities when no wastes are present and exposed to 
the room environment. 

B. The management of waste materials, which are capable of producing a flammable or 
explosive atmosphere due to emitted gases, vapors, or particulates, is prohibited. 

206. In accordance with the Order (Docket No. 70-7005), dated October 26, 2009, issued by the 
United States Nuclear Regulatory Commission (NRC),  

A. the Licensee may possess special nuclear material (SNM) within the restricted area of 
the Licensee's storage and processing facility provided that 

1) Concentrations of SNM in individual waste containers and/or during processing 
shall not exceed the following values: 

SNM Radionuclide Operational Limit 
(gram SNM/gram waste) 

Measurement Uncertainty 
(gram SNM/gram waste) 

U-233 4.7 E - 4 7.1 E - 5 
U-235 
(10 percent enriched) 

9.9 E - 4 1.5 E - 4 

U-235 
(100 percent 
enriched) 

6.2 E - 4 9.3 E - 5 

Pu-239 2.8 E - 4 4.2 E - 5 
Pu-241 2.2 E - 4 3.2 E - 5 

 

When mixtures of these SNM radionuclides are present in the waste, the sum-of-the-
fractions rule, as illustrated below, should be used. 
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The measurement uncertainty values in column 3 above represent the maximum one-
sigma uncertainty associated with the measurement of the concentration of the 
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particular radionuclide. 

 

The SNM must be uniformly distributed throughout the waste, such that the limiting 
concentrations must not be exceeded on average in any contiguous mass of 600 
kilograms. 

2) The mass concentration of carbon, fluorine, and bismuth in the waste must be 
limited as follows 

 

SNM Isotope Carbon Fluorine Bismuth 
U-233 28 wt% 34 wt% 34 wt% 
U-235 (10 percent 
enriched) 

25 wt% 35 wt% 31 wt% 

U-235 (100 percent 
enriched) 

41 wt% 42 wt% 33 wt% 

Pu-239 43 wt% 43 wt% 34 wt% 
Pu-241 37 wt% 39 wt% 32 wt% 

 

For waste containing mixtures of C, F, and Bi, the sum of the weight fractions of C, F, and 
Bi shall be compared to the most restrictive maximum allowable weight fractions 
for any one of those elements. Similarly, where mixtures of radionuclides are 
present in the waste, the limiting maximum allowable weight fraction of C, F, and 
Bi shall be applied. The presence of the above materials will be determined and 
documented by the generator, based on process knowledge or testing 

3) Waste accepted shall not contain total quantities of beryllium, hydrogenous 
material enriched in deuterium, or graphite above one tenth of one percent of 
the total weight of the waste.  The presence of the above materials will be 
determined and documented by the generator, based on process knowledge, or 
testing 

4) Possession of highly water soluble forms of SNM shall not exceed the amount of 
SNM of low strategic significance defined in 10 CFR 73.2. Highly soluble forms 
of SNM include, but are not limited to:  uranium sulfate, uranyl acetate, uranyl 
chloride, uranyl formate, uranyl fluoride, uranyl nitrate, uranyl potassium 
carbonate, uranyl sulfate, plutonium chloride, plutonium fluoride, and 
plutonium nitrate.  The presence of the above materials will be determined and 
documented by the generator, based on process knowledge or testing 

5) Processing of mixed waste containing SNM will be limited to chemical 
stabilization (i.e., mixing waste with reagents).  For batches with more than 600 
kilograms of waste, the total mass of SNM shall not exceed the concentration 
limits in License Condition 206.A.1, times 600 kilograms of waste. 

6) Prior to shipment of waste the Licensee shall require generators to provide a 
written certification containing the following information for each waste 
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stream:  

a. Waste Description.  The description must detail how the waste was 
generated, list the physical forms in the waste, and identify uranium 
chemical composition. 

b. Waste Characterization Summary. The data must include a general 
description of how the waste was characterized (including the volumetric 
extent of the waste, and the number, location, type, and results of any 
analytical testing), the range of SNM concentrations, and the analytical 
results with error values used to develop the concentration ranges. 

c. Uniformity Description.  A description of the process by which the waste was 
generated showing that the spatial distribution of SNM is homogeneous or 
other information supporting spatial homogeneity. 

d. Manifest Concentration.  The generator must describe the methods to be 
used to determine the concentrations on the manifests.  These methods 
could include direct measurement and the use of scaling factors. The 
generator must describe the uncertainty associated with sampling and 
testing used to obtain the manifest concentrations. 

 The Licensee shall review the above information and, if adequate, approve in 
writing this pre-shipment waste characterization and assurance plan before 
permitting the shipment of a waste stream.  This will include statements that the 
Licensee has a written copy of all the information required above, that the 
characterization information is adequate and consistent with the waste 
description, and that the information is sufficient to demonstrate compliance with 
subparts (1) through (4) of this condition.  Where generator process knowledge is 
used to demonstrate compliance with subparts (1), (2), (3), or (4), the Licensee 
shall review this information and determine when testing is required to provide 
additional information in assuring compliance with the subparts.  The Licensee 
shall retain this information as required by the State of Texas to permit 
independent review 

 At the time the waste is received, the Licensee shall require generators of SNM 
waste to provide a written certification with each waste manifest that states that 
the SNM concentrations reported on the manifest do not exceed the limits in 
subpart (1) of this condition and that the waste meets subparts (2) through (4) of 
this condition 

 The Licensee shall require generators to sample and determine the SNM 
concentration for each waste stream, not to include sealed sources, at a frequency 
of once per 600 kg if the concentrations are above one-tenth the SNM limits of 
subpart (1) of this condition. The measurement uncertainty shall not exceed the 
uncertainty value in subpart(1) of this condition and shall be provided on the 
written certification 

7) The Licensee shall sample and determine the SNM concentration for each waste 
stream, not to include sealed sources, at a frequency of once per 600 kg if the 
concentrations are above one tenth the SNM limits of subpart(1) of this 
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condition.  This confirmatory testing is not required for waste to be disposed of 
at the United States Department of Energy's Waste Isolation Pilot Project 
facility located near Carlsbad, New Mexico. 

8) The Licensee shall notify the NRC, Region IV office and the inspector for the 
TCEQ, Critical Infrastructure Division, within 24 hours if any of the above 
subparts of this condition are violated.  A written notification of the event must 
be provided within 7 days to both agencies 

9) The Licensee shall obtain NRC approval and secure an amendment to this 
license prior to changing any activities associated with the subparts of this 
condition. 

B. The Licensee shall manage waste containing SNM in accordance with the order from 
the NRC, as specified in License Condition 206.A of this license, and the Licensee's 
operational procedures titled "SNM Exemption" designated OP-1.2.22. 

C. Notwithstanding the Licensee's procedures, the Licensee is authorized to possess 
transuranic waste (waste generated by USDOE containing alpha emitting nuclides 
with an atomic number greater than 92) in concentrations greater than 100 
nanocuries per gram (nCi/g) and greater than a 20 year half-life.  Prior to receipt of 
transuranic waste with concentrations exceeding 100 nCi/g, the Licensee shall obtain 
an executed, written agreement from an authorized federal agency.  The agreement 
shall meet the terms of the agreement specified in License Condition 11.B of this 
license.  Furthermore, in no respect shall this authorization be construed as to allow 
the limitations specified in Part A of this condition to be exceeded or violated. 

Additional Requirements 
207. Except as specifically provided otherwise by this license, the Licensee must possess, store, 

process and dispose of low-level radioactive waste authorized by the license in accordance 
with statements and representations contained in the following: 

A. Land Disposal Facility 

• Original land disposal facility application dated August 3, 2004, and subsequent 
revisions. 

• Application for administrative amendment dated November 17, 2009 requesting 
authorization to change the RSO. 

• Application for administrative amendment dated March 5, 2010 requesting 
authorization for revised Quality Assurance Plan and Quality Assurance Procedures. 

• Application for minor amendment requesting authorization to document impacts of 
installation of rail loop, document disposal facility reconfiguration and constructions 
changes, and modification of environmental monitoring details, dated January 12, 
2010. 

• Application for Administrative Amendment to Remove Monitoring Well OAG-6, 
dated February 1, 2011  

• Application for administrative amendment dated February 22, 2011 and the revised 
application dated April 15, 2011 requesting authorization to alter select monitoring 
wells and another administrative application dated April 6, 2011 to extend time to 
complete air hydraulic conductivities testing. 
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• Application for administrative amendment dated April 8, 2011 requesting 
authorization to handhole to manhole changes, WCS Change Request (CR)-034, 
drawing LC.2.27 note callout, WCS CR-039, and change of elevation of the non-
contact stormwater piping discharge into Compact Waste Disposal Facility 
sedimentation pond, WCS CR-038. This authorization excludes the pad configuration 
request portion of the WCS CR-038. 

• Application for administrative amendment to Radioactive Material License No. 
R04100 requesting authorization to implement improvements to vadose zone 
monitoring system neutron logging access tubes and below-liner sensor system 
access tubes dated April 26 2011 and the letter supplementing the administrative 
amendment application dated May 31, 2011.  

• Application for administrative amendment dated May 9, 2011 requesting 
authorization for design changes to provide additional common area drainage 
information (LL-010), modify routing of administration building sanitary sewer line 
(LL-028), and modify shape of contact water storage tank secondary containment 
drainage waterway (LL-031). 

• Application for administrative amendment dated May 24, 2011 requesting 
authorization for design changes to sanitary septic system. 

• Application for administrative amendment dated July 11, 2011 requesting 
authorization for design changes to the north utility corridor north of Federal Facility 
Waste Disposal Facility, (LL-032). 

• Application for administrative amendment dated June 24, 2011 requesting 
authorization for design changes to allow penetrations of the foundation footing for 
the CWF decontamination building only. Only changes the drawing S1.2 as provided 
in revision 1, dated June 11, 2011 are approved. The proposed changes shown in the 
draft revision 1, dated June 14, 2011, to the drawing G.11 of record (previously 
approved revision 0, dated June 1, 2009) are not approved.  Therefore, this 
conditional authorization is applicable only to CWF decontamination building and 
does not apply to the other buildings at the LLRW facility.  

• Application for minor amendment dated May 3, 2011 requesting authorization for 
design changes to the Compact Waste Disposal Facility (CWF) Contact Water 
Secondary Containment Structure, and the response to the First Technical Notice of 
Deficiency dated June 14, 2011. 

• Application for minor amendment dated June 6, 2011 requesting authorization for 
design changes to implement surface stormwater conveyance and sedimentation 
pond inlet structure improvements and in the September 29, 2011 revision to the 
application. 

• Application for minor amendment dated July 14, 2011 to authorize design changes to 
the stormwater drainage diversion, and in the September 29, 2011 and October 14, 
2011 revisions to the application. 

• Application for minor amendment dated July 22, 2011 requesting authorization for 
design changes to the CWF access ramps and red bed bench ditch drainage system 
and in the September 29, 2011 and October 17, 2011 revisions to the application. 

• Application for administrative amendment dated July 27, 2011, and revisions to the 
amendment application dated September 1, 2011, October 14, 2011, and November 4, 
2011 requesting authorization for design and associated procedural changes to the 
security and fire protection system. 

• Application for administrative amendment dated May 6, 2011 and associated 
amendment revisions dated August 11, 2011, September 1, 2011, September 29, 2011, 
and November 4, 2011 requesting authorization for design changes to the FWF 
contact water storage system piping and truck pad relocation as a result of not 
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installing the two 500,000 gallon tanks to support the FWF Non-Containerized 
Disposal Unit (NCDU). 

• Application for administrative amendment dated June 29, 2011 and associated 
amendment revisions dated October 11, 2011 requesting authorization for design 
modifications to the Laboratory, Administration and TCEQ Resident Inspector 
buildings at the land disposal facility. 

• Application for minor amendment dated August 19, 2011 and revisions dated 
November 23, 2011 to authorize certain design modifications to the potable water 
distribution system in land disposal facility. 

• Application for administrative amendment dated August 22, 2011 and associated 
amendment revisions dated October 12, 2011 requesting authorization for design 
changes to construct underground electrical distribution instead of overhead 
electrical distribution system and revisions to exterior lighting. 

• Application for minor amendment dated August 22, 2011 and associated amendment 
revisions dated on October 27, 2011 requesting authorization for design changes to 
emergency shower and eyewash stations in land disposal facility buildings. 

• Application for administrative amendment dated August 30, 2011 requesting 
authorization for the use of new and revised procedures. The authorization for use of 
new and revised procedures excludes all the environmental procedures. 

• Errata to Application for Administrative Amendment dated September 16, 2011 
• Application for administrative amendment dated October 14, 2011 requesting 

authorization for the use of new and revised procedures including the Waste 
Acceptance Plan. The authorization revises procedures submitted to conform to the 
requirements in Attachment C of this license, and excludes the submitted 
Radiological Environmental Monitoring Program.  Waste acceptance conditions have 
been relocated and consolidated by removal from the Receipt, Acceptance, and 
Inspection Requirements section of the license for incorporation into revised 
Attachment C to this license.  Revised Attachment C specifically details regulatory 
requirements on limitations and prohibited wastes, waste types and waste streams 
allowed, WCS’ waste generator audit and certification program, waste classification, 
waste characterization, waste tracking, waste treatment, waste stabilization, waste 
minimization, waste form and waste packaging criteria, waste container weight 
categories, transportation references, and waste acceptance by TCEQ resident 
inspectors.  

• Specific construction requirements are deleted based on information in a Licensee’s 
letter report submitted on December 1, 2011 that documents how the construction 
requirements have been addressed, with the exception of construction conditions 
related to asphalt paving. These pending asphalt paving conditions are placed in 
Attachment D of this license.  Conditions regarding elevation adjustments to 
environmental monitoring wells are removed, based on a December 2, 2011 letter 
report submitted by Licensee that documents the final groundwater monitoring well 
adjustments. 

• Environmental procedures originally submitted as a part of the August 30, 2011 
administrative amendment application seeking authorization for use of new and 
revised procedures. 

• Application for Administrative Amendment to Authorize Environmental Monitoring 
Program Refinements, dated December 9, 2011, and associated revisions submitted 
on December 28, 2011 and December 30, 2011. 

• Application for Administrative Amendment to incorporate field changes to the 
engineering design made during construction, received on February 6, 2012 and 
subsequent revisions to the application dated February 28, 2012 and April 4, 2012.  

• Two revised procedures LL-OP-1.2.39, Containerized LLRW Disposal Operations 
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and LL-OP-1.4.24, LLRW Cask Handling and Unloading submitted electronically on 
April 18, 2012 providing revisions to procedures submitted as part of Amendment 12 
in regard to waste disposal and safety.  

• Application for Minor Amendment to Radioactive Material License No. R04100 to 
Authorize Disposal of Non-party Compact Waste, dated November 18, 2011. 

• Amendment Application submitted December 14, 2011, and referencing a previous 
submittal dated August 13, 2010 and subsequent revision dated March 23, 2012. 

• Application for Amendment submitted May 15, 2012 and supporting documents 
submitted May 18, 2012 to modify License Condition 143 authorizing additional 
lower classes of waste.  

• Application for Amendment submitted January 25, 2011 and revised on October 4, 
2011 to include treatment of contact water generated by LLRW disposal related 
activities in on-site wastewater treatment facilities. Application for Amendment 
submitted August 2, 2011 and revised on December 1, 2011, April 12, 2012, and July 
13, 2012 to modify the license-approved design for the FWF access ramps and red 
bed bench drainage system. Application submitted January 4, 2012, revised and 
resubmitted July 20, 2012 to modify License Condition 143, Table 2 to authorize 
disposal of non-utility decommissioning waste streams. Application for Amendment 
submitted April 30, 2012 and revised on July 13, 2012 to update as-constructed 
conditions for the FWF. Application for Amendment submitted April 30, 2012 
requesting to remove License Condition 97 with certain provisions.  

• Application for Amendment to update specified license conditions dated January 22, 
2013.  

• Application dated November 7, 2012 to add the definition of "in transport" to the 
license concerning waste containing SNM. Application dated November 12, 2012 and 
revised on February 8, 2013 for the approval of disposal of bulk class A waste using 
in-cell non-containerized disposal units.  Application dated February 4, 2013 for 
minor amendment to update specified license conditions.  Application dated March 1, 
2013 to update radiation safety license conditions.  Application dated March 6, 2013 
to remove License Condition 84 followed by plugging and abandonment of 
experimental systems.  Application dated March 14, 2013 to change the radiation 
safety officer. 

• Application for Amendment dated April 26, 2013 to modify license condition 48. 
• Application for Amendment dated June 28, 2013 and revisions dated July 17, 2013 

and July 31, 2013 to update license conditions relating to implementation of a 
consolidated Radiological Environmental Monitoring Program (REMP).  

• Application for Amendment dated August 2, 2013 to update license condition 5.C and 
5.D. 

B. Storage and Processing facilities 

• Storage and processing facility application dated January 24, 1997 and amendment 
dated May 2, 1997, including Appendices Volume I-V, Site and Facility Drawings, and 
Drawing Specification; 

• amendment applications dated July 15, 2011, May 4, 2012, April 30, 2012, September 
26, 2012, and February 22, 2013; 

• letters dated January 14, 1998 (signed by Allen Messenger); March 5, 1998 (with 
Andrews Site Organizational Chart and vice president operations/facility manager, 
radiation safety officer, and operations manager position descriptions attachments) 
and October 6, 1998 (with attachments); February 3, 1999; and April 23, 1999 (with 
attachments and enclosures, including WCS Work Instructions for CMDU2, dated 
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April 9, 1999, WI99-1.2 and Attachment A to WI99-1.2); May 3, 1999 (signed by Allen 
Messenger); September 9, 1999 (with attachments), October 6, 1999 (with 
attachments, including WCS Work Instruction for the Commodore D/2 Unit, WI99-
1.16)  and October 7, 1999 (with attachments); August 21, 2000 (with attachments); 
October 6, 2000 (with attachments); October 10, 2000 (with enclosures titled "Waste 
Control Specialists Stack Sampling Configuration" and "Generic Stack Schematic"); 
December 22, 2000 (with enclosure titled "SL2 Description and Information" 
consisting of 7 pages); May 23, 2003 (signed by Stephen L. Cook, P.E.); October 28, 
2004;   February 6, 2006; October 27, 2006 (with attachments); November 16, 2007 
(with attached report WCS Project #0703 MWTF Ventilation Upgrades, Waste 
Control Specialists LLC, RPS Project No. 07.0109, Revision 2 dated August 19, 2007), 
April 24, 2008, June 4, 2008, June 12, 2012, June 28, 2012, July 10, 2012, and July 
11, 2012; 

• Procedure titled "Processing Mixed Waste," Issue Date:  September 18, 1998, Rev. 1 
(replaces Rev. 0); 

• Procedure titled "Receipt and Storage of Radioactive and Mixed Waste," Issue Date:  
September 18, 1998, Rev. 1 (replaces Rev. 0); 

• Procedure titled"KO61 and Incident Related Material Stabilization Process," 
reference no.:  OP-1.4.7, Issue Date:  September 18, 1998, Rev. 1 (replaces Rev. 0); 

• Procedure titled "Survey Sample Analysis and Activity Calculation," reference no.: 
RS-3.3.62, Issue Date:  June 23, 1998, Rev. 0. 

• Procedure titled "Prentice Arm Operations", reference no.:  OP-1.4.11, Revision 0, 
Issue Date August 18, 2000; 

• Procedure titled "Shredder Operations", reference no.:  OP-1.4.12, Revision 0, Issue 
Dated August 18, 2000; 

• Procedure titled "Decontamination of Material", reference no.: OP-1.4.8, Revision 0, 
Issue Date April 25, 1999; 

• Procedure titled "Release of Items from Controlled Areas and the Facility", reference 
no.: RS-4.4.1, Revision 1, Issue Date January 16, 2001 (excluding Section 3.7), new 
section 4.6 (see letter dated May 17, 2004), and Sampling Protocol reference no.: AL-
2.0.1, Revision 0; 

• Responses for TDH dated January 16, 2001 (enclosure of letter dated January 16, 
2001); 

• Procedure titled "Special Nuclear Material Exemption Certification", reference no.: 
OP-1.2.22, Revision 0 (With respect to special nuclear material, the provisions of this 
procedure will supercede any other procedures in which there is conflict, the word 
"should" in these procedures shall be interpreted as meaning "shall", and the title of 
the referenced procedure RS-1.4.2 is understood to actually be "Chain of Custody 
Record".); 

• Procedure titled "Chain of Custody Record", reference no.:  RS-1.4.2, Revision 5, 
Effective Date August 11, 2000; 

• Procedure titled "Operation of the Marion Paddle Mixer, Model #3061", reference 
no.:  OP-1.4.16 Revision 0, Issue Date May 7, 2004. 

• Procedure titled "Compactor Operations", reference no.: OP-1.4.23, Rev. 0 as revised 
in accordance with License Condition 188. 

C. Title 30 of the TAC Chapter 336 shall prevail over statements contained in the above 
documents, unless such statements are more restrictive than the regulations. 

D. Reserved 
E. The Licensee shall comply with the requirements described in the Nuclear Regulatory 

Commission Order EA-07-305  entitled Order Imposing Fingerprinting and 
Criminal History Records Check Requirements for Unescorted Access to Certain 
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Radioactive Materials. The Licensee shall notify the executive director within 24 
hours if the results from a criminal history records check indicate that an individual 
is identified on the FBI's Terrorist Screening Data Base. 

208. All written submissions to the executive director as required by this license shall be made 
to the following: 

A. For submissions by U. S. Postal Service: 

Attn:   Charles Maguire, Director  
Radioactive Materials Division 
Texas Commission on Environmental Quality 
P. O. Box 13087 
Mail Code – 233 
Austin, Texas  78711-3087 

B. For Submissions by facsimile transmission, the transmission should be addressed to 
the attention of the Radioactive Material Licensing Section, Radioactive Materials 
Division and sent to the following number: 

(512) 239-6464 

C. For submission of portable document file (pdf) documents by electronic mail, address 
to the following:  Charles.Maguire@tceq.texas.gov 

209. If there is a conflict between a condition of this license, statements contained in the 
application materials, and/or applicable provisions of Title 30 of the Texas Administrative 
Code, the most stringent provision shall prevail. 

 
 
 
 
 
 
Date:  March 5, 2014   ____________________________ 
      For the Commission 
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Attachment A 
Reserved 
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Attachment B 
Reserved  
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Attachment C 
Compact Waste Disposal Facility Waste Acceptance Criteria 

 
1.0 General Acceptance Information 
 
The Compact Waste Disposal Facility (CWF) Waste Acceptance Criteria (WAC) is incorporated 
into this license to provide specific criteria for acceptance of low-level radioactive waste at the 
CWF in accordance with Title 30, Texas Administrative Code (TAC), Chapter 336 and this 
license. This WAC only applies to waste acceptance at the CWF. Conflicts between this WAC and 
any waste acceptance plan or other procedures for receipt, inspection, tracking, verification, or 
acceptance of waste shipments, will be addressed on a case-by-case basis by the TCEQ. Any 
variances from this WAC may require an application for amendment to Radioactive Material 
License No. R04100. Variances, revisions, or changes from this WAC will be evaluated by the 
Texas Commission on Environmental Quality (TCEQ) on a case-by-case basis for making license 
amendment determination. The executive director may accept, on a case-by-case basis, revisions 
to WAC provisions which do not affect human health and the environment, provided written 
notification to the executive director is made by the Licensee as soon as practicable. All other 
changes to the WAC are subject to review under 30 TAC Chapter 305. 
 
The TCEQ, on behalf of the State of Texas, is the owner and is the regulator of the CWF. Title of 
commercial waste received and accepted at the CWF shall be transferred to the State of Texas at 
the time the waste is accepted. The State of Texas and TCEQ are indemnified under the terms of 
this license. Transfer of title of commercial waste to the State of Texas does not relieve 
generators or potentially responsible parties from the requirements under the federal 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The 
accurate and timely reporting of waste manifest and associated information to TCEQ are the 
responsibility of waste generators and the Licensee. A TCEQ Waste Generator Disposal Guide 
provides steps to waste disposal for waste generators and links to required TCEQ forms (see 
http://www.tceq.texas.gov/permitting/radmat/licensing/generator-site-access).  
Disposal charges for party state compact low-level radioactive waste shall be based on: (i) the 
Party State Compact Disposal Fees or Interim Party State Compact Waste Disposal Fees that are 
set by TCEQ or (ii) a mutually agreed upon contract between a generator and the Licensee, 
provided that such contract has been approved by TCEQ under 30 TAC §336.1317. 
 
No shipment may be accepted for disposal unless it has been inspected by the executive 
director’s Resident Inspector and advanced reporting of manifest information has been received 
by TCEQ.  
 
2.0 DEFINITIONS 
 
Cask Waste – Waste that must be shielded in order to meet shipping requirements, any waste 
shipped in DOT shielded cask regardless of dose rate, and any container with a dose rate greater 
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than 1 rem/hr at the surface of the unshielded container. 

Containerized Soil – Wastes composed predominantly of soil and soil-like materials shipped in 
smaller containers such as soft-side packaging, metal boxes, and drums, where at least 10% of 
the containers of each waste stream have a dose rate of less than 100 mrem/hr at a distance of 
30 cm. 

Containerized Debris - Debris that are shipped in smaller containers such as soft-side packaging, 
DOT compliant surface contaminated object (SCO) wraps, metal boxes, and drums, where at 
least 10% of the containers of each waste stream have a dose rate of less than 100 mrem/hr at a 
distance of 30 cm. This category also includes sealed sources packaged in accordance with DOT 
and license requirements. Containers holding a mixture of Debris and other material is managed 
as Debris if the mixture is comprised primarily (50% or greater) of Debris, by volume, based on 
visual inspection. Shielded containers are not included in this waste category. 

Compact Waste - LLRW that is generated in a host state or party state or LLRW that is not 
generated in a host state or party state, but has been approved for importation to the state by the 
Texas Compact Commission. 

Debris – Waste debris consisting of the following material: 

• Solid material exceeding a 60 millimeter (2.4 inch) particle size that is intended for 
disposal and that is a manufactured object; plant or animal matter; or natural geologic 
material (e.g., Rubble, lead bricks and shielding, wood, concrete, metal, personal 
protective equipment (PPE), lab wastes, and trash), consistent with the RCRA definition 
that is applicable to LLMW.   

• Monoliths – A mass constituting a single undifferentiated rigid unit (e.g. concrete-like 
unit generated from stabilization or in-situ grouting of waste, or single uniform piece of 
debris). 

• Large items such as oversized containers, motors, components, etc that meet the criteria 
for disposal within an IC NCDU.  

Free liquids – Liquids that readily separate from a solid waste matrix under ambient 
temperature and pressure as quantitatively determined using the Paint Filter Liquids Test 
(PFLT), Environmental Protection Agency (EPA) Method 9095(most current version), 
consistent with the definition applicable to hazardous waste. 
 
Free-standing liquids – Liquids that are present as a separate layer on the surface of a waste. 
 
High Container Dose Rate Waste – All unshielded, containerized wastes, where 90% or more of 
the containers of each waste stream have a dose rate between 100 mrem/hr at a distance of 30 
cm and 1 rem/hr at the surface of the container. High container dose (HCD) rate wastes will be 
shipped in containers such as soft-side packaging, metal boxes, drums, and high integrity 
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containers.  This waste stream does not include waste shipped in a DOT shielded cask. 

Intrusive inspection – Opening waste packages or the shipping container to visually observe the 
waste material. 
 
Intrusive sampling – Collection of physical samples of the incoming waste materials for 
laboratory analyses. 
 
Large Component (LC) – Equipment and large items that will not fit into a Modular Concrete 
Canisters (MCCs); items that, for other considerations, will not be placed in an MCC; and other 
waste for which disposal within an MCC may not be desirable.  Items that will be disposed in a 
debris lift of the IC NCDU, and would otherwise fall under this definition will not be considered 
a Large Component.  
 
Low-Level Mixed Waste (LLMW) – Waste that is a combination of both RCRA hazardous waste 
and LLRW, consistent with the definition of “mixed waste” in 30 TAC 336.2(80). 
 
Low-Level Radioactive Waste (LLRW) – All waste that meets the definition of “low-level 
radioactive waste” in 30 TAC 336.2(76) other than LLMW. 
 
Modular Concrete Canister (MCC) – Cylindrical or rectangular reinforced concrete canister that 
when properly filled with waste and grout meets the stability requirements found in 30 TAC 
336.362(b)(2) and conforms to the TCEQ regulatory requirements of retrievability.  
   
Nationally Tracked Source - Sealed source containing a quantity equal to or greater than 
Category 1 or Category 2 levels of any radioactive material listed in Appendix E to Part 20 – 
“Nationally Tracked Source Thresholds.” 
 
Solidification by absorption – A process that involves physical absorption, where the liquid is 
drawn into the pores of a permeable solid, but does not include chemical binding processes. 
Solidification by absorption is typically termed “absorption” in the regulations and guidance 
applicable to low-level radioactive waste and “solidification” in the regulations and guidance 
applicable to hazardous waste. 
 
Solidification by stabilization – A process that includes a chemical reaction that binds liquids to 
the solid matrix (i.e., it is not solely a physical process). Solidification by stabilization is typically 
termed “solidification” in the regulations and guidance applicable to low-level radioactive waste 
and “stabilization” in the regulations and guidance applicable to hazardous waste. 
 
Stable Waste - Stable waste is waste that is inherently stable due to its form, rendered stable by 
placement into a high integrity container, or rendered stable by processing with an approved 
solidification media. Wastes designated as containerized Class A, Class B, or Class C under 30 
TAC §336.362(a) and 30 TAC §336.702(5) (relating to Definitions) shall be disposed of  within a 
reinforced concrete container and within a reinforced concrete barrier, or within containment 
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structures made of materials technologically equivalent or superior to reinforced concrete. 
Exceptions may be made for Class B and C large components, on a case-by-case basis. 
 
Waste Stream – Waste with similar physical, chemical, and radiological properties that can be 
adequately characterized by a single waste profile.  If a single process generates wastes that may 
represent different waste categories due to processing variables, each separate category of waste 
from that process must be profiled separately as a distinct waste stream and must be segregated 
accordingly by the generator at the point of generation. 
 
3.0 Limitations and Prohibited Wastes 
 
The Licensee is authorized by this license to receive commercial low-level radioactive waste for 
disposal in the CWF with certain limitations and prohibitions. The limitations and prohibitions 
restrict certain types and quantities of wastes for the purpose of meeting performance 
objectives, meeting regulatory requirements, or because there has been no demonstration that a 
proposed waste type will meet performance objectives. Currently, this license does not allow for 
the disposal of certain types, forms, or waste streams of Compact waste. Successful license 
amendment of this license will be required to receive and dispose of certain types, forms, or 
waste streams of Compact waste if currently prohibited and/or not expressly permitted or 
licensed. 

3.1 Limitations 

3.1.1 Commercial low-level radioactive waste volumes and activities cannot 
exceed the quantities listed in LC 7. 

3.1.2    Aboveground possession of Source Material and Special Nuclear Material 
are not to exceed the quantities listed in LC 5. 

  3.1.3 Complete waste pedigree (origin – last entity and location that put 
radioactive material into practical use, that is, use in the production or 
operation of something useful, tracking to final disposition, and any claimed 
attribution) must be documented prior to shipment - Original waste type 
and waste generator identified and other waste processing or management 
must be tracked through the final packaging for disposal.  Wastes or waste 
streams not traceable back to the original generator or origin will be 
handled on a case-by-case basis by the TCEQ and Texas Compact 
Commission.   

3.1.4 Waste may not be packaged for disposal in cardboard, fiberboard, or wood 
boxes.  
 

3.1.5 Waste received over public highways must be packaged in accordance with 
applicable Department of Transportation (DOT) regulations.  

3.2 Prohibited waste  
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• Waste streams not specifically authorized by the license, which is any CWF 
waste stream not included in License Condition (LC) 143, Table 2. 

• Waste of international origin 
• Waste that contains or is commingled with Federal Facility Waste during 

processing 
• Greater than Class C waste (GTCC) 
• Naturally-occurring radioactive material (NORM) waste 
• By-product material waste (11.e(2)) 
• High-level radioactive waste 
• Oil or petroleum products, other than incidental 
• Depleted uranium (DU) from uranium enrichment, uranium 

conversion/deconversion, large quantities of DU, DU exempt radioactive 
materials (i.e., counterweights), and waste containing greater than 10 
nanocuries per gram DU 

• Hazardous waste  
• Mixed waste 

 
  
4.0 Waste Types or Streams  
 
The Licensee is authorized by this license to receive commercial low-level radioactive waste for 
disposal from Texas Compact party state waste generators and Texas Compact nonparty state 
waste generators.  Authorized waste streams and their associated waste classification generated 
from nuclear utilities and non-utility generators in this license as listed in License Condition 
(LC) 143, Table 2.   

Acceptable waste generation activities include academic research, use of radionuclides in 
medicine, production of nuclear energy, industrial applications, and decommissioning waste 
from both utility and non-utility nuclear facilities. All waste and packages received for disposal 
in the CWF are intended for disposal and shall be received and disposed within 7 days of receipt. 
Waste requiring verification sampling may be stored in the waste staging building for up to 30 
days while waiting sampling analytical data. If contingencies require delay of disposal of un-
sampled or sampled waste, or waste packages, for greater than these 7 day and 30 day periods 
respectively, the Licensee shall promptly implement emergency storage consistent with LC 48 of 
this license and provide notice to the executive director within 24 hours.  

4.1 Sealed Sources – All sealed sources (i.e., source material deposited in a plastic 
medium or ANSI designed special form sources) or special form radioactive 
material, with the exception of check sources, disposed of in the CWF shall be 
doubly-packaged and encased in concrete or similar inert material within the outer 
package.  For waste classification purposes, the activity in a waste package may be 
averaged over the entire package in accordance with the United States Nuclear 
Regulatory Commission (U.S. NRC) “Final Branch Technical Position on 
Concentration Averaging and Encapsulation.” 

4.1.1 Encapsulation media shall be a solidified grout/concrete mix.   

4.1.2 Sealed sources shall be geometrically centered within the encapsulation 
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media. More than one source may be placed in a single container as long as 
the requirements of this WAC, this license, and 30 TAC Chapter 336 rules 
are met. 

4.1.3 The maximum concentration of any radionuclide(s) in one or more sources 
encapsulated in a single container must not exceed the concentration limits 
specified in 30 TAC §336.362(a)(2) for Class C low-level radioactive waste. 
Combinations of radionuclides in a single container shall not exceed unity. 

4.1.4 The maximum amount of cesium-137/barium-137 gamma-emitting 
radioactivity in a source(s) that may be encapsulated in a single container is 
30 curies (Ci). Other gamma emitters shall not exceed Class C limits or have 
a dose rate that exceeds U.S. Department of Transportation (U.S. DOT) 
shipping requirements. 

4.1.5 The maximum amount of radioactivity in a source(s) from transuranics, 
other than plutonium-241 and curium-242 that may be encapsulated in a 
single container, is 30 millicuries (mCi). 

4.1.6 Neutron sources (e.g., polonium-210, americium-241, radium-226 in 
combination with beryllium or other target) may only be accepted if the 
generator has specifically notified the Licensee and TCEQ Resident 
Inspectors of the intent to ship such a source. The notification shall consist 
of written notification prior to the initial written request for shipment. The 
notification shall indicate the isotope, activity, form of the source, a 
description of the packaging utilized, radiological data, and requested date 
of arrival. Additionally, a copy of the advance written notification must 
accompany the shipment. If the source is a nationally-tracked source, see 
the requirements below in Sections 4.1.7 – 4.1.9. A nationally-tracked 
source, as defined in 10 CFR §20.1003, refers to a sealed source containing 
a quantity equal to or greater than Category 1 or Category 2 levels of any 
radioactive material listed in Appendix E to Part 20 – “Nationally Tracked 
Source Thresholds.” 

4.1.7  Prior to shipping nationally tracked sources, the generator shall provide the 
Licensee and the TCEQ the following information specifically identifying 
these sources for review and approval. 

4.1.7.1 Generator’s name, shipping address, radioactive material License 
number, and name of individual preparing the reported 
information. 

4.1.7.2   The manufacturer, model, and serial number of the source or, if not 
available, other information to uniquely identify the source. 

4.1.7.3  The radioactive material in the source and current activity in 
becquerels and curies. The activity reported must be the same as 
the activity that will be listed on the shipment manifest. 
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4.1. 7.4 The date the source strength is reported. 

4.1. 7.5 The requested shipping date and estimated arrival date. 

4.1. 7.6 The waste manifest number and the waste disposal container 
number. 

4.1.8 Within 24 hours upon waste source receipt and disposal, the Licensee will 
complete U.S. NRC Form 748, National Source Tracking Transaction 
Report. The form may be submitted electronically and is located at:  
http://www.nrc.gov/security/byproduct/ismp/nsts/report-nsts/nrc748a-
report-source.pdf 

4.2 Biological/Pathogenic Wastes – Waste containing biological, pathogenic, or 
infectious material shall be treated by the generator or processor to reduce to the 
maximum extent practicable the potential hazard from the non-radiological 
materials.  

4.2.1 Incinerated biological waste shall be solidified or treated in such a manner 
as to be rendered non-dispersible in air, exclusive of packaging.  See Section 
8.0 for details on limits of attribution from treating and processing waste.  

4.2.2  Biological waste not undergoing incineration has specific packaging 
requirements and will be considered “biological waste” upon acceptance at 
the disposal facility site.  

4.2.3 For the standard over-pack method for treating biological waste using 
absorbent and lime, standard over-packs may be used as the outer 
container. 

4.2.3.1 Waste containing hazardous, biological, pathogenic, or Infectious 
material must be packaged to reduce to the maximum extent 
practicable the potential hazard from the non-radiological materials. 
In addition, waste containing biological, pathogenic, or infectious 
material that is not incinerated shall be doubly packaged in drums 
composed of steel, polyethylene, or equivalent material as follows: 

• The inner container with the capacity of 55-gallon or less, shall 
have a water-tight liner at least four (4) mils thick and be 
hermetically sealed after filling. 

• The biological material shall be thoroughly layered in the inner 
container in a ratio of 30 parts biological material to at least one 
(1) part slaked lime and ten (10) parts absorbent, which shall be 
agricultural grade four (4) vermiculite or medium grade 
diatomaceous earth, or other absorbents that have received 
approval by the executive director by volume.  The addition of 
formaldehyde is prohibited. 

• The closure on the inner container shall be a standard lid with 
securely attached ring and bolt. Lever locks are prohibited. 
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• Unless otherwise authorized by the executive director, the outer 
container or over-pack, which must have a volume of at least one 
and one-half (1.5) times the inner container, must be filled 
initially with at least four inches (4”) of absorbent material, the 
inner container placed in an upright position, and the remaining 
volume filled with the absorbent material, then securely closed 
and properly sealed.   

4.3  Source Material and Special Nuclear Material –This license, by LC 5.E and LC 5.F, 
authorizes receipt of source material and special nuclear material in the following 
quantities and with limitations: 

4.3.1  Source Material – Above-ground possession of source material not to 
exceed 30,000,000 grams. 

 4.3.2 Special Nuclear Material – Above-ground possession of waste that contains 
special nuclear material (SNM), as defined in 30 TAC §336.2(127), is limited 
to quantities not sufficient to form a critical mass as provided in LC 5.F. For 
each kind of SNM, determine the ratio between the quantity of that SNM 
and the quantity specified above for the same kind of SNM.  The sum of 
such ratios for all of the kinds of SNM in combination may not exceed one 
(1). Upon receipt and acceptance by the Licensee and the TCEQ, SNM falls 
under the possession limitations of this license.  

