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Uniform Waste Manifest Forms (NRC Form 540, 541, and 542)  

Frequently Asked Questions 

Date: July 26, 2021 

 
1. Will the NRC will be changing the uniform waste manifest (UWM) format in June 

2021 from the version that was issued last year?   
 
The NRC will not be making any additional changes to the UWM beyond what was 
published on July 2, 2020 (85 FR 39936) and the forms that appear at the end of 
NUREG/BR-0204, Revision 3. 
 

2. When do the Revision 3 UWM forms need to be implemented? 
 
On June 25, 2021, the U.S. Nuclear Regulatory Commission (NRC) published a Federal 
Register Notice (86 FR 33783) announcing that the revised UWM Forms, consistent with 
NUREG/BR-0204, Revision 3, are available.  As noted in the FRN, the forms have a 
90-day implementation period and users should transition to the revised forms on or 
before September 23, 2021. 
 

3. Did you mean for the UWMs to be 8.5x11 letter size? Can waste shippers still use 
legal size 8.5x14?  
 
Yes, waste shippers may use legal size for UWMs.  The emphasis of the equivalent form 
should be on the content and clarity of information.  The example forms included in 
NUREG-BR/0204, Rev 3 are formatted as 8.5 x 11 size for convenience, however, the 
8.5 x 14 size included in NUREG-BR/0204, Rev 2 continues to be acceptable for 
equivalency.   
 

4. Does NRC accept the use of statistics to provide confidence in any analysis of 
data and development of scaling factors? 
 
Yes, NRC would accept the use of statistics as the basis for scaling factors. 

 
5. Where should the data flags be entered on the Form 541?  Block 1 or Block 16? 

Would the NRC be willing to post examples of their manifest format on their 
website showing the "*" and "#" indicators for indirect method and LLDs? 
 
The data marking flags in NUREG/BR-0204, Revision 3 are guidance intended to assist 
disposal facilities with understanding their waste inventory. They are not required by 
NRC regulations.  Waste shippers should consult with the receiving facility to determine 
if the use of data flags is desired.  However, staff provide the example Form 541 below 
for a hypothetical waste shipment to suggest how the data marking flags may be used in 
both Block 1 (asterisk) and Block 16 (#).  
 
NUREG/BR-0204, Revision 3  provides instructions on how to fill out the Form 541.   
 
On page 10 the instructions for Form 541, Box 1: Manifest Totals state: 

…Any value based on an LLD should be entered in parenthesis…. 

https://www.federalregister.gov/documents/2020/07/02/2020-14265/instructions-for-completing-nrcs-uniform-low-level-radioactive-waste-manifest
https://www.nrc.gov/docs/ML2017/ML20178A433.pdf
https://www.federalregister.gov/documents/2021/06/25/2021-13543/revisions-to-uniform-low-level-radioactive-waste-manifest-forms
https://www.nrc.gov/docs/ML2017/ML20178A433.pdf
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The activities for the shipment reported in Item 1 should include the sum of the 
activity developed based on measurements, LLD values, and indirect methods, 
as applicable. If any portion of the reported activity was determined based on 
LLD values or indirect methods, mark the reported activity with an asterisk 
and provide additional details on the method used to determine the activity under 
Item 16 as described below.  

 
On pages 14-15 the instructions for Form 541, Box 16: Radiological Description state: 

If the reported activity is developed based on an LLD value or the use of indirect 
methods, the activity should be marked with parentheses for LLD-based 
values and with a pound (#) sign for values based on indirect methods.  If 
more than one method is used to develop the activity (e.g., a portion of the 
activity for a radionuclide is developed based on actual measurements and a 
portion is developed based on an indirect method or LLD value), write the 
activity for the radionuclide developed using each method separated by a 
slash (/) and mark the activity as described above as appropriate.  
5,000 / 2,500# / (2,500) 

 
The asterisk may be used in Box 1 because of the limited entry space to point to the 
more detailed flags that may be noted in Box 16.  In Box 16, waste shippers may enter 
additional flags for radionuclides not listed in Box 1. 
 
See attached example form at the end of these FAQs. Please note there was an error in 
slide 17 of NRC Staff Presentation (ML21039A763) which shows a # in Box 1 rather 
than an *.  
 

