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1 INTRODUCTION 111 
 112 
This document presents the regulatory analysis for NUREG-2212, “Standard Review Plan for 113 
Applications for 10 CFR Part 70 Licenses for Possession and Use of Special Nuclear Materials 114 
of Critical Mass But Not Subject to the Requirements in 10 CFR Part 70, Subpart H.” 115 
NUREG-2212 describes the information required under 10 CFR 70.22, “Contents of 116 
applications,” to be included in an application for a new license or for a renewal or amendment 117 
of an existing materials license for possession and use of special nuclear material (SNM).1 118 
Specifically, the guidance concerns applications and licenses for possession and use of 119 
quantities of SNM exceeding the critical mass thresholds described in Title 10 of the Code of 120 
Federal Regulations (10 CFR) 150.11, “Critical mass”; however, this limited class of licenses 121 
(currently referred to as greater than critical mass (GTCM)2 applicants, licensees, or facilities) 122 
conducts activities other than those described in 10 CFR 70.60, “Applicability,” and does not 123 
create any of the significant hazards associated with the use of SNM (such as criticality events) 124 
covered under the regulations of 10 CFR Part 70, “Domestic Licensing of Special Nuclear 125 
Material.” Therefore, applicants and licensees covered under this subset of 10 CFR Part 70 are 126 
not subject to the requirements in 10 CFR Part 70, Subpart H, “Additional Requirements for 127 
Certain Licensees Authorized to Possess a Critical Mass of Special Nuclear Material.” 128 
 129 
The standard review plan (SRP) provides the Nuclear Regulatory Commission (NRC) staff 130 
reviewers with guidance that describes methods or approaches that the staff has found 131 
acceptable for meeting applicable NRC requirements in 10 CFR Part 70 (see Appendix A to this 132 
document). Implementation of the criteria and guidelines in the SRP by staff members in their 133 
review of applications provides assurance that a given design ensures adequate protection of 134 
the public health and safety and the environment. This NUREG is intended to improve industry 135 
and public stakeholder understanding of the staff’s review process. It should be noted that the 136 
SRP is not a substitute for NRC regulations, and compliance with the SRP is not required. It 137 
also contains related information that applicants and licensees may find useful regarding NRC 138 
policy, such as the policy on safety culture (Appendix G), the use of discretion on issuing 139 
notices of violations (section 2.2.7, “Audit program”), and the NRC Enforcement Policy 140 
(section 2.2.7). 141 
 142 
1.1 Background 143 
 144 
Requirements for protecting public health and safety and the environment that are relevant to all 145 
applicants and licensees that possess and use SNM are set forth in 10 CFR Part 70. The 146 
regulations in 10 CFR Part 70, Subpart H, impose additional requirements on applicants 147 
planning to, and licensees authorized to, possess SNM for the following activities described in 148 
10 CFR 70.60: 149 
 150 
 151 

 
1  The regulations in 10 CFR 70.4, “Definitions,” define special nuclear material as: “(1) plutonium, uranium 233, 

uranium enriched in the isotope 233 or in the isotope 235, and any other material which the Commission, pursuant 
to the provisions of section 51 of the act, determines to be special nuclear material, but does not include source 
material; or (2) any material artificially enriched by any of the foregoing but does not include source material.” 

2  The safety and risks of SNM activities at these facilities are more akin to those inherent with byproduct materials, 
which result from nuclear fission and are non-fissile. These cannot be used for atomic weapons, so the material is 
not at risk for proliferation. Byproduct materials are non-fissile and are not subject to self-sustaining criticality or the 
risks that are associated with criticality. The group of SNM licenses this guidance is developed for are overseen by 
the NRC because of their use of a quantity of SNM, although they pose little risk of accidental criticality, diversion 
or proliferation. 
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• enriched uranium processing 152 
 153 
• fabrication of uranium fuel or fuel assemblies 154 
 155 
• uranium enrichment 156 

 157 
• enriched uranium hexafluoride conversion 158 

 159 
• plutonium processing 160 

 161 
• fabrication of mixed-oxide fuel or fuel assemblies 162 

 163 
• scrap recovery of SNM 164 

 165 
• any other activity that the Commission determines could significantly affect public 166 

health and safety3 167 
 168 
NUREG-2212 provides information on how the NRC staff reviews applications for 169 
10 CFR Part 70 licenses to engage in activities that are not subject to the requirements in 170 
10 CFR Part 70, Subpart H. These GTCM applicants, licensees, and facilities are not engaged 171 
in any of the activities described in 10 CFR 70.60. They have become a large enough group to 172 
consider their own characteristics differently from other users of SNM who rely on other 173 
guidance, such as NUREG-1556, “Consolidated Guidance About Materials Licenses,” Volume 174 
17, Revision 1, “Program-Specific Guidance About Special Nuclear Material of Less than Critical 175 
Mass Licenses,” issued July 2018 (NRC, 2018c), or NUREG-1520, Revision 2 “Standard 176 
Review Plan for Fuel Cycle Facilities License Applications,” issued June 2015 (NRC, 2015), to 177 
complete applications for the possession and use of SNM. Because specific guidance at a level 178 
appropriate to GTCM applicants and licensees does not currently exist, the staff has prepared 179 
the guidance in NUREG-2212 to assist these applicants, licensees, and facilities in preparing 180 
new license or renewal applications for the following activities that are not subject to the 181 
requirements in 10 CFR Part 70, Subpart H: 182 
 183 
• experiments using subcritical assemblies 184 
 185 
• instrument calibration 186 
 187 
• instruction in radiation detection and measurement 188 
 189 
• experiments with uranium (U)-235 target foils 190 
 191 
• low enriched uranium sources for radiation detection testing 192 
 193 
• research and development in homeland security applications 194 
 195 
This subset of 10 CFR Part 70 applicants and licensees is further delineated pursuant to the 196 
SNM thresholds described in 10 CFR 150.11.4 In accordance with this regulation, SNM in 197 
quantities insufficient to form a critical mass is defined as follows: 198 

 
3 NUREG-1520 provides guidance for an NRC license to engage in any of these activities in 10 CFR 70.60. 
4 SNM in any quantity exceeding these thresholds is considered a critical mass quantity of SNM. 
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• uranium enriched in the isotope U-235 in quantities not exceeding 350 grams of 199 
contained U-235 200 

 201 
• U-233 in quantities not exceeding 200 grams 202 

 203 
• plutonium in quantities not exceeding 200 grams 204 

 205 
• any combination of the above radioactive materials in accordance with the following 206 

formula:5 207 
 208 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑈𝑈235

350
+  
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑈𝑈233

200
+ 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑃𝑃𝑃𝑃

200
 ≤ 1 209 

 210 
Therefore, for the purpose of this regulatory analysis and the associated guidance in 211 
NUREG-2212, a critical mass quantity of SNM is defined as any SNM exceeding the thresholds 212 
described in 10 CFR 150.11. A GTCM licensee or facility is therefore (1) authorized to possess 213 
SNM in quantities exceeding the thresholds—the unity rule—in 10 CFR 150.11 (i.e., a critical 214 
mass of SNM), (2) engaged in activities not subject to the requirements in 10 CFR Part 70, 215 
Subpart H, and (3) exclusively subject to NRC regulatory oversight (i.e., not an Agreement State 216 
licensee). 217 
 218 
Table 1 shows which radioactive materials are SNM and the threshold quantities of SNM 219 
needed for an entity to be considered a GTCM applicant or licensee for the purpose of this 220 
guidance. In addition to the limits listed in Table 1, the NRC staff has developed a limit for 221 
plutonium/beryllium (Pu/Be) sources for licensees that request authorization for possession and 222 
use of Pu/Be sources only. In these cases, a quantity of greater than 2,000 grams of plutonium 223 
will be considered a critical mass if the Pu:Be ratio is greater than 1,000.6 224 
 225 

Table 1  Radioactive Materials Considered SNM 226 

Special Nuclear 
Material 

Covered by 
This Report Threshold Quantities GTCM (g) Regulatory 

Authority 
Plutonium Yes >200 NRC/NMSS 

U-235 Yes ≥350 NRC/NMSS 
U-233 Yes ≥200 NRC/NMSS 

 227 
1.2 Statement of the Problem and Objective 228 
 229 
1.2.1 Problem Statement 230 
 231 
NUREG-2212 provides guidance to the NRC staff for the review of a subset of applications for 232 
10 CFR Part 70 licenses to possess and use SNM in critical mass quantities and that do not fall 233 

 
5 Also known as the “Unity Rule,” this formula has been adapted from the one given in 10 CFR 150.11 to state a 

simple general formula that every applicant can use to determine whether it has met the threshold for a critical 
mass quantity of SNM. 

6 The NRC provides the technical basis for considering 2,000 grams of plutonium-239 in the form of Pu/Be sealed 
sources as less than a critical mass in the “Technical Basis for 2000 Grams of Plutonium Limit in PuBe Neutron 
Source Mass Limit,” dated June 16, 2020 (NRC, 2020c). The Pu/Be limit will not apply if the request includes 
possession and use of Pu/Be neutron sources in combination with other types of SNM. If so, then the limits 
described in 10 CFR 150.11(a) apply. 
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under the additional requirements in 10 CFR Part 70, Subpart H. The NRC has issued guidance 234 
for applications for 10 CFR Part 70 licenses that fall under Subpart H in NUREG-1520, 235 
Revision 2. The NRC has also issued guidance for 10 CFR Part 70 applications for quantities of 236 
SNM of less than critical mass in NUREG-1556, Volume 17, Revision 1. However, the NRC has 237 
not issued guidance that focuses specifically on the review of applications for SNM in critical 238 
mass quantities but that are not subject to 10 CFR Part 70, Subpart H. The absence of specific 239 
guidance for the licensing of this subset of 10 CFR Part 70 applications could lead to 240 
inconsistencies and inefficiencies in applications and staff review documents. 241 
 242 
The guidance in NUREG-2212 identifies and describes the information that 10 CFR 70.22 243 
requires to be provided in a new application to possess and use critical mass quantities of SNM 244 
under a 10 CFR Part 70 license that is not subject to the requirements in 10 CFR Part 70, 245 
Subpart H. NUREG-2212 identifies the information applicants for a new license or for renewal of 246 
a license to possess critical mass quantities of SNM must submit to be granted a new, renewed, 247 
or amended license. It also provides general information on transfers and terminations of 248 
licenses, as well as notifications of matters such as bankruptcy.7 The guidance describes the 249 
methods the NRC staff accepts for implementing the NRC regulations relevant to GTCM 250 
applicants, licensees, and facilities. Importantly, NUREG-2212 provides guidance to the NRC 251 
staff on evaluating all applications to possess critical mass quantities of SNM and determining 252 
whether the proposed activities are acceptable for the issuance of a license. 253 
 254 
1.2.2 Objective 255 
 256 
The objective of this regulatory analysis is to assess the benefits and costs of alternatives to 257 
issuing NUREG-2212 to ensure that the NRC has selected the most cost-beneficial 258 
(i.e., cost-effective) alternative. This NUREG identifies and describes the information that is 259 
required by the regulations in 10 CFR Part 70 to be provided in an application for a new license, 260 
license renewal, or license amendment for the receipt, possession, use, and storage of critical 261 
mass quantities of SNM. 262 
 263 
2 IDENTIFICATION AND ANALYSIS OF ALTERNATIVE APPROACHES 264 
 265 
The NRC has identified two alternatives for consideration. 266 
 267 
2.1 Alternative 1: Take No Action 268 
 269 
Under Alternative 1, the NRC would not issue new guidance to provide the staff with a clear 270 
framework to assess whether an application provides the information required by 10 CFR 70.22. 271 
Alternative 1 would not standardize and streamline the application review process. Alternative 1 272 
serves as the baseline against which the impacts of Alternative 2 will be measured. 273 
 274 
Alternative 1 would pose no incremental costs on licensees or applicants for 10 CFR Part 70 275 
GTCM applicants and licenses. The NRC would continue to review new licensee applications, 276 
license amendments, and license renewals on a case-by-case basis. Applicants would continue 277 
rely on staff interaction to identify the relevant guidance to address in an application. 278 
Alternative 1 would not standardize and streamline the application review process and would 279 
not increase the efficiency of the staff’s review process for new applications, license 280 

 
7  The NRC provides detailed guidance on license transfers and bankruptcy in NUREG-1556, Volume 15, 

Revision 1, “Guidance About Changes of Control and About Bankruptcy Involving Byproduct, Source, or Special 
Nuclear Materials Licenses,” issued June 2026 (NRC, 2016a). 
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amendments, or license renewals. The NRC would continue to commit agency and staff 281 
resources to assist applicants in developing their application through meetings and 282 
teleconferences. 283 
 284 
2.2 Alternative 2: Issue NUREG-2212 285 
 286 
Under Alternative 2, the NRC would issue NUREG-2212. This draft staff guidance document 287 
would consolidate and establish clear, standardized guidance for the NRC staff review of 288 
10 CFR Part 70 license applications for SNM in critical mass quantities that are not subject to 289 
the requirements in 10 CFR Part 70, Subpart H. 290 
 291 
NUREG-2212 would describe the type of information that should be part of an application for a 292 
specific license for the possession and use of critical mass quantities of SNM. The guidance in 293 
NUREG-2212 is not intended for the review of license applications for the following: 294 
 295 
• possession of quantities of SNM of less than critical mass8 296 

 297 
• possession of quantities of SNM in excess of formula quantities of SNM9 298 
 299 
• authorizing the manufacture and distribution of SNM, which includes small entities 300 
 301 
In addition to describing the requirements of 10 CFR 70.22 that are relevant to GTCM 302 
applicants and licensees, NUREG-2212 identifies additional general information on the 303 
requirements for possession and use of sealed and unsealed SNM (e.g., for leak tests of sealed 304 
sources and measurements of concentrations in air for areas where radioactive materials are 305 
handled or processed in unsealed form). 306 
 307 
3 ESTIMATION AND EVALUATION OF BENEFITS AND COSTS 308 
 309 
3.1 Affected Entities 310 
  311 
The NRC staff expects its issuance of NUREG-2212 will increase the consistency and efficiency 312 
of the NRC’s licensing process and benefit applicants for, and licensees of, SNM in critical mass 313 
quantities under 10 CFR Part 70, that are not subject to the requirements in 10 CFR Part 70, 314 
Subpart H. Table 2 lists the relevant GTCM facilities currently regulated by the NRC. 315 
  316 

 
8  Applicants seeking guidance for a license for less than critical mass as defined in 10 CFR 150.11 should refer to 

their corresponding Agreement State program or to NUREG-1556, Volume 17. 
9  The NRC provides guidance on license applications for possession of quantities of SNM in excess of formula 

quantities of SNM in NUREG-1520. NUREG-1556, “Consolidated Guidance About Materials Licenses,” Volume 
12, Revision 1, “Program-Specific Guidance About Possession Licenses for Manufacturing and Distribution,” 
issued May 2018 (NRC, 2018b), contains guidance on license applications for manufacturing and distribution of 
SNM. 
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Table 2  Licensees and Applicants Under the Scope of NUREG-2212 317 

Facility Docket Current License Date of Last 
Renewal 

Expiration 
Date 

U.S. Department of Commerce 
(National Institute of Standards and 
Technology) (Gaithersburg, MD) 

70-0398 SNM-362 
(NRC, 2021a) 

9/9/2013 
(through 

Amendment 4) 
9/9/2023 

General Electric Vallecitos 
(Sunol, CA) 70-0754 SNM-960 

(NRC, 2019d) 8/9/2017 8/9/2027 

Idaho State University (Pocatello, ID) 70-1374 
SNM-1373 

(NRC, 2019b, 
2019c) 

8/11/2011 8/11/2021* 

Massachusetts Institute of 
Technology (Cambridge, MA) 70-0938 SNM-986 

(NRC, 2018a) 12/14/2017 12/13/2027 

Oregon State University 
(Corvallis, OR) 70-7019 SNM-2013 

(NRC, 2011) N/A (New) 8/29/2021* 

Penn State University (University 
Park, PA) 70-0113 SNM-95 

(NRC, 2020a) 4/24/2018 4/24/2028 

Purdue University 
(West Lafayette, IN) 70-0152 SNM-142 

(NRC, 2016b) 9/25/2013 9/25/2023 

Sensor Concepts & Applications 
(Glen Arm, MD) (U.S. Department of 
Homeland Security contractor) 

70-7020 SNM-2017 
(NRC, 2018d) N/A (New) 12/27/2021* 

Johns Hopkins University Applied 
Physics Laboratory (Columbia, MD) 70-7028 SNM-7004 

(NRC, 2019a) N/A (New) 2/22/2029 

Defense Threat Reduction Agency 70-7029 SNM-7005 
(NRC 2021b) N/A (New) 5/19/2031 

University of Tennessee 
(Knoxville, TN) 70-7030 Preapplication 

(Notice of Intent) N/A N/A 

Permafix**  Preapplication 
(Notice of Intent) N/A N/A 

* Currently on timely renewal 318 
** Permafix recently provided a notice of intent to apply for a license to the NRC. This applicant is included as one of 319 
the two applicant submittals that the NRC expects to receive over the next 10 years. 320 
 321 
3.2 Analytical Methodology 322 
 323 
This regulatory analysis follows the guidance in NUREG/BR-0058, draft Revision 5, “Regulatory 324 
Analysis Guidelines of the U.S. Nuclear Regulatory Commission,” dated April 2017 (NRC, 325 
2020b). In addition, the methodology follows the guidance from Office of Management and 326 
Budget (OMB) Circular A-4, “Regulatory Analysis,” dated September 17, 2003 (OMB, 2003). 327 
 328 
In this regulatory analysis, the staff identifies each attribute related to the regulatory action and 329 
analyzes it either quantitatively or qualitatively. The benefits include any desirable changes in 330 
affected attributes (e.g., monetary savings, improved safety, or improved security), while the 331 
costs include any undesirable changes in affected attributes (e.g., monetary costs, increased 332 
exposures to radiation, or physical hazards). This regulatory analysis estimates the incremental 333 
costs resulting from issuing NUREG-2212 compared to a baseline that assumes the NRC does 334 
not undertake any action (Alternative 1). The staff assumes full compliance with existing NRC 335 
regulations in establishing the regulatory baseline used in this analysis. 336 
 337 
The staff developed expected values for each affected benefit and cost in its quantified 338 
regulatory analysis. The staff estimated the level of effort required for each activity under 339 
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Alternative 2 and labor rates for the personnel performing those activities. After calculating the 340 
benefits and costs, the staff discounted benefits and costs incurred in future years to the current 341 
year of the regulatory action. Finally, the staff summed the benefits and costs for Alternative 2 342 
and compared them to the Alternative 1 baseline. After performing the quantitative regulatory 343 
analysis, the staff addressed qualitative attributes that are difficult to quantify but important to 344 
consider. 345 
 346 
The staff gathered data from several sources to estimate levels of effort and unit costs. It 347 
applied several cost estimation methods in this analysis and used professional knowledge and 348 
judgment to estimate some of the costs and benefits, using an analogy method or extrapolation 349 
techniques. 350 
 351 
The NRC staff used labor rates from the U.S. Department of Labor, Bureau of Labor Statistics 352 
(BLS) (BLS, 2022), to calculate industry labor costs. These labor rates were weighted and 353 
summed to create a weighted industry labor rate that represents the different personnel who 354 
would participate in these activities. Table 3 shows these estimates. The industry labor 355 
categories and the consumer price index for all urban consumers inflator (CPI-U) shown in 356 
Table 4 were used to calculate the base year labor rate for the industry’s implementation costs 357 
presented in Table 8 and the industry’s operation costs presented in Table 9. 358 
 359 

Table 3  Industry Labor Categories 360 

Labor Category Percent of Total Time 
to Complete the Task 

Mean Labor 
Rate 

Weighted 
Labor Rate 

(2022 Dollars) 
Technician 60% $123.11 $73.87 
Administrative Staff 15% $92.05 $13.81 
Managers 20% $168.66 $33.73 
Executives 5% $229.34 $11.47 
Weighted Industry Labor Rate $132.87 

 361 
To evaluate the effect of uncertainty on the analysis, the staff employed a Monte Carlo 362 
simulation, which is an approach to uncertainty analysis in which input variables are expressed 363 
as distributions. The result is a distribution of values for the output variable of interest. With a 364 
Monte Carlo simulation, it is also possible to determine the input variables that have the greatest 365 
effect on the value of the output variable. Section 3.5 gives a detailed description of the Monte 366 
Carlo method and presents the results for this analysis. 367 
 368 
3.2.1 Identification of Affected Attributes 369 
 370 
Attributes within the public and private sectors that could be affected by the two alternatives are 371 
presented below. Descriptions of the potential attributes selected for analysis appear in 372 
NUREG/BR-0058. 373 
 374 
Potentially affected attributes include the following: 375 
 376 
• NRC Implementation: This attribute accounts for the projected one-time net costs and 377 

benefits of issuing NUREG-2212 and other related initial activities. 378 
 379 

• NRC Operations: This attribute accounts for the projected net economic effect on the 380 
NRC after the NUREG is published. If the NRC issues fewer requests for additional 381 
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information (RAIs) and performs fewer inspection activities as a result of 382 
NUREG-2212, which would reduce the NRC’s operation costs. 383 

 384 
• Industry Implementation: This attribute measures the projected one-time net economic 385 

effect for applicants under NUREG-2212 upon its issuance. These costs would include 386 
procedural changes and other one-time actions directly related to the publication of 387 
new guidance. 388 

 389 
• Industry Operation: This attribute accounts for the projected net economic effect 390 

caused by routine and recurring activities required by the alternative on new 391 
applications and applicants, such as license applications, amendments, renewals, and 392 
responding to RAIs from the NRC.  393 

 394 
• Regulatory Efficiency: This qualitative attribute considers potential nonquantifiable 395 

benefits in regulatory and compliance improvements beyond those efficiencies 396 
estimated in other attributes. The NRC anticipates the issuance of the guidance will 397 
improve applicants’ knowledge of the acceptable approaches for new specific license 398 
applications, amendments, and renewals for the receipt, possession, use, and storage 399 
of critical mass quantities of SNM. The NRC staff also expects the issuance of this 400 
specialized, consolidated guidance on the NRC’s rules and regulations for GTCM 401 
applicants and licensees will provide efficiencies. The staff did not identify additional 402 
nonquantifiable efficiency gains. 403 

 404 
3.2.2 Base Year of Analysis 405 
 406 
The NRC assumes it will issue NUREG-2212 in 2022, so all quantified benefits and costs are 407 
escalated or discounted to 2022 dollars. 408 
 409 
3.2.3 Time Horizon 410 
 411 
The staff estimates that the benefits of NUREG-2212 will accrue to the regulated entities for a 412 
period of 20 years. Generally, licensees and applicants that would be covered by NUREG-2212 413 
are currently authorized for the receipt, possession, use, and storage of critical mass quantities 414 
of SNM under 10-year licenses. Therefore, most current licenses subject to the guidance are 415 
expected to expire during the time horizon considered in this analysis. The NRC staff estimates 416 
that each specific licensee will submit three license amendments over a period of 10 years, and 417 
that each specific licensee will seek renewal of its license. This 20-year time horizon addresses 418 
all anticipated new specific license applications, amendments, and renewals. 419 
 420 
3.2.4 Cost/Benefit Inflators 421 
 422 
The NRC estimated the analysis inputs using the CPI-U and labor rates reported by the BLS. To 423 
evaluate the costs and benefits consistently, the staff converted these inputs into base-year 424 
(2022) dollars using the CPI-U, where appropriate. Using the CPI-U, the NRC staff converted 425 
prior-year dollars to 2021 dollars using the following formula: 426 

𝐶𝐶𝐶𝐶𝐶𝐶 − 𝑈𝑈2022
𝐶𝐶𝐶𝐶𝐶𝐶 − 𝑈𝑈𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌

 𝑥𝑥 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 =  𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉2022 427 

 428 
  429 
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Table 4 summarizes the values of CPI-U used in this regulatory analysis. 430 
 431 

Table 4  CPI-U Inflator 432 

Base Year CPI-U Annual 
Average* 

2018 251.10 
2019 255.65 
2020 258.84 

2021 264.71 

2022 271.06 
* Statistica, 2022 433 

 434 
3.2.5 Net Present Value Calculations 435 
 436 
The net present value (NPV) calculations estimate the investment to be made today to ensure 437 
that the designated dollar amount is available in a given year in the future. The use of discount 438 
factors to calculate costs and benefits allows future incremental costs and benefits to be valued 439 
equally when comparing alternatives. Based on Circular A-4, the present-value calculations are 440 
shown using both 3 and 7 percent real discount rates, and the decision rationale is based on the 441 
7 percent real discount rate. 442 
 443 
3.2.6 Sign Conventions 444 
 445 
This analysis uses the convention that all favorable consequences for the alternative are 446 
positive and all adverse consequences for the alternative are negative. Negative values are 447 
shown using parentheses (e.g., negative $500 is displayed as ($500)). 448 
 449 
3.2.7 Assumptions 450 
 451 
The analysis uses the assumptions and considerations described below to determine the costs 452 
associated with the implementation of the alternatives. 453 
 454 
The analysis makes the following assumptions for new 10 CFR Part 70 applicants covered by 455 
the guidance: 456 
 457 
• The NRC receives two new applicant submittals every 10 years; one every 5 years. 458 

 459 
• Based on an historical analysis of previous new applicant data and projections of 460 

efficiencies gained through implementation of the guidance in NUREG-2212, new 461 
applicants would save an estimated 230 hours in the submission of each new license 462 
or license renewal application. This 230-hour estimate includes the anticipated time 463 
saved due to fewer RAIs. The staff anticipates a 50 percent reduction in RAIs as a 464 
result of the new standardized guidance in NUREG-2212. 465 

 466 
• In 2018, the NRC staff received one notice of intent to file an application for the 467 

possession and use of critical mass quantities of SNM. If the completed application is 468 
submitted in early 2023, the staff anticipates completing the licensing process by the 469 
end of 2023. 470 
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The analysis makes the following assumptions for license amendments: 471 
 472 
• Based on historical data, each licensee submits an average of three license 473 

amendments over a 10-year time frame. 474 
 475 

• Assuming the number of amendment requests remains constant, the staff anticipates 476 
the issuance of the standardized application review process discussed in 477 
NUREG-2212 will result in a 50 percent reduction in the number of RAIs, with a 478 
commensurate saving in NRC staff resources. A reduction in the number of RAIs 479 
issued to applicants for license amendments would reduce the time applicants expend 480 
on RAI responses by an estimated 58 hours for each amendment. 481 

 482 
• As of 2021, the NRC has 10 active licenses covered by the guidance and is 483 

processing one preapplication. The staff assumes that the current preapplicant will 484 
obtain its license in 2023. The staff assumes that this preapplicant will submit one 485 
license amendment every 3 years, consistent with the license amendment 486 
assumptions noted in this section. 487 

 488 
The analysis makes the following assumptions for license renewals: 489 
 490 
• All licensees with current licenses (and the preapplicant) will renew their licenses at 491 

the expiration of a 10-year license. 492 
 493 

• All licensees are expected to renew their licenses in accordance with the guidance in 494 
NUREG-2212, which instructs NRC staff reviewers on how to review an application to 495 
assess whether the proposed activities comply with applicable regulations in 496 
10 CFR Part 70. The NRC anticipates these license renewal applications will include 497 
the type of information needed to develop an application for a specific license for the 498 
possession and use of critical mass quantities of SNM. 499 

 500 
• The NRC anticipates that the use of the standardized application review process in 501 

NUREG-2212 will result in a 50 percent reduction in the issuance of RAIs, with a 502 
commensurate saving in staff resources. The reduction in the number of RAIs 503 
submitted to license renewal applicants is expected to reduce the time applicants 504 
expend on RAI responses by an estimated 230 hours for each of license renewal. 505 

 506 
3.3 Evaluation of Alternative 1: Take No Action 507 
 508 
Alternative 1, which is the baseline for the regulatory analysis, does not result in incremental 509 
changes to benefits or costs nor creates savings to either the NRC or to applicants/licensees, as 510 
current review practices would not change. 511 
 512 
3.4 Evaluation of Alternative 2: Issue NUREG-2212 513 
 514 
This regulatory analysis compares the incremental impacts of issuing NUREG-2212 515 
(Alternative 2) to a baseline where the staff does not issue NUREG-2212. Attributes which have 516 
the potential to be affected by Alternative 2 are evaluated below. 517 
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3.4.1 NRC Implementation 518 
 519 
The NRC staff would use the consolidated and standardized guidance in NUREG-2212 to 520 
streamline its review applications. The guidance presents a common understanding of the 521 
technical issues for use by the NRC staff and applicants. The NRC expects that implementing 522 
NUREG-2212 would increase the efficiency of the staff’s review of applications and reduce the 523 
need for resource-intensive, case-by-case reviews of the technical topics generically addressed 524 
in the NUREG. 525 
 526 
The NRC anticipates that the 10 licensees and the preapplicant will use the description of the 527 
staff’s licensing review process in NUREG-2212 to prepare better organized and more complete 528 
licensing submittals in the future. The staff estimated the costs to the NRC of training staff to 529 
use the consolidated and standardized guidance on the licensing review process to review 530 
license applications for possession and use of SNM in critical mass quantities not subject to the 531 
requirements in 10 CFR Part 70, Subpart H. Table 5 lists these training costs. 532 
 533 

