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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

In the Matter of ) 
) Docket No. 70-7005 

WASTE CONTROL SPECIALISTS, LLC ) 
(WCS) ) 

ORDER TO EXEMPT WASTE CONTROL SPECIALISTS, LLC FROM 

REQUIREMENTS OF 10 CFR PART 70 

I.  

In a letter dated September 25, 2000, Waste Control Specialists, LLC (WCS) requested 

an exemption for certain U.S. Nuclear Regulatory Commission (NRC) regulations relative to the 

possession of special nuclear material (SNM). A license pursuant to 10 CFR Part 70 issued by 

NRC is required for quantities of SNM in excess of the limits in 10 CFR 150.11. WCS is 

requesting an exemption from licensing under Part 70 for possession of greater than the Part 

150 SNM limits. NRC issued a similar e.,emption to Envirocare of Utah, Inc. in May 1999.  

WCS operates a low level waste (LLW) and mixed waste (MW) storage and treatment 

facility in Andrews County, Texas. The facility also disposes of hazardous waste. Texas is an 

NRC Agreement State. This facility is licensed by the State of Texas Department of Health 

(TDH) under a 10 CFR Part 30 equivalent radioactive materials license (RML). The facility is 

also licensed by the Texas Natural Resource Conservation Commission (TNRCC) 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,
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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 SNM.  

WCS receives wastes by rail and truck. All of the waste received by truck and some of 

the waste received by rail are in containers. These containers vary in size from 55-gallon 

drums to 70 cubic yard intermodal containers. Bulk waste received by rail is placed in large (90 

cubic yard) roll-off containers. Separate storage and treatment facilities exist for the RCRA and 

TSCA waste and the MW and LLW. Storage of the MW and LLW occurs in two buildings and 

an adjacent outside area. WCS treats mixed waste using several technologies including 

(1) chemical stabilization, (2) shredding, (3) deactivation, (4) neutralization, and (5) macro 

encapsulation with cement. WCS is also permitted by TDH to perform compaction using a 

Ramflat compactor. WCS is also considering adding a solvated electron technology (SET) 

system and macro encapsulation using low density polyethylene. The SET is authorized in the 

TDH license for pilot testing. The applicable hazardous waste regulations require bench scale 

treatability studies prior to treating the bulk of the waste.  

I1.  

Pursuant to 10 CFR 70.14, 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." 

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 in 10 CFR 

Part 70. Section 10 CFR 150.10 exempts persons in Agreement States, who possess SNM in 

quantities not sufficient to form a critical mass, from Commission imposed licensing 

requirements and regulations. The method for calculating a quantity of SNM not sufficient to
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form a critical mass is set forth in 10 CFR 150.11. Therefore, WCS is currently limited by NRC 

regulation to possess SNM in quantities set out in 10 CFR 150.10 and 150.11. The State of 

Texas has a similar possession limit in the license it issued to WCS. WCS requested the 

exemption because it expects that the current limits set forth in 10 CFR Part 150 will severely 

impact its ability to compete in the mixed waste treatment market. The exemption proposed to 

apply concentration-based limits rather than mass-based limits.  

Ill.  

The staff believes that the appropriate action is to issue WCS an exemption.  

Specifically, WCS would be exempted from the requirements of 10 CFR Part 70, including the 

requirements for an NRC license in 10 CFR 70.3, for SNM within the restricted area at WCS's 

site, provided that: 

1. Concentrations of SNM in individual waste containers and/or during processing must not 

exceed the following values.  

SNM Isotope Operational Limit ;i1ea_ .,rement Uncertainty 
(gram SNM/gram waste• I ",-rar- £NM/gram waste) 

U-233 4.7E-04 7.1E-05 

U-235 9 9E-04 1.5E-04 
(10 percent 
enriched) 

U-235 6.2E-04 9.3E-05 
(100 percent 

enriched) 

Pu-239 2.8E-04 4.2E-05 

Pu-241 2.2E-04 3.2E-05
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When mixtures 6f these SNM isotopes are present in the waste, the sum-of-the

fractions rule, as illustrated below, should be used.  

U-233 conc 100wt%U-235 conc lOwt%U-235 conc Pu-239 conc Pu-241 conc + + + + < 

U-233 limit lOOwt%U-235 limit lOwt%U-235 limit Pu-2391imit Pu-241 limit 

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 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.  

2. 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 mixture-r :f the above elements such as magnesium oxide, 

magnesium carbonate, magnesium fluoride, bismuth oxide, etc. do not conta.r- other 

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

the generator, based on prcc-iss knowledge or testing.  

3. 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 and documented by 

the generator, based on process knowledge, or testing.
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4. 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.  

5. Processing of mixed waste containing SNM will be limited to chemical stabilization using 

the following chemicals: ferrous sulfate, ferrous sulfide, portland cement, sodium 

hypochlorite, sodium tripoly-phosphate, Metaplex II (attapulgite-type clay), hexaderyl 

mescaptan, lime, sodium hydroxide, Metaplex Ill, hydrogen peroxide, sodium 

metabisulfate, sodium sulfide, and sodium hydrosulfide.  

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

-5-



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 must be uniform, or other 

information supporting spatial distribution.  

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 ine information is sufficient to 

demonstrate compliance with Condi-noc':L 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 wi, .,qe Conditions. WCS shall retain this 

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

uncertainty does not exceed the uncertainty value in Condition 1, and that the waste 

meets Conditions 2 through 4.  

WCS shall require generators to sample and determine the SNM concentration for each 

waste stream at the following frequency: (a) if the concentrations are above one tenth 

the SNM limits (Condition 1), once per 600 kg, (b) if the concentrations are below one 

tenth and greater than one hundredth of the SNM limits, once per 6,000 kg, and (c) if the 

concentrations are below one hundredth of the SNM limits, once per 60,000 kg.  

If the waste is determined to be not homogeneous (i.e., maximum, which cannot exceed 

the limits in Condition 1, and minimum testing values performed by the generator are 

greater .nan 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 certifications required under these conditions shall be made in writing and 

include the statement that the signer of the certification understands that this 

information is required to meet the requirements of the U.S. Nuclear Regulatory 

Commission and must be complete and accurate in all material respects.
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7. WCS shall sample and determine the SNM concentration for each waste stream at the 

following frequency: (a) if the concentrations are above one tenth the SNM limits 

(Condition 1), once per 1,500 kg for the first shipment and every 6,000 kg thereafter, (b) 

if the concentrations are below one tenth and greater than one hundredth of the SNM 

limits, once per 20,000 kg for the first shipment and every 60,000 kg thereafter, and (c) 

if the concentrations are below one hundredth of the SNM limits, once per 600,000 kg.  

This confirmatory testing is not required for waste to be disposed of at DOE's WIPP 

facility.  

If the waste is determined to be not homogeneous (i.e., maximum and minimum testing 

values performed by the generator are greater than five times the average value), WCS 

shall sample and determine the SNM concentration once per 1,500 kg for the first 

shipment and every 6,000 kg thereafter, regardless of SNM concentration. In this case, 

samples shall be a composite consisting of four uniformly sampled aliquots.  

8. WCS shall notify the NRC, Region IV office within 24 hours if any of the above 

Conditions are violated. A written rotification of the event must be provided within 

days.  

9. WCS shall obtain NRC approval prior to changing any activities associated with the 

above Conditions.  

The licensing requirements in 10 CFR Part 70 apply to persons possessing greater than 

critical mass quantities (as defined in 10 CFR 150.11). The principal emphasis of Part 70 is
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criticality safety and safeguarding SNM against diversion or sabotage. Staff considers that 

criticality safety can be maintained by relying on concentration limits, under the conditions 

specified above. Safeguarding SNM against diversion or sabotage is not considered a 

significant issue because of the diffuse form of the SNM in waste meeting the above conditions.  

These concentration limits are considered an alternative definition of quantities not sufficient to 

form a critical mass to the weight limits in 10 CFR 150.11, thereby assuring the same level of 

protection.  

The Commission concludes that this proposed exemption will have no significant 

radiological or nonradiological environmental impacts. Accordingly, the Commission has 

determined, pursuant to 10 CFR 70.14, that the exemption of above activities 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 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 EA 

for the proposed ac-ion wherein it has determined that the granting of this exemption will have 

no sigr,,fican-. impacts on the quality of the human environment. Copies of the EA and SER are 

available for public inspection at the Commission's Public Document Room, located at One 

White Flint North, Room 0-11F21, 11555 Rockville Pike, Rockville, MD 20852.  

-Z 
Dated at Rockville, Maryland this ?ý day of ____.__ 2001.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Marti irgilib, Director 
Office of Nuclear Material Safety 

and Safeguards 
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U.S. NUCLEAR REGULATORY COMMISSION 
DOCKET 70-7005 

WASTE CONTROL SPECIALISTS, LLC 
ISSUANCE OF ENVIRONMENTAL ASSESSMENT 

AND FINDING OF NO SIGNIFICANT IMPACT 

FOR EXEMPTION FROM CERTAIN NRC LICENSING REQUIREMENTS FOR 

SPECIAL NUCLEAR MATERIAL FOR WASTE CONTROL SPECIALISTS, LLC 

The U.S. Nuclear Regulatory Commission (NRC or the Commission) is considering 

issuance of an Order pursuant to Section 274f of the Atomic Energy Act that would exempt 

Waste Control Specialists LLC (WCS) from certain NRC regulations. The exemption would 

allow WCS, under specified conditions, to possess waste containing special nuclear material 

(SNM), in greater quantities than specified in 10 CFR Part 150, at WCS's facility located in 

Andrews County, Texas, without obtaining an NRC license pursuant to 10 CFR Part 70. A 

description of the operations at the facility and staffs safety analysis for the exemption are 

discussed in the companion Safety Evaluation Report (SER).  

ENVIRONMENTAL ASSESSMENT (EA) 

Identification of Proposed Action: Staff proposes to exempt WCS from the licensing 

requirements in 10 CFR Part 70. The exemption would permit WCS to possess SNM without 

regard for mass. Rather than relying on mass to ensure criticality safety, concentration-based 

limits are being applied, such that accumulations of SNM at or below these concentration limits 

would not pose a criticality safety concern. The methodology used to establish these limits is 

discussed in the SER. The exemption is contingent on WCS complying with specific conditions 

in the exemption. These conditions are as follows:
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1. Concentrations of SNM in individual waste containers and/or during processing must not 

exceed the following values: 

SNM Isotope Operational Limit Measurement Uncertainty 
(gram SNM/gram waste) (gram SNM/gram waste) 

U-233 4.7E-04 7.1 E-05 

U-235 9.9E-04 1.5E-04 
(10 percent 
enriched) 

U-235 6.2E-04 9.3E-05 
(100 percent 

enriched) 

Pu-239 2.8E-04 4.2E-05 

Pu-241 2.2E-04 3.2E-05 

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. 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 lOOwt%U-235 conc ,w,%-t,/oU-235 conc Pu-239conc Pu-.24. mnc 
+ + + 

U-233 limit 100,t%U-235 limit lOwt%U-235 limit Pu-239 limit Pu-241 limit 

The SNM must be homogeneously distributed throughout the waste. If the SNrlJ is not 

homogeneously distributed, then the limiting concentrations must not be exceeded on 

average in any contiguous mass of 600 kilograms.  

2. 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
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elements. The presence of the above materials will be determined and documented by 

the generator, based on process knowledge or testing.  

3. 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 and documented by 

the generator, based on process knowledge, or testing.  

4. 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.  

5. Processing of mixed waste containing SNM will be limited to chemical stabilization using 

4he ;_--"owing chemicals: ferrous sulfate, ferrous sulfide, portland cement, sodium 

hypochlorite, sodium tripoly-phosphate, Metaplex II (attapulgite-type clay), hexaderyl 

mescaptan, lime, sodium hydroxide, Metaplex Ill, hydrogen peroxide, sodium 

metabisulfate, sodium sulfide, and sodium hydrosulfide.  

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.
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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 must be uniform, or other 

information supporting spatial distribution.  

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 inc,,.:.= st:.- .=rts that WCS has a written copy of all the 

information required at -. at 'a- -"arncterization information is adequate and 

consistent with the waste oescription, 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 ceae. - ne 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, that the measurement
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uncertainty does not exceed the uncertainty value in Condition 1, and that the waste 

meets Conditions 2 through 4.  

WCS shall require generators to sample and determine the SNM concentration for each 

waste stream at the following frequency: (a) if the concentrations are above one tenth 

the SNM limits (Condition 1), once per 600 kg, (b) if the concentrations are below one 

tenth and greater than one hundredth of the SNM limits, once per 6,000 kg, and (c) if the 

concentrations are below one hundredth of the SNM limits, once per 60,000 kg.  

If the waste is determined to be not homogeneous (i.e., maximum, which cannot exceed 

the limits in 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 certification required under these conditions shall be made in writing and 

include the statement that the signer of the certification understands that this 

information is required to meet the requirements of the U.S. Nuclear Regulatory 

Commission and must be complete and accurate in all material respects.  

7. WCS shall sample and determine the SNM concentration for each waste stream at the 

following frequency: (a) if the concentrations are above one tenth the SNM limits 

(Condition 1), once per 1,500 kg for the first shipment and every 6,000 kg thereafter, 

(ft if the concentrations are below one tenth and greater than one hundredth of the SNM 

limits, once per 20,000 kg for the first shipment and every 60,000 kg thereafter, and (c) if 

the concentrations are below one hundredth of the SNM limits, once per 600,000 kg.  

This confirmatory testing is not required for waste to be disposed of at DOE's WIPP 

facility.  

If the waste is determined to be not homogeneous (i.e., maximum and minimum testing 

values performed by the generator are greater than five times the average value), WCS 

shall sample and determine the SNM concentration once per 1,500 kg for the first
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shipment and every 6,000 kg thereafter, regardless of SNM concentration. In this case, 

samples shall be a composite consisting of four uniformly sampled aliquots.  

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.  

Need for the Proposed Action: WCS requested an exemption in a letter dated 

February 22, 2000. WCS noted that Envirocare of Utah, Inc. was granted a similar exemption.  

As a basis for the request, WCS noted that it was receiving higher quantities of waste containing 

SNM for treatment. They further note that they have not exceeded the current SNM mass limits 

in its State of Texas license, but expected that the current SNM mass limits could severely 

impact their ability to compete in future mixed waste treatment markets.  

Environmental Impacts of the Proposed Action: WCS is licensed by the State of Texas, 

an NRC Agreement State, under a 10 CFR Part 30 equivalent license for the treatment and 

storage of mixed waste and low level radioactive waste. WCS is also licensed by Texas to 

dispose of hazardous wastes. The State of Texas, in support of its licensing activities, has 

conducted safety reviews of radiological activities at the site. The proposed actions now under 

consideration would allow for more SNM to be stored on site, but should not substantially 

change environmental impacts from current .-- z. ations. Effluent releases and potential doses to 

the public are regulated by the State of Texas and are not anticipated to change as a result of 

the increased storage of SNM on site. It is anticipated that the exemption will result in an 

increase (up to 20 percent) in truck shipments to the WCS facility. However, in the absence of 

the exemption, these shipments would likely go to other facilities. In addition, the increased 

traffic in the area surrounding WCS will not appreciably change the overall traffic in the area.  

Therefore, the net transportation impact will not be significant.

-6-



The regulations regarding SNM possession in 10 CFR Part 150 set mass limits whereby 

a licensee is exempted from the licensing requirements of 10 CFR Part 70 and can be regulated 

by an Agreement State. The licensing requirements in 10 CFR Part 70 apply to persons 

possessing greater than critical mass quantities (as defined in 10 CFR 150.11). The 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 specified conditions. These concentration limits are considered 

an alternative definition of quantities not sufficient to form a critical mass to the weight limits in 

10 CFR 150.11, thereby assuring the same level of protection. While there could be impacts if 

the exemption conditions are not met, such potential impacts are no different than if current 

requirements are not met. Safeguarding of SNM in waste is not considered a significant issue 

because of the diffuse form of the SNM in the waste.  

A condition of the proposed action (condition 7) would require WCS to conduct periodic 

confirmatory concentration verification on waste containing SNM. WCS currently conducts 

activities where waste is handled, but the additional sampling and testing would be in addition to 

current site activities already conducted under WCS's radiation protection program. The 

additional sampling and testing would also be conducted under this radiation protection program 

with an emphasis on maintaining doses as low as reasonably achievable. The sampling and 

testing required will re-, n an increase in dose to workers. However, the increase in 

occupational exposure will be within regulatory limits and is considered justified in order to 

provide additional assurance that the SNM concentrations in waste do not exceed the specified 

limits.  

Based on the above, the NRC concludes that this proposed exemption will have no 

significant radiological or nonradiological environmental impacts.  

Alternatives to the Proposed Action: The NRC staff considered two alternatives to the 

proposed action. One alternative to the proposed action would be to not grant the exemption 

(no-action alternative). Under this alternative, WCS would continue to be restricted to possess 

limited quantities of SNM. As discussed above, the environmental impacts from allowing a
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greater quantity of SNM, subject to concentration and other conditions, are essentially 

equivalent to the no-action alternative. As discussed above, an increase in occupational 

exposure would result from the sampling and testing of SNM waste.  

Another alternative would be to grant the exemption without conditions. This option 

would not provide the same level of protection against an inadvertent criticality as the current 

mass limits in 10 CFR Part 150 and would not provide sufficient protection of health, safety, and 

the environment. A third alternative would be to grant the exemption without imposing the 

condition in the Order to perform confirmatory testing. This option would not increase the 

occupational dose; however, as discussed above and in the SER, this confirmatory testing is 

considered necessary to provide additional assurance that the SNM concentrations reported on 

the manifest are accurate. Grossly exceeding the SNM concentration limits could result in an 

inadvertent criticality. In this event, it is likely that nearby workers would receive doses in 

excess of the annual occupational limits. The limits defined under the preferred alternative 

would insure that this event would not occur or would be remote.  

Agencies and Persons Consulted: Officials from the State of Texas, Department of 

Health were contacted about this EA for the proposed action and had no comments.  

FINDING OF NO SIGNIFICANT IMPACT 

The environmental impacts of the proposed action have been reviewed in accordance 

with the requirements set forth in 10 CFR Part 51. Based upon the foregoing EA, the NRC finds 

that the proposed action of granting an exemption from NRC licensing requirements in 10 CFR 

Part 70 under the conditions specified will not significantly impact the quality of the human 

environment. The staff further finds that none of the criteria contained in 10 CFR 51.20 which 

would require the preparation of an Environmental Impact Statement (EIS) has been met.
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Accordingly, the NRC is not required to prepare an EIS for the proposed exemption.  

Dated at Rockville, Maryland this (otday of Oco0er" 2001.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas H. Essig, Chief 
Environmental & Performance Assessment Branch 
Division of Waste Management 
Office of Nuclear Material Safety 

and Safeguards
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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 

1. INTRODUCTION 

In a letter dated September 25, 2000, (Ref. 1), Waste Control Specialists, LLC (WCS) requested 
an exemption for certain U.S. Nuclear Regulatory Commission (NRC) regulations relative to the 
possession of special nuclear material (SNM). Under the Atomic Energy Act, as amended, 
(Section 274), SNM in quantities not sufficient to form a critical mass may be licensed by an 
Agreement Statement. The quantities are defined in NRC regulations (10 CFR 150.11). For 
greater than the Part 150.11 SNM quantities, a license pursuant to 10 CFR Part 70 issued by 
NRC is required. WCS is requesting an exemption from licensing under Part 70 for possession 
of greater than the Part 150 SNM limits. The NRC issued a similar exemption to Envirocare of 
Utah, Inc. in May 1999.  

WCS operates a low level waste (LLW) and mixed waste (MW) storage and treatment facility in 
Andrews County, Texas. The facility also disposes of hazardous waste. This facility is licensed 
by the State of Texas Department of Health (TDH), an NRC Agreement State, under a 10 CFR 
Part 30 equivalent radioactive materials license (RML) (Ref. 2). The facility is also licensed by 
the Texas Natural Resource Conservation Commission (TNRCC) to treat and dispose of 
hazardous waste. In 1997, WCS began accepting Resource Conservation and Recovery Act 
(RCRA) and Toxic Substance Control Act (TSC,.) wvastes 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 SNM.  

WCS receives wastes by rail and truck. All of the waste received by truck and some of the 
waste received by rail are in containers. These containers vary in size from 55-gallon drums to 
70 cubic yard intermodal containers. Bulk waste received by rail is placed in large (90 cubic 
yard) roll-off containers. Separate storage and treatment facilities exist for the RCRA and TSCA 
waste and the MW and LLW. Storage of the MW and LLW occurs in two buildings and an 
adjacent outside area. WCS treats mixed waste using several technologies including 
(1) chemical stabilization, (2) shredding, (3) deactivation, (4) neutralization, and (5) macro 
encapsulation with cement. WCS is also permitted by TDH to perform compaction using a 
Ramflat compactor. WCS is also considering adding a solvated electron technology (SET) 
system and macro encapsulation using low density polyethylene. The SET is authorized in the 
TDH license for pilot testing. The applicable hazardous waste regulations require bench scale 
treatability studies prior to treating the bulk of the waste.
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The RML currently limits the total mass of SNM to 350 grams of uranium-235 (U-235), 
200 grams of uranium-233 (U-233), and 200 grams of plutonium. The unity rule (sum-of
fractions) is applied when more than one SNM isotope is present. These mass limits apply to 
the entire facility. In addition, the activity of several "Categories" (as defined in Texas 
Administrative Code 289.254(d)(1)) is also limited by the RML. Specifically, the activity of 
Category I, II, Ill and IV isotopes are limited to 200 Curies (Ci), 2,000 Ci, 20,000 Ci, and 
200,000 Ci, respectively.  

2. PROPOSED ACTION 

Staff proposes to issue an Order to WCS that would exempt it from the licensing requirements in 
10 CFR Part 70. The exemption (Order) would permit WCS to possess SNM without regard for 
mass. Rather than relying on mass to insure criticality safety, a concentration limit is being 
applied, such that accumulations of SNM at or below this concentration limit would not pose a 
criticality safety concern.  

3. EVALUATIONS 

In evaluating the safety of the proposed action, staff is relying on the State of Texas safety 
evaluations relative to SNM for 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, this exemption is limited to the 
concentration of SNM in the MW and LLW and does not address any solely hazardous waste 
issues.  

Our evaluations are based in part on a site visit that was documented in a report dated 
January 29, 2001 (Ref. 2). This site visit report included several action items where additional 
information was requested from WCS. WCS responded to this request in a letter dated 
March 13, 2001 (Ref. 3). On May 8, 2001, we issued a request for additional information 
(Ref. 4) to clarify commitments and modify operating procedures. WCS responded to this 
request in a letter dated June 15, 2001 (Ref 5).  

Criticality Safety 

Currently, criticality safety is maintained at the site through compliance with the SNM mass limits 
in 10 CFR Part 150, which are incorporated into License Condition 19.A of the RML. To allow 
WCS to increase the mass quantity of SNM, staff proposes to shift the criticality safety basis 
from a mass-based criteria to a concentration-based one. Therefore, staff developed 
concentration limits for each SNM isotope. Staff determined that several conditions of the 
Order, in addition to a concentration limit, would be required to assure criticality safety.  

Based on its analysis of the operations and waste forms at the WCS site, staff concludes that 
waste processing and storage operations can be conducted with acceptably low risk of nuclear 
criticality. The technical basis for this conclusion and the required conditions in the Order are 
presented below. These conditions would be included in an Order to WCS and would be
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incorporated by the State of Texas into its RML. The Order would become effective only after 
the conditions are incorporated as license conditions into the State of Texas RML. The detailed 
language of the conditions are presented in Section 5. Conceptually, the conditions are: 

SNM isotope concentration limits (Condition 1); 
bulk chemical limits (Condition 2); 
unusual moderator limits (Condition 3); 
soluble SNM limits (Condition 4); 
mixed waste processing limits (Condition 5); 
waste characterization and certification requirements (Condition 6); and 
waste receipt sampling condition (Condition 7).  

The basic approach is the specification of four sets of technical criticality safety limits 
(Conditions 1 through 4), with the provision in Condition 6 for a certification and waste 
characterization assuring that these limits will not be exceeded. The waste sampling plan of 
Condition 7 provides for detection of erroneous shipment of waste that does not comply with the 
concentration limits. Condition 5 limits mixed waste processing activities to those currently used 
by WCS.  