6. Do I have to quantify the less than (“<”) concentrations (sometimes called <LLD 
values) as actual concentrations and include the “LLD” values in the calculation 
of the waste class?  
 
NRC staff use the terminology “LLD” to refer to the values that are reported by analytical 
laboratories as non-detected (e.g., I-129 at <0.0008 µCi/cm3), however, staff 
understands that industry practice often continues to use the term LLD for the 
concentrations that are scaled up from these initial LLD values (e.g., I-129 at <0.02 
µCi/cm3).  See slides 27 and 28 of NRC Staff Presentation (ML21039A763).  For clarity, 
NRC staff use the term “< concentrations” for the latter scaled up values in this FAQ. 
 
The values of the radionuclides that are entered onto Form 541, Radiological Description 
(Box 16 on UWM forms dated 6-2021) should be the waste generator’s best estimate of 
the inventory in the waste. These values should be used to calculate the waste class 
(Box 17 on UWM forms dated 6-2021).  
 
In some cases, this will be a (LLD) value that is based on the 1983 BTP.  In other cases, 
it will be (1) a scaled value based on a detected "key radionuclide" such as Co-60, (2) a 
constant value, or (3) a measured value.  All of these values should feed into the waste 
classification and all of the values should have adequate justification. 

 
7. What do I do with the less than (“< “) concentrations (sometimes called <LLD 

values) for radionuclides that I know are not present in the waste? Can I enter an 
activity of 0 on the manifest and in the waste classification calculation? 

https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7b2819021C-6B58-C0CD-9676-77837DA00000%7d&ForceBrowserDownloadMgrPrompt=false
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7b2819021C-6B58-C0CD-9676-77837DA00000%7d&ForceBrowserDownloadMgrPrompt=false
https://www.nrc.gov/docs/ML0336/ML033630755.pdf
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NRC staff use the terminology “LLD” to refer to the values that are reported by analytical 
laboratories as non-detected (e.g., I-129 at <0.0008 µCi/cm3), however, staff 
understands that industry practice often continues to use the term LLD for the 
concentrations that are scaled up from these initial LLD values (e.g., I-129 at <0.02 
µCi/cm3).  See slides 27 and 28 of NRC Staff Presentation (ML21039A763).  For clarity, 
NRC staff use the term “< concentrations” for the latter scaled up values in this FAQ. 
 
It is generally not acceptable to assume an activity of 0 for radionuclides present at < 
concentration values without an adequate basis, such as process knowledge about the 
waste generated.  For example, if a generator has process knowledge that there is no 
fission occurring in their process to generate waste streams containing specific hard-to-
detect radionuclides and the initial radioactivity inventory did not include the specific 
radionuclide of concern, then it may be appropriate to use a 0 value or a NP on the 
manifest.  
 

8. Is NRC open to providing additional guidance on Tc-99 and I-129 quantities as part 
of waste classification? Would NRC consider reconvening a second meeting on 
the lower- limit of detection (LLD) issue prior to the effective date for Version 3 of 
the waste manifest forms?  
 
NRC understands based on public comments that there may be limitations with 
commercial analytical laboratories quantifying the concentrations of the hard-to-detect 
radionuclides below the LLDs in the 1983 BTP.  The NRC staff is committed to working 
with industry and licensees to identify an appropriate approach and/or guidance vehicle 
for using LLDs to report hard-to-detect radionuclides, separate from issuing Revision 3 
of the UWM forms.  NRC staff believes developing such guidance is a longer-term effort 
that would benefit from additional stakeholder interactions. 

 
9. Could the NRC provide "generic scaling factor" guidance for the four hard-to-

detect reportable nuclides (C-14, H-3, Tc-99, I-129)? 
 

Although the NRC has not endorsed any specific generic scaling factors for the purpose 
of determining the inventory of hard-to-detect radionuclides in low-level radioactive 
waste, per regulations in 10 CFR Part 61.55(a)(8), licensees can use indirect methods, 
such as scaling factors, to determine the concentrations of radionuclides in waste for the 
purpose of waste classification if there is reasonable assurance that the indirect methods 
can be correlated with actual measurements.  In 2015, the NRC published NRC 
Regulatory Issue 2015-02 to note that licensees have the option to use indirect methods 
to determine the activity of tritium (H-3), carbon-14 (C-14), technetium-99 (Tc-99), and 
iodine-129 (I-129) reported on the uniform waste manifest when the radionuclide is 
present at a concentration less than the lower limit of detection (LLD) and to provide 
additional guidance on the use of scaling factors.  Shippers can use either site-specific 
or generic scaling factors as long as the reasonable assurance statement above is met. 
 