4.4 Hazardous Waste – No mixtures of radioactive waste and hazardous waste as 
defined by Title 40 Code of Federal Regulations (CFR) Part 261 and TCEQ rules 30 
TAC Chapter 351 will be accepted at the CWF. 

4.4.1 Waste containing hazardous listed chemicals or that exhibits hazardous 
characteristics, as received, is prohibited from acceptance and disposal at 
the CWF.  A mixture of radioactive waste and waste which was formerly 
classified a hazardous solely because it exhibited one or more of the 
hazardous characteristics defined in 40 CFR Part 261, Subpart C, but has 
been treated in manner such that it no longer exhibits any of the 
characteristics, will be reviewed for acceptance prior to shipment by the 
licensee. As required by 40 CFR §261.24, the Toxicity Characteristic 
Leaching Procedure shall be used. 

4.5 Lead - Only lead used for radiation shielding purposes may be acceptable for 
disposal in the CWF. Requests for disposal of non-contaminated lead used for 
shielding purposes must be evaluated by the Licensee prior to request for 
shipment to the CWF. Generators shall provide the following information for 
shipments containing lead: 

• Type of lead used (sheet, block, pig, etc) 
• Amount of lead used (in pounds) and a depiction of its location and 

configuration within the package 
• Container type and size 
• Description of the waste requiring shielding including waste classification 
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• Approximate external dose rate prior to shielding 
• External dose rate after shielding 

 
5.0 Waste Generator Audit/Certification  

Condition 94 of this license requires operator procedures to address verification of waste 
packages shipped to the CWF. The Licensee has submitted a plan for implementation of the 
Quality Assurance (QA) Generator Certification Program for generators planning to ship waste 
to the CWF for disposal. The generator for Licensee certification purposes is the individual or 
company that is listed as the generator on the waste profile submitted to the Licensee. The 
operator generator certification packet is described in the Licensee’s Waste Acceptance Plan 
(WAP).  

6.0 Waste Classification 
 
All waste classification shall be conducted by the generator in accordance with the waste 
classification tables in 30 TAC §336.362, Appendix E. Waste class verification shall be 
performed by the Licensee through the approved WAP and generator audit/waste approval 
process both prior to shipping and upon receipt. Waste class verification may also be performed 
by the TCEQ prior to acceptance.  The classes of waste authorized for disposal at the CWF are 
Class A, B, C and Containerized Class A low-level radioactive waste. Containerized Class A is 
“Class A low-level radioactive waste which presents a hazard because of high radiation levels. 
High radiation levels are radiation levels from an unshielded container that could result in an 
individual receiving a dose equivalent in excess of 0.1 rem (1 millisievert) in one hour at 30 
centimeters from any surface of the container that the radiation penetrates.” 
 
Liquid cartridge filters, which are encapsulated, grouted, and classified by concentration 
averaging, are acceptable for disposal. 
 
Additional documentation will be required by TCEQ from the generator on waste classification. 
See Section 7.0 below. 
 
7.0 Waste Characterization 

Waste characteristics shall be identified by the generators and verified by the Licensee through 
the approved WAP and the generator audit/waste approval process. Waste generators seeking 
authorization to ship waste to the CWF shall follow the generator certification process provided 
in the Licensee’s approved WAP. Waste characterization verification may also be performed by 
the TCEQ. Minimum waste characteristic requirements shall be consistent with 30 TAC 
§336.362(b)(1) and this license, including but not limited to: 

7.1 Liquid waste shall be solidified or packaged in sufficient absorbent material to 
absorb twice the volume of the liquid (See also Section 9). 

7.2 Solid waste containing liquid shall contain as little free-standing and noncorrosive 

Appendix 5.2, Page 5.2-168



liquid as is reasonably achievable, but in no case shall the liquid exceed 1.0% of the 
volume.  This shall be accomplished by de-watering or by using approved 
solidification agents. 

7.3 Waste shall not be readily capable of detonation or of explosive decomposition or 
reaction at normal pressures and temperatures or of explosive reaction with water. 

7.4 Waste shall not contain, or be capable of generating, quantities of toxic gases, 
vapors, or fumes harmful to persons transporting, handling, or disposing of the 
waste. This does not apply to radioactive gaseous waste packaged in accordance 
with requirement below. 

7.5 Waste must not be pyrophoric. Pyrophoric materials contained in waste shall be 
treated, prepared, and packaged to be nonflammable. 

7.6 Waste in a gaseous form shall be packaged at an absolute pressure that does not 
exceed 1.5 atmospheres at 20 degrees Celsius. Total activity shall not exceed 100 
curies (3.7 terabecquerels) per container. 

7.7 The maximum weight percent of chelating agents is eight percent (8%) for all 
waste streams. Chelating agents shall be made immobile to the maximum extent 
possible, to minimize intrusion into the surrounding environment and migration 
into unaffected areas. 

7.8 If waste received is not properly characterized, classified, or packaged by the 
generator it will not be accepted for disposal at the CWF. Upon inspection by the 
Licensee and the TCEQ and discovery of the non-compliance, the Licensee shall 
immediately notify the generator to correct any discrepancies. The TCEQ shall be 
notified within 24 hours of any non-compliant waste shipment. 

7.9 The Licensee may not open any package or shipping container except for the 
following purposes: 

  7.9.1  Inspecting to ensure compliance with this license and/or confirming 
package contents. 

7.9.2 Repairing or repackaging damaged containers. 

7.9.3 Returning outer shielding or shipping containers. 

7.9.4 Waste shipment verification will be conducted according to the following 
table; however, the following list of wastes will be identified during the 
waste profile review (see WAP Section 5.2) and will be excluded from 
intrusive sampling or inspection due to health and safety concerns:  

• Containers with wastes that could release radon or tritium gas upon 
opening 
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• Containers with wastes that could release fine, dispersible radioactive   
particulates (e.g., ash) upon opening 

• Containers with biohazard wastes 
• Containers with sharps from any source (including sharps that are not 

biohazard waste)  
• Any other containerized waste as authorized by the TCEQ for this 

purpose. 
 

 7.9.5  Waste Shipment verification will be conducted according to the following 
table. 

 
 
 

Bulk 
Soil 

Bulk 
Debris 

Containerized 
Soil 

Containerized 
Debris 

High 
Dose 
Rate 

Cask 
Waste 

Pre-
shipment 
Sample 
 

 
Required 

 
See Note 

1 

 
Required 

 
See note 2 

 
See note 3 

 
See note 3 

Intrusive 
Visual 
Inspection 

 
 

100% 

 
 

10% 

10% of containers 
from each profiled 
waste stream per 
shipment 

10% of containers 
from each profiled 
waste stream per 
shipment 

 
See note 3 

 
See note 3 

Intrusive 
Sampling/ 
Analysis 

For each 
profiled 
waste 
stream: 
The first 
10 
shipments,  
and 10% 
thereafter 

 
 
 
See Note 

1 

10% of containers 
from each profiled 
waste stream per 
shipment 

 
See note 2 

 
See note 3 

 
See note 3 

External 
Radiologic  
Analysis 

 
 
 

N/A 

 
 
 

10% 

 
See note 1 

10% of containers 
from each profiled 
waste stream per 
shipment 

10% of 
containers 
from each 
profiled 
waste stream 
per 
shipment 

 
100% 

Note 1: External radiologic analysis may be performed in lieu of direct sample analysis if 
appropriate 
Note 2: Sampling and analysis not performed due to physical nature of the waste 
Note 3: Intrusive inspection and sampling deferred due to ALARA considerations 
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8.0 Waste Tracking 
 
Waste tracking from generation or point of origin to disposal ensures control and consistency in 
maintaining the pedigree of the waste and for the purposes of accurate waste classification. The 
CWF inventory must be tracked closely by the Licensee.  Waste inventory will be incorporated 
into the Performance Assessment Maintenance Plan (PAMP) and evaluated to ensure that the 
performance objectives will continue to be met during land disposal facility operations. The 
Licensee must maintain records for each shipment of waste disposed of at the land disposal 
facility.  The records must conform to the requirement of 30 TAC §336.740(a).  All records and 
reports required by the license, rules, or orders must be complete and accurate.  
 
Every waste shipment that is eligible for acceptance and transfer of title to the State of Texas will 
require additional documentation to be completed by the waste generator and submitted to 
TCEQ for verification and tracking purposes. A TCEQ Waste Generator Disposal Guide provides 
steps to waste disposal for waste generators and links to required TCEQ forms (see 
http://www.tceq.texas.gov/permitting/radmat/licensing/generator-site-access). Each generator 
or generator’s agent is required to use TCEQ Form 20225, Texas Compact Waste Shipment 
Verification which can be found on TCEQ’s external web page by clicking on the “Forms” link 
located on the left portion of the page. The form must be completed and submitted via electronic 
mail to RADMAT@TCEQ.texas.gov or by facsimile at 512-239-6464 prior to any planned waste 
shipment to the CWF. Generators must also submit the waste manifest for each shipment by 
attaching it to the Waste Shipment Verification Form. 
 
9.0 Treatment, Stabilization, and Waste Minimization 
 
Treatment and processing for the purposes of stabilization and waste minimization are 
acceptable for waste disposed at the CWF. Treatment and processing for the purposes of dilution 
or changing waste classification are prohibited in accordance with 30 TAC §336.229. Acceptable 
forms of treatment for stabilization and waste minimization include, but are not limited to: 

 
• Compaction and super-compaction; 
• Encapsulation; 
• Incineration for Dry Active Waste (DAW) and preferred for biological waste; and 
• De-watering 

Note: Any package that has undergone de-watering to meet free liquid 
requirements will be considered acceptable for disposal as long as documented de-
watering was performed within 180 days or less prior to shipment. 

• Solidification 
Note: Absorbents must be non-biodegradable.  The definition of non-
biodegradable can be found in 40 CFR Part 261.314(d). 

• Sorting and segregation; and 
• Rendering biological, pathogenic, or infectious waste void of the non-radiological 

hazard. 
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The generator or processor must demonstrate that any waste that is treated or processed shall 
restrict commingling of waste with nonparty Compact sources consistent with the requirements 
set forth in 30 TAC §336.745(e). If a generator sends a waste stream to a processor, either the 
generator or processor has to demonstrate that the processed waste meets the requirements of 
30 TAC §336.745(g) for total radioactivity contribution from previous nonparty Compact waste 
or differently defined waste types, including Naturally-Occurring Radioactive Material (NORM), 
remaining in the process or treatment equipment.   
 
10.0 Waste Form and Packaging Requirements 
 

This section provides preparatory measures for waste generators, waste brokers, and shipment 
transporters to facilitate waste acceptance by the State of Texas. Waste form, packaging 
requirements and surface contamination limits are intended to be met not only at the point of 
waste origin during preparation and packing of the disposal container, but also at the point of 
waste acceptance for disposal. This section on waste form and packaging provides waste 
generators, the Licensee, and the State of Texas assurance that shipment rejection, repackaging, 
and decontamination of packages and vehicles can be avoided, except under infrequent 
circumstances. A TCEQ Waste Generator Disposal Guide provides steps to waste disposal for 
waste generators and links to required TCEQ forms (see 
http://www.tceq.texas.gov/permitting/radmat/licensing/generator-site-access) 

Low-level radioactive waste must be packaged in such a manner that waste containers received 
at the land disposal facility are not deformed to the extent that, there is a loss or dispersal of 
contents, there is an increase in the external radiation levels as recorded on the manifest (within 
instrument tolerances), or there is degradation due to chemical, physical or radiological reaction 
which could result in a loss of container integrity. Where the license conditions for the disposal 
site are more restrictive than the provisions of §336.362(b)(1), the license shall govern.   

10.1 All Containerized Class A, Class B and Class C waste placed in the CWF 
Containerized Disposal Unit (CDU) shall be placed in reinforced concrete canisters 
at the point of emplacement – the Licensee’s modular concrete canisters (MCCs).  
Large components or packages that are too large to fit into a MCC will be evaluated 
by the TCEQ on a case-by-case for canister equivalency determination (See section 
10.3 below).  Additionally, components or packages that would fit into a standard 
MCC but placed in a smaller equivalent MCC will be evaluated case-by-case for 
canister equivalency determination by the TCEQ. 

10.2 Modular Concrete Canisters (MCC’s) 

  10.2.1 MCCs are intended to accommodate a variety of standard industry disposal 
packages (55-gallon drum, 85-gallon drum, HIC, B-25 metal box) in certain 
configurations.  Disposal packages must be emplaced in approved MCCs 
approved by TCEQ prior to use. 
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10.3 Large Components 

10.3.1 Large components not placed in MCCs shall meet waste form and stability 
requirements consistent with 30 TAC §336.362(b)(2)(A) and 30 TAC 
§336.730(b) at the time of disposal.  

10.3.2 A 90-day pre-notification plan shall be submitted to the TCEQ for all large 
components and items of MCC non-conformance that require special 
handling or emplacement in order to allow for engineering and ALARA 
reviews. The plan shall include, but not be limited to the following: 

• Waste Profile for each LC or LC project 
• Drawings, photographs, and dimension specifications; 
• Description of voids and how they will be filled; 
• Packaging configuration and how it meets stability requirements; 
• Transportation Plan meeting DSHS and DOT regulations; 
• Lift Plan 
• Disposal Placement Plan 
• Radiological characterization and surveys; and 

• ALARA Plan 

10.4 Waste Package/Container Lifting Devices 

All disposal packages (boxes, liners or HICs) shall have appropriate lifting devices 
to facilitate ease of handling and for ALARA purposes.  All drums with a gross 
weight over 1000 pounds each must be palletized and banded unless alternate 
arrangements are made with the licensee. 

10.5 Contamination Limits for Packages, Vehicles, and Shipping Containers 

Surface contamination of disposal packages shall be reduced to the maximum 
extent practicable. Reasonable means, considering ALARA, shall be used to 
minimize surface contamination on packages and transport vehicles during 
preparation of waste for shipment. Contamination limits for the package, the 
barrier and the vehicle shall comply with 49 CFR §173.428, 49 CFR §173.443(c), 
and 25 TAC §289.257.  

10.6 Void Spaces In Waste Packages 

Void spaces within the waste and between the waste and its package must be 
reduced to the extent practicable in accordance with 30 TAC §336.362(b)(2)(C). 
Void spaces between the modular concrete containers must be reduced to the 
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maximum extent practicable. Voids within the package shall be reduced to 
maximum extent practicable and can have no more than 15% void space or head 
space for disposal in the CWF unless approved prior to shipment.  Exceptions to 
these requirements may be requested and will be evaluated by the licensee and 
TCEQ on a case-by-case basis. 

Resins can only be disposed in HICs, liners, or other approved packages. 

 

11.0 Container Weight 

 
In determining the amount of disposal charges and surcharges, the shipping container weight on 
the manifest will be subtracted from the package weight to obtain the true waste container 
weight. There are potential surcharges for waste containers weighing greater than 10,000 lbs.  
Please check your contract or the current disposal rates to determine the applicable surcharge. 
 
12.0 Transportation 

 

Each shipment of low-level radioactive waste destined for the CWF shall meet all applicable 
regulatory requirements for transportation in DSHS regulations (25 TAC §289.257) U.S. DOT 
regulations (49 CFR Parts 171-180), U.S. NRC regulations, United States Environmental 
Protection Agency (U.S. EPA), and the requirements of this license. All waste shippers and 
transporters wishing to transport low-level radioactive waste to the CWF will be required to 
submit a fee, emergency plans, quality assurance programs for packaging, and proof of financial 
responsibility to DSHS, Radiation Safety Licensing Branch for approval prior to shipment of 
waste. The DSHS has developed guidance in assisting transporters that describes the process for 
submission of documentation as well as fee payment entitled Regulatory Guide 2.19 – Guide for 
Submission of Documents and Fees by Low-Level Radioactive Waste Shippers and 
Transporters (see http://www.dshs.state.tx.us/radiation/regguide.shtm). 

All low-level radioactive waste intended for disposal at the CWF shall be manifested in 
accordance with this WAC and TCEQ requirements, 30 TAC §336.363, 25 TAC §289.257(d)(d), 
10 CFR §61.80, 10 CFR §20.2006, and all applicable U.S. DOT regulations. The manifest should 
reflect information requested on NRC forms 540, 540A, 541, 541A, 542, and 542A. The Licensee 
must maintain all records and shipment manifests pertinent to the transportation, receipt, and 
disposal of low level radioactive waste of each shipment, including waste profiles, waste 
manifests, and any additional waste shipment information, until authorization is given by TCEQ 
for transfer or disposal of such records. In addition to meeting transportation requirements 
under both DSHS regulations and DOT regulations all waste shipments sent to the CWF shall 
meet requirements listed below in Section 12.1 – Section 12.11 of the WAC. Exceptions to the 
following requirements may be requested and will be evaluated by TCEQ on a case-by-case 
basis. 
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12.1 Waste must be shipped in packages or containment structures that will prevent 
releases during transit and minimize impacts from accidents. 

12.2 Waste must be packaged in such a manner that the waste will not be exposed to the 
environment anytime during transit. 

12.3 Waste must be packaged in such a manner as to prevent water, including rain, ice, 
or snow, from contacting the waste during transit. 

12.4 Five (5) days advanced notification is required for every requested waste shipment.  
A waste manifest must be included with advanced notification to WCS and TCEQ. 
Advanced reporting of manifest and related information to TCEQ will be in a 
manner prescribed to facilitate tracking of waste shipments by the State of Texas. 

12.5 Approval for waste shipments, including day and time for scheduled arrival, will be 
provided by the Licensee. Waste shipments should not be put in transit until and 
unless approval has been received and TCEQ has been notified. 

12.6 The Licensee shall notify the shipper/generator, TCEQ, and DSHS when any 
shipment of radioactive waste has not arrived within 24 hours after the scheduled 
delivery time of the waste shipment. 

12.7 The Licensee shall acknowledge receipt of the waste within seven (7) days of its 
acceptance for disposal by returning a signed copy of the shipping manifest to the 
shipper.  Any discrepancies from the shipping manifest will be listed on the 
returned manifest. 

12.8 Once a shipment enters the licensed facility, the waste shipment shall be 
temporarily staged, if applicable and authorized, in a secured area directly under 
the control of the Licensee. 

12.9 Van Shipments  

Shipments arriving at the CWF must be properly blocked, braced, and/or secured.  

12.9.1  Notification must be made to the Licensee for drums exceeding 1,000 
pounds at the time of scheduling. 

 12.10 Flatbed Trailer Shipments 

12.10.1  Shipments arriving at the CWF must be properly blocked, braced, and/or 
secured.  

 12.11 Shielding Cask Shipments 

12.11.1 Cask documents (Certificates of Compliance, handling and 
maintenance procedures, and drawings) shall be made available to 
WCS prior to shipment of the cask to the CWF. 
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12.11.2 All shipments shall strictly comply with the applicable Certificate of 
Compliance and/or the cask handling procedures for the cask in use 
(torque requirements, sealing gaskets, weight restriction, shoring 
requirements, etc.)  

12.11.3 Customers using an U.S. NRC licensed cask not owned by the 
Licensee shall ensure that the Licensee is a “Registered User” of the 
licensed cask prior to shipment to the CWF. This applies to all 
shipments requiring licensed packages. 

12.12   Shipping Container Damage 

12.12.1 If a shipping container is dented, damaged or defective when received, the 
Licensee shall, if necessary, repair or repackage the shipping container and 
shall contact the generator to get direction on required remedial action.  
Rejected shipping containers must comply with U.S. DOT and DSHS 
transportation regulations prior to release from the CWF.  

13.0   TCEQ Resident Inspector 

 
The TCEQ Resident Inspector may inspect every waste shipment and manifest received at the 
CWF for proper classification and characterization prior to waste acceptance. Acceptance occurs 
when all waste acceptance criteria specified in this license have been satisfied as determined by 
the TCEQ. The waste acceptance determination of the TCEQ shall be final. For waste intended 
for disposal at the Compact Waste Disposal Facility, waste acceptance is triggered by the final 
approval of the specific waste shipment by the executive director’s Resident Inspector or other 
qualified TCEQ staff. Texas will take title for all low-level radioactive waste upon final approval 
by TCEQ and acceptance for disposal into the CWF. 
 
The Licensee shall notify the TCEQ within 24 hours of any shipments that do not comply with 
applicable law or this license. As part of the TCEQ inspection process, the TCEQ reserves the 
right to inspect manifests, waste shipments, and conduct visual inspections and external 
exposure rate surveys, as well as any other inspection and analysis deemed necessary by the 
TCEQ. Waste shipment packaging may be inspected for damage or compromised container 
integrity by the TCEQ. The Licensee must notify the generator/shipper and the TCEQ when it 
has been determined that a low-level radioactive waste shipment or part of a shipment cannot be 
accepted for disposal and the shipment has been returned to an authorized facility.  The 
Licensee must notify the waste generator/shipper, TCEQ, and DSHS before the end of the next 
business day if a shipment has failed to arrive at the land disposal facility within the 24-hour 
time frame indicated in the advance notification or manifest. As deemed necessary, the Licensee 
may properly process and package any non-compliant waste shipment for disposal. Waste shall 
not be returned to the generator without prior notification to the generator.   
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14.0 References 

All generators shipping low-level radioactive waste to the CWF shall comply with the following 
applicable documents:  

 14.1 Title 25 Texas Administrative Code, Chapter 289, Radiation Control, 
effective November 1996. 

 14.2 Title 30 Texas Administrative Code, Chapter 336, Radioactive Substance Rules, 
effective September 1998. 

 14.3 Texas Health and Safety Code, Chapter 401, Radioactive Materials and 
Other Sources of Radiation, enacted 1989. 

14.4 U.S. Nuclear Regulatory Commission, Final Branch Technical Position on 
Concentration Averaging and Encapsulation, Revision in Part to Waste 
Classification Technical Position, January 17, 1995. 

14.5 U.S. Nuclear Regulatory Commission, Technical Position Paper on Waste Form, 
1983. 

14.6 Waste Control Specialists LLC, Application for Administrative Amendment to 
Radioactive Material License No. R04100 to Authorize Use of New and Revised 
Procedures, October 2011. 

14.7 Texas Commission on Environmental Quality, Texas Compact Waste Shipment 
Verification Form, March 2011. 

14.8 U.S. Department of Transportation, Title 49 Code of Federal Regulations, 
Transportation, Parts 171-180 

14.9 U.S. Nuclear Regulatory Commission, Title 10 Code of Federal Regulations, Part 
20, Standards for Protection Against Radiation.  

14.10 U.S. Nuclear Regulatory Commission, Title 10 Code of Federal Regulations, Part 
61, Licensing Requirements for Land Disposal of Radioactive Waste. 

14.11 Waste Control Specialists LLC, Application for License to Authorize Near-Surface 
Land Disposal of Low-Level Radioactive Waste, August 2004.   

14.12 Radioactive Material License No. R04100, issued September 2009, and 
subsequent amendments. 

14.13 Additional Security Measures (ASM) on the Transportation of Radioactive 
Material Quantities of Concern issued by the U.S. Nuclear Regulatory Commission 
(EA-05-007), July 2005 and associated updates. 
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14.14 Texas Department of State Health Services, Regulatory Guide 2.19 – Guide for 
Submission of Documents and Fees by Low-Level Radioactive Waste Shippers 
and Transporters. 

15.0 Site Contact Information 

 Address: Waste Control Specialists LLC 

   9998 W. State Hwy 176 

   Andrews, TX 79714 

 Phone Numbers:  

   Customer Service:    (432)-525-8500 

   Toll Free:           (888)-789-2783 

 

16.0 TCEQ Contact Information 

 Address: 12015 Park 35 Circle 

   Austin, TX 78753 

   MC-233  

 

 Phone Number:    

   Radioactive Materials Division:  (512)-239-6466 

 

 Electronic Mail: RADMAT@tceq.texas.gov 
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Attachment D 
Requirements Pertain to the Pavement Design 

 

1. The calculation of the equivalent 18,000 pound (18-kip) single axle load is incorrect in the 
design.  For example, the design calculation for the access road at the entrance shows that 
each application of a HS 20-44 vehicle would result in an 18-kip equivalency factor of 
0.61.  This is inconsistent with common engineering practice.  A HS 20-44 design vehicle 
has 1 single axle of 8-kip and 2 tandem axles of 32-kip each.  Furthermore, the 18-kip 
traffic equivalency factors for the aforementioned single and tandem axles are 0.036 and 
0.843, individually using 1993 AASHTO guide.  As a result, the 18-kip equivalency factor 
of one (1) application of a HS 20-44 truck is equal to 1.72 (= 1 x 0.036 + 2 x 0.843).  The 
existing thickness design underestimates damages caused by HS 20-44 trucks.  
Therefore, the Licensee shall verify the design thickness and re-design if necessary. 

2. The Licensee shall verify that the design is appropriate for the daily traffic (i.e. the 
anticipated daily applications of HS 20-44 trucks). 

3. The Licensee shall verify the design section of asphalt concrete pavement (i.e., four (4) 
inches asphalt concrete plus 12 inches crushed stone base course) using the 1993 
AASHTO guide for design of pavement structures.  The submitted calculations show that 
an older AASHTO Interim Guide (1972) was used in the design. 

4. The Licensee shall provide calculations for the thickness design of gravel roads.  The 
design thickness is based on an assumed design input (i.e., a structure number).  The 
design procedures of aggregated-surfaced roads are covered in the 1993 AASHTO guide.  
It is recommended to use the section of low-volume road design to confirm that the 
proposed thickness (i.e., 12 inches crushed stone) of gravel road is properly designed. 

5. Regarding specification 31 80 00 (page 4), no requirements of sodium sulfate soundness 
loss, flat and elongated particles, and Los Angeles abrasion etc. are specified.  Aggregates 
of suitable angularities and durability must be used in the base course.  The Licensee shall 
provide these requirements in the specification. 

6. Regarding specification 32 12 00 (page 2), the Licensee shall take a minimum of three (3) 
samples for acceptance tests of density and thickness. 

7. Regarding specification 32 12 00 (page 6), it is unclear to state that “don’t overheat the 
material or cause thermal damage.”  The Licensee shall specify the temperature limits of 
hot asphalt mix (HMA) directly in the specification. 

8. Regarding specification 32 12 00 (page 8), the maximum lift thickness of HMA for 
compaction is not specified.  The Licensee shall provide a maximum of four (4) inch lift 
thickness in the specification, if the revised design thickness of asphalt concrete is over 
four (4) inches. 

9. For the common site layout (drawing #C0.01), the roadway width shown is inconsistent 
with the width indicated on the typical section (drawing #C0.06).  The Licensee shall 
revise the typical section. 

10. For the Compact Waste Disposal Facility site layout (drawing #C1.01), the roadway width 
shown is inconsistent with the width indicated on the typical section (drawing 
#C1.02).The Licensee shall revise the typical section. 
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APPENDIX 5.2E 

Waste Control Specialists, LLC 

SNM Exemption Procedure 

(http://www.wcstexas.com/pdfs/forms-and-docs/snm_exemption.pdf) 

(Accessed 9/8/2014) 
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Operations 

Effective Date 
 

OP-1.2.22 

Revision 11 Page 1 of 12 

SNM EXEMPTION 

 

1.0 PURPOSE AND SCOPE 

1.1 This procedure describes the waste acceptance requirements for the processing and storage facility 
for Special Nuclear Material (SNM), including sampling and documentation requirements for the waste 
generator and for Waste Control Specialists LLC (WCS).  

1.2 The procedure lists concentration limits for various elements associated with waste containing SNM. 

1.3 This procedure implements license conditions in the WCS Radioactive Materials License (RML) No. 
R04971 issued by the Texas Commission on Environmental Quality (TCEQ). 

1.4 This procedure does not apply to SNM received prior to the effective date of Department of State 
Health Services (DSHS) License Amendment 17 of January 10, 2002. SNM received on or after 
January 10, 2002 may be stored separately from SNM received prior to January 10, 2002. 

2.0 DEFINITIONS 

2.1 Special Nuclear Material (SNM): Defined by Title I of the Atomic Energy Act of 1954 as plutonium, 
uranium-233, or uranium enriched in the isotopes uranium-233 or uranium-235. For this procedure and 
based upon license R04971 requirements, the only plutonium defined as SNM will be plutonium-239 
and -241. The definition includes any other material that the Nuclear Regulatory Commission (NRC) 
determines to be special nuclear material, but does not include source material. 

PROCEDURE APPROVALS:  

Tom Hannah Signature on File  

WASTE ACCEPTANCE MANAGER  WASTE ACCEPTANCE MANAGER (signature) DATE 

Doug Frenette Signature on File  

DIRECTOR OF OPERATIONS  DIRECTOR OF OPERATIONS (signature) DATE 

Sheila Parker Signature on File  

DIRECTOR OF ENVIRONMENTAL  DIRECTOR OF ENVIRONMENTAL (signature) DATE 

Jay Cartwright Signature on File  

RADIATION SAFETY OFFICER RADIATION SAFETY OFFICER (signature) DATE 

* INDICATES RSO HAS DETERMINED THAT ANY MODIFICATIONS RESULTING FROM USE OF THIS SOP WILL PROVIDE LEVELS OF RADIATION SAFETY AND ADMINISTRATIVE CONTROLS THAT ARE AT 

LEAST EQUIVALENT TO THOSE APPROVED BY THE RESPECTIVE REGULATORY AUTHORITIES. 

Jeff Shouse Signature on File  

DIRECTOR OF QUALITY ASSURANCE  DIRECTOR OF QUALITY ASSURANCE (signature) DATE 

Jay Britten Signature on File  

VP OF OPERATIONS  VP OF OPERATIONS (signature) DATE 
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Operations 
Effective Date 

 
OP-1.2.22 

SNM Exemption Revision 11 Page 2 of 12 

 

2.2 Special nuclear material of low strategic significance: 

2.2.1 Less than 1000 grams of uranium-235 (contained in uranium enriched to 20 percent or more) 
in the U-235 isotope or less than 500 grams of uranium-233 or plutonium, or in a combined 
quantity of less than 1000 grams when computed by the equation grams = (grams contained 
U-235) + 2 (grams U-233 + grams plutonium), but more than 15 grams of uranium-235 
(contained in uranium enriched to 20 percent or more in U- 235 isotope) or 15 grams of 
uranium-233 or 15 grams of plutonium or the combination of 15 grams when computed by the 
equation, grams = (grams contained U-235) + (grams plutonium) + (grams U-233); or  

2.2.2 Less than 10,000 grams but more than 1,000 grams of uranium-235 (contained in uranium 
enriched to 10 percent or more but less than 20 percent in the U-235 isotope); or  

2.2.3 10,000 grams or more of uranium-235 (contained in uranium enriched above natural but less 
than 10 percent in the U-235 isotope).  

2.3 Homogeneity: A waste stream where the average specific activity is within a factor of 5 of the minimum 
and maximum specific activities for each SNM radionuclide present. 

3.0 RESPONSIBILITIES 

3.1 The Waste Generator is responsible for: 

3.1.1 Determining the presence and concentration of SNM in the waste stream 

3.1.2 Determining and documenting the presence of carbon (C), fluorine (F), and bismuth (Bi) based 
on process knowledge or testing  

3.1.3 Determining and documenting the presence of beryllium (Be), hydrogenous material enriched 
in deuterium, or graphite based on process knowledge or testing  

3.1.4 Determining and documenting the presence of highly water soluble forms of SNM based on 
process knowledge or testing 

3.1.5 Submitting a sampling plan for any sample data that was used for characterizing the SNM 
waste 

3.1.6 Ensuring that the sampling data and any other documentation provide a complete and 
accurate characterization of the SNM 

3.1.7 Completing OP-1.2.22 Attachment 1, Special Nuclear Material Exemption Certification 
Attachment, Special Nuclear Material Waste Acceptance Criteria 

3.1.8 Completing an OP-1.2.22 Attachment 4, Certification of SNM Manifest Information for each 
manifest that lists packages that contain special nuclear material 

3.2 The Waste Acceptance Specialist (WAS) is responsible for: 

3.2.1 Reviewing and completing OP-1.2.22 Attachment 2, Guidelines for Pre-acceptance Review of 
Shipments Containing Special Nuclear Material for the Purpose of Meeting the Exemption 
Under 10 CFR 70  

3.2.2 Ensuring that all the requirements for receipt, sampling, and verification analysis are satisfied 
prior to processing SNM 

3.2.3 Ensuring that a copy of the OP-1.2.22 Attachment 4, Certification of SNM Manifest Information 
arrives with the shipment for each manifest that lists packages that contain SNM

6/20/2013
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Operations 
Effective Date 

 
OP-1.2.22 

SNM Exemption Revision 11 Page 3 of 12 

 

 Meets license requirements † 

3.2.4 Reviewing and completing OP-1.2.22 Attachment 3, Guidelines for Final Acceptance Review of 
Shipments Containing Special Nuclear Material for the Purpose of Meeting the Exemption 
Under 10 CFR 70  

3.3 The Health Physicist (HP) is responsible for reviewing and completing: 

3.3.1 OP-1.2.22 Attachment 2, Guidelines for Pre-acceptance Review of Shipments Containing 
Special Nuclear Material for the Purpose of Meeting the Exemption Under 10 CFR 70  

3.3.2 OP-1.2.22 Attachment 3, Guidelines for Final Acceptance Review of Shipments Containing 
Special Nuclear Material for the Purpose of Meeting the Exemption Under 10 CFR 70  

3.4 The Radiation Safety Officer (RSO) or designee is responsible for reviewing and approving: 

3.4.1 OP-1.2.22 Attachment 2, Guidelines for Pre-acceptance Review of Shipments Containing 
Special Nuclear Material for the Purpose of Meeting the Exemption Under 10 CFR 70  

3.4.2 OP-1.2.22 Attachment 3, Guidelines for Final Acceptance Review of Shipments Containing 
Special Nuclear Material for the Purpose of Meeting the Exemption Under 10 CFR 70  

3.5 The Operations Department is responsible for performing verification sampling activities as required 
by this procedure.  

4.0 PREREQUISITES, PRECAUTIONS AND LIMITATIONS  

4.1 The requirements of this procedure must be satisfied for all SNM received and processed at WCS 
under RML R04971.  

4.2 The requirements of this procedure are in addition to the requirements of other WCS procedures for 
accepting waste.  

4.3 WCS shall obtain NRC approval prior to changing any activities associated with this procedure.  

4.4 In accordance with the License R04971, Condition 17.C, prior to receipt of transuranics with 
concentrations exceeding 100 nanocuries per gram, WCS will obtain an executed, written agreement 
from an authorized federal agency. The agreement shall meet the terms of the agreement specified in 
License R04971, Condition 15.B. 

4.5 Special Nuclear Material concentration limits specified in this procedure shall not be exceeded. 

4.6 If more than one SNM radionuclide is present in the mixture, then the sum of the ratios of each 
radionuclide to its limit shall not exceed 1. 

4.7 Isotopes of uranium and isotopes of plutonium that are not listed in this procedure can be received in 
any concentration. There is no limiting concentration for the isotopes that are not listed (with regards to 
SNM exemption).  

4.8 If any of the conditions of this procedure are violated, then WCS shall notify the NRC, Region IV office 
and the inspector for the Texas Commission on Environmental Quality (TCEQ), Radioactive Materials 
Division within 24 hours. A written notification of the event must be provided within 7 days to both 
agencies.

† 

† 

6/20/2013


Appendix 5.2, Page 5.2-183



 

Operations 
Effective Date 

 
OP-1.2.22 

SNM Exemption Revision 11 Page 4 of 12 

 

 Meets license requirements † 

4.9 The License Condition 17.A (1) limits for SNM are shown in Table 1 below. The license limits are in 
units of gram of SNM per gram of waste and are converted to activity concentration limit in (pCi/g). 

NOTE 

Maximum concentration (pCi/g) = Operational limit multiplied by the isotopic specific activity. 

Table 1 

Maximum Allowable Concentrations of SNM in Individual Waste Containers 

SNM Isotope1 

Operational 
Limit 

(g SNM/g 
waste) 

Maximum 
Concentration 

(pCi/g) 

Maximum Measurement 
Uncertainty 

(g SNM/g waste) 

U-233 4.7E-04 4.5E+06 7.1E-05 

U-235 (10%enriched)2 9.9E-04 2.1E+03 1.5E-04 

U-235 (100%enriched)3 6.2E-04 1.3E+03 9.3E-05 

Pu-239 2.8E-04 1.7E+07 4.2E-05 

Pu-241 2.2E-04 2.3E+10 3.2E-05 
1
For a mixture of SNM isotopes listed in this table, the sum-of-the-fractions rule applies. 

210 percent enrichment (U-235 mass enrichment, less than 10% enriched) 
3100 percent enrichment (U-235 mass enrichment, more than 10% enriched) 

 

4.10 The mass concentration of carbon (C), fluorine (F), and bismuth (Bi) in the waste must be limited as 
follows: 

Table 2 

Maximum Allowable Mass Concentration of Carbon, Fluorine, and Bismuth 

SNM Isotope Carbon (C) Fluorine (F) Bismuth (Bi) 

U-233 28 wt% 34 wt% 34 wt% 

U-235 (10% enriched)1 25 wt% 35 wt% 31 wt% 

U-235 (100% enriched)2 41 wt% 42 wt% 33 wt% 

Pu-239 43 wt% 43 wt% 34 wt% 

Pu-241 37 wt% 39 wt% 32 wt% 

110 percent enrichment (U-235 mass enrichment, less than 10% enriched) 
2
100 percent enrichment (U-235 mass enrichment, more than 10% enriched) 

† 

† 

† 
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4.11 The analysis method used to analyze the SNM shall be an industry accepted method, and analysis 
shall only be performed by a Texas NELAP certified lab. 

4.11.1 Generally accepted methods of analysis include: 

 Gamma Spectroscopy  
 Isotopic Uranium (alpha spectroscopy)  
 Isotopic Plutonium (alpha spectroscopy)  
 Liquid Scintillation Counting (LSC) by plutonium separation/alpha spectroscopy to 

determine separation yield/ gas proportional counting.  
 Inductively Coupled Plasma (ICP) mass spectroscopy  

4.12 Some direct measurement techniques, such as Non-Destructive Assay (NDA) may also be accepted. 
The measurement detection levels and uncertainties will need to meet the same criteria as that of 
direct sampling. 

4.13 Processing of mixed waste containing SNM will be limited to chemical stabilization (i.e., mixing waste 
with reagents). For batches with more than 600 kilograms of waste, the total mass of SNM shall not 
exceed the concentration limits in RML R04971 License Condition 17.A.1, multiplied by 600 kilograms 
of waste.  

5.0 INSTRUCTIONS 

5.1 Attachment 1 and Supporting Documentation 

5.1.1 The generator shall complete Attachment 1 at the time of profiling by determining the presence 
of the following items in the waste stream based on process knowledge or analytical testing 
(Conditions 1 & 2): 

5.1.1.1 SNM isotopes 

5.1.1.2 Concentration of SNM 

5.1.1.3 Distribution of SNM  

5.1.1.4 Mass concentration of C, F, and Bi  

5.1.1.5 Quantity of beryllium, hydrogenous material enriched in deuterium, or graphite  

NOTE 

Highly soluble forms of SNM include, but are not limited to: uranium sulfate, uranyl acetate, 
uranyl chloride, uranyl formate, uranyl fluoride, uranyl nitrate, uranyl potassium carbonate, 
uranyl sulfate, plutonium chloride, plutonium fluoride, and plutonium nitrate. 

5.1.1.6 Highly water soluble forms of SNM based on process knowledge or testing.  

5.1.2 If the SNM concentrations are above one tenth the SNM limits of Table 1 on Attachment 1, 
then the generator is required to sample and determine the SNM concentration for each waste 
stream, not to include sealed sources, at a frequency of once per 600 kg. Refer to Section 5.5. 

5.1.3 The generator is required to provide a sampling plan for any analytical results provided as 
supporting documentation for Appendix 1. Refer to Section 5.5.

† 
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5.1.4 The generator is required to provide a document as an attachment to the completed 
Attachment 1, that contains the following information for the waste stream (Condition 3):  

5.1.4.1 Waste Description- The description must detail how the waste was generated, list 
the physical forms in the waste, and identify each uranium chemical composition.  

5.1.4.2 Waste Characterization Summary- The data must include a general description of 
how the waste was characterized (including the volumetric extent of the waste, and 
the number, location, type, and results of any analytical testing), the range of SNM 
concentrations, and the analytical results with error values used to develop the 
concentration ranges.  

5.1.4.3 Uniformity Description- A description of the process by which the waste was 
generated showing that the spatial distribution of SNM is homogeneous or other 
information supporting spatial homogeneity.  

5.1.4.4 Manifest Concentration- The generator must describe the methods to be used to 
determine the concentrations on the manifests. These methods could include direct 
measurement and the use of scaling factors. The generator must describe the 
uncertainty associated with sampling and testing used to obtain the manifest 
concentrations.  

5.1.5 The generator shall complete the Attachment 1 by reading the certification in Condition 4, 
printing their name, signing and dating at the bottom of the form. 

5.1.6 The generator is required to submit a completed Attachment 1 and any supporting 
documentation including sample analysis, sampling plans, and process knowledge 
documentation. 

5.2 Attachment 2 

NOTE 

These steps will be performed by WCS personnel reviewing the Attachment 1. These reviewers 
include Waste Acceptance Specialist, Health Physicist, and RSO or designee. 

NOTE 

Pre-acceptance review of the waste profile information shall be performed in accordance with 
OP-1.1.1 and supplemented by this procedure when SNM is present in the waste.    

5.2.1 Ensure the Attachment 1 form provided by the generator is complete. 

5.2.2 The Attachment 1 shall be reviewed and verified as follows: 

5.2.2.1 Condition 1- Verify that at least one box has been initialed in Condition 1 and this 
matches the information on the waste profile. 

5.2.2.2 Condition 2- Verify that all boxes in Condition 2 have been initialed. 

5.2.2.3 Condition 2a- Verify the value for the checked radionuclide is less than the maximum 
indicated limit in Condition 1 and that no other radionuclides listed in Condition 1 
appear on the waste profile. If other radionuclides are checked insure that the sum-
of-the-fractions is less than one. 

5.2.2.4 Condition 2b-Verify by review of the waste profile that the SNM is uniformly 
distributed. 
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5.2.2.5 Condition 2c-Verify by review of the waste profile that the specified mass 
concentration limits have been met. For waste containing mixtures of C, F, and Bi, 
compare the sum of the weight fractions of C, F, and Bi to the most restrictive 
maximum allowable weight fractions for any one of those elements. Similarly, where 
mixtures of radionuclides are present in the waste, the limiting maximum allowable 
weight fraction of C, F, and Bi shall be applied.  

5.2.2.6 Condition 2d-Verify by review of the waste profile that all weight fraction limitations 
have been applied.  

5.2.2.7 Condition 2e-Verify by review of the waste profile that the total quantities of 
beryllium, hydrogenous material enriched in deuterium, or graphite are less than 
one-tenth the total weight of the waste.. 

5.2.2.8 Condition 2f-Verify by review of the waste profile that the waste does not contain 
soluble forms of plutonium and uranium greater than the amounts of SNM of low 
strategic significance as defined in 10 CFR 73.2. 

5.2.2.9 Condition 3-Verify that all boxes in Condition 3 have been checked and the required 
additional information is attached. 

5.2.2.10 Condition 3a-Review the information to verify that it supports the certifications 
provided. 

5.2.2.11 Condition 3b-Verify that the Waste Generator’s waste sampling and characterization 
methodology meets the following guidelines. 

5.2.2.12 Condition 3b.1-If the average concentration of the SNM radionuclide with the highest 
concentration is between the limit in Condition 1 and one-tenth of the limit: At least 
four uniformly distributed aliquots per composite sample for every 600 kg (1300 lbs) 
of waste is required.  

5.2.2.13 Condition 3b.2-Direct sampling is the preferred method of waste characterization. 
Scaling factors and/or process knowledge may be used as an alternative or 
supportive method of characterization, however the information provided in 3.d. must 
be of sufficient detail and quality to justify its use.  

5.2.2.14 Condition 3b.3-If direct sampling is performed and the sample frequency is not 
otherwise limited by the above weights, the following is the minimum sampling 
frequency for acceptance at WCS. However, process knowledge can also be used 
in conjunction with direct sampling or direct measurement techniques as an 
equivalent way of satisfying the minimum sampling requirements. 

 20-yd3 Rolloffs: A composite sample consisting of at least four uniformly 
distributed aliquots per composite sample from the box. 

 Boxes, Drums, and Smaller Containers: A composite sample consisting of one 
aliquot from each container to achieve the above total weight per sample.  

 Debris. Sampling should be performed by taking representative cuttings, borings, 
or small pieces. If this is not possible, the concentration may be determined by 
performing surface surveys and converting the survey data to total mass of each 
SNM radionuclide, and then dividing by the mass of the material. 

5.2.2.15 Condition 3c-Verify that the information submitted is supported by measurements 
and/or other data that provides reasonable assurance that the conclusion of uniform 
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distribution is valid. Additional documentation and sampling may be required if this 
condition cannot be verified by process knowledge and/or initial sampling. 

5.2.2.16 Condition 3d-Verify that the uncertainty in the methods used to obtain the SNM 
concentrations on the waste profile is within the limits of Attachment 1, Table 1. If 
other than direct measurements are used, additional statistical or other data should 
be provided to show that these correlations meet the uncertainty requirements under 
Attachment 1, Table 1. 

5.2.2.17 Condition 4-Verify that the SNM Exemption Certification is appropriately dated and 
signed. 

5.2.3 If generator process knowledge is used to demonstrate compliance with Attachment 1, 
Conditions 1, 2, 3, or 4, then review this information and determine if additional testing is 
required to provide sufficient information in assuring compliance with the conditions of 
Attachment 1. Retain this information as required by the State of Texas to allow for an 
independent review.  

5.2.4 Review the certification listed in the previous step and, if adequate, print, sign, and date at the 
bottom of Attachment 2. 

5.2.5 Once all signature blocks are signed and approved, then the WAS or designee shall approve 
in writing the pre-shipment waste characterization and assurance plan before permitting the 
shipment of a waste stream. The written approval should include the following statements: 

5.2.5.1 WCS has a written copy of all the information required above 

5.2.5.2 The characterization information is adequate and consistent with the waste 
description 

5.2.5.3 The information is sufficient to demonstrate compliance with Attachment 1, 
Conditions 1 through 4.  

5.3 Shipment of Waste Containing SNM 

5.3.1 For each manifest that lists packages containing SNM, the generator of SNM waste shall 
provide a copy of Attachment 4 with the shipping documentation.  

5.3.2 At the time waste is received, the WAS shall verify a copy of Attachment 4 is present for each 
manifest that lists packages containing SNM. This serves as a written certification that the 
SNM concentrations reported on the manifest do not exceed the limits in Attachment 1, 
Condition 1, that the measurement uncertainty does not exceed the uncertainty value in 
Attachment 1, Condition 1, and that the waste meets Conditions 2 through 4.  

5.4 WCS Verification Sampling 

5.4.1 If the SNM concentrations in the waste are above one tenth the SNM limits of Table 1, then the 
following steps shall be performed: 

5.4.1.1  WAS shall ensure the waste is sampled at a frequency of once per 600 kg.  

NOTE 

This confirmatory testing is not required for waste to be disposed of at DOE'S WlPP 
facility.  
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5.4.1.2 If WCS performs sampling on the waste, then the results shall be sent to the RSO or 
designee by overnight mail. 

5.4.1.3 WCS personnel shall mark the time and date of receipt of the report at WCS on the 
report.  

5.4.1.4 WCS personnel shall transmit all SNM analytical reports immediately upon receipt at 
WCS to the RSO or designee for review. 

5.4.2 Attachment 3 

NOTE 

These steps will be performed by WCS personnel reviewing the WCS verification 
sampling results. These reviewers include Waste Acceptance Specialist, Health 
Physicist, and RSO or designee. 

5.4.2.1 Review the results of the verification sampling. 

5.4.2.2 Review the conditions in Attachment 3 and verify all the conditions are met.  

5.4.2.3 If the waste is compliant with the conditions in Attachment 3, then print, sign, and 
date at the bottom of Attachment 3. 

5.4.2.4 If the RSO or designee determines that notification in 5.4.3 is required, WCS will 
perform an investigation of the event concurrently with the notifications. 

5.4.3 If waste is received that violates any of the Conditions in Attachments 1 & 2, the RSO or 
designee shall notify the NRC, Region IV office and the Texas Commission on Environmental 
Quality (TCEQ) within 24 hours; and then provide a written notification within seven days. 

5.4.4 The RSO or designee shall obtain TCEQ and/or NRC approval, as required, prior to changing 
any activities associated with the Conditions delineated in this procedure. 

5.4.5 To perform SNM Verification Sampling or Characterization on incoming SNM wastes that 
consist of primarily surface contaminated objects and are not amenable to conventional 
sampling methods, WCS may perform the following alternative method.  

 Collect several smears from representative objects within the package. These smears 
may be combined to form a composite sample, or may be considered as separate 
samples. Analyze these smears for the SNM nuclides referenced in this procedure. 

 Estimate the average surface area for each area that has a specific sample (single 
smear or group of smears). Also, estimate the total surface area of all the objects in 
the package.  

 After receiving the results for the smears extrapolate the activity to the areas 
represented by the sample(s), and then further extrapolate it to the total area of the 
objects in the package.  

 Total the activity for each SNM nuclide, divide it by the total net waste weight in the 
package.
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 Compare it to the SNM limits in this procedure. 

NOTE 
Other alternate methods may also be used if approved by the RSO or designee. 

5.5 Generator Sampling of Waste Containing SNM 

5.5.1 The Waste Generator shall submit a sampling plan when analysis is used for characterizing 
the SNM waste. The plan shall include: 

 Sampling methods, alternative methods available 
 Sampling points 
 Number of samples 
 Analysis methods 
 Detection levels 
 Data reduction and analysis 
 Review of the data 

 

5.5.2 The generator’s samples/waste shall not exceed the RML R04971 limits listed in columns 2-3 
in Table 3. These are the same limits that are listed in Table 1. 

5.5.3 If the SNM concentrations are above one tenth the SNM limits listed in column 2, Table 3, then 
the generator shall sample at a minimum sampling frequency of one sample for every 600 kgs 
(1300 lbs) of waste. (This limit value is represented in column 4, Table 3, 0.1 Limit) 

NOTE 

Minimum Detectable Activity (MDA) represents a 95% confidence level. When the sample 
contains measurable activity, achieving the MDA is not required. Samples should be counted 
long enough to achieve 15% relative error. Measurement uncertainty applies when there is 
activity at least 5 times the detection level. The uncertainty for measurements near the 
detection level will be greater and likely will not be within 15% relative error. 

5.5.4  If the samples are low in activity (at or below one-hundredth of the WCS limit), then the MDA 
limits in Table 3, column 5 apply and the generator’s samples MDA shall not exceed the listed 
limits.  

NOTE 

If the measured concentration, plus the error band, is less than one-hundredth of the limit, then 
a larger error band may be acceptable.  

† 
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Table 3 

Activity Concentration Action Levels 

SNM Isotope Operational 
Limit 

Maximum 
Concentration 0.1 Limit1 MDA 

 (g SNM/g 
waste) (pCi/g) (pCi/g) (pCi/g) 

U-233 4.7E-04 4.5E+06 4.5E+05 1.0E+02 

U-235 (10% enriched)2 9.9E-04 2.1E+03 2.1E+02 4.0E+00 

U-235 (100%enriched)3 6.2E-04 1.3E+03 1.3E+02 2.5E+00 

Pu-239 2.8E-04 1.7E+07 1.7E+06 1.0E+02 

Pu-241 2.2E-04 2.3E+10 2.3E+09 4.0E+02 
1WCS is exempt from confirmatory sampling requirements when the values reported  
by waste generator are at or below this limit. 
210 percent enrichment (U-235 mass enrichment, less than 10% enriched) 

3100 percent enrichment (U-235 mass enrichment, more than 10% enriched) 

6.0 RECORDS 

6.1 Records demonstrating performance of this procedure shall be created and retained in accordance 
with all: 

6.1.1 Applicable statutory and regulatory requirements; 

6.1.2 Supplemental WCS records management policies and procedures. 

6.1.3 WCS procedure QA-17.1, Quality Assurance Records; and 

6.2 The following completed and authenticated documents are official WCS records: 

6.2.1 Attachment 1, Special Nuclear Material Exemption Certification Special Nuclear Material 
Waste Acceptance Criteria (to be completed by the Waste Generator) Records will be retained 
for the life of the plant. 

6.2.2 Attachment 2, Guidelines for Pre-acceptance Review of Shipments Containing Special Nuclear 
Material for the Purpose of Meeting the Exemption under 10 CFR 70 (to be completed by 
WCS). Records will be retained for the life of the plant. 

6.2.3 Attachment 3, Guidelines for Final Acceptance Review of Shipments Containing Special 
Nuclear Material for the Purpose of Meeting the Exemption under 10 CFR 70 (to be completed 
by WCS). Records will be retained for the life of the plant. 

6.2.4 Attachment 4, Certification of SNM Manifest Information (to be completed by the generator). 
Records will be maintained for the life of the plant. 

7.0 REFERENCES 

7.1 Code of Federal Regulations, 10 CFR 70 “Domestic Licensing of Special Nuclear Material” 
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7.2 Code of Federal Regulations, 10 CFR 73.2, “Physical Protection of Plants and Materials” 

7.3 WCS procedure QA-17.1, Quality Assurance Records 

7.4 WCS Radioactive Materials License No. R04971 

7.5 Atomic Energy Act of 1954 

7.6 NUCLEAR REGULATORY COMMISSION [Docket No. 70-7005; NRC-2009-0283] lssuance of 
Environmental Assessment and Final Finding of No Significant Impact for Modification of Exemption 
From Certain NRC Licensing Requirements for Special Nuclear Material for Waste Control Specialists 
LLC, Andrews County, TX  
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Jl,., 
REGEIVED 
REGION 1 

March 18,2011 

2011 MAR 2 I AM IQ: q 3 
License No. 06-00217-06 
Docket No. 030-03754 

L-7Licensing Assistance Team 
Division of Nuclear Materials Safety 
U.S. Nuclear Regulatory Commission, Region I 
475 Allendale Road 
King of Prussia, P A 19406-1415 

Ox')'1<; If 
Subject: Application for Renewal of NRC License 06-00217-06 

Ladies and Gentlemen: 

ABB Inc. (ABB) requests the approval ofthe enclosed application for renewal ofNRC License 
No. 06-00217-06. By this submittal, ABB understands that it has met requirements for timely 
submittal, and that the current License No. 06-00217-06 remains in full effect until final action is 
taken on this application. This application reflects the current conditions and ABB's mission for the 
Combustion Engineering (CE) Site. 

Please find the completed NRC Form 313, "Application for Materials License", dated March 18,2011. 
The information for Items 5-11 has been included on separate paper with this submittal. Several license 
application revisions, necessary for current conditions, are described in Enclosure I of this submittal. 
Enclosure II includes the existing complete License Renewal Application for 06-00217-06, including 
several revision pages needed for renewal. 

There is an existing license amendment to support ABB's CE Windsor site decommissioning effort 
that is currently under review by the NRC and notice has been published in the Federal Register on 
February 15,2011. Changes proposed under this license amendment request are also identified in 
this renewal application for clarity. If there are any comments or questions concerning the enclosed 
documents, please do not hesitate to contact the Radiation Safety Officer, Heath Downey, at 
(207) 939-5560, or me at (860) 418-0370, or by E-mail atjohn.conant@us.abb.com. 

Sincerely, 

ABBINC. 

Director, Nuclear Engineering and Compliance 

JFC/et 

FULL COST RECOVERY ACTION
Enclosures 

TACNO. Utj/5>zxc: John Nicholson (NRC Region I) 
Charles Petrillo (Town of Windsor) 

Edward Wilds (CTDEP) 
 S--7tr7o<b 

ABB Inc. ~GN1 MATERIAL&OOI 

5 Waterside CrOSSing Phone: 860,687A900 www.abb.us ' 
Windsor, CT 06095 Fax: 860·285·0228 
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NRC FORM 313 U.S. NUCLEAR REGULATORY COMMISSION 
(3-2009) 

10 CFR 30, 32, 33, 

34, 35, 36, 39, and 40 


APPLICArlON FOR MArERIALS LICENSE 

APPROVED BY OMB: NO. 3160.0120 	 EXPIRES: 313112012 

Estimated burden per response to comply with this mandatory collection request: 4.3 
hours. Submittal of the application is necessary to determine that the applicant is 
qualified and that adequate procedures exist to protect the public health and safety. 
Send comments regarding burden estimate to the Records and FOIAIPrivac Services 
Branch (T-5 F53), U.S. Nuclear Regulatory Commission, Washln 
or by intemet e-mail to infocollects.resource@nrc.gov, and to the 
Information and Regulatory Affairs, NEOB-f0202, (3150-0120), Office of Management 
and Budget, Washington, DC 20503. If a means used to impose an information 
collection does not display a currently valid OMS control number, the NRC may not 
conduct or sponsor, and Ii person is not required to respond to, the information 
collection. 

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRlCTIONS FOR COMPLETING APPLICATION. 

SEND TWO COPIES OF THE ENTIRE COMPLETED APPUCATlON TO THE NRC OFFICE SPECIFIEI: BELOW. 