CONCENTRATION LIMITS FOR SUBCRITICALITY 

Although a criticality can intentionally be produced with a relatively small mass of SNM under 
ideal conditions, it is more difficult for a criticality to occur in more diffuse material such as LLW 
or MW. However, it is not inconceivable for a LLW criticality to occur with sufficient SNM 
concentration. To establish a safe SNM concentration limit for LLW or MW, a conservative 
model that bounds possible conditions was developed. In general, the most important factors 
that affect the criticality safety of diffuse SNM in LLW or MW are: 

1. The quantity, isotope, enrichment, and distribution of the SNM; 
2. The presence of moderating materials, and their distribution; and 
3. The presence of neutron absorbing materials, and their distribution.  

The isotopic composition and enrichment of the SNM depends on the waste stream. To be 
used as fuel in reactors, natural uranium is enriched in uranium-235 (U-235). Enrichment is a 
ratio of the weight of U-235 to total uranium, and is typically expressed as a percent. Most 
nuclear fuel is enriched to less than five weight percent; therefore, waste streams from fuel 
fabrication facilities contain low enriched uranium. However, nuclear fuel for naval submarines 
is enriched to greater than 90 weight percent. The criticality concern increases with enrichment.  
To bound these two types of waste streams, concentration limits were developed for 10 percent 
and 100 percent enriched uranium. Significant quantities of plutonium and uranium-233 (U-233) 
are not common in commercial or industrial waste streams. These waste materials are 
predominately generated from the clean up of Department of Energy (DOE) facilities and in high 
level waste (spent nuclear fuel). WCS receives waste for treatment and storage from both 
commercial and DOE facilities. Therefore, concentration limits were developed for all the SNM 
isotopes.
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LLW and MW are composed of a wide variety of materials, including personnel protective 
clothing, bead resins, filters, sludges, soil, and concrete. In order to simplify the calculations and 
provide for a conservative estimate of the critically safe concentration of SNM, silicon dioxide 
(SiC 2), or sand, was used as a surrogate for the waste matrix. Silicon has a very low neutron 
capture cross-section, and SiC 2 is often a major constituent in the soil and other natural 
materials. To ensure that the use of silicon dioxide as a surrogate for waste would give 
conservative results, other elements were substituted for the silicon on an atom-for-atom basis 
in a series of computer calculations. The baseline model was of an infinite dry system 
containing U-235 at a density of 0.00141 g/cm3 and silicon dioxide at a density of 1.6 g/cm3, and 
which had a calculated k,,f of 0.95. A comparison was made based on the calculated knf of each 
system. All other elements resulted in a lower value of kf with the following exceptions: helium, 
beryllium, carbon (graphite), fluorine, magnesium, and bismuth. Restrictions concerning 
beryllium and graphite are described in the Unusual Moderator Section below. Helium, fluorine, 
magnesium, and bismuth are not expected to be dominant materials in waste material, relative 
to silicon. In particular, fluorine is generally found in chemical compounds with elements that are 
stronger absorbers of neutrons, such as calcium. Using the same assumptions described 
above, calcium fluoride (CaF 2) has a calculated knf of 0.53, much lower than that of silicon 
dioxide. However, magnesium fluoride (MgF 2) has a calculated k1nf of 1.30, which is greater than 
that of silicon dioxide. Magnesium fluoride is not a common compound in soil, but may be 
present in the waste matrix itself. To limit the presence of these chemicals from occurring in 
bulk quantities in pure form, Condition 2 was included to preclude this for waste shipped to 
WCS.  

The presence of a "neutron moderator," such as water or hydrocarbons (e.g., plastics), can 
significantly reduce the SNM concentration required for criticality. Slow neutrons have a far 
greater probability of causing fission in U-235 or plutonium-239 (Pu-239). However, most 
neutrons produced by a fissic" are "fast" neutrons. A moderator slows neutrons as the neutrons 
collide with the moderator ato,.as. Elements with light nuclei such as hydrogen, deuterium, and 
carbon are particularly good neutron moderators. There exists an optimum degree of 
moderation because if the ratio of hydrogen to SNM becomes too large, the probability that the 
hydrogen will absorb the neutron, rather than moderate the neutron, becomes larger. In the 
criticality model, the amount of moderation was optimized to produce the most reactive system 
because the actual degree of moderation in any single waste package is typically not known. In 
addition, it was assumed that one tenth percent of unusual moderators (see below) would be 
present.  

Materials that capture neutrons are termed absorbers, and most materials are both moderators 
and absorbers to varying degrees. In actual waste disposal environments, neutron absorbers 
such as iron, calcium, copper and sodium would be expected to be present in the waste, thus 
making the SNM waste less likely to cause an inadvertent criticality. In addition, the waste 
container (e.g., steel drums) will act as a neutron absorber. In the criticality model, neutron 
absorbers in the waste and waste container were not included.
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In establishing the SNM concentration limits, staff used criticality calculations in three studies 
prepared by Oak Ridge National Laboratory (ORNL): NUREG/CR-6505 Volumes 1 and 2 
(Refs 7 and 8), and ORNL/TM-13765 (Ref. 9). The studies evaluated U-233, U-235, Pu-239, 
and plutonium-241 (Pu-241), and provide the neutron multiplication factor (k) for infinite media 
systems (k-infinity) over a range of SNM concentrations. (A k-value greater than 1.0 represents 
a possible critical condition.) The studies also provide dimensions and areal densities for infinite 
slabs and linear densities for cylinders, and diameter and minimum SNM mass for finite spheres 
corresponding to a k-effective of 0.95 over a range of concentrations. A k-value of 0.95 was 
selected as the subcritical limit. The studies assumed that unusual moderators were not 
present. Staff also performed independent calculations, as described below, using the SCALE 
computer program to verify the calculations performed by ORNL and to evaluate the affect of 
small amounts of unusual moderators.  

