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May 17, 2012

NOTIFICATION/MINI-COMMUNICATION PLAN

Issuance of Confirmatory Action Letter for
Alkali-Silica Reaction in Concrete at Seabrook.

Revision 3, 5/16/12 9:00 am

Key Messages

$ The Alkali-Silica Reaction (ASR) is a problem at Seabrook that needs resolution as it
may affect shear and tensile strength of concrete in safety related structures. On
May 17, 2012, the NRC staff issued a Confirmatory Action Letter in order to confirm
commitments made by NextEra in letters of May 3 and 10, 2012, related to the ASR
problem at the site - See background attached for a description of ASR.

$ These letters were as a result of a management meeting held on April 23, 2012. The
purpose of the management meeting was to discuss technical details of remaining
analyses and evaluations to be completed along with related technical problems
associated with groundwater inflow to the buildings.

$ On March 26, 2012, the U.S. Nuclear Regulatory Commission (NRC) issued an
inspection report for Seabrook Station (No. 05000443/2011010) calling for a
management meeting on April 23, 2012.

Reiterated at the meeting and as noted in the inspection report, NRC expert review
determined the ASR affected structures remained capable of performing their safety-
related functions. This determination was based in part by the following:
1) conservative safety load factors in controlling load conditions and engineering
conservatisms in design provide reasonable expectation that affected structures can
perform their safety function, despite the current licensing and design bases design
margin being reduced by the change of mechanical properties; 2) field walk-downs
confirmed no visible indication of significant deformation, distortion, or displacement of
structures, or rebar corrosion; 3) ASR identified limited to localized areas in the concrete
walls; 4) progression of ASR degradation is occurring slowly based on existing operating
experience and NextEra continues to monitor the affected structures.

The commitments are related to ensuring an adequate operability determination is
conducted in support of operations until the research and development results are
available in 2013 and 2014 in order to fully address the problem.

The commitments are also related to ensuring an updated structures monitoring program
is in place in order to manage the degradation and see if there are substantial changes
in the reaction rate until the research and development results are available in 2013 and
2014.

Commitments were also made to provide an engineering evaluation and an integrated
corrective action plan.



Team Members:

C. Miller, 610-337-5191 (Cell 267-414-3184)
R. Conte, 610-337-5183 (Cell 610-908-2503)
Doug Tifft, 610-337-6918 (Cell 610-574-9796)
Nancy McNamara, 610-337-5337 (Cell 484-919-8346)
Diane Screnci, 610-337-5330 (Cell 484-919-2201)
Neil Sheehan 610-337-5331 (Cell 484-919-2200)
Eugene Dacus, 301-415-1697/Alt. David Decker, 301-415-1693 (for May 16-18, 2012)

(OCA 301-415-1776, third alternate)

See below notification process.
See attached anticipated questions and answers.



NOTIFICATION SEQUENCE

Time ACTION Responsible •

Sequence Organization/Indivi
dual

5/16/12 Agency approves press release for CAL Chairman-PAO

T = 0 DRS BC notifies NextEra DRS - Chris Miller
5/16/12 and Rich Conte

T = 0+ hr DRS emails CAL to Site VP only or other designated DRS - Admin
NextEra representatives. Assistant

T + 1 hr DRS Director and BC calls Site VP Paul Freeman. DRS - Rich Conte
Confirm receipt and inform VP, 603-773-7452, that the with Chris Miller
NRC intends to make external stakeholder notifications on
next morning and release the CAL publicly on next day.

Request that the licensee not make external notifications
before the NRC does.

DRS BC notifies SLOs of comm. plan and provides copy DRS - Rich Conte
of signed letter.

SLOs contact OCA to begin notifications to Congressional SLO -

Staff on 5/17/12 using key messages and provide copy of McNamara/Tifft
signed letter.

T 900am Contact States of New Hampshire, Massachusetts using SLO -
5/17/12 key messages and provide copy of signed letter McNamara/Tifft

T = 1000am SLOs notify DRS BC that stakeholder notifications are SLO -
5/17/12 completed. McNamara/Tifft

T = Noon DRS BC Inform DRS Admin Assistant to initiate DRS BC and DRS
5/17/12 Immediate release in ADAMS (-4hours to occur) Admin Assistant

T = Noon CAL in ADAMS get released as public (ListServ) DRP Admin/ADAMS
5/17/12

T=Noon Issue Press Release OPA-
5/17/12 Screnci/Sheehan

And as OCA -
required Answer Questions from Public/Reporters Dacus



Time
Sequence

ACTION Responsible
Organization/indivi
dual

Respond to Congressional Inquiries



o & As: Matter related to NRC Issuing CAL for Seabrook's Degraded Concrete
Conditions Due to Alkali-Silica Reaction (ASR)

There will also be a Q&A Bank accompanying this notification plan built from the

issuance of various inspection reports and issuance of stakeholder correspondence.

Background:

The safety-related structures at Seabrook were constructed on bedrock or concrete fill founded
on bedrock. Waterproof membranes were attached to the exterior of below grade structures
and voids between the bedrock and walls of the structures were backfilled with concrete. It is
believed that the waterproof membranes may have been damaged either during installation or
during the backfill process. The below-grade concrete structures, including the Control Building/
Electric Tunnel, have experienced saturation from groundwater infiltration in the years since
plant startup. NextEra has seen limited success in their attempts to mitigate ground water
infiltration at Seabrook (Seabrook - Updated Final Safety Analysis Report, Chapter 3.4.1,
ADAMS Accession No. ML09133041 1).

As part of the NextEra License Renewal activities and its assessment of plant structures in June
2009, the licensee performed walk-down inspections of plant buildings, including the Control
Building and electrical tunnel. The inspections identified the following conditions: concrete with
groundwater infiltration; calcium carbonate deposits; corroded steel; pooling of water; surface
aggregate pop-outs; patterned crack formations in the cover concrete and discoloration around
the aggregates. Specifically, the below grade exterior walls at an elevation of 20 ft below grade
have been saturated by groundwater infiltration and have fine, random cracking. The
groundwater infiltration has produced large, tightly adherent deposits of calcium oxide at certain
locations. The concrete walls in the Control Building/B-Electrical Tunnel exhibited the most
extensive conditions and were selected for further investigation. Based on microscopic
examination of concrete core samples taken from the buildings in 2010, the problem was found
to be due to an alkali-silica reaction (ASR).

The ASR is a chemical reaction in concrete, which occurs over time in the presence of water,
between the alkaline cement paste and reactive non-crystalline silica which is found in some
common coarse aggregates. In the presence of water, the ASR forms a gel that expands,
causing micro-cracks that change the physical structural properties of the concrete including
compressive, tensile, and shear strength. These characteristics or properties along with
strength information are important when conducting a building loading analyses for normal or
upset conditions such as for a seismic event.

The NRC staff had discussed the pros and cons of having the management meeting of April 23,
2012 [called for in the cover letter of NRC Inspection Report No. 05000443/2011010 report
(ADAMS Accession No. ML1 20480066) near the Seabrook site, the Region I Headquarters
(King of Prussia, PA), or the NRC Headquarters (Rockville, MD)]. The NRC staff decided to
have the meeting at the NRC Headquarters based on the number of senior managers and
senior technical reviewers that will be attendance. The NRC staff understood that there is
significant public interest in the Seabrook ASR issue; therefore, the NRC established a bridge
line and "goto meetings" website, which was available for members of the public, especially
those in remote locations.



Anticipated Q&A for Issues Surrounding the CAL:

1. What is a CAL in distinction to other regulatory enforcement documents?

The Enforcement Policy describes a number of administrative tools to ensure the licensees
comply with regulations and ensure public health and safety (Section 2.3.7). One of those
tools is the Confirmatory Action Letter (CAL). It is used when the licensee has provided or
will provide the necessary information for the NRC staff to more fully evaluate a particular
problem. In this case, the ASR problem is being addressed by the NextEra in terms of the
following strategy: 1) Baseline Operability Determinations for all ASR-affect structures;
2) Interim structures monitoring program for these structures to focus on the indications of
ASR and measures to confirm that the ASR reaction rate in indeed slow; 3) submit
information related to longer term research and development that will result in a final
evaluation including operability or the need to change the current licensing basis.

2. What took the NRC so long in issuing this CAL or even an order, the issue has been around
for 20+ months?

As documented in the associated inspection report (NRC Inspection Report No.
05000443/2011010 report (ADAMS Accession No. ML1 20480066), the ASR-affected
structures are capable of performing there safety and regulatory functions but there are
degraded conditions that need to be further evaluated. As noted in Information Notice 2011-
20, issued November 18, 2011 (ADAMS Accession No. ML1 12241029), the problem is new
to the site and to the nuclear industry as a whole. The NRC staff has been overseeing
NextEra's actions related to obtaining credible consulting resources to address the problem
and by actually inspecting laboratory testing. Likewise, the NRC staff has employed
consultants and has conducted two seminars on the topic with concrete experts
knowledgeable of the ASR problem. The federal highway and transportation department
has published a considerable amount of information on this topic along with the Association
of Structural Engineers (see references below) and this information has been used in the
staff's evaluations to date.

References:

1. Structural effects of alkali-silica reaction - Technical guidance on the appraisal of
existing structures, The Institution of Structural Engineers, London, UK, July 1992 and
Addendum, April 2010

2. Report on the Diagnosis, Prognosis, and Mitigation of Alkali-Silica Reaction (ASR) in
Transportation Structures, US Department of Transportation, Federal Highway
Administration, January 2010

3. Can you enforce what they don't do from the CAL?

Enforcement is a tool for violations against requirements. The reactor oversight process
allows the staff to address performance deficiencies on a broader basis as they arise on a
quarterly basis through the Resident Inspector inspection reports or through other special
reports such as the report just issued which called for the management meeting. In essence
a performance deficiency is behavior within the licensee control which is contrary to a



requirement or self imposed standard (see Inspection Manual Chapter 0612, section 0612-
03 on definitions). If the behavior is inconsistent with a requirement, then the ROP
processes the issue as finding/violation depending on first if it is minor or not, then second
on its significance. Similarly, if the behavior is inconsistent with a self imposed standard
(commitments in the subject of the CAL would be viewed as self imposed standards), then
the ROP processes the issue as a finding (no violation), again, depending on first if it minor
or not, then second on its significance.

4. Can you give them a civil penalty for what they don't do?

For power reactor cases, civil penalties only apply to escalated traditional enforcement
action based on the significance for violations as describe in the enforcement policy. So, if
in the course of implementing their commitments, NextEra violates a requirement and it is
sufficiently significant to the applicable criteria, the answer is yes. For the most part, civil
penalties cannot be issued for failures to meet commitments.

5. How do you know they are safe while R&D gets done?

Reiterated at the meeting of April 23, 2012, and as noted in the associated inspection report,
NRC expert review determined the ASR affected structures remained capable of performing
their safety-related functions. This determination was based in part by the following:
1) conservative safety load factors in controlling load conditions and engineering
conservatisms in design provide reasonable expectation that affected structures can
perform their safety function, despite the current licensing and design bases design margin
being reduced by the change of mechanical properties; 2) field walk-downs confirmed no
visible indication of significant deformation, distortion, or displacement of structures, or rebar
corrosion; 3) ASR identified limited to localized areas in the concrete walls; 4) progression
of ASR degradation is occurring slowly based on existing operating experience and NextEra
continues to monitor the affected structures.

6. Why not just shut them down by order until they and NRC staff can figure this all out being
such a new issue?

There• is no basis to shut them down since past evaluations support the robustness of the
structures with reinforced concrete to perform there safety and regulatory functions, albeit,
degraded conditions. However, the staff continues with its oversight of NextEra's actions;
and, in consultation with our experts assuming conditions or information changes that
warrant concern, the staff will use appropriate enforcement tools in order to ensure public
health and safety.

7. Is the problem with the concrete compressive strength or other material properties that is
degraded - the CAL notes reduced properties for compressive strength?

The initial report from the licensee was reduced values for compressive strength and
modulus of elasticity. This properties are defined in the inspection report
05000443/2011010 noted above. The licensee as done further testing on compressive
strength and found that the average value has not been substantially reduced. While this
still needs to be evaluated by NRC in response t the CAL, the modulus values were reduced
substantially and other properties need to be evaluated in the future.



December 3, 2012

NOTIFICATION/MINI-COMMUNICATION PLAN

Issuance of First CAL Follow-up Report for Seabrook Dealing With
Alkali-Silica Reaction in Concrete at Seabrook

Revision 3, 11/30/2012 500pm Noon

Key Messages

* On December 3, 2012, the U.S. Nuclear Regulatory Commission (NRC) issued an
inspection report for Seabrook Station (No. 05000443/2012009). The report contains the
results of an inspection conducted both onsite and offsite, the purpose of which was to
followup on NextEra commitments made in response to a Confirmatory Action Letter (CAL),
dated May 16, 2012. No findings were identified but the inspection team made a number of
observations related to six CAL items reviewed; five were closed. The inspection involved
technical staff from Region I and Headquarters.

The inspection team determined the following:

> NextEra's methods for assessing operability of ASR-affected reinforced concrete
structures were reasonable and generally comprehensive.

> NextEra compared the available design and as-built construction margins to lower bound
ASR effects on selected structural design attributes. The team concluded this margins
assessment provided a reasonable operability basis and noted that further testing and
engineering analyses are planned by NextEra to address this reinforced concrete
structures non-conforming condition. The testing and additional analyses are expected
to be completed by mid-2014.

> The NRC will review NextEra's proposed testing to address the uncertainties in
evaluating the current level and progression of ASR on Seabrook Station reinforced
concrete structures during the team's follow-up inspection in early 2013.

> NextEra does not plan to finalize their structural evaluations and operability assessments
until: 1) the degree of ASR degradation on station reinforced concrete structures is
appropriately reconciled with the station design and licensing basis; and 2) the
progression of ASR is appropriately monitored to ensure structural integrity and
operability is maintained for the duration of the current operating license.

> NextEra's current position is that no reinforced concrete structure at Seabrook Station
will be precluded from monitoring for the affects of ASR until a satisfactory petrographic
examination has been completed on that structure to confirm the absence of ASR.

For the immediate future the team will continue its review in a second inspection period with
focus on:

> The remaining CAL Item Nos. 2, 7, 8, 9, 10, and 11.

> As discussed in Section 9.0 of the recently issued inspection report, the team identified
additional issues for follow-up during the second inspection.

> These issues and the remaining CAL items will be examined and assessed for adequacy
prior to the closeout of CAL 1-2012-002.



* The ASR affected structures remain capable of performing their safety-related functions
based on the team's thorough review of NextEra's bounding calculations. This margins
assessment: identified limiting structural states; used lower bounding concrete properties in
order to establish a modified capacity value; used established or adjusted load limiting
factors for design load; and demonstrated that margin exists between these two values
(capacity and load) by applying reasonable engineering principles.

" Other indicators that the structures remain capable of performing their safety functions are:
1) field walk-downs confirmed no visible indication of significant deformation, distortion, or
displacement of structures, or rebar degradation; 2) ASR identified limited to localized areas
in the concrete walls; 3) progression of ASR degradation is occurring slowly based on
existing operating experience and published literature, and NextEra continues to monitor the
affected structures.

See below notification process.

See anticipated questions and answers.



NOTIFICATION SEQUENCE

Time ACTION Responsible
Sequence Organizationllndivi

dual

T = 0 DRS Director signs report cover letter and DRS notifies DRS - Chris Miller

(12/03 NextEra and Rich Conte

1200Noon)

T = 1 hr DRS emails report only to Site VP or other designated DRS - Admin

100pm NextEra representatives. Assistant

T + 4.5hr DRS Mangers call Site VP. Confirm receipt and inform VP DRS - Chris Miller
that the NRC intends to make external stakeholder and/or Rich Conte430pm notifications on the following day and release the report 603-773-7452

publicly on that day - request that the licensee not make
external notifications before the NRC does. (Licensee has
already briefed external stakeholders/media on the ASR
issue).