APPUCA110N FOR OISTRlBU110N OF EXEMPT PRODUCTS FILE APPLlCA110NS WITH: 

OFFICE OF FEDERAL & STATE MATERIALS AND 
EN~RONMENTALMANAGEMENTPROGRAMS 
DIVISION OF MATERIALS SAFETY AND STATE AGREEMENTS 
U.S. NUCLEAR REGULATORY COMMISSION 

WASHINGTON, DC 20555-0001 


ALL OTHER PERSONS ALE APPUCA110NS AS FOLLOWS: 

IF YOU ARE LOCATED IN: 

ALABAMA. CONNECl1CUT, DELAWARE, DISTRICT OF COLUMBIA, FLORIDA, GEORGIA, 
KENTUCKY, MAINE, MARYLAND, MASSACHUSETTS, NEW HAMPSHIRE, NEW JERSEY, 
NEW YORK, NORTH CAROUNA, PENNSYLVANIA, PUERTO RICO. RHODE ISLAND, SOUTH 
CAROUNA, TENNESSEE, VERMONT, VIRGINIA, VIRGIN ISLANDS, OR WEST VIRGINIA, 
SEND APPUCA110NS TO: 

LICENSING ASSISTANCE TEAM 
DIVISION OF NUCLEAR MATERIALS SAFETY 
U.S. NUCLEAR REGULATORY COMMISSION, REGION I 
475 ALLENDALE ROAD 

KING OF PRUSSIA, PA 19406-1415 


IF YOU ARE LOCATED IN: 

ILLlNOI8,INDIANA, IOWA, MICHIGAN, MINNESOTA, MISSOURI, OHIO, OR WISCONSIN, SEI() 
APPLICATIONS TO: 

MATERIALS LICENSING BRANCH 
U.S. NUCLEAR REGULATORY COMMISSION, REGION III 

2443 WARREN~LE ROAD, SUITE 210 

LISLE, IL 60532-4352 


ALASKA, ARIZONA, ARKANSAS, CAUFORMA. COLORADO, HAWAII, IDAHO, KANSAS, 
LOUISIANA. MISSISSIPPI. MONTANA. NEBRASKA, NEVADA. NEW MEXICO. NORTH 
DAKOTA, OKLAHOMA, OREGON, PACIFIC TRUST TERRITORIES. SOUTH DAKOTA, TEXAS, 
UTAH, WASHINGTON, OR WYOMING, SEND APPUCA110NS TO: 

NUCLEAR MATERIALS LICENSING BRANCH 1. 1 t]'f" 
U.S. NUCLEAR REGULATORY COMMISSION, REGION IV 4 0 / 

612 E. LAMAR BOULEVARD, SUITE 400 t) f,P 

ARLINGTON, TX 760114125 ~ 


PERSONS LOCATED IN AGREEMENT STATES SEND APPLICA110NS TO THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS AND CENSED 
MATERIAL IN STATES SUBJECT TO U.S.NUCLEAR REGULATORY COMMISSION JURISDIC110NS. 

1. THIS IS AN APPLICATION FOR (Checkapproprfateltem) 	 2. NAME AND MAILING ADDRESS OF APPLICANT (Include ZIP eo<:JI) 

~ A. NEWLICENSE 	 ABB Inc. 

D B. AMENDMENT TO LICENSE NUMBER 	 5 Waterside Crossing 

Windsor, CT 06095 


[{] C. RENEWAL OF LICENSE NUMBER 06-00217-06 

3. ADDRESS WHERE LICENSED MATERIAL WLL BE USED OR POSSESSED 4. NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION 

2000 Day Hill Road 
John F. Conant

Windsor, CT 06095 
TELEPHONE NUMBER 

(860) 687-4904 

SUBMIT ITEMS 5 THROUGH 11 ON 8·112 X11" PAPER. THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE. 

5. RADIOACTIVE MATERIAL 
a. 	 Element and mass number, b. cherrical and/or physical tl!m: and c. maoolT'PJm amount 6. PURPOSE(S) FOR WHICH LICENSED MATERIAL WLL BE USED. 


whlch will be po_sse<:! at atljI one time. 


7. INDIVIDUAl(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR 8. TRAINING FOR INDIVIDUALS v\oRKING IN OR FREQUENllNG RESTRICTED AREAS.
TRAINING EXPERIENCE. 

9. FACILITIES AND EQUPMENT 	 10. RADIATION SAFETY PROGRAM. 

12. LICENSE FEES (See 10 CFR 170 8m Sectbn 170.31)
11. WASTE MANAGEMENT. 

FEE CATEGORY 	 I~~,Q,U~.!"" $ 

13. CERTIFICATION. (Must be compElted byapplicant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THISAPPLICATION ARE BINDING 
UPON THE APPLICANT. 

THE APPLICANT AND ANY OFFICIAL EXECU11NG THIS CERTIFICAnON ON BEHALF OF THE APPLICANT, NAMED IN ITEM 2, CERTIFY THAT THIS A~PLCAnON IS PREPARED IN 
CONFORMITY WITH TITLE 10, CODE OF FEDER!'l REGULATIONS, PARTS 30, 32, 33, 34, 35, 36, 39, AND 40, AND THAT ALL INFORMATION CONTANE HEREIN IS TRUE AND 
CORRECTTO THE BEST OF THEIR KNOWLEDGE AND BELIEF. 
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APPLICATION FOR MATERIAL LICENSE 

ITEMS 5 -11 


Item Response Description Attached 

5. 	 RADIOACTIVE MATERIAL 


The following radioactive material possession limits are 

requested for this license: 


Maximum amount 

that licensee may 


Byproduct, source, possess at anyone 

and/or special Chemical and/or time under this 

nuclear material physical form license 

A. 	 Any byproduct Irradiated and/or 0.5 curies 

material with contaminated debris, 

Atomic Numbers 1 inspection and test 

through 83 equipment, test 


samples, calibration 
standards, or residues 

is. 	 Any byproduct Irradiated and/or Not to exceed 3 

material witli contaminated debris, millicuries per 


License Renewal Atomic Numbers 84 inspection and test nuclide and 30 
through 103 equipment, test millicuries total Application 

samples, calibration Section 5 
standards, or residues 

C. 	 Source material Irradiated and/or 100 kilograms 

contaminated debris, 

inspection and test 

equipment, test 

samples, calibration 

standards, or residues 


• 

I 
D. 	 Uranium-235 Irradiated and/or 325 grams 


contaminated debris, 

inspection and test 

equipment, test 

samples, calibration 

standards, or residues 


Financial Assurance and Recordk:e~ing for Decommissioning 

N/A
A Decommissioning Funding Plan with a Surety Bond and 

Standby Trust Agreement are established for this license . 


• 

PURPOSE FOR WHICH LICENSED MATERIAL WILL6. 
•BE USED 

License Renewal 
The authorized activities for the licensed material are 

Application
decommissioning leading to license tennination. 

Section 6 

INDIVIDUALS RESPONSIBLE FOR RADIATION 


7. 	 SAFETY PROGRAM AND THEIR TRAINING 

EXPERIENCE 


I 
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APPLICATION FOR MATERIAL LICENSE 

ITEMS 5 -11 


Item 

S. 

,9. 

10. 

Response 
The Radiation Safety Officer (RSO) is responsible for 

implementation and supervision of radiological safety and 

protection procedures. The Current RSO, Mr. Heath Downey, 

has been serving in this capacity since December 2006. 

TRAINING FOR INDIVIDUALS WORKING IN OR 

FREQUENTING RESTRICTED AREAS 


The licensee provides training for personnel working with 

licensed material commensurate with the task/job hazards. 


FACILITIES AND EQUIPMENT 
The remaining facilities associated with usage of radiological 
material at the site no longer house active operations and are in 
the process ofdecommissioning. 
RADIATION SAFETY PROGRAM 
Audit Program 

Audits and/or appraisals are performed at least annually. 

Radiation Monitoring Instruments 


Written procedures will be implemented and maintained for 

calibration and operation ofradiation monitoring instruments. 

Calibration will be performed by written procedure or by 

authorized service provider. 

Material Receipt and Accountability 


Written procedures will be implemented and maintained for 
safely opening packages that meet the requirements in 10 CFR 
20.1906. 

Written procedures will be implemented and maintained for 

licensed material accountability and control to ensure that: 


• 	 License possession limits are not exceeded; 

• 	Licensed material in storage is secured from 
unauthorized access or removal; 

• 	 Licensed material not in storage is maintained 
under constant surveillance and control; and 

• 	 Records of receipt, transfer, and disposal of 
licensed material are maintained. 

Operating and Emergency Procedures 

Written procedures will be implemented and maintained for safe 
use and emergencies. 

• 

Description Attached 

License Renewal 
Application 
Section 7.3 

License Renewal 
Application 
Section 7.8 

License Renewal 
Application 
Section 9 

License Renewal 
Application 
Section 7.7 

License Renewal 
Application 
Section 10.3 

License Renewal 
Application 
Section 7.6 

License Renewal 
Application 
Section 7.5 

2 
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APPLICATION FOR MATERIAL LICENSE 

ITEMS 5 -11 


Item Response 	 Description Attached 
Procedures may be revised if: 

• 	The changes are consistent with the procedures 
submitted with the license application; 

• 	 The changes are reviewed and approved by 
licensee management and the RSO; 

• 	 Licensee staff is trained in the revised procedures 
before they are implemented; 

• 	The changes do not degrade the effectiveness of 
the program. 

Leak Tests 

License Renewal 
Leak tests will be performed at the intervals approved by NRC 

Application
or an Agreement State and specified in the SSD Registration 

Section 7.6 
Certificate. Leak tests will be performed by written procedure 

or by authorized service provider. 

Surveys 


License Renewal 
Radiological surveys will be implemented following written Application 
procedures consistent with the types and quantities ofmaterials Section 7.5 
muse. 

11. WASTE MANAGEMENT 
During decommissioning activities, the licensee will generate License Renewal 
LLRW. All licensed LLRW shall be disposed of in accordance Application 
with the requirements of 10 CFR Part 20 Subpart K. Section 11 

3 
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Enclosure I 


Description of Proposed Changes 
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Description of Proposed Changes 

This license renewal application proposes to make administrative and minor technical 
revisions to update the license to the contemporary status of the CE Windsor Site. 

• 	 Title page updated. 

• 	 List of Effective Pages updated. 

• 	 Page 2, Section 4.0: Update contact information. 

• 	 Page 3, Section 5.0: Revise possession limits to reflect current NRC approved 
limits in license (removed item E from previous). 

• 	 Page 3, Section 6.0, 2nd paragraph: Added "Item D is to possess the total 
inventory ofuranium-235 that existed within contaminated structures, soils, and 
debris as of December 31,2008. The amount ofuranium-235 specified in Item D 
above excludes undisturbed contaminated structures, soils, and debris and 
packaged waste that meets the requirements for exemption from classification as 
fissile material specified in 10 CFR 71.15." to be consistent with current 
conditions in NRC License No. 06-00217-06. 

• 	 Page 4, Section 7.1: Added title to Figure 7.1-1 for clarity. 

• 	 Page 8, Section 7.6, 2nd paragraph: Added "and shall include the radionuclides, 
quantities, manufacturer's name and model numbers, and the date of the 
inventory" to be consistent with current conditions in NRC License No. 06
00217-06. 

• 	 Pages 8-9, Section 7.6, numbered list: Revised the leak test requirements list to 
be consistent with current conditions in NRC License No. 06-00217-06. 

• 	 Page 12, Section 9.0, 1st paragraph: Added "Only 248 acres remain as a 
controlled area under this license as described in the request for Partial Site 
Release dated December 27,2007" to be consistent with current conditions in 
NRC License No. 06-00217-06. 

• 	 Page 13, Section 9.0: Updated Figure 9-1 to reflect current conditions. 

• 	 Page 14, Section 10.1, 2nd paragraph: Updated DCGL values. This is a pending 
change (submitted in August 2010) associated with the current license amendment 
request under review by the NRC. 
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Enclosure II 


License Renewal Application 
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ABBINC. 


COMBUSTION ENGINEERING SITE 

Windsor, CT. 


Application for Renewal 

US NRC License Number 06-00217-06 


Docket Number 030-03754 


March 18,2011 
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Page No. 

Title Page 
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5 
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7 
8 
9 
10 
11 
12 
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14 
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16 

Table of Contents 

NRC License No. 06-00217-06 
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1.0 License Information 

This is an application for amendment of License Number 06-00217-06. The intent of this 
amendment is to revise and update the current license application for the Combustion 
Engineering (CE) Windsor Site in order to reflect the contemporary status ofthe CE 
Windsor Site. 

2.0 Applicant's Name and Address 

ABB Inc. 

5 Waterside Crossing 

Windsor, CT 06095 


3.0 Address Where Licensed Material Will Be Used or Possessed 

The location ofuse or possession of material associated with this license is: 

2000 Day Hill Road 

Windsor, CT 06095 


4.0 Person to be contacted About the Application (Mail Address) 

Attn: Mr. John F. Conant 

Director, Nuclear Engineering and Compliance / Senior Project Manager 

ABB Environmental Control & Support 

5 Waterside Crossing 

Windsor, CT 06095 


Telephone: (860) 687-4904 if'

*Mobile (860) 418-0370 (Bultrte-i.f'R.rJ.Jed) 
Facsimile: (860) 285-0228 '~ 
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I 

5.0 Radioactive Materials Possession Limits 

Maximum amount that 
Byproduct, source, and/or licensee may possess at any 
special nuclear material Chemical and/or physical form one time under this license 

A. 	 Any byproduct material with Irradiated and/or contaminated 0.5 curies 
Atomic Numbers 1 through 83 debris, inspection and test 


equipment, test samples, 

calibration standards, or 

residues 


B. 	 Any byproduct material with Irradiated and/or contaminated Not to exceed 3 millicuries per 
Atomic Numbers 84 through debris, inspection and test nuclide and 30 millicuries total 
103 equipment, test samples, 

calibration standards, or 
residues 

C. 	 Source material Irradiated and/or contaminated 100 kilograms 

debris, inspection and test 

equipment, test samples, 

calibration standards, or 

residues 


D. 	 Uranium-235 Irradiated and/or contaminated 325 grams 

debris, inspection and test 

equipment, test samples, 

calibration standards, or 

residues 


6.0 Purpose of Use of Licensed Material 

Possession and use for those activities directly or indirectly related to decontamination, 
and decommissioning of buildings, systems, facilities and property at the CE Windsor 
Site. The licensee may under this license perfonn decontamination, monitoring, 
packaging, storage, and shipment of residual waste and receipt of licensed calibration 
standards without prior NRC approval. The licensee may perfonn decontamination and 
decommissioning activities as described in the CE Windsor Site Decommissioning Plan. 

Enriched uranium that is authorized under ItemD is to possess the total inventory of 
uranium-235 that existed within contaminated structures, soils, and debris as of 
December 31,2008. The amount ofuranium-235 specified in Item D above excludes 
undisturbed .contaminated structures, soils, and debris and packaged waste that meets the 
requirements for exemption from classification as fissile material specified in 10 CFR 
71.15. Due to the diffuse fonn of this material, it is exempt from criticality controls for 
special nuclear material in 10 CFR Part 70 and physical security requirements for special 
nuclear material in 10 CFR Part 73. 
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7.0 Organization and Administration 

7.1 Management 

Senior management appreciates the need for strong management controls for an effective 
radiation safety program for its license. The Radiation Safety Officer (RSO) has been 
delegated sufficient time, authority, organizational freedom, management prerogative, 
and resources to communicate with and direct personnel of the radiation safety staff and 
others regarding NRC regulations and license provisions. The RSO has and will continue 
to receive the support of the Management responsible for this license in ensuring that all 
licensed activities will be conducted in accordance with NRC regulations and the specific 
terms of this license. 

Figure 7.1-1 provides an organization chart depicting the organizational relationships of 
personnel related to radiation safety for this license application. 

Management oversight ensures sufficient mechanisms are in place for adequate control 
over licensed activities. These include regular reports to management. Annual audits of 
the program are performed and reports to management are provided to assure safe 
operations and compliance with regulatory requirements. Section 10 provides further 
information concerning the radiation safety program. 

Figure 7.1-1 

Organization Chart 


Senior Project Manager 
ABB Inc. 

"MANAGEMENT" ...................................... ....••....•........•••••••.••••••..... 

"FACILITY" 

Radiation Safety 
Officer 

I 	 I 
Health Physics Radiation Safety 
Technician{s) Engineer 

Note 1: 	 RSO, Technician, and Engineer positions may be part-time, temporary, or 
non-functioning as required for contemporary licensed activities. 
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7.2ALARA 

ABB Inc. has a strong commitment to the ALARA philosophy. In support of this 
commitment, corporate management periodically reviews safety related activities, 
including the ALARA program. The following ALARA policies are implemented for all 
work at the CE Windsor Site: 

The key ALARA objective is to minimize exposure to radioactive material for the public, 
workers and the environment at the CE Windsor Site. 

In the interest of limiting exposures to the public and the environment, radioactive 
effluents are minimized to the maximum extent possible. 

The preferred method of limiting internal exposure of workers is through the use of 
engineered controls. 

7.3 Radiation Safety Officer 

The Radiation Safety Officer (RSO) is appointed by a higher level ofmanagement. The RSO 
is responsible for oversight of the day-to-day radiation protection program. He is responsible 
for communication with management regarding program implementation and compliance 
status, and he is available to provide advice and assistance on radiological safety matters. 

The required education and experience of the RSO are an academic degree in the physical or 
biological sciences or engineering, or equivalent experience, and at least 5 years' experience 
with a broad spectrum of radioactive materials. A listing of the duties and responsibilities of 
the RSO is given in Figure 7.3-1. 

The RSO may be contacted during emergencies or when away via telephone (company phone 
system or home/cellular phone during off-hours. The RSO's primary obligations to ABB are 
his RSO duties. 

The duties, obligations, responsibilities, and authorities of the RSO may be conducted, 
alternatively, by an individual possessing the required education and experience. This 
individual shall be designated by the RSO or a higher level ofmanagement, and does not 
require NRC approval. 
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Figure 7.3-1 
Duties and Responsibilities of Radiation Safety Officer 

The Radiation Safety Officer is responsible to assure the following: 

1. 	 Surveillance of overall activities involving radioactive material, including monitoring 
and surveys of all areas in which radioactive material is used. 

2. 	 Determine compliance with rules and regulations, and license conditions. 

3. 	 Monitor and maintain absolute and other special filter systems associated with the use, 
storage, and disposal of radioactive material. 

4. 	 Provide necessary information on all aspects of radiation protection to personnel at all 
levels of responsibility, pursuant to 10 CFR 19, and 10 CFR 20. 

5. 	 Proper delivery, receipt, and conduct of radiation surveys of all shipments of 
radioactive material arriving at or leaving the site within the scope of this license, 
including proper packaging and labeling of that radioactive material. 

6. 	 Distribute and process personnel monitoring equipment, determine the need for 
evaluation ofbioassays, monitor personnel exposure and bioassay records for trends 
and high exposures, and notity individuals and their supervisors ofexposures 
approaching maximum permissible amounts and recommend appropriate remedial 
action. 

7. 	 Conduct training programs and otherwise instruct personnel in the proper procedures 
for the use ofradioactive material prior to use, at periodic intervals (refresher training) 
and as required by changes in procedures, equipment and regulations, etc. 

8. 	 Supervise and coordinate the radioactive waste disposal program, including effluent 
monitoring and maintenance of waste storage and disposal records. 

9. 	 Store radioactive materials not in current use, including wastes. 

10. 	 Perform or arrange for leak tests on all sealed sources as required by license or 
regulations and calibration ofradiation survey instruments. 

11. 	 Maintain an inventory of radioisotopes on site and limit the quantity of radionuclides 
on site to the amounts authorized by the license. 

12. 	 Immediately terminate any activity that could pose a threat to public, workers or the 
environment. 

13. 	 Supervise decontamination, renovation, material control, remediation, and 
decommissioning operations. 
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14. 	 Maintain other records not specifically designated above, e.g., receipt, transfer, and 
survey records as required by 10 CFR 30.51, "Records," and 10 CFR Part 20, Subpart 
L, "Records" (guidance is provided in NUREG-1460, dated November 1992, "Guide 
to Reporting and Record Keeping Requirements"). 

15. 	 Periodic meetings with and reports to management. 

16. 	 Read and understand the NRC regulations applicable to this license and the specific 
conditions in this license. 

17. 	 Designate and maintain a list ofqualified supervisors and users of licensed materials. 
Qualified individuals will be identified through evaluation of previous job experiences, 
education, and/or site-specific training programs. 

18. 	 Develop and maintain training programs in accordance with 10 CFR Part 19.12. 

19. 	 Develop and maintain operational Radiation Protection procedures to ensure program 
implementation and compliance with regulatory requirements. 
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7.4 Radiation Safety Officer Support 

The RSO may, as licensed activities require, be supported by health physics (HP) 
professionals who assist in the implementation and control of the licensed program. This 
staff fluctuates according to need. General staff structure is provided by Figure 7.1-1. 

7.5 Procedures 

Activities involving licensed materials shall be conducted in accordance with approved, 
written procedures and/or Radiation Work Permits (RWPs). Radiation safety duties shall 
be conducted in accordance with written procedures approved by the RSO. Procedures 
shall be reviewed and re-approved, at a minimum, biennially. Changes, deletions, or 
additions to procedures shall be accomplished under the cognizance of, and with the 
approval of, the RSO. 

7.6 Licensed Material Inventory and Accountability 

Inventory control and accountability is accomplished by keeping track of receipts and 
outgoing shipments ofmaterial in logs. Running totals are maintained to ensure that 
possession limits are not exceeded. Purchases of licensed calibration standards shall be 
from licensed vendors and only with the approval of the RSO. 

A physical inventory of sources and/or devices possessed under the license shall be 
performed every six months. Records of inventories are maintained for a minimum of 
five years from the date of the inventory and shall include the radionuclides, quantities, 
manufacturer's name and model numbers, and the date of the inventory. Leak tests of 
sealed radioactive sources shall be accomplished in accordance with the following: 

(1) 	 Sealed sources shall be tested for leakage and/or contamination at intervals not to exceed 
six months or at the intervals specified in the certificate of registration issued by the U.S. 
Nuclear Regulatory Commission under 10 CFR 32.210 or under equivalent regulations of 
an Agreement State. 

(2) 	 Notwithstanding Paragraph (1) above, sealed sources designed to primarily emit alpha 
particles shall be tested for leakage and/or contamination at intervals not to exceed 3 
months. 

(3) 	 In the absence of a certificate from a transferor indicating that a leak test has been made 
within the intervals specified in the certificate of registration issued by the U.S. Nuclear 
Regulatory Commission under 10 CFR 32.210 or under equivalent regulations of an 
Agreement State, prior to the transfer, a sealed source received from another person shall 
not be put into use until tested and the test results received. 

(4) 	 Sealed sources need not be tested if they contain only hydrogen-3; or they contain only a 
radioactive gas; or the half-life of the isotope is 30 days or less; or they contain not more 
than 100 microcuries of beta- and/or gamma-emitting material or not more than 10 
microcuries of alpha-emitting material. 

(5) 	 Sealed sources need not be tested if they are in storage and are not being used; however, 
when they are removed from storage for use or transferred to another person and have not 
been tested within the required leak test interval, they shall be tested before use or 
transfer. No sealed source shall be stored for a period of more than 10 years without 
being tested for leakage and/or contamination. 
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(6) 	 The leak test shall be capable of detecting the presence of 0.005 microcurie (185 
becquerels) of radioactive material on the test sample. If the test reveals the presence of 
0.005 microcurie (185 becquerels) or more of removable contamination, a report shall be 
filed with the U.S. Nuclear Regulatory Commission in accordance with 10 CFR 
30.50(c)(2), and the source shall be removed immediately from service and 
decontaminated, repaired, or disposed of in accordance with Commission regulations. 

(7) 	 Tests for leakage and/or contamination, including leak test sample collection and 
analysis, shall be performed by the licensee or by other persons specifically licensed by 
the U.S. Nuclear Regulatory Commission or an Agreement State to perform such 
services. 

(8) 	 Records of leak test results shall be kept in units of microcuries and shall be maintained 
for 5 years. 

7.7 Audits and Appraisals 

Inspections, audits and/or assessments shall be performed to determine ifmaterials 
operations are being conducted in accordance with applicable license conditions and 
written procedures. Annual audits cover the Radiation Protection Program and are 
conducted based upon a written plan. A written report shall be prepared and distributed to 
management and the RSO including the results of the inspection, including non
compliances, if any. Written corrective action plans shall be prepared to address non
compliances, and corrective actions shall be tracked to completion. Radiation Protection 
Program areas subject to annual review include, but are not limited to: 

(1) 	 Radiation Work Permits 

(2) 	 Procedures for controlling and maintaining inventories, procurement of 
radioactive material, individual user and institutional cumulative possession 
limits, transfer of radioactive materials within the institution, and transfer of 
radioactive material to other personsllicensees. 

(3) 	 Review of previous audit findings and corrective actions. 

Radiation protection audits shall be accomplished under the direction of the RSO. 
Revisions to the audit program shall be accomplished under the cognizance of, and with 
the approval of, the RSO. The RSO shall be responsible for ensuring that changes to the 
audit program maintain compliance with this license and applicable regulations. 

7.8 Training 

Training for personnel working with licensed material is provided commensurate with the 
hazards faced by the worker. The training program defines training requirements for 
workers, contractors and visitors. Personnel shall not be allowed to work unsupervised 
with licensed material prior to completion of the minimum training requirements. The 
training program will be approved and conducted under the cognizance of the RSO, and 
will be reviewed and updated, as necessary. 

Training shall be conducted in accordance with written, approved procedures. Radiation 
safety training is scheduled so that each individual assigned to a restricted area is 
ordinarily trained in radiation protection before entering the area. In special cases where a 
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worker or visitor must enter a restricted area prior to completion of the training, the 
individual will be escorted by a trained and qualified individual. 

The Radiation Safety Training Program includes periodic refresher training, as necessary, 
to maintain awareness of the need, and each individual's responsibility, for maintaining 
exposures ALARA and to update and renew each individual's knowledge of appropriate 
subjects including emergency procedures and response criteria. Refresher training is 
normally conducted at intervals not exceeding 24 months. As a practical matter, in 
instances where a worker's refresher training has lapsed due to changing job assignments 
or other similar reasons, the worker may resume duties in a restricted area provided the 
refresher training is completed in a timely manner (ordinarily within 30 days). 

Meetings, postings, memos or other means of communication may be used, as necessary, 
to inform workers of important new developments in procedures, equipment, and 
regulations that have an immediate impact on the radiation protection aspects of their 
work. 

All revisions to the training required by this license shall be accomplished under the 
cognizance of, and with the approval of, the RSO. The RSO shall be responsible for 
ensuring that all changes to training programs maintain compliance with this license and 
applicable regulations. 

The training requirements for NRC licensed activities on the CE Windsor Site are 
described in a training and qualification procedure, which establishes the training 
requirements for activities involving potential exposure to radioactive materials. The 
ABB training program includes: Right to Know Training, Radiological Worker I 
Training, Radiological Worker II Training, Health Physics Technician Training, and 
Radiation Safety Staff Training. 

7.8.1 Right To Know Training 

Training for non-radiological workers, who require unescorted access to health physics 
Restricted Areas. 

7.8.2 Radiological Worker I (RWI) Training 

Training for radiological workers whose job assignments require routine, unescorted 
access to health physics Restricted Areas and Radiation Areas. Workers are required to 
complete Radiological Worker I training initially, at intervals not to exceed 24 months, 
and when there are significant changes to health physics policies and procedures that may 
affect the health and safety of the individual. Radiological Worker I training is also 
required for personnel who may operate or use devices or equipment that contain 
accessible controlled radioactive material, be involved in the transport ofradioactive 
material; receive more than 100 mrem in a year from occupational exposure; andlor 
respond as a member of an Emergency Response Team that may enter health physics 
Restricted Areas. 
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7.8.3 ' Radiological Worker II (RWII) Training 

Training for radiological workers whose job assignments require routine, unescorted 
access to health physics Contamination Areas, and/or Airborne Radioactivity Areas. 
Workers are required to complete RWII training initially, at intervals not to exceed 24 
months, and when there are significant changes to health physics policies and procedures 
that may affect the health and safety of the individual. Radiological Worker II training is 
also required for personnel that may perform work involving direct contact with 
radioactive material that could result in contamination of the worker or the environment. 

7.8.4 RWI or RWII Applied Training 

Upon successful completion of the academic portion ofRWI or RWII Training, students 
participate in appropriate applied ("hands-on") training. The content and level of 
difficulty ofapplied training will be commensurate with the level ofRadiological Worker 
qualification being pursued and commensurate with the associated worker hazards. 
Applied training is structured to be as realistic as possible to situations and radiological 
conditions that could be encountered at the CE Windsor Site. 

7.8.5 Health Physics Technician (HPT) Training 

Health Physics Technicians are trained to the level ofknowledge and skills 
commensurate with their job duties and responsibilities. Health Physics Technicians 
complete training on procedures specific to their job assignment. The HPT training 
program ensures that HPTs are trained to meet the requirements of their position. 
Personnel may be utilized that have previous HPT qualification. 

Personnel having previous HPT qualifications will be evaluated according to the 
following criteria: 

HPTs Should: 
Possess a H.S. diploma (or equivalent) and should have at least two years 
ofdocumented, relevant experience, or 
Possess at least an Associates Degree (or equivalent) in a related field and 
have at least one years of documented, relevant experience, or 
Possess NRRPT registration. 

The RSO evaluates the individual's qualification upon assignment or hire relative to the 
anticipated scope of work at the CE Windsor Site. If the RSO determines that the 
individual is qualified, such determination will be documented and placed into the 
individual's site training records. If the RSO determines that the individual needs site
specific training, he shall assure accommodations to provide it, including appropriate 
documentation. 

Individuals may, at the discretion of the RSO, be assigned to perform specific, limited 
duties without full HPT qualifications. If this is done, the RSO shall provide 
documentation to substantiate the individual's specific qualifications, including 
justification for such. 
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7.8.6 Radiation Safety Staff 

A health physics professional with knowledge and experience sufficient to develop, 
implement, and audit a Radiation Protection Program at a work site may be assigned as a 
Radiation Safety Engineer, Radiological Engineer, or similar title. Individuals assigned 
to such work must be qualified to perform the specific tasks that they will be assigned to 
perform. Due to the individualized nature of such assignments, a priori training and 
qualification criteria cannot be established. Generally, individuals assigned to such 
positions will have a related degree, or equivalent, and several years of related 
experience. The RSO shall make the final determination on an individual's qualification 
for such assignments and will be responsible for providing documentation for such 
determination. 

7.8.7 Prenatal Radiation Exposure 

Women participating in the Radiation Worker training program, to be occupationally exposed, 
will be provided additional information regarding dose to the Embryo/Fetus. This program 
will be based on NRC Regulatory Guide 8.13. 

8.0 Records 

Records pertaining to the Radiation Protection Program, unusual occurrences, 

inspections, audits, ALARA, personnel exposures, radiation and contamination surveys, 

effluent monitoring, Environmental Monitoring Program, calibrations, and 

decommissioning are retained to demonstrate compliance with the conditions of the 

license and with applicable Federal, State and local regulations. Such records are retained, 

as a minimum, for the times specified in governing regulations. 


9.0 Facilities and Equipment 

The CE Windsor Site is an approximately 600-acre tract ofland located in the town of 
Windsor, Connecticut. The Farmington River flows along the northern boundary of the 
site. The land adjacent to the North, East, South and West boundaries of the site consists 
ofheavily wooded sections and open fields which have been cultivated for the production 
ofbroad leaftobacco and other farm products. The land area within five miles of the site 
is somewhat rural, with rolling farmland interspersed among woodland tracts. In recent 
years, the area has become a bedroom community suburb of the greater Hartford area, 
with some light industry. Figure 9-1 shows the buildings and facilities presently located 
on the CE Windsor Site. Only 248 acres remain as a controlled area under this license as 
described in the request for Partial Site Release dated December 27,2007. 

Buildings originally impacted during site commercial operations have been remediated. 
These buildings, slabs, foundations (to four feet below grade), and all underground piping 
and utility systems have been removed under the Plan. Final Status Surveys submitted to 
the NRC demonstrate compliance for unrestricted release in accordance with 
10CFR20.1402. The previously identified FUSRAP areas, Buildings 3 and 6 plus 
remaining impacted areas, are described in the CE Windsor Site Decommissioning Plan 
Revision 1. These remaining buildings and areas will also be remediated as part of 
license termination. 
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Figure 9-1 
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10.0 Technical Requirements 

10.1 Exposure Control and Monitoring 

Personnel dose control and monitoring for licensed activities is described in Sections 
10.1.1 and 10.1.2. Monitoring shall be performed for individuals likely to receive in 
excess of 10% of the applicable limit in 10 CFR 20. Work restrictions shall be 
implemented if an individual reaches 50% of the applicable limit. 

The licensee will survey applicable portions of the facility and maintain contamination 
levels in accordance with the survey frequencies contained in written procedures. 
Release of equipment and materials from restricted areas shall be in accordance with the 
NRC's "Guidelines for Decontamination of Facilities and Equipment Prior to Release for 
Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special Nuclear 
Material," dated April, 1993. The building DCGLs for the CE Windsor Site are uranium 
20,148 dpmllOOcm2 (total alpha plus beta) and Co-60 6,980 dpmllOO cm2 (total beta) as 
accepted under Decommissioning Plan Revision 1. The DCGLs for the CE Windsor Site 
for soils and sediments are: 

Uranium 557 pCi/g total uranium Thorium 4.0 pCi/g Th-232 
Reactor Byproduct Material- 5.0 pCi/g Co-60 Radium - 4.5 pCi/g Ra-226 

Radiological surveys are conducted on a routine basis, both in and adjacent to restricted 
areas. The type, location and frequency of surveys shall be specified in written 
procedures. Radiation and contamination surveys are performed only by qualified 
personnel, with qualification as determined by the RSO. 

10.1.1 External Dose Monitoring 

Personnel monitoring devices (e.g., TLDs; extremity badges) are used as determined by 
the RSO. If used, they shall be processed at least quarterly by a vendor accredited by 
NVLAP. 

10.1.2 Internal Dose Monitoring 

In vivo and/or in-vitro monitoring may be performed, upon direction of the RSO, to 
assess and monitor workers' internal dose. Such monitoring may include body/lung 
counts, bioassay monitoring and/or breathing zone air sampling. 

10.2 Environmental Monitoring 

10.2.1 Environmental Monitoring, Sampling and Counting 

The Site Radiation Protection Program includes environmental monitoring to demonstrate 
compliance with 10 CFR 20.1301. Samples obtained from surface and well water, 
sediment, and soil are analyzed for the presence of radioactive materials. Sample location 
and frequency is specified in written procedures, or at the direction of the RSO. 
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10.3 Radiation Monitoring Instrumentation 

An adequate number of instruments of sufficient accuracy and sensitivity shall be 
available to ensure compliance with the monitoring requirements of this license and 10 
CFR 20. Instruments shall be approved by the RSO, who shall assure that a current list of 
available calibrated instruments is maintained. Additions, deletions, or substitutions may 
occur at the discretion of the RSO. 

10.3.1 Calibration of Instruments 

Hand-held portable radiation survey instruments utilized for radiation protection purposes 
shall be calibrated at least annually or following instrument maintenance, repair, or 
adjustment likely to affect the primary calibration. Calibration shall be perfonned 
according to written procedures, instructions or other guidance documents reviewed and 
approved by the RSO and shall be perfonned using standard sources traceable to NIST or 
by a commercial calibration service. Check sources shall be used daily or prior to use. An 
instrument will be removed from service if the source check is not within ± 20 percent of 
the initial post-calibration value. 

Laboratory instruments used for radioactivity measurements are evaluated daily or prior 
to use. Maintenance and repair shall be perfonned if the source or background checks are 
not within prescribed ranges. Calibration, repair and efficiency detennination shall be 
perfonned according to written procedures, instructions or other guidance documents 
reviewed and approved by the RSO, and shall be perfonned using standard sources 
traceable to NIST or by a commercial calibration service authorized by the NRC or 
Agreement State to provide radiation detection instrumentation services. 

The model survey meter calibration program published in Appendix M to NUREG-1556, 
Vo. 7, ' Program-Specific Guidance About Academic, Research and Development, and 
Other Licenses ofLimited Scope,' dated December 1999 will be implemented. Gamma 
spectrometry system(s) measurements may be performed using High Purity Gennanium 
(HPGe) detectors that have been specifically characterized by the vendor to enable a 
sourceless efficiency calibration methodology. When this method is selected, the 
vendor's computer software perfonns a mathematical efficiency calibration without the 
use of sources. 

11.0 Waste Management 

11.1 Waste Collection 

Collection of radioactive material deemed to be waste shall be accomplished with written 
procedures approved by the RSO. 
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11.2 Waste Storage 

Low-level radioactive waste (LLRW) that is collected will typically be packaged for 
shipment, staged until a full load is accumulated, and then sent for disposal. LLR W 
produced as a result of site operations is collected, packaged, surveyed, and stored in 
closed containers in a location prescribed by the RSO. LLRW produced as a result of 
decontamination and decommissioning activities will be handled as described in Section 
12 of the CE Windsor Site Decommissioning Plan. 

11.3 Waste Disposal 

LLR W will be transferred to a recipient who is properly licensed to receive such waste in 
accordance with applicable regulations. LLR W may be transferred to a licensed broker or 
shipped directly to an authorized LLRW disposal facility or other authorized waste 
processor. 
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This is to acknowledge the receipt of your letter/application dated 

-:---:--~_3_;f-:-,(_1!:-;;-:--,z.::.:,--:-:€_r_---:-_, and to inform you that the initial processing which 
includes an administrative review has been performed. 

r-I ;{.&JW~ 06-60'-.( 7-~ 
l!1 There were no administrative omissions. Your application was assigned to a 

technical reviewer. Please note that the technical review may identify additional 
omissions or require additional information. 

D Please provide to this office within 30 days of your receipt of this card 

A copy of your action has been forwarded to our License Fee & Accounts Receivable 
Branch, who will contact you separately if there is a fee issue involved. 

Your action has been assigned Mail Control Number 5'7'f--70~ 

When calling to inquire about this action, please refer to this control number. 

You may call us on (610) 337-5398, or 337-5260. 


NRC FORM 532 (RI) Sincerely, 

(6-96) licensing Assistance Team Leader 
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NRC FORM 374 
 

 
                                  U.S. NUCLEAR REGULATORY COMMISSION 

PAGE         1       OF        4       PAGES
Amendment No.  66  

 
 
                                 MATERIALS LICENSE  

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of  
Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations 
heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, 
source, and special nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; to 
deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s).  This license 
shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all 
applicable rules, regulations, and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified 
below. 
  
 Licensee In accordance with the application dated  
 March 18, 2011,  
1. ABB Inc. 3. License number 06-00217-06 is amended in  

 its entirety to read as follows: 
 

  
 
2. 5 Waterside Crossing 4. Expiration date: July 31, 2021  

Windsor, Connecticut 06095 5. Docket No. 030-03754  
 Reference No.      
  

 
6. Byproduct, source, and/or special 

nuclear material  

 
7. Chemical and/or physical form 8. Maximum amount that licensee may 

possess at any one time under this 
license 

A. Any byproduct material with 
atomic numbers 1 through 83 

A. Irradiated and/or contaminated 
debris, inspection and test 
equipment, test samples, 
calibration standards, or 
residues 

A. 0.5 curies 

B. Any byproduct material with 
atomic numbers 84 through 
103 

B. Irradiated and/or contaminated 
debris, inspection and test 
equipment, test samples, 
calibration standards, or 
residues 

B. Not to exceed 3 millicuries per 
nuclide and 30 millicuries total 

C. Source material C. Irradiated and/or contaminated 
debris, inspection and test 
equipment, test samples, 
calibration standards, or 
residues 

C. 100 kilograms 

D. Uranium 235 D. Irradiated and/or contaminated 
debris, inspection and test 
equipment, test samples, 
calibration standards, or 
residues 

D. 325 grams.  See Condition 13. 

  
9. Authorized use: 
 
A. through D. Possession and use for those activities directly or indirectly related to decontamination and 

dismantlement of buildings; excavation and removal of waste lines, underground utilities and 
debris; and remediation of soils. 
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 License Number
06-00217-06 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

Docket or Reference Number 
030-03754 

 Amendment No. 66 
  

 
 
 CONDITIONS 
 
 
10. Licensed material may be used or stored only at the licensee=s facilities located at 2000 Day Hill Road, 

Windsor, Connecticut. 
 
11. The Radiation Safety Officer for this license is Heath Downey. 
 
12. Licensed material shall be used by, or under the supervision and in the physical presence of, individuals 

who have received the training described in the application dated March 18, 2011. 
 
13. The licensee is authorized to possess the total inventory of uranium-235 that existed within contaminated 

structures, soils, and debris as of December 31, 2008.  The amount of uranium-235 specified in Item 8.D. 
above excludes undisturbed contaminated structures, soils, and debris and packaged waste that meets 
the requirements for exemption from classification as fissile material specified in 10 CFR 71.15. 

 
14. The licensee shall not use licensed material in or on human beings. 
 
15. Sealed sources or detector cells containing licensed material shall not be opened or sources removed 

from source holders by the licensee. 
 
16. The licensee shall conduct a physical inventory every six months, or at other intervals approved by the 

U.S. Nuclear Regulatory Commission, to account for all sources and/or devices received and possessed 
under the license.  Records of inventories shall be maintained for 5 years from the date of each inventory 
and shall include the radionuclides, quantities, manufacturer=s name and model numbers, and the date of 
the inventory. 

 
17. A. Sealed sources shall be tested for leakage and/or contamination at intervals not to exceed six 

months or at the intervals specified in the certificate of registration issued by the U.S. Nuclear 
Regulatory Commission under 10 CFR 32.210 or under equivalent regulations of an Agreement 
State. 

 
B. Notwithstanding Paragraph A of this Condition, sealed sources designed to primarily emit alpha 

particles shall be tested for leakage and/or contamination at intervals not to exceed 3 months. 
 

C. In the absence of a certificate from a transferor indicating that a leak test has been made within the 
intervals specified in the certificate of registration issued by the U.S. Nuclear Regulatory 
Commission under 10 CFR 32.210 or under equivalent regulations of an Agreement State, prior to 
the transfer, a sealed source received from another person shall not be put into use until tested 
and the test results received. 
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 License Number
06-00217-06 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

Docket or Reference Number 
030-03754 

 Amendment No. 66 
  

 
 
 

D. Sealed sources need not be tested if they contain only hydrogen-3; or they contain only a 
radioactive gas; or the half-life of the isotope is 30 days or less; or they contain not more than 
100 microcuries of beta- and/or gamma-emitting material or not more than 10 microcuries of 
alpha-emitting material. 

 
E. Sealed sources need not be tested if they are in storage and are not being used; however, when 

they are removed from storage for use or transferred to another person and have not been tested 
within the required leak test interval, they shall be tested before use or transfer.  No sealed source 
shall be stored for a period of more than 10 years without being tested for leakage and/or 
contamination. 

 
F. The leak test shall be capable of detecting the presence of 0.005 microcurie (185 becquerels) of 

radioactive material on the test sample.  If the test reveals the presence of 0.005 microcurie 
(185 becquerels) or more of removable contamination, a report shall be filed with the U.S. Nuclear 
Regulatory Commission in accordance with 10 CFR 30.50(c)(2), and the source shall be removed 
immediately from service and decontaminated, repaired, or disposed of in accordance with 
Commission regulations. 

 
G. Tests for leakage and/or contamination, including leak test sample collection and analysis, shall be 

performed by the licensee or by other persons specifically licensed by the U.S. Nuclear Regulatory 
Commission or an Agreement State to perform such services.  

 
H. Records of leak test results shall be kept in units of microcuries and shall be maintained for 

5 years. 
 
18. The licensee is authorized to transport licensed material in accordance with the provisions of 

10 CFR Part 71, "Packaging and Transportation of Radioactive Material." 
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 License Number
06-00217-06 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

Docket or Reference Number 
030-03754 

 Amendment No. 66 
  

 
 
 
19. Except as specifically provided otherwise in this license, the licensee shall conduct its program in 

accordance with the statements, representations, and procedures contained in the documents, including 
any enclosures, listed below.  The U.S. Nuclear Regulatory Commission's regulations shall govern unless 
the statements, representations, and procedures in the licensee's application and correspondence are 
more restrictive than the regulations. 

 
A. Letter regarding the physical security plan, with attachments, dated October 20, 2008 

(ML083080194) 
B. Decommissioning Plan dated August 31, 2010 (ML102310473, ML102310479, ML102310512, 

ML102310539, ML102310548, and ML102310553) 
C. License renewal application dated March 18, 2011 (ML110820781) 
 

 

For the U.S. Nuclear Regulatory Commission 
 
 

 Original signed by John Nicholson 
Date _______________________________ By ______________________________________ July 25, 2011 

 John Nicholson 
 Decommissioning Branch 
 Division of Nuclear Materials Safety 
 Region I 
 King of Prussia, Pennsylvania 19406 
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Background Information 

In February 1997, NRC completed an emergency final rulemaking (62 FR 5907, February 10, 1997) to 
address the potential for inadequate criticality safety in certain shipments of exempted quantities of fissile 
material.  The emergency rule revised portions of 10 CFR Part 71 that limited the consignment mass for 
fissile material exemptions and restricted the presence of beryllium, deuterium, and graphite moderators. 
The NRC solicited public comments on the emergency rule, and comments were received that supported 
the need for the emergency rule, but argued that the restrictions imposed therein were excessive. For 
example, several commenters noted that they had shipped wastes that violated the emergency rule in the 
past without any problems and that the new restrictions would at least double the number of waste 
shipments, thereby increasing costs, decreasing worker safety, and increasing the risk of accidents. 

The NRC had Oak Ridge National Laboratory study the issue in greater detail and in July 1998, 
NUREG/CR-5342, Assessment and Recommendations for Fissile-Material Packaging Exemptions and 
General Licenses Within 10 CFR Part 71 was issued.  The results of this study generally indicated that 
the likelihood of accumulating sufficient fissile material to achieve criticality is highly improbable; such 
an occurrence would require the complete loss of packaging and an idealized spherical configuration 
under normal and/or accident conditions.  One of the scenarios evaluated in this study was 100% enriched 
U-235 homogeneously mixed with silicon dioxide and water.  This matrix was selected since it could 
represent dirt, glass or common solid waste.  In addition, a new ratio of fissile to nonfissile material was 
recommended for fissile exempt material of one gram fissile to 2,000 grams nonfissile for low 
concentration solid materials.   

The NRC agreed with the suggested changes in NUREG/CR-5342 with respect to exemption from 
classification as fissile material.  In March 2001 the NRC provided analysis and technical evaluations 
related to fissile exempt materials for transportation in Commission Paper SECY-2001-0035, Proposed 
Rule for Revising 10 CFR Part 71 for Compatibility with IAEA Transportation Safety Standards [TS-R-
1], and for Making Other NRC-Initiated Changes.  More specifically, Issue 16 of the Commission Paper 
addressed fissile material exemptions.  This is the basis for the current regulations addressing low 
concentration solid fissile exempt materials in both NRC (10 CFR 71.15) and DOT (49 CFR 173.453).  
Pertinent sections of these regulations are provided below. 

NRC Regulations 

§ 71.15 Exemption from classification as fissile material. 

Fissile material meeting the requirements of at least one of the paragraphs (a) through (f) of this section 
are exempt from classification as fissile material and from the fissile material package standards of §§ 
71.55 and 71.59, but are subject to all other requirements of this part, except as noted. 

(a) Individual package containing 2 grams or less fissile material. 

(b) Individual or bulk packaging containing 15 grams or less of fissile material provided the package has 
at least 200 grams of solid nonfissile material for every gram of fissile material. Lead, beryllium, graphite, 
and hydrogenous material enriched in deuterium may be present in the package but must not be included 
in determining the required mass for solid nonfissile material. 
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(c)(1) Low concentrations of solid fissile material commingled with solid nonfissile material, provided 
that: 

(i) There is at least 2000 grams of solid nonfissile material for every gram of fissile material, and 

(ii) There is no more than 180 grams of fissile material distributed within 360 kg of contiguous nonfissile 
material. 

(2) Lead, beryllium, graphite, and hydrogenous material enriched in deuterium may be present in the 
package but must not be included in determining the required mass of solid nonfissile material. 

(d) Uranium enriched in uranium-235 to a maximum of 1 percent by weight, and with total plutonium and 
uranium-233 content of up to 1 percent of the mass of uranium-235, provided that the mass of any 
beryllium, graphite, and hydrogenous material enriched in deuterium constitutes less than 5 percent of the 
uranium mass. 

(e) Liquid solutions of uranyl nitrate enriched in uranium-235 to a maximum of 2 percent by mass, with a 
total plutonium and uranium-233 content not exceeding 0.002 percent of the mass of uranium, and with a 
minimum nitrogen to uranium atomic ratio (N/U) of 2. The material must be contained in at least a DOT 
Type A package. 

(f) Packages containing, individually, a total plutonium mass of not more than 1000 grams, of which not 
more than 20 percent by mass may consist of plutonium-239, plutonium-241, or any combination of these 
radionuclides.   

DOT Regulations 

Title 49: Transportation 
PART 173—SHIPPERS—GENERAL REQUIREMENTS FOR SHIPMENTS AND PACKAGINGS 
Subpart I—Class 7 (Radioactive) Materials 

 

§173.453 Fissile materials—exceptions. 

Fissile materials meeting the requirements of at least one of the paragraphs (a) through (f) of this 
section are excepted from the requirements of this subpart for fissile materials, including the requirements 

of §§173.457 and 173.459, but are subject to all other requirements of this subpart, except as noted. 

(a) An individual package containing 2 grams or less of fissile material. 

(b) An individual or bulk packaging containing 15 grams or less of fissile material provided the 
package has at least 200 grams of solid nonfissile material for every gram of fissile material. Lead, 

beryllium, graphite, and hydrogenous material enriched in deuterium may be present in the package but 
must not be included in determining the required mass for solid nonfissile material. 

(c) Low concentrations of solid fissile material commingled with solid nonfissile material, provide 
that: 
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(1) There is at least 2000 grams of nonfissile material for every gram of fissile material, and 

(2) There is no more than 180 grams of fissile material distributed within 360 kg of contiguous 
nonfissile material. Lead, beryllium, graphite, and hydrogenous material enriched in deuterium may be 

present in the package but must not be included in determining the required mass of solid nonfissile 
material. 

(d) Uranium enriched in uranium-235 to a maximum of 1 percent by weight, and with total 
plutonium and uranium-233 content of up to 1 percent of the mass of uranium-235, provided that the 

mass of any beryllium, graphite, and hydrogenous material enriched in deuterium constitute less than 5 
percent of the uranium mass. 

(e) Liquid solutions of uranyl nitrate enriched in uranium-235 to a maximum of 2 percent by mass, 
with a total plutonium and uranium-233 content not exceeding 0.002 percent of the mass of uranium, and 
with a minimum nitrogen to uranium atomic ratio (N/U) of 2. The material must be contained in at least a 

DOT Type A package. 

(f) Packages containing, individually, a total plutonium mass of not more than 1000 grams, of which 
not more than 20 percent by mass may consist of plutonium-239, plutonium-241, or any combination of 

these radionuclides. 
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ATTACHMENT 6 

1. Summary of Groundwater Treatment Test Program Results 

1.1. Description of Test program 

This section provides a brief summary of only certain relevant aspects of the results from the 
groundwater treatment test program.  A full discussion of that program, including the results and 
conclusions, is presented in a separate report and is not repeated here. 

The analytical data presented here is based on the initial report which presented the results on an 
“as received” basis.  Subsequently, the report was revised to reflect the results on a “dry weight” 
basis.  For most purposes of this report, the “as received” concentrations are more meaningful and 
are retained in this report since they represent the concentration of the resins as it will exist on the 
site. 

1.2. Influent Groundwater Concentrations 

1.2.1.  Burial Area 1 (BA1 Area) 

The groundwater uranium concentrations from the BA1 area to the cation treatment tank 
ranged from 4,200 to 4,990 µg/L with an average concentration of 4,600 µg/L. 

1.2.2.  Western Alluvial Area (WAA Area) 

The groundwater uranium concentrations from the WAA area to the cation treatment tank 
ranged from 151 to 295 µg/L with an average concentration of 226µg/L. 

1.3. Resin Concentrations 

1.3.1.  BA1 Columns 

The resin concentration of total uranium for three BA1 test columns, at the completion of the 
test runs ranged from 49,350 to 64,940 pCi/g.  Original calculations of this issue were based 
on general information that the resins would only load to about 200 grams of uranium per 
cubic foot.  At the measured concentrations on the resin, the loading is about 2,000 grams of 
uranium per cubic foot depending on the density assumed for the loaded resin.   

1.3.2.  WAA Columns 

The resin concentration of total uranium for one WAA test column, at the completion of the 
test runs was 1,019 pCi/g.  It does not appear that this portion of the test setup ran long enough 
to load this resin to capacity. 

1.4. Uranium Enrichment Measurements 

Table 1-1 provides the calculated uranium enrichment values using both the water samples and 
the resin samples collected during the test program for which isotopic uranium analyses were 
conducted.  There appears to be a difference in the uranium enrichment between the WAA and 
BA1 areas of the site.  For the WAA area the enrichment ranged from 1.76% to 2.37% with an 
average of 1.98%.  For the BA1 area the enrichment ranged from 1.19% to 1.80% with an average 
of 1.49%.  These values are less than the 3% enrichment value generally used for the site based on 
process knowledge.   

Figure 1-1shows that the higher calculated values for the uranium enrichment are associated with 
those samples having lower U-235 concentrations.  It appears that this is due to the higher relative 
uncertainty associated with the U-235 concentration when the sample contains the lower 
concentrations of total uranium.  It appears that a more realistic maximum value for the enrichment 
of the uranium in the groundwater would be about 2% U-235. 
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Given the uncertainties associated with the measurements and the need to use a conservative value 
for nuclear criticality evaluations the maximum enrichment value of 3% will be utilized for design 
considerations. 

Table 1-1: Measured Uranium Enrichment Values from Test Program  

    
Calculated 
Enrichment 

Sample No Parameter Lab Result Units 
BA1 
Area 

WAA 
Area 

WAA RELEASE 

U-234 134 pCi/L 

  2.37% U-235 8.2 pCi/L 

U-238 52.3 pCi/L 

COL-BA1-INF-0 

U-234 2,020 pCi/L 

1.19%   U-235 97 pCi/L 

U-238 1,250 pCi/L 

COL-BA1-INF-0 
DUP 

U-234 2,640 pCi/L 

1.38%   U-235 137 pCi/L 

U-238 1,530 pCi/L 

COL-BA1-INF-21 

U-234 2,530 pCi/L 

1.57%   U-235 158 pCi/L 

U-238 1,540 pCi/L 

COL-BA1-A-21 

U-234 3,270 pCi/L 

1.78%   U-235 218 pCi/L 

U-238 1,880 pCi/L 

COL-BA1-A-21 
DUP 

U-234 3,170 pCi/L 

1.49%   U-235 189 pCi/L 

U-238 1,950 pCi/L 

COL-BA1-INF-35 
U-234 1,970 pCi/L 

1.47%   
U-235 115 pCi/L 
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U-238 1,200 pCi/L 

COL-BA1-INF-35 
DUP 

U-234 2,100 pCi/L 

1.21%   U-235 99 pCi/L 

U-238 1,260 pCi/L 

COL-BA1-A-35 

U-234 2,630 pCi/L 

1.34%   U-235 143 pCi/L 

U-238 1,640 pCi/L 

COL-WAA-INF-0 

U-234 229 pCi/L 

  1.89% U-235 14 pCi/L 

U-238 114 pCi/L 

COL-WAA-INF-0 
DUP 

U-234 255 pCi/L 

  1.88% U-235 15 pCi/L 

U-238 122 pCi/L 

COL-WAA-INF-28 

U-234 191 pCi/L 

  2.21% U-235 11.7 pCi/L 

U-238 80.8 pCi/L 

COL-WAA-INF-28 
DUP 

U-234 181 pCi/L 

  1.76% U-235 9.55 pCi/L 

U-238 83.2 pCi/L 

COL-WAA-A-28 

U-234 179 pCi/L 

  1.76% U-235 8.75 pCi/L 

U-238 76.0 pCi/L 

RESIN BA1-A 

U-234 38,400 pCi/g 

1.76%   U-235 2,740 pCi/g 

U-238 23,800 pCi/g 

Attachment 6, Page 6-4



ATTACHMENT 6 

RESIN BA1-B 

U-234 35,800 pCi/g 

1.80%   U-235 2,640 pCi/g 

U-238 22,500 pCi/g 

RESIN BA1-C 

U-234 28,800 pCi/g 

1.43%   U-235 1,750 pCi/g 

U-238 18,800 pCi/g 

RESIN WAA-B 

U-234 694 pCi/g 

  1.98% U-235 37 pCi/g 

U-238 288 pCi/g 

RESIN WAA-C 

U-234 ND pCi/g 

   N/A U-235 ND pCi/g 

U-238 7.95 pCi/g 

RESIN BA1-CAT 
TOP 

U-234 0.96 pCi/g 

 N/A   U-235 ND pCi/g 

U-238 ND pCi/g 

RESIN BA1-CAT 
COMP 

U-234 1.07 pCi/g 

 N/A   U-235 ND pCi/g 

U-238 ND pCi/g 

RESIN WAA-CAT 
TOP 

U-234 ND pCi/g 

   N/A U-235 ND pCi/g 

U-238 ND pCi/g 

RESIN WAA-CAT 
COMP 

U-234 ND pCi/g 

   N/A U-235 ND pCi/g 

U-238 ND pCi/g 

   Average 1.49% 1.98% 
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Std Dev 0.22% 0.23% 

   Count 11 7 

   Max 1.80% 2.37% 

Notes: ND means not detected; N/A means Not Applicable 

 

Figure 1-1: Calculated Uranium Enrichment vs. U-235 Concentration 

 

1.5. Fissile Concentrations for Resin Beds 

The maximum resin concentrations of uranium were obtained in the BA1 columns of the test 
system.  These results are presented in Table 1-2 for sample BA1-A which was the highest uranium 
concentration measured for the resin samples. 

Table 1-2: Uranium and U-235 Concentrations for Resin Sample BA1-A 

 Total Uranium Concentration Fissile (U-235) 
Concentration 

mg/kg pCi/g pCi/g 

Chemical 
Measurement of 
Concentration 

81,300 (as 
received) 

159,000 (dry 
basis) 

 2,930 

(Note 1) 

Isotopic 
Measurement of 
Concentration 

 64,940 2,740 

(Note 2) 
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Note 1: This value is derived using an enrichment of 1.76% U-235, a specific activity of 1.08x10-

6 Ci/g and a value of 3.5% for the U-235 activity percent of the total activity. 

Note 2: The calculated uranium enrichment for this sample is 1.76% U-235. 

The transportation limit for fissile exempt material is equivalent to 1,080 pCi/g for U-235.  
Therefore both of the measured concentrations of U-235 on the BA1-A sample are higher than the 
fissile exempt concentration limit by about a factor of about three.   

For the nuclear criticality safety considerations of the design it will be necessary to consider 
conservative values for the parameters.  Table 1-3 presents an initial estimate of the conservative 
parameters that might be used and the maximum fissile concentration of U-235 that results based 
on those assumptions. 

Table 1-3: Conservative Assumptions of Parameters for Nuclear Criticality Analyses 

Maximum Total Uranium Mass Concentration 200,000 mg/kg (dry 
basis) 

Maximum Uranium Enrichment 3% U-235 

Specific Activity of Uranium (at 3% enrichment) 1.57x10-6 Ci/g 

U-235 Contribution to Total Activity (at 3% enrichment) 4.1% 

Maximum Fissile (U-235) Concentration for Loaded Resin 6,440 pCi/g (wet basis)

Based on these conservative assumptions, the resin would be loaded to fissile concentrations that 
would be six times the transportation limit for fissile concentration.  It is therefore not possible to 
utilize the transportation limit as the basis for the nuclear criticality safety of the groundwater 
treatment system design.  It will be necessary to perform a specific nuclear criticality safety 
analysis for the design of the system. 
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