While the SCALE computer code system and the neutron cross-section libraries that were used 
have been extensively validated against many critical benchmark experiments, there are not 
many documented critical experiments utilizing SNM and SiO 2 systems. Recently published 
critical experiments performed at the Institute of Physics and Power Engineering within the 
Russian Federation (Ref. 10) allow for verification that the SCALE computer code system and 
libraries do a good job of calculating SNM and SiO2 models with variable levels of moderation.  
Two series of experiments were performed by IPPE, one with highly enriched uranium and one 
with plutonium. Using the same suite of SCALE codes and neutron cross-section libraries that 
were used for developing these exemption criteria, staff has reviewed and performed 
independent confirmatory calculations of the first series of experiments to characterize 
computational biases and uncertainties for LLW- and MW-like materials having significant 
variations in neutron energy spectra.  

These significant variations in neutron energy spectra are -ez.-sentative of contaminated soils 
with varying water moisture content. Those calculations confirm that the computational biases 
for variably moderated "soil like" systems that are contaminated with uranium are relatively small 
(i.e., computed kff divided by experimental kff ratios, C/E, less than 1 percent). Therefore, the 
subcritical and operational margins used for the exemption values are judged to safely bound 
"soil-like" systems that are comprised of enriched uranium, silicon dioxide, hydrocarbon and/or 
water moderators, and all other common LLW and MW materials having lesser neutron 
moderating and larger neutron capture characteristics. Experience and engineering judgement 
provide the basis for accepting equivalent subcritical and operational margins for the safety of 
the plutonium and U-233 exemption values. The uncertainties involved in the calculations are 
considered small and conservative compared to the variation found in LLW and MW matrixes.  
Also, the methods and assumptions used to calculate subcritical values from the calculated 
critical values contain sufficient conservatism so that computational uncertainty is not a major 
factor.  

Staff used infinite media results in developing the concentration limits. For infinite media 
systems, there is no neutron leakage or losses from the system. This maximizes the reactivity 
of the system. In addition, these criticality calculations do not include neutron interactions with 
waste containers or transmission through air space between containers. Metal waste containers
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will absorb a significant number of neutrons, so omitting the containers from the model will 
maximize reactivity. Using the infinite media results is conservative for the following reasons: 
(1) actual waste configurations do not approach dimensions of an infinite media system 
(20 cubic feet), (2) it is unlikely that large volumes of SNM waste at the maximum concentration 
will be stored contiguously, (3) neutron interaction with the waste package will reduce the 
reactivity of the system, and (4) spacing between containers within finite storage areas will 
reduce the reactivity of the system due to neutron leakage. As discussed below, the theoretical 
subcritical limit was further reduced to establish an operational limit.  

In establishing operational concentration limits and considering that concentration will be the 
primary criticality control, staff reduced the subcritical limit to account for operational 
uncertainties. Part of the concern in establishing the operational concentration limit was based 
on how accurately generators could determine the concentration of the SNM in the waste.  
Typically, U-235 and other fissile isotopes are measured using gamma or alpha spectroscopy 
methods to measure the activity of the isotope and/or daughter products in the entire waste 
package. The uncertainties associated with this method are based on a number of factors such 
as count time, type of detector, container geometry, density of the waste, distribution of SNM 
within the container. 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 of the Order 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.  

As discussed above, criticality calculations have been performed for U-233, U-235, Pu-239 and 
Pu-241. However, all plutonium isotopes are considered to be SNM, and criticality 
concentration limits for the other plutonium isotopes in an infinite matrix of SiO 2 have not been 
determined. Some of the common plutonium isotopes such as Pu-238, Pu-240, Pu-242 and 
Pu-244 are fissionable but not fissile. Non-fissile fissionable materials require high energy 
neutrons to maintain a fission chain reaction; although, fissile material (U-233, U-235, Pu-239, 
and Pu-241) can be fissioned by neutrons of any energy. Moreover, several plutonium isotopes 
have relatively short half lives (i.e., Pu-232, Pu-233, Pu-234, Pu-235, Pu-237, Pu-243, Pu-245, 
Pu-246, and Pu-247) and would decay rapidly to extremely low concentrations. To evaluate the 
criticality significance of these other plutonium isotopes, staff compared the minimum critical 
masses (typically optimally moderated and reflected spheres) of these isotopes with the 
minimum critical mass of Pu-239, as shown in Table 1 (Refs. 11 and 12). Because the minimum 
critical masses for the other plutonium isotopes, except Pu-241, are significantly higher than 
Pu-239, staff concludes that the concentration limits for the other plutonium isotopes will not 
contribute significantly to criticality. It is very unlikely that pure Pu-241 would be found in waste, 
since it is difficult to separate from other plutonium isotopes. Mixtures of Pu-241 with other 
plutonium, including Pu-240, are much less reactive. According to Clark (Ref. 12), it is
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conservative to treat Pu-241 as Pu-239 provided the Pu-240 concentration is at least equal to 
the Pu-241 concentration. To confirm this, staff performed calculations using mixtures of 
Pu-239 and Pu-241 with Pu-238 and Pu-242 to verify that these mixtures were less reactive 
than Pu-239 or Pu-241 alone. In applying the SNM concentration limits to waste containing 
plutonium, WCS needs only to evaluate Pu-239 and Pu-241. The addition of other plutonium 
isotopes will further reduce the reactivity of the system and do not need to be evaluated for 
criticality safety.
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TABLE 1. Comparison of Minimum Critical Masses of Plutonium

* - Data not provided in literature 
NA - Not applicable 

Table 2 summarizes the subcritical and operational limits for 100 percent enriched U-235, 
10 percent enriched U-235, U-233, Pu-239, and Pu-241, as derived in ORNLJTM-1 3765 for 
infinite media. When mixtures of these S,-NM isotopes are present in the waste, the sum-of-the
fractions rule, as illustrated below, should be used.  