NRC is not able to provide generic scaling factors for the four hard-to-detect reportable 
nuclides given the amount of research that would be involved and the heterogeneity of 
radioactive waste generated.  However, NRC staff may be able to review industry 
submittals of calculated generic scaling factors (e.g., responses to the staff’s Request for 
Additional Information on the previously submitted EPRI report entitled, “Development of 
Generic Scaling Factors for Technetium-99 and Iodine-129 in Low and Intermediate 

https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7b2819021C-6B58-C0CD-9676-77837DA00000%7d&ForceBrowserDownloadMgrPrompt=false
https://www.nrc.gov/docs/ML0336/ML033630755.pdf
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML19042A126
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML19042A126
https://www.nrc.gov/docs/ML1817/ML18172A263.pdf
https://www.nrc.gov/docs/ML1817/ML18172A263.pdf
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Level Waste, November 2015”) if requested in the future.  Or industry may develop a 
white paper detailing specific examples and/or approaches to using the data in the EPRI 
report more generically that the NRC staff could review.   
 
In addition, an individual waste shipper may elect to use the scaling factors in the EPRI 
report or may chose the approach of developing a maximum or bounding level for hard-
to-detect radionuclides based on the data in the EPRI report and this level being used to 
report inventory on the manifest when the hard-to-detect radionuclide is present at 
activities that are <LLD.  The NRC considers the “bounding level” approach to be an 
“indirect method” for determining the concentration as is allowed in 10 CFR 61.55 if 
there is reasonable assurance that the indirect methods can be correlated with actual 
measurements. The 1983 BTP has guidance that this correlation should be within a 
factor of 10. 
 
To use the scaling factors in the EPRI report or use this “bounding level” approach for a 
limited set of waste streams would likely be easier than justifying the generic use of such 
a level. For an individual waste shipper to use the approach of developing a maximum 
level, the NRC would expect that they would have a justification that data from the PNNL 
data set that is used to develop the level is applicable to their waste stream and that the 
level assumed accurately represents or bounds the actual concentration in their waste 
stream.  The evaluation of whether this level is appropriate should be periodically 
reassessed to ensure that the justification remains valid.  This reassessment would not 
need to include a reanalysis of the data if the waste shipper can technically justify that 
the maximum level they are assuming is appropriate through other means.   

 
10. Does Box 18 on the Form 540 ask for weight of the container and the weight of the 

waste or just the weight of the waste? 
 
In former Box 18 of Form 540 (currently Box 17 on Form 540 dated 6-2021), the “Total 
Weight or Volume” requested is as included in Department of Transportation 
Regulations found at 49 CFR 172.202(a)(5).   
 
In most cases, the regulations indicate the total weight or volume for the hazardous 
materials only, and not the container. 
   
However, there are some exceptions for transportation by aircraft 49 CFR 172.202 
(a)(6), that discuss including the container as gross mass.  
  

           On Form 541, Box 8 requests the “Waste and Container Weight”. 
 
11. How do we handle scaling factors for the hard-to-detect radionuclides in software 

that generates the UWM forms for waste shippers?  The software is all rules 
based, so we need to know what the rules are. 
 
NRC staff believes software developers have several options including, but not limited to 
(1) using generic scaling factors, if they can be justified for the specific waste streams 
and the specific site (2) using waste-specific scaling factors, (3) using constant values 
for the hard-to-detect radionuclides, or (4) develop scaling factors based on statistical 
analysis.   
 

https://www.nrc.gov/docs/ML0336/ML033630755.pdf
https://www.ecfr.gov/cgi-bin/text-idx?SID=51e536127b4251cc592cb60c8a166441&mc=true&node=se49.2.172_1202&rgn=div8
https://www.ecfr.gov/cgi-bin/text-idx?SID=51e536127b4251cc592cb60c8a166441&mc=true&node=se49.2.172_1202&rgn=div8
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The NRC expects that if a site or software were to use generic scaling factors, they 
would consider whether the generic information is applicable to the specific facility and 
waste streams and to understand the range of conditions under which the information is 
applicable.  Scaling factors, whether generic or site-specific, should be periodically 
assessed to confirm that the values used remain appropriate for the waste stream.   
 
