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. ATTN: David B. Matthews, Director
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SUBJECT: .COMANCHE PEAK NUCLEAR POWER PLANT, UNITS 3 AND 4
: DOCKET NUMBERS 52-034 AND 52-035
SUPPLEMENTAL INFORMATION FOR RESPONSES TO REQUESTS FOR
* ADDITIONAL INFORMATION NO. 1889 AND 3698

Dear Sir:

Luminant Generation Company LLC (Luminant) submits herein supplemental information for the
responses to Requests for Additional Information No. 1889 and 3698 for the Combined License
Application for Comanche Peak Nuclear Power Plant Units 3 and 4. The affected Final Safety Analysis
Report pages are included with the responses. For the convenience of the NRC, the enclosed CD
includes all of the revised FSAR pages and figures in addition to the hard copies included with the
letter.

Should you have any questions regarding these responses, please contact Don Woodlan (254-897-6887,
Donald. Woodlan@lummant com) or me.

There are no commitments in this letter. Submittal of FSAR Figure 9.5.1-201 herein closes Commitment
#6081 from TXNB-09071 dated November 20, 2009 (ML093280698).

I state under penalty of perjury that the foregoing is true and correct.
Executed on February 22, 2010.
Sincerely,
Luminant Generation Company LLC

SEVERNN

Rafael Flores

Attachments: 1. Supplemental Response to Request for Additional Information No. 1889
(CP RAI #11)

2. Supplemental Response to Request for Addltlonal Information No 3698

(CP RAI #109) . :
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SUPPLEMENTAL RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

Comanche Peak, Units 3 and 4
Luminant Generation Company LLC

Docket Nos. 52-034 and 52-035

RAI NO.: 1889 (CP RAI #11)
SRP SECTION: 02.05.02 - Vibratory Ground Motion
QUESTIONS for Geosciences and Geotechnical Engineering Branch 1 (RGS1)

DATE OF RAI ISSUE: 7/1/2009

QUESTION NO.: 02.05.02-16

The Meers fault is about 270 km from the CPNPP site with an Mmax distribution of 6.85+0.15 (Table
2.5.2-213) and a dominant recurrence interval of 1265 years. Considering these parameters, the staff is
unclear why the Meers source’s contribution to mean hazard is almost invisible in the 1 to 2.5 Hz
deaggregations, and only a small contributor to the 5 to 10 Hz deaggregations of Figures 2.5.2-223 to
227. Please explain the near invisibility of the Meers source in FSAR Figures 2.5.2-223 to 227.

SUPPLEMENTAL INFORMATION:

During preparation of FSAR Subsection 2.5.2, the Gulf Coast ground motion equations were used for
the Meers fault, whereas the Mid-Continent equations from EPRI (2004) were more appropriate. The
Gulf Coast ground motion equations were also used for EPRI team sources, whereas the Mid-Continent
equations were more appropriate. The New Madrid seismic zone hazard calculations have always used
the Mid-Continent equations.

The initial response to this question was provided in Luminant letter TXNB-09049 dated September 28,
2009 (ML092740182). The response consisted of

= reviewing seismic source contribution for EPRI teams (several sources were added)

= recalculating rock seismic hazard using the Mid-Continent equations for the Meers fault and
EPRI team sources, and using the original Mid-Continent equations for the New Madrid seismic
zone

» recalculating site response for the 1E-4, 1E-5, and 1E-6 rock ground motions
= recalculating site-specific hazard (with site response)

This procedure follows Appendix D.4 of RG 1.208. For these site-specific hazard calculations, the Mid-
Continent rock ground motion equations were used for the New Madrid seismic zone, with the updated
site amplifications and the Cumulative Absolute Velocity (CAV) filter. The soil hazard from New Madrid
changed from previous calculations because the site amplifications changed due to soil nonlinearity
(they were calculated at different amplitudes) and because of motion amplitude for Peak Ground
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Acceleration (PGA). The CAV is a broad-banded measure of ground motion damageability that
depends on both spectral acceleration at each frequency and on PGA. Even if the site amplification at
1 Hz does not change at a site, changing the PGA amplification will affect the site hazard at 1 Hz
through the CAV filter. '

The attached FSAR pages supplement the initial response to this question and the first supplement

submitted on December 14, 2009 via Luminant letter TXNB-09084 (ML093561101).
Impact on R-COLA |

See attached marked-up FSAR Revision 1 pages

. 2.5-72
2.5-73
2.5-76
2.5-77
2.5-78

2.5-79

2,580
2.5-81

2.5-82
2.5-83

2.5-96
2.5-97
2.5-98
2.5-99
2.5-100

2.5-256
2.5-305
2.5-307
2.5-308
2.5-309

and Figures 2.5.2-204, 2.5.2-206, 2.5.2-207, and 2.5.2-208.

Impact on S-COLA

None.

Impact on DCD

None. .

2.5-310
2.5-311
2.5-312

- 25313

2.5-316

2.5-346
2.5-349
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25.21.31 Recent Earthquakes

No significant earthquakes, defined as earthquakes with an impact on the seismic

hazard at CPNPP Units 3 and 4 or seismic source characterization of sources

relevant to CPNPP Units 3 and 4, have occurred within the site region since the

end date of the EPRI-SOG seismicity catalog (i.e., post-1984). For example, the

largest post-1984 earthquake within the site region is the September 6, 1997,

Emb 4.5 earthquake in south-central Oklahoma, approximately 180 mi from

CPNPP Units 3 and 4. However, threefour earthquakes have occurred outside of |RCOL2_02.0
the site region with relevance to seismic hazard at CPNPP Units 3 and 4 and 5.02-16 802
seismic source characterizations for CPNPP Units 3 and 4. Two of these

earthquakes, the January 2, 1992, Emb 5.0 in southeast New Mexico and the

April 14, 1995, Emb 5.8 Alpine earthquake in west Texas (Figure 2.5.2-201), are

documented within the updated seismicity catalog (see Subsection 2.5.2.1.2). The

thirdother two events, the February 10, 2006, Ms 5.3 and September 10, 2006 RCOL2_02.0
earthquakes in the Gulf of Mexico (Reference 2.5-377), isare well outside the 5.02-16 502
update region (Figure 2.5.2-205) and isare not in the updated catalog. Each of

these events is discussed below.

January 2, 1992, Emb 5.0 Rattlesnake Canyon, New Mexico

The January 2, 1992, Emb 5.0 earthquake near Rattlesnake Canyon, New Mexico

(Table 2.5.2-201) was felt over an area of approximately 440,000 km?2 and had a
maximum Modified Mercalli Intensity of V (Reference 2.5-378). CPNPP Units 3
and 4 are outside of the felt area as defined by Frohlