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(6) Means to prevent and control 
criticality; 

(7) Radiation alarm system to warn 
of significant increases of radiation 
levels, concentrations of radioactive 
material in air, and increased radioac-
tivity in effluents; 

(8) Ability of structures, systems, 
and components to perform their in-
tended safety functions, assuming the 
occurrence of event sequences; 

(9) Explosion and fire detection sys-
tems and appropriate suppression sys-
tems; 

(10) Means to control radioactive 
waste and radioactive effluents, and 
permit prompt termination of oper-
ations and evacuation of personnel dur-
ing an emergency; 

(11) Means to provide reliable and 
timely emergency power to instru-
ments, utility service systems, and op-
erating systems important to safety if 
there is a loss of primary electric 
power; 

(12) Means to provide redundant sys-
tems necessary to maintain, with ade-
quate capacity, the ability of utility 
services important to safety; and 

(13) Means to inspect, test, and main-
tain structures, systems, and compo-
nents important to safety, as nec-
essary, to ensure their continued func-
tioning and readiness. 

(f) A description and discussion of the 
design, both surface and subsurface, of 
the geologic repository operations 
area, including— 

(1) The relationship between design 
criteria and the requirements specified 
at § 63.111(a) and (b); and 

(2) The design bases and their rela-
tion to the design criteria. 

POSTCLOSURE PERFORMANCE OBJECTIVES 

§ 63.113 Performance objectives for the 
geologic repository after permanent 
closure. 

(a) The geologic repository must in-
clude multiple barriers, consisting of 
both natural barriers and an engi-
neered barrier system. 

(b) The engineered barrier system 
must be designed so that, working in 
combination with natural barriers, ra-
diological exposures to the reasonably 
maximally exposed individual are with-
in the limits specified at § 63.311 of sub-
part L of this part. Compliance with 

this paragraph must be demonstrated 
through a performance assessment that 
meets the requirements specified at 
§ 63.114 of this subpart, and §§ 63.303, 
63.305, 63.312 and 63.342 of Subpart L of 
this part. 

(c) The engineered barrier system 
must be designed so that, working in 
combination with natural barriers, re-
leases of radionuclides into the acces-
sible environment are within the limits 
specified at § 63.331 of subpart L of this 
part. Compliance with this paragraph 
must be demonstrated through a per-
formance assessment that meets the 
requirements specified at § 63.114 of this 
subpart and §§ 63.303, 63.332 and 63.342 of 
subpart L of this part. 

(d) The ability of the geologic reposi-
tory to limit radiological exposures to 
the reasonably maximally exposed in-
dividual, in the event of human intru-
sion into the engineered barrier sys-
tem, must be demonstrated through an 
analysis that meets the requirements 
at §§ 63.321 and 63.322 of subpart L of 
this part. Estimating radiological ex-
posures to the reasonably maximally 
exposed individual requires a perform-
ance assessment that meets the re-
quirements specified at § 63.114 of this 
subpart, and §§ 63.303, 63.305, 63.312 and 
63.342 of subpart L of this part. 

POSTCLOSURE PERFORMANCE 
ASSESSMENT 

§ 63.114 Requirements for performance 
assessment. 

(a) Any performance assessment used 
to demonstrate compliance with § 63.113 
for 10,000 years after disposal must: 

(1) Include data related to the geol-
ogy, hydrology, and geochemistry (in-
cluding disruptive processes and 
events) of the Yucca Mountain site, 
and the surrounding region to the ex-
tent necessary, and information on the 
design of the engineered barrier system 
used to define, for 10,000 years after dis-
posal, parameters and conceptual mod-
els used in the assessment. 

(2) Account for uncertainties and 
variabilities in parameter values, for 
10,000 years after disposal, and provide 
for the technical basis for parameter 
ranges, probability distributions, or 
bounding values used in the perform-
ance assessment. 
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(3) Consider alternative conceptual 
models of features and processes, for 
10,000 years after disposal, that are 
consistent with available data and cur-
rent scientific understanding and 
evaluate the effects that alternative 
conceptual models have on the per-
formance of the geologic repository. 

(4) Consider only features, events, 
and processes consistent with the lim-
its on performance assessment speci-
fied at § 63.342. 

(5) Provide the technical basis for ei-
ther inclusion or exclusion of specific 
features, events, and processes in the 
performance assessment. Specific fea-
tures, events, and processes must be 
evaluated in detail if the magnitude 
and time of the resulting radiological 
exposures to the reasonably maximally 
exposed individual, or radionuclide re-
leases to the accessible environment, 
for 10,000 years after disposal, would be 
significantly changed by their omis-
sion. 

(6) Provide the technical basis for ei-
ther inclusion or exclusion of degrada-
tion, deterioration, or alteration proc-
esses of engineered barriers in the per-
formance assessment, including those 
processes that would adversely affect 
the performance of natural barriers. 
Degradation, deterioration, or alter-
ation processes of engineered barriers 
must be evaluated in detail if the mag-
nitude and time of the resulting radio-
logical exposures to the reasonably 
maximally exposed individual, or 
radionuclide releases to the accessible 
environment, for 10,000 years after dis-
posal, would be significantly changed 
by their omission. 

(7) Provide the technical basis for 
models used to represent the 10,000 
years after disposal in the performance 
assessment, such as comparisons made 
with outputs of detailed process-level 
models and/or empirical observations 
(e.g., laboratory testing, field inves-
tigations, and natural analogs). 

(b) The performance assessment 
methods used to satisfy the require-
ments of paragraph (a) of this section 
are considered sufficient for the per-
formance assessment for the period of 
time after 10,000 years and through the 
period of geologic stability. 

[74 FR 10828, Mar. 13, 2009] 

§ 63.115 Requirements for multiple 
barriers. 

Demonstration of compliance with 
§ 63.113(a) must: 

(a) Identify those design features of 
the engineered barrier system, and nat-
ural features of the geologic setting, 
that are considered barriers important 
to waste isolation. 

(b) Describe the capability of bar-
riers, identified as important to waste 
isolation, to isolate waste, taking into 
account uncertainties in characterizing 
and modeling the behavior of the bar-
riers. 

(c) Provide the technical basis for the 
description of the capability of bar-
riers, identified as important to waste 
isolation, to isolate waste. The tech-
nical basis for each barrier’s capability 
shall be based on and consistent with 
the technical basis for the performance 
assessments used to demonstrate com-
pliance with § 63.113(b) and (c). 

LAND OWNERSHIP AND CONTROL 

§ 63.121 Requirements for ownership 
and control of interests in land. 

(a) Ownership of land.(1) The geologic 
repository operations area must be lo-
cated in and on lands that are either 
acquired lands under the jurisdiction 
and control of DOE, or lands perma-
nently withdrawn and reserved for its 
use. 

(2) These lands must be held free and 
clear of all encumbrances, if signifi-
cant, such as: 

(i) Rights arising under the general 
mining laws; 

(ii) Easements for right-of-way; and 
(iii) All other rights arising under 

lease, rights of entry, deed, patent, 
mortgage, appropriation, prescription, 
or otherwise. 

(b) Additional controls for permanent 
closure. Appropriate controls must be 
established outside of the geologic re-
pository operations area. DOE shall ex-
ercise any jurisdiction and control over 
surface and subsurface estates nec-
essary to prevent adverse human ac-
tions that could significantly reduce 
the geologic repository’s ability to 
achieve isolation. The rights of DOE 
may take the form of appropriate 
possessory interests, servitudes, or 
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