The NRC understands the generator’s decision of which method to use can be 
challenging and depends highly on the range of waste streams generated, the range of 
concentration levels of the detectable radionuclides, and the volume of waste generated 
per year containing the hard-to-detect radionuclides.   
 

12. What are the changes to the Forms described by NUREG/BR-0204, Rev 3? 
 
• NRC Form 540/540A 

– Revised certification statement  
– Deleted column 17 on Form 540 (duplicate request for Low Specific 

Activity/Surface Contaminated Object class) 
• NRC Form 541/541A 

– Additional column for waste weight on Form 541 
• NRC Form 542/542A 

– Minor formatting changes (applies to all forms) 
 

13. Do I need to use the NRC version of the UWM Forms? 
 
Waste shippers may use the NRC form in the NRC forms library or may also use 
software to generate an equivalent form.  10 CFR Part 20, Appendix G defines that 
“Licensees need not use originals of these NRC Forms as long as any substitute forms 
are equivalent to the original documentation in respect to content, clarity, size, and 
location of information.  
 
Because NRC must comply with the Paperwork Reduction Act (PRA) as a Federal 
Agency, use of the NRC forms or any equivalent forms (that are essentially “sponsored” 
by the NRC) must include the OMB clearance number, the expiration date, and the 
Paperwork Reduction Act statement that includes the estimated burden to fill out the 
form.  
 
NRC recommends that waste shippers discuss with the receiving facility first to 
determine what form they use, in particular if it is located in an Agreement State that 
may be using equivalent forms that are consistent with their State regulatory program.   
 

14. What if I am shipping to an “Agreement State”? 
 
NRC recommends that waste shippers discuss with the receiving facility first to 
determine what form they use, in particular if it is located in an Agreement State that 
may be using equivalent forms that are consistent with their State regulatory program.   

 
The NRC Form 540, 541, and 542 are designated Compatibility Category D, which 
means adopting the NRC forms is not required for purposes of compatibility.  Therefore, 
Agreements State regulators may make changes to the NRC forms as needed for their 
regulatory program.   
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However, the NRC staff recommends that all waste manifest forms be “equivalent” to the 
NRC forms with respect to content, clarity, size, and location of information to ensure all 
the data required for efficient waste disposal is included.  Agreement State forms should 
not be labeled “NRC Form” if they are not the exact forms on the NRC forms library that 
NRC sponsors in accordance with the Paperwork Reduction Act.  Agreement State 
forms also should not include the OMB clearance number, the expiration date, and the 
Paperwork Reduction Act statement that is present on the NRC forms, so as not to imply 
that the Agreement State forms have undergone the OMB approval process required of 
Federal agencies. 
 

15. What are the changes in NUREG/BR-0204, Revision 3? 
 
The primary changes in NUREG/BR-0204 Revision 3 include the following:  
• updated instructions to reflect changes to the Uniform Manifest forms  
• updated references to DOT regulations to reflect the current DOT regulations  
• additional discussion on the reporting of inventories based on lower limit of detection 

values  
• the potential use of indirect methods to determine these inventories  
• the use of indirect methods in waste classification calculations  
• additional clarification of the certification statement on Form 540 to account for cases 

where waste is shipped to a processor or collector 
• overall improvements to the clarity of the document 
 

16. What is considered to be a significant radionuclide? 
 
A radionuclide (RN) is “significant” if: 

– RN concentration > 0.01 x Table 1 of 10 CFR 61.55, or  
– RN concentration > 0.01 x the smallest concentration in Table 2 of 10 CFR 

61.55, or 
– RN concentration > 0.01 x the receiving disposal facility Waste Acceptance 

Criteria (WAC), or 
– the radionuclide is not listed in either the 10 CFR 61.55 tables or a land disposal 

facility WAC, and it is present in the waste in concentrations > 0.26 MBq per cm3 
 
Significant radionuclides should be reported on the UWM and included in the waste 
class calculation.   

 
17. Can we enter our best estimate of what the volume is in the disposal trench 

instead of estimating bulk shipping volume? We are often now required to put in 
shipping container on the 541 Form, but there is no disposal -- in the disposal 
container.  Are we allowed to say that it is a bulk unpackaged shipment? 
 
NRC Forms 540 and 541 have different information and purposes.  Most of the 
information on NRC Form 540 (Shipping Paper) is needed to meet the U.S. Department 
of Transportation shipping paper requirements for radioactive material shipments. 
Similarly, most of the information requested on NRC Form 541 is needed to meet 
10 CFR 20 Appendix G.  
 
The regulations in 10 CFR Part 20, Appendix G (I)(D)(1) refer to “uncontainerized waste” 
and require that the shipper of the radioactive waste provide its approximate volume and 
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weight on the uniform waste manifest.  Neither the regulations nor the guidance exempt 
the shipper from reporting the volume of the waste that is shipped on the NRC forms. 
Therefore, the reporting of the actual as-shipped volume of waste (i.e., the volume that is 
placed in the ground prior to compaction) on NRC Form 541 is required.  Both NRC 
Form 540 and NRC Form 541 should have accurate information that reflects the 
properties of the waste as it is shipped.  This includes information for uncontainerized 
waste. 
 

18. Would the NRC be receptive to us looking at the Pacific Northwest National 
Laboratory (PNNL) dataset, separating out the datapoints from plants that did not 
have a fuel defect, using those datapoints to develop a level above which nothing 
was found, and using that number on the manifests? Would NRC allow the plants 
and shippers to not have to re-certify this level with a new sample?  The 
commercial laboratories are not able to get within a factor of ten of what is 
actually there. 
 
The NRC is open to the approach of a maximum or bounding level being developed for 
hard-to-detect radionuclides and this level being used to report inventory on the manifest 
when the hard-to-detect radionuclide is present at activities that are <LLD.  The NRC 
considers this approach to be an “indirect method” for determining the concentration as 
is allowed in 10 CFR 61.55 if there is reasonable assurance that the indirect methods 
can be correlated with actual measurements. The 1983 BTP has guidance that this 
correlation should be within a factor of 10.   
 
From the perspective of safely managing waste, the NRC is concerned about indirect 
methods that underestimate the concentration and therefore underestimate risk.  
However, from a regulatory perspective, it is acceptable for a shipper to use an indirect 
method that results in a conservative estimate that may overestimate the activity by 
more than a factor of 10.  While the use of a conservative approach is acceptable for 
satisfying the regulations, shippers who use this approach should be aware that this 
could lead to other consequences (e.g., effects of overestimating the manifested 
inventory on disposal facility capacity).  
 
The data in the PNNL report are for a relatively limited set of waste streams and these 
samples were measured over 20-30 years ago.  The development and use of a 
generally applicable maximum level that can be used for a wide variety of waste streams 
from a wide variety of nuclear power plants, would require a justification that the data is 
applicable to all waste streams that the level might be used for and that the data from a 
few decades ago remains valid today.  The NRC issued a Request for Additional 
Information on this topic on EPRI report entitled, “Development of Generic Scaling 
Factors for Technetium-99 and Iodine-129 in Low and Intermediate Level Waste, 
November 2015”) that used the PNNL data to develop scaling factors that have not been 
answered, due to EPRI putting the review on hold.  The NRC staff anticipates that 
industry would need to address many of the questions raised for the EPRI report in order 
to justify the use of a generic level.  
   
The justification for an individual waste shipper to use this “maximum level” approach for 
a limited set of waste streams would likely be easier than justifying the generic use of 
such a level. For an individual waste shipper to use the approach of developing a 
maximum level, the NRC would expect that they would have a justification that data from 
the PNNL data set that is used to develop the level is applicable to their waste stream 

https://www.nrc.gov/docs/ML0336/ML033630755.pdf
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML19042A126
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML19042A126
https://www.nrc.gov/docs/ML1817/ML18172A263.pdf
https://www.nrc.gov/docs/ML1817/ML18172A263.pdf
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and that the level assumed accurately represents or bounds the actual concentration in 
their waste stream.  The evaluation of whether this level is appropriate should be 
periodically reassessed to ensure that the justification remains valid.  This reassessment 
would not need to include a reanalysis of the data if the waste shipper can technically 
justify that the maximum level they are assuming is appropriate through other means.   

