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MOTION FOR SUMMARY DISPOSITION OF CONTENTION 8A
I.

INTRODUCTION
Pursuant to 10 C.F.R. § 2.1205, Progress Energy Florida, Inc. (“Progress” or “PEF”) hereby

moves this Atomic Safety and Licensing Board (the “Board”) for summary disposition of Contention 8A
(“C-8A”) on the grounds that no genuine issue of material fact exists with respect to that Contention. As
explained below, C-8A involves the legal question of whether Progress has included in its Combined
Construction Permit and Operating License Application (“COLA”) for Progress’s proposed Levy County
Nuclear Plant (“Levy”) information regarding the means by which it will manage Class B and C low-level
radioactive waste (“LLRW”) at Levy that is sufficient to satisfy the requirements set forth in 10 C.F.R.
§ 52.79(a)(3). Progress moves this Board to grant summary disposition of C-8A because Progress has
satisfied that regulation as a matter of law and there are no material facts in dispute.
II.

PROCEDURAL BACKGROUND
This proceeding involves Progress’s July 28, 2008 COLA for the proposed Levy County Nuclear

Plant. Nuclear Information and Resource Service, the Ecology Party of Florida, and the Green Party of
Florida (collectively “Joint Intervenors”) filed a Petition to Intervene and Request for Hearing (“Joint
Intervenors’ Petition”) in this proceeding on February 6, 2009 alleging several contentions. The Board’s
Order of July 8, 2009 admitted parts of three contentions, including original Contention 8 as narrowed by
the Board. Progress Energy Florida, Inc. (Levy County Nuclear Power Plant, Units 1 and 2), LBP-09-10,

70 NRC 51 (2009) (“LBP-09-10”). Contention 8 as originally admitted read:
Progress Energy Florida’s (PEF’s) application is inadequate because the Safety
Analysis Report assumes that the class B, C, and greater than C low-level
radioactive waste (LLW) generated by proposed Units 1 and 2 will be promptly
(e.g. within two years) shipped offsite and fails to address compliance with Part 20
and Part 50 Appendix I (ALARA) in the event that PEF will need to manage such
LLW on the Levy site for a more extended period of time.
LBP-09-10, 70 NRC at 150. Progress appealed, among other things, the Board’s decision to admit this
Contention. On January 7, 2010, the Commission found Contention 8 admissible, but added that issues
regarding the disposal of greater than class C waste are “outside the scope of this adjudicatory
proceeding.” Progress Energy Florida, Inc. (Combined License Application, Levy County Nuclear Power
Plant, Units 1 and 2), CLI-10-02, 71 NRC __ (slip op. at 27) (Jan. 7, 2010) (“CLI-10-02”) (footnote
omitted). The Commission also clarified that Progress must address in its COLA how it intends to handle
an accumulation of LLRW. Id. at 25.
On December 4, 2009, Progress submitted in this proceeding responses to the Commission Staff’s
Request for Additional Information Nos. 11.04-1 and 11.04-2 (the “RAI Responses”). 1 The RAI
Responses describe Progress’s LLRW plan for managing Class B and Class C waste, including its plans
in the event that more than a two-year accumulation of such waste would have to be stored at Levy. The
RAI Responses also set forth revisions to the COLA based on that plan. Following conversations among
the parties, on April 14, 2010, Progress and the Joint Intervenors filed a Joint Motion for Approval of
Settlement and Dismissal of Contention 8. In that settlement, Progress agreed not to raise an argument as
to the timeliness of any future contention challenging the adequacy of Progress’s LLRW plan. On April
21, 2010, the Board dismissed Contention 8. Licensing Board Order (Approving Settlement and
Dismissal of Contention 8) (Apr. 21, 2010) (unpublished).
On May 14, 2010, Joint Intervenors filed a motion to amend Contention 8 to state the following:
AMENDED CONTENTION 8: Progress Energy Florida’s (PEF’s) COL
application is inadequate to satisfy 10 C.F.R. 52.79 because it assumes that class B
and C radioactive waste [footnote omitted] generated by proposed Levy Units 1
1

The RAI Responses are included as Attachment B to this Motion.
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and 2 will be promptly (e.g., within two years) shipped offsite, while currently
there is an absence of access to a licensed disposal facility or capability to isolate
the radioactive waste from the environment. The proposed amendment to the Levy
County COL also fails to offer sufficient information to demonstrate the adequacy
of PEF’s plans for storing Class B and C radioactive waste on the Levy site if
offsite disposal capacity is not available within two years. PEF’s plan to postpone
most of its decisions regarding how and where to store the waste (including
“minimizing” the volume of the waste) until sometime after issuance of the license
for Levy violates Section 52.79 and also the Atomic Energy Act’s requirement that
safety findings must be made before the license is issued. 2
Specifically, Joint Intervenors argue that Progress’s LLRW plan violates 10 C.F.R. § 52.79(a)(3) and fails
to satisfy the introductory paragraph to 10 C.F.R. § 52.79(a). Joint Intervenors’ Motion at 4. The NRC
and Progress opposed Joint Intervenors’ Motion. 3 By Memorandum and Order dated August 9, 2010, the
Board admitted Amended Contention 8, designating it as “C-8A.” Licensing Board Memorandum and
Order (Ruling on Joint Intervenors’ Motion to File and Admit New Contention 8A) at 1 (Aug. 9, 2010)
(unpublished) (“Order Admitting C-8A”).
In this Motion, Progress seeks summary disposition of C-8A. This Motion is timely as it meets
both (1) the absolute deadline; and (2) the timeliness trigger established by the Board for summary
disposition motions. First, the Board has required that all summary disposition motions on matters other
than environmental contentions be filed within twenty days after the NRC Staff publishes the Advanced
Final Safety Evaluation Report (“AFSER”) in this proceeding. Licensing Board Order (Revising
Deadline for Motions for Summary Disposition of Environmental Matters) at 2 (Apr. 7, 2010)
(unpublished). The AFSER has not been published; therefore this Motion meets the Board’s absolute
deadline. Second, the Board has required that “dispositive motions may be filed twenty (20) days after
the occurrence or circumstance from which the motion arises … provided that the moving party
commences sincere efforts to contact and consult all other parties within ten (10) days of the occurrence
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Motion by Joint Intervenors to Amend Contention 8 on So-Called “Low-Level” Radioactive Waste and
Safety Issues Associated with Extended On-Site Storage (May 14, 2010) (“Joint Intervenors’ Motion”)
at 3.
Progress Answer Opposing Joint Intervenors’ Motion to Amend Contention 8 (June 8, 2010)
(“Progress’s Answer”); NRC Staff Answer to Motion by Joint Intervenors to Amend Contention 8
(June 8, 2010).
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or circumstance.” Progress Energy Florida, Inc. (Combined License Application for Levy County
Nuclear Power Plant, Units 1 and 2), LBP-09-22, 70 NRC __ (slip op. at 14-15) (Aug. 27, 2009)
(emphasis in original). The Board Order states that a motion for summary disposition is an example of a
dispositive motion. Id. at 14. The Board issued its Order Admitting C-8A on August 9, 2010. This
Motion is filed within twenty days of that date (see 10 C.F.R. § 2.306(a) (2010)), and therefore satisfies
the Board’s timeliness trigger. Also, as discussed in the Certification required by the Board and included
as Attachment A to this Motion, Progress initiated a sincere effort to contact and consult the other parties
to this proceeding within ten days of the Order Admitting C-8A.
III.

APPLICABLE LAW
A.

Summary Disposition Is Appropriate Where No Genuine Dispute Exists Regarding
Any Fact Material To A Contention.

In a proceeding governed by Subpart L of 10 C.F.R. Part 2, such as this one, the Board must
apply the summary disposition standard set forth in Subpart G (Section 2.710(d)(2)) of the Commission’s
regulations. 10 C.F.R. § 2.1205(c) (2010). Under that standard, a moving party is entitled to summary
disposition of a contention as a matter of law “if the filings in the proceeding … together with the
statements of the parties and the affidavits, if any, show that there is no genuine issue as to any material
fact and that the moving party is entitled to a decision as a matter of law.” 10 C.F.R. § 2.710(d)(2)
(2010). With or without supporting affidavits, the movant is required to include a statement of material
facts regarding which the movant contends there is no genuine issue to be heard. 10 C.F.R. § 2.710(a)
(2010). Progress’s statement of material facts not in dispute is included as Attachment C to this Motion.
IV.

THE BOARD SHOULD GRANT SUMMARY DISPOSITION OF CONTENTION 8A
A.

Resolution of Contention 8A Requires a Legal, Rather Than a Factual,
Determination.

As an initial matter, the Board should find that C-8A poses a legal, rather than a factual, question
as to whether Progress’s LLRW plan satisfies 10 C.F.R. § 52.79(a)(3). The Board has acknowledged as
much, stating: “Joint Intervenors contend that PEF’s procedural plan postpones the necessary decisions
and does not comply with” Commission regulations. Order Admitting C-8A at 13. According to the

4

Board, C-8A “challenges the adequacy” of Progress’s LLRW plan to satisfy 10 C.F.R. § 52.79(a). Id. at
15. The Board found that, at the contention admissibility stage of this proceeding, “[t]he law remains
unclear” as to whether a contingent plan satisfies 10 C.F.R. § 52.79(a). Id. at 14. The Board added that
the issue to be resolved involves “[t]he proper interpretation” of 10 C.F.R. § 52.79(a)(3) and its
introductory clause, and that further briefing on the merits of that question would be necessary. Id. at 1314. These questions raise legal, rather than factual, issues to be resolved on summary disposition. 4
B.

As Required Under 10 C.F.R. § 52.79(a)(3), Progress’s COLA Sets Forth The Kinds
And Quantities Of Radioactive Materials To Be Produced By Levy.

The regulation at issue here – 10 C.F.R. § 52.79(a)(3) – requires that Progress’s COLA contain a
Final Safety Analysis Report (“FSAR”) that includes:
The kinds and quantities of radioactive materials expected to be produced in the
operation and the means for controlling and limiting radioactive effluents and
radiation exposures within the limits set forth in part 20[5] of this chapter.
10 C.F.R. § 52.79(a)(3). Accordingly, Progress’s FSAR must meet two requirements: First, it must
describe the kinds and quantities of radioactive materials that Levy is expected to produce. Second, it
must describe the “means” by which radioactive effluents and radiation exposures will be controlled and
limited to meet Part 20 requirements.
Progress’s LLRW plan satisfies the first requirement as a matter of law. As stated in Progress’s
Answer, the Levy COLA identifies the kinds and quantities of radioactive materials expected to be
generated. Progress’s Answer at 7; see COLA, Part 2, Ch. 11. The COLA incorporates by reference the
information in the AP1000 Design Control Document (“AP1000 DCD”), both the AP1000 DCD through
Revision 15 as codified by regulation (10 C.F.R. Part 52, App. D, § III.A) and the pending amendment
4

5

The Licensing Board in Vogtle recently found that a contention similar to C-8A raised a legal issue to
be resolved through the filing of summary disposition motions. Licensing Board Memorandum and
Order (Southern Nuclear Operating Co. (Vogtle Electric Generating Plant, Units 3 and 4) Ruling on
Motion to Amend Contention) at 8-9 (Jan. 8, 2010) (unpublished).
Part 20 of 10 C.F.R. “establish[es] standards for protection against ionizing radiation resulting from
activities conducted under licenses issued by the Nuclear Regulatory Commission,” in order to “control
the receipt, possession, use, transfer, and disposal of licensed material by any licensee in such a manner
that the total dose to an individual . . . does not exceed the standards for protection against radiation
prescribed in [Part 20].” 10 C.F.R. §§ 20.1001(a) & (b) (2010).
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submitted by Westinghouse. 6 The AP1000 DCD describes the kinds and quantities of radioactive
materials expected to be generated with regard to solid waste containing radioactive materials. AP1000
DCD Ch. 11, § 11.4.2.1 at 11.4-3 to 11.4-6. 7 Indeed, the Board has found that Progress satisfied the first
portion of 10 C.F.R. § 52.79(a)(3). The Order Admitting C-8A states:
[W]e agree with PEF that “[t]he COLA incorporates by reference the information
in the AP1000 Design Control Documents,” which “describe[] the kinds and
quantities of radioactive materials expected to be generated with regard to solid
waste containing radioactive materials.” PEF Answer at 7. The challenge by the
Joint Intervenors’ expert that the “[t]he applicant must provide greater detail about
the amount of waste,” D’Arrigo Decl. ¶ 20, is a challenge to the AP1000 DCD and
is not admissible.
Order Admitting C-8A at 17-18 n.22. Accordingly, the remaining legal issue is whether Progress has
satisfied the requirement in 10 C.F.R § 52.79(a)(3) that the FSAR identify the “means” for controlling
and limiting radioactive effluents and radiation exposures within the limits set forth in 10 C.F.R. Part 20.
C.

Progress’s COLA Contains Information Sufficient To Satisfy The “Means”
Requirement In 10 C.F.R. § 52.79(a)(3).

Joint Intervenors argue that Progress’s LLRW plan as set forth in its RAI Responses fails to
provide the NRC or the public with “any basis for evaluating the adequacy of the COLA with respect to
long-term radioactive waste storage.” Joint Intervenors’ Motion at 4. Joint Intervenors contend that the
plan “fails to offer sufficient information to demonstrate the adequacy” of the plan, and “postpone[s] most
of [PEF’s] decisions regarding how and where to store the waste.” Id. at 3. Joint Intervenors add that
Progress’s “promise to seek a license amendment after the license has been issued is not adequate to
satisfy the NRC’s licensing standards,” as reflected in the introductory language to section 52.79(a),
“which require that safety of operation be demonstrated at the time of licensing, not afterwards.” Id. at 4.
They argue that in violation of 10. C.F.R. § 52.79(a)(3), Progress’s LLRW plan “[does] not offer any
details whatsoever about waste management and storage beyond two years.” Id. 8

6
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8

Westinghouse Electric Company, Acceptance for Docketing of a Design Certification Rule
Amendment Request for the AP1000 Design, 73 Fed. Reg. 4,926 (Jan. 28, 2008).
Attachment D to this Motion contains the AP1000 DCD provisions referenced throughout this Motion.
With regard to waste management, Joint Intervenors are incorrect. The AP1000 DCD, incorporated
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Although the Joint Intervenors’ Motion provides little information regarding the “details” that
Joint Intervenors apparently believe are required under 10 C.F.R. § 50.79(a)(3), the Declaration of
Ms. Diane D’Arrigo supporting that Motion provides some insight. As the Board recognized, however,
Ms. D’Arrigo “has no apparent expertise” to provide such insights, “which go to the ultimate legal
questions in this case.” Order Admitting C-8A at 17 n.21. In any event, Ms. D’Arrigo claims that
Progress must specify for how long and which storage and minimization options would be pursued.
Declaration of Diane D’Arrigo In Support of Interveners’ Amended Contention 8 on So-Called “LowLevel” Radioactive Waste Safety Issues (May 14, 2010) (“D’Arrigo Decl.”) at ¶ 19-20. Ms. D’Arrigo
states that Progress should answer questions such as:
Will storage be in buildings, and if so what will the structures be? If outside,
exposed to the elements, how will safety and security be assured? Where will the
storage area or building(s) be located? Will they be within the “protected” area?
What treatment options will be carried out onsite and where?
Id. at ¶20. According to the Declaration, “important basic plans for management and longer term storage
of radioactive waste and the accompanying details . . . need to be provided.” Id. Ms. D’Arrigo states “it
is essential that PEF provide the design of the storage facility and any plans for onsite processing or
incineration…” Id. at ¶ 27. Nothing in 10 C.F.R. § 52.79(a)(3), however, requires the applicant to submit
such specific information. But if it did, the COLA and the AP1000 DCD (incorporated into the COLA by
reference) provide the details Ms. D’Arrigo’s questions seek. Waste management will be in buildings.
Attachment D, §§ 11.4.2.5.1 & 11.4.2.5.2 at 11.4-12 to 13. The buildings are part of the nuclear island
and are therefore within the protected area. See COLA, Part 2 § 1.2.2 at 1.2-1. Treatment will take place
onsite in the buildings using a mobile concentration and/or solidification system. Attachment D, §
11.4.2.4.1 at 11.4-11 to 12.
When interpreting an NRC regulation, the Board is required to look at the plain meaning of the

into the COLA, describes how solid waste will be processed and packed in storage/shipping containers.
Attachment D, § 11.4.2.3.3 at 11.4-10 to 11. The design of the storage/shipping containers is specified
in Attachment D, § 11.4.1.3 at 11.4-3. The only issue in this proceeding is whether Progress has set
forth a plan for storing more than a two-year accumulation of LLRW.
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provision. See e.g. AmerGen Energy Company, LLC (Oyster Creek Nuclear Generating Station), CLI08-23, 68 NRC 461, 483 n.99 (2008). On its face, 10 C.F.R. § 52.79(a)(3) requires that the FSAR set out
the “means” by which Levy will control and limit radioactive effluents and radiation exposures within the
limits established by 10 C.F.R. Part 20. “Means” in this context is generally defined as “[a] method, a
course of action, or an instrument by which an act can be accomplished or an end achieved.” The
American Heritage College Dictionary, Third Edition (1997). Moreover, the Commission has stated in
this proceeding that “the LLRW storage information required by 10 C.F.R. § 52.79(a)(3) is tied to the
COL applicant’s particular plans for compliance through design, operational organization, and
procedures.” CLI-10-02, slip op. at 24 (emphasis added). See also Southern Nuclear Operating Co.
(Vogtle Electric Generating Plant, Units 3 and 4), CLI-09-16, 70 NRC 33, 37 (2009). Accordingly, 10
C.F.R. § 52.79(a)(3)’s use of the term “means” requires an applicant to focus on the method or plan by
which it will meet its commitment to satisfy Part 20, not the specific construction details, design, or
location of the precise facilities that would be utilized. For the reasons set forth below, Progress believes
it has provided adequate data to satisfy the regulation’s purpose and intent.
Contrary to Joint Intervenors’ claims, Progress’s RAI Responses describe Progress’s “plans” or
“means” for addressing LLRW storage at a sufficient level of detail to satisfy 10 C.F.R. § 52.79(a)(3).
First, as Progress’s RAI Responses and the associated COLA revisions state, in the event that an offsite
facility is not available to accept Class B and Class C waste when Levy becomes operational, the facilities
described in the AP 1000 DCD Section 11.4.2.1 provide for storage capability onsite “for greater than two
years at the expected rate of radwaste generation and greater than one year at the maximum rate of
radwaste generation.” Attachment B at 5. 9
Second, as Progress states in its RAI Responses, in the event that an offsite facility is not
available to accept Class B and C waste, Progress will evaluate reducing the amount of LLRW the Levy
9

Specifically, as set forth in the DCD, the waste storage room is approximately 3900 cubic feet, which
accommodates more than one full tractor-trailer truckload of storage/shipping containers. Attachment
D, § 11.4.2.1 at 11.4-6. The precise time that it would take to accumulate a truckload of waste will
vary depending upon the actual volume and activity of LLRW generated.
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plant generates by implementing a waste minimization plan. Attachment B at 3, 5. Specifically, the
waste minimization plan will consider the strategy of “reducing the in-service run length of resin beds, as
well as resin selection, short-loading, and point-of-generation segregation” techniques. Id.
Third, if additional onsite storage capacity for Class B and Class C waste is required despite
implementation of these strategies, Progress will expand the capacity of Levy’s licensed storage facilities,
consistent with NRC guidance and regulations. As explained in its RAI Responses and the associated
COLA revisions, such additional onsite storage would be designed and built “utilizing the design
guidance provided in NUREG-0800, Standard Review Plan Chapter 11 Radioactive Waste Management
Appendix 11.4-A, Design Guidance for Temporary Storage of Low-Level Radioactive Waste.” 10 Id. at 5.
As also explained in the RAI Responses and the associated COLA revisions, Progress will utilize “the
existing regulatory framework as described in NRC Regulatory Issue Summary 2008-32, Interim LowLevel Radioactive Waste Storage at Reactor Sites” to conduct written safety analyses under 10 C.F.R.
§ 50.59. Id. at 4. These written safety analyses allow a licensee to “make changes in the facility as
described in the final safety analysis report,” such as expanding the capacity of the LLRW storage facility
already described in the FSAR, without a license amendment if certain conditions are satisfied. 10 C.F.R.
§ 50.59(c)(1) (2010). If the conditions set forth in the 10 C.F.R. § 50.59 are not satisfied, as further
explained in the RAI Responses and associated COLA revisions, Progress could add on-site storage
capacity through the NRC’s license amendment process. Attachment B at 4.
Accordingly, Progress has carefully laid out the “means,” or methods by which Progress will
control or limit radioactive effluents and radiation exposures in the absence of access to an offsite
disposal facility to store Class B and Class C radioactive waste. Progress’s LLRW plan is in accordance
with NRC regulations and consistent with NRC guidance. That plan provides the Commission with
adequate assurance that radiation exposures from LLRW stored onsite at Levy will at all times be within
the limits set forth in 10 C.F.R. Part 20, including ALARA (10 C.F.R. § 20.1101(b)). There simply is

10

NUREG-0800 is included as Attachment E to this Motion.
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nothing in 10 C.F.R. § 52.79(a)(3) that requires Progress to do more.
In its Order Admitting Contention C-8A, the Board found it “unclear” whether 10 C.F.R.
§ 52.79(a) is satisfied by Progress’s “contingent LLRW plan, that primarily consists of options and
procedures, rather than committing to specific and concrete waste management actions that will be taken
in the event that two years worth of LLRW storage is insufficient … .” Order at Admitting C-8A at 14.
The Board also appears concerned that Progress’s LLRW plan may not satisfy the “introductory clause”
to 10 C.F.R. § 52.79(a), which requires that the “means” described in the FSAR include “‘a level of
information sufficient to enable the Commission to reach a final conclusion on all safety matters that must
be resolved by the Commission before issuance of a combined license.’” Id. at 13-14 n.16.
Progress’s LLRW plan, however, does commit to specific actions that will be taken to manage
LLRW at Levy if the initial LLRW storage capacity is not sufficient. Specifically, if additional storage
capacity is needed, Progress will implement a waste minimization plan that will consider the strategy
described in the RAI Responses. To the extent additional storage capacity is required onsite despite those
efforts, Progress will build such capacity using design guidance provided by the NRC, and will do so only
after performing a Section 50.59 analysis to determine whether the construction can be undertaken
pursuant to the existing FSAR or pursuant to a license amendment, if the 50.59 analysis so requires. The
Commission, therefore, can reach a “final conclusion” on safety matters with respect to the COLA
because Progress cannot – and will not – construct additional LLRW storage capacity at Levy unless
authorized under Commission regulations and in compliance with the licensing basis of Levy’s COL
when issued. This provides the Commission with “reasonable assurance” that the public health and safety
will be protected. 11 Progress is not required to provide additional specifics regarding the storage
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See AmerGen Energy Company, LLC (Oyster Creek Nuclear Generating Station), CLI-09-7, 69 NRC
235, 262 n.142 (2009) (“[A]n applicant is ‘not obliged to meet an absolute standard but to provide
‘reasonable assurance’ that public health, safety and environmental concerns were protected, and to
demonstrate that assurance ‘by a preponderance of the evidence’’” ) (citing Commonwealth Edison Co.
(Zion Station, Units 1 and 2), ALAB-616, 12 NRC 419, 421 (1980)).
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facilities. 12
The Licensing Board in the COL proceeding for the proposed new nuclear plants at the Vogtle
site in Georgia recently found that 10 C.F.R § 52.79(a)(3) does not require an FSAR to include the type of
details that the Joint Intervenors seek here. The Vogtle Board granted the applicant’s motion to dismiss
contention “SAFETY-1,” which was similar to C-8A. 13 The Vogtle Board directly addressed the issue of
“what is meant by [Section 52.79(a)(3)’s] requirement to provide information on the ‘means for
controlling and limiting radioactive effluents and radiation exposures.’” Vogtle, LBP-10-08, slip op. at
13. That Board concluded: “We find nothing in the rule or the cited Commission statements regarding
LLRW that indicate section 52.79(a)(3) requires the detailed design, location, and health impacts
information outlined in amended contention SAFETY-1.” Id. While not dispositive of the issue or
binding on this Board, it is instructive that the only other NRC decision directly analyzing the intent of
Section 52.79(a)(3) has found that details similar to the type sought by Joint Intervenors are not

12
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Additional detail regarding the design of certain facilities is required under 10 C.F.R. § 52.79(a)(4).
However, as the Board acknowledged, C-8A focuses on 10 C.F.R. § 52.79(a)(3) and the introductory
clause to 10 C.F.R. § 52.79(a). Order Admitting C-8A at 13. Indeed, Judge Baratta points out that
Joint Intervenors “cite 10 C.F.R. § 52.79(a)(3) as the basis for” C-8A and “have not raised the issue of
the admissibility of C-8A under 10 C.F.R. § 52.79(a)(4).” Order Admitting C-8A, Dissenting Opinion
of Judge Anthony J. Baratta (“Judge Baratta Dissent”) at 2-3. Even if the Board were to find that 10
C.F.R. § 52.79(a)(4) is at issue, given “longstanding agency recognition of the availability of the
mechanisms under 10 C.F.R. §§ 50.59 or 50.90 for obtaining authorization to construct additional
onsite LLRW storage facilities,” contingent long-term onsite LLRW storage facilities are not subject to
the requirements of section 52.79(a)(4). Southern Nuclear Operating Co. (Vogtle Electric Generating
Plant, Units 3 and 4), LBP-10-08, 71 NRC ___ (slip op. at 13) (May 19, 2010). In any event, the
design details of Levy’s onsite storage facilities for LLRW are described as required in 10 C.F.R. §
52.79(a)(4), because Section 11.4 of the AP1000 DCD (Attachment D to this Motion) is incorporated
into the COLA. If the capacity of the facilities as described in the AP1000 DCD must be increased to
accommodate more than a two-year accumulation of LLRW, as Progress’s RAI Responses explain
such expansion can only be accomplished through a 10 C.F.R. § 50.59 analysis which confirms that the
expansion is within the licensing basis of the Levy COL, or through a license amendment authorized by
the Commission.
Contention SAFETY-1 in Vogtle argued that the applicant’s FSAR needed to include “A design plan
for the LLRW storage facility . . . [a] specific designation of where on the [Vogtle] site the storage
facility will be located; and [a] discussion of the health impacts on [joint intervenors’] employees from
the additional LLRW storage.” Vogtle, LBP-10-08, slip op. at 3-4. Joint Intervenors, through the
D’Arrigo Declaration, argue that similar details must be provided. See D’Arrigo Decl. at ¶¶ 19-27.