Table 5  Net Benefits to the NRC with Implementation of NUREG-2212 534 

Year Activity 
Number of 
Impacted 
People 

Labor 
Hours 

Hourly 
Rate 

Net Benefits (Costs)* 

Undiscounted 7% NPV 3% NPV 

2022 NRC Training 20 7 $134 ($18,500) ($17,300) ($18,000) 

NRC Net Implementation Benefits (Costs) ($18,500) ($17,300) ($18,000) 
* There may be small differences among tables due to rounding. 535 
 536 
3.4.2 NRC Operation 537 
 538 
The NRC staff anticipates that the NRC would realize operational or long-term savings in the 539 
costs associated with its licensing reviews. The NRC staff evaluated the information in Table 2 540 
and estimated the long-term savings it would incur in operational costs for reviewing new 541 
applications, license amendments, and license renewals based on the assumptions noted in 542 
section 3.2.7. 543 
 544 
Table 6 presents the net benefits to the NRC expected from the use of the new guidance. 545 
 546 

Table 6  NRC Operation 547 

Year Activity 
Number 

of 
Reviews 

Hours Hourly 
Rate 

Net Benefits (Costs)* 

Undiscounted 7% NPV 3% NPV 

2023 NRC License Amendment 
Review 2 58 $134 $15,400 $13,500 $14,500 

2023 NRC License Renewal 
Review and Approval 2 230 $134 $61,600 $53,800 $58,100 

2024 NRC License Amendment 
Review 5 58 $134 $38,500 $31,400 $35,300 

2025 NRC License Amendment 
Review 2 58 $134 $15,400 $11,800 $13,700 

2026 NRC License Amendment 
Review 4 58 $134 $30,800 $22,000 $26,600 

2027 NRC New Applicant 
Licensee Review 1 230 $134 $30,800 $20,500 $25,800 
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Year Activity 
Number 

of 
Reviews 

Hours Hourly 
Rate 

Net Benefits (Costs)* 

Undiscounted 7% NPV 3% NPV 

2027 NRC License Renewal 
Review and Approval 2 230 $134 $61,600 $41,100 $51,600 

2027 NRC License Amendment 
Review 5 58 $134 $38,500 $25,700 $32,300 

2028 NRC License Renewal 
Review and Approval 1 230 $134 $30,800 $19,200 $25,100 

2028 NRC License Amendment 
Review 2 58 $134 $15,400 $9,600 $12,500 

2029 NRC License Renewal 
Review and Approval 1 230 $134 $30,800 $17,900 $24,300 

2029 NRC License Amendment 
Review 2 58 $134 $15,400 $9,000 $12,200 

2030 NRC License Amendment 
Review 7 58 $134 $53,900 $29,300 $41,300 

2031 NRC License Renewal 
Review and Approval 4 230 $134 $123,300 $62,700 $91,700 

2031 NRC License Amendment 
Review 2 58 $134 $15,400 $7,800 $11,500 

2032 NRC New Applicant 
Licensee Review 1 230 $134 $30,800 $14,600 $22,300 

2032 NRC License Renewal 
Review and Approval 1 230 $134 $30,800 $14,600 $22,300 

2032 NRC License Amendment 
Review 3 58 $134 $23,100 $11,000 $16,700 

2033 NRC License Renewal 
Review and Approval 2 230 $134 $61,600 $27,400 $43,200 

2033 NRC License Amendment 
Review 3 58 $134 $23,100 $10,300 $16,200 

2034 NRC License Amendment 
Review 5 58 $134 $38,500 $16,000 $26,200 

2035 NRC License Amendment 
Review 3 58 $134 $23,100 $9,000 $15,300 

2036 NRC License Amendment 
Review 5 58 $134 $38,500 $14,000 $24,700 

2037 NRC New Applicant 
Licensee Review 1 230 $134 $30,800 $10,400 $19,200 

2037 NRC License Renewal 
Review and Approval 3 230 $134 $92,500 $31,300 $57,600 

2037 NRC License Amendment 
Review 5 58 $134 $38,500 $13,000 $24,000 

2038 NRC License Renewal 
Review and Approval 1 230 $134 $30,800 $9,800 $18,600 

2038 NRC License Amendment 
Review 3 58 $134 $23,100 $7,300 $14,000 

2039 NRC License Renewal 
Review and Approval 1 230 $134 $30,800 $9,100 $18,100 

2039 NRC License Amendment 
Review 2 58 $134 $15,400 $4,600 $9,100 

2040 NRC License Amendment 
Review 8 58 $134 $61,600 $17,000 $35,200 

2041 NRC License Renewal 
Review and Approval 1 230 $134 $30,800 $8,000 $17,100 

2041 NRC License Amendment 
Review 3 58 $134 $23,100 $6,000 $12,800 
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Year Activity 
Number 

of 
Reviews 

Hours Hourly 
Rate 

Net Benefits (Costs)* 

Undiscounted 7% NPV 3% NPV 

2042 NRC License Amendment 
Review 1 230 $134 $30,800 $7,400 $16,600 

2042 NRC New Applicant 
Licensee Review 2 230 $134 $61,600 $14,900 $33,100 

2042 NRC License Amendment 
Review 3 58 $134 $23,100 $5,600 $12,400 

NRC New Applicant Licensee Review Benefit (Cost) Subtotal $154,100 $60,500 $100,400 
NRC Review and Approval of License Renewal Amendments Benefit 

(Cost) Subtotal $585,600 $294,900 $427,800 

NRC License Amendment Review Benefit (Cost) Subtotal $601,000 $281,200 $423,000 
NRC Operation Benefit (Cost) $1,340,700 $636,600 $951,200 

* There may be small differences among tables due to rounding. 548 
 549 
3.4.3 Total NRC Averted Costs 550 
 551 
The estimated averted costs (benefits) for the NRC with using NUREG-2212 range between 552 
$619,300 using a 7 percent NPV and $933,200 using a 3 percent NPV. Table 7 presents the 553 
staff’s estimates of averted costs to the agency. 554 
 555 

Table 7  NRC Total Averted Costs 556 

Attribute NRC Net Benefits (Costs)* 
Undiscounted 7% NPV 3% NPV 

NRC Implementation Benefits (Costs) ($18,500) ($17,300) ($18,000) 
NRC Operation Benefits (Costs) $1,340,700 $636,600 $951,200 

