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SUBJECT:

APPROVAL OF INTERIM STAFF GUIDANCE MEMORANDUM NO. 13,
REAL INDIVIDUAL, REVISION 0

Attached is the draft of Interim Staff Guidance (ISO) No. 13, *Real Individual,* Revision 0. for
your approval. This draft was prepared to: (1) provide guidance clarifying the meaning of "real
Individual:" (2) specify how an applicant could perform off-site dose evaluations for both site
specific and general Independent spent fuel storage Installations; and (3) clarify standard review
plan text regarding dose calculations outside the controlled area.
This draft has been reviewed by the Spent Fuel Project Office staff, the Technical Review
section supervisors, and personnel In the Division of Industrial and Medical Nuclear Safety. All
comments received have been satisfactorily dispositioned; therefore, we recommend that this
ISG be approved.
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Spent Fuel Project Office
Interim Staff Guidance - 13
Real Individual
Issue:
The purpose of this guidance is to, (1) clarify the meaning of a real Indidualas used in 10
CFR 72.104, (2) specify how the applicant may perform dose evaluations beyond the controlled
area for site-specific and general Independent Spent Fuel Storage Installation (lSFSI) licenses,
and (3) clarify standard review plan (SRP) text regarding dose calculations outside the
controlled area.
Regulatory Basis:
a 10 FR 72,104 specifies dose rate limits for normal operations to any realindividual located
at or beyond the controlled area of a slte-specific ISFSI.
0 10 CFR 72.212(b)(2) requires the general ISFSI licensee to maintain written rJalindMdual
dose evaluations which establish that the 72.104 requirements are met, prior to use of an
approved cask.
0 10 CFR 72.236(d) requires the application for a cask design to show that the shielding
and confinement features of the cask are sufficient to meet the requirements In 72-104.
Discussion:
The provisions of 10 CFR 72 call for two types of licenses for ISFSIs. The applicant can
choose to apply for a site-specilic license, or utilize the genera! license granted under 72.210.
Ifa site-specific license is chosen, then the application must present site-specific analytical
dose evaluations In accordance with 72.104 for real Individuals located at or beyond the
controlled area. If a general license is- chosen, 72.212(b) (2) requires written real individualdose
evaluations which establish that the 72.104 requirements are met, prior to use of an approved
cask. Additionally, an application for a cask design is required by 72.236(d) to show that
shielding and confinement features of the cask are sufficient to meet the requiremnrrt In
72.104.
The real individualIs an Individual at or beyond the controlled area, and dose to any real
Individual must not exceed the limits specified in 72.104 from both the storage facility and other
surrounding fuel cycle activities. For example, a real Individual may be anyone living, working,
or recreating dose to the facility for a significant portion of the year.
Technical Review:
The two types of licenses necessitate different methods for dose calculations outside the
controlled area.
Site-specific ISFSI License Anolication (Subpart B). One approach to a s~ie-speacfic ISFSI
licence application may be to show that an Individuars dose at the controlled area boundary
with full-time occupancy, including contributions from other fuel cycle activities, will not exceecl
the Emits specified in 10 CFR 72.104.

Another approach Is to identify Individuals within the geographical location of the ISFSI, and
estimate their maximum radiological exposures. In this way, a maximally exposed real
indvdual is Identified. Calculations may Involve site-specific information, such as, number of
storage casks, cask array configuration, characteristics of actual fuel loaded, and surrounding
topography features. Calculations may estimate the amount of time that a realindividual
spends near the facility, the distance the real individual Is from the facility, and/or other factors
that may mitigate radiological exposure to Me real Individual.
If this second approach is taken, then the applicant should establish measures in the
radiological protection program, environmental monitoring program, and/or operating
procedures to identify and reevaluate potential increases in exposure to the real Individuals
during the term of the license. Compliance with the dose limits in 72.104 wigt be verified by an
environmental monitoring program USing direct radiation measurements (such as TLDs) and/or
effluent measurements, as appropriate,
Acoroval of a Spent Fuel Storage Cask (Subpart LD. The spent fuel storage cask application
should provide shielding and confinement calculations that; (1) demonstrate that the shielding
and confinement features are sufficient to meet the requirements in 72.104 and 72.106, and
(2) facilitate future site-specific evaluations for each general ISFSI licensee. The applicant
should evaluate the shielding and confinement features of a single cask and a theoretical array
of casks, assuming design basis source terms and full-time occupancy.
The single cask analysis should identify the mirdmum distance teethe
ýdos
rates In 72.101. Past applications have-shown this distance to be typically within 200 meters of
the cask. The applicant should include a dose rate versuý distance curve for a single cask to
facilitate a site-soecifli evaluation-for general icenseea , To satisfy section 72.106(b), dose
evaluations should be determined at a minimum of 100 meters distance to the closest boundary
of the controlled area. However, the applicant may use a longer distance, provided that the
longer distance Is made a condition of use.

The applicant should also include a dose rate verps istance curve for a theoretical cask array.

The theoretical cask array should consist of at least 20 storagp casks (.2xO ara), aand should
Laccount for self shielding among casks.

It Is Important to note that the general ISFSI licensee Is permitted to use additional engineering
features, such as berms, to mitigate doses to realindMduals near the site. If such features are
used in the cask SAR to show compliance with the regulations, they should be Included in the
cask conditions of use. In addition, the SAR should determine the degree to which the normal
condition dose rates could change for the identified off-normal conditions.
General ISFSI license Reouirements lSuboart 19. As required by 72.212(b)(2), a general
licensee must perform a wuitten evaluation to demonstrate that the dose rate limits in 72.104
are met An evaluation similar to that for a site-specific ISFSI should be performed. The
licensee may use Information provided in the cask SAR, as well as site specific Information to
perform the evaluation. Evaluations-perforned by the general ISFSI licensee are not reviewed
for approval by NRC; however, they are subject to NRC Inspection and must be recorded and
maintained by the general licensee.
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Applicability;
This ISG is applicable to 10 CFR 72 ISFSI facilities and:
1. NUREG-1 536, StandardReview Plan for Dry Cask Storage Systems
2. NUREG-1 567, StandardReview Plan for Spent Fuel Dry Storage Facilities
Recommendations:
Text In NUREG-1 536 and NUREG-1567 should be edited to reflect the Information In this ISG.
Attachment A Includes specific recommendations for changes to NUREG-1 536. Attachment B
includes specific recommendation for changes to NUREG-1567.

Approved
E. William Brach
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Date

Attachment A
Spent Fuel Project Office, ISG - 13
This attachment includes recommendations for changes to NUREG-1536, StandardReview
Plan for Dry Cask Storage Systerms.
Replace Section 5.IV., "Acceptance Criteria," on Pages 5-1 and 5-2, as shown;
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sufficient to meet the requirements In 72.106. Any Individual located an or
beyond the nearest boundary of the controlled area may not receive from
any design basis accident the more limiting of a total effective dose
equivalent of 0.05 Sv (5 rem), or the sum of the deep dose equivalent to
and the committed dose equivalent to any Individual organ or tissue (other
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than the lens of the eye) of 0.6 Sv (50 rem). The lens dose equivalent shall
not exceed 0.15 SV (15 rem) and the shallow dose equivalent to skin or any
extremity shall not exceed 0.5 Sv (50 rem).
4 fr.
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Replace the third, fourth and fifth paragraphs of Section 5.VA.c., "Dose Rates," on Page
5-6, as shown:
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The application for a cask design Is required by 72-236(d) to demonstrate that the

shielding and confinement features of the cask are sufficient to meet the

requIrements In 72.104 for any real individual. The real Individual Is an Individual
at or beyond the controlledi area, and the dose to any reat Individual must not
exceed the limits specified In 72.104 from both the storage facility and other
surrounding fuel cycle activities. For example, a real Individual may be anyone
ICS-1 S. Rev. 0
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living, working, or recreating close to the facility for a significant portion of the
year.

However, for approval of a cask design, the applicant should evaluate the
shielding and confinement features of a single cask and a theoretical array of
casks, assuming design basis source terms and full-time occupancy. The
applicant should also provide analyses to facilitate future site-specific
evaluations for each general ISFSI licensee.
The single cask analysis should Identify the minimum distance that Is required to
meet the dose rates In 72.104. Past applications have shown this distance to be
typically within 200 meters of the cask. The applicant should Include a dose rate
versus distance curve for a single cask to facilitate a site-specific evaluation for
general licensees. To satisfy section 72.106(b), dose evaluations should be
determined at a minimum of 100 meters distance to the closest boundary of the
controlled area. However, the applicant may use a longer distance, provided that
the longer distance is made a condition of use.
The applicant should also include a dose rate versus distance curve for a
theoretical cask army. The theoretical cask array should consist of at least 20
storage casks (2x1D array), and should account for self shielding among casks.
It Is Important to note that the general ISFSI licensee Is permitted to use
additional engineering features, such as berms, to mitigate doses to real
Individuals near the site. If such features are used In the cask SAR to show
compliance with the regulations, they should be Included In the cask condltions
of use. In addition, the GAR should determine the degree to which the normal
condition dose rates couldchange for the Identified off-normal conditions.
As required by 72-.212(b)(2), a general licensee must perform a written Vvaluation
to demonstrate that the dose rate limits in 72.104 are meot An evaluation similar
to that for site-specific ISFSI should be performed- The licensee may use
Information provided in the cask SAR, as well as site speoific Information to
perform the evaluation. Evaluations performed by-the general ISFSI licensee are
not reviewed for approval by NRC; however, they are subject to NRC Inspection
and must be recorded and maintained by the general licensee.
The general licensee should establish measures In the radiological protection
program, environmental monitoring program, and/or operating procedures to
Identify and reevaluate pbtential Increases In' exposure to the real individuals.
Compliance with the dose limits In 72.104 will be verified by the environmental
monitoring program with direct radiation measurements and/or effluent
measurements, as appropriate.
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Replace Section 10.[V.3., "Public Exposures," on Page 10-2, as follows:
3. Publie Exposures At or Beyond the Controlled Area Boundary
a. Normal Conditions:
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features must be provided sufficient meet the requirements In 72.106.
Any Individual located on or beyond the nearest boundary of the controlled
area may not receive from any design basis accident the more limiting of a
total effective dose equivalent of 0.05 Sv (5 rem), or the sum of the deep
dose equivalent to and the committed dose equivalent to any Individual
Organ or tissue (other than the lens of the eye) of 0.5 Sv (50 rem). The lens
dose equivalent shall not exceed 0.15 SV (15 rem) and the shallow dose
equivalent to skin or any extremity shalL-notexceed 0.5 Sv (50 rem).
Replace the first paragraph of Section 10.V.3., "Public Exposures," on Page 1043, as
shown:
3. Public Exposures At or Beyond the Controlled Area Boundary
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As required by 72.236(d), the spent fuel storage cask application must; (1)
demonstrate that the shielding and confinement features of the cask are sufficlent
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to meet the requirements for real Individuals In 72.104, and for design basis
accident conditions in 72.106, and (2) facilitate future site-specific evaluiatons for
each general ISFSI licensee. The real individual Is an individual at or beyond the
controlled area, and dose to any real Individual must not exceed the limits
specified In 72.104 from both the storage facility and other surrounding fuel cycle
activities. For example, a real Individual may be anyone living, working, or
recreating close to the facility for a significant portlon of the year.
However, for approval of a cask dessgn•the applicant should evaluate the
shielding and confinement features of a single cask and a theoretical array of
casks, assuming design basis source terms and full-time occupancy.
a. Normal Conditions
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The single cask analysis should Identify the minimumn distance that Is required to
meest the dose rates In 72.104. Past applications have shown this distance to be
typically within 200 meters of the cask. The applicant should include a dose rate
versus distance curve for a single cask to facilitate a sIte-specific evaluation for
general licensees. To-satisfy-section M2106(b), dose evaluations should be
determined at a minimum ot 100 meters distance to the closest boundary of the
controlled area. However, the applicant may use a longer distance, provided that
the longer distance Is made a condition of use.
The applicant should also Include a dose rate versus distance curve for a
theoretical cask array. The theoretical cask array should consist of at least 2C0
storage casks (Wx10 array), and should account for self shielding among casks,
it Is important to note that the general ISFSl licensee Is permitted to uzse
additional engineering features, such as berms, to mltigate doser.to real
Individuals near the site. Ifsuch features are used Inthe cask BAR to show
compliance with the regulations, they should be included Inthe cask Conditions
IGS-13, Rev. 0
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of use. In addition, the SAR should determine the degree to which the normal
condition dose rates could change for the Identified off-nrorMal conditions,
As required by 72212(b)(2), a general licensee must perform a written evlu|ation
to demonstrate that the Close rate limits In 72.104 are met. An evaluation similar
to that for shte-specific ISFS| should be performed. The licensee may use
Information provided In the cask SAR, as well as site specific information to
perform the evaluation. Evaluations performed by the general ISFSI licensee are
not reviewed for approval by NRC; however, they are subject to NRC Inspection
and must be recorded and maintained by the general licensee,
The general licensee should establish measures Inthe radiological protection
program, environmental monitoring program, end/or operating procedures to
identify and reevaluate potential Increases In exposureto-the real individuals.
Compliance with the dose limits In 72.104 will be verified by the environmental

monitoring program with direct radiation measurements and/or effluent
measurements, as appropriate.
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Attachment B
Spent Fuel Project Office, ISG - 13
This attachment includes recommendation for changes to NUREG-1 567, StandardReview Plan
for Spent Fuel Dry Storage Facilities:
Replace the second paragraph of Section 11A.3.2, "Offsite Doses," on Page 11-15, as
follows:

TFhe eelcieds sh~ould be determlinecl -Cs I!te 3sim of fthpt adtles o~f intvdua! do~se
ir eaeh of i6 copa setoo ±c.w-4.I t.
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and 6 km (about 1,2,3,4, a-nd 5 ml•e•s. If radioactive effluents from the
ISFSI ere anticipated, the applicant should provide the estimated[ annual collective
dose (in person-rem) related to the IF5161, Details on estimated radioactive
effluents and models and equations used to determine the dose should be
presented. The dose should be based on all Important exposure pathways (dirert
radiation, airborne releases, etc.), and modes of exposure (external exposure,
inhalation, etc.). The dose should be specified as whole-body or effective, and the
organ receMng the highest dose should be identified. Dose calculations must consider
direct radiation end discharges of radioactbve material under both normrj conditions and
anticipated occurrences as well as contributions from both the storage facility and
other surrounding fuel cycle activities othe u&r.it,.fuel cycl; WHO, WitJ h,
regin. The methodology applied must be acceptable to NRC.
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