11

required. 14
Indeed, Judge Baratta has reached a similar conclusion, finding in his dissent to the Order
Admitting C-8A that “[s]uch level of detail is simply not required at this time.” Judge Baratta Dissent at
2. Judge Baratta “agree[s] with the Vogtle Board,” and believes there is “no requirement in Section
52.79(a)(3) for Progress’ FSAR to include, as C-8A maintains, a level of detail regarding the exact
storage, handling, and security procedures to be employed that Joint Intervenors’ expert alleges to be
necessary.” Id. at 2-3.
D.

NRC Regulatory Guidance Supports Summary Disposition.

As set forth above, there is nothing in 10 C.F.R. § 52.79(a)(3) that requires more detail regarding
onsite storage of LLRW at Levy than already provided by Progress. Moreover, interpreting that
regulation to require the type of details sought by Joint Intervenors would be inconsistent with NRC
regulatory guidance.
In NRC Regulatory Issue Summary 2008-32, “Interim Low Level Radioactive Waste Storage at
Reactor Sites” (Dec. 30, 2008) (“RIS 2008-32”), 15 the NRC summarized all of its previous guidance
regarding the storage of LLRW and specifically addressed the issue of onsite storage in light of the
closure of the LLRW facility in Barnwell, South Carolina. The guidance in RIS 2008-32 and its
predecessors emphasizes the NRC’s strong preference that LLRW be shipped offsite whenever possible,

14

15

This interpretation is consistent with related Commission regulations. According to the section of
NUREG-0800 which applies to solid waste management systems, such systems are to be reviewed
against 10 C.F.R. § 50.34a (which discusses design objectives for controlling releases of radioactive
materials). See, e.g., Nuclear Regulatory Commission Standard Review Plan for the Review of Safety
Analysis Reports for Nuclear Power Plants, NUREG-0800, Rev. 3 (March 2007) (“NUREG-0800”) at
11.4-8 to 11.4-9. 10 C.F.R. § 50.34a(d), which specifically applies to combined license applications,
does not require combined license applicants to provide even the “general description” of onsite solid
waste storage that is required under 10 C.F.R. § 50.34a(b)(3) from construction permit applicants.
Accordingly, it follows that information regarding the “means” for onsite storage of solid waste under
10 C.F.R. 52.79(a)(3) calls for something even less than the “general description” of such facilities that
is required in the construction permit context.
Included as Attachment F to this Motion. RIS 2008-32 was reaffirmed by the Annual Review of the
Need for Rulemaking and/or Regulatory Guidance on Low-Level Radioactive Waste Storage, SECY
09-0188 (Dec. 31, 2009).

12

leaving storage onsite as a last resort only when necessary. 16 Based on that guidance alone, it would be
impractical for the NRC to have intended to require COL applicants to provide substantial design detail
regarding long-term onsite storage when the NRC would prefer that applicants not store LLRW onsite.
Further, RIS 2008-32 discusses two procedures for expanding temporary onsite storage facilities, both of
which are meant to be implemented only at such time as greater storage capacity is needed, belying any
notion that detailed design plans for such capacity would be required in a COLA. As set forth above,
Progress will, and must, follow those procedures.
First, RIS 2008-32 endorses the 10 C.F.R. § 50.59 process described in Progress’s RAI
Responses. See RIS 2008-32 at 2. The endorsement of the 10 C.F.R. § 50.59 procedure, which allows
for storage facility expansion within Levy’s licensing basis without further NRC approval, is in direct
contrast with the Joint Intervenors’ assertion that design details for such an expanded facility must be
provided in the COLA. Second, RIS 2008-32 and the guidance it reiterates explain that if the criteria of
10 C.F.R. § 50.59 are not met, the licensee would be required to seek a license amendment. See id. at 23. Such a license amendment application, of course, would include all of the required details regarding
the expanded storage capacity, and interested members of the public would be free to challenge that
application. Reading into the regulations a requirement that a COLA include the details Joint Intervenors
seek would be inconsistent with a regulatory structure that provides two alternatives – a 10 C.F.R. § 50.59
evaluation or a license amendment – that are to be exercised at the time expanded storage capacity would
be needed.
In addition, RIS 2008-32 references NUREG-0800:
In 2007, the NRC revised NUREG-0800, “Standard Review Plan for the Review
of Safety Analysis Reports for Nuclear Power Plants,” in anticipation of receiving
16

See Generic Letter 85-14: Commercial Storage at Power Reactor Sites of Low-Level Radioactive
Waste Not Generated by the Utility (Aug. 1, 1985) (“While some licensees have taken steps to
temporarily store LLW generated, at their sites to alleviate any impact that limiting of access to
disposal capacity may have on licensed operations, provisions for storing LLW should be used only for
interim contingency purposes. It is the policy of the NRC that licensees should continue to ship waste
for disposal at existing sites to the maximum extent practicable.”); NUREG-0800 at 11.4-25 (“waste
should not be placed in contingency storage if it can be disposed at a licensed disposal site”).
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new reactor license applications . . . Chapter 11.4, “Solid Waste Management
System,” specifies the information that NRC staff has determined should be
included in a [COLA]. Appendix 11.4-A, “Design Guidance for Temporary
Storage of Low-Level Radioactive Waste” provides specific guidance to licensees
for increasing on-site LLRW storage capacity.
RIS 2008-32 at 4. Appendix 11.4-A provides guidance for “contingency storage” and what should be
done if the contingency arises, but the message in its introductory paragraph is clear: “While it may be
prudent and/or necessary to establish additional onsite storage capability, waste should not be placed in
contingency storage if it can be disposed at a licensed disposal site.” NUREG-0800 at 11.4-25. Joint
Intervenors’ assertion that 10 C.F.R. § 52.79(a) requires detailed plans for expanded LLRW storage
capacity to be included in the COLA, if true, would make that regulation inconsistent with NRC guidance
that provides specific procedures for expanding LLRW storage facilities when the need arises. The
Vogtle Board has recognized this point, finding that including such details in a COL would be
inconsistent “with the longstanding agency recognition of the availability of the mechanisms under 10
C.F.R. §§ 50.59 or 50.90 for obtaining authorization to construct additional onsite LLRW storage
facilities.” Vogtle, LBP-10-08, slip op. at 13; see also Judge Baratta Dissent at 4. Indeed, when the
Commission recently declined to implement a rulemaking to address long-term storage of low-level
radioactive waste, it endorsed the “current regulatory framework” as “continu[ing] to provide an adequate
basis for regulation of stored radioactive material, including low-level waste.” Tennessee Valley
Authority (Bellefonte Nuclear Power Plant, Units 3 and 4), CLI-09-03, 69 NRC 68, 77 (2009).
E.

There Are No Issues Of Material Fact In Dispute.

In the Order Admitting C-8A, the Board stated that, at the contention admissibility stage of this
proceeding, it “[did] not know whether there are any factual issues or disputes entailed in resolving C8A.” Order Admitting C-8A at 14. Progress submits that there are none. The “alleged facts” – as
opposed to the legal challenges – on which the Board relied when it admitted C-8A were claims in the
Joint Intervenors’ Motion and the D’Arrigo Declaration relating to the question of whether LLRW
disposal facilities will be available to accept Class B and C radioactive waste from Levy. Order
Admitting C-8A at 16-17. These alleged facts, even if assumed to be true, are not material to the matter
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in dispute. If Levy’s initial LLRW storage capacity is inadequate, Progress’s LLRW plan as described
above and in its RAI Reponses sets forth the means through which Progress would increase that capacity.
For example, Progress’s LLRW plan states “[i]n the event that an offsite facility is not available
to accept Class B and Class C waste,” at least two years of storage is available within the facilities
described in the DCD. Attachment B at 3. It adds “[i]n the event that an offsite facility is not available to
accept Class B and C waste,” Progress will implement a waste minimization plan. Id. The LLRW plan
further provides: “If additional storage capacity for Class B and C waste is required,” Progress would
develop further temporary storage in accordance with NUREG-0800. Id. Similarly, Progress’s RAI
Response No. 11.04-2 addresses Progress’s LLRW plan “[i]n the event that off-site shipping is disrupted
or facilities are not available to accept radwaste after LNP Units 1 & 2 become operational,” or “[i]f
additional temporary radwaste storage is eventually needed.” Id. at 5. Accordingly, any potential
difference of opinion between Progress and Joint Intervenors regarding the current or future availability
of offsite storage for LLRW generated by Levy is irrelevant to C-8A, because Progress’s LLRW plan
addresses that contingency. Therefore, there are no material facts in dispute, and the Board can grant
summary disposition as a matter of law as discussed in Sections IV.A.-IV.D. of this Motion.
V.

CONCLUSION
For the reasons stated above, the Board should grant Progress’s Motion for Summary Disposition

of Contention 8A.
Respectfully Submitted,
/Signed electronically by John H. O’Neill, Jr./
John H. O’Neill, Jr.
Michael G. Lepre
R. Budd Haemer
PILLSBURY WINTHROP SHAW PITTMAN LLP
2300 N Street, NW
Washington, DC 20037-1128
Tel. (202) 663-8148
Counsel for Progress Energy Florida, Inc.
Dated: August 27, 2010
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Attachment A
Certification

CERTIFICATION
We certify that this Motion is not interposed for delay, prohibited discovery, or any other
improper purpose, that we believe in good faith that there is no genuine issue as to any material fact
relating to this motion, and that the moving party is entitled to a decision as a matter of law, as required
by 10 C.F.R. §§ 2.1205 and 2.710(d). Specifically, this Motion is filed well before the expected hearing
date and is expected to lead to expediting the proceeding by resolving all currently contested issues
associated with long-term on-site storage of LLRW at Levy. See 10 C.F.R. § 2.710(d)(1) (2010);
Progress Energy Florida, Inc. (Combined License Application for Levy County Nuclear Power Plant,
Units 1 and 2), LBP-09-22, 70 NRC __ (slip op. at 15 n.30) (Aug. 27, 2009).
We also certify that we made a sincere effort to contact the other parties in this proceeding within
ten days of the Board’s Order Admitting Contention 8A, to explain to them the factual and legal issues
raised in this Motion, and to resolve those issues. We certify that after this consultation, the Joint
Intervenors stated that they would oppose this Motion. We also certify that, with respect to the Motion,
Staff has stated that it agrees with Progress's legal analysis of what NRC regulations require and that
summary disposition of Contention 8A as a matter of law is appropriate in accordance with the NRC’s
summary disposition standards. The Staff also, for completeness, has asked Progress to note that, because
Staff review of Progress’s compliance with the relevant requirements is not complete at this time, the
Staff position on compliance of the COLA with those requirements will be stated in the AFSER.
Respectfully Submitted,
/Signed electronically by John H. O’Neill, Jr./
John H. O’Neill, Jr.
Michael G. Lepre
R. Budd Haemer
PILLSBURY WINTHROP SHAW PITTMAN LLP
2300 N Street, NW
Washington, DC 20037-1128
Tel. (202) 663-8148
Counsel for Progress Energy Florida, Inc.
Dated: August 27, 2010

Attachment B
RAI Responses to NRC Dated 12/4/2009

Enclosure to Serial: NPD-NRC-2009-241
Page 1 of 5
Levy Nuclear Plant Units 1 and 2
Response to NRC Request for Additional Information Letter No. 073 Related to
SRP Section 11.4 for the Combined License Application, dated November 4, 2009
NRC RAI #

Progress Energy RAI #

Progress Energy Response

11.04 -1

L-0678

Response enclosed – see following pages

11.04 -2

L-0679

Response enclosed – see following pages
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NRC Letter No.: LNP-RAI-LTR-073
NRC Letter Date: November 4, 2009
NRC Review of Final Safety Analysis Report
NRC RAI NUMBER: 11.04-1
Te xt o f NRC RAI:
In Standard COL 11.4-1, the applicant states that “no additional onsite radwaste storage is
required beyond that described in the DCD.” Please explain why this statement is included or
remove it.
PGN RAI ID #: L-0678
PGN Response to NRC RAI:
The referenced statement is provided to address the portion of the COL information item in
DCD Subsection 11.4.6 that states “In the event additional onsite storage facilities are a part of
Combined License plans, this program will include a discussion of conformance to Generic
Letter GL-81-038” and the statement in Regulatory Guide 1.206 page C.III.1-137 “In the event
that additional onsite storage facilities are part of COL plans, include a discussion of
conformance to GL-81-038. Supplemental guidance is provided in SECY-94-198.” The
statement is intended to confirm that additional onsite storage facilities are not expected to be
needed for LNP 1 & 2. Accordingly, the statement establishes that no discussion of permanent
on-site storage facilities is necessary in the COL.
The statement in Standard COL 11.4-1 also clarifies that although the AP1000 design has
provisions for the temporary storage of radwaste prior to shipment for disposal, such waste is
normally promptly disposed of offsite at licensed processing and disposal facilities. In the event
that an offsite facility is not available to accept Class B and C waste, at least two years of
storage is available within the facilities described in the DCD, considering routine operations
and anticipated operational occurrences. In the event that an offsite facility is not available to
accept Class B and C waste, a waste minimization plan will also be implemented. This plan will
consider strategies to reduce generation of Class B and C waste, including reducing the inservice run length of resin beds, as well as resin selection, short-loading, and point-ofgeneration segregation techniques. Implementation of these techniques could substantially
extend the capacity of the Class B and C storage within the facilities identified in the DCD. If
additional storage capacity for Class B and C waste is required, further temporary storage
would be developed in accordance with NUREG-0800, Standard Review Plan 11.4, Appendix
11.4-A; therefore, the design does not provide for the permanent onsite storage of radwaste.
Since there are no facilities currently licensed by the NRC for disposal of Greater Than Class C
(GTCC) LLRW, storage of GTCC would be similar to the methodology used for storage of spent
fuel.
As discussed above, LNP 1 & 2 plans to ship all processed or temporarily stored radwaste
offsite for disposal; therefore, there is no anticipated need for additional onsite radwaste
storage beyond the temporary storage described in the DCD. The referenced statement
reflects the underlying analyses of radioactive sources and dose assessments, and assesses

Enclosure to Serial: NPD-NRC-2009-241
Page 3 of 5
the radiological impact of normal operation with conservative, bounding analyses. Progress
Energy understands that LNP 1 & 2 will be licensed to operate within that licensing basis, which
means that the accumulation of low-level radioactive waste in excess of the dose assessments
is hypothetical at this time. To the extent that additional storage could be needed sometime in
the future, the existing regulatory framework as described in NRC Regulatory Issue Summary
2008-32, Interim Low-Level Radioactive Waste Storage at Reactor Sites would allow Progress
Energy to conduct written safety analyses under 10 C.F.R. § 50.59. If the additional storage
does not satisfy 10 C.F.R. § 50.59, a license amendment would be required.
Associated LNP COL Application Revisions:
The following change will be made to the LNP FSAR in a future revision:
COLA Part 2, FSAR Chapter 11, Subsection 11.4.6 will be revised to add two new paragraphs
at the end of STD COL 11.4-1:

Add the following at the end of STD COL 11.4-1 :
All packaged and stored radwaste will be shipped to offsite disposal/storage facilities and
temporary storage of radwaste is only provided until routine offsite shipping can be performed.
Accordingly, there is no expected need for permanent on-site storage facilities at LNP 1 & 2.
If additional storage capacity for Class B and C waste is required, further temporary storage
would be developed in accordance with NUREG-0800, Standard Review Plan 11.4, Appendix
11.4-A. To the extent that additional storage could be needed sometime in the future, the
existing regulatory framework would allow Progress Energy to conduct written safety analyses
under 10 C.F.R. § 50.59. If the additional storage does not satisfy 10 C.F.R. § 50.59, a license
amendment would be required.
Attachments/Enclosures:
None.
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NRC Letter No.: LNP-RAI-LTR-073
NRC Letter Date: November 4, 2009
NRC Review of Final Safety Analysis Report
NRC RAI NUMBER: 11.04-2
Te xt o f NRC RAI:
In Section 11.4 of NUREG-1793, the staff states that if a need for onsite storage of low-level
waste has been identified beyond that provided in AP1000 Standard Design because of
unavailability of offsite storage, the applicant should submit the details of any proposed onsite
storage facility to the NRC. Please provide any arrangements for offsite storage for low-level
wastes or submit plans for onsite storage.

PGN RAI ID #: L-0679
PGN Response to NRC RAI:
Progress Energy currently employs agreements with offsite facilities for the disposal of
radwaste from its operating nuclear plants. It is expected that these same or additional offsite
facilities (current or future) would be utilized for radwaste from LNP Units 1 & 2. Currently,
facilities are available in Texas and Utah for the disposal / storage of radwaste from LNP 1 & 2.
LNP Units 1 & 2 are not scheduled to load fuel and begin operation for several years. Because
the Low-Level Radioactive Waste Policy Amendments Act of 1985 requires that disposal
capacity be available for all types of LLRW generated by Atomic Energy Act licensees,
Progress Energy has confidence that disposal facilities will be available that would accept the
Class A, B, and C waste generated by these plants when needed. Since there are no facilities
currently licensed by the NRC for disposal of Greater Than Class C (GTCC) LLRW, storage of
GTCC would be similar to the methodology used for storage of spent fuel.
In the event that off-site shipping is disrupted or facilities are not available to accept radwaste
after LNP Units 1 & 2 become operational, as described in DCD Section 11.4.2.1 paragraph
ten, temporary storage capability on-site is available for greater than two years at the expected
rate of radwaste generation and greater than one year at the maximum rate of radwaste
generation. During this period, the implementation of additional waste minimization strategies
could extend the duration of temporary radwaste storage capability. The waste minimization
strategy would include techniques to reduce generation of Class B and C waste such as
reducing the in-service run length of resin beds, as well as resin selection, short loading, and
point-of-generation segregation methods. If additional temporary radwaste storage is eventually
needed, then on-site facilities could be constructed utilizing the design guidance provided in
NUREG-0800, Standard Review Plan Chapter 11 Radioactive Waste Management Appendix
11.4-A, Design Guidance for Temporary Storage of Low-Level Radioactive Waste.
LNP Units 1 & 2 plans to ship all packaged and stored radwaste to offsite disposal or storage
facilities. In the event disposal capacity is disrupted, Progress Energy would only temporarily
store radwaste and would use off-site storage, if necessary, until routine disposal could be
resumed.
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Associated LNP COL Application Revisions:
The following change will be made to the LNP FSAR in a future revision:
COLA Part 2, FSAR Chapter 11, Subsection 11.4.2.4 will be revised to add a new subsection
with the LMA of STD COL 11.4-2 to read:

Add the following after DCD Subsection 11.4.2.4.2:
11.4.2.4.3 Temporary Storage of Low-Level Radioactive Waste
In the event that off-site shipping is disrupted or facilities are not available to accept radwaste
when LNP Units 1 & 2 become operational, as described in DCD Section 11.4.2.1 paragraph
ten, temporary storage capability on-site is available for greater than two years at the expected
rate of radwaste generation and greater than one year at the maximum rate of radwaste
generation. During this period, the implementation of additional waste minimization strategies
could extend the duration of temporary radwaste storage capability. Since there are no facilities
currently licensed by the NRC for disposal of Greater Than Class C (GTCC) LLRW, storage of
GTCC would be similar to the methodology used for storage of spent fuel.
If additional temporary radwaste storage is eventually required, then on-site facilities could be
constructed utilizing the design guidance provided in NUREG-0800, Standard Review Plan
Chapter 11 Radioactive Waste Management Appendix 11.4-A, Design Guidance for Temporary
Storage of Low-Level Radioactive Waste.

Attachments/Enclosures:
None.