Net NRC Benefits (Cost) $1,322,200 $619,300 $933,200 
* There may be small differences among tables due to rounding. 557 
 558 
3.4.4 Industry Implementation 559 
 560 
Following the issuance of NUREG-2212, the NRC expects that the industry would use the 561 
guidance to prepare new applications, license amendments, and license renewals. The 562 
guidance presents a common understanding of the technical issues associated with relevant 563 
applications. The NRC staff expects that publication of NUREG-2212 would increase its 564 
efficiency in reviewing applications by reducing the need for resource-intensive, case-by-case 565 
licensing reviews. 566 
 567 
The NRC anticipates that industry would review the NUREG, train staff, and implement the 568 
guidance for the one preapplication. The NRC estimates that the use of NUREG-2212 guidance 569 
by the 10 licensees and the preapplicant would result in the cost savings shown in Table 8. 570 
 571 
 572 
 573 
 574 
 575 
 576 
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Table 8  Industry Implementation 577 

Year Activity Number of 
Entities 

Labor 
Hours 

Weighted 
Hourly 
Rate 

Industry Implementation Benefits (Costs)* 

Undiscounted 7% NPV 3% NPV 

2022 Industry NUREG 
Review 11 23 $132 ($33,300) ($31,200) ($32,400) 

2022 Industry Training 11 6 $132 ($8,300) ($7,800) ($8,100) 

Total ($41,700) ($38,900) ($40,500) 
* There may be small differences among tables due to rounding. 578 

 579 
3.4.5 Industry Operation 580 
 581 
NUREG-2212 is expected to bring long-term operational savings to all licensees because it will 582 
be used by the regulated community to prepare high-quality, thorough licensing applications. 583 
The NRC staff evaluated the information in Table 2 and estimated the long-term savings in 584 
operational costs to licensees based on the assumptions in section 3.2.7: (1) one new 585 
application would be submitted to the NRC every 5 years, (2) three license amendments would 586 
be submitted for each license, and (3) all licensees requesting renewal of their licenses would 587 
use the new guidance to prepare their applications. 588 
 589 
Table 9 presents the net benefits (i.e., averted costs) expected from the use of the new 590 
guidance by NRC-licensed entities. 591 
 592 

Table 9  Industry Operation: Averted Cost to GTCM Applicants/Licensees 593 

Year Activity Number of 
Licensees Hours 

Weighted 
Hourly 
Rate 

Net Benefits (Costs)* 

Undiscounted 7% NPV 3% NPV 

2023 License Amendment 2 58 132 15,200 13,200 14,300 
2023 License Renewal 2 230 132 60,600 52,900 57,100 
2024 License Amendment 5 58 132 37,900 30,900 34,700 
2025 License Amendment 2 58 132 15,200 11,600 13,500 
2026 License Amendment 4 58 132 30,300 21,600 26,100 

2027 
Preapplicant Review of 
NUREG and Development 
of Internal Procedures 

1 23 132 (3,000) (2,000) (2,500) 

2027 Preapplicant 
Implementation of Training 

1 6 132 (800) (500) (600) 

2027 New License Submittal 1 230 132 30,300 20,200 25,400 
2027 License Renewal 2 230 132 60,600 40,400 50,800 
2027 License Amendment 5 58 132 37,900 25,200 31,700 
2028 License Renewal 1 230 132 30,300 18,900 24,600 
2028 License Amendment 2 58 132 15,200 9,400 12,300 
2029 License Renewal 1 230 132 30,300 17,600 23,900 
2029 License Amendment 2 58 132 15,200 8,800 12,000 
2030 License Amendment 7 58 132 53,000 28,800 40,700 
2031 License Renewal 4 230 132 121,200 61,600 90,200 
2031 License Amendment 2 58 132 15,200 7,700 11,300 
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Year Activity Number of 
Licensees Hours 

Weighted 
Hourly 
Rate 

Net Benefits (Costs)* 

Undiscounted 7% NPV 3% NPV 

2032 
Preapplicant Review of 
NUREG and Development 
of Internal Procedures 

1 23 132 (3,000) (1,400) (2,200) 

2032 Preapplicant 
Implementation of Training 

1 6 132 (800) (400) (500) 

2032 New License Submittal 1 230 132 30,300 14,400 21,900 
2032 License Renewal 1 230 132 30,300 14,400 21,900 
2032 License Amendment 3 58 132 22,700 10,800 16,400 
2033 License Renewal 2 230 132 60,600 26,900 42,500 
2033 License Amendment 3 58 132 22,700 10,100 15,900 
2034 License Amendment 5 58 132 37,900 15,700 25,800 
2035 License Amendment 3 58 132 22,700 8,800 15,000 
2036 License Amendment 5 58 132 37,900 13,700 24,300 

2037 
Preapplicant Review of 
NUREG and Development 
of Internal Procedures 

1 23 132 (3,000) (1,000) (1,900) 

2037 Preapplicant 
Implementation of Training 

1 6 132 (800) (300) (500) 

2037 New License Submittal 1 230 132 30,300 10,300 18,900 
2037 License Renewal 3 230 132 90,900 30,800 56,700 
2037 License Amendment 5 58 132 37,900 12,800 23,600 
2038 License Renewal 1 230 132 30,300 9,600 18,300 
2038 License Amendment 3 58 132 22,700 7,200 13,800 
2039 License Renewal 1 230 132 30,300 9,000 17,800 
2039 License Amendment 2 58 132 15,200 4,500 8,900 
2040 License Amendment 8 58 132 60,600 16,800 34,600 
2041 License Renewal 1 230 132 30,300 7,800 16,800 
2041 License Amendment 3 58 132 22,700 5,900 12,600 

2042 
Preapplicant Review of 
NUREG and Development 
of Internal Procedures 

1 23 132 (3,000) (700) (1,600) 

2042 
Preapplicant Review of 
NUREG and Development 
of Internal Procedures 

1 6 132 (800) (200) (400) 

2042 New License Submittal 1 230 132 30,300 7,300 16,300 
2042 License Renewal 2 230 132 60,600 14,600 32,600 
2042 License Amendment 3 58 132 22,700 5,500 12,200 

New Licensee Submittal Relief Subtotal $121,200 $52,200 $82,500 

License Renewal Relief Subtotal $636,300 $304,500 $453,200 

License Amendment Relief Subtotal $560,800 $269,000 $399,700 

Industry Operation Net Benefits (Costs) $1,318,300 $625,700 $935,400 
* There may be small differences among tables due to rounding. 594 
 595 
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3.4.6 Total Industry Averted Costs 596 
 597 
The NRC staff estimates the cost savings that would occur if the regulated community included 598 
the information described in the consolidated guidance in NUREG-2212 in its licensing 599 
applications. Table 10 presents the staff’s estimated net benefits (i.e., averted costs) to the 600 
industry, which range between $587,100 using a 7 percent NPV and $894,900 using a 601 
3 percent NPV. 602 
 603 

Table 10  Net Industry Benefits (Costs) 604 

Attribute Net Benefits (Costs)* 
Undiscounted 7% NPV 3% NPV 

Industry Implementation Benefits (Costs) ($41,700) ($38,900) ($40,500) 
Industry Operation Benefits (Costs) $1,318,400 $626,000 $935,400 

Net Industry Benefits (Costs)b $1,276,700 $587,100 $894,900 
* There may be small differences among tables due to rounding. 605 
 606 
3.4.7 Regulatory Efficiency 607 
 608 
The NRC anticipates that issuing the guidance would provide for standardization of the staff’s 609 
licensing reviews. The NRC expects the issuance of NUREG-2212, which consolidates 610 
guidance for applicants and licensees for possession and use of SNM in critical mass quantities 611 
not subject to the requirements in 10 CFR Part 70, Subpart H, will be useful to the entities 612 
covered by the guidance. The submission of more consistent and complete applications is 613 
expected to expedite the NRC staff’s review process and reduce the issuance of RAIs, with 614 
commensurate savings in staff resources. The staff did not identify additional nonquantifiable 615 
efficiency gains. 616 
 617 
3.4.8 Cost Justification 618 
 619 
The NRC staff concludes that publication of NUREG-2212 provides moderate averted costs 620 
(benefits) to the NRC and to industry, as shown in Table 11. 621 
 622 

Table 11  Net Benefits 623 

Attribute Net Benefits (Costs)* 
Undiscounted 7% NPV 3% NPV 

Industry Implementation Benefits (Costs) ($41,700) ($38,900) ($40,500) 
Industry Operation Benefits (Costs) $1,318,400 $626,000 $935,400 

Net Industry Benefits (Costs) $1,276,700 $587,000 $894,900 
NRC Implementation Benefits (Costs) ($18,500) ($17,300) ($18,000) 
NRC Operation Benefits (Costs) $1,340,700 $636,600 $951,200 

Net NRC Benefits (Costs) $1,322,200 $619,300 $933,200 
Net Benefits (Costs) $2,598,900 $1,206,300 $1,828,100 

* There may be small differences among tables due to rounding. 624 
 625 
The net averted costs estimated from the use of this NUREG (Alternative 2) range between 626 
$1.206 million (7 percent NPV) and $1.828 million (3 percent NPV). 627 
 628 
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3.5 Uncertainty Analysis 629 
 630 
To determine the robustness of the estimated costs and benefits, the NRC staff examined how 631 
costs change in relation to uncertainties in the analytical assumptions and input data of this 632 
regulatory analysis. The staff used a Monte Carlo simulation to examine the impact of 633 
uncertainty on the estimated net benefits. 634 
 635 
3.5.1 Uncertainty Analysis Results 636 
 637 
The NRC staff completed a Monte Carlo sensitivity analysis for this regulatory analysis using the 638 
specialty software @Risk®.10 The Monte Carlo approach answers the question, “What 639 
distribution of net benefits results from multiple iterations of the probability distribution assigned 640 
to key variables?” 641 
 642 
Because the regulatory analysis estimates values that are sensitive to licensee-specific cost 643 
drivers and differences among facilities, the NRC staff analyzed those variables with the 644 
greatest uncertainty. 645 
 646 
Monte Carlo simulations involve introducing uncertainty into an analysis by replacing the point 647 
estimates of the variables used to estimate costs and benefits with probability distributions. 648 
Defining input variables as probability distributions, instead of as point estimates, enables an 649 
effective model of the influence of uncertainty on the results of the analysis (in other words, the 650 
net benefits). 651 
 652 
The probability distributions that represent the variables in this Monte Carlo analysis are 653 
bounded by the ranges of the input variables and reflect the NRC staff’s professional judgment. 654 
When defining the probability distributions for use in a Monte Carlo simulation, summary 655 
statistics are needed to characterize the distributions. These summary statistics include the 656 
minimum, most likely, and maximum values of a program evaluation and review technique 657 
(PERT) distribution,11 the minimum and maximum values of a uniform distribution, and the 658 
specified integer values of a discrete population. The staff used the PERT distribution to reflect 659 
the relative spread and skewness of the distribution defined by the three estimates. 660 
 661 
The NRC performed the Monte Carlo simulation by recalculating the results 10,000 times. For 662 
each iteration, values were chosen randomly from the probability distributions that define the 663 
input variables. The values of the output variables were recorded for each iteration and the 664 
values for the output variables were used to define the resultant probability distribution. In 665 
developing the distributions in figures 1, 2, and 3, the staff ran 10,000 simulations and changed 666 
the values of the key input variables to assess the effects on costs and benefits. Figure 1 shows 667 
the incremental averted costs (benefits) to the NRC of adopting NUREG-2212 (Alternative 2). 668 
Figure 2 shows the incremental averted costs (benefits) that would accrue to industry under 669 
Alternative 2. Figure 3 graphs the total net benefit that would accrue to the NRC and industry 670 

 
10  Information about this software is available at https://www.palisade.com. 
11  A PERT distribution is a special form of beta distribution with specified minimum and maximum values. The 

shape parameter is calculated from the defined most likely value. The PERT distribution is similar to the 
triangular distribution in that it has the same set of three parameters. Technically, it is a special case of a scaled 
beta (or beta general) distribution. The PERT distribution is generally considered superior to the triangular 
distribution when the parameters result in a skewed distribution, as the smooth shape of the curve places less 
emphasis in the direction of skew. Similar to the triangular distribution, the PERT distribution is bounded on both 
sides and therefore may not be adequate for some modeling purposes if it is desired to capture tail or extreme 
events. 

http://www.palisade.com/
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under Alternative 2. The data plotted in figures 1–3 use a 7 percent NPV discount rate. The 671 
staff’s uncertainty analyses demonstrate that both the NRC and industry would realize cost 672 
savings if the NRC issues NUREG-2212. 673 
 674 

 675 
Figure 1  Uncertainty analysis of NRC cost savings—Alternative 2 676 

 677 

 678 
Figure 2  Uncertainty analysis of industry cost savings—Alternative 2 679 

 680 

5.0% 90.0% 5.0%
529.9 732.0

450 500 550 600 650 700 750 800 850 900
Values in Thousands

Net NRC Benefit (Cost) - 7%

Minimum 489,628
Maximum 891,806

Mean 619,282
Std Dev 62,487
Values 10000

5.0% 90.0% 5.0%
464 732

300 400 500 600 700 800 900 1,000
Values in Thousands

Net Industry Benefit (Cost) - 7%

Minimum 384,224
Maximum 940,292

Mean 587,112
Std Dev 81,467
Values 10000



 

19 

 681 
Figure 3  Uncertainty analysis of total net benefit—Alternative 2 682 

 683 
Table 12 displays the key statistical results plotted in the distributions in figures 1–3, including 684 
the 90 percent confidence interval in which the net benefits would fall between the 5th and 685 
95th percentile values. The output distribution provided in Table 12 allows the staff to conclude 686 
with confidence that issuing NUREG-2212 has the potential to result in substantial incremental 687 
benefits. 688 
 689 

Table 12  Uncertainty Results Descriptive Statistics (7 Percent Discount Factor) 690 

Uncertainty Result 
Cost Savings (2021 Million Dollars) 

Minimum Mean Maximum 5th 
Percentile 

95th 
Percentile 

Net Industry Benefits (Costs) $0.38 $0.59 $0.94 $0.46 $0.73 

Net NRC Benefits (Costs) $0.49 $0.62 $0.89 $0.53 $0.73 

Net Benefits (Costs)* $0.93 $1.21 $1.63 $1.05 $1.39 
* The net benefits (costs) is not the sum of the above values because these are not normal distributions. 691 
 692 
Figure 4 identifies the variables in the staff’s analysis with the largest impact on benefits and 693 
costs. The variables are ranked by contribution to cost uncertainty, using a 7 percent discount 694 
factor. Five variables contribute the greatest uncertainty in costs: (1) industry labor rate, (2) the 695 
NRC staff’s resources expended on the review of and determination on license renewal 696 
applications, (3) the NRC staff’s resources expended on the review of and determination on 697 
license amendment requests, (4) the NRC’s averted costs in reviewing license renewal 698 
applications, and (5) the NRC’s averted costs in reviewing license amendment applications. 699 
 700 
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  701 
Figure 4  Effect of key variable uncertainty on output mean (7 percent discount factor) 702 
 703 
3.5.2 Summary of Uncertainty Analysis 704 
 705 
The staff concludes the benefits of issuing NUREG-2212 are a mean net savings to the NRC 706 
and to the regulated industry of $1.206 million, at a 7 percent discount rate. The uncertainty 707 
analysis predicts that issuing NUREG-2212 has a greater than 99 percent chance of being 708 
cost-effective because the minimum calculated result for all 10,000 simulations is a positive 709 
value. 710 
 711 
3.6 Disaggregation 712 
 713 
The purpose of this section is to discuss the objectives of the proposed action to see whether 714 
there are actions recommended that do not support any of the objectives. Because the entire 715 
purpose of this action is to publish the NUREG, the staff did not identify any unnecessary or 716 
unrelated provisions; therefore, it did not perform a disaggregation for this regulatory analysis. 717 
 718 
4 PRESENTATION OF RESULTS 719 
 720 
Table 13 summarizes the quantifiable and nonquantifiable costs and benefits that would result 721 
from issuing NUREG-2212. Although quantifiable costs and benefits appear to be more 722 
tangible, the NRC urges decisionmakers not to discount costs and benefits that are 723 
nonquantifiable. The NRC recognizes nonquantifiable benefits or costs can be as (or even 724 
more) important than benefits or costs that can be quantified and monetized. 725 
 726 
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Table 13  Summary of Net Benefit (or Cost) 727 

Monetary Benefit (or Cost) Nonmonetary Benefit (or Cost) 

Alternative 1—No Action 
$0 

Alternative 1—No Action 
None 

Alternative 2—Issue NUREG-2212 
 
Quantitative Benefits (Costs): 
 
NRC Net Benefit: 
$0.62 million* using a 7 percent discount rate 
$0.93 million using a 3 percent discount rate 
 
Industry Net Benefit: 
$0.59 million using a 7 percent discount rate 
$0.89 million using a 3 percent discount rate 
 
Net Quantitative Benefit: 
 
$1.21 million using a 7 percent discount rate 
$1.83 million using a 3 percent discount rate 

Alternative 2—Issue NUREG-2212 
 
Qualitative Benefits: 
 
• Addresses the problem of lengthy application reviews 

and multiple rounds of RAIs due to the lack of 
submittal standardization. 
 

• Provides specific guidance for applicants and 
licensees to address all the applicable requirements. 
 

• Makes available the most current technical 
information, which helps achieve the NRC’s objective 
of increasing the efficiency of the license review 
process. 
 

• Provides cost savings associated with the NRC’s 
licensing review process. 
 

• Enables greater regulatory efficiency and 
transparency, as applicants will be able to prepare 
more effectively, and the staff more efficiently review, 
license applications because of clarity in the staff’s 
technical position and the need for fewer NRC RAIs. 
 

• Results in no significant change in public or 
occupational radiation exposure. 

 
Qualitative Costs: 
 
• None identified. 
 
Net Qualitative Benefit: 
 
• Issuing NUREG-2212 results in a positive qualitative 

benefit. 
* There may be differences among tables due to rounding. 728 
 729 
5 DECISION RATIONALE 730 
 731 
5.1 Recommendation 732 
 733 
NUREG-2212 provides consolidated guidance identifying and describing the information 734 
necessary for the NRC’s staff review of 10 CFR Part 70 applications for the possession and use 735 
of critical mass quantities of SNM not subject to the requirements in 10 CFR Part 70, Subpart H. 736 
The NRC staff’s cost-benefit analysis of NUREG-2212 demonstrates that the development of 737 
clear, standardized guidance for the review of these applications provides substantial benefits to 738 
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the NRC by reducing the staff resources needed to complete reviews of applications. 739 
Additionally, the issuance of NUREG-2212 should provide substantial benefits to applicants for 740 
NRC licenses as well as the industry in general because of the limited availability of NRC 741 
guidance specific to this subset of licenses. 742 
 743 
The NRC anticipates savings to NRC and the industry over the 20-year regulatory analysis 744 
period because reducing the need for RAIs from the NRC staff and reducing redundant 745 
case-by-case reviews of the same technical topics would decrease the time required to review 746 
and approve new license applications, license amendments, or license renewals. It is 747 
anticipated that NUREG-2212 will provide guidance to applicants on the information required in 748 
a thorough, high-quality application, thus reducing the need to prepare time-consuming and 749 
costly RAI responses for the NRC. The savings to applicants and licensees in the preparation of 750 
new license applications, license amendments, and license renewals over the 20-year 751 
regulatory analysis period is estimated to be over $1 million.  752 
 753 
Table 11 presents the quantified costs and benefits (averted costs) to both the NRC and 754 
industry. The NRC’s mean benefit ranges between $0.61 million (7 percent discount rate) and 755 
$0.90 million (3 percent discount rate). This regulatory analysis shows that the issuance of 756 
NUREG-2212 would result in a mean benefit to the industry ranging between $0.52 million 757 
(7 percent discount rate) and $0.79 million (3 percent discount rate). Therefore, the total 758 
quantitative mean net benefit of issuing the guidance would range between $1.13 million 759 
(7 percent discount rate) and $1.68 million (3 percent discount rate). The non-quantified costs 760 
and benefits listed in Table 12 show that issuing the guidance document could result in net 761 
benefits to improvements in understanding the NRC’s regulations and in streamlining the NRC’s 762 
licensing reviews, leading to greater regulatory efficiency. The issuance of NUREG-2212 will 763 
create clear, standardized, and consolidated guidance for the NRC staff and for the industry. 764 
 765 
This regulatory analysis considered quantified and non-quantified costs and benefits and the 766 
staff finds that the issuance of NUREG-2212 will result in a beneficial impact. For this reason, 767 
the staff concludes that Alternative 2 is the preferred alternative and recommends Alternative 2, 768 
the issuance of NUREG-2212. 769 
 770 
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Appendix A 842 
List of Applicable Regulations 843 

 844 
The following list includes the main requirements in Title 10 of the Code of Federal Regulations 845 
(10 CFR) Part 70, “Domestic Licensing of Special Nuclear Material,” that are applicable to 846 
licensees authorized (and applicants seeking authorization) to possess special nuclear 847 
materials in critical mass quantities not subject to the requirements in 10 CFR Part 70, 848 
Subpart H. (Note: Other 10 CFR Part 70 requirements may apply as determined by the 849 
Commission.) 850 
 851 
70.9 Completeness and accuracy of information 852 
70.21 Filing, (f) 853 
70.22 Contents of applications, (a)(1), (2), (3), (4), (6), (7), and (8) 854 
70.23 Requirements for the approval of applications, (a)(1), (2), (3), (4), (5), (6), (9) and (10)  855 
70.24 Criticality accident requirements 856 
70.25 Financial assurance and recordkeeping for decommissioning  857 
70.41 Authorized use of special nuclear material, (a)  858 
70.42 Transfer of special nuclear material. 859 
70.50 Reporting requirements 860 
70.51 Records requirements 861 
70.52 Reports of accidental criticality 862 
70.55 Inspections 863 
70.56 Tests 864 
70.81 Modification and revocation of licenses 865 
70.91 Violations 866 
70.92 Criminal penalties867 
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