T = 9:00am Contact States of New Hampshire, Massachusetts and SLO -
(+1 Day) provide copy of signed letter McNamara/Tifft

12/04

T = 9:00am SLOs provide OCA (Dacus) key messages/copy of signed SLO -

(+1 Day) letter McNamara/Tifft

12/04

T = 9:00am DRS Admin Assistant Initiated Immediate release in DRS Admin

(+1 Day) ADAMS (-4hours to occur) Assistant

12/04

T = Noon Report in ADAMS get released as public - File sent on DRP Admin/ADAMS

(+1 Day) ListServ

12/04

As required Answer Questions from Public/Reporters (NOTE: Public OPA -

Meeting Noticed for December 11, 2012 & Press Release Screnci/Sheehan
11/19/12
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Q & As: Seabrook's Degraded Concrete Conditions Due to Alkali-Silica Reaction (ASR)

Background:

The safety-related structures at Seabrook were constructed on bedrock or concrete fill founded
on bedrock. Waterproof membranes were attached to the exterior of below grade structures and
voids between the bedrock and walls of the structures were backfilled with concrete. It is
believed that the waterproof membranes may have been damaged either during installation or
during the backfill process. The below-grade concrete structures, including the Control Building /
Electric Tunnel, have experienced saturation from groundwater infiltration in the years since
plant startup. NextEra has seen limited success in their attempts to mitigate ground water
infiltration at Seabrook (Seabrook - Updated Final Safety Analysis Report, Chapter 3.4.1,
ADAMS Accession No. ML091330411).

As part the NextEra License Renewal activities and its assessment of plant structures in June
2009, the licensee performed walk-down inspections of plant buildings, including the Control
Building and electrical tunnel. The inspections identified the following conditions: concrete with
groundwater infiltration; calcium carbonate deposits; corroded steel; pooling of water; surface
aggregate pop-outs; patterned crack formations in the cover concrete and discoloration around
the aggregates. Specifically, the below grade exterior walls at an elevation of 20 ft below grade
have been saturated by groundwater infiltration and have fine, random cracking. The
groundwater infiltration has produced large, tightly adherent deposits of calcium oxide at certain
locations. The concrete walls in the Control Building / B-Electrical Tunnel exhibited the most
extensive conditions and were selected for further investigation. Based on microscopic
examination of concrete core samples taken from the buildings, the problem appears to be due
to and alkali-silica reaction (ASR).

The ASR is a chemical reaction in concrete, which occurs over time in the presence of water,
between the alkaline cement paste and reactive non-crystalline silica which is found in some
common coarse aggregates. In the presence of water, the ASR forms a gel that expands,
causing micro-cracks that change the physical structural properties of the concrete including
compressive, tensile, and shear strength. These characteristics or properties along with
strength information are important when conducting a building loading analyses for normal or
upset conditions such as for a seismic event.

A management meeting was held at NRC headquarters to discuss the issue with NextEra. As a
result, NextEra made commitments in letters, dated May 3 and May 10, 2012, (ML12125A022
and ML12131A479, respectively) which were confirmed by a Confirmatory Action Letter No.
2012-002, dated May 16, 2012 (ML12125A172). Meeting Notice No. 12-26, issued November
19, 2012, noticed a planned meeting in the Seabrook area to provide and update to the public
on the issue and the recently issued inspection report.

See Q&A Bank for Public Meeting - Fall 2012 - separate file



August 9, 2013

COMMUNICATION PLAN
Seabrook ASR CAL Follow-up Inspection Report 05000443/2012010

(Revision 8/6/2013)

Key Messages

The remaining six commitments (Items 2, 4, 7, 8, 9, and 11) in Confirmatory Action Letter
(CAL) 1-2012-002, regarding the Alkali Silica Reaction (ASR) concrete issues at Seabrook,
were closed in this Inspection Report. The final decision regarding closure of the CAL will
be discussed in separate correspondence.

* An acceptable basis has been established to assure that the continued operability of
Seabrook's concrete structures will be maintained. The results of NextEra's testing program,
being conducted at the Ferguson Structural Engineering Laboratory at the University of
Texas-Austin, will be used to provide the long-term resolution of the ASR issue at Seabrook.

* A public meeting is currently planned in the Seabrook area with NextEra in October 2013 to
discuss NextEra's future test program and actions.

" Although the CAL follow-up inspections are complete, the NRC will continue to provide
focused oversight of NextEra's testing being conducted at the University of Texas - Austin
as well as the on-site monitoring of ASR progression in Seabrook concrete structures.

Audience

Internal Stakeholders:
Office of Nuclear Reactor Regulation
Office of the Executive Director for Operations
Office of Congressional Affairs
Office of Public Affairs

External Stakeholders:
C-10 Foundation
NextEra

Communication Team

R. Lorson, 610-337-5281
J. Trapp, 610-337-5186 (Cell 610-248-9155)
Doug Tifft, 610-337-6918 (Cell 610-574-9796)
Nancy McNamara, 610-337-5337 (Cell 484-919-8346)
Diane Screnci, 610-337-5330 (Cell 484-919-2201)
Neil Sheehan 610-337-5331 (Cell 484-919-2200)
Eugene Dacus, 301-415-1697

Communication Tools

See below for the timeline, background, and Q&As.
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Timeline:

Time ACTION Responsible
Sequence Individual

8/8/13 DRS BC notifies Team of comm. plan and provides copy DRS - Jim Trapp
of inspection report

8/8/13 DRS BC notifies site (Rick Noble) that the report will be DRS - Jim Trapp
issued this week

8/9/13 DRS emails inspection report to Site VP or other DRS - AA
@ 9AM designated NextEra representatives

8/9/13 DRS BC calls site point of contact Jim Ossing, Licensing DRS - Jim Trapp
@ 9AM Director, to confirm receipt and inform that the NRC

intends to make external stakeholder notifications later in
the day and release the report publicly on same day.

Request that the licensee not make external notifications
before the NRC does.

8/9/13 SLOs contact OCA as FYI for Congressional Staff using SLO -8/9/3 S~s cntat OA asFYIforCongessona Staf uing McNamara/Tifft
@ 10AM key messages and provide copy of inspection report.

8/9/13 Contact States of New Hampshire, Massachusetts using SLO -

@ 10AM key messages and provide copy of signed report, if McNamara/Tifft
determined by the SLO to be required.

8/9/13 Issue Inspection Report - immediate release as public in DRS - Jim Trapp
@ Noon ADAMS (ListServ) and AA

8/9/12 Update the external ASR webpage OPA - Sheehan
@ 4PM

8/9/12 Courtesy call or email to C-10 notifying them that the DRS -Jim Trapp
@ 4PM report was issued

As required Answer Questions from Public/Reporters OPA -

Respond to Congressional Inquiries Screnci/Sheehan
OCA - Dacus

Background:

Alkali-Silica Reaction (ASR) is a chemical reaction occurring in concrete that can change the
physical properties of concrete and affect structural performance. In June 2009, NextEra
identified potential degradation in some below-grade concrete structures at Seabrook as part of
walkdowns being performed for license renewal activities. In August 2010, NextEra completed
a detailed microscopic (e.g. petrographic) evaluation of concrete core samples, which confirmed
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ASR as the degradation mechanism. This degraded condition, found in a number of Seabrook
concrete structures that house safety equipment, was evaluated in the Corrective Action
Program via prompt operability determinations (PODs). All of these structures were found to
remain capable of performing their safety function.

On May 16, 2012, the NRC staff issued a Confirmatory Action Letter (CAL 1-2012-002) in order
to document regulatory commitments made by NextEra (established during a meeting with NRC
management and staff on April 23, 2012) with regard to planned actions to evaluate ASR-
affected reinforced concrete structures at Seabrook Station.

The NRC staff also formed a working group to provide appropriate oversight of NextEra's
activities to address ASR and to coordinate NRC inspection and review activities. The ASR
Working Group Charter, dated July 9, 2012, outlines the regulatory framework and general
acceptance criterion for NRC oversight and review of this issue. Further, on Sept. 5, 2012, a
Deviation Memorandum was approved by the Executive Director of Operations, which allowed
the agency to continue to devote additional NRC resources to the review of Seabrook ASR
issues.

On December 3, 2012, the first CAL follow-up Inspection Report (NRC IR 05000443/2012009)
was issued, which documented the review and closure of CAL Items 1, 3, 5, 6, and 10. The
NRC then conducted an open house and public meeting on December 11, 2012, to discuss the
results of the inspection report. This included the safety implications and review status of
NextEra's commitment actions related to the ASR conditions in safety-related structures at
Seabrook Station.

Q&As:

1. Does the closure of all CAL commitments mean the NRC is done inspecting the ASR issue?

No. The NRC will continue to provide focused oversight of NextEra's testing being
conducted at the University of Texas - Austin as well as the on-site monitoring of ASR
progression in Seabrook concrete structures for the foreseeable future.

2. How do you know the plant is safe while R&D gets done?

Based upon the slow progression of the ASR expansion, the current engineering
evaluations, coupled with NextEra's detailed Structures Monitoring Program of the affected
concrete, the NRC has reasonable assurance of the continued structural operability of these
concrete buildings until the testing program is completed.

3. What were the operability evaluations based on?

The ability of the structures to perform their safety-related functions was based upon an
examination of available design margins and a presumed ASR-caused reduction in
structural design capacity. Just like other large structures, like bridges or dams, the
concrete structures at Seabrook were built stronger and thicker than required with a safety
margin to account for degradation over time and well as variations in the strength of the
materials used in the structure. The details of this methodology and related assumptions
were developed in NextEra's Interim Assessment, which was reviewed by the NRC. A final
operability assessment will be conducted by NextEra following the completion of future
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structural evaluations based on a large scale testing program of concrete specimens
representative of Seabrook reinforced concrete structures.

4. What type of testing is being performed by NextEra at the University of Texas?

There are two main test programs being conducted: (1) Anchor Testing, and (2) Large
Beam Testing. The anchor test program will evaluate the impact of ASR on holding capacity
of anchors in the wall and ceiling (which secure pipe supports and hangers). The large
beam test program will evaluate the effects of ASR with regards to the out-of-plane shear
strength and lap splice development within walls without transverse reinforcement. The use
of representative scale samples and materials will ensure that data collected during each of
the test programs will be directly applicable to the assessment and management of safety-
related structures at Seabrook Station.

5. When will the testing program be finished?

The test program was initiated at the Ferguson Structural Engineering Laboratory at the
University of Texas at Austin (UT-A), with the testing of anchors having commenced in 2013
and with large beam testing scheduled to be completed by 2015.

6. Will NextEra be required to submit a License Amendment Request at the end of testing?

The crediting of the test results for demonstrating current and longer term operability of
ASR-affected reinforced concrete structures will be evaluated by NextEra pursuant to
10CFR50.59 (changes, tests and experiments) and 1OCFR50.90 (license amendment
requests). Any deviation from the methodology described in the design or licensing basis
requires an evaluation by the licensee.
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October 9, 2013

COMMUNICATION PLAN
CAL No. 1-2012-002 Closure Letter Regarding ASR at Seabrook

Key Messages

" NRC staff determined that all of the commitments in Confirmatory Action Letter (CAL) 1-
2012-002, regarding the Alkali Silica Reaction (ASR) concrete issues at Seabrook, have
been satisfactorily completed, as documented in two NRC inspection reports (reference
ML12338A283 and ML13221A172).

* The NRC will continue to provide focused inspection and oversight of ASR monitoring
activities at Seabrook and NextEra's large-specimen testing program at the Ferguson
Structural Engineering Laboratory (FSEL) at the University of Texas, Austin to resolve this
issue.

* After the agency returns to normal operations, the staff plans to issue a press release that
describes our intent to conduct a public meeting near Seabrook to discuss the results of the
CAL review and NextEra's ongoing test program at the FSEL.

0 The CAL was an effective tool to guide the NRC review of NextEra's commitments and
provide visibility of this first-of-a-kind issue to external stakeholders.

Tools

See below for the notification sequence, background, and draft press release.

NOTIFICATION SEQUENCE:

Time Action Responsible
Sequence Individual

T = 0 Regional Administrator signs CAL Closure Letter and DRS - Ray Lorson or

10/9 notifies NextEra (Kevin Walsh). Jim Trapp

T = 1 hr DRS emails closure letter to Site VP or other designated DRS - Admin

10/9 NextEra representatives. Assistant

T = 1 hr DRS provide talking points to the EDO coordinator. DRS - Jim Trapp
10/9

T = 1 hr EDO Note issued by Region I DRS - Admin

10/9 Assistant

T + 2 hrs DRS Manager calls Site VP. Confirm receipt and inform DRS - Jim Trapp
VP that the NRC intends to make external stakeholder and/or Mel Gray

(>1
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Time Action Responsible
Sequence Individual

10/9 notifications on the following day and release the letter 603-773-7452
publicly on that day.

T = 9:00am Press Release issued PAO - Sheehan

(+1 Day)
10/10

T = 9:00am Contact States of New Hampshire, Massachusetts and SLO -
(+1 Day) provide copy of signed letter McNamara/Tifft

10/10

T = 9:00am SLOs provide OCA (Dacus) key messages/copy of signed SLO -
(+1 Day) letter McNamara/Tifft

10/10

T = 9:00am DRS notify external stakeholders: C-10 and No More DRS - Rich Barkley

(+ 1 Day) Fukushima

10/10

T = 9:00am DRS Admin Assistant Initiated Immediate release in DRS Admin

(+1 Day) ADAMS (-4hours to occur) Assistant

10/10

T = Noon Letter in ADAMS get released as public - File sent on DRP Admin/ADAMS

(+1 Day) ListServ

10/10

As required Answer Questions from Public/Reporters PAO - Sheehan

Background:

The Seabrook CAL was issued (reference ML12125A1 72) as a result of a public meeting

conducted on April 23, 2012 in Rockville, Maryland between the NRC staff and NextEra to
discuss the proposed actions being taken by NextEra to address the discovery of alkali-silica
reaction (ASR), a non-conforming concrete degradation mechanism, in several reinforced
concrete structures at Seabrook Station. The Seabrook engineering staff identified ASR during
structural assessments being performed to support NextEra's License Renewal request. Based
upon the discovery of ASR, a first time event for a US nuclear facility, the NRC staff was



Ed " 1 Only s .n.tive

particularly interested in understanding the actions being proposed by NextEra to address this
non-conforming condition.

Consistent with the NRC's 9900 Technical Guidance, NextEra completed Prompt Operability
Determinations (PODs) to evaluate the immediate impact of ASR on the functionality/operability
of the safety-related reinforced concrete structures at Seabrook. Preliminary review of the initial
PODs by the NRC staff raised a number of technical concerns and challenges with the
engineering bases, particularly the assumption that ACI 318 Code relationships (established
calculational values used to depict concrete material properties such as tensile strength, shear
capacity, modulus of elasticity, Poisson's ratio, and developed laps splice strength based upon
measured or designed concrete compressive strength) remain valid for ASR-affected concrete.
Accordingly, NextEra offered to share their planned corrective actions to address ASR with the
NRC staff during a public meeting. The commitments made by NextEra in a letter submitted to
the NRC subsequent to the April 23, 2012 meeting (ML12125A022) were acknowledged via
CAL 1-21012-002.

Following issuance of the CAL and completion of associated commitments, the NRC Region I
staff, with NRR support, conducted two CAL Follow-up Team Inspections to review the actions
taken by NextEra (reference ML 12338A283 and ML13221A172). Both docketed and
proprietary information was reviewed by the NRC inspection team to conclude that the CAL
items were appropriately satisfied. A combination of in-office reviews and on-site (at both
Seabrook Station and University of Texas - Austin, Ferguson Structural Engineering
Laboratory) inspections were conducted to complete the NRC's assessment of NextEra's
completed and planned ASR Project corrective actions. NextEra's docketed commitments and
the staff's use of a CAL were effective tools in identifying and providing the needed visibility to
this first of a kind issue with a US commercial nuclear power plant. Public awareness and
available information associated with the licensee's and staff's handling of this issue were
significantly enhanced via use of the CAL and associated CAL Follow-up Inspection processes.

By letter dated October 9, 2013, CAL No. 1-2012-002 was closed. The NRC staff intended to
discuss our basis for closing the CAL at a public meeting scheduled for October 9, 2013. Due
to the government shutdown and associated suspension of all non-essential travel, the NRC
was compelled to cancel this meeting. The NRC still intends to conduct a public meeting on the
ASR issue after the government returns to normal operations.

Draft Press Release:

NRC CLOSES CONFIRMATORY ACTION LETTER (CAL) NO. 1-2012-002 INVOLVING
SEABROOK STATION CONCRETE DEGRADATION DUE TO ALKALI SILICA REACTION

On October 9, 2013 the Nuclear Regulatory Commission closed CAL No. 1-2012-002 regarding
commitments made by NextEra to address the structural impact and resolution of ASR-affected
reinforced concrete buildings at Seabrook Station.
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The concrete degradation at Seabrook Station has been the subject of extensive inspection and
oversight by the NRC staff as documented in two recent inspections (reference ML12338A283
and ML13221A172 ). Alkali Silica Reaction, or ASR is a chemical combining of reactive silica
from the concrete aggregate with the alkali from the cement paste in the presence of moisture.
Aggregates used in concrete are typically inert granular materials, such as sand, gravel or
crushed. stone, that are combined with water and cement to form the essential ingredients in
concrete. The result of the alkali silica reaction is the formation of a gel that absorbs additional
water and expands, causing micro-cracks within the hardened concrete mixture. While the
extent of the problem at Seabrook continues to be evaluated, the NRC has determined that the
structures affected by ASR degradation remain operable and continue to perform their safety
functions.

The NRC intended to conduct a public meeting on October 9, 2013 with NextEra to discuss the
results of our review and NextEra's planned testing program. However, due to the government
shutdown and associated suspension of all non-essential travel, the NRC had to cancel this
meeting. The NRC still intends to conduct a public meeting on the ASR issue after the
government returns to normal operations..

Documents related to Seabrook concrete degradation issues and the agency's ongoing
reviews of the problem are available on the NRC web site at: www.nrc.gov.



September 12, 2012

NOTIFICATIONIMINI-COMMUNICATION PLAN.

Issuance of Seabrook Deviation Memorandum for
Alkali-Silica Reaction in Concrete at Seabrook

Key Messages

" On September 5, 2012, the Executive Director for Operations approved a Reactor Oversight
Process Deviation Memorandum for the Seabrook Nuclear Generating Station.

" This deviation authorized additional inspection of the ASR-induced degradation of safety-
related reinforced concrete structures at Seabrook. The inspection will include a review of
NextEra's commitments and NextEra's completion of large-scale concrete specimen testing
and stakeholder communication and outreach.

A working group was established to coordinate completion of the additional inspection
authorized by the deviation memo. The working group charter will be made publicly
available with the Deviation Memo transmittal letter on September 14, 2012.

• As indicated in the working group charter the additional inspection resources will be used to:
1) inspect NextEra's completed and planned actions associated with the eleven CAL items;
2) evaluate the quality and applicability of results. from the licensee's. proposed large-scale
concrete specimen testing; and, 3) continue to support communications and outreach
activities for stakeholders.

* The staff anticipates closure of the deviation memo once the NRC has concluded that all
CAL actions have been satisfactorily completed and there is an acceptable basis for long
term operability of the concrete structures of regulatory importance. This will be reviewed
every six months as part of the agency's ROP assessment process.

NOTIFICATION SEQUENCE

Time ACTION Responsible
Sequence Organization/indivi

dual

T = -2 DRP emails memorandum to Site VP or other designated DRP - Admin
NextEra representatives. Assistant10:00 am

(9112)

1



Background:

The safety-related structures at Seabrook were constructed on bedrock or concrete fill founded
on bedrock. Waterproof membranes were attached to the exterior of below grade structures and
voids between the bedrock and walls of the structures were backfilled with concrete. It is
believed that the waterproof membranes may have been damaged either during installation or
during the backfill process. The below-grade concrete structures, including the Control Building /
Electric Tunnel, have experienced saturation from groundwater infiltration in the years since
plant startup. NextEra has seen limited success in their attempts to mitigate ground water
infiltration at Seabrook (Seabrook - Updated Final Safety Analysis Report, Chapter 3.4.1,
ADAMS Accession No. ML091330411).

As part the NextEra License Renewal activities and its assessment of plant structures in June
.2009, the licensee performed walk-down inspections of plant buildings, including the Control
Building and electrical tunnel. The inspections identified the following conditions: concrete with
groundwater infiltration; calcium carbonate deposits; surface corrosion on supports attached to
the walls; pooling of water; surface aggregate pop-outs; patterned crack formations in the cover
concrete and discoloration around the aggregates. Specifically, the below grade exterior walls at
an elevation of 20 ft below grade have been saturated by groundwater infiltration and have fine,
random cracking. The groundwater infiltration has produced large, tightly adherent deposits of
calcium oxide at certain locations. The concrete walls in the Control Building./ B-Electrical
Tunnel exhibited the most extensive conditions and were selected for further investigation.
Based on microscopic examination of concrete core samples taken from the buildings, the
problem has been confirmed to be an alkali-silica reaction (ASR) in the concrete due to the
presence of humidity or water.

The ASR is a chemical reaction in concrete, which occurs over time in the presence of water,
between the alkaline cement paste and reactive non-crystalline silica which is found in some
common coarse aggregates. In the presence of water, the ASR forms a gel that expands,
causing micro-cracks that change the physical structural properties of the concrete including
compressive, tensile, and shear strength. These characteristics or properties along with
strength information are important when conducting a building loading analyses for normal or
upset conditions such as for a seismic event.

With the assistance of NRR staff obtained through a task interface agreement (Reference 1),
Region I issued, on March 23 2012,an inspection report for Seabrook Station (reference 2),
which addressed the need for a Management Meeting related to NextEra's plans to address the
problem. The management meeting occurred on April 23, 2012 (references 3 & 4, 7). The
licensee then made commitments in addressing the problem (reference 8). The region
confirmed the commitments by a Confirmatory Action Letter No. 2012-002, issued May 16, 2012
(reference 5). The Region I Administrator and the Director of the Office of Nuclear Reactor
regulation then issued a charter for a special group to deal with the technical issues that arose
(reference 6) - each NRC office retained its respective lead responsibility in the area of
inspection and licensing review. The licensee has been meeting their submittal commitments
as noted in references 8 through 12. A CAL follow-up inspection in accordance with IP 92702
was launched June 26, 2012, and it continues. As the staff learned more on the details of the
licensee's plans the need for the Deviation Memorandum became more evident.

3



12. NextEra Letter of June 21, 2012, for CAL Item 8, Submit the technical details of the testing
planned at the contracted research and development facility by June 30, 2012 (ADAMS
Accession No. ML12179A281 and ML12179A282).

Q & As: Seabrook's Degraded Concrete Conditions Due to Alkali-Silica Reaction (ASR)

D - Deviation Memo Specific (Deviation Memo attached):

D.1 Does the deviation memo mean that the NRC staff will increase its yearly budget in
order to protect public health and safety in the Seabrook area.

No, the deviation memo does not mean the agency is increasing its yearly budget. What
is does mean is that: 1) there is a recognition that this is a first-of-a-kind problemand
the agency will need to prioritize existing resources on the technical aspects of the ASR
issue; 2) the agency recognizes that more than normal resources will be applied to this
project for this issue beyond that which is normally applied as envisioned by the Reactor
Oversight Process so approval by the region was sought from the EDO. The buildings
can perform their safety functions but they are in a degraded condition and that needs to
be more closely reviewed to ensure public health and safety continues to be maintained.

D.2 Does the deviation memo mean that the NRC staff will spare no expense in order to
protect public health and safety in the Seabrook area.

As noted above, the deviation memo is recognition that additional resources will be need
in order to closely follow developments as the licensee learns more information about
the affect of ASR on concrete. The buildings can perform their function but are in a
degraded condition. As a learning organization, the agency hopes to gain information
relate to licensee testing planned as it can become an information source from which the
agency can learn and anticipate in the future. If needed independent testing can be
obtained through the Office of Research. Various feebacks will be obvious such as for
the agency's Operating Experience Program and the Reactor Oversight inspection
Process. How the issue can be resolve could be addressed in a Branch Technical
Position or change to the standard review plan or comparable processes in the Division
of License Renewal.

P - Problem at Seabrook wrt Degradation of Safety Related Structures:

PA1 What is the problem at Seabrook with respect to degradation of safety related concrete
structures? How was it found?

As a result of NextEra's assessment to support renewal of their license per Part 54, the
applicant/licensee analyzed concrete core samples from exterior walls of the Control
Building. In August 2010, the tests resulted in a report of a change in material.
properties. The analysis revealed moderate-to-severe alkali-silica reaction (ASR), in
chronically wetted areas of the foundation, with reductions reported in the concrete
compressive strength and modulus of elasticity. These reductions demonstrated the
possibility that the Control Building may not have met its design basis function, and
therefore, required further evaluation. The Control Building was subsequently found to
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More specifically, the licensee's response and plans for addressing the aging
management review are addressed in letters dated April 14, 2011, and August 11, 2011
in response to request for additional information (RAI) No. B.2.1.31-1 pp 4-7 (ADAMS
Accession Number ML 11008A131). By NRC letter dated July 17, 2011, (ADAMS
Accession Number ML1 1178A365) the safety review key millstones will not proceed
pending the submission of additional information related to the aging management of
structures affected by the alkali-silica reaction (Engineering Evaluation by NextEra is
expected to be completed in March 2012).

P. 7 Is this issue a generic safety issue?

The issue has not been classified as a part of the agency's generic safety issue resolution
program. The process of ASR has been known for some time in the concrete industry and
steps have been taken to improve the detection of the necessary elements for the process
to occur before concrete pours and for the detection of its presence in existing concrete
structures. The Seabrook issue appears to be the first "confirmed" indication [never
formally reported to NRC] of ASR in safety-related concrete structures at a nuclear plant
in the US.

P. 8 Why was water allowed to accumulate in the annulus region over the years and why does
this plant have two containments?

Obviously, water in unwanted places is a result of poor operating practices. The issue
was initially identified by NextEra as a part of their license renewal application and they
have made commitments to keep the area water free while groundwater may continue to
infiltrate periodically. The plant has two containment buildings, a primary containment
building and an enclosure building since that was a part of the initial current licensing
basis.

P. 9 How does the alkali-silica issue affect the potential for a hearing and other contentions for
the hearing?

This is not a contention for the hearing; there should be no affect on the existing
contentions. However, the Commission's rules of practice in 10 CFR Part 2 (specifically
2.309) provide for "late-filed" contentions.

[Reason: The regulation governing submission of additional contentions after the initial
time to file is complicated. There are actually two types of'late-filed contentions-timely
and untimely. If the contention is based on new information that is materially different than
what was previously available, the contention is considered timely. If the contention is
based on information that is either not new or not materially different, then it is "untimely"
but may be admissible:if the petitioner can show "good cause."]
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November 27,2012

NOTIFICATIONIMINI-COMMUNICATION PLAN

Issuance of First CAL Follow-up Report for Seabrook Dealing With
Alkali-Silica Reaction in Concrete at Seabrook

Revision 0, 1111912012 1200 Noon

Key Messages

" On November XX, 2012, the U.S. Nuclear Regulatory Commission (NRC) issued an
inspection report for Seabrook Station (No. 05000443/2011009). The report contains the
-results of an inspection conducted both onsite and offsite the purpose of which was to
followup on NextEra commitments made in response to a Confirmatory Action Letter, dated
May 16, 2012. No findings were identified but the inspection team made a number of
observations related to six CAL items reviewed; five were closed. The inspection involved
technical staff from Region I and Headquarters.

" See background attached for a description of ASR.

" The following conclusions were reached by the inspection team:

> NextEra's methods for assessing the impact of ASR on reinforced concrete structures
were technically sound and generally thorough. Some examples of not being thorough
were addressed in section 3.2 of the report: 1) unevaluated 13 areas with CCI 1.0-to 1.5
mm/m); primary containment OD, no evaluation pre-stressing due to ASR as a load, and
not addressing the non-conforming condition for Primary Containment until October
2012.

> The approach of comparing the available design and as-built construction margins to a
conservatively established lower bound ASR affect, on these established margins, was
appropriate.

* The team determined, based upon the review of the PODs and supporting engineering
analyses documented in the Interim Assessment, that the PODs cannot be finalized until:

> the degree of ASR degradation on station reinforced concrete structures is established
within the design and licensing basis;

> definitive margins are established to the design basis limits; and,

> the progression of ASR is appropriately monitored and demonstrated to ensure
adequate margins are maintained for the duration of the current operating license.

" The team plans to conduct a second CAL follow-up inspection to review the remaining open
CAL items and some of the open aspects as documented in section 9 of the report.

* The ASR affected structures remain capable of performing their safety-related functions.
based on this inspection, in that the team thoroughly reviewed NextEra's bounding
calculations, which used conservative safety factors in identifying limiting structural states
and calculating margins in comparisons between as-built capacity and design loadings as
reflected in the latest interim structural assessment and operability determinations (bounding
calculations used).



Other indicators that the structures remain capable of performing their safety functions are:
1) field walk-downs confirmed no visible indication of significant deformation, distortion, or
displacement of structures, or rebar corrosion; 2) ASR identified limited to localized areas in
the concrete walls; 3) progression of ASR degradation is occurring slowly based on existing
operating experience and published literature, and NextEra continues to monitor the
affected structures.

See below notification process.

See attached anticipated questions and answers.



NOTIFICATION SEQUENCE

Time ACTION Responsible
Sequence Organizationlindivi

dual

T = 0 DRS BC signs report cover letter and DRS notifies DRS - James Trapp
(-11/26 or NextEra and Rich Conte
11/27) PM

T = 0 DRS emails report only to Site VP or other designated DRS - Admin
NextEra representatives. Assistant

T + 1hr DRS BC calls Site VP. Confirm receipt and inform VP that DRS - James Trapp
the NRC intends to make external stakeholder or Rich Conte
notifications on following day and release the report 603-773-7452
publicly on this following day. Request that the licensee
not make external notifications before the NRC does. (???
licensee has already briefed external stakeholders on the
ASR issue) 603

T = 900am Contact States of New Hampshire, Massachusetts and SLO -
(+1 Day) provide copy of signed letter McNamara/Tifft

T = 0900am SLOs provide OCA (Dacus) key messages/copy of signed SLO -
(+1 Day) letter McNamara/Tifft

T = Noon DRS Admin Assistant Initiated Immediate release in DRS Admin

(+1 Day) ADAMS (-4hours to occur) Assistant

T = Noon Report in ADAMS get released as public (ListServ) DRP Admin/ADAMS

(+1 Day)

As required Answer Questions from Public/Reporters (NOTE: Public OPA -
Meeting Noticed for December 11, 2012 & Press Release Screnci/Sheehan
11/19/12



Q & As: Seabrook's Degraded Concrete Conditions Due to Alkali-Silica Reaction (ASR)

Background:

The safety-related structures at Seabrook were constructed on bedrock or concrete fill founded
on bedrock. Waterproof membranes were attached to the exterior of below grade structures and
voids between the bedrock and walls of the structures were backfilled with concrete. It is
believed that the waterproof membranes may have been damaged either during installation or
during the backfill process. The below-grade concrete structures, including the Control Building /
Electric Tunnel, have experienced saturation from groundwater infiltration in the years since
plant startup. NextEra has seen limited success in their attempts to mitigate ground water
infiltration at Seabrook (Seabrook - Updated Final Safety Analysis Report, Chapter 3.4.1,
ADAMS Accession No. ML091330411).

As part the NextEra License Renewal activities and its assessment of plant structures in June
2009, the licensee performed walk-down inspections of plant buildings, including the Control
Building and electrical tunnel. The inspections identified the following conditions: concrete with
groundwater infiltration; calcium carbonate deposits; corroded steel; pooling of water; surface
aggregate pop-outs; patterned crack formations in the cover concrete and discoloration around
the aggregates. Specifically, the below grade exterior walls at an elevation of 20 ft below grade
have been saturated by groundwater infiltration and have fine, random cracking. The
groundwater infiltration has produced large, tightly adherent deposits of calcium oxide at certain
locations. The concrete walls in the Control Building / B-Electrical Tunnel exhibited the most
extensive conditions and were selected for further investigation. Based on microscopic
examination of concrete core samples taken from the buildings, the problem appears to be due
to and alkali-silica reaction (ASR).

The ASR is a chemical reaction in concrete, which occurs over time in the presence of water,
between the alkaline cement paste and reactive non-crystalline silica which is found in some
common coarse aggregates. In the presence of water, the ASR forms a gel that expands,
causing micro-cracks that change the physical structural properties of the concrete including
compressive, tensile, and shear strength. These characteristics or properties along with
strength information are important when conducting a building loading analyses for normal or
upset conditions such as for a seismic event.

The NRC staff discussed the pros and cons of having the meeting called for in the report near
the Seabrook site, the Region 1 Headquarters (King of Prussia, PA), or the NRC Headquarters
(Rockville, MD). The NRC staff decided to have the meeting at the NRC Headquarters based
on the number of senior managers and senior technical reviewers that will be attendance. The
NRC staff understands that there is significant public interest in the Seabrook ASR issue;
therefore, the NRC has a bridge line available for members of the public.

The above noted public meeting was conducted and, as a consequence, NextEra made
commitments in letters dated May 3 and May 10, 2012, which were confirmed by a Confirmatory
Action Letter No. 2012-002, dated May 16, 2012 (ML12125A1 72). Meeting Notice No. 12-26
issued November 19, 2012, noticed a planned public meeting in the Seabrook area with the
public to provide a forum for questions and answers associated with the issue and the recently
issued inspection report.



Problem at Seabrook wrt Degradation of Safety Related Structures:

P.1 What is the problem at Seabrook with respect to degradation of safety related concrete
structures? How was it found?

As a result of NextEra's assessment to support renewal of their license per Part 54, the
applicant/licensee analyzed concrete core samples from exterior walls of the Control
Building. In August 2010, the tests resulted in a report of a change in material
properties. The analysis revealed moderate-to-severe alkali-silica reaction (ASR), in
chronically wetted areas of the foundation, with reductions reported in the concrete
compressive strength and modulus of elasticity. These reductions demonstrated the
possibility that the Control Building may not have met its design basis function, and
therefore, required further evaluation. The Control Building was subsequently found to
be within the design limits by an operability determination. The licensee continues to
evaluate the extent of these conditions, site-wide, for other structures subject to the ASR
problem.

P.2 Why now in the year 2010-12 was this found and only because of license renewal so
many years away?

The appearance of ASR apparently is due to poor construction and concrete testing
practices. Further, it took some time for the licensee to uncover the problem due, in
part, to inadequate maintenance rule monitoring per 10 CFR 50.65 a(1). An NRC
identified non-cited violation of very low safety significance (Green) was issued in 2010.
Licensee testing to date has not shown any reliable test results being outside design
specifications for the safety related structures [i.e., the control building and containment
enclosure building].

P.3 How does this affect current operations and why is there no immediate safety issue?
Is the plant safe? Why is the plant safe?

The plant is safe because licensee testing to date has not shown any reliable test results
being outside design specifications for the seismic I safety related structures tie the
control building and containment closure building]. NextEra's operability determinations
have concluded that the structures are operable but degraded. The licensee has
substantially completed evaluating a site-wide initial assessment of all important to
safety structures for impact from ASR. NRC staff documented its bases for why the
safety related structures can perform their safety function in the report (see upfront
matter)

P.4 Is the site planning to take cores from other areas to test for ASR?

Not at this time. Efforts are turning toward a research effort to independently determine
concrete properties based on larger scale specimens that should be representative of the
concrete at Seabrook.



P. 5 What is the NRC doing about the ASR issue?

NRC review of the issue is ongoing. As a result of a Management Meeting of April 23,
2012, NextEra made commitments in letters dated May 3 and May 10, 2012, which were
confirmed by a Confirmatory Action Letter No. 2012-002, dated May 16, 2012
(ML12125A172). The inspection was a partial followup to the CAL. The remaining
aspects should be addressed in a second report to be issued early next year.

The region has been interfacing with headquarters staff for technical assistance through a
task interface agreement. Also as a result of the management meeting of April 23, 2012,
the NRC formed a working group to ensure that all aspects of the ASR issue were
coordinated within the staff and to appropriately address additional resources needed as a
part of that coordinated effort. Additional information can be found at:

1. NRC Staff Alkali-Silica Reaction (ASR) Working Group Charter, issued July 9, 2012
(ADAMS Accession No. ML121250588, publicly available September 14, 2012)

2. NRC Staff Memorandum, issued September 5, 2012, on Request for Deviation from
the Reactor Oversight Process Action Matrix to Provide Increased Oversight of the
Alkali-Silica Reaction Issue at Seabrook (ADAMS Accession No. ML12242A372)

3. Letter to NextEra, issued September 12, 2012, Transmitting the Memorandum
Related to the Deviation from the Reactor Oversight Process Action Matrix for
Seabrook Station No. 1 (ADAMS Accession No. ML12242A363 (ADAMS Package))

By way of history, a Generic Communication was issued on November 18, 2010,
Information Notice 2011-20 (ADAMS Accession Number ML1 12241029).

P.6 How does the problem affect license renewal?

The Seabrook license renewal review is ongoing. The schedule has been pushed out
once and may be pushed out again because of ASR issue. All the other aspects of the
review are active.

More specifically, the licensee's response and plans for addressing the aging
management review are addressed in letters dated April 14, 2011, and August 11,2011
in response to request for additional information (RAI) No. B.2.1.31-1 pp 4-7 (ADAMS
Accession Number ML 11008A131). By NRC letter dated July 17, 2011, (ADAMS
Accession Number ML1 11 78A365) the safety review key millstones were delayed 11
moths and it will not proceed pending the submission of additional information related to
the aging management of structures affected by the alkali-silica reaction.

P. 7 Is this issue a generic safety issue?

The issue has not been classified as a part of the agency's generic safety issue resolution
program. The process of ASR has been known for some time in the concrete industry and
steps have been taken to improve the detection of the necessary elements for the process
to occur before concrete pours and for the detection of its presence in existing concrete
structures. The Seabrook issue appears to be the first "confirmed" indication [never
formally reported to NRC] of ASR in safety-related concrete structures at a nuclear plant



in the US.

P. 8 Why was water allowed to accumulate in the annulus region over the years and why does
this plant have two containments?

Obviously, water in unwanted places is a result of poor operating practices. The issue
was initially identified by NextEra as a part of their license renewal application and they
have made commitments to keep the area water free while groundwater may continue to
infiltrate periodically. The plant has two containment buildings, a primary containment
building and an enclosure building since that was a part of the initial current licensing
basis. Section 3.4 of the Updated Final Safety Analysis report addresses the long term
aspects of the problem.

P. 9 How does the alkali-silica issue affect the potential for a hearing and other contentions for
the hearing?

This is not a contention for the hearing; there should be no affect on the existing
contentions. However, the Commission's rules of practice in 10 CFR Part 2 (specifically
2.309) provide for "late-filed" contentions. The option was exercised in the summer fo
2012 but the ASLB issued an order on November 2, 2012, determining that the late-filed
contention was not timely.

[Reason: The regulation governing submission of additional contentions after the initial
time to file is complicated. There are actually two types of late-filed contentions-timely
and untimely. If the contention is based on new information that is materially different than
what was previously available, the contention is considered timely. If the contention is
based on information that is either not new or not materially different, then it is "untimely"
but may be admissible if the petitioner can show "good cause."]

Other Questions related to site-specific issue:

S.1 How widespread is the ASR issue at Seabrook?

The extent of condition was being evaluation by NextEra, although there is visual evidence
of ASR in all below grade concrete structure where groundwater has infiltration the
concrete.

S.2 What is the unique about the concrete Containment Building at Seabrook?

Seabrook has a double containment structure that consists of pre-stressed inner
containment with steel reinforced outer containment.

S.3 How are the issues of concrete degradation in the Control Building and leakage from spent
fuel pool / transfer canal related?

These are two separate issues and each reflects the necessary conditions, water



saturation of concrete, for the onset of ASR. In the case of the spent fuel pool where
borated water is leaking through the concrete, conditions are especially conducive to
corrosion of rebar within the concrete.

S.4 What are the specifications for concrete structures at a commercial nuclear power plant?

United Engineers and Contractors (UE&C) Specifications require a concrete 28-day
minimum compressive strength of 5000 psi for the intake structure, 4000 psi for the
containment and enclosure building, and 3000 psi for other structures including the Control
Building.

S.5 Not used

S.6 What were the results of the concrete assessments made through core sample tests?

NextEra performed petrographic examinations of four (4) concrete core specimens, and
evaluated them for changes in the modulus of elasticity and penetration resistance tests.
The results confirmed the presence of ASR, and the ASR has resulted in some reduction
of the elastic modulus of concrete and compressive strength in the below grade walls of
a seismic Category I building.

S.7 Are the concrete structures currently within design margins? If so, when will loss of
design margin become unacceptable?

The licensee's operability determination is "Operable but degraded (below full
qualification)." This means that design margins are reduced but not unacceptably.

S.8 Not used

S.9 What is the rate of ASR progression?

The rate is unknown at this time because NextEra only has one set of baseline data.
Once more data is collected in the future a trend and rate can be established.

S.10 On average, how thick are the concrete walls in the Control Building?

Two (2) to four (4) feet thick.

S.11 Based on data from initial core samples, which other areas in the Control Building are
candidates to experience ASR?

Based on systematic walkdowns by NRC staff, all non-confined spaces that are below-
grade have been observed to experience water infiltration and are candidates for potential
ASR. The advanced nature of the ASR found in the initial cores suggests other water
saturated areas are also likely to contain ASR.

S.12 Based on NRC inspections, what areas exhibit visual signals of ASR?

All areas in the Control Building that are below grade (i.e., basement areas) exhibit some



or all visual signal of ASR. Additionally, the Containment Enclosure building is water
saturated and exhibits cracking patterns indicative of ASR. See P4 for other areas that will
be investigated.

S.13 Has ASR been confirmed to be present in the Containment Building?

No because no concrete cores have come out of the containment building in order to verify
by petrography that ASR exists. However, areas of the Containment Building and the
Containment Enclosure Building that are saturated in water become candidates for ASR
being suspected and appropriately evaluated.

S.14 What is the root cause of ASR in the concrete structures at Seabrook?

NextEra responded to the CAL 2012-002 NextEra with a letter dated May 24, 2012,
Letter and Enclosure 1 for CAL Item 5, "Submit the root cause for the organizational
causes associated with the occurrence of ASR at Seabrook Station and related
corrective actions by May 25, 2012" (ADAMs Accession No. ML12151A396). In
summary one cause was inadequate testing standards at the time of constructions for
reactive aggregate and the other cause was an organizational performance issue.

General Questions Related to Concrete and ASR:

G.1 What is the difference between cement and concrete?
Although the terms cement and concrete often are used interchangeably, cement is
actually an ingredient of concrete. Concrete is a mixture of aggregates and paste or
cement.

G.2 What is concrete aggregate?
Aggregates are inert granular materials such as sand, gravel, or crushed stone that,
along with water and cement paste, are an essential ingredient in concrete. Aggregates
account for 60 to 75 percent of the total volume of concrete. For a good concrete mix,
aggregates need to be clean, hard, strong particles free of absorbed chemicals or
coatings of clay and other fine materials that could cause the deterioration of concrete.
Aggregates strongly influence concrete's properties, and consequently, selection of
appropriate aggregates is an important process prior to construction.

G.3 What are the reactive components found in concrete?
Reactive forms of glass-like silica.

G.4 What is Alkali-Silica Reaction (ASR) ?
ASR in concrete is a reaction that involves the hydroxide ions in pore solution in cement
paste and the reactive silica in aggregate. The main reaction product of ASR is called
ASR gel and is located mainly in the interface zone between the aggregate and
surrounding cement paste. In the presence of moisture, the ASR gel expands and
generates significant interface pressure that may cause micro-cracks in concrete.

G.5 What are the typical signs of ASR?
(1) Significant surface aggregate popouts, (2) patterned crack formations in the cover



concrete, (3) calcite leakage, and (4) discoloration.

G.6 What does the presence of white crust on the outside of concrete indicate?
This phenomenon is referred to as efflorescence and is a deposit of salts having emerged
in solution from within and subsequently been precipitated by a reaction, such as
carbonation or evaporation. It may be indicative of the presence of ASR warranting further
investigation.

G.8 Can ASR be confirmed visually?
No. The presence of ASR can only be confirmed through core sampling from which thin
cross-sections can be used to determine the presence of ASR through petrographic
analysis.

G.9 What is petrographic analysis?
A detailed description of the concrete used to examine the mineral content and textural
relationships. ASR gel can only be seen on a microscopic scale, so a petrographic
analysis is necessary.

G.10 Not used

G.11 Not used

G. 12 What is the modulus of elasticity?
The modulus of elasticity is a measure of how a material or structure will deform and
strain when placed under stress. Materials deform differently when loads and stresses
are applied, and the relationship between stress and strain typically varies. The ability of
matter to resist or transmit stress is important, and this property is often used to
determine if a particular material is suitable for a specific purpose. Definitions for key
ratios are defined in the back of the report.

G.13 How is the compressive strength measured?
Compressive strength is tested by measuring the force needed to break concrete cores.
According to Building Code Requirements for Reinforced Concrete (ACI 318), as long as
no single test is more than 500 psi below the design strength and the average of three
consecutive tests equals or exceed the design strength then the concrete is acceptable.

G.14 What are the contribution factors to the presence of ASR?
(1.) Prolonged or alternating wetting and drying of moisture such as from groundwater
ifiltration or high humidity conditions; (2.) reactive silica or siliceous components in the
aggregate; and (3) sufficiently high hydroxyl ion concentration in the concrete pore
solution.

G.15 What determines the maximum reaction rate and expansion of the concrete?
The rate of reaction depends on many parameters, such as the volume fraction of water to
cement, the type and size distribution of reactive aggregate, the composition and alkali
content of the cement, and the mixture proportion of the concrete such as water-cement
ratio.

G.16 What mitigation procedures should have been used to prevent and/or minimize the effects
of ASR?
In new construction, control of alkali-aggregate reactions is done by eliminating



deleteriously reactive aggregate materials from consideration through petrographic
examinations, laboratory evaluations, and use of materials with proven service histories.
Additional mitigation procedures for new construction include the use of concrete strength
additives, restricting the cement alkali contents to less than 0.6% Na20 equivalent, and
application of barriers to restrict or eliminate reactions.

G. 17 What does 28-day strength mean?
After the initial pour, concrete hardens and gains strength as it hydrates. The hydration
process happens rapidly at first and slows down as time goes by. A time period of 28 days
was selected by specification writing authorities as the age that all concrete should be
tested. At this age, a substantial percentage of the hydration has taken place.

G.18 What is 3,000 pound concrete mean?
It is concrete that is strong enough to carry a compressive stress of 3,000 psi (20.7 MPa)
at 28 days.

G.19 What is a seismic Category I structure?
Concrete structures at NPPs are classified according to their importance in the
prevention and mitigation of accidents. The structures are designed to withstand the
effects of natural phenomena without loss of capability to perform their safety functions.
The designation of seismic Category 1 refers to structures, systems, and components
that are designed and built to withstand the maximum potential earthquake stresses for
a particular region.

G.20 What is the Control Building?
The Control Building contains the essential switchgear rooms, the cable spreading room
and the main control room.

G.21 How does ASR affect the concrete system, including the rebar?
ASR opens up pathways for water to interact with the rebar and increase the rate of
corrosion to the system.



May 12, 2011

NOTIFICATION/COMMUNICATION PLAN

Issuance of Seabrook Quarterly Integrated Resident Inspection Report

Key Messages

$ On May 12, 2011, the U.S. Nuclear Regulatory-Commission (NRC) issued the quarterly
integrated inspection report for Seabrook Station. The report contains the results of
NRC inspection activities conducted between January 1, and March 31, 2011. There
were 2 findings of very low safety significance (Green ) identified ( both NRC identified).

$ Of the 2 findings in the report, one finding is of note since it relates to the monitoring of
safety related structures, as passive components (in distinction to active components), in
accordance with the maintenance rule 10CFR50.65a(1).

> The degradation of the control building concrete, which appears to be the worst
case, is due to an alkali silica reaction inside the concrete that occurred over the
years. In the presence of water, ASR in concrete is a reaction that involves the
hydroxide ions in pore solution in cement paste and the reactive silica in aggregate.
The main reaction product of ASR is called ASR gel and is located mainly in the
interface zone between the aggregate and surrounding cement paste. In the
presence of moisture, the ASR gel expands and generates significant interface
pressure that may cause micro-cracks in the concrete.

> Concrete core sample test results for the control building showed no unacceptable
condition with respect to compressive strength and modulus of elasticity albeit,
reduced margins to design.

> The issue came to light as a result of preparation for the license renewal application
and inspector followup. Inspector followup determined that the control building
structure had not adequately been monitored in accordance with 10 CFR 50.65 a (1),
Maintenance Rule.

> NextEra is conducting an extent of conditions review on other structures as a result
of the revelation of the presence of ASR along with the infiltration of groundwater
below grade.

The other finding includes: Contrary to 10 CFR 50.65 b(2), NextEra had not classified
the intake transition structure and the discharge transition structure as in-scope
structures in the MR program, nor included them in the periodic inspections completed
under the structures monitoring program from 1995 to 2009. NextEra did not monitor the
condition of the structures sufficient to determine the extent and rate of degradation.
NRC inspector walk downs of the transition structures noted degraded conditions in the
structural concrete (chronic wetting, patterned cracking) indicative of concrete under
distress from alkali-silica-reaction (ASR).

See below notification process.

See attached anticipated questions and answers.



NOTIFICATION SEQUENCE

Time ACTION Responsible
Sequence .Organization/Indivi

dual

T = 0 (5/12) DRP BC signs report cover letter on the morning of DRP - Art Burritt
Thursday May 12, 2011.

T = 0900am DRP faxes letter to Site VP (Fax# XXX.XXX. DRP - ????
(5/12) XXXX)

T = 0930am DRP Director calls Site VP (#XXX-XXX-XXXX). Inform VP DRP - Darrell
(5/12) of notifications to the state (licensee has already briefed Roberts

them on the ASR issue, not necessarily the violation)

T = 1000 Contact States of New'Hampshire, Massachusetts and SLO -
+am (5/12) provide copy of signed letter McNamara/Tifft

T = 1000 SLOs provide OCA (Dacus) key messages/copy of signed SLO -
.++am (5/12) letter McNamara/Tifft

Friday All letters in ADAMS get released as public (ListServ) DRP Admin/ADAMS
(5/13)

Friday Answer Questions from Public/Reporters OPA -
(5/13) Screnci/Sheehan



Q & As: Seabrook's Adverse Concrete Conditions Due to Distress from Alkali-Silica
Reaction (ASR)

Background:
The safety-related structures at Seabrook were constructed on bedrock or concrete fill founded
on bedrock. Waterproof membranes were attached to the exterior of below grade structures and
voids between the bedrock and walls of the structures were backfilled with concrete. It is
believed that the waterproof membranes may have been damaged either during installation or
during the backfill process. The below-grade concrete structures, including the Control Building I
Electric Tunnel, have experienced saturation from groundwater infiltration in the years since
plant startup. NextEra has seen limited success in their attempts to mitigate ground water
infiltration at Seabrook (Seabrook - Updated Final Safety Analysis Report, Chapter 3.4.1,
ADAMS Accession No. ML09133041 1).

As part the NextEra License Renewal activities and its assessment of plant structures in June
2009, the licensee performed walk-down inspections of plant buildings, including the Control
Building and electrical tunnel.. The inspections identified the following conditions: concrete with
groundwater infiltration; calcium carbonate deposits; corroded steel; pooling of water; surface
aggregate popouts; patterned crack formations in the cover concrete and discoloration around
the aggregates. Specifically, the below grade exterior walls at an elevation of 20 ft below grade
have been saturated by groundwater infiltration and have fine, random cracking. The
groundwater infiltration has produced large, tightly adherent deposits of calcium oxide at certain
locations. The concrete walls in the Control Building I B-Electrical Tunnel exhibited the most
extensive conditions and were selected for further investigation.

Problem at Seabrook wrt Degradation of Safety Related Structures:

P.1 What is the problem at Seabrook with respect to degradation of safety related concrete
structures? How was it found?

As a result of NextEra's assessment to support renewal of their license per Part 54, the
applicant/licensee analyzed concrete core samples from exterior walls of the Control
Building. In August 2010, the tests resulted in a report of a change in material
properties. The analysis revealed moderate-to-severe alkali-silica-reaction (ASR), in
chronically wetted areas of the foundation, with reductions reported in the concrete
compressive strength and modulus of elasticity. These reductions demonstrated the
possibility that the Control Building may not have met its design basis function, and
therefore, required further evaluation. The Control Building was subsequently found to
be within the design limits by an operability determination. The licensee continues to
evaluate the extent of these conditions for other structures subject to the ASR problem.

P.2 Why now in the year 2010-11 was this found and only because of license renewal so
many years away?

The appearance of ASR apparently is due to poor construction and concrete testing
practices. Further and currently, it took some time for the licensee to uncover the
problem due, in part, to inadequate maintenance rule monitoring per 10 CFR 50.65 a(1).
An NRC identified non-cited violatioh of very low safety significance (Green) is being
issued as noted in the subject inspection report. Licensee testing to date has not shown
any reliable test results being outside design specifications for the seismic I safety
related structures [for control building and tentatively containment enclosure building].



P.3 How does this affect current operations and why is there no immediate safety issue?
Is the plant safe? Why is the plant safe?

The plant is safe because licensee testing to date has not shown any reliable test results
being outside design specifications for the seismic I safety related structures [control
building and tentatively the containment enclosure building]. The licensee is in the
process of doing an extent of conditions review with another operability determination
scheduled for June 2011.

NextEra's operability determination concluded that the structural integrity of the Control
Building was intact with 6.7% margins to the design limits for the current licensing basis
condition (hydrostatic pressure for water table at site grade). While margins to the
design limits are adequate based on known data, the full extent and degree of ASR at
Seabrook remains unknown, as.well as whether design margins have been reduced
below acceptable limits elsewhere. Licensee actions continue to identify the full extent
and degree of ASR degradation in other structures at Seabrook, with additional core
samples and analysis of concrete planned in January and June 2011.

P.4 Is the site planning to take cores from other areas to test for ASR?

Yes. Licensee plans to continue to investigate the degree of ASR induced degradation in
other structures at Seabrook, which will be done in two stages: (1) In March 2011, they
sampled the CE (containment enclosure building), DG(diesel generator fuel oil storage
tank room), EFW (emergency feedwater building), RHR (emergency core cooling system
equipment vault), and RCA walkway (radiation control area access tunnel);
and (2) Starting in June 2011 depending on the results of the first set of samples, they will
consider additional samples from the SW CT (service water cooling tower), FSB (fuel
storage building), SWPH (service water pump house), WPB (waste process building),
ITS/DTS (intake transition structure / discharge transition structure). The design change
work is scheduled to be completed in July 2011, with the cores taken by October and the
analyses completed by November 2011.

P. 5 What is the NRC doing about the ASR issue?

NRC review of the issue is ongoing. The region has been interfacing with headquarters
staff for technical assistance. We completed the review of the operability review for the
control building and we are currently reviewing a design change related to the effect on the
modulus of elasticity for both the control building and containment enclosure building. The
review of the license renewal application also continues. The results of the license
renewal inspection for this area, structures monitoring program will be issued shortly. For
the violation,.a PIR (Problem, Identification, Resolution) sample inspection will be
conducted. For each structure, the NRC staff will be reviewing for adequacy licensee core
sampling plans, parameters measured on the concrete samples, petrograhpical
examination results, ASR reaction rates, analysis results on stress/loads from deadweight,
wind, and seismic based on the change in the concrete material properties.

P.6 How does the problem affect license renewal?

It is too soon to tell. The licensee's response and plans for addressing the aging
management review are addressed in a letter dated April 14, 2011, in response to



request for additional information (RAI) No. B.2.1.31-1 pp 4-7 (ml 11008A131).

P. 7 Is this issue a generic safety issue?

The issue has not been classified as a part of the agency's generic safety issue resolution
program. The process of ASR has been known for some time in the concrete industry and
steps have been taken to improve the detection of the necessary elements for the process
to occur before concrete pours and for the detection of its presence in existing concrete
structures. The Seabrook issue appears to be the first "confirmed" indication [never
formally reported to NRC] of ASR in safety-related concrete structures at a nuclear plant
in the US.

P. 8 Why was water allowed to accumulate in the annulus region over the years and Why does
this plant have two containments?

[Not clear this will be known from th,e resident quarterly report but it should be evident form
the LRI 2011.007 - this comm. Plan will be modified to that report alos} Obviously water in
unwanted places is as a result of poor operating practices. The issue was initially
identified by NextEra as a part of their license renewal application and they have made
commitments to keep the area water free while groundwater may continue to infiltrate
periodically. The plant has two containment building since that was a part of the initial
current licensing basis.

Other Questions related to site-specific issue:

S.1 How widespread is the ASR issue at Seabrook?

The extent of condition is unknown, although there is visual evidence of ASR in all below
grade concrete structure where groundwater has infiltration the concrete.

S.2 What is the unique about the concrete Containment Building at Seabrook?

Seabrook has a double containment structure that consists of pre-stressed inner
containment with steel reinforced outer containment.

S.3 How are the issues of concrete degradation in the Control Building and leakage from spent
fuel pool / transfer canal related?

These are two separate issues and each reflects the necessary conditions, water
saturation of concrete, for the onset of ASR. In the case of the spent fuel pool where
borated water is leaking through the concrete, conditions are especially conducive to
corrosion of rebar within the concrete.

S.4 What are the specifications for concrete structures at a commercial nuclear power plant?

United Engineers and Contractors (UE&C) Specifications require a concrete 28-day
minimum compressive strength of 5000 psi for the intake structure, 4000 psi for the
containment and enclosure building, and 3000 psi for other structures including the Control
Building.



S.5 How many cores samples have been taken by NextEra and what are the locations?

Twelve (12) concrete core specimens at designated locations in four below grade, exterior
walls of the Control Building I B Electrical Tunnel. Of these twelve cores, four (4) were
evaluated through petrographic analysis.

S.6 What were the results of the concrete assessments made through core sample tests?

NextEra performed petrographic examinations of four (4) concrete core specimens, and
evaluated them for changes in the modulus of elasticity and penetration resistance tests.
The results confirmed the presence of ASR, and the ARS has resulted in a reduction of
the elastic modulus of concrete and compressive strength in the below grade walls of a
seismic Category I building.

S.7 Are the concrete structures currently within design margins.? If so, when will loss of
design margin become unacceptable?

Yes, despite a reduction in concrete properties, it is within design margins. However, the
loss of design margin will become unacceptable if a compressive strength test is more
than 500 psi below the design strength.

S.8 How much design margin has been lost?

The compressive strength has been reduced by 20% and the modulus of elasticity has
been reduced by 40%.

S.9 What is the rate of ASR progression?

The rate is unknown at this time because NextEra only has one set of baseline data.
Once more data is collected in the future a trend and rate can be established.

S.1O On average, how thick are the concrete walls in the Control Building?

Two (2) to four (4) feet thick.

S.11 Based on data from initial core samples, which other areas in the Control Building are
candidates to experience ASR?
Based on systematic walkdowns by NRC staff, all non-confined spaces that are below-
grade have been observed to experience water infiltration and are candidates for potential
ASR. The advanced nature of the ASR found in the initial cores suggests other water
saturated areas are also likely to contain ASR.

S.12 Based on NRC inspections, what areas exhibit visual signals of ASR?

All areas in the Control Building that are below grade (i.e., basement areas) exhibit some
or all visual signal of ASR. Additionally, the Containment Enclosure building is water
saturated and exhibits cracking patterns indicative of ASR. See P4 for other reas that will
be investigated.

S.13 Has ASR been confirmed to be present in the Containment Building?



No. All of the sample cores taken thus far came from the Control Building so there exists
no data from the Containment Building. However, areas of the Containment Building and
the Containment Enclosure Building that are saturated in water are candidates for ASR.

S.14 What is the root cause of ASR in the concrete structures at Seabrook?

NextEra has not yet performed a root cause analysis.

General Questions Related to Concrete and ASR:

G.1 What is the difference between cement and concrete?
Although the terms cement and concrete often are used interchangeably, cement is
actually an ingredient of concrete. Concrete is afmixture of aggregates and paste.

G.2 What is concrete aggregate?
Aggregates are inert granular materials such as sand, gravel, or crushed stone that,
along with water and cement paste, are an essential ingredient in concrete. Aggregates
account for 60 to 75 percent of the total volume of concrete. For a good concrete mix,
aggregates need to be clean, hard, strong particles free of absorbed chemicals or
coatings of clay and other fine materials that could cause the deterioration of concrete.
Aggregates strongly influence concrete's properties, and consequently, selection of
appropriate aggregates is an important process prior to construction.

G.3 What are the reactive components found in concrete?
Reactive forms of glass-like silica.

G.4 What is Alkali-Silica Reaction (ASR)?
ASR in concrete is a reaction that involves the hydroxide ions in pore solution in cement
paste and the reactive silica in aggregate. The main reaction product of ASR is called
ASR gel and is located mainly in the interface zone between the aggregate and 1
surrounding cement paste. In the presence of moisture, the ASR gel expands and
generates significant interface pressure that may cause micro-cracks in concrete.

.G.5 What are the typical signs of ASR?
(1.) Significant surface aggregate popouts, (2.) patterned crack formations in the cover
concrete, (3.) calcite leakage, and (4.) discoloration.

G.6 What does the presence of white crust on the outside of concrete indicate?
This phenomenon is referred to as efflorescence and is a deposit of salts having emerged
in solution from within and subsequently been precipitated by a reaction, such as
carbonation or evaporation. It may be indicative of the presence of ASR warranting further
investigation.

G.8 Can ASR be confirmed visually?
No. The presence of ASR can only be confirmed through core sampling from which thin
cross-sections can be used to determine the presence of ASR through petrographic
analysis.

G.9 What is petrographic analysis?
A detailed description of the concrete used to examine the mineral content and textural



relationships. ASR gel can only be seen on a microscopic scale, so a petrographic
analysis is necessary.

G.10 What test methods are available for testing the presence and behavior of ASR?
The mortar bar test (ASTM C-227), the rock cylinder test (ASTM C-586), the tests of
ASTM C-289 and ASTM C-295.

G.11 What parameters of concrete are typically measured?
The modulus of elasticity and compressive strength.

G.12 What is the modulus of elasticity?
The modulus of elasticity is a measure of how a material or structure will deform and
strain when placed under stress. Materials deform differently when loads and stresses
are applied, and the relationship between stress and strain typically varies. The ability of
matter to resist or transmit stress is important, and this property is often used to
determine if a particular material is suitable for a specific purpose.

G.13 How is the compressive strength measured?
Compressive strength is tested by measuring the force needed to break concrete cores.
According to Building Code Requirements for Reinforced Concrete (ACI 318), as long as
no single test is more than 500 psi below the design strength and the average of three
consecutive tests equals or exceed the design strength then the concrete is acceptable.

G.14 What are the contribution factors to the presence of ASR?
(1.) Prolonged groundwater saturation, (2.) reactive silica or siliceous components in the
aggregate, and (3.) sufficiently high hydroxyl ion concentration in the concrete pore
solution.

G.15 What determines the maximum reaction rate and expansion of the concrete?
The rate of reaction depends on many parameters, such as the volume fraction of water to
cement, the type and size distribution of reactive aggregate, the composition and alkali
content of the cement, and the mixture proportion of the concrete such as water-cement
ratio.

G.16 What mitigation procedures should have been used to prevent and/or minimize the effects
of ASR?
In new construction, control of alkali-aggregate reactions is done by eliminating
deleteriously reactive aggregate materials from consideration through petrographic
examinations, laboratory evaluations, and use of materials with proven service histories.
Additional mitigation procedures for new construction include the use of concrete strength
additives, restricting the cement alkali contents to less than 0.6% Na20 equivalent, and
application of barriers to restrict or eliminate reactions.

G. 17 What does 28 -day strength mean?
After the initial pour, concrete hardens and gains strength as it hydrates. The hydration
process happens rapidly at first and slows down as time goes by.'A time period of 28 days
was selected by specification .writing authorities as the age that all concrete should be
tested. At this age, a substantial percentage of the hydration has taken place.

G.18 What is 3,000 pound concrete mean?
It is concrete that is strong enough to carry a compressive stress of 3,000 psi (20.7 MPa)



at 28 days.

G.19 What is a seismic Category I structure?
Concrete structures at NPPs are classified according to their importance in the
prevention and mitigation of accidents. The structuresare designed to withstand the
effects of natural phenomena without loss of capability to perform their safety functions.
The designation of seismic Category 1 refers to structures, systems, and components
that are designed and built to withstand the maximum potential earthquake stresses for
a particular region.

G.20 What is the Control Building?
The Control Building contains the essential switchgear rooms, the cable spreading room
and the main control room.

G.21 How does ASR affect the concrete system, including the rebar?
ASR opens up pathways for water to interact with the rebar and increase the rate of
corrosion to the system.



May 23, 2011

NOTIFICATION/COMMUNICATION PLAN

Issuance of Seabrook License Renewal Inspection Report

Key Messages

$ On May 23, 2011, the U.S. Nuclear Regulatory Commission (NRC) issued the license
renewal inspection report for Seabrook Station (No. 05000443/2011007). The report
contains the results of NRC inspection activities conducted onsite during the weeks of
March 7th, March 21st, and April 4t' in 2011. No findings were identified but there were a
number of observations recorded related to aging management programs as a part of
the license renewal application that is currently under review by the agency.

$ The purpose of the inspection in accordance with the Inspection Procedure 71002 is to:

> To verify the applicant=s license renewal program, including supporting activities,
.are implemented consistent with applicable requirements and the applicant=s license
renewal application.

> To verify the material condition of the systems, structures and components that
require an aging management review, will be adequately maintained consistent with
the requirements, the staff=s safety evaluations, and the applicant=s license renewal
program.

> To verify the information and documentation required by, or necessary to document
compliance with the requirements are retrievable, auditable and consistent with
those requirements and applicant's approved programs and procedures.

$ The following conclusions were reached by the inspection team:\

> Screening and scoping of non-safety related systems, structures, and components,
was implemented as required in 10 CFR 54.4(a)(2), and the aging management
portion of the license renewal activities were conducted as described in the License
Renewal Application.

> The documentation supporting the application was in an auditable and retrievable
form.

Except for the alkali-silica reaction issue, the inspection results support a conclusion
of reasonable assurance with respect to managing the effects of aging in the
systems, structures, and components identified in the application.

Items of concern related to the current licensing basis were referred to the NRC's
resident office and the results of that review were documented in a recently issued
Inspection Report No. 05000443/2011002 on May 12, 2011.

See below notification process.

See attached anticipated questions and answers.

NOTIFICATION SEQUENCE



Time ACTION Responsible
Sequence Organizationllndivi

dual

T = 0 (5/23) DRS BC signs report cover letter on the morning of DRS - Rich Conte
Monday May 23, 2011.

T = 1100am DRS emails report to Site VP or other designated DRS - Admin
(5/23) representative. Assistant

T = 1200p DRS Director and BC calls Site VP. Paul Freeman. Inform DRS - Rich Conte
(5/23) VP of notifications to the state (licensee has already with Chris Miller

briefed them on the ASR issue, not necessarily newly
discovered aging effect at the station) 603-773-7452

T = 100pm Contact States of New Hampshire, Massachusetts and SLO -
+ (5/23) provide copy of signed letter McNamara/Tifft

T = 200pm SLOs provide OCA (Dacus) key messages/copy of signed SLO -
++am (5/23) letter McNamara/Tifft

Monday Report in ADAMS get released as public (ListServ) DRP Admin/ADAMS
(5/23)

Tues (5/24) Answer Questions from Public/Reporters OPA -
Screnci/Sheehan



Q & As: Seabrook's Adverse Concrete Conditions Due to Distress from Alkali-Silica
Reaction (ASR)

Background:
The safety-related structures at Seabrook were constructed on bedrock or concrete fill founded
on bedrock. Waterproof membranes were attached to the exterior of below grade structures and
voids between the bedrock and walls of the structures were backfilled with concrete. It is
believed that the waterproof membranes may have been damaged either during installation or
during the backfill process. The below-grade concrete structures, including the Control Building /
Electric Tunnel, have experienced saturation from groundwater infiltration in the years since
plant startup. NextEra has seen limited success in their attempts to mitigate ground water
infiltration at Seabrook (Seabrook - Updated Final Safety Analysis Report, Chapter 3.4.1,
ADAMS Accession No. ML091330411).

As part the NextEra License Renewal activities and its assessment of plant structures in June
2009, the licensee performed walk-down inspections of plant buildings, including the Control
Building and electrical tunnel.. The inspections identified the following conditions: concrete with
groundwater infiltration; calcium carbonate deposits; corroded steel; pooling of water; surface
aggregate popouts; patterned crack formations in the cover concrete and discoloration around
the aggregates. Specifically, the below grade exterior walls at an elevation of 20 ft below grade
have been saturated by groundwater infiltration and have fine, random cracking. The
groundwater infiltration has produced large, tightly adherent deposits of calcium oxide at certain
locations. The concrete walls in the-Control Building / B-Electrical Tunnel exhibited the most
extensive conditions and were selected for further investigation.

Problem at Seabrook wrt Degradation of Safety Related Structures:

P.1 What is the problem at Seabrook with respect to degradation of safety related concrete
structures? How was it found?

As a result of NextEra's assessment to support renewal of their license per Part 54, the
applicant/licensee analyzed concrete core samples from exterior walls of the Control
Building. In August 2010, the tests resulted in a report of a change in material
properties. The analysis revealed moderate-to-severe alkali-silica-reaction (ASR), in
chronically wetted areas of the foundation, with reductions reported in the concrete
compressive strength and modulus of elasticity. These reductions demonstrated the
possibility that the Control Building may not have met its design basis function, and
therefore, required further evaluation. The Control Building was subsequently found to
be within the design limits by an operability determination. The licensee continues to
evaluate the extent of these conditions for other structures subject to the ASR problem.

P.2 Why now in the year 20 10-11 was this found and only because of license renewal so
many years away?

The appearance of ASR apparently is due to poor construction and concrete testing
practices. Further and currently, it took some time for the licensee to uncover the
problem due, in part, to inadequate maintenance rule monitoring per 10 CFR 50.65 a(1).
An NRC identified non-cited violation of very low safety significance (Green) is being
issued as noted in the subject inspection report. Licensee testing to date has not shown
any reliable test results being outside design specifications for the seismic I safety
related structures [for control building and tentatively containment enclosure building].



'P.3 How does this affect current operations and why is there no immediate safety issue?
Is the plant safe? Why is the plant safe?.

The plant is safe because licensee testing to date has not shown any reliable test results
being outside design specifications for the seismic I safety related structures [control
building and tentatively the containment enclosure building]. The licensee is in the
process of doing an extent of conditions review with another operability determination
scheduled for June 2011.

NextEra's operability determination cbncluded that the structural integrity of the Control
Building was intact with 6.7% margins to the design limits for the current licensing basis
condition (hydrostatic pressure for water table at site grade). While margins to the
design limits are adequate based on known data, the full extent and degree of ASR at
Seabrook remains unknown, as well as whether design margins have been reduced
below acceptable limits elsewhere. Licensee actions continue to identify the full extent
and degree of ASR degradation in other structures at Seabrook, with additional core
samples and analysis of concrete planned in January and June 2011.

P.4 Is the site planning to take cores from other areas to test for ASR?

Yes. Licensee plans to continue to investigate the degree of ASR induced degradation in
other structures at Seabrook, which will be done in two stages: (1) In March 2011, they
sampled the CE (containment enclosure building), DG (diesel generator fuel oil storage
tank room), EFW (emergency feedwater building), RHR (emergency core cooling system
equipment vault), and RCA walkway (radiation control area access tunnel);
and (2) Starting in June 2011 depending on the results of the first set of samples, they will
consider additional samples from the SW CT (service water cooling tower), FSB (fuel
storage building), SWPH (service water pump house), WPB (waste process building),
ITS/DTS (intake transition structure / discharge transition structure). The design change
work is scheduled to be completed in July 2011, with the cores taken by October and the
analyses completed by November 2011.

P. 5 What is the NRC doing about the ASR issue?

NRC review of the issue is ongoing. The region has been interfacing with headquarters
staff for technical assistance. We completed the review of the operability review for the
control building and we are currently reviewing a design change related to the effect on the
modulus of elasticity for both the control building and containment enclosure building. The
review of the, license renewal application also continues. The results of the license
renewal inspection for this area, structures monitoring program will be issued shortly. For
the violation, a PIR (Problem, Identification, Resolution) sample inspection will be
conducted. For each structure, the NRC staff will be reviewing for adequacy licensee core
sampling plans, parameters measured on the concrete samples, petrograhpical
examination results, ASR reaction rates, analysis results on stress/loads from deadweight,
wind, and seismic based on the change in the concrete material properties.

P.6 How does the problem affect license renewal?

It is too soon to tell. The licensee's response and plans for addressing the aging
management review are addressed in a letter dated April 14, 2011, in response to
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request for additional information (RAI) No. B.2.1.31-1 pp 4-7 (ml 11008A131).

P. 7 Is this issue a generic safety issue?

The issue has not been classified as a part of the agency's generic safety issue resolution
program. The process of ASR has been known for some time in the concrete industry and
steps have been taken to improve the detection of the necessary elements for the process
to occur before concrete pours and for the detection of its presence in existing concrete
structures. The Seabrook issue appears to be the first "confirmed" indication [never
formally reported to NRC] of ASR in safety-related concrete structures at a nuclear plant
in the US.

P. 8 Why was water allowed to accumulate in the annulus region over the years and Why does
this plant have two containments?

Obviously water in unwanted places is as a result of poor operating practices. The issue
was initially identified by NextEra as a part of their license renewal application and they
have made commitments to keep the area water free while groundwater may continue to
infiltrate periodically. The plant has two containment buildings, a primary containment
building and an enclosure building since that was a part of the initial current licensing
basis.

P. 9 How does the alkali-silica issue affect the potential for a hearing and other contentions for
the hearing?

This is not a contention for the hearing; there should be no affect on the existing
contentions. However, the Commission's rules of practice in 10 CFR Part 2 (specifically
2.309) provide for "late-filed" contentions.

[Reason: The regulation governing submission of additional contentions after the initial
time to file is complicated. There are actually two types of late-filed contentions-timely
and untimely. If the contention is based on new information that is materially different than
what was previously available, the contention is considered timely. If the contention is
based on information that is either not new or not materially different, then it is "untimely"
but may be admissible if the petitioner can show "good cause." ]

Other Questions related to site-specific issue:

S.1 How widespread is the ASR issue at Seabrook?

The extent of condition is unknown, although there is visual evidence of ASR in all below
grade concrete structure where groundwater has infiltration the concrete.

S.2 What is the unique about the concrete Containment Building at Seabrook?

Seabrook has a double containment structure that consists of pre-stressed inner
containment with steel reinforced outer containment.

S.3 How are the issues of concrete degradation in the Control Building and leakage from spent
fuel pool / transfer canal related?



These are two separate issues and each reflects the necessary conditions, water
saturation of concrete, for the onset of ASR. In the case of the spent fuel pool where
borated water is leaking through the concrete, conditions are especially conducive to
corrosion of rebar within the concrete.

S.4 What are the specifications for concrete structures at a commercial nuclear power plant?

United Engineers and Contractors (UE&C) Specifications require a concrete 28-day
minimum compressive strength of 5000 psi for the intake structure, 4000 psi for the
containment and enclosure building, and 3000 psi for other structures including the Control
Building.

S.5 How many cores samples have been taken by NextEra and what are the locations?

Twelve (12) concrete core specimens at designated locations in four below grade, exterior
walls of the Control Building / B Electrical Tunnel. Of these twelve cores, four (4) were
evaluated through petrographic analysis.

S.6 What were the results of the concrete assessments made through core sample tests?

NextEra performed petrographic examinations of four (4) concrete core specimens, and
evaluated them for changes in the modulus of elasticity and penetration resistance tests.
The results confirmed the presence of ASR, and the ARS has resulted in a reduction of
the elastic modulus of concrete and compressive strength in the below grade walls of a
seismic Category I building.

S.7 Are the concrete structures currently within design margins? If so, when will loss of
design margin become unacceptable?

Yes, despite a reduction in concrete properties, it is within design margins. However, the
loss of design margin will become unacceptable if a compressive strength test is more
than 500 psi below the design strength.

S.8 How much design margin has been lost?

The compressive strength has been reduced by 20% and the modulus of elasticity has
been reduced by 40%.

S.9 What is the rate of ASR progression?

The rate is unknown at this time because NextEra only has one set of baseline data.
Once more data is collected in the future a trend and rate can be established.

S.10 On average, how thick are the concrete walls in the Control Building?

Two (2) to four (4) feet thick.

S.11 Based on data from initial core samples, which other areas in the Control Building are
candidates to experience ASR?
Based on systematic walkdowns by NRC staff, all non-confined spaces that are below-



grade have been observed to experience water infiltration and are candidates for potential
ASR. The advanced nature of the ASR found in the initial cores suggests other water
saturated areas are also likely to contain ASR.

S.12 Based on NRC inspections, what areas exhibit visual signals of ASR?

All areas in the Control Building that are below grade (i.e., basement areas) exhibit some
or all visual signal of ASR. Additionally, the Containment Enclosure building is water
saturated and exhibits cracking patterns indicative of ASR. See P4 for other reas that will
be investigated.

S.13 Has ASR been confirmed to be present in the Containment Building?

No. All of the sample cores taken thus far came from the Control Building so there exists
no data from the Containment Building. However, areas of the Containment Building and
the Containment Enclosure Building that are saturated in water are candidates for ASR.

S.14 What is the root cause of ASR in the concrete structures at Seabrook?

NextEra has not yet performed a root cause analysis.

General Questions Related to Concrete and ASR:

G.1 What is the difference between cement and concrete?
Although the terms cement and concrete often are used interchangeably, cement is
actually an ingredient of concrete. Concrete is a mixture of aggregates and paste.

G.2 What is concrete aggregate?
Aggregates are inert granular materials such as sand, gravel, or crushed stone that,
along with water and cement paste, are an essential ingredient in concrete. Aggregates
account for 60 to 75 percent of the total volume of concrete. For a good concrete mix,
aggregates need to be clean, hard, strong particles free of absorbed chemicals or
coatings of clay and other fine materials that could cause the deterioration of concrete.
Aggregates strongly influence concrete's properties, and consequently, selection of
appropriate aggregates is an important process prior to construction.

G.3 What are the reactive components found in concrete?
Reactive forms of glass-like silica.

G.4 What is Alkali-Silica Reaction (ASR) ?
ASR in concrete is a reaction that involves the hydroxide ions in pore solution in cement
paste and the reactive silica in aggregate. The main reaction product of ASR is called
ASR gel and is located mainly in the interface zone between the aggregate and
surrounding cement paste. In the presence of moisture, the ASR gel expands and
generates significant interface pressure that may cause micro-cracks in concrete.

G.5 What are the typical signs of ASR?
(1.) Significant surface aggregate popouts, (2.).pattemed crack formations in the cover
concrete, (3.) calcite leakage, and (4.) discoloration.



G.6 What does the presence of white crust on the outside of concrete indicate?
This phenomenon is referred to as efflorescence and is a deposit of salts having emerged
in solution from within and subsequently been precipitated by a reaction, such as
carbonation or evaporation. It may be indicative of the presence of ASR warranting further
.investigation.

G.8 Can ASR be confirmed visually?
No. The presence of ASR can only be confirmed through core sampling from which thin
cross-sections can be used to determine the presence of ASR through petrographic
analysis.

G.9 What is petrographic analysis?
A detailed description of the concrete used to examine the mineral content and textural
relationships. ASR gel can only be seen on a microscopic scale, so a petrographic
analysis is necessary.

G.10 What test methods are available for testing the presence and behavior of ASR?
The mortar bar test (ASTM C-227), the rock cylinder test (ASTM C-586), the tests of
ASTM C-289 and ASTM C-295.

G.11 What parameters of concrete are typically measured?
The modulus of elasticity and compressive strength.

G.12 What is the modulus of elasticity?
The modulus of elasticity is a measure of how a material or structure will deform and
strain when placed under stress. Materials deform differently when loads and stresses
are applied, and the relationship between stress and strain typically varies. The ability of
matter to resist or transmit stress is important, and this property is often used to
determine if a particular material is suitable for a specific purpose.

G.13 How is the compressive strength measured?
Compressive strength is tested by measuring the force needed to break concrete cores.
According to Building Code Requirements for Reinforced Concrete (ACI 318), as long as
no single test is more than 500 psi below the design strength and the average of three
consecutive tests equals or exceed the design strength then the concrete is acceptable.

G.14 What are the contribution factors to the presence of ASR?
(1.) Prolonged groundwater saturation, (2.) reactive silica or siliceous components in the
aggregate, and (3.) sufficiently high hydroxyl ion concentration in the concrete pore
solution.

G.15 What determines the maximum reaction rate and expansion of the concrete?
The rate of reaction depends on many parameters, such as the volume fraction of water to
cement, the type and size distribution of reactive aggregate, the composition and alkali
content of the cement, and the mixture proportion of the concrete such as water-cement
ratio.

G.1 6 What mitigation procedures should have been used to prevent and/or minimize the effects
of A SR?
In new construction, control of alkali-aggregate reactions is done by eliminating
deleteriously reactive aggregate materials from consideration through petrographic



examinations, laboratory evaluations, and use of materials with proven service histories.
Additional mitigation procedures for new construction include the use of concrete strength
additives, restricting the cement alkali contents to less than 0.6% Na2O equivalent, and
application of barriers to restrict or eliminate reactions.

G. 17 What does 28-day strength mean?
After the initial pour, concrete hardens and gains strength as it hydrates. The hydration
process happens rapidly at first and slows down as time goes by. A time period of 28 days
was selected by specification Writing authorities as the age that all concrete should be
tested. At this age, a substantial percentage of the hydration has taken place.

G.18 What is 3, 000 pound concrete mean?
It is concrete that is strong enough to carry a compressive stress of 3,000 psi (20.7 MPa)
at 28 days.

G.19 What is a seismic Category I structure?
Concrete structures at NPPs are classified according to their importance in the
prevention and mitigation of accidents. The structures are designed to withstand the
effects of natural phenomena without loss of capability to perform their safety functions.
The designation of seismic Category 1 refers to structures, systems, and components
that are designed and built to withstand the maximum potential earthquake stresses for
a particular region.

G.20 What is the Control Building?
The Control Building contains the essential switchgear rooms, the cable spreading room
and the main control room.

G.21 How does ASR affect the concrete system, including the rebar?
ASR opens up pathways for water to interact with the rebar and increase the rate of
corrosion to the system.



Q & As: Seabrook's Adverse Concrete Conditions Due to Distress from Alkali-Silica
Reaction (ASR)

General Questions Related to Concrete and ASR:
G.1 What is the difference between cement and concrete?

Although the terms cement and concrete often are used interchangeably, cement is
actually an ingredient of concrete. Concrete is a mixture of aggregates and paste.

G.2 What is concrete aggregate?
Aggregates are inert granular materials such as sand, gravel, or crushed stone that,
along with water and cement paste, are an essential ingredient in concrete. Aggregates
account for 60 to 75 percent of the total volume of concrete. For a good concrete mix,
aggregates need to be clean, hard, strong particles free of absorbed chemicals or
coatings of clay and other fine materials that could cause the deterioration of concrete.
Aggregates strongly influence concrete's properties, and consequently, selection of
appropriate aggregates is an important process prior to construction.

G.3 What are the reactive components found in concrete ?
Reactive forms of glass-like silica.

G.4 What is Alkali-Silica Reaction (ASR) ?
ASR in concrete is a reaction that involves the hydroxide ions in pore solution in cement
paste and the reactive silica in aggregate. The main reaction product of ASR is called
ASR gel and is located mainly in the interface zone between the aggregate and
surrounding cement paste. In the presence of moisture, the ASR gel expands and
generates significant interface pressure that may cause micro-cracks in concrete.

G.5 What are the typical signs of ASR?
(1.) Significant surface aggregate popouts, (2.) patterned crack formations in the cover
concrete, (3.) calcite leakage, and (4.) discoloration.

G.6 What does the presence of white crust on the outside of concrete indicate?
This phenomenon is referred to as efflorescence and is a deposit of salts having emerged
in solution from within and subsequently been precipitated by a reaction, such as
carbonation or evaporation. It may be indicative of the presence of ASR warranting further
investigation.

G.8 Can ASR be confirmed visually?
No. The presence of ASR can only be confirmed through core sampling from which thin
cross-sections can be used to determine the presence of ASR through petrographic
analysis.

G.9 What is petrographic analysis?
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A detailed description of the concrete used to examine the mineral content and textural
relationships. ASR gel can only be seen on a microscopic scale, so a petrographic
analysis is necessary.

G.10 What test methods are available for testing the presence and behavior of ASR?
The mortar bar test (ASTM C-227), the rock cylinder test (ASTM C-586), the tests of
ASTM C-289 and ASTM C-295.

G.11 What parameters of concrete are typically measured?
The modulus of elasticity and compressive strength.

G.12 What is the modulus of elasticity?
The modulus of elasticity is a measure of how a material or structure will deform and
strain when placed under stress. Materials deform differently when loads and stresses
are applied, and the relationship between stress and strain typically varies. The ability of
matter to resist or transmit stress is important, and this property is often used to
determine if a particular material is suitable for a specific purpose.

G.13 How is the compressive strength measured?
Compressive strength is tested by measuring the force needed to break concrete cores.
According to Building Code Requirements for Reinforced Concrete (ACI 318), as long as
no single test is more than 500 psi below the design strength and the average of three
consecutive tests equals or exceed the design strength then the concrete is acceptable.

G.14 What are the contribution factors to the presence of ASR?
(1.) Prolonged groundwater saturation, (2.) reactive silica or siliceous components in the
aggregate, and (3.) sufficiently high hydroxyl ion concentration in the concrete pore
solution.

G.15 What determines the maximum reaction rate and expansion of the concrete?
The rate of reaction depends on many parameters, such as the volume fr'action of water to
cement, the type and size distribution of reactive aggregate, the composition and alkali
content of the cement, and the mixture proportion of the concrete such as water-cement
ratio.

G. 16 What mitigation procedures should have been used to prevent and/or minimize the effects
of ASR?
In new construction, control of alkali-aggregate reactions is done by eliminating
deleteriously reactive aggregate materials from consideration through petrographic
examinations, laboratory evaluations, and use of materials with proven service histories.
Additional mitigation procedures for new construction include the use of concrete strength
additives, restricting the cement alkali contents to less than 0.6% Na20 equivalent, and
application of barriers to restrict or eliminate reactions.
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G. 17 What does 28 -day strength mean?
After the initial pour, concrete hardens and gains strength as it hydrates. The hydration
process happens rapidly at first and slows down as time goes by, A time period of 28 days
was selected by specification writing authorities-as the age. that at..concrete. should. be
tested. At this age, a substantial percentage oftihe hfydtioin ,hastaken place.

G.18 What is 3, 000 pound concrete mean?
It is concrete that is strong enough to carry a compressive stress of 3,000 psi (20.7 MPa)
at 28 days.

G. 19 What is a seismic Category / structure-?
Concrete structures at NPPs are classified according to their importance in the
prevention and mitigation of accidents. The structures are designed to withstand the
effects of natural phenomena without loss of capability to perform their safety functions.
The designation of seismic Category 1 refers to structures, systems, and components
that are designed and built to withstand the maximum potential earthquake stresses for
a particular region.

G.20 What is the Control Building?
The Control Building contains the essential switchgear rooms, the cable spreading room
and the main control room.

G.21 How does ASR affect the concrete system, including the rebar?
ASR opens up, pathways for water to interact with the rebar and increase the rate of
corrosion to the system.

Questions related to site-specific issues:

S.1 How widespread is the ASR issue at Seabrook?
The extent of condition is unknown, although there is visual evidence of ASR in all below
grade concrete structure where groundwater has infiltration the concrete.

S.2 What is the unique about the concrete Containment Building at Seabrook?
Seabrook has a double containment structure that consists of pre-stressed inner
containment with steel reinforced outer containment.

S.3 How are the issues of concrete degradation in the Control Building and leakage from spent
fuel pool / transfer canal related?
These are two separate issues and each reflects the necessary conditions, water
saturation of concrete, for the onset of ASR. In the case of the spent fuel pool where
borated water is leaking through the concrete, conditions are especially conducive to
corrosion of rebar within the concrete.

S.4 What are the specifications for concrete structures at a commercial nuclear power plant?
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United Engineers and Contractors (UE&C) Specifications require a concrete 28-day
minimum compressive strength of 5000 psi for the intake structure, 4000 psi for the
containment and enclosure building, and 3000 psi for other structures including the Control
Building.

S.5 How many cores samples have been taken by NextEra and what are the locations?
Twelve (12) concrete core specimens at designated locations in four below grade, exterior
walls of the Control Building / B Electrical Tunnel. Of these twelve cores, four (4) were
evaluated. through petrographic analysis.

S.6 What were the results of the concrete assessments made through core sample tests?
NextEra performed petrographic examinations of four (4) concrete core specimens, and
evaluated. them for changes in the modulus of elasticity and penetration resistance tests.
The results confirmed the presence of ASR, and the ARS has resulted in a reduction of
the elastic modulus of concrete and compressive strength in the below grade walls of a
seismic Category I building.

S.7 Are the concrete structures currently within design margins? If so, when will loss of
design margin become unacceptable?
Yes, despite a reduction in concrete properties, it is within design margins. However, the
loss of design margin will become unacceptable if a compressive strength test is more
than 500 psi below the design strength.

S.8 How much design margin has been lost?
The compressive strength has been reduced by 20% and the modulus of elasticity has
been reduced by 40%.

S.9 What is the rate of ASR progression?
The rate is unknown at this time because NextEra only has one set of baseline data.
Once more data is collected in the future a trend and rate can be established.

S.10 On average, how thick are the concrete walls in the Control Building?
Two (2) to four (4) feet thick.

S.11 Based on data from initial core samples, which other areas in the Control Building are
candidates to experience ASR?
Based on systematic' walkdowns by NRC staff, all non-confined spaces that are below-
grade have been observed to experience water infiltration and are candidates for potential
ASR. The advanced nature of the ASR found in the initial cores suggests other water
saturated areas are also likely to contain ASR.

S.12 Based on NRC inspections, what areas exhibit visual signals of ASR?
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All areas in the Control Building that are below grade (i.e., basement areas) exhibit some
or all visual signal of ASR. Additionally, the Containment Enclosure building is water
saturated and exhibits cracking patterns indicative of ASR.

S.13 Has ASR been confirmed to be present in the Containment Building?
No. All of the sample cores taken thus far came from the Control Building so there exists
no data from the Containment Building. However, areas of the Containment Building and
the Containment Enclosure Building that are saturated in water are candidates for ASR.

S.14 What is the root cause of ASR in the concrete structures at Seabrook?
NextEra has not yet performed a root cause analysis.

S.15 Is the site planning to take cores from other areas to test for ASR?
Yes. Licensee plans to continue to investigate the degree of ASR induced degradation in
other structures at Seabrook, which will be done in two stages:
(1) In January 2011, they will sample the CE (containment enclosure building), DG
(diesel generator fuel oil storage tank room), EFW (emergency feedwater building), RHR
(emergency core cooling system equipment vault), and RCA walkway (radiation control
area access tunnel); and (2) In June 2011, they will sample the SW CT-(service water
cooling tower), FSB (fuel storage building), SWPH (service water pump house), WPB
(waste process building), ITS/DTS (intake transition structure I discharge transition
structure).

S.16 Is the plant safe? Why is the plant safe?
Yes. NextEra's operability determination concluded that the structural integrity of the
Control Building was intact with 6.7% margins to the design limits for the current
licensing basis condition (hydrostatic pressure for water table at site grade). While
margins to the design limits are adequate based on known data, the full extent and
degree of ASR at Seabrook remains unknown, as well as whether design margins. have
been reduced below acceptable limits elsewhere. Licensee actions continue to identify
the full extent and degree of ASR degradation in other structures at Seabrook, with
additional core samples and analysis of concrete planned in January and June 2011
(see question Sx above).

S.17 What is the NRC doing about the A SR issue?
NRC review of the issue began in the 3d'quarter 2010 and continues:. (1) completed an
immediate safety review (done); (2) following NextEra ongoing operability assessments;
(3) PIR sample planned for 2 nd Quarter 2011; (4) LR RAI review of issue under AMP; (5)
LR inspection in March 2011; and, (6) TIA to evaluate need for technical input on
building dynamic response due to degraded concrete conditions.
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March 27, 2012

NOTIFICATION/MINI-COMMUNICATION PLAN

Issuance of Seabrook Standalone Report Dealing With
Alkali-Silica Reaction in Concrete at Seabrook.

Revision 4, 3/26/12 300pm

Key Messages

$ On March 26, 2012, the U.S. Nuclear Regulatory Commission (NRC) issued an
inspection report for Seabrook Station (No. 05000443/2011010). The report contains
the results of an inspection (dealing with problem identification and resolution samples
along with follow-up to unresolved items (URI) for operability determinations and
modifications) conducted onsite during the period September 26, 2011 to January 20,
2012. Two findings of very low safety significance were identified. The inspection
involved technical staff from Headquarters and a Region III inspector.

$ See background attached for a description of ASR.

$ The purpose of the inspection was to:

> Address licensee actions associated with two URIs involving the analysis and
evaluation actions by NextEra related to the degradation of certain safety related
structures as reflected in NextEra's Prompt Operability Determinations.

> Review the control of contractor and laboratory work in accordance with the quality.
assurance plan.

> Update actions associated with a more detailed analysis and evaluation to be
completed on the containment enclosure building.

$ The following conclusions were reached by the inspection team:

> The subject structures are operable but degraded and this reflected a changed
status because of NRC staff questions from earlier in the inspection period in which
the buildings were viewed as operable meeting full qualifications.

> The NRC staff calls for a management meeting in headquarters on April 23, 2012 in
order to discuss technical details of remaining analyses and evaluations to be
completed along with related technical problems associated with groundwater inflow
to the buildings.

> The findings were of very low safety significance and one involved a failure to
properly implement a self imposed standard with respect to NextEra's operability
determinations for degraded safety-related structures due to ASR. The other finding
was a violation of 10 CFR 50.59 in that NextEra conducted an inadequate screening
to accept as-is conditions for reduced modulus of elasticity for the degraded
safety-related structures.

) A new URI was opened dealing with NextEra Corrective Actions for the use of
calculation methods used to evaluate the affects of the ASR issue. The open
operability determinations were updated and were covered by a previous URI.

The inspection and NRC expert review determined the ASR affected structures
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remained capable of performing their safety-related functions. This determination was
based in part by the following: 1) conservative safety load factors in controlling load
conditions and engineering conservatisms in design provide reasonable expectation that
affected structures can perform their safety function, despite the current licensing and
design bases design margin being reduced by the change of mechanical properties; 2)
field walk-downs confirmed no visible indication of significant deformation, distortion, or
displacement of structures, or rebar corrosion; 3) ASR identified limited to localized
areas in the concrete walls; 4) progression of ASR degradation is occurring slowly based
on existing operating experience and published literature, and NextEra continues to
monitor the affected structures.

See below notification process.

See attached anticipated questions and answers.



NOTIFICATION SEQUENCE

Time ACTION Responsible

Sequence Organizationll ndivi
dual

T = 0 DRS DD signs report cover letter and DRS BC notifies DRS - Chris Miller
(-3/26) NextEra and Rich Conte

T = 0 DRS emails report only to Site VP or other designated DRS - Admin
NextEra representatives. Assistant

T + 1 hr DRS Director and BC calls Site VP Paul Freeman. DRS - Rich Conte
Confirm receipt and inform VP that the NRC intends to with Chris Miller
make external stakeholder notifications on Tuesday
morning and release the report publicly on Tuesday.
Request that the licensee not make external notifications
before the NRC does. (licensee has already briefed
external stakeholders on the ASR issue) 603-773-7452

T = 900am Contact States of New Hampshire, Massachusetts and SLO -

(3/27) provide copy of signed letter McNamara/Tifft

T = 0900am SLOs provide OCA (Dacus) key messages/copy of signed SLO -
(3/27) letter McNamara/Tifft

T = Noon DRS Admin Assistant Initiated Immediate release in DRS Admin

Mon. 3/27 ADAMS (-4hours to occur) Assistant

T = Noon Report in ADAMS get released as public (ListServ) DRP Admin/ADAMS

(3/27)

As required Answer Questions from Public/Reporters OPA -
Screnci/Sheehan



Q & As: Seabrook's Degraded Concrete Conditions Due to Alkali-Silica Reaction (ASR)

Background:

The safety-related structures at Seabrook were constructed on bedrock or concrete fill founded
on bedrock. Waterproof membranes were attached, to the exterior of below grade structures and
voids between the bedrock and walls of the structures were backfilled with concrete. It is
believed that the waterproof membranes may have been damaged either during installation or
during the backfill process. The below-grade concrete structures, including the Control Building I
Electric Tunnel, have experienced saturation from groundwater infiltration in the years since
plant startup. NextEra has seen limited success in their attempts to mitigate ground water
infiltration at Seabrook (Seabrook - Updated Final Safety Ahalysis Report, Chapter 3.4.1,
ADAMS Accession No. ML09133041 1).

As part the NextEra License Renewal activities and its assessment of plant structures in June
2009, the licensee performed walk-down inspections of plant buildings, including the Control
Building and electrical tunnel. The inspections identified the following conditions: concrete with
groundwater infiltration; calcium carbonate deposits; corroded steel; pooling of water; surface
aggregate popouts; patterned crack formations in the cover concrete and discoloration around
the aggregates. Specifically, the below grade exterior walls at an elevation of 20 ft below grade
have been saturated by groundwater infiltration and have fine, random cracking. The
groundwater infiltration has produced large, tightly adherent deposits'of calcium oxide at certain
locations. The concrete walls in the Control Building / B-Electrical Tunnel exhibited the most
extensive conditions and were selected for further investigation. Based on microscopic
examination of concrete core samples taken from the buildings, the problem appears to be due
to and alkali-silica reaction (ASR).

The ASR is a chemical reaction in concrete, which occurs over time in the presence of water,
between the alkaline cement paste and reactive non-crystalline silica which is found in some
common coarse aggregates. In the presence of water, the ASR forms a gel that expands,
causing micro-cracks that change the physical structural properties of the concrete including
compressive, tensile, and shear strength. These characteristics or properties along with
strength information are important when conducting a building loading analyses for normal or
upset conditions such as for a seismic event.

The NRC staff discussed the pros and cons of having the meeting called for in the report near
the Seabrook site, the Region 1 Headquarters (King of Prussia, PA), or the NRC Headquarters
(Rockville, MD). The NRC staff decided to have the meeting at the NRC Headquarters based
on the number of senior managers and senior technical reviewers that will be attendance. The
NRC staff understands that there is significant public interest in the Seabrook ASR issue;
therefore, the NRC has a bridge line available for members of the public. I understand that you
will be attending the meeting in-person.

Problem at Seabrook wrt Degradation of Safety Related Structures:

P.1 What is the problem at Seabrook with respect to degradation of safety related concrete
structures? How was it found?

As a result of NextEra's assessment to support renewal of their license per Part 54, the
applicant/licensee analyzed concrete core samples from exterior walls of the Control
Building. In August 2010, the tests resulted in a report of a change in material



properties. The analysis revealed moderate-to-severe alkali-silica reaction (ASR), in
chronically wetted areas of the foundation, with reductions reported in the concrete
compressive strength and modulus of elasticity. These reductions demonstrated the
possibility that the Control Building may not have met its design basis function, and
therefore, required further evaluation. The Control Building was subsequently found to
be within the design limits by an operability determination. The licensee continues to
evaluate the extent of these conditions, site-wide, for other structures subject to the ASR
problem.

P.2 Why now in the year 2010-12 was this found and only because of license renewal so
many years away?

The appearance of ASR apparently is due to poor construction and concrete testing
practices. Further, it took some time for the licensee to uncover the problem due, in
part, to inadequate maintenance rule monitoring per 10 CFR 50.65 a(1). An NRC
identified non-cited violation of very low safety significance (Green) was issued in 2010.
Licensee testing to date has not shown any reliable test results being outside design
specifications for the safety related structures [i.e., the control building and containment
enclosure building].

P.3 How does this affect current operations and why is there no immediate safety issue?
Is the plant safe? Why is the plant safe?

The plant is safe because licensee testing to date has not shown any reliable test results
being outside design specifications for the seismic I safety related structures [ie the
control building and containment closure building]. NextEra's operability determinations
have concluded that the structures are operable but degraded. The licensee is in the
process of evaluating a site-wide initial assessment of all important to safety structures
for impact from ASR. NRC staff documented its bases for why the safety related
structures can perform their safety function in the report (see upfront matter)

P.4 Is the site planning to take cores from other areas to test for ASR?

Not at this time. Efforts are turning toward a research effort to independently determine
concrete properties based on larger scale specimens that should be representative of the
concrete at Seabrook.

P. 5 What is the NRC doing about the ASR issue?

NRC review of the issue is ongoing. The region has been interfacing with headquarters
staff for technical assistance through a task interface agreement. We completed the
review of the operability determinations, found some problems that needed to be
addressed on a more immediate basis, and reviewed the revised operability
determinations. For the buildings evaluated, they are operable but degraded.

A Generic Communication was issued on November 18, 2010, Information Notice 2011-20
(ADAMS Accession Number ML1 12241029).



P.6 How does the problem affect license renewal?

The Seabrook license renewal review is ongoing. The schedule has been pushed out.
once and may be pushed out again because of ASR issue. All the other aspects of the
review are active.

More specifically, the licensee's response and plans for addressing the aging
management review are addressed in letters dated April 14, 2011, and August 11, 2011
in response to request for additional information (RAI) No. B.2.1.31-1 pp 4-7 (ADAMS
Accession Number ML 11008A131). By NRC letter dated July 17, 2011, (ADAMS
Accession Number MLI 11178A365) the safety review key millstones will not proceed
pending the submission of additional information related to the aging management of
structures affected by the alkali-silica reaction (Engineering Evaluation by NextEra is
expected to be completed in March 2012).

P. 7 Is this issue a generic safety issue?

The issue has not been classified as a part of the agency's generic safety issue resolution
-program. The process of ASR has been known for some time in the concrete industry and
steps have been taken to improve the detection of the necessary elements for the process
to occur before concrete pours and for the detection of its presence in existing concrete
structures. The Seabrook issue appears to be the first "confirmed" indication [never
formally reported to NRC] of ASR in safety-related concrete structures at a nuclear plant
in the US.

P. 8 Why was water allowed to accumulate in the annulus region over the years and why does
this plant have two containments?

Obviously, water in unwanted places is a result of poor operating practices. The issue
was initially identified by NextEra as a part of their license renewal application and they
have made commitments to keep the area water free while groundwater may continue to
infiltrate periodically. The plant has two containment buildings, a primary containment
building and an enclosure building since that was a part of the initial current licensing
basis.

P. 9 How does the alkali-silica issue affect the potential for a hearing and other contentions for
the hearing?

This is not a contention for the hearing; there should be no affect on the existing
contentions. HoweVer, the Commission's rules of practice in 10 CFR Part 2 (specifically
2.309) provide for "late-filed" contentions.

[Reason: The regulation governing submission of additional contentions after the initial
time to file is complicated. There are actually two types of late-filed contentions-timely
and untimely. If the contention is based on new information that is materially different than
what was previously available, the contention is considered timely. If the contention is
based on information that is either not new or not materially different, then it is "untimely"
but may be admissible if the petitioner can show "good cause." ]



Other Questions related to site-specific issue:

S.1 How widespread is the ASR issue at Seabrook?

The extent of condition was being evaluation by NextEra, although there is visual evidence
of ASR in all below grade concrete structure where groundwater has infiltration the
concrete.

S.2 What is the unique about the concrete Containment Building at Seabrook?

Seabrook has a double containment structure that consists of pre-stressed inner
containment with steel reinforced outer containment.

S.3 How are the issues of concrete degradation in the Control Building and leakage from spent
fuel pool / transfer canal related?

These are two separate issues and each reflects the necessary conditions, water
saturation of concrete, for the onset of ASR. In the case of the spent fuel pool where
borated water is leaking through the concrete, conditions are especially conducive to
corrosion of rebar within the concrete.

S.4 What are the specifications for concrete structures at a commercial nuclear power plant?

United Engineers and Contractors (UE&C) Specifications require a concrete 28-day
minimum compressive strength of 5000 psi for the intake structure, 4000 psi for the
containment and enclosure building, and 3000 psi for other structures including the Control
Building.

S.5 Not used

S.6 What were the results of the concrete assessments made through core sample tests?

NextEra performed petrographic examinations of four (4) concrete core specimens, and
evaluated them for changes in the modulus of elasticity and penetration resistance tests.
The results confirmed the presence of ASR, and the ASR has resulted in a reduction of
the elastic modulus of concrete and compressive strength in the below grade walls of a
seismic Category I building.

S.7 Are the concrete structures currently within design margins? If so, when will loss of
design margin become unacceptable?

The licensee's operability determination is "Operable but degraded (below full

qualification)." This means that design margins are reduced but not unacceptably.

S.8 How much design margin has been lost?

The compressive strength has been reduced by 20% and the modulus of elasticity. has
been reduced by 40%.



S.9 What is the rate of ASR progression?

The rate is unknown at this time because NextEra only has one set of baseline data.
Once more data is collected in the future a trend and rate can be established.

S.10 On average, how thick are the concrete walls in the Control Building?

Two (2) to four (4) feet thick.

S.11 Based on data from initial core samples, which other areas in the Control Building are
candidates to experience A SR?

Based on systematic walkdowns by NRC staff, all non-confined spaces that are below-
grade have been observed to experience water infiltration and are candidates for potential
ASR. The advanced nature of the ASR found in the initial cores suggests other water
saturated areas are also likely to contain ASR.

S.12 Based on NRC inspections, what areas exhibit visual signals of ASR?

All areas in the Control Building that are below grade (i.e., basement areas) exhibit some
or all visual signal of ASR. Additionally, the Containment Enclosure building is water
saturated and exhibits cracking patterns indicative of ASR. See P4 for other areas that will
be investigated.

S.13 Has ASR been confirmed to be present in the Containment Building?

No. All of the sample cores taken thus far came from the Control Building so there exists.
no data from the Containment Building. However, areas of the Containment Building and
the Containment Enclosure Building that are saturated in water are candidates for ASR.

S.14 What is the root cause of ASR in the concrete structures at Seabrook?

NextEra has not yet performed a root cause analysis.

General Questions Related to Concrete and ASR:

G.1 What is the difference between cement and concrete?
Although the terms cement and concrete often are used interchangeably, cement is
actually an ingredient of concrete. Concrete is a mixture of aggregates and paste.

G.2 What is concrete aggregate?
Aggregates are inert granular materials such as sand, gravel, or crushed stone that,
along with water and cement paste, are an essential ingredient in concrete. Aggregates
account for 60 to 75 percent of the total volume of concrete. For a good concrete mix,
aggregates need to be clean, hard, strong particles free of absorbed chemicals or
coatings of clay and other fine materials that could cause the deterioration of concrete.
Aggregates strongly influence concrete's properties, and consequently, selection of
appropriate aggregates is an important process prior to construction.

G.3 What are the reactive components found in concrete?



Reactive forms of glass-like silica.

G.4 What is Alkali-Silica Reaction (ASR) ?
ASR in concrete is a reaction that involves the hydroxide ions in pore solution in cement
paste and the reactive silica in aggregate. The main reaction product of ASR is called
ASR gel and is located mainly in the interface zone between the aggregate and
surrounding cement paste. In the presence of moisture, the ASR gel expands and
generates significant interface pressure that may cause micro-cracks in concrete.

G.5 What are the typical signs of ASR?
(1) Significant surface aggregate popouts, (2) patterned crack formations in the cover
concrete, (3) calcite leakage, and (4) discoloration.

G.6 What does the presence of white crust on the outside of concrete indicate?
This phenomenon is referred to as efflorescence and is a deposit of salts having emerged
in solution from within and subsequently been precipitated by a reaction, such as
carbonation or evaporation. It may be indicative of the presence of ASR warranting further
investigation.

G.8 Can ASR be confirmed visually?
No. The presence of ASR can only be confirmed through core sampling from which thin
cross-sections can be used to determine the presence of ASR through petrographic
analysis.

G.9 What is petrographic analysis?
A detailed description of the concrete used to examine the mineral content and textural
relationships. ASR gel can only be seen on a microscopic scale, so a petrographic
analysis is necessary.

G.10 Not used

G,11 Not used

G.12 What is the modulus of elasticity?
The modulus of elasticity is a measure of how a material or structure will deform and
strain when placed under stress. Materials deform differently when loads and stresses
are applied, and the relationship between stress and strain typically varies. The ability of
matter to resist or transmit stress is important, and this property is often used to
determine if a particular material is suitable for a specific purpose. Definitions for key
ratios are defined in the back of the report.

G.13 How is the compressive strength measured?
Compressive strength is tested by measuring the force needed to break concrete cores.
According to Building Code Requirements for Reinforced Concrete (ACI 318), as long as
no single test is more than 500 psi below the design strength and the average of three
consecutive tests equals or exceed the design strength then the concrete is acceptable.

G.14 What are the contribution factors to the presence of ASR?
(1.) Prolonged groundwater saturation, (2.) reactive silica or siliceous components in the
aggregate, and (3.) sufficiently high hydroxyl ion concentration in the concrete pore
solution.



G.1 5 What determines the maximum reaction rate and expansion of the concrete?
The rate of reaction depends on many parameters, such as the volume fraction of water to
cement, the type and size distribution of reactive aggregate, the.composition and alkali
content of the cement, and the mixture proportion of the Concrete such as water-cement
ratio.

G.16 What mitigation procedures should have been used to prevent and/or minimize the effects
of ASR?
In new construction, control of alkali-aggregate reactions is done by eliminating
deleteriously reactive aggregate materials from consideration through petrographic
examinations, laboratory evaluations, and use of materials with proven service histories.
Additional mitigation procedures for new construction include the use of concrete strength
additives, restricting the cement alkali contents to less than 0.6% Na20 equivalent, and
application of barriers to restrict or eliminate reactions.

G. 17 What does 28-day strength mean?
After the initial pour, concrete hardens and gains strength as it hydrates. The hydration
process happens rapidly at first and slows down as time goes by. A time period of 28 days
was selected by specification writing authorities as the age that all concrete should be
tested. At this age, a substantial percentage of the hydration has taken place.

G.18 What is 3,000 pound concrete mean?
It is concrete that is strong enough to carry a compressive stress of 3,000 psi (20.7 MPa)
at 28 days.

G.19 What is a seismic Category I structure?
Concrete structures at NPPs are classified. according to their importance in the
prevention and mitigation of accidents. The structures are designed to withstand the
.effects of natural phenomena without loss of capability to perform their safety functions.
The designation of seismic Category I refers to structures, systems, and components
that are designed and built to withstand the maximum potential earthquake stresses for
a particular region.

G.20 What is the Control Building?
The Control Building contains the essential switchgear rooms, the cable spreading room
and the main control room.

G.21 How does ASR affect the concrete system, including the rebar?
ASR opens up pathways for water to interact with the rebar and increase the rate of
corrosion to the system.