Attachment C
Statement of Material Facts Not in Dispute

Statement of Material Facts on Which No Genuine Dispute Exists
Progress submits, in support of its Motion for Summary Disposition of Contention 8A, this
Statement of Material Facts as to which Progress contends there is no genuine dispute to be heard.
1. On July 28, 2008, Progress submitted a Combined Construction Permit and Operating License
Application (“COLA”) for two AP1000 units at the proposed Levy County Nuclear Plant (“Levy”). The
COLA Part 2 (FSAR), Section 11.4 incorporates by reference and supplements those sections of the
AP1000 Design Control Document that are cited in Progress’s Motion for Summary Disposition of
Contention 8-A and that are attached thereto as Attachment D.
2. On February 6, 2009, Joint Intervenors filed their Petition to Intervene and Request for
Hearing (“Petition”), which included Contention 8 alleging:
A substantial omission in Progress Energy Florida’s (PEF) COL application to
build and operate Levy County Nuclear Station Units 1 & 2 is the failure to
address the absence of access to a licensed disposal facilities or capability to
isolate the radioactive waste from the environment. PEF’s FSAR does not address
an alternative plan or the safety, radiological and health, security or economic
consequences that will result from lack of permanent disposal for the radioactive
wastes generated.
Petition at 93-94.
3. In its Order of July 8, 2009, the Board narrowed and admitted Contention 8 as follows:
Progress Energy Florida’s (PEF’s) application is inadequate because the Safety
Analysis Report assumes that the class B, C, and greater than C low-level
radioactive waste (LLW) generated by proposed Levy Units 1 and 2 will be
promptly (e.g., within two years) shipped offsite and fails to address compliance
with Part 20 and Part 50 Appendix I (ALARA) in the event that PEF will need to
manage such LLW on the Levy site for a more extended period of time
LBP-09-10, 70 NRC 51, 123.
4. On January 7, 2010, the Nuclear Regulatory Commission (“NRC” or “Commission”) affirmed
in part and reversed in part LBP-09-10, finding that “the GTCC waste issue is outside the scope of this
adjudicatory proceeding” on a safety analysis for long-term management of Class B and C low-level
radioactive waste (“LLRW”). CLI-10-02, slip op. at 27.
5. On April 14, 2010, following consultations, Progress and the Joint Intervenors filed a Joint

Motion for Approval of Settlement and Dismissal of Contention 8.
6. On April 21, 2010, the Board dismissed Contention 8.
7. On May 14, 2010 Joint Intervenors filed a Motion to Amend Contention 8 to state the
following:
Progress Energy Florida’s (PEF’s) COL application is inadequate to satisfy 10
C.F.R. 52.79 because it assumes that class B and C radioactive waste [footnote
omitted] generated by proposed Levy Units 1 and 2 will be promptly (e.g., within
two years) shipped offsite, while currently there is an absence of access to a
licensed disposal facility or capability to isolate the radioactive waste from the
environment. The proposed amendment to the Levy County COL also fails to
offer sufficient information to demonstrate the adequacy of PEF’s plans for storing
Class B and C radioactive waste on the Levy site if offsite disposal capacity is not
available within two years. PEF’s plan to postpone most of its decisions regarding
how and where to store the waste (including “minimizing” the volume of the
waste) until sometime after issuance of the license for Levy violates Section 52.79
and also the Atomic Energy Act’s requirement that safety findings must be made
before the license is issued.
Motion to Amend Contention 8 at 3.
8. By Memorandum and Order dated August 9, 2010, the Board admitted Amended Contention
8, designating it “C-8A”.
9. On December 4, 2009, Progress submitted responses to NRC RAI Nos. 11.04-1 and 11.04-2
(ADAMS Accession No. ML093450353) describing its plan for storage of LLRW and associated
amendments to the FSAR in its COLA. (Attachment B to Motion for Summary Disposition). These RAI
responses provide Progress’s plan, if needed, for controlling exposures from storage of more than a twoyear accumulation of LLRW.

Attachment D
AP1000 DCD Excerpts

11. Radioactive Waste Management

11.4

AP1000 Design Control Document

Solid Waste Management
The solid waste management system (WSS) is designed to collect and accumulate spent ion
exchange resins and deep bed filtration media, spent filter cartridges, dry active wastes, and mixed
wastes generated as a result of normal plant operation, including anticipated operational
occurrences. The system is located in the auxiliary and radwaste buildings. Processing and
packaging of wastes are by mobile systems in the auxiliary building rail car bay and in the mobile
systems facility part of the radwaste building. The packaged waste is stored in the auxiliary and
radwaste buildings until it is shipped offsite to a licensed disposal facility.
The use of mobile systems for the processing functions permits the use of the latest technology
and avoids the equipment obsolescence problems experienced with installed radwaste processing
equipment. The most appropriate and efficient systems may be used as they become available.
This system does not handle large, radioactive waste materials such as core components or
radioactive process wastes from the plant's secondary cycle. However, the volumes and activities
of the secondary cycle wastes are provided in this section.

11.4.1

Design Basis

11.4.1.1

Safety Design Basis
The solid waste management system performs no function related to the safe shutdown of the
plant. The system's failure does not adversely affect any safety-related system or component;
therefore, the system has no nuclear safety design basis.
There are no safety related systems located near heavy lifts associated with the solid waste
management system. Therefore, a heavy loads analysis is not required.

11.4.1.2

Power Generation Design Basis
The solid waste management system provides temporary onsite storage for wastes prior to
processing and for the packaged wastes. The system has a 60-year design objective and is
designed for maximum reliability, minimum maintenance, and minimum radiation exposure to
operating and maintenance personnel. The system has sufficient temporary waste accumulation
capacity based on maximum waste generation rates so that maintenance, repair, or replacement of
the solid waste management system equipment does not impact power generation.

11.4.1.3

Functional Design Basis
The solid waste management system is designed to meet the following objectives:
•

Provide for the transfer and retention of spent radioactive ion exchange resins and deep bed
filtration media from the various ion exchangers and filters in the liquid waste processing,
chemical and volume control, and spent fuel cooling systems

•

Provide the means to mix, sample, and transfer spent resins and filtration media to high
integrity containers or liners for dewatering or solidification as required
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•

Provide the means to change out, transport, sample, and accumulate filter cartridges from
liquid systems in a manner that minimizes radiation exposure of personnel and spread of
contamination

•

Provide the means to accumulate spent filters from the plant heating, ventilation, and
air-conditioning systems

•

Provide the means to segregate solid wastes (trash) by radioactivity level and to temporarily
store the wastes

•

Provide the means to accumulate radioactive hazardous (mixed) wastes

•

Provide the means to segregate clean wastes originating in the radiologically controlled area
(RCA)

•

Provide the means to store packaged wastes for at least 6 months in the event of delay or
disruption of offsite shipping

•

Provide the space and support services required for mobile processing systems that will
reduce the volume of and package radioactive solid wastes for offsite shipment and disposal
according to applicable regulations, including Department of Transportation regulation
49 CFR 173 (Reference 1) and NRC regulation 10 CFR 71 (Reference 2)

•

Provide the means to return liquid radwaste to the liquid radwaste system (WLS) for
subsequent processing and monitored discharge

The solid waste management system is designed according to NRC Regulatory Guide 1.143 to
meet the requirements of General Design Criterion (GDC) 60 as discussed in Sections 1.9 and 3.1.
The seismic design classifications of the radwaste building and system components are provided
in Section 3.2.
Provisions are made in the auxiliary and radwaste buildings to use mobile radwaste processing
systems for processing and packaging each waste stream including concentration and
solidification of chemical wastes from the liquid waste management system, spent resin
dewatering, spent filter cartridge encapsulation and dry active waste sorting and compaction.
The radioactivities of influents to the solid waste management system are based on estimated
radionuclide concentrations and volumes. These estimates are based on operating plant
experience, adjusted for the size and design differences of AP1000. The influent source terms are
consistent with Section 11.1.
The solid waste management system airborne process effluents are released through the monitored
plant vent as described as part of the 10 CFR 50 (Reference 3), Appendix I, analysis presented in
subsection 11.3.3.
The solid waste management system collects and stores radioactive wastes within shielding to
maintain radiation exposure to plant operation and maintenance personnel as low as is reasonably
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achievable (ALARA) according to General Design Criteria 60 as discussed in Section 3.1 and
Regulatory Guide 8.8. Personnel exposures will be maintained well below the limits of 10 CFR 20
(Reference 4). Design features incorporated to maintain exposures ALARA include remote and
semi-remote operations, automatic resin transport line flushing, and shielding of components,
piping and containers holding radioactive materials. Access to the solid waste storage areas is
controlled, to minimize inadvertent personnel exposure, by suitable barriers such as heavy storage
cask covers and locked or key-card-operated doors or gates (see Section 12.1).
The solid waste management system conforms with the design criteria of NRC Branch Technical
Position ETSB 11-3. Suitable fire protection systems are provided as described in
subsection 9.5.1.
Waste disposal containers are to be selected from available designs that meet the requirements of
the DOT and NRC. The solid waste management system does not require source-specific waste
containers. Waste containers must meet the regulatory requirements for radioactive waste
transportation in 49 CFR 173 and for radioactive waste disposal in 10 CFR 61 (Reference 5) as
well as specific disposal facility requirements.
11.4.1.4

Compliance with 10 CFR 20.1406
In accordance with the requirements of 10 CFR 20.1406 (Reference 11), the solid radwaste
system is designed to minimize, to the extent practicable, contamination of the facility and the
environment, facilitate decommissioning, and minimize, to the extent practicable, the generation
of radioactive waste. This is done through appropriate selection of design technology for the
system, plus incorporating the ability to update the system to use the best available technology
throughout the life of the plant.

11.4.2

System Description

11.4.2.1

General Description
The solid waste management system includes the spent resin system. The flows of wastes through
the solid waste management system are shown on Figure 11.4-1. The radioactivity of influents to
the system are dependent on reactor coolant activities and the decontamination factors of the
processes in the chemical and volume control system, spent fuel cooling system, and the liquid
waste processing system.
The parameters used to calculate the estimated activity of the influents to the solid waste
management system are listed in Table 11.4-1. The estimated expected isotopic curie content of
the primary spent resin and filter cartridge wastes to be processed on an annual basis is listed on
Table 11.4-2. Table 11.4-3 provides the same information for the estimated maximum annual
activities. The AP1000 has sufficient radwaste storage capacity to accommodate the maximum
generation rate.
The radioactivity of the dry active waste is expected to normally range from 0.1 curies per year to
8 curies per year with a maximum of about 16 curies per year. This waste includes spent HVAC
filters, compressible trash, non-compressible components, mixed wastes and solidified chemical
wastes. These activities are produced by relatively long lived radionuclides (such as Cr-51, Fe-55,
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Co-58, Co-60, Nb-95, Cs-134 and Cs-137), and therefore, radioactivity decay during processing
and storage is minimal. These activities thus apply to the waste as generated and to the waste as
shipped.
The estimated expected and maximum annual quantities of waste influents by source and form are
listed in Table 11.4-1 with disposal volumes. The annual radwaste influent rates are derived by
multiplying the average influent rate (e.g. volume per month, volume per refueling cycle) by one
year of time. The annual disposal rate is determined by applying the radwaste packaging
efficiency to the annual influent rate. The influent volumes are conservatively based on an
18-month refueling cycle. Annual quantities based on a 24-month refueling cycle are less than
those for an 18-month cycle. The estimated expected isotopic curie content of the primary spent
resin and filter cartridge wastes to be shipped offsite are presented in Table 11.4-4 based on
90 days of decay before shipment. The same information is presented in Table 11.4-5 for the
estimated maximum activities based on 30 days of decay before shipment.
Section 11.1 provides the bases for determination of liquid source terms used to calculate several
of the solid waste management system influent source terms. The influent data presented in
Tables 11.4-2 and 11.4-3 are conservatively based on Section 11.1 design basis (Technical
Specification) values.
All radwaste which is packaged and stored by AP1000 will be shipped for disposal. The AP1000
has no provisions for permanent storage of radwaste. Radwaste is stored ready for shipment.
Shipped volumes of radwaste for disposal are estimated in Table 11.4-1 from the estimated
expected or maximum influent volumes by making adjustments for volume reduction processing
by mobile systems and the expected container filling efficiencies. For drum compaction, the
overall volume reduction factor, including packaging efficiency, is 3.6. For box compaction, the
overall volume reduction factor is 5.4. These adjustments result in a packaged internal waste
volume for each waste source, and the number of containers required to hold this volume is based
on the container's internal volume. The disposal volume is based on the number of containers and
the external (disposal) volume of the containers.
The expected disposal volumes of wet and dry wastes are approximately 547 and 1417 cubic feet
per year, respectively as shown in Table 11.4-1. The wet wastes shipping volumes include
510 cubic feet per year of spent ion exchange resins and deep bed filter activated carbon, 20 cubic
feet of volume reduced liquid chemical wastes and 17 cubic feet of mixed liquid wastes. The spent
resins and activated carbon are initially stored in the spent resin storage tanks located in the rail
car bay of the auxiliary building. When a sufficient quantity has accumulated, the resin is sluiced
into two 158 cubic feet high-integrity containers in anticipation of transport for offsite disposal.
Liquid chemical wastes are reduced in volume and packaged into three 55-gallon drums per year
(about 20 cubic feet) and are stored in the packaged waste storage room of the radwaste building.
The mixed liquid wastes fill less than three drums per year (about 17 cubic feet per year) and are
stored on containment pallets in the waste accumulation room of the radwaste building until
shipped offsite for processing.
The two spent resin storage tanks (275 cubic feet usable, each) and one high integrity container in
the spent resin waste container fill station at the west end of the rail car bay of the auxiliary
building provide more than a year of spent resin storage at the expected rate, and several months
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of storage at the maximum generation rate. The expected radwaste generation rate is based upon
the following:
•

All ion exchange resin beds are disposed and replaced every refueling cycle.

•

The WGS activated carbon guard bed is replaced every refueling cycle.

•

The WGS delay beds are replaced every ten years.

•

All wet filters are replaced every refueling cycle.

•

Rates of compactible and non-compactible radwaste, chemical waste, and mixed wastes are
estimated using historical operating plant data.

The maximum radwaste generation rate is based upon the following:
•

The ion exchange resin beds are disposed based upon operation with 0.25% fuel defects.

•

The WGS activated carbon guard bed is replaced twice every refueling cycle.

•

The WGS delay beds are replaced every five years.

•

All wet filters are replaced based upon operation with 0.25% fuel defects.

•

The expected rates of compactible and non-compactible radwaste, chemical waste, and
mixed wastes are increased by about 50%.

•

Primary to secondary system leakage contaminates the condensate polishing system and
blowdown system resins and membranes which are replaced.

The dry solid radwaste includes 1383 cubic feet per year of compactible and non-compactible
waste packed into about 14 boxes (90 cubic feet each) and ten drums per year. Drums are used for
higher activity compactible and non-compactible wastes. Compactible waste includes HVAC
exhaust filter, ground sheets, boot covers, hair nets, etc. Non-compactible waste includes about 60
cubic feet per year of dry activated carbon and other solids such as broken tools and wood. Solid
mixed wastes will occupy 7.5 cubic feet per year (one drum). The low activity spent filter
cartridges may be compacted to fill about 0.40 drums per year (3 ft3/year) and are stored in the
packaged waste storage room. Compaction is performed by mobile equipment or is performed
offsite. High activity filter cartridges fill three drums per year (22.5 cubic feet per year) and are
stored in portable processing or storage casks in the rail car of the auxiliary building.
The total volume of radwaste to be stored in the radwaste building packaged waste storage room is
1417 cubic feet per year at the expected rate and 2544 cubic feet per year at the maximum rate.
The compactible and non-compactible dry wastes, packaged in drums or steel boxes, are stored
with the mixed liquid and mixed solid, volume reduced liquid chemical wastes, and the lower
activity filter cartridges. The quantities of liquid radwaste stored in the packaged waste storage
room of the radwaste building consists of 20 cubic feet of chemical waste and 17 cubic feet of
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mixed liquid waste. The useful storage volume in the packaged waste storage room is
approximately 3900 cubic feet (10 feet deep, 30 feet long, and 13 feet high), which accommodates
more than one full offsite waste shipment using a tractor-trailer truck. The packaged waste storage
room provides storage for more than two years at the expected rate of generation and more than a
year at the maximum rate of generation. One four-drum containment pallet provides more than 8
months of storage capacity for the liquid mixed wastes and the volume reduced liquid chemical
wastes at the expected rate of generation and more than 4 months at the maximum rate.
A conservative estimate of solid wet waste includes blowdown material based on continuous
operation of the steam generator blowdown purification system, with leakage from the primary to
secondary system. The volume of radioactively contaminated material from this source is
estimated to be 540 cubic feet per year. Provisions for processing and disposal of radioactive
steam generator blowdown resins and membranes are described in subsection 10.4.8. Note that,
although included here for conservatism, this volume of contaminated resin will be removed from
the plant within the contaminated electrodeionization unit and not stored as wet waste.
The condensate polishing system includes mixed bed ion exchanger vessels for purification of the
condensate as described in subsection 10.4.6. Should the resins become radioactive, the resins are
transferred from the condensate polishing vessel directly to a temporary processing unit or to the
temporary processing unit via the spent resin tank. The processing unit, located outside of the
turbine building, dewaters and processes the resins as required for offsite disposal. Radioactive
condensate polishing resin will have very low activity. It will be disposed in containers as
permitted by DOT regulations. After packaging, the resins may be stored in the radwaste building.
Based on a typical condensate polishing system operation of 30 days per refueling cycle with
leakage from the primary system to the secondary system, the volume of radioactively
contaminated resin is estimated to be 206 cubic feet per year (one 309 cubic foot bed per refueling
cycle). Normal disposal of nonradioactive condensate polishing system resins is described in
subsection 10.4.6.
The parameters used to calculate the activities of the steam generator blowdown solid waste and
condensate polishing resins are given in Table 11.4-1. Based on the above volumes, the disposal
volume is estimated to be 939 cubic feet per year. The expected and maximum activities of the
resins as generated are given in Tables 11.4-6 and 11.4-7, respectively. The expected and
maximum activities of resins as shipped, based on 90 days decay prior to shipment, are given in
Tables 11.4-8 and 11.4-9, respectively.
11.4.2.2

Component Description
The seismic design classification and safety classification for the solid waste management system
components are listed in Section 3.2. The components listed are located in the seismic Category I
Nuclear Island. Table 11.4-10 lists the solid waste management system equipment design
parameters. The following subsections provide a functional description of the major system
components.
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11.4.2.2.1 Spent Resin Tanks
The spent resin tanks provide holdup capacity for spent resin and filter bed media decay before
processing. High- and low-activity resins may be mixed to limit the radioactivity concentration in
the waste containers to 10 Ci/ft3 in accordance with the USNRC Technical Position on Waste
Form (Reference 6).
Resin mixing capability is provided by mixing eductors in each tank, and resin dewatering, air
sparging and complete draining capabilities are also provided. The ultrasonic level sensors and
dewatering screens are arranged for remote removal. The vent and overflow connections have
screens to prevent the inadvertent discharge of spent resin.
11.4.2.2.2 Resin Mixing Pump
The resin mixing pump provides the motive force to fluidize and mix the resins in the spent resin
tanks, to transfer water between spent resin tanks, to discharge excess water from the spent resin
tanks to the liquid waste processing system, and to flush the resin transfer lines.
11.4.2.2.3 Resin Fines Filter
The resin fines filter minimizes the spread of high-activity resin fines and dislodged crud particles
by filtering the water used for line flushing or discharged from the spent resin tanks to the liquid
waste processing system.
11.4.2.2.4 Resin Transfer Pump
The resin transfer pump provides the motive force for recirculation of spent resins via either one
of the spent resin tanks for mixing and sampling, for transferring spent resin between tanks, and
for blending high- and low-activity resins to meet the specific activity limit for disposal. The resin
transfer pump is also used to transfer spent resins to a waste container in the fill station or in its
shipping cask located in the auxiliary building rail car bay.
11.4.2.2.5 Resin Sampling Device
The resin sampling device collects a representative sample of the spent resin either during spent
resin recirculation or during spent resin waste container filling operations. A portable shielded
cask is provided for sample jar transfer.
11.4.2.2.6 Filter Transfer Cask
The filter transfer cask permits remote changing of filter cartridges, dripless transport to the
storage area in the auxiliary building, transfer of the filter cartridges into and out of the filter
storage, and loading of the filter cartridges into disposal containers.
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System Operation

11.4.2.3.1 Spent Resin Handling Operations
Demineralized water is used to transfer spent resins from the various ion exchangers to the spent
resin tanks. A demineralized water transfer pump provides the pressurized water flow to transfer
the spent resins as described in subsection 9.2.4. Before the transfer operation, it is verified that
the selected spent resin tank is aligned as a receiver and has the capacity to accept the bed. It is
also verified that the resin mixing pump is aligned to discharge excess transfer water through the
resin fines filter to the liquid waste processing system.
During the transfer operation the tank level is monitored and the resin mixing pump is operated, if
required, to limit tank water level. The operator stops the transfer when the CCTV camera viewing
the sight flow glass indicates on a control panel monitor that the sluice water is clear and the
transfer line is, therefore, flushed of resins.
After the bed transfer, the tank solids level can be checked by operating the resin mixing pump to
lower the water level below the solids level. The solids level can be determined by the ultrasonic
surface detector.
Between bed transfer operations the water level in the spent resin tanks is maintained above the
solids level. Demineralized water is supplied for water level adjustment as well as a backup water
source for flushing resin handling lines after resin recirculation and waste disposal container
filling operations.
The solids bed can be agitated and mixed at any time by using compressed air or by operating the
resin mixing pump in the resin mixing mode. In the resin mixing mode, water is drawn from the
spent resin tank via resin retention screens. The water is returned via tank mixing eductors that
generate a resin slurry recirculation within the tank equivalent to about four times the flow rate
generated by the resin mixing pump. The solids bed is locally fluidized during this operation.
The resin mixing mode is established to fluidize and mix the solids bed in the spent resin tank
before waste disposal container filling. The resin transfer pump is then started in the recirculation
mode. A resin slurry is drawn from the spent resin tank and returned to the same tank. A
representative resin sample may be obtained during recirculation or container filling modes by
operating the sampling device.
The portable system's container fill valve is opened to initiate the filling operation. The resin
dewatering pump of the portable dewatering system is started to dewater the resin as it
accumulates in the container. The resin dewatering pump discharges the water to the recirculation
line. The water flows back to the spent resin tank, thereby preserving the water inventory in the
system and retaining any resin fines or dislodged crud within the system.
The resin mixing pump can be stopped at any time during the filling operation. When the solids
level nears the top of the container, as detected by level sensors and observed by a television
camera, the fill valve is closed and cycled to top off the container. Excessive water or solids level
automatically closes the fill valve.
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When the filling operation is complete, the line flushing sequence controller is manually initiated
to automatically operate the pumps and valves to flush the resin transfer lines back to the spent
resin tank. The container fill valve is opened for a short time period to flush the remaining resin to
the waste container. The resin mixing pump supplies filtered flush water from the spent resin tank.
The portable dewatering system's dewatering pump is operated periodically until no further
dewatering flow is detected by the pump discharge pressure indicator and/or audible indications
from the pump.
11.4.2.3.2 Spent Filter Processing Operations
A filter transfer cask is used to change the higher-activity filters of the chemical and volume
control system and spent fuel cooling system. The filter vessel is drained, and the filter cover is
opened remotely. The shield plug of the port over the filter is removed and the transfer cask,
without its bottom shield cover, is lifted and positioned on the port directly over the cartridge in
the filter vessel.
A grapple inside the transfer cask is remotely lowered and connected to the filter cartridge. The
cartridge is lifted into the transfer cask, and the cask is transferred over plastic sheeting to the
bottom shield cover. The dose rate of the cartridge is measured with a long probe, and the cask is
lowered onto and connected to the bottom shield cover. The transfer cask is then moved to the
auxiliary building rail car bay.
If recent applicable sample analysis results are available, the filter cartridge can be loaded directly
into a disposal container as described in the following paragraph. If analysis is required, a sample
of the filter media is obtained through a port in the transfer cask. The filter cartridge is placed in
one of nine high-activity filter storage tubes until sample analysis results are available. The
transfer cask bottom cover is disconnected, the transfer cask is lifted by the crane and transferred
to a position over one of the temporary storage tubes, and the spent filter cartridge is lowered into
the tube. After moving the transfer cask away, the crane is used to install a shield plug onto the
storage tube. Any water draining from the filter during storage collects in the storage tube which
may be drained to a floor drain for subsequent transfer to the liquid radwaste system.
When sample analysis is complete and packaging requirements are established, the transfer cask is
used to retrieve the spent cartridges from storage and deposit them into a waste container via a
port in the top of a portable processing and storage cask. Plastic coverings are removed and the
container is capped, smear-surveyed, and decontaminated as required, using reach rod tools
through a cask port. The dose rate survey is also made through a cask port. Transfer of the filled
waste container to the shipping cask, including cask cover handling, is then performed using the
rail car bay crane under remote control.
Filters with dose rates less than 15 R/hr on contact may be changed from outside of filter vessel
shielding by using reach rod tools. The filter vessel is drained, and the cover is removed. Then the
spent filter cartridge is grappled and lifted out and into a filter transfer cask.
At the radwaste building, low and moderate activity filter cartridges are deposited into disposal or
storage drums. The drums are stored within portable shield casks in the shielded accumulation
room, which is serviced by the mobile systems facility crane. Depending on dose rates and
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analysis results, stabilization may or may not be required. Cartridges not requiring stabilization are
loaded into standard, 55 gallon shipping drums with absorbent and may be compacted using a
mobile system. When stabilization is required, the cartridges may be loaded into either high
integrity containers or standard drums. If standard drums are used, mobile equipment is used to
encapsulate the contents of the drums.
The drum covers are manually installed, and the drums are smear surveyed, decontaminated by
wiping, if required, weighed, stacked on pallets, and placed in the packaged waste storage room.
When a truck-load quantity of waste containers accumulates, shipment to a low-level waste
disposal facility is initiated by loading pallets of drums and other low-level waste containers into a
closed van using the scissor lift or onto a flat-bed trailer using the crane. If the activity level is too
high for unshielded shipment, the drums are loaded onto a cask pallet and into a shielded shipping
cask using the mobile systems facility crane.
Radioactive filters from ventilation exhaust filtration units are bagged and transported to the
radwaste building, where they are temporarily stored. The filters are compacted along with other
dry active wastes by a mobile system as described in the following subsection.
11.4.2.3.3 Dry Waste Processing Operations
Dry wastes are segregated by measuring the contact dose rate of the wastes to determine the
appropriate processing method. The contact dose rates for initial waste segregation are as follows:
Low activity
Moderate activity
High activity