U-233 conc lOOwt%U-235 conc 1Owt%U-235 cone Pu-239 conc Pu-241 conc 
+ + + + <_1 U-233 limit lOOwt%U-235 limit lOwt%U-235 limit Pu-239 limit Pu-241 limit
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Nuclide Minimum 

Critical Mass Mc(nuclide)/ 
(Mc) (gram) Mc(Pu-239) 

Pu-236 * NA 

Pu-238 4000 9.3 

Pu-239 450 1.0 

Pu-240 19000 42.2 

Pu-241 230 0.5 

Pu-242 56000 124.0 

Pu-243 * NA 

Pu-244 * NA



Table 2. SNM Subcritical and Operational Limits 

SNM Isotope Subcritical Limit Operational Limit 

(gram SNM/gram waste) (gram SNM/gram waste) 

U-233 6.760E-04 4.7E-04 

U-235 1.413E-03 9.9E-04 
(10 percent 
enriched) 

U-235 8.828E-04 6.2E-04 
(100 percent 

enriched) 

Pu-239 3.993E-04 2.8E-04 

Pu-241 3.072E-04 2.2E-04 

UNUSUAL MODERATOR LIMITS 

The concentration values reported in NUREG/CR-6505 Volumes 1 and 2 are based on the 
assumption that unusual moderators are not present. The concentration values reported in 
ORNLFTM-1 3765 consider 0.1 percent unusual moderators by weight. These unusual 
moderators are materials, such as beryllium, graphite, and he-avy water (D20), that are less 
efficient neutron moderators than water, but have lower neutron absorption characteristics than 
water. Therefore, a system of SNM with such moderators can. become 1ritical at a lower 
concentration than it would with only water present. These unusual moaerating materials are 
used at many nuclear facilities, and may be present with the SNM in the MW and LLW.  
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. In discussions 
with WCS, a limit of one tenth of one percent of the SNM mass was selected as bounding value.  
As discussed above, this magnitude of unusual moderators was used to calculate the general 
case concentration limits.  

SOLUBLE SNM COMPOUNDS 

Staff examined mechanisms that could increase the concentration of the SNM in the waste.  
One of these mechanisms is that highly soluble uranium or plutonium could be readily leached 
with water and concentrate the SNM. Highly soluble forms of uranium and plutonium 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
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fluoride, plutonium nitrate, etc. Staff considered that leaching or washing of soluble SNM from 
waste in containers could occur and collect in a comer of the container. Consistent with 10 CFR 
Part 150, staff selected a mass limit of 350 g of soluble U-235, 200 g of soluble U-233, and 
200 g of soluble Pu in a single container as being acceptable to insure subcriticality. For 
mixtures of SNM, the sum of the fractions rule would apply. Staff also considered leaching of 
SNM material outside of the containers; however, these scenarios were not considered credible 
because of requirement under transportation regulations for containers to be tight and the 
monitoring of containers by WCS to detect leaks and/or container degradation. Staff further 
recognizes that the mass of SNM will be limited by the consignment mass limits in 10 CFR 
Part 71.  

PROCESSING OF WASTE CONTAINING SNM 

WCS principle activity associated with radioactive material is treatment of mixed waste. WCS 
currently uses in-drum stabilization, shredding, deactivation, neutralization, and macro 
encapsulation with cement. WCS is also permitted by TDH to perform compaction using a 
Ramflat compactor. WCS is also considering adding a solvated electron technology (SET) 
system and macro encapsulation using low density polyethylene. The SET is authorized in the 
TDH license for pilot testing. For this exemption, WCS indicated that only chemical stabilization 
should be considered.  

Chemical stabilization (i.e., deactivation and neutralization) is accomplished by mixing various 
chemical reagents with the waste. WCS currently uses a limited number of chemicals in its 
stabilization process. These chemicals are limited to ferrous sulfate, ferrous sulfide, portland 
cement, sodium hypochlorite, sodium tri,poly-phosphate, Metaplex II (attapulgite-type clay), 
hexaderyl mescaptan, lime, sodium hydroxide, Metaplex Ill, hydrogen peroxide, sodium 
metabisulfate, sodium sulfide, and sodium hydrosulfide. These chemicals may be mixed 
singularly or in combination and in varying amounts. The end result is to immobilize hazardous 
constituents in the MW. In order to verify the effectiveness of the treatment process, bench 
scale testing is conducted in accordance with EPA procedures. Following a successful 
treatability study, the subject waste is treated either in using an in-drum mixer or in a large 
mixing pan with a hydraulic arm.  

Staff reviewed the list of chemicals and determined that they would not significantly increase the 
solubility or mobility of the SNM. Staff evaluated the affect of these treatment technologies and 
determined that a condition was required in the Order to restrict the mixed waste processing 
activities used by WCS. Should WCS desire to use new technologies, a request to the NRC in 
accordance with Condition 9 would be required.  

ENSURING THAT WASTE DOES NOT EXCEED THE MAXIMUM CONCENTRATION LIMITS 

The analyses showing that the concentration limits on SNM assure subcriticality even in infinite 
amounts were performed using a uniform distribution of the SNM. A non-uniformity exceeding 
the critical concentration could be critical if large enough. Thus, it is necessary to ensure that
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the waste meets these concentration limits with a certain degree of uniformity. Staff developed 
a number of steps in order to ensure that the waste uniformly meets the maximum concentration 
limits.  
The first step would occur before any SNM waste is shipped. WCS currently requires 
generators to submit a pre-shipment waste characterization before any waste is shipped. Staff 
intends to augment the current proposal to promote increased emphasis on generators knowing 
the range and variability of the SNM concentrations in its wastes. The purpose of the pre
shipment waste characterization is to provide WCS with information that shows that the 
generator has sufficient knowledge of the range and variability of the SNM concentration.  
Condition 6 provides detailed information that WCS shall require generators to submit as part of 
this pre-shipment characterization. WCS shall review this information and determine if it is 
adequate to assure that the waste shipments will meet Conditions I through 4.  

In reviewing this information, WCS will need to rely on the generators' description of the waste 
stream. Knowledge of the process by which the waste was generated and laid down may 
ensure 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 the 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. It is not necessary that each and every point of such waste be measured.  
There is a size scale at which relative uniformity is needed. As an estimate of this size scale, 
staff considered a worst case scenario where a volume of waste complies with the concentration 
limit, on average over the whole volume, but in which the SNM is concentrated in one corner of 
a waste package. To protect against the scenario where four such corners are assembled 
together at emplacement, this mass of uranium in a corner needs to be less than one quarter of 
a critical mass. Minimum spherical critical masses for the fissile isotopes of concern in this 
report were tabulated in ORNL/TM-1 3765 (Ref. 9). These masses were calculated using the 
assumptions of a homogeneous silicon dioxide waste matrix with a density of 1.6 g/cm 3, and 
containing no more than 40 volume percent water. Using these minimum critical masses and 
the operational limits from Table 2, staff determined that if uniformity of the waste can be 
ensured not to exceed the concentration limit, on average, over a waste mass of 600 kg, then 
safety can be assured (see Table 3). This uniformity criteria is included in Condition 1.  

In addition to describing the waste and the characterization methods used, generators will be 
required to describe the methods that will be used to determine the concentrations reported on 
the manifest. For SNM waste, WCS will require generators to test once per 450 kg of waste if 
the SNM concentration is above one tenth of the limit. When the SNM concentration is less than 
one tenth of the limit, less frequent testing is required. The testing frequency, however, should 
not reduce the testing required under material control and accountability programs or for 
accurate manifesting of the waste.
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Table 3. Uniformity Criteria

SNM Isotope Operational Limit Minimum Mass of waste to 
(gram SNM/gram Spherical Critical contain one-fourth 

waste) Mass (gram SNM) minimum critical mass 
(kg) 

U-233 4.7E-04 1140 602 

U-235 9.9E-04 2428 614 
(10 percent 
enriched) 

U-235 6.2E-04 1569 635 
(100 percent 

enriched) 

Pu-239 2.8E-04 920 823 

Pu-241 2.2E-04 524 609 

The next step would occur at the time the waste is shipped. WCS shall require generators of 
SNM waste to provide a written certification with each manifest that states that the SNM 
concentrations and the uncertainty associated with determining those concentrations do not 
exceed the limits in Condition 1, and that the waste meets Conditions 2, 3, and 4. This will 
further emphasize the importance of accurately aetermining the SNM concentrations in the 
waste.  

The final step would occur after WCS receives the waste. WCS would perform periodic 
sampling and testing to verify concentrations of radionuclides in the waste using gamma 
spectroscopy for gamma emitters and other methods for non-gamma emitters. The frequency of 
this confirmatory testing would be one tenth percent of the frequency required by the generator.  
WCS requested that the confirmatory sampling and testing not be conducted for WIPP waste.  
We have reviewed the manifesting, testing, and quality assurance requirements for the WIPP 
facility and find that there is reasonable assurance that the SNM concentrations reported on 
these manifests will be sufficiently accurate. Therefore, the confirmatory testing will not be 
required for waste that will be disposed of at DOE's WIPP facility. The requirement for this 
periodic confirmatory testing is included in Condition 7.  

4. SUMMARY AND CONCLUSION OF SAFETY EVALUATION 

Based on its analysis of the operations and waste forms at the WCS Andrews County, Texas 
site, staff concludes that waste processing and storage operations can be conducted with an 
acceptably low risk of nuclear criticality. Staff developed maximum concentration limits to 
ensure criticality safety and a set of conditions that will ensure that the concentration limits are
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not exceeded. These conditions would be included in an Order to WCS. The Order would 
become effective if the conditions are incorporated by the State of Texas into WCS's RML.  

5. EXEMPTION CONDITIONS 

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

1. Concentrations of SNM in individual waste containers and/or during processing must not 
exceed the following values: 

SNM Isotope Operational Limit Measurement Uncertainty 
(gram SNM/gram waste) (gram SNM/gram waste) 

U-233 4.7E-04 7.1 E-05 

U-235 9.9E-04 1.5E-04 
(10 percent 
enriched) 

U-235 6.2E-04 9.3E-05 
(100 percent 

enriched) 

Pu-239 2.8E-04 4.2E-05 

Pu-241 2.2E-04 3.2E-05 

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. 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 lOOwt%U -235 conc IOwtU/U-235 conc Pu-239 conc Pu-241 conc + + + +_I 

U-233 limit lOOwt%U-235 limit lOwt%U-235 limit Pu-239 limit Pu-241 limit 

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.  

2. 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. The presence of the above materials will be determined and documented by 
the generator, based on process knowledge or testing.
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3. 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 and documented by 
the generator, based on process knowledge, or testing.  

4. 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.  

5. Processing of mixed waste containing SNM will be limited to chemical stabilization using 
the following chemicals: ferrous sulfate, ferrous sulfide, portland cement, sodium 
hypochlorite, sodium tri,poly-phosphate, Metaplex II (attapulgite-type clay), hexaderyl 
mescaptan, lime, sodium hydroxide, Metaplex Ill, hydrogen peroxide, sodium 
metabisulfate, sodium sulfide, and sodium hydrosulfide.  

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 must be uniform, or other 
information supporting spatial distribution.  

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
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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, that the measurement 
uncertainty does not exceed the uncertainty value in Condition 1, and that the waste 
meets Conditions 2 through 4.  

WCS shall require generators to sample and determine the SNM concentration for each 
waste stream at the following frequency: (a) if the concentration is above one tenth the 
SNM limits (Condition 1), once per 600 kg, (b) if the concentrations below one tenth and 
greater than one hundredth of the SNM limits, once per 6,000 kg, and (c) if the 
concentrations below one hundredth of the SNM limits, once per 60,000 kg.  

If the waste is determined to be not homogeneous (i.e., maximum, which can not exceed 
the limits in Conditions 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 certification required under these conditions shall be made in writing and 
include the statement that the signer of the certification understands that this 
information is required to meet the requirements of the U.S. Nuclear Regulatory 
Commission and must be complete and accurate in all material respects.  

7. WCS shall sample and determine the SNM concentration for each waste stream at the 
following frequency: (a) if the concentration is above one tenth the SNM limits 
(Condition 1), once per 1,500 kg for the first shipment and every 6,000 kg thereafter, 
(b) if the concentrations below one tenth and greater than one hundredth of the SNM 
limits, once per 20,000 kg for the first shipment and every 60,000 kg thereafter, and (c) if 
the concentrations below one hundredth of the SNM limits, once per 600,000 kg. This 
confirmatory testing is not required for waste to be disposed of at DOE's WIPP facility.  

If the waste is determined to be not homogeneous (i.e., maximum and minimum testing 

values performed by the generator are greater than five times the average value), WCS 

shall sample and determine the SNM concentration once per 1,500 kg for the first 

shipment and every 6,000 kg thereafter, regardless of SNM concentration. In this case, 

samples shall be a composite consisting of four uniformly sampled aliquots.  

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.
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9. WCS shall obtain NRC approval prior to changing any activities associated with the 

above Conditions.
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