 
19. Regarding the current FAQ which states “using constant values for hard-to-

detect radionuclides is an option for software developers”, please confirm that 
an annual or biennial 10 CFR 61 sample Lower Limit of Detection (LLD) value 
could be applied to all packages for the applicable period as a constant. 
 

As stated in FAQ# 11, “NRC staff believes software developers have several options 
including, but not limited to (1) using generic scaling factors, if they can be justified for 
the specific waste streams and the specific site, (2) using waste-specific scaling factors, 
(3) using constant values for the hard-to-detect radionuclides, or (4) develop scaling 
factors based on statistical analysis.”  

 
To further clarify, the NRC staff expects that generators that elect to use a constant 
value(s) for the hard-to-detect radionuclide(s), should justify that the value is a 
conservative, bounding value that is representative of the waste stream and there is 
reasonable assurance that the actual concentration of that radionuclide in the waste is 
below that constant value.  Using the LLD values from 10 CFR Part 61 sampling may be 
appropriate if the value can be justified in this manner.  Historic plant information may 
also be used to justify using such constant values, e.g., if the nuclear power plant has 
never experienced fuel failure.  
 
However, the NRC staff expects the generator to justify that the constant value applies 
to the waste characterization for “all packages” that it uses such constant values 
developed from the 10 CFR Part 61 sample LLD values.  For example, assuming a 
constant value from a sample with low concentrations of Tc-99 may not be applicable to 
waste streams containing other radionuclides or waste streams expected to contain 
higher concentrations of Tc-99.  
 
As stated in FAQ#18 “The NRC is open to the approach of a maximum or bounding level 
being developed for hard-to-detect radionuclides and this level being used to report 
inventory on the manifest when the hard-to-detect radionuclide is present at activities 
that are <LLD.  The NRC considers this approach to be an "indirect method" for 
determining the concentration as is allowed in 10 CFR 61.55 if there is reasonable 
assurance that the indirect methods can be correlated with actual measurements. 
The 1983 BTP contains guidance that this correlation should be within a factor of 10, 
(i.e., generators should ensure that concentrations are not underestimated by more than 
a factor of 10).”  
 
Licensees should clearly define the ranges of waste concentrations and/or waste 
streams over which the constant value (or any selected indirect method) applies in their 
waste characterization procedures.  This range does not need to be entered on the 
Uniform Waste Manifest.    

  

https://www.nrc.gov/docs/ML0336/ML033630755.pdf
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20. In those cases where an Agreement State does not adopt the change to 
include LLD values for waste classification, licensees will continue to comply 
with Agreement State direction.  Please confirm continued acceptability of this 
approach.  

 
As stated in FAQ# 6,  
“NRC staff use the terminology "LLD" to refer to the values that are reported by 
analytical laboratories as non-detected (e.g., I-129 at <0.0008 µCi/cm3), however, staff 
understands that industry practice often continues to use the term LLD for the 
concentrations that are scaled up from these initial LLD values (e.g., I-129 at <0.02 
µCi/cm3).  See slides 27 and 28 of NRC Staff Presentation.  For clarity, NRC staff use 
the term "< concentrations" for the latter scaled up values in this FAQ. 

The values of the radionuclides that are entered onto Form 541, Radiological Description 
(Box 16 on UWM forms dated 6-2021) should be the waste generator's best estimate of 
the inventory in the waste. These values should be used to calculate the waste class 
(Box 17 on UWM forms dated 6-2021). 

In some cases, this will be a (LLD) value that is based on the 1983 BTP.  In other cases, 
it will be (1) a scaled value based on a detected "key radionuclide" such as Co-60, (2) a 
constant value, or (3) a measured value.  All of these values should feed into the 
waste classification and all of the values should have adequate justification.” 

To further clarify, NRC staff do not believe that including the LLD values or 
“< concentrations” in the waste classification is a “change” to existing NRC guidance.  
NRC regulations require waste generators to properly classify their waste streams such 
that they understand the risk appropriately.  If including the “< concentrations” for waste 
classification, as the question asks, changes the waste classification (e.g., from Class A 
to Class B), then there is uncertainty in what the waste class is and how the risk from the 
waste should be managed.  To reduce this uncertainty, and ensure that the waste is 
managed appropriately, the generator should evaluate the concentrations in the waste 
stream further.  Alternatively, the generator could dispose of the waste as the higher 
class.   
 
NRC staff understands that some of its Agreement State partners may provide differing 
guidance to waste shippers on this issue, and NRC continues to invite discussion and 
technical partnering with its Agreement States.  Waste shippers should rely on the 
guidance from their regulators.  In the case of a nuclear power plant (i.e., NRC licensee) 
shipping waste to an Agreement State waste disposal or waste processing facility, these 
waste shipments will be inspected in accordance with NRC guidance and regulations 
(e.g., NUREG/BR-0204, Revision 3).  NRC licensees should expect to provide adequate 
justification for waste manifesting decisions during an NRC inspection to demonstrate 
compliance with 10 CFR Part 20, Appendix G and 10 CFR Part 61.  The NRC guidance 
in NUREG/BR-0204, Revision 3 provides a method for justifying waste manifesting 
decisions.  Therefore, the “acceptability” of the approach outlined in the submitted 
question should be determined on a case-by-case basis.   
 

 

https://www.nrc.gov/docs/ML2103/ML21039A763.pdf
https://www.nrc.gov/docs/ML0336/ML033630755.pdf
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21. If a 10 CFR 20 App G LLD nuclide (H-3, C-14, Tc-99, I-129) is below the 
significance threshold conditions, would LLD values only contribute to waste 
class if exceeding the threshold? 

 
As stated in FAQ# 16,  
 
A radionuclide (RN) is "significant" if: 

• RN concentration > 0.01 x Table 1 of 10 CFR 61.55, or 
• RN concentration > 0.01 x the smallest concentration in Table 2 of 10 CFR 61.55, or 
• RN concentration > 0.01 x the receiving disposal facility Waste Acceptance Criteria 

(WAC), or 
• the radionuclide is not listed in either the 10 CFR 61.55 tables or a land disposal 

facility WAC, and it is present in the waste in concentrations > 0.26 MBq per cm3 

Significant radionuclides should be reported on the UWM and included in the waste 
class calculation.  

To further clarify, if a radionuclide does not meet the criteria above to be significant, then 
it does not need to be included in the waste classification calculation. 

 
22. Should 10 CFR 20 Appendix G radionuclide LLD values be used on the Form 

541 for any other purpose than waste class?  An LLD value is not a real value 
to contribute to other regulatory fractions. 

• Total Package and Shipment activity? 
• Nuclide abundance calculations? 
• Department of Transportation (DOT) A1/A2 calculations? 
• Reportable Quantity calculations?  
• Thermal Watt calculations? 
• Hydrogen generation calculations? 
• NRC Regulatory Guide 1.21 reporting? 
• Should LLD Appendix G nuclides be required on Waste Profile validation 

reports? 
• Should LLD Appendix G nuclides affect the Radioactive Report, Part 61 report 

and DOT/NRC Report? 
• Should LLD Appendix G nuclides be factored into “Long Lived Nuclides” 

calculations? 
 
The reported radionuclide activity in  
Form 541, Box 1: Manifest Totals (see page 9-10 of NUREG/BR-0204, Rev 3) and  
Form 541, Box 16: Radiological Description, (see page 14-15 of NUREG/BR-0204, Rev 3)  
should represent the best estimate of the total activity and should consider the measured 
activity, the activity based on the lower limit of detection (LLD) values, or indirect methods, as 
applicable.  See FAQ#5 for use of flags for LLDs in these boxes.   
 
Regulatory Guide 1.21 states that waste shippers should report major radionuclides present in 
solid waste shipped.  If these radionuclides are a considered by a licensee to be a major 
radionuclide, they should be included and reported. 
 



11 
 

The data that is reported as <LLD, or a calculated “< concentration” based on a laboratory 
reported <LLD, is more uncertain than detected concentrations, however, such data provide 
useful waste characterization information.  If the use of such data impact the results significantly 
for any of these calculations above, then reporting or including the data should be evaluated.  
The licensee may want to understand the sensitivity of their calculations to the radionuclides 
that may be characterized as <LLD or “< concentrations”.  If the use of such data cause high 
uncertainty in any of the above the calculations, the licensee may want to consider indirect 
methods or alternate inventory approaches for these calculations. 
 
Waste shippers should consult with DOT for the items above that are related to DOT 
regulations.   
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