<5 mR/hr
5 mR/hr to 100 mR/hr
>100 mR/hr

These activity levels may be adjusted by the operator to minimize exposures while maximizing
processing efficiency.
Wastes from surface contamination areas in the radiologically controlled area are placed in bags or
containers and tagged at the point of origin with information on radiation levels, waste type, and
destination. The bags or containers are transported to the radwaste building, where they are placed
into low-, moderate-, or high-activity storage, segregated by portable shielding as appropriate.
The high-activity wastes (greater than 100 mR/hr) are normally expected to be compacted in
drums using a mobile compactor system in the same manner as lower-activity filter cartridges.
Moderate-activity wastes (5 mR/hr to 100 mR/hr) are expected to be sorted in a mobile system to
remove reusable items such as protective clothing articles and tools, hazardous wastes, and larger
noncompressible items. The remaining wastes are normally compacted by mobile equipment. The
packaged wastes may be loaded directly onto a truck for shipment or may be stored in the
packaged waste storage room until a truck load quantity accumulates.
Low-activity, dry active waste (less than 5 mR/hr) generally contains a large amount of
nonradioactive material. It is expected that these wastes normally will be processed through a
mobile radiation monitoring and sorting system to remove non-radioactive items for reuse or local
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disposal. A radiation survey allows identification and removal of potentially clean items for the
clean waste verification. The remaining radioactive wastes are normally compacted or packaged
for disposal as appropriate.
Materials that enter the radiologically controlled area are verified as nonradioactive before being
released for reuse or disposal. Tools and equipment belonging to personnel and contractors are
surveyed at the radiologically controlled area exit in the annex building. If these items cannot be
released or decontaminated, they become plant inventory or dry active waste and are handled as
described previously.
Other wastes generated in the radiologically controlled area but outside of surface contamination
areas are collected in bags or containers and are delivered to the temporary storage location in the
radwaste building. These wastes normally are processed through a mobile radiation monitoring
system to verify that they are nonradioactive and suitable for disposal in a local waste landfill.
11.4.2.3.4 Mixed Waste Processing Operations
Mixed wastes from the radiologically controlled area are collected in suitable containers and
brought to the radwaste building, where separate containment pallets and accumulation drums are
provided for solid and liquid mixed wastes. Mixed wastes are normally sent to an offsite facility
having mixed-waste processing and disposal capabilities.
11.4.2.4

Waste Processing and Disposal Alternatives

11.4.2.4.1 Portable and Mobile Radwaste Systems Capabilities
Portable or mobile processing and packaging systems can be located in the auxiliary building rail
car bay or the radwaste building mobile systems facility. Chemical wastes are normally processed
in the radwaste building by a mobile concentration and/or solidification system when a batch
accumulates in the chemical waste tank. Mobile systems are also used to encapsulate high-activity
filters, to sort, decontaminate and compact dry active wastes, and to verify nonradioactive wastes.
The spent resin system includes connections in the fill station and rail car bay to allow spent resins
to be delivered to a disposal container in either location for dewatering using portable equipment.
Branch Technical Position ETSB 11-3 provides guidance for portable solid waste systems in
Section IV. Compliance with the four guidance items is achieved as follows:
IV.I

The spent resin tanks are the only tanks that contain a significant volume of wet wastes,
and these tanks are permanently installed. Concentrates that may be produced by mobile
evaporation systems will be produced and stored by the mobile systems only in small
batches prior to being solidified by the mobile systems. As described in subsection 1.2.7,
the radwaste building is designed to retain spillage from mobile or portable systems.

IV.2

Permanently installed piping for transport of radioactive wastes to mobile or portable
systems is routed close to the mobile or portable systems thereby minimizing the use of
flexible interfacing hose. The hydrostatic test requirements of Regulatory Guide 1.143
will be applied to the flexible interfacing hose.
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IV.3

Portable or mobile systems will be located in either the rail car bay of the auxiliary
building or in the mobile systems facility in the radwaste building. The spent resin waste
container fill station or the shipping cask in the auxiliary building collects spillage of
spent resin during waste container filling operations. The radwaste and auxiliary
buildings contain and drain spillage to the liquid radwaste system via the radioactive
waste drain system as described in subsection 1.2.7 and Section 11.2. Portable or mobile
systems will, when required, have their own HEPA filtered exhaust ventilation system.
HEPA filtered exhaust is required when airborne radioactivity would exceed 10 CFR 20
derived air concentration limits for radiation workers. The mobile systems facility has
connections on the exhaust ventilation ducts for connecting exhaust duct from mobile or
portable processing systems to the building's exhaust ventilation system.

IV.4

Although the seismic criteria of Regulatory Guide 1.143 are not applicable to structures
housing mobile or portable solid radwaste systems, the portable equipment used for spent
resin container filling and dewatering and high-activity filter cartridge packaging will be
housed within the Seismic Category I auxiliary building. The radwaste building, which
provides shelter for mobile or portable radwaste systems, is non-seismic in accordance
with Branch Technical Position ETSB 11-3.

11.4.2.4.2 Central Radwaste Processing Facility
As an alternative to the mobile or portable processes for lower-activity wastes, the wastes may be
sent to a licensed central radwaste processing facility for processing and disposal. This option
requires minimal onsite processing to remove radioactive materials from the waste streams. The
wastes are loaded into a cargo container. The mobile systems facility includes a designated
laydown area, and the mobile systems facility crane may be used to handle a cargo container.
11.4.2.5

Facilities

11.4.2.5.1 Auxiliary Building
Resin and filtration media transfer lines from the various ion exchangers are routed to the spent
resin tanks on elevation 100 - 0 in the southwest corner of the auxiliary building. The spent resin
system pumps, valves, and piping are located in shielded rooms near the spent resin tanks.
Liquid radwaste system transfer lines to and from the radwaste building are routed to the south
wall of the auxiliary building where they penetrate and enter into a shielded pipe pit in the base
mat of the radwaste building.
Accessways in the auxiliary building are used to move the filter transfer casks. This includes filter
transfer cask handling from the containment, where the chemical and volume control filters are
located, to the auxiliary building rail car bay, where the filter cartridges are stored and
subsequently packaged using mobile equipment. These accessways are also used to move dry
active waste from various collection locations to the radwaste building. Enclosed access is
provided between the auxiliary building and the radwaste building on elevation 100-0 (grade
level).
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11.4.2.5.2 Radwaste Building
The radwaste building, described in Section 1.2, houses the mobile systems facility. It also
includes the waste accumulation room and the packaged waste storage room. These rooms are
serviced by the mobile systems facility crane.
In the mobile systems facility, three truck bays provide for mobile or portable processing systems
and for waste disposal container shipping and receiving. A shielded pipe trench to each of the
truck bays is used to route liquid radwaste supply and return lines from the connections in the
shielded pipe pit at the auxiliary building wall. Separate areas are reserved for empty (new) waste
disposal container storage, container laydown, and forklift charging. An area is available near the
door to the annex building for protective clothing dropoff and frisking.
The waste accumulation room (pre-processing) is divided as needed, using partitions and portable
shielding to adjust the storage areas for different waste categories as needed to complement the
radioactivity levels and volumes of generated wastes. The accumulation room has lockable doors
to minimize unauthorized entry and inadvertent exposure.
The packaged waste storage room may be separated into high- and low-activity areas, using
portable shielding to minimize exposure while providing operational flexibility. A lockable door is
provided to minimize unauthorized entry and radiation exposure.
The heating and ventilating system for the radwaste building is described in subsection 9.4.8.
11.4.3

System Safety Evaluation
The solid waste management system has no safety-related function and therefore requires no
nuclear safety evaluation.

11.4.4

Tests and Inspections
Preoperational tests are conducted as described in subsection 14.2.9. Tests are performed to
demonstrate the capability to transfer ion exchange resins and deep bed filtration media from the
ion exchangers and filters to the spent resin tanks or directly to a waste disposal container.
Preoperational tests of the solid waste management system components are performed to prepare
the system for operation.
After plant operations begin, the operability and functional performance of the solid waste
management system is periodically evaluated according to Regulatory Guide 1.143 by monitoring
for abnormal or deteriorating performance during routine operations. Instruments and setpoints are
also calibrated on a scheduled basis. The preventive maintenance program includes periodic
inspection and maintenance of active components.

11.4.5

Quality Assurance
The quality assurance program for design, installation, procurement, and fabrication issues of the
solid waste management system is in accordance with the overall quality assurance program
described in Chapter 17.
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Combined License Information for Solid Waste Management System Process Control
Program
The Combined License applicant will develop a process control program in compliance with
10 CFR Sections 61.55 and 61.56 for wet solid wastes and 10 CFR Part 71 and DOT regulations
for both wet and dry solid wastes. Process control programs will also be provided by vendors
providing mobile or portable processing or storage systems. It will be the plant operator’s
responsibility to assure that the vendors have appropriate process control programs for the scope
of work being contracted at any particular time. The process control program will identify the
operating procedures for storing or processing wet solid wastes. The mobile systems process
control program will include a discussion of conformance to Regulatory Guide 1.143
(Reference 7), Generic Letter GL-80-009 (Reference 8), and Generic Letter GL-81-039
(Reference 9) and, information of equipment containing wet solid wastes in the nonseismic
Radwaste Building. In the event additional onsite storage facilities are a part of Combined License
plans, this program will include a discussion of conformance to Generic Letter GL-81-038
(Reference 10).
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8.

USNRC Generic Letter GL-80-009, "Low Level Radioactive Waste Disposal," dated
January 29, 1980.

9.

USNRC Generic Letter GL-81-039, "NRC Volume Reduction Policy (Generic Letter
No. 81-39)," dated November 30, 1981.

10. USNRC Generic Letter GL-81-038, "Storage of Low-Level Radioactive Wastes at Power
Reactor Sites," dated November 10, 1981.
11. USNRC, "Minimization of Contamination," 10 CFR 20.1406.
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Table 11.4-1

ESTIMATED SOLID RADWASTE VOLUMES
Expected
Generation
(ft3/yr)

Expected
Shipped Solid
(ft3/yr)

Maximum
Generation
(ft3/yr)

Maximum
Shipped Solid
(ft3/yr)

400(2)

510

1700(4)

2160

Chemical

350

20

700

40

Mixed Liquid

15

17

30

34

Condensate Polishing Resin(1)

0

0

206(5)

259

Steam Generator Blowdown(1)(6)
Material (Resin and Membrane)

0

0

540(5)

680

765

547

3176

3173

Compactible Dry Waste

4750

1010

7260

1550

Non-Compactible Solid Waste

234

373

567

910

5

7.5

10

15

Primary Filters (includes high
activity and low activity
cartridges)

5.2(3)

26

9.4(3)

69

Dry Waste Subtotals

4994

1417

7846

2544

TOTAL WET & DRY
WASTES

5759

1964

11,020

5717

Source
Wet Wastes
Primary Resins (includes spent
resins and wet activated carbon)

Wet Waste Subtotals
Dry Wastes

Mixed Solid

Notes:
1. Radioactive secondary resins and membranes result from primary to secondary systems leakage (e.g., SG tube leak).
2. Estimated activity basis is ANSI 18.1 source terms in reactor coolant.
3. Estimated activity basis is breakdown and transfer of 10% of resin from upstream ion exchangers.
4. Reactor coolant source terms corresponding to 0.25% fuel defects.
5. Estimated activity basis from Table 11.1-5, 11.1-7 and 11.1-8 and a typical 30 day process run time, once per
refueling cycle.
6. Estimated volume and activity used for conservatism. Resin and membrane will be removed with the
electrodeionization units and not stored as wet waste. See subsection 10.4.8.

Tier 2 Material
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Table 11.4-2 (Sheet 1 of 2)

EXPECTED ANNUAL CURIE CONTENT OF PRIMARY INFLUENTS
Isotope

Primary Resin
Total Ci/yr

Primary Filter
Total Ci/yr

Br-83

---

---

Br-84

1.98E-01

1.98E-02

Br-85

---

---

I-129

---

---

I-130

---

---

I-131

1.42E+02

1.42E+01

I-132

1.04E+01

1.04E+00

I-133

5.29E+01

5.29E+00

I-134

6.89E+00

6.89E-01

I-135

3.49E+01

3.49E+00

Rb-86

---

---

Rb-88

9.72E-01

9.72E-02

Rb-89

---

---

Cs-134

3.06E+02

3.06E+01

Cs-136

3.16E+00

3.16E-01

Cs-137

4.64E+02

4.64E+01

Cs-138

---

---

Ba-137m

4.44E+02

4.44E+01

Cr-51

3.21E+01

3.21E+00

Mn-54

1.04E+02

1.04E+01

Mn-56

---

---

Fe-55

1.04E+02

1.04E+01

Fe-59

5.00E+00

5.00E-01

Co-58

2.05E+02

2.05E+01

Co-60

9.59E+01

9.59E+00

Zn-65

3.02E+01

3.02E+00

Sr-89

2.67E+00

2.67E-01

Sr-90

1.13E+00

1.13E-01

Sr-91

1.72E-01

1.72E-02

Sr-92

---

---

Ba-140

6.29E+01

6.29E+00

Y-90

---

---

Y-91m
Y-91

--3.74E-06

--3.74E-07

Tier 2 Material
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Table 11.4-2 (Sheet 2 of 2)

EXPECTED ANNUAL CURIE CONTENT OF PRIMARY INFLUENTS
Isotope

Primary Resin
Total Ci/yr

Primary Filter
Total Ci/yr

Y-92

---

---

Y-93

---

---

La-140

---

---

Zr-95

2.80E-04

2.80E-05

Nb-95

---

---

Mo-99

---

---

Tc-99m

---

---

Ru-103

5.35E-03

5.35E-04

Ru-106

6.37E-02

6.37E-03

Rh-103m

---

---

Rh-106

---

---

Te-132

---

---

Te-125m

---

---

Te-127m

---

---

Te-127

---

---

Te-129m

1.36E-04

1.36E-05

Te-129

---

---

Te-131m

---

---

Total:

2.11E+03

2.11E+02

Note:
Values shown as "---" Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material
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Table 11.4-3 (Sheet 1 of 2)

MAXIMUM ANNUAL CURIE CONTENT OF PRIMARY INFLUENTS
Isotope
Br-83

Primary Resin
Total Ci/yr
7.03E+00

Primary Filter
Total Ci/yr
7.03E-01

Br-84

3.42E-01

3.42E-02

Br-85

3.74E-03

3.74E-04

I-129

3.44E-03

3.44E-04

I-130

9.00E+00

9.00E-01

I-131

5.45E+03

5.45E+02

I-132

1.97E+02

1.97E+01

I-133

1.66E+03

1.66E+02

I-134

7.31E+00

7.31E-01

I-135

3.81E+02

3.81E+01

Rb-86

2.97E+01

2.97E+00

Rb-88

2.52E+01

2.52E+00

Rb-89

9.83E-01

9.83E-02

Cs-134

9.57E+03

9.57E+02

Cs-136

1.72E+03

1.72E+02

Cs-137

9.14E+03

9.14E+02

Cs-138

1.06E+01

1.06E+00

Ba-137m

8.66E+03

8.66E+02

Cr-51

3.95E+01

3.95E+00

Mn-54

1.18E+02

1.18E+01

Mn-56

4.75E+01

4.75E+00

Fe-55

1.14E+02

1.14E+01

Fe-59

5.84E+00

5.84E-01

Co-58

3.03E+02

3.03E+01

Co-60

2.45E+02

2.45E+01

Zn-65

---

---

Sr-89

4.56E+01

4.56E+00

Sr-90

1.09E+01

1.09E+00

Sr-91

1.16E+00

1.16E-01

Sr-92

9.96E-02

9.96E-03

Ba-140

1.19E+01

1.19E+00

Y-90

1.07E+01

1.07E+00

Y-91m

3.48E-01

3.48E-02

Y-91

5.48E-01

5.48E-02

Tier 2 Material
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Table 11.4-3 (Sheet 2 of 2)

MAXIMUM ANNUAL CURIE CONTENT OF PRIMARY INFLUENTS
Isotope

Primary Resin
Total Ci/yr

Primary Filter
Total Ci/yr

Y-92

4.19E-02

4.19E-03

Y-93

9.07E-05

9.07E-06

La-140

1.07E+01

1.07E+00

Zr-95

---

---

Nb-95

---

---

Mo-99

---

---

Tc-99m

---

---

Ru-103

---

---

Ru-106

---

---

Rh-103m

---

---

Rh-106

---

---

Te-132

---

---

Te-125m

---

---

Te-127m

---

---

Te-127

---

---

Te-129m

---

---

Te-129

---

---

Te-131m

---

---

Total:

3.78E+04

3.78E+03

Note:
Values shown as "---" Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material
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Table 11.4-4 (Sheet 1 of 2)

EXPECTED ANNUAL CURIE CONTENT OF SHIPPED PRIMARY WASTES
Isotope

Primary Resin
Total Ci/yr

Primary Filter
Total Ci/yr

Br-83

---

---

Br-84

---

---

Br-85

---

---

I-129

---

---

I-130

---

---

I-131

6.04E-02

6.04E-03

I-132

---

---

I-133

---

---

I-134

---

---

I-135

---

---

Rb-86

---

---

Rb-88

---

---

Rb-89

---

---

Cs-134

2.81E+02

2.81E+01

Cs-136

2.61E-02

2.61E-03

Cs-137

4.61E+02

4.61E+01

Cs-138

---

---

Ba-137m

4.61E+02

4.61E+01

Cr-51

3.37E+00

3.37E-01

Mn-54

8.50E+01

8.50E+00

Mn-56

---

---

Fe-55

9.75E+01

9.75E+00

Fe-59

1.23E+00

1.23E-01

Co-58

8.51E+01

8.51E+00

Co-60

9.29E+01

9.29E+00

Zn-65

2.34E+01

2.34E+00

Sr-89

8.05E-01

8.05E-02

Sr-90

1.13E+00

1.13E-01

Sr-91

---

---

Sr-92

---

---

Ba-140

4.80E-01

4.80E-02

Y-90

1.13E+00

1.13E-01

Y-91m

---

---

Y-91

4.03E-04

4.03E-05

Tier 2 Material
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Table 11.4-4 (Sheet 2 of 2)

EXPECTED ANNUAL CURIE CONTENT OF SHIPPED PRIMARY WASTES
Isotope

Primary Resin
Total Ci/yr

Primary Filter
Total Ci/yr

Y-92

---

---

Y-93

---

---

La-140

5.52E-01

5.52E-02

Zr-95

1.09E-04

1.09E-05

Nb-95

1.31E-04

1.31E-05

Mo-99

---

---

Tc-99m

---

---

Ru-103

1.10E-03

1.10E-04

Ru-106

5.38E-02

5.38E-03

Rh-103m

1.11E-03

1.11E-04

Rh-106

5.38E-02

5.38E-03

Te-132

---

---

Te-125m

---

---

Te-127m

---

---

Te-127

---

---

Te-129m

2.10E-05

2.10E-06

Te-129

1.37E-05

1.37E-06

Te-131m

---

---

Total:

1.60E+03

1.60E+02

Note:
Values shown as "---" Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material
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Table 11.4-5 (Sheet 1 of 2)

MAXIMUM ANNUAL CURIE CONTENT OF SHIPPED PRIMARY WASTES
Isotope

Primary Resin
Total Ci/yr

Primary Filter
Total Ci/yr

Br-83

---

---

Br-84

---

---

Br-85

---

---

I-129

3.44E-03

3.44E-04

I-130

---

---

I-131

4.10E+02

4.10E+01

I-132

---

---

I-133

6.27E-08

6.27E-09

I-134

---

---

I-135

---

---

Rb-86

9.76E+00

9.76E-01

Rb-88

---

---

Rb-89

---

---

Cs-134

9.31E+03

9.31E+02

Cs-136

3.47E+02

3.47E+01

Cs-137

9.13E+03

9.13E+02

Cs-138

---

---

Ba-137m

9.13E+03

9.13E+02

Cr-51

1.86E+01

1.86E+00

Mn-54

1.10E+02

1.10E+01

Mn-56

---

---

Fe-55

1.12E+02

1.12E+01

Fe-59

3.66E+00

3.66E-01

Co-58

2.26E+02

2.26E+01

Co-60

2.42E+02

2.42E+01

Zn-65

---

---

Sr-89

3.06E+01

3.06E+00

Sr-90

1.09E+01

1.09E+00

Sr-91

---

---

Sr-92

---

---

Ba-140

2.35E+00

2.35E-01

Y-90

1.09E+01

1.09E+00

Y-91m

---

---

Y-91

3.90E-01

3.90E-02

Tier 2 Material
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Table 11.4-5 (Sheet 2 of 2)

MAXIMUM ANNUAL CURIE CONTENTS OF SHIPPED PRIMARY WASTES
Isotope

Primary Resin
Total Ci/yr

Primary Filter
Total Ci/yr

Y-92

---

---

Y-93

---

---

La-140

2.70E+00

2.70E-01

Zr-95

---

---

Nb-95

---

---

Mo-99

---

---

Tc-99m

---

---

Ru-103

---

---

Ru-106

---

---

Rh-103m

---

---

Rh-106

---

---

Te-132

---

---

Te-125m

---

---

Te-127m

---

---

Te-127

---

---

Te-129m

---

---

Te-129

---

---

Te-131m

---

---

Total:

2.91E+04

2.91E+03

Note:
Values shown as "---" Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material

11.4-23

Revision 17

11. Radioactive Waste Management

AP1000 Design Control Document

Table 11.4-6 (Sheet 1 of 2)

EXPECTED ANNUAL CURIE CONTENT OF SECONDARY WASTE AS GENERATED

Tier 2 Material

Isotope

Secondary Resin
Total Ci/yr

Na-24

1.83E-02

Cr-51

4.29E-02

Mn-54

2.95E-02

Fe-55

2.35E-02

Fe-59

4.49E-03

Co-58

7.78E-02

Co-60

1.03E-02

Zn-65

9.56E-03

Br-84

2.22E-05

Rb-88

8.99E-05

Sr-89

2.24E-03

Sr-90

2.37E-04

Sr-91

2.11E-04

Y-90

2.06E-04

Y-91

2.53E-04

Y-91m

1.82E-04

Y-93

9.80E-04

Zr-95

6.53E-03

Nb-95

5.19E-03

Nb-95m

4.74E-03

Mo-99

1.52E-02

Tc-99m

1.41E-02

Ru-103

1.13E-01

Ru-106

1.65E+00

Rh-103m

1.39E-01

Rh-106

2.11E+00

Ag-110

2.12E-02

Ag-110m

2.45E-02

Te-129

2.29E-03

Te-129m

2.79E-03

Te-131

1.14E-03

Te-131m

1.42E-03

Te-132

4.74E-04
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Table 11.4-6 (Sheet 2 of 2)

EXPECTED ANNUAL CURIE CONTENT OF SECONDARY WASTE AS GENERATED
Isotope

Secondary Resin
Total Ci/yr

I-131

1.70E-01

I-132

7.93E-03

I-133

5.23E-02

I-134

1.18E-03

I-135

2.56E-02

Xe-131m

---

Xe-133

---

Xe-135

---

Cs-134

2.50E-01

Cs-135

4.70E-10

Cs-136

1.48E-02

Cs-137

3.39E-01

Ba-136m

1.39E-02

Ba-137m

3.42E-01

Ba-140

1.17E-01

La-140

1.47E-01

Ce-141

2.13E-03

Ce-143

2.91E-03

Ce-144

7.35E-02

Pr-143

2.04E-03

Pr-144

6.37E-02

Total:

5.96E+00

Note:
Values shown as "---" Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material
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Table 11.4-7 (Sheet 1 of 2)

MAXIMUM ANNUAL CURIE CONTENT OF SECONDARY WASTE AS GENERATED

Tier 2 Material

Isotope

Secondary Resin
Total Ci/yr

Na-24

4.62E-04

Cr-51

5.17E-01

Mn-54

3.55E-01

Mn-56

2.24E-01

Fe-55

2.78E-01

Fe-59

5.88E-02

Co-58

9.25E-01

Co-60

1.23E-01

Br-83

3.73E-02

Br-84

1.41E-03

Br-85

1.64E-06

Kr-83m

---

Kr-85

---

Kr-85m

---

Rb-88

4.56E-02

Rb-89

1.53E-03

Sr-89

9.10E-01

Sr-90

5.00E-02

Sr-91

2.13E-02

Sr-92

7.25E-04

Y-90

4.60E-02

Y-91

4.34E-02

Y-91m

2.11E-02

Y-92

2.66E-03

Y-93

1.04E-03

Zr-95

7.74E-02

Nb-95

8.25E-02

Nb-95m

5.52E-02

Mo-99

1.52E+01

Tc-99m

1.68E+01

Ru-103

6.28E-02

Ru-103m

3.87E-02

Rh-103m

6.29E-02

Rh-106

5.95E-02
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Table 11.4-7 (Sheet 2 of 2)

MAXIMUM ANNUAL CURIE CONTENT OF SECONDARY WASTE AS GENERATED
Isotope
Ag-110
Ag-110m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-134
I-130
I-131
I-132
I-133
I-134
I-135
Xe-131m
Xe-133
Xe-135
Cs-134
Cs-135
Cs-136
Cs-137
Cs-138
Ba-136m
Ba-137m
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144

Secondary Resin
Total Ci/yr
1.34E-02
2.24E-01
1.19E+00
1.10E+00
2.35E+00
2.01E-01
6.75E+00
1.49E-03
1.19E-01
1.37E+02
6.77E+00
2.51E+01
4.99E-02
3.99E+00
------6.90E+02
6.16E-08
5.15E+02
5.00E+02
3.41E-02
6.35E+02
5.14E+02
2.83E-01
3.31E-01
6.42E-02
4.94E-03
6.33E-02
4.63E-02
6.33E-02

Total:

3.08E+03

Note:
Values shown as "---" Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material
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Table 11.4-8 (Sheet 1 of 2)

EXPECTED ANNUAL CURIE CONTENT OF SHIPPED SECONDARY WASTES
Secondary Resin
Total Ci/yr

Isotope

Tier 2 Material

Na-24

---

Cr-51

4.55E-03

Mn-54

2.40E-02

Fe-55

2.19E-02

Fe-59

1.14E-03

Co-58

3.25E-02

Co-60

9.95E-03

Zn-65

7.42E-03

Br-84

---

Rb-88

---

Sr-89

6.86E-04

Sr-90

2.36E-04

Sr-91

---

Y-90

2.31E-04

Y-91

6.71E-09

Y-91m

---

Y-93

---

Zr-95

2.52E-03

Nb-95

4.06E-03

Nb-95m

2.32E-03

Mo-99

---

Tc-99m

---

Ru-103

2.34E-02

Ru-106

1.38E+00

Rh-103m

2.87E-02

Rh-106

1.77E+00

Ag-110

1.66E-02

Ag-110m

1.92E-02

Te-129

3.44E-04

Te-129m

4.48E-04

Te-131

---

Te-131m

---
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Table 11.4-8 (Sheet 2 of 2)

EXPECTED ANNUAL CURIE CONTENT OF SHIPPED SECONDARY WASTES
Isotope

Secondary Resin
Total Ci/yr

Te-132

---

I-131

7.32E-05

I-132

---

I-133

---

I-134

---

I-135

---

Xe-131m

---

Xe-133

---

Xe-135

---

Cs-134

2.31E-01

Cs-135

4.86E-10

Cs-136

1.56E-04

Cs-137

3.36E-01

Ba-136m

1.47E-04

Ba-137m

3.40E-01

Ba-140

8.97E-04

La-140

1.05E-03

Ce-141

3.13E-04

Ce-143

---

Ce-144

5.91E-02

Pr-143

2.38E-05

Pr-144

5.12E-02

Total:

4.38E+00

Note:
Values shown as “---“ Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material
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Table 11.4-9 (Sheet 1 of 2)

MAXIMUM ANNUAL CURIE CONTENT OF SHIPPED SECONDARY WASTES

Tier 2 Material

Isotope

Secondary Resin
Total Ci/yr

Na-24

---

Cr-51

5.47E-02

Mn-54

2.89E-01

Mn-56

---

Fe-55

2.60E-01

Fe-59

1.50E-02

Co-58

3.87E-01

Co-60

1.19E-01

Br-83

---

Br-84

---

Br-85

---

Kr-83m

---

Kr-85

---

Kr-85m

---

Rb-88

---

Rb-89

---

Sr-89

2.79E-01

Sr-90

4.96E-02

Sr-91

---

Sr-92

---

Y-90

5.12E-02

Y-91

1.12E-06

Y-91m

---

Y-92

---

Y-93

---

Zr-95

2.98E-02

Nb-95

5.19E-02

Nb-95m

2.70E-02

Mo-99

2.72E-09

Tc-99m

3.04E-09

Ru-103

1.30E-02

Ru103m

3.27E-02
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MAXIMUM ANNUAL CURIE CONTENT OF SHIPPED SECONDARY WASTES
Isotope

Secondary Resin
Total Ci/yr

Rh-103m
Rh-106
Ag-110
Ag-110m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-134
I-130
I-131
I-132
I-133
I-134
I-135
Xe-131m
Xe-133
Xe-135
Cs-134
Cs-135
Cs-136
Cs-137
Cs-138
Ba-136m
Ba-137m
Ba-140
La-140
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144

1.30E-02
5.03E-02
1.05E-02
1.76E-01
1.92E-01
1.77E-01
----2.90E-08
----5.94E-02
2.36E-08
------------6.35E+02
6.36E-08
5.42E+00
4.98E+02
--6.69E+00
5.11E+02
2.18E-03
2.87E-03
9.41E-03
--5.08E-02
4.75E-04
5.08E-02

Total:

1.66E+03

Note:
Values shown as "---" Ci/yr are those calculated to be lower than 1.0E-10 Ci/yr, and thus considered to have insignificant
contributions to total.

Tier 2 Material

11.4-31

Revision 17

11. Radioactive Waste Management

AP1000 Design Control Document

Table 11.4-10 (Sheet 1 of 2)

COMPONENT DATA – SOLID WASTE MANAGEMENT SYSTEM
(NOMINAL)
Tanks
Spent resin tank
Number

2
3

Total volume (ft )

300

Type

Vertical, conical bottom, dished top

Design pressure (psig)

15

Design temperature (°F)

150

Material

Stainless steel

Pumps
Resin mixing pump
Number

1

Type

Pneumatic diaphragm

Design pressure (psig)

125

Design temperature (°F)

150

Design flow rate (gpm)

120

Design head (ft)

160

Air supply pressure (psig)

100

Air consumption (scfm)

130

Material

Stainless steel housing, Buna N diaphragms

Resin transfer pump
Number

1

Type

Material handling positive displacement

Design pressure (psig)

125

Design temperature (°F)

150

Design flow rate (gpm)

100

Material

Tier 2 Material

Stainless steel housing,
Buna N flexible parts
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COMPONENT DATA – SOLID WASTE MANAGEMENT SYSTEM
(NOMINAL)
Filters
Resin fines filter
Number

1

Type

Filter cartridge for inside to outside flow

Design pressure (psig)

150

Design temperature (°F)

150

Design flowrate (gpm)

120

Filtration rating

10 microns

Material

Stainless steel housing and pleated polypropylene
cartridge with stainless steel screen outer jacket

Sampler
Resin sampling device
Number

1

Type

Inline sampler, positive displacement sample
collection and portable pig for sample jar

Material

Tier 2 Material

Stainless steel and EPDM wetted parts
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Tier 2 Material
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Figure 11.4-1

Waste Processing System
Flow Diagram

Tier 2 Material

11.4-35

Revision 17

Attachment E
Standard Review Plan, NUREG-0800, Chapter 11.4

NUREG-0800

U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
11.4

SOLID WASTE MANAGEMENT SYSTEM

REVIEW RESPONSIBILITIES
Primary -

Organization responsible for the review of effectiveness of radwaste systems.

Secondary - Organizations responsible for the review of (1) radwaste system design and
performance, and (2) solid waste materials.
I.

AREAS OF REVIEW

The solid waste management system (SWMS) manages radioactive wastes, as liquid, wet, and
dry solid wastes, produced during normal operation and anticipated operational occurrences.
Review of the SWMS includes design features that are necessary for collecting, handling,
processing, and storing wastes. This encompasses the design, design objectives, design
criteria, treatment methods, and expected releases, including the description of the SWMS,
mobile equipment connected to permanently installed systems, piping and instrumentation
diagrams (P&IDs), process and effluent radiation monitoring and control instrumentation, and
process flow diagrams showing the operational methods and factors that influence waste
treatment. The review includes an evaluation of any additional equipment that may be
necessary to process liquid, dry, and wet wastes and route them to the point of discharge from
the SWMS or to prepare them for shipment to authorized offsite disposal sites or licensed
radioactive waste processors.
The specific areas of review are as follows:
1.

Design objectives in terms of expected and design volumes of liquid and wet wastes to
be handled and processed (e.g., sludge, resins, filters, process concentrates, and
Revision 3 - March 2007
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charcoal) and dry solid wastes and materials (e.g., high-efficiency particulate air (HEPA)
filters, contaminated tools, equipment, plastics, glass, metals, rags, paper, and clothing),
including expected radionuclide distributions and concentrations, chemicals, and mixed
wastes (characterized by the presence of hazardous chemicals and radioactive
materials). Expected waste volumes and radioactivity inventories to be shipped for
disposal, shipped to waste processors for treatment and disposal, and returned to the
radwaste system for further treatment or reuse.
2.

Description of the SWMS; P&IDs; process and effluent radiation monitoring and control
instrumentation; and process flow diagrams showing the methods of operation, including
equipment design capacities, interconnections between plant subsystems (e.g.,
ventilation, service water, equipment drains) and mobile processing equipment,
alternate processing methods, principal parameters assumed in the SWMS design and
operation, and the use of such information for the development of the process control
program (PCP).

3.

Special design features and operational procedures to prevent, control, and collect
releases of radioactive materials resulting from overflows from tanks containing liquids,
sludge, spent resins, and the like, and measures to prevent the dropping of containers
from cranes and forklifts. Corrosion-resistant properties of all system piping and valves
associated with transfer lines to storage tanks and discharge piping buried in soils and
concrete, including features designed for the early detection of leaks and spills (e.g.,
leak detection sumps and wells). Provisions and effectiveness of physical and
monitoring precautions taken to minimize spills and leaks (e.g., retention basins,
curbing, level gauges and alarms, catch containment, and self-sealing
quick-disconnects) and measures to prevent interconnections with nonradioactive
systems. Provisions for processing radioactive materials associated with the
decontamination of leaks and spills and remediation of uncontrolled and unmonitored
releases.

4.

Description of the methods used for dewatering or stabilize (e.g., removal of
free-standing water, encapsulation, solidification, etc.) wet wastes, types of stabilization
media or agents, expected waste volume increase factors, and implementation of a PCP
to ensure a solid matrix and proper waste form characteristics and/or complete
dewatering of wet wastes.

5.

Types and characteristics of filtration systems, ion-exchange resins, and adsorbent
media to treat liquid and wet wastes, including expected removal efficiencies and
decontamination factors.

6.

Description of the methods used for volume reduction of dry solid wastes, including
sorting methods, technologies (e.g., shredders, crushers, and compactors), system
components and their design parameters, and expected waste volume reduction factors.

7.

For plants using offgas treatment systems relying on charcoal beds, description of the
process for regenerating spent charcoals for reuse and the facilities for storing spent
charcoals before shipment for disposal or regeneration via third parties. Radiological
and physical properties of spent charcoals. Provisions to manage and ship spent
charcoals for disposal and estimates of the projected annual or periodic amounts of
spent charcoals that will be disposed of as radioactive waste.
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8.

Fraction, if any, of all liquid, wet, and dry solid waste processing projected to be
contracted out to waste brokers or specialized facilities. Disposition methods of wastes
generated from such processing and whether processed wastes will be returned to the
plant for later disposal or shipped directly by the processor to an authorized low-level
radioactive waste disposal facility on behalf of the applicant.

9.

Description of waste container types and sizes; filling and handling methods; spill and
leak prevention features; procedures for monitoring for removable radioactive
contamination and external radiation; and provisions for decontamination, packaging,
and storage of containers.

10.

Provisions for onsite waste storage before shipping, including expected design volumes;
expected radionuclide concentrations and radioactivity inventories; layout of the
packaging, storage, and shipping areas; use of cranes, forklifts, monorails, and similar
equipment; storage capacity; fire protection; building ventilation; shielding provisions;
expected onsite storage durations; and the design bases for these estimates.

11.

Design considerations for the use of shielding around waste processing equipment
expected to exhibit elevated levels of external radiation, placement of such equipment in
shielded cubicles, and the use of temporary or permanent shielding mounted on or in
the immediate vicinity of mobile equipment.

12.

Quality group classifications of piping and equipment and the bases governing the
classification chosen in accordance with Regulatory Guide 1.143 for wastes produced
during normal operation and anticipated operational occurrences. Design, expected
temperatures and pressures, and construction materials of permanently installed
systems and mobile processing equipment.

13.

Design provisions incorporated in equipment and facility to facilitate operation and
maintenance in accordance with Regulatory Guide 1.143 and as referenced in topical
reports, as well as previous experience with similar equipment and methods referenced
in the safety analysis report (SAR) or other supporting documents, as they relate to
wastes produced during normal operation and anticipated operational occurrences.

14.

Design features to reduce volumes of liquid, wet, and dry wastes handled by the SWMS;
reduce radioactivity levels in wastes; minimize, to the extent practicable, contamination
of the facility and environment; facilitate eventual decommissioning; and minimize, to the
extent practicable, the generation of radioactive waste.

15.

For multiunit stations, descriptions and design features of equipment and components
(as permanently installed systems or in combination with mobile processing equipment)
normally shared between interconnected processing and treatment subsystems.

16.

Definition of the boundary of the SWMS, beginning at the interface from plant systems
provided for the collection of process streams and radioactive wastes to the point of
controlled discharges to the environment, as defined in the PCP and/or Offsite Dose
Calculation Manual (ODCM), at the point of recycling to primary or secondary water
system storage tanks, or to within plant facilities used for the storage of radioactive
wastes and mixed wastes in accordance with Regulatory Guide 1.143 for wastes
produced during normal operation and anticipated operational occurrences.
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17.

Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC). For design certification
(DC) and combined license (COL) reviews, the staff reviews the applicant's proposed
ITAAC associated with the structures, systems, and components (SSCs) related to this
SRP section in accordance with SRP Section 14.3, "Inspections, Tests, Analyses, and
Acceptance Criteria." The staff recognizes that the review of ITAAC cannot be
completed until after the rest of this portion of the application has been reviewed against
acceptance criteria contained in this SRP section. Furthermore, the staff reviews the
ITAAC to ensure that all SSCs in this area of review are identified and addressed as
appropriate in accordance with SRP Section 14.3.

18.

COL Action Items and Certification Requirements and Restrictions. For a DC
application, the review will also address COL action items and requirements and
restrictions (e.g., interface requirements and site parameters).
For a COL application referencing a DC, a COL applicant must address COL action
items (referred to as COL license information in certain DCs) included in the referenced
DC. Additionally, a COL applicant must address requirements and restrictions (e.g.,
interface requirements and site parameters) included in the referenced DC.

19.

Operational Program Description and Implementation. For a COL application, the staff
reviews the Process Control Program (PCP) aspect of the Process and Effluent
Monitoring and Sampling Program description and the proposed implementation
milestones. The staff also reviews final safety analysis report (FSAR) Table 13.x to
ensure that the PCP aspect of the Process and Effluent Monitoring and Sampling
Program and associated milestones are included.

Review Interfaces
Other SRP sections interface with this section as follows:
1.

Review of the SWMS and waste storage facilities given the use or presence of
flammable materials is performed under SRP Section 9.5.1.

2.

Review of the acceptability of the design analyses, procedures, and criteria used to
establish the ability of Seismic Category I structures housing the system and supporting
systems to withstand the effects of natural phenomena, such as the safe-shutdown
earthquake, the probable maximum flood, and tornadoes and tornado missiles, is
performed under SRP Sections 3.3.1, 3.3.2, 3.4.2, 3.5.3, 3.7.1 through 3.7.4, 3.8.4,
and 3.8.5.

3.

Review of the acceptability of the seismic and quality group classifications for structures
and system components is performed under SRP Sections 3.2.1 and 3.2.2.

4.

Review of technical specifications (TS) is performed under SRP Section 16.0.

5.

Review of quality assurance is performed under SRP Chapter 17.

6.

Review of a consequence of a liquid or wet waste tank failure with the potential of
releasing radioactive materials to outdoor areas and a potable water supply is
conducted under SRP Sections 11.2 and Branch Technical Position (BTP) 11-6.
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7.

If not included in the review of SRP Sections 11.2 and 11.3, an evaluation of the design
features of building exhaust and ventilation systems servicing areas where liquid, wet,
and solid wastes are processed and stored (e.g., use of HEPA and charcoal filters) is
conducted under SRP Section 9.4 and, for instrumentation used to monitor and control
radioactive effluent releases, under SRP Section 11.5.

8.

Review of the SWMS design provisions incorporated to control, sample, and monitor
radioactive materials in liquid, wet, and solid waste process and effluent streams is
performed under SRP Section 11.5.

9.

Review of design features of the SWMS process and post-accident sampling
subsystems is conducted under SRP Sections 9.3.2 and 11.5.

10.

Review of design features for the protection of potable and sanitary water systems is
conducted under SRP Section 9.2.4.

11.

Review of the Standard Radiological Effluent Controls (SREC) and ODCM, as they
relate to elements of the PCP, is conducted under SRP Section 11.5.

12.

If not included in the review of SRP Sections 11.2 and 11.3, an evaluation of source
terms and dose calculations is conducted to assess the performance of the SWMS
against the NRC’s requirements set forth in 10 CFR 20.1302 and 10 CFR 20.1301(e),
Table 2 of Appendix B to 10 CFR Part 20, and the dose objectives of Appendix I to 10
CFR Part 50, based on information in SRP Sections 11.1 and 11.4.

13.

Review of the “as low as reasonably achievable” (ALARA) provisions in system design
and operation to assure compliance with the occupational dose limits of 10 CFR
20.1201 and 10 CFR 20.1202 and Table 1 of Appendix B to 10 CFR Part 20 is
conducted under SRP Chapter 12.

14.

For COL reviews of operational programs, the review of the applicant’s implementation
plan is performed under SRP Section 13.4, “Operational Programs.”

The specific acceptance criteria and review procedures are contained in the referenced SRP
sections.
II.

ACCEPTANCE CRITERIA

Requirements
Acceptance criteria are based on meeting the relevant requirements of the following
Commission regulations:
1.

10 CFR 20.1302 and 10 CFR 20.1301(e), as they relate to radioactive materials
released in gaseous and liquid effluents to unrestricted areas. These criteria apply to
releases resulting from SWMS operation during normal plant operations and anticipated
operational occurrences.

2.

10 CFR 20.1406, as it relates to the design and operational procedures (for applications
other than license renewals, after August 20, 1997) for minimizing contamination,
facilitating eventual decommissioning, and minimizing the generation of radioactive
waste.
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3.

10 CFR 50.34a, as it relates to the provision of sufficient information to demonstrate that
design objectives for equipment necessary to control releases of radioactive effluents to
the unrestricted areas are kept as low as reasonably achievable.

4.

10 CFR Part 50, Appendix I, Sections II.A, II.B, II.C, and II.D, as they relate to the
numerical guides for dose design objectives and limiting conditions for operation to meet
the ALARA criterion.

5.

40 CFR Part 190 (the U.S. Environmental Protection Agency (EPA), generally applicable
environmental radiation standards, as implemented under 10 CFR 20.1301(e)), as it
relates to limits on total annual doses from all sources of radioactivity and radiation from
the site (with single or multiple units).

6.

Appendix A to 10 CFR Part 50, General Design Criterion (GDC) 60, as it relates to the
design of the SWMS to control the release of radioactive materials in liquid effluents
from the SWMS and to handle solid wastes produced during normal plant operation,
including anticipated operational occurrences.

7.

GDC 61, as it relates to the ability of systems that may contain radioactivity to assure
adequate safety under normal and postulated accident conditions.

8.

GDC 63, as it relates to the ability of the SWMS to detect conditions that may result in
excessive radiation levels and to initiate appropriate safety actions.

9.

10 CFR 61.55 and 10 CFR 61.56, as they relate to classifying, processing, and
disposing of dry solid and wet wastes at approved low-level radioactive waste disposal
sites.

10.

10 CFR 20.2006 and Appendix G to 10 CFR Part 20, as they relate to the requirements
for transferring and manifesting radioactive materials shipments to authorized facilities
(e.g., disposal sites, waste processors).

11.

10 CFR 20.2007, as it relates to compliance with other applicable Federal, State, and
local regulations governing any other toxic or hazardous properties of radioactive
wastes, such as mixed wastes characterized by the presence of hazardous chemicals
and radioactive materials, that may be disposed under 10 CFR Part 20.

12.

10 CFR 20.2108, as it relates to the maintenance of waste disposal records until the
NRC terminates the pertinent license requirements.

13.

10 CFR Part 71 and 49 CFR Parts 171–180, as they relate to the use of approved
containers and packaging methods for the shipment of radioactive materials.

14.

49 CFR 173.443, as it relates to methods and procedures used to monitor for the
presence of removable contamination on shipping containers, and 49 CFR 173.441, as
it relates to methods and procedures used to monitor external radiation levels for
shipping containers and vehicles.

15.

10 CFR 52.47(b)(1), which requires that a DC application contain the proposed
inspections, tests, analyses, and acceptance criteria (ITAAC) that are necessary and
sufficient to provide reasonable assurance that, if the inspections, tests, and analyses
are performed and the acceptance criteria met, a plant that incorporates the design
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certification is built and will operate in accordance with the design certification,
the provisions of the Atomic Energy Act, and the NRC's regulations;
16.

10 CFR 52.80(a), which requires that a COL application contain the proposed
inspections, tests, and analyses, including those applicable to emergency planning, that
the licensee shall perform, and the acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are
performed and the acceptance criteria met, the facility has been constructed and will
operate in conformity with the combined license, the provisions of the Atomic Energy
Act, and the NRC's regulations.

SRP Acceptance Criteria
Specific SRP acceptance criteria acceptable to meet the relevant requirements of the NRC’s
regulations identified above are as follows for the review described in this SRP section. The
SRP is not a substitute for the NRC’s regulations, and compliance with it is not required.
However, an applicant is required to identify differences between the design features, analytical
techniques, and procedural measures proposed for its facility and the SRP acceptance criteria
and evaluate how the proposed alternatives to the SRP acceptance criteria provide acceptable
methods of compliance with the NRC regulations.
1.

The SWMS design parameters are based on expected radionuclide distributions and
concentrations consistent with reactor operating experience for similar designs, as
evaluated under SRP Section 11.1.

2.

Processing equipment is sized to handle the design SWMS inputs, that is, the types of
liquid, wet, and solid wastes; radionuclide distributions and concentrations; radionuclide
removal efficiencies and decontamination factors; waste volume reduction and increase
factors; waste volumes; and waste generation rates.

3.

All liquid and wet wastes will be stabilized in accordance with a PCP before offsite
shipment, or provisions will be made to verify the absence of free liquid in each
container and procedures to reprocess containers in which free liquid is detected in
accordance with the requirements of Branch Technical Position (BTP) 11-3.

4.

Other forms of wet wastes will be stabilized or dewatered (subject to the licensed
disposal facility’s waste acceptance criteria) in accordance with a PCP, or provisions will
be made to verify the absence of free liquid in each container and procedures to
reprocess containers in which excess water is detected in accordance with the
requirements of BTP 11-3.

5.

SWMS design objectives, design criteria, treatment methods, expected effluent
releases, process and effluent radiation monitoring and control instrumentation, and
methods for establishing process and effluent instrumentation control set points, as they
relate to the PCP and ODCM under this SRP Section and SRP Section 11.5.

6.

Waste containers, shipping casks, and methods of packaging wastes meet all
applicable Federal regulations (e.g., 10 CFR Part 71, addressing the packaging and
transportation of radioactive materials; 10 CFR 20.2006 and Appendix G to
10 CFR Part 20, addressing the transfer and manifesting of radioactive waste
shipments; and 49 CFR Parts 171–180, addressing U.S. Department of Transportation
(DOT) regulations for the shipment of radioactive materials); and 10 CFR Part 61 or
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corresponding State regulations addressing applicable waste acceptance criteria of the
disposal facility or waste processors.
7.

Onsite waste storage facilities provide sufficient storage capacity to allow time for
shorter lived radionuclides to decay before shipping in accordance with the requirements
of BTP 11-3. The SAR should give the bases for determining the duration of the
storage.

8.

SWMS components and piping systems, as well as structures housing SWMS
components, are designed in accordance with the provisions of Regulatory Guide 1.143,
as it relates to the seismic design and quality group classification of components, and
BTP 11-3 for wastes produced during normal operation and anticipated operational
occurrences.

9.

The SWMS contains provisions to reduce leakage and facilitate operations and
maintenance in accordance with the provisions of Regulatory Guide 1.143 and
BTP 11-3, as they relate to wastes produced during normal operation and anticipated
operational occurrences.

10.

For long-term onsite storage (e.g., for several years, but within the operational life of the
plant), the storage facility should be designed to the guidelines of Appendix 11.4-A to
this SRP section, including updated guidance from SECY 93-323 and SECY 94-198.

11.

Liquid, wet, and dry solid wastes will be processed and disposed of in accordance with
10 CFR 61.55 and 10 CFR 61.56 requirements for waste classification and
characteristics and with the waste acceptance criteria of the chosen licensed radioactive
waste disposal site. The PCP should present the process and methods used to meet
these 10 CFR Part 61 requirements.

12.

Mixed wastes (characterized by the presence of hazardous chemicals and radioactive
materials) will be processed and disposed in accordance with 10 CFR 20.2007, as it
relates to compliance with other applicable Federal, State, and local regulations
governing any other toxic or hazardous properties of radioactive wastes.

13.

All effluent releases (gaseous and liquid) associated with the operation (normal and
anticipated operational occurrences) of the SWMS will comply with 10 CFR Part 20 and
Regulatory Guide 1.143, as they relate to the definition of the boundary of the SWMS
beginning at the interface from plant systems, including multiunit stations, to the points
of controlled liquid and gaseous effluent discharges to the environment or designated
onsite storage locations, as defined in the PCP and ODCM.

14.

Operational Programs. For COL reviews, the description of the operational program
and proposed implementation milestone for the PCP aspect of the Process and Effluent
Monitoring and Sampling Program are reviewed in accordance with 10 CFR 20.1301
and 20.13.2, 10 CFR 50.34a, 10 CFR 50.36a, and 10 CFR 50, Appendix I, section II and
IV. Its implementation is required by a license condition.

Technical Rationale
The technical rationale for application of these acceptance criteria to the areas of review
addressed by this SRP section is discussed in the following paragraphs:
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1.

10 CFR 20.1302 requires that surveys of radiation levels in unrestricted areas be
performed to demonstrate system compliance with the 10 CFR 20.1301 dose limits to
individual members of the public. 10 CFR 20.1302 identifies two approaches, either of
which can demonstrate compliance with the 10 CFR 20.1301 dose limits. One of these
approaches requires the following:
A.

Demonstrate that the annual average concentrations of radioactive material
released in gaseous and liquid effluents at the boundary of the unrestricted area
do not exceed the specified in Table 2 of Appendix B to 10 CFR Part 20; and

B.

Demonstrate that the annual and hourly doses from external sources to an
individual continuously present in an unrestricted area will not exceed
0.5 millisievert (mSv) (0.05 rem) and 0.02 mSv (0.002 rem), respectively.

Meeting the above requirements provides assurance that the 10 CFR 20.1301dose
limits to individual members of the public will not be exceeded. The review in this SRP
section will include an evaluation of whether the above-identified dose requirements
are met. Meeting the requirements on gaseous and liquid effluent concentration limits
in unrestricted areas from all plant sources of radioactivity (including that associated
with the operation of the SWMS) is identified as an acceptance criterion in SRP
Sections 11.2 and 11.3 and will be evaluated in those SRP sections as well.
2.

Meeting the requirements of 10 CFR 50.34a, as it relates to adequate design
information on the SWMS, provides a level of assurance that the SWMS will have the
necessary equipment and design features to control radioactive effluent releases to the
environment resulting from its operation, in accordance with the requirements of
10 CFR 20.1302, Appendix I to 10 CFR Part 50, and GDC 60 and 61.
The review should evaluate the types and characteristics of filtration systems,
ion-exchange resins, and adsorbent and stabilization media proposed to treat liquid and
wet wastes. This includes removal efficiencies, decontamination factors, waste volume
increase factors for stabilized wastes, and volume decrease factors for compacted
wastes, taking into account the expected physical, chemical, and radiological properties
of process waste and effluent streams. The review should determine whether
performance meets or exceeds that noted in NRC guidance, standard DCs, industry
standards, or topical reports. The NRC guidance includes NUREG-0016 or
NUREG-0017 and Regulatory Guide 1.112, as they relate to the use of acceptable
methods for calculating radionuclide concentrations in process streams and annual
effluent releases, and Regulatory Guide 1.110, as it relates to performing cost-benefit
analysis in reducing cumulative population doses by using available technology.

3.

GDC 60, requires that the nuclear power unit design include provisions to handle
radioactive wastes produced during normal reactor operation, including anticipated
operational occurrences.
GDC 60 specifies that the SWMS must provide for a holdup capacity sufficient to retain
radioactive wastes, particularly where unfavorable site environmental conditions may
impose unusual operational limitations on the release of effluents. Waste processing
holdup times and long-term storage capacity also provide decay time for shorter-lived
radionuclides before they are processed further or released to the environment. The
holdup times are used in the source term calculations, employing the methods
described in NUREG-0016 or NUREG-0017 and Regulatory Guide 1.112.
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Meeting the requirement of GDC 60 provides assurance that releases of radioactive
materials in liquid and gaseous effluents to unrestricted areas during normal plant
operation and during anticipated operational occurrences of the SWMS will not result in
offsite radiation doses exceeding the dose objectives specified in Appendix I to
10 CFR Part 50 or concentrations of radioactive materials in liquid effluents in any
unrestricted area exceeding the limits specified in Table 2, Column 2, of Appendix B to
10 CFR Part 20. Meeting the requirement of GDC 60 provides a level of assurance that
the resulting wastes produced from the SWMS will meet the requirements of
10 CFR 61.55 and 10 CFR 61.56 for waste classification and characteristics and DOT
shipping regulations under 49 CFR Parts 171–180.
4.

GDC 61 requires that systems that may contain radioactivity shall be designed to assure
adequate safety under normal and postulated accident conditions.
Compliance with GDC 61 requires that the SWMS and other systems (as permanently
installed systems or in combination with mobile systems) that may contain radioactivity
shall be designed to ensure adequate safety under normal and postulated accident
conditions. This criterion specifies that the design of such facilities’ shall enable
inspection and testing of components important to safety and with suitable shielding for
radiation protection.
SRP Section 11.4 and Regulatory Guide 1.143 describe staff positions related to the
design of the SWMS, including provisions for equipment to be used to prevent and
contain spillage while pumping, filling, pouring, and overfilling waste containers or
system tanks and features to contain the contents of resin storage tanks in the event of
subsystem failures. Regulatory Guide 1.143 furnishes design guidance acceptable to
the NRC’s staff on seismic and quality group classification and quality assurance
provisions for the SWMS subsystems, structures, and components, as they relate to
wastes produced during normal operation and anticipated operational occurrences.
Meeting the requirement of GDC 61 provides assurance that releases of radioactive
materials during normal operation and anticipated operational occurrences, including
adverse conditions on system components, will not result in radiation doses that exceed
the 10 CFR Part 20 limits. In addition, meeting this requirement will help ensure that the
SWMS will continue to perform its safety function(s) under postulated accident
conditions.

5.

GDC 63 requires that radioactive waste systems be able to detect conditions that may
result in excessive radiation levels in waste storage locations and to initiate appropriate
safety actions.
Meeting the requirements of GDC 63 will provide a level of assurance that the SWMS
will be equipped with monitoring and detection capabilities to facilitate the initiation of
timely corrective actions. It will also ensure that effluent concentrations in unrestricted
areas arising from SWMS operation do not exceed the limits for effluents specified in
Table 2 of Appendix B to 10 CFR Part 20 and that radiation exposures to occupational
workers do not exceed the occupational dose limits of 10 CFR 20.1201 and
10 CFR 20.1202 and Table 1 of Appendix B to 10 CFR Part 20. The review on
occupational exposures is conducted under SRP Section 12.0.
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6.

10 CFR Part 61 establishes, for land disposal of radioactive waste, the procedures,
criteria, and terms and conditions for the disposal of radioactive wastes containing
byproduct, source, and other special nuclear material. State and local regulations also
apply to the licensing of land disposal facilities.
The SWMS processes liquid, wet, and dry solid wastes for shipment to a licensed
disposal facility. For the SWMS, 10 CFR 61.55 and 10 CFR 61.56 require the inclusion
of provisions in the system design and PCP that describe the dewatering and
stabilization processes and the classification, processing, and disposition of solid
wastes. The SWMS and PCP should also address the criteria that the different waste
classes should satisfy and the various characteristics that the processed liquid wet
wastes should satisfy. Item 7 of this SRP subsection outlines the technical and
procedural elements that the PCP should address and identifies related NRC guidance.
Meeting the requirements of 10 CFR 61.55 and 10 CFR 61.56 provides a level of
assurance that radioactive wastes processed by the SWMS have been properly
classified such that controls and resulting waste forms are effective and that the
processed waste, when stabilized as required, will not structurally degrade and will be
compatible with the disposal site’s waste acceptance criteria and the 10 CFR Part 61
requirements. The maximum radionuclide concentrations allowable for land disposal
are defined by 10 CFR 61.55 for Class A, B, and C wastes.

7.

In the context of 10 CFR Part 61, radioactive wastes shipped to disposal facilities must
comply with the requirements addressing waste classifications and characteristics and
the shipping regulations under 10 CFR Part 71 and 49 CFR Parts 171–180.
Plant TS require that a PCP be established to provide reasonable assurance of the
complete stabilization of process wastes and the absence of free water in process
wastes. The PCP and operational procedures should describe, given specific
waste-processing technologies and methods, a set of process parameters that are used
to process wastes. Among others, the parameters include pH, water content, oil
content, presence of hazardous materials, content of chelating agents, and ratio of
stabilization agent to chemical additives by types of wastes. The types of wastes may
include filter sludge, spent resins, boric acid solutions, process concentrates, and filter
media. The PCP should describe the bases in developing waste mixture formulas,
sampling, analysis, tests, radionuclide scaling factors, encapsulation and concentration
averaging, controls on radiolytic hydrogen gas generation, and methods to demonstrate
that the processing of actual or simulated waste samples can be successfully
accomplished and ensure compliance with the requirements of 10 CFR 61.55 and
10 CFR 61.56 for waste classification and characteristics; characterizations of waste
in shipping manifests in accordance with 10 CFR 20.2006; compliance with
10 CFR 20.2007, as it relates to other applicable Federal, State, and local regulations
governing the presence of any other toxic or hazardous materials in waste; conformance
with NRC and DOT shipping regulations under 10 CFR Part 71 and 49 CFR
Parts 171–180; and compliance with waste acceptance criteria of authorized disposal
facilities or waste processors.
The PCP should identify surveillance requirements consistent with the plant’s TS,
administrative procedures, operational procedures, operation of the process and effluent
radiation monitoring and control instrumentation and procedures for setting
instrumentation alarm set points, quality assurance and quality control, radiological
controls and monitoring, information to be contained in annual radiological effluent
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release reports, reporting requirements to the NRC, instructions on the use of the NRC’s
uniform radioactive shipping waste manifest, and the process for initiating and
documenting changes to the PCP and its supporting procedures.
Related guidance may be found in NUREG-1301 for pressurized-water reactors
(PWRs) or NUREG-1302 for boiling-water reactors (BWRs), NUREG-0133, and
NUREG/BR-0204. Specific guidance on waste form, characterization, and classification
is listed in Inspection Procedure 84850; “Issuance Final Branch Technical Position on
Concentration Averaging and Encapsulation,” dated January 17, 1995; “Final Waste
Classification and Waste Form Technical Position Papers,” dated May 11, 1983;
“Revised Staff Technical Position on Waste Form (SP-91-13),” dated January 30, 1991;
and IE Information Notice No. 86-20, dated March 28, 1986, on methodologies used to
develop waste-scaling factors. IE Bulletin No. 79-19 and IE Information Notice Nos.
84-72, 85-92, 87-07, and 90-31 present illustrative examples of issues associated with
some operational aspects of the PCP.
8.

10 CFR Part 71 establishes requirements for packaging, preparation for shipment, and
transportation of licensed material and procedures and standards for packaging and
shipping of fissile material or quantities of other licensed materials in excess of Type A
quantities, and it defines the applicability of 10 CFR Part 71 to waste generators and
common carriers. Regarding allowable external radiation levels and residual surface
contamination on external surfaces of shipping containers and packages,
10 CFR Part 71 presents criteria and also refers to DOT shipping regulations under
Subpart I (Class 7) of 49 CFR Part 173.
Meeting the requirements of 10 CFR Part 71 provides a level of assurance that the
operation of the SWMS and development of the PCP with regard to packaging,
preparation for shipment, qualification of the packaging material, testing of the package,
exemptions, quality control and procedures, and transportation of licensed radioactive
materials will not result in an undue risk to the public.

9.

BTP 11-3 presents guidance on SWMS design guidelines and operation, addressing
process parameters, waste stabilization or dewatering, waste form properties, free liquid
detection, quality assurance, waste storage, and portable solid waste systems.
The BTP focuses primarily on wet and liquid wastes for the purpose of ensuring
complete stabilization and dewatering. For dry wastes, it emphasizes the use of waste
volume reduction technologies for minimizing the amounts of wastes shipped to land
disposal facilities. Generic Letter Nos. 80-009, 81-038, and 81-039 provide further
guidance.
Meeting the guidelines of BTP 11-3 provides a level of assurance that the SWMS, as
implemented under the PCP, includes the necessary equipment, processes, and
procedures to satisfactorily process, monitor, store for decay, and provide storage
facilities for radioactive wastes before shipment for offsite disposal or further processing
by waste processors.

10.

Appendix 11.4-A addresses the long-term storage of wet, stabilized, and dry solid
wastes.
Appendix 11.4-A provides guidance for applicants when considering onsite low-level
radioactive waste storage capabilities for periods that may last several years but are
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significantly less than the life of the plant. The guidance emphasizes safety
considerations in the storing, handling, and eventual disposition of radioactive wastes
under 10 CFR Part 61 or equivalent State regulations. Generic Letter Nos. 80-009,
81-038, and 81-039, and SECY 94-198 and SECY 93-323 contain further guidance.
Meeting the guidelines of Appendix 11.4-A provides a level of assurance that the
SWMS, as implemented under the PCP, will meet the associated requirements of the
NRC’s regulations (10 CFR Part 20 and 10 CFR Part 71) and DOT shipping regulations
(49 CFR Parts 171–180) to ensure that container breaches will not occur during interim
storage periods, or minimize the chance of such occurrences, and to preclude or reduce
the likelihood of uncontrolled and unmonitored releases of radioactive wastes and
materials from processing, handling, transportation, and storage accidents.
11.

10 CFR 20.1406 requires that applicants describe how facility design and procedures for
operation will minimize, to the extent practicable, contamination of the facility and the
environment; facilitate eventual decommissioning; and minimize, to the extent
practicable, the generation of radioactive waste. Regulatory Guide 1.143 presents
criteria for SSCs outside containment that contain radioactive wastes produced during
normal operation and anticipated operational occurrences..
Specific guidance to meet the 10 CFR 20.1406 requirements is listed below:
A.

SWMS processing systems (either as permanently installed systems or in
combination with mobile equipment) with a potential for leakage shall provide
means to control and contain this leakage to prevent contamination of building
floors and interconnected systems (e.g., curbing, floor sloping to local drains,
floor-to-floor seals over floor expansion joints, wall-to-floor joint seals, sheathed
hoses, drip pans or containment boxes, backflow preventers, siphon breakers,
self-sealing quick-disconnects, and operational interlocks). See guidance given
in relevant NRC bulletins and circulars (e.g., IE Bulletin Nos. 79-19 and 80-10; IE
Circular Nos. 77-10, 77-14, 79-07, 79-09, 79-21, and 81-09; and IE Information
Notice Nos. 84-72, 85-92, 87-07, and 90-31).

B.

In facilitating decommissioning, designs should minimize, to the extent
practicable, embedding contaminated piping in concrete, consistent with
maintaining radiation doses ALARA during operations and decommissioning.

C.

To minimize waste generation, provisions should be in place to clean
contaminated materials (e.g., system components and equipment) and
regenerate or reuse resin beds as applicable (e.g., demineralizer resin beds with
some remaining ion-exchange capacity when feasible), as opposed to premature
disposal.

D.

Mobile liquid waste processing systems with interconnections to permanently
installed plant SWMS subsystems should include provisions that avoid the
contamination of nonradioactive systems, prevent uncontrolled and unmonitored
releases of radioactive materials in the environment, and avoid interconnections
with potable and sanitary water systems.

E.

All temporary and flexible lines (as hoses and connections), system piping
embedded in concrete, and effluent discharge lines or piping buried in soils
should undergo pressure testing. All system piping and valves associated with
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transfer lines to storage tanks and discharge piping buried in soils and concrete,
including features designed for the early detection of leaks and spills (e.g., leak
detection sumps and wells), should have corrosion-resistant properties. See
Regulatory Guide 1.143 for wastes produced during normal operation and
anticipated operational occurrences.
F.

12.

Further guidance is found in Memorandum from Larry W. Camper to
David B. Matthews and Elmo E. Collins, dated October 10, 2006, “List of
Decommissioning Lessons Learned in Support of the Development of a
Standard Review Plan for New Reactor Licensing” (ADAMS Accession No.
ML0619201830); and NUREG/CR-3587, “Identification and Evaluation of Facility
Techniques for Decommissioning of Light Water Reactors,” and “Liquid
Radioactive Release Lessons Learned Task Force, Final Report,” Sections 2.0
and 3.2.2, dated September 1, 2006 (ADAMS Accession No. ML062650312).

10 CFR 20.1301(e) requires that NRC-licensed facilities comply with the EPA generally
applicable environmental radiation standards of 40 CFR Part 190 for facilities that are
part of the fuel cycle. The EPA annual dose limits are 0.25 mSv (25 millirem (mrem)) to
the whole body, 0.75 mSv (75 mrem) to the thyroid, and 0.25 mSv (25 mrem) to any
other organ.
Meeting the requirements of 10 CFR 20.1301(e) necessitates the consideration of all
potential sources of external radiation and radioactivity, including liquid and gaseous
effluents and external radiation exposures from buildings, storage tanks, radioactive
waste, storage areas, and N-16 skyshine from BWR turbine buildings. The EPA
standards apply to the entire site or facility, which may have either single or multiple
units. SRP Sections 11.2 and 11.3 address sources of radioactivity and doses
associated with liquid and gaseous effluents, respectively. In turn, SRP Section 11.5
addresses compliance with all sources of effluents. SRP Section 12.3-12.4 addresses
sources of radiation and external radiation exposures from buildings housing the
SWMS, radioactive waste storage areas, storage tanks, and other site buildings.

III.

REVIEW PROCEDURES

The reviewer will select material from the procedures described below, as may be appropriate
for a particular case.
These review procedures are based on the identified SRP acceptance criteria. For deviations
from these acceptance criteria, the staff should review the applicant’s evaluation of how the
proposed alternatives provide an acceptable method of complying with the relevant NRC
requirements identified in Subsection II.
In accordance with Regulatory Guide 1.70 or 1.206, the NRC staff will review for completeness
the information describing the design features of the SWMS provided in the SAR, the DC
application, update of the final SAR, or the COL application, to the extent not addressed in a
referenced certified design, including referenced subsections of SRP Sections 11.1, 11.2, 11.3,
11.5, and 12.3-12.4.
1.

The P&IDs and the process flow diagrams are reviewed to determine system design,
methods of operation, and parameters used in the design (i.e., expected and design
flow rates, concentrations of radioactive material, radionuclide distributions, and waste
categories). The system design and design criteria, including mobile waste processing
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systems, are compared with Regulatory Guide 1.143, BTP 11-3, and available data from
operating plants of similar design, as they relate to wastes produced during normal
operation and anticipated operational occurrences.
2.

The methods to be used for stabilization and/or dewatering are compared with
experience gained from previous licensing reviews and with available data from
operating plants employing similar methods. The elements of the PCP are reviewed to
assure that the proposed stabilization and/or dewatering method is capable of solidifying
and/or dewatering the range of constituents expected to be present in wastes. The
methods proposed to verify that all wet wastes can be adequately stabilized or
dewatered are reviewed, and a determination is made as to their acceptability
considering (a) the ability of the technique to detect free, mobile, or uncombined liquids
(in the case of encapsulation or solidification) or excess free water (such as in the case
of dewatering), (b) the procedures to be employed to solidify or dewater free liquids if
detected, (c) the expected final waste form characteristics, and (d) the extent of reliance
on mobile processing systems and waste processors. The PCP, including dewatering
or stabilization (if performed), is reviewed on a plant-specific basis against the
10 CFR Part 61 requirements and guidance given in BTP 11-3 and Generic Letter
Nos. 80-009, 81-038, and 81-039.

3.

The description of procedures for the packaging and shipment of solid wastes to an
approved offsite disposal facility or waste processor is reviewed, and the reviewer
verifies that the applicant makes definite commitments to follow appropriate NRC and
DOT regulations, as well as EPA and State regulations addressing the presence of
other toxic and hazardous materials. The values given in the SAR for the volumes,
radionuclide distributions and concentrations, and radioactive inventories of wastes to
be shipped off site are compared with data from operating plants of similar design and
information from previous license applications.

4.

The solid waste system design capacity is compared with the design basis of expected
waste volumes to determine whether the applicant has provided sufficient reserve
capacity for greater-than-expected waste volumes, which may occur as a result of
anticipated operational occurrences. The inplant storage capacity, for areas designed to
accommodate approximately 6 months of waste generation, is compared to the
guidelines of BTP 11-3. The comparison will be based on the design criteria as stated
in the SAR, the availability of system components to handle surge flows, reliance on
mobile processing systems, and whether the storage facilities will provide onsite storage
duration periods sufficient to permit the decay of shorter lived radionuclides. For longer
term onsite storage (e.g., several years, but within the operational life of the plant), the
storage facility is compared to the guidelines of Appendix 11.4-A to this SRP section.

5.

The equipment layout, design features, and mode of operation of the solid waste
system, as permanently installed systems or in combination with mobile processing
equipment, are compared to the guidelines of Regulatory Guide 1.143 and BTP 11-3, as
they relate to wastes produced during normal operation and anticipated operational
occurrences.

6.

Review of the PCP and TS (i.e., administrative controls section proposed by the
applicant for process and effluent control) is performed for input to the review of
SRP Section 16.0 and this SRP section. The reviewer will determine that the content
and scope of the programs identified in the administrative controls section of the TS
prepared by the applicant are in agreement with requirements identified as a result of
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the NRC staff’s review. The review will include the evaluation or development of
appropriate limiting conditions for operation or controls and their bases, consistent with
the plant design. The programs identified in the administrative controls section of the
TS are reviewed according to the requirements of 10 CFR 50.36a.
7.

The classification and characterization of wastes are compared to the requirements of
10 CFR 61.55 and 10 CFR 61.56. The requirements address the classification and
characteristics of wastes, and they define maximum radionuclide concentrations
allowable for land disposal as Class A, B, and C wastes.

8.

Meeting the requirements of 10 CFR 50.34a, as it relates to the SWMS, provides
assurance that each nuclear power reactor will have necessary design features and
equipment to control releases of radioactive liquid and gaseous effluents to the
environment in accordance with the requirements of 10 CFR 20.1302 and 20.1301(e);
Appendix I to 10 CFR Part 50; and Appendix A to 10 CFR Part 50, GDC 60 and GDC 61.
These requirements may be evaluated using the following two approaches:

9.

A.

As part of the review of this SRP section, including a verification of compliance
with offsite dose requirements and liquid and gaseous effluent limits associated
with the operation of the SWMS; or

B.

With the results of the review incorporated in the evaluation of SRP Sections
11.2 and 11.3, addressing compliance with offsite dose requirements, effluent
concentrations limits, and all liquid and gaseous effluents from all sources,
including those generated by the operation of the SWMS

The SWMS is reviewed to ensure that the design includes provisions to prevent and
collect leakage resulting from overflows, leaks, and spillage associated with waste
processing, storage, and movement of waste containers; operation of mobile processing
equipment; and use of indoor or outdoor storage tanks (including temporary tanks) and
is in conformance with 10 CFR 20.1406 requirements and guidelines of Regulatory
Guide 1.143 for wastes produced during normal operation and anticipated operational
occurrences.
The review considers information describing design features that will minimize, to the
extent practicable, contamination of the facility and environment; facilitate eventual
decommissioning; and minimize, to the extent practicable, the generation of extraneous
radioactive wastes associated with the operation of the SWMS as a result of operator
error and processing equipment failures or malfunctions. In addition, the review may
also consider the information contained in the DC application and updates in the SAR or
the COL application to the extent not addressed in a referenced certified design. The
NRC guidance includes the following:
A.

Memorandum from Larry W. Camper to David B. Matthews and
Elmo E. Collins, dated October 10, 2006 (ADAMS Accession No.
ML0619201830); and NUREG/CR-3587, as they relate to the
design issues that need to be addressed to meet the
requirements of 10 CFR 20.1406

B.

“Liquid Radioactive Release Lessons Learned Task Force, Final Report,”
Sections 2.0 and 3.2.2, September 1, 2006 (ADAMS Accession No.
ML062650312)
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10.

C.

Regulatory Guides 1.11 and 1.143 for wastes produced during normal operation
and anticipated operational occurrences

D.

SRP Section 9.2.4

E.

Relevant NRC bulletins and circulars—for example, IE Bulletin Nos. 79-19 and
80-10; IE Circular Nos. 77-10, 77-14, 79-07, 79-09, 79-21, and 81-09; and IE
Information Notice Nos. 84-72, 85-92, 87-07, and 90-31

F.

Industry standards, e.g., ANSI/ANS-55.6-1993 (1999), and
ANSI/ANS-40.37-1993 (200x updated draft)

The PCP and associated plant TS are reviewed to determine whether they identify all
regulatory requirements, follow the NRC’s guidance, and contain all appropriate
operational elements. The regulatory requirements are associated with 10 CFR 61.55
and 10 CFR 61.56 for waste classification and characteristics; 10 CFR 20.2006 for the
characterizations of waste in shipping manifests; 10 CFR 20.2007, as it relates to other
applicable Federal, State, and local regulations governing the presence of any other
toxic or hazardous materials; the NRC and DOT shipping regulations under
10 CFR Part 71 and 49 CFR Parts 171–180; and waste acceptance criteria of
authorized disposal facilities or waste processors. The PCP should describe, given
specific waste processing technologies and methods, a set of parameters used to
process wastes. The PCP should identify surveillance requirements consistent with the
plant’s TS, administrative procedures, operational procedures, quality assurance and
quality control program, radiological controls and monitoring, information to be contained
in annual radiological effluent release reports, reporting requirements to the NRC,
instructions on the use of the NRC’s uniform radioactive shipping waste manifest, and
the process for initiating and documenting changes to the PCP and its supporting
procedures.
Related guidance may be found in NUREG-1301 (PWRs) or NUREG-1302 (BWRs),
NUREG-0133, NUREG/BR-0204, and Regulatory Guide 1.21. Specific guidance on
waste form, characterization, and classification is listed in Inspection Procedure 84850;
“Issuance of Final Branch Technical Position on Concentration Averaging and
Encapsulation,” dated January 17, 1995; “Final Waste Classification and Waste Form
Technical Position Papers,” dated May 11, 1983; “Revised Staff Technical Position on
Waste Form (SP-91-13),” dated January 30, 1991; and IE Information Notice No. 86-20,
dated March 28, 1986, on methodologies used to develop waste scaling factors. IE
Bulletin No. 79-19 and IE Information Notice Nos. 84-72, 85-92, 87-07, and 90-31
present illustrative examples of issues associated with some operational aspects of the
PCP.

11.

In determining compliance with the EPA generally applicable environmental radiation
standards of 40 CFR Part 190, as implemented under 10 CFR 20.1301(e), the review
considers all sources of radiation and radioactivity as potential contributors to total
doses to members of the public from the site, whether from single or multiple units. The
review focuses on sources of radioactivity and external radiation exposures from waste
processing buildings, waste storage buildings, waste storage tanks, and temporary
waste storage or staging areas. The source terms and associated doses from liquid
and gaseous effluents associated with the operation of the SWMS may be evaluated in
this section of the SRP or integrated with the evaluation of SRP Sections 11.2 and 11.3.
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In turn, SRP Section 11.5 addresses compliance with all sources of effluents. SRP
Section 12.3-12.4 evaluates the doses associated with external radiation from buildings
and contained sources of radioactivity.
12.

Operational Programs. The reviewer verifies that the PCP aspect of the Process and
Effluent Monitoring and Sampling Program is fully described and that implementation
milestones have been identified. The reviewer verifies that the program and
implementation milestones are included in FSAR Table 13.x.
Implementation of this program will be inspected in accordance with NRC Inspection
Manual Chapter IMC-2504, “Construction Inspection Program - Non-ITAAC
Inspections.”
The applicant described the PCP aspect of the Process and Effluent Monitoring and
Sampling Program and its implementation which is included in the license condition on
operational programs and implementation.

13.

For review of a DC application, the reviewer should follow the above procedures to verify
that the design, including requirements and restrictions (e.g., interface requirements and
site parameters), set forth in the final safety analysis report (FSAR) meets the
acceptance criteria. DCs have referred to the FSAR as the design control document
(DCD). The reviewer should also consider the appropriateness of identified COL action
items. The reviewer may identify additional COL action items; however, to ensure these
COL action items are addressed during a COL application, they should be added to the
DC FSAR.
For review of a COL application, the scope of the review is dependent on whether the
COL applicant references a DC, an early site permit (ESP) or other NRC approvals
(e.g., manufacturing license, site suitability report or topical report).
For review of both DC and COL applications, SRP Section 14.3 should be followed for
the review of ITAAC. The review of ITAAC cannot be completed until after the
completion of this section.

IV.

EVALUATION FINDINGS

The reviewer verifies that the applicant has provided sufficient information and that the review
and calculations (if applicable) support conclusions of the following type to be included in the
staff's safety evaluation report. The reviewer also states the bases for those conclusions.
The staff concludes that the design of the SWMS (either as a permanently installed system or
in combination with mobile systems), which includes the equipment necessary to process liquid,
wet, and dry solid wastes and to control releases of radioactive materials associated with the
operation of the SWMS, is acceptable and meets the requirements of 10 CFR 20.1301 and
20.1302, 10 CFR 20.1301(e), 10 CFR 20.1406, 10 CFR 20.2006, 10 CFR 20.2007, and
10 CFR 20.2108; 10 CFR (50.34a) and Appendix I dose objectives; GDC 60, 61, and 63;
10 CFR Part 61, 10 CFR Part 71, and 49 CFR Parts 171–180 for the proper classification,
characterization, packaging, shipment, and disposal of radioactive wastes; and applicable NRC
BTPs and regulatory guides.

11.4-18

Revision 3 - March 2007

This conclusion is based on the following:
1.

The applicant has demonstrated that the SWMS, either as a permanently installed
system or in combination with mobile systems, includes the equipment and
instrumentation used for the processing, packaging, and storage of radioactive wastes
before shipment to an offsite licensed land disposal facility or waste processors. The
scope of the review of the SWMS includes line or flow diagrams of the system, P&IDs,
process and effluent radiation monitoring and control instrumentation, and descriptive
information for the SWMS and for those auxiliary supporting systems that are essential
to the operation of the SWMS. The staff has reviewed the applicant’s proposed design
criteria and design bases for the SWMS, as well as the applicant’s analysis of those
criteria and bases. The ability of the proposed system to process the types and
volumes of wastes, including radionuclides and radioactivity levels, expected during
normal operation and anticipated operational occurrences, are in accordance with
GDC 60, 61, and 63; provisions for the handling of wastes under the requirements of
10 CFR Part 61 and 10 CFR 71; and applicable DOT regulations under 49 CFR
Parts 171–180. The staff found the design features built into the SWMS to control
effluent releases to unrestricted areas within the limits of 10 CFR Part 20, arising from
system operations, to be acceptable.
Based on the staff’s review, the applicant’s proposed PCP, operating procedures, and
TS, as they relate to classifying, processing, and disposing of wastes, meet the
requirements of 10 CFR Part 61 and 10 CFR 20.2006, 10 CFR 20.2007, and
10 CFR 20.2108. The applicant’s proposed methods of assuring complete stabilization,
encapsulation, and/or dewatering are acceptable, and the processing, design features,
and waste storage also meet the requirements of BTP 11-3 and Appendix 11.4-A to this
SRP section (as it relates to plants with temporary onsite storage facilities for low-level
radioactive waste). The PCP describes, given the proposed waste processing
technologies and methods, a set of parameters that are used to process wastes. The
PCP identifies surveillance requirements consistent with the plant’s TS, administrative
procedures, operational procedures, quality assurance and quality control program,
radiological controls and monitoring program, information to be contained in annual
radiological effluent release reports, reporting requirements to the NRC, instructions on
using the NRC’s uniform radioactive shipping waste manifest, and the process for
initiating and documenting changes to the PCP and its supporting procedures.
The basis for acceptance in the staff’s review is conformance of the applicant’s design,
design criteria, design bases, and proposed PCP and TS for the SWMS, including the
associated use of mobile processing equipment, to the regulations and regulatory
guidance, as referenced above, as well as to branch technical positions and industry
standards.

2.

The applicant has met the requirements of 10 CFR 20.1406 with respect to
providing a description of how facility design and procedures for operation will
minimize, to the extent practicable, contamination of the facility and the
environment; facilitate eventual decommissioning; and minimize, to the extent
practicable, the generation of radioactive waste.

3.

The applicant has met the requirements of Appendix A to 10 CFR Part 50,
GDC 60, 61, and 63, with respect to controlling releases of radioactive materials
to the environment using available technology. The staff has considered the
ability of the proposed SWMS and mobile processing equipment to meet the
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demands of the plant resulting from anticipated operational occurrences and has
concluded that the system capacity and design flexibility are adequate to meet
the plant’s anticipated needs.
The applicant has fulfilled the requirements of Section II.D of Appendix I to
10 CFR Part 50 with respect to meeting the ALARA criterion. The staff has considered
the potential effectiveness of augmenting the proposed SWMS using items of
reasonably demonstrated technology and has determined that further waste treatment
will not effect reductions in cumulative population doses reasonably expected within an
80-kilometer (50-mile) radius of the reactor at a cost of less than $1000 per man-rem or
man-thyroid-rem.
4.

The staff has reviewed the applicant’s quality assurance provisions for the
SWMS, the quality group classifications used for system components, and the
seismic design applied to structures housing these systems. The design of the
systems and structures housing these systems meet the guidance of Regulatory
Guide 1.143 for wastes produced during normal operation and anticipated
operational occurrences.

5.

The staff has reviewed the provisions incorporated in the applicant’s design to
control the release of radioactive materials in wastes resulting from spills, leaks,
and inadvertent tank overflows; avoid the contamination of nonradioactive
systems; prevent uncontrolled and unmonitored releases of radioactive materials
to the environment; and avoid interconnections with potable and sanitary water
systems. The staff concludes that the measures proposed by the applicant are
consistent with the requirements of GDC 60 and 61 to 10 CFR Part 50, Appendix
A, and 10 CFR 20.1406, and the guidance of Regulatory Guide 1.143 for wastes
produced during normal operation and anticipated operational occurrences.

6.

The applicant described the PCP aspect of the Process and Effluent Monitoring and
Sampling Program and its implementation which is included in the license condition on
operational programs and implementation.

7.

For DC and COL reviews, the findings will also summarize the staff’s evaluation of
requirements and restrictions (e.g., interface requirements and site parameters) and
COL action items relevant to this SRP section.
In addition, to the extent that the review is not discussed in other SER sections, the
findings will summarize the staff's evaluation of the ITAAC, including design acceptance
criteria, as applicable.

V.

IMPLEMENTATION

The staff will use this SRP section in performing safety evaluations of DC applications and
license applications submitted by applicants pursuant to 10 CFR Part 50 or 10 CFR Part 52.
Except when the applicant proposes an acceptable alternative method for complying with
specified portions of the Commission’s regulations, the staff will use the method described
herein to evaluate conformance with Commission regulations.
The provisions of this SRP section apply to reviews of applications submitted six months or
more after the date of issuance of this SRP section, unless superseded by a later revision.
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APPENDIX 11.4-A
DESIGN GUIDANCE FOR TEMPORARY STORAGE
OF LOW-LEVEL RADIOACTIVE WASTE
I.

INTRODUCTION

The objective of this technical position is to provide guidance to licensees considering additional
onsite low-level radioactive waste storage capabilities. While it may be prudent and/or
necessary to establish additional onsite storage capability, waste should not be placed in
contingency storage if it can be disposed at a licensed disposal site. Shipping waste at the
earliest practicable time minimizes the need for eventual waste reprocessing caused by
potential changes in a disposal facility’s requirements, reduces occupational and
nonoccupational exposures and potential accident consequences, and, in the event of burial
ground closure, maximizes the amount of storage space available for use.
The duration of the intended storage, the type and form of waste, and the amount of radioactive
material present will dictate the safeguards and the level of complexity required to assure public
health and safety and minimal risk to operating personnel. The longer the intended storage
period, the greater the degree of controls that will be required for radiation protection and
accident prevention. The duration of the onsite storage safety hazard is predicated on the type
of waste being stored, the amount of radionuclides present, and how readily the radionuclides
might be transported into the environment. In general, it is preferable to store radioactive
material in solid form. Under some circumstances, however, temporary storage in a liquid form
may be desirable or required. The specific design and operation of any storage facility will be
significantly influenced by the various waste forms; consequently, this document addresses wet
waste, stabilized wet waste, and dry low-level radioactive waste.
II.

GENERAL INFORMATION

Before implementing any additional onsite storage capacity, licensees should conduct
substantial safety review and environmental assessments to assure adequate public health and
safety protections and minimal environmental impact. The acceptance criteria and performance
objectives of any proposed storage facility or area will need to meet minimal requirements in
design, operations, safety considerations, policy considerations, and compliance with other
applicable Federal, State, and local regulations governing any other toxic or hazardous
properties of radioactive wastes (such as mixed wastes characterized by the presence of
hazardous chemicals and radioactive materials). For purposes of this technical position, the
major emphasis will be on safety considerations in the storing, handling, and eventual
disposition of the radioactive waste. Design and operational acceptability will be based on
minimal requirements, which are defined in existing SRPs, regulatory guides, and industry
standards for proper management of radioactive waste. Considerations for waste minimization
and volume reduction will also need to be part of an overall site waste management plan and
the chosen onsite storage alternative. Licensees and applicants should implement additional
waste management considerations for ALARA, decontamination, and decommissioning of the
temporary storage facility, including disposal, as early as possible, because future requirements
for waste forms may make stored wastes unacceptable for final disposition.
Facility design and operation should assure that radiological consequences of design basis
events (e.g., fire, tornado, seismic occurrence, and flood) do not exceed a small fraction
(10 percent) of 10 CFR Part 100 dose limits (i.e., no more than a few sieverts whole body
dose). The added storage capacity should typically consider the anticipated low-level waste
volumes generated over the operational life of the plant. Licensees should determine the
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design storage capacity (volume and radioactive material inventories) from historical and
projected waste generation rates for all units, considering both volume minimization/reduction
programs and the need for surge capacity due to operations which may generate unusually
large amounts of waste. Further guidance is provided in Generic Letter No. 80-09, 81-38, and
81-39, and in SECY 94-198 and SECY 93-323. It should be noted that under SECY 94-198
and SECY 93-323, the provision requiring a Part 30 license for the storage of waste beyond
5 years has been eliminated. However, the balance of the technical information presented in
Generic Letter No. 81-38 on the storage of low-level waste remains applicable for the purpose
of this guidance.
In considering expanded storage capacity, licensees should consider the design and
construction of additional volume reduction facilities (e.g., trash compactors, shredders,
incinerators, etc.), as necessary, and then process wastes that may have been stored during
their construction. Regional State low-level waste compacts and unaffiliated States may
establish new or additional low-level waste disposal sites in the future under 10 CFR Part 61 or
equivalent State regulations.
III.

GENERALLY APPLICABLE GUIDANCE

1.

The quantity of radioactive material allowed and the shielding configurations will be
dictated by the dose rate criteria for both the site boundary and unrestricted areas or
site. The 40 CFR Part 190 limits will restrict the annual dose from direct radiation and
effluent releases from all sources of uranium fuel cycle, and 10 CFR 20.1302 limits the
exposure rates in unrestricted areas. Offsite doses from onsite storage must be
sufficiently low to account for other uranium fuel cycle sources (e.g., an additional dose
of less than or equal to 0.01 mSv (1 mrem) per year is not likely to cause the
40 CFR Part 190 limits, as implemented under 10 CFR 20.1301(e) to be exceeded.
Onsite dose limits associated with temporary storage will be controlled per
10 CFR Part 20, including the ALARA principle of 10 CFR 20.1101.

2.

Compatibility of the container materials with the waste forms and with environmental
conditions external to the containers is necessary to prevent significant container
corrosion. Container selection should be based on data that demonstrate minimal
corrosion from the anticipated internal and external environment for a period well in
excess of the planned storage duration. Container integrity after the period of storage
should be sufficient to allow handling during transportation and disposal without
container breach.
Gas generation from organic materials in waste containers can also lead to container
breach and potentially flammable/explosive conditions. To minimize the number of
potential problems, licensees should evaluate the waste form gas generation rates from
radiolysis, biodegradation, or chemical reaction with respect to container breach and the
creation of flammable or explosive conditions. Unless storage containers are equipped
with special vent designs that allow depressurization and do not permit the migration of
radioactive materials, resins highly loaded with radioactive material, such as BWR
reactor water cleanup system resins, should not be stored for longer than approximately
1 year.
Licensees should implement a program providing for at least periodic (quarterly) visual
inspections of container integrity (e.g., swelling, corrosion products, leaks, or breach).
Inspections can be accomplished by the use of television monitors; by walkthroughs if
storage facility layout, shielding, and container storage array permit; or by selecting
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waste containers that are representative of the types of waste and containers stored in
the facility and placing them in a location specifically designed for inspection purposes.
All inspection procedures developed should minimize occupational exposure. The use
of high-integrity containers (300-year lifetime design) would permit an inspection
program of reduced scope.
3.

If possible, the preferred location of the additional storage facility is inside the plant’s
protected area. If adequate space in the protected area is not available, the licensee
should place the storage facility on the plant site and establish both a physical security
program (fence, locked and alarmed gates and doors, and periodic patrols) and a
restricted area for radiation protection purposes. The facility should not be in a location
that requires transportation of the waste over public roads unless no other feasible
alternatives exist. Licensees must conduct any transportation over public roads in
accordance with the NRC and DOT regulations (10 CFR Part 71 and 49 CFR
Parts 171–180).

4.

Licensees should implement operational safety features to prevent the accidental
dropping of containers from cranes and forklifts or the puncturing of containers from
forklifts during the movement and transportation of radioactive waste containers.
Personnel should receive training in the proper operation of such equipment and
instruction on the use of methods to securely hold containers on such equipment (e.g.,
tie-downs, gates, cages).

5.

The facility should include design features, in accordance with 10 CFR 20.1406, that
would minimize, to the extent practicable, contamination of the waste facility and
environment; facilitate eventual decommissioning; and minimize, to the extent
practicable, the generation of extraneous radioactive waste. This requirement applies to
storage facilities used to process and store liquid, wet, dry solid, and stabilized wastes.

6.

For low-level dry waste and stabilized waste storage, the following criteria apply:
A.

Licensees shall monitor potential release pathways of all radionuclides present in
the stabilized waste form as described in Appendix A to 10 CFR Part 50.
Surveillance programs shall incorporate adequate methods for detecting failure
of container integrity and measuring releases to the environment. For outside
storage, licensees shall conduct periodic direct radiation and surface
contamination monitoring to ensure that levels are below limits specified in
10 CFR 20.1301 and 10 CFR 20.1302, 10 CFR Part 71, and Subpart I (Class 7)
of 49 CFR Part 173. All containers should be decontaminated to these or lower
levels before storage.

B.

Licensees should incorporate provisions for collecting liquid drainage, including
provisions for sampling all collected liquids. Routing of the collected liquids
should be to radwaste systems if contamination is detected or to normal
discharge pathways if the water ingress is from external sources and remains
uncontaminated by plant-generated radioactivity.

C.

Waste stored in outside areas should be held securely by installed holddown
systems. The holddown system should secure all containers during severe
environmental conditions, up to and including the design-basis event for the
waste storage facility.
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D.

Licensees should assure container integrity against corrosion from the external
environment, including external weather protection where necessary and
practical. Storage containers should be raised off storage pads where water
accumulation can be expected to cause external corrosion and possible
degradation of container integrity.

E.

Licensees should establish total radioactive material inventory limits (in
becquerels and curies), based on the design of the storage area, dose limits for
members of the public, and safety features or measures being provided (e.g.,
radiation monitoring).

F.

Licensees should maintain inventory records by waste types, waste contents,
radionuclides and radioactive material, dates of storage, shipment, and other
relevant data.

G.

The facility design should incorporate provisions for a ventilation exhaust system
(for storage areas) and an airborne radioactivity monitoring system (building
exhaust vents) where there is a potential for airborne radioactivity to be
generated or to accumulate.

IV.

WET RADIOACTIVE WASTE STORAGE

1.

Wet radioactive waste is defined as any liquid, liquid/solid slurry, or process
concentrate. For storage considerations, wet waste is further defined as any waste that
contains free liquid in amounts exceeding the requirements for burial as established by
the burial ground licensing authority.

2.

The design of the facility’s supporting structure and tanks should prevent uncontrolled
and unmonitored releases of radioactive materials resulting from spillage or accident
conditions.

3.

The following design objectives and criteria apply to wet radioactive waste storage
facilities:
A.

Structures that house liquid radwaste storage tanks should be designed to
seismic criteria as defined in SRP Section 11.2 and Regulatory Guide 1.143 for
wastes produced during normal operation and anticipated operational
occurrences. Foundations and walls shall also be designed and fabricated to
contain the liquid inventory that might be released during a container/tank failure.

B.

All tanks or containers should be designed to withstand the corrosive nature of
the wet waste being stored. The design shall also consider the duration of
storage under which the corrosive conditions exist.

C.

All storage structures should have curbs or elevated thresholds with floor drains
and sumps to safely collect wet waste in the event of the failure of all tanks or
containers. There should be provisions to remove spilled wet waste to the
radwaste treatment systems.

D.

All tanks and containers shall have provisions to monitor liquid levels and to
sound an alarm in the event of potential overflow conditions.
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E.

All potential release pathways of radionuclides (e.g., evolved gases, breach of
container) shall be controlled, if feasible, and monitored in accordance with
Appendix A to 10 CFR Part 50, GDC 60 and 64. Surveillance programs should
incorporate adequate methods for monitoring breach of container integrity or
accidental releases.

F.

All temporarily stored wet waste will require additional reprocessing before
shipment off site; therefore, provisions should be made to integrate the required
treatment with the waste processing and stabilization systems. The interface
and associated systems should be designed and tested in accordance with the
codes and standards described in SRP Section 11.2 and Regulatory Guide
1.143 for wastes produced during normal operation and anticipated operational
occurrences.

G.

The facility design should include provisions for a ventilation exhaust system (for
storage areas) and an airborne radioactivity monitoring system (building exhaust
vents) where there is a potential for airborne radioactivity to be generated or to
accumulate.

V.

STABILIZED RADIOACTIVE WASTE STORAGE

1.

Stabilized radwaste for storage purposes is defined as waste that meets stabilized
waste criteria for licensed facilities. For purposes of this document, resins or filter
sludge dewatered to the above criteria are defined under this waste
classification/criteria.

2.

Any storage plans should address container protection and any reprocessing
requirements for eventual shipment and burial.

3.

Casks, tanks, and liners containing stabilized radioactive waste should be designed with
good engineering judgment to preclude or reduce the probability of uncontrolled
releases of radioactive materials during handling, transportation, or storage. Licensees
must evaluate the accident mitigation and control procedures and their ability to protect
the facility from design basis events (e.g., fire, flooding, tornadoes) unless otherwise
justified.

4.

The following design objectives and criteria are applicable to stabilized waste storage
containers and facilities:
A.

All stabilized radwaste should be located in restricted areas where effective
material control and accountability can be maintained. While structures are not
required to meet seismic criteria, licensees should employ good engineering
judgment to ensure that radioactive materials are contained safely, such as by
the use of curbs and drains to contain spills of dewatered resins or sludge.

B.

If liquids exist in a corrosive form, licensees should implement proven measures
to protect the container (i.e., special liners or coatings) and/or neutralize the
excess liquids. If deemed appropriate and necessary, highly noncorrosive
materials (e.g., stainless steel) should be used. Potential corrosion between the
solid waste forms and the container should also be considered. In the case of
dewatered resins, highly corrosive acids and bases can be generated, which will
significantly reduce the longevity of the container. The PCP should implement
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steps to assure the above does not occur; provisions should be made to govern
container material selection and precoating to ensure that container breach does
not occur during temporary storage periods.
C.

There should be provisions for additional reprocessing or repackaging in the
event of container failure and/or as required by DOT regulations and license
disposal facility criteria for final transportation and disposal. Licensees should
develop contamination isolation and decontamination capabilities. When
significant handling and personnel exposure can be anticipated, licensees should
incorporate ALARA methodology in accordance with Regulatory Guides 8.8
and 8.10.

D.

Licensees should develop and implement procedures for early detection,
prevention, and mitigation of accidents (e.g., fires). Storage areas and facility
designs should incorporate good engineering features and capabilities for
handling accidents and provide safeguard systems, such as fire detectors and
suppression systems (e.g., smoke detectors and sprinklers). If water sprinkler
systems are used, floors should be sloped to drain into local floor sumps or
curbed to prevent water runoff to uncontrolled areas. Licensees should establish
personnel training and administrative procedures to ensure both control of
radioactive materials and minimum personnel exposures. Fire suppression
devices may not be necessary if combustible materials in the area are minimal.

E.

The facility design should incorporate provisions for a ventilation exhaust system
(for storage areas) and an airborne radioactivity monitoring system (building
exhaust vents) where there is a potential for airborne radioactivity to be
generated or to accumulate.

VI.

LOW-LEVEL DRY WASTE STORAGE

1.

Low-level dry waste is classified as contaminated material (e.g., paper, trash, plastics,
glass, metals scraps, air filters, and spent charcoal media) that contains radioactive
materials dispersed randomly in relatively small concentrations throughout large
volumes of inert material and contains no free water. Generally, this consists of dry
materials, such as rags, clothing, paper, and small equipment (i.e., tools and
instruments), that cannot be easily decontaminated.

2.

Licensees should implement controls to segregate and minimize the generation of lowlevel dry waste to lessen the impact on waste storage. Licensees should consider the
integration of volume reduction hardware to minimize the need for additional waste
storage facilities.

3.

The following design objectives and criteria are applicable for low-level dry waste
storage containers and facilities:
A.

All dry or compacted radwaste should be located in restricted areas where
effective material control and accountability can be maintained. While structures
are not required to meet seismic criteria, licensees should use good engineering
judgment to ensure the radioactive material is contained safely.
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B.

The waste container design should ensure radioactive material containment
during normal and abnormal occurrences. The waste container materials should
not support combustion. The packaged material should not cause fires through
spontaneous chemical reactions, retained heat, or the like.

C.

Containers should generally comply with the criteria of 10 CFR Part 71 and
49 CFR Parts 171–180 to minimize the need for repackaging for shipment.

D.

Increased container handling and personnel exposure can be anticipated;
consequently, licensees should incorporate all ALARA methodology in
accordance with Regulatory Guides 8.8 and 8.10.

E.

Facility design should provide for a ventilation exhaust system (for storage
areas) and an airborne radioactivity monitoring system (building exhaust vents)
where there is a potential for airborne radioactivity to be generated or to
accumulate.
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Regulatory Issue Summary 2008-32

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555-0001

December 30, 2008

NRC REGULATORY ISSUE SUMMARY 2008-32
INTERIM LOW LEVEL RADIOACTIVE WASTE STORAGE AT REACTOR
SITES
ADDRESSEES
All holders of operating licenses for nuclear power reactors, including those that have
permanently ceased operations, and for research and test reactors.
INTENT
The U.S. Nuclear Regulatory Commission (NRC) is issuing this regulatory issue summary (RIS)
to clarify the current NRC staff position regarding the long-term, interim storage of low level
radioactive waste (LLRW) at facilities licensed under Title 10, Part 50, “Domestic Licensing of
Production and Utilization Facilities,” of the Code of Federal Regulations (10 CFR) and to
provide an acknowledgement, with certain conditions, of the proposed NEI/EPRI Guidelines for
Operating an Interim On-Site Low-Level Waste Storage Facility, Final Draft, April 2008.
As of July 1, 2008, LLRW generators in 36 States are no longer able to ship Class B and C
LLRW to a disposal facility. Therefore, facilities in those States will have to store their Class B
and C LLRW for an indeterminate amount of time. Since 1981, NRC has issued a number of
generic communications containing information related to interim LLRW storage. This RIS will
consolidate relevant information and clarify past positions. This RIS requires no action or written
response on the part of the addressees.
BACKGROUND INFORMATION
The Low Level Radioactive Waste Policy Act of 1980 made States responsible for disposing of
LLRW generated by commercial entities within their State. The Act also encouraged the States
to form regional compacts. To date, there are 10 Compacts and all but 7 States are a member
of a compact. The States that are not affiliated with a compact are Maine, Massachusetts,
Michigan, New Hampshire, New York, North Carolina, and Rhode Island. The Low-Level
Radioactive Waste Policy Amendments Act of 1985 established milestones, penalties and
incentives for States or regional compacts to develop their own low-level waste disposal
facilities. Currently, there are three operating LLRW disposal facilities in the United States,
located in Barnwell, South Carolina (Barnwell), Clive, Utah (Clive) and Richland, Washington
(Richland). LLRW is defined in 10 CFR 61.2. Per 10 CFR 61.55, LLRW is classified as Class
A, B, or C. Class A waste makes up approximately 99 percent of the LLRW and has the lowest
level of radioactivity. Class A waste usually consists of slightly contaminated paper products and
clothing, rags, mops, equipment and tools, and filters with low levels of radioactivity. While
ML082190768
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Class B and C waste makes up approximately one percent of the LLRW, it has a higher level of
radioactivity. Class B and C usually consist of materials such as filters, resins, and irradiated
hardware.
The Clive facility only accepts LLRW in waste Class A. All LLRW generators in the United
States may ship Class A waste to Clive for disposal, subject to waste acceptance criteria and
some compact constraints. The Richland facility only accepts Class A, B and C LLRW from
waste generators in the Northwest Compact (WA, OR, ID, MT, UT, WY, AK, and HI) and the
Rocky Mountain Compact (NV, CO, and NM). As of July 1, 2008, the Barnwell facility will only
accept Class, A, B, and C LLRW generated in States that are members of the Atlantic Compact
(SC, NJ, and CT).
SUMMARY OF ISSUE
Since July 1, 2008, LLRW generators in the District of Columbia, the Commonwealth of Puerto
Rico, the U.S. Territories, and in the 36 States not part of the Atlantic, Northwest or Rocky
Mountain Compacts have no available disposal facility for their Class B and C waste. These
LLRW generators will now have to store the LLRW on-site for an indeterminate amount of time.
Previous Information
Since 1981, the NRC has issued a number of generic communications providing information for
storing LLRW on licensees’ sites. The following is a summary of documents that specifically
address interim storage of LLRW on reactor sites.
Generic Letter (GL) 81-38, “Storage of Low-Level Radioactive Wastes at Power Reactor
Sites”: The NRC issued GL 81-38 in November 1981 as a result of a reduction in the
availability of waste disposal in the United States when three disposal sites permanently
closed. GL 81-38 informed licensees that if the on-site LLRW storage capacity was to be
increased, then the licensee must perform an evaluation under the provisions of
10 CFR 50.59, “Changes, tests, and experiments.” If an unreviewed safety question was
identified as a result of the evaluation, then the licensee was to apply to the NRC for a
license under the provisions of 10 CFR Part 30, “Rules of General Applicability to
Domestic Licensing of Byproduct Material.” GL 81-38 stated that the 10 CFR Part 30
license was for the administrative convenience of the Commission and was not intended
to be substantively different than an application for amending the 10 CFR Part 50
license. The 10 CFR Part 30 license would be issued for a 5-year term and could be
renewed for additional 5-year terms if the need for on-site LLRW continued. GL 81-38
also provided guidance to be used in the design, construction and operation of the LLRW
storage facility.
GL 85-14, “Commercial Storage at Power Reactor Sites of Low-Level Radioactive Waste
Not Generated by the Utility”: The NRC issued GL 85-14 in expectation that no new
LLRW disposal facilities would be available for several years. GL 85-14 provided
guidance for licensee requests to store LLRW at reactor sites, including storage of
LLRW generated elsewhere. GL 85-14 stated that, as a matter of policy, the NRC is
opposed to any activity at a nuclear reactor site which is not generally supportive of
activities authorized by the operating license or construction permit and which may divert
the attention of licensee management from its primary task of safe operation or
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construction of the power reactor. Accordingly, GL 85-14 determined that interim storage
of LLW within the exclusion area of a reactor site, as defined in 10 CFR 100.3(a), was
subject to NRC jurisdiction regardless of whether or not the reactor was located in an
Agreement State. GL 85-14 reiterated that a Part 30 license is required for LLRW
storage and that an amendment to the 10 CFR Part 50 license may also be required.
GL 85-14 described the criteria a licensee application for LLRW storage must meet,
including a determination by the utility licensee that the proposed LLRW commercial
storage activities do not involve a safety or environmental question, and that safe
operation of the reactor will not be affected.
Information Notice (IN) 89-13, “Alternative Waste Management Procedures in Case of
Denial of Access to Low-Level Waste Disposal Sites”: The NRC issued IN 89-13 in
February 1989 to address the possibility of restrictions for disposing of LLRW, particularly
for licensees in Vermont, New Hampshire and Michigan. IN 89-13 also provided
suggestions on ways to minimize possible adverse consequences of interim storage by
minimizing the waste generated on-site. Suggested actions included evaluating potential
safety problems and technical difficulties arising from long term storage, reviewing ways
to minimize waste generation, and reviewing alternative waste management and disposal
methods.
SECY-94-198, “Review of Existing Guidance Concerning the Extended Storage of LowLevel Radioactive Waste” (ML071640462): SECY-94-198 consolidated previous staff
guidance and clarified that 10 CFR Part 50 licensees no longer have to apply for a
10 CFR Part 30 license to store LLRW because they are already authorized under
Part 30, within the limits of their Part 50 operating licenses, to possess and store LLRW
on-site.1 In the event that the storage of LLRW was not within the limits of a given facility
operating license, SECY-94-198 stated that the licensee should seek to amend its
Part 50 license. For power reactor licensees, SECY-94-198 also eliminated the five-year
limit for on-site storage of LLRW generated at the site. SECY-94-198 also clarified that a
10 CFR 50.59 evaluation was not required for LLRW storage in those instances where
no changes in the facility or procedures as described in the safety analysis report are
involved. The paper also stated that LLRW should be stored safely and that containers
for interim long term storage of LLRW should be compatible with the waste type and
possible environmental factors to prevent container corrosion. Additionally, the LLRW
should be stored in such a manner as to prevent potential gas generation from
processes such as radiolysis, biodegradation, or chemical reaction.
On-site Storage Considerations
Since July 1, 2008, licensees in 36 States have had to store their Class B and C waste on-site.
The operation of a licensee’s on-site LLRW storage facility must comply with the requirements in
10 CFR Part 20, “Standards for Protection Against Radiation,” including 10 CFR 20.1801,
“Security of Stored Material,” which requires that licensed materials stored in controlled or
unrestricted areas be secured from unauthorized removal or access. Also, under Part 20
requirements, licensees storing LLRW on reactor sites for an indefinite period of time must
1

SECY-94-198 noted that “commercial storage of [LLRW] generated by other licensees on the reactor
site would still require a separate Part 30 license for the operation of that facility.”
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ensure that, in connection with such LLRW storage, occupational doses are as low as is
reasonably achievable and that doses to individual members of the public are within regulatory
limits. In addition, licensees must ensure that the storage of LLRW has been accounted for in
their Part 20 radiation protection programs, including meeting the requirements for surveys and
monitoring, labeling, and reports and record retention.
When evaluating interim long-term on-site LLRW storage, Part 50 licensees must consider the
applicability of the general design criteria listed in Appendix A, “General Design Criteria for
Nuclear Power Plants,” to 10 CFR Part 50, specifically Criteria 61, 63 and 64. Criterion 61, “Fuel
Storage and Handling and Radioactivity Control,” specifies that fuel storage and handling,
radioactive waste and other systems that may contain radioactivity shall be designed to assure
adequate safety under normal and postulated accident conditions. Criterion 63, “Monitoring Fuel
and Waste Storage,” states that appropriate systems shall be provided in fuel storage,
radioactive waste systems, and associated handling areas to (1) detect conditions that may
result in loss of residual heat removal capability and excessive radiation levels and (2) to initiate
appropriate safety actions. Criterion 64, “Monitoring Radioactivity Releases,” specifies that there
must be a method for monitoring the level of radioactivity in effluent release pathways and to the
plant environs.
In 2007, the NRC revised NUREG-0800, “Standard Review Plan for the Review of Safety
Analysis Reports for Nuclear Power Plants,” in anticipation of receiving new reactor license
applications. While NUREG-0800 was revised and updated in anticipation for new license
applications, it is also used by staff during license amendment reviews for operating plants.
Chapter 11.4, “Solid Waste Management System,” specifies the information that NRC staff has
determined should be included in a Construction and Operating License Application. Appendix
11.4-A, “Design Guidance for Temporary Storage of Low-Level Radioactive Waste” provides
specific guidance to licensees for increasing on-site LLRW storage capacity.
Proposed EPRI Guidelines
In May 2008, the Nuclear Energy Institute submitted the draft report, “Guidelines for Operating
an Interim On-site Low Level Radioactive Waste Storage Facility, Final Draft, April 2008,”
prepared by the Electric Power Research Institute. This report, known as the Guidelines Report,
includes guidance for licensees on recordkeeping, waste containers and waste forms,
monitoring and inspecting, and on combining Class B and C waste into greater than Class C
(GTCC) waste for extended on-site storage for LLRW. With the exception of the section on
combining B and C class waste into GTCC, the NRC staff finds the guidelines to be consistent
with NRC information contained in this RIS and other NRC guidance such as NUREG-0800.
The Guidelines Report provides an acceptable method for recordkeeping, determining waste
forms and waste containers and monitoring and inspecting the interim long-term storage of
LLRW. While NRC has indicated that volume reduction of LLRW is generally appropriate, NRC
has not developed a position on combining Class B and C waste together to form GTCC waste.
Summary
With the access to Barnwell now being limited to only licensees in States that are members of
the Atlantic Compact, clarification of applicable NRC information was appropriate. This RIS
consolidates relevant information on interim long-term storage of LLRW. Of note, Part 50

RIS 2008-32
Page 5 of 6
licensees do not have to obtain a separate Part 30 license for on-site storage of LLRW
generated at that site, and therefore, the 5-year limit on storing such LLRW on-site remains not
applicable.
BACKFIT DISCUSSION
This RIS reiterates the current staff position that there is no need for power reactor licensees to
obtain a Part 30 license for storing LLRW generated at the site for a duration greater than 5
years. Previously, GL 81-38 indicated that a licensee may need a Part 30 license for storage of
LLRW when the storage time duration would exceed 5 years. In 1993, the staff proposed
rulemaking requiring the need for the Part 30 license for storage of LLRW. This rulemaking
effort was withdrawn since Part 30 already allows for LLRW storage at Part 50 licensed facilities
with no time limit. In response to the staff’s proposal to withdraw this rulemaking, the
Commission issued a Staff Requirements Memorandum on February 1, 1994, which directed the
staff to establish guidance identifying that a Part 30 License was not required for Part 50
Licensees. These efforts established the current staff position. This RIS requires no action or
response. This RIS does not impose a regulatory staff position interpreting Commission rules
that is either new or different from a previously applicable staff position and, therefore, it is not a
backfit as defined by 10 CFR 50.109. Consequently, the staff did not perform a backfit analysis.
FEDERAL REGISTER NOTIFICATION
A notice of opportunity for public comment on this RIS was not published in the Federal Register
because the RIS is informational and does not represent a departure from current regulatory
requirements. However, a public meeting to discuss the RIS and obtain comments from
interested parties was held on September 10, 2008. The meeting summary is available under
ADAMS accession number ML082540738.
CONGRESSIONAL REVIEW ACT
This RIS is not a rule as designated by the Congressional Review Act (5 U.S.C. §§ 801-886) and
therefore, is not subject to the Act.
Paperwork Reduction Act Statement
This RIS contains information collection requirements that are subject to the Paperwork
Reduction Act of 1995 (44 U.S.C. 3501 et seq.) These information collections were approved by
the Office of Management and Budget, approval numbers 3150-0011 and 3150-0014.
Public Protection Notification
The NRC may not conduct or sponsor, and a person is not required to respond to, a request for
information or an information collection requirement unless the requesting documents displays a
currently valid OMB control number.
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CONTACT
This RIS requires no specific action or written response. Please direct any questions about this
matter to the technical contact listed below.

/RA/
Timothy J. McGinty, Director
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Technical Contact: Elaine M. Keegan, NRR
301-415-8517
email: elaine.keegan@nrc.gov
Enclosure:
References
Note: NRC generic communications may be found at the NRC public website at
http://www.nrc.gov under Electronic Reading Room/Document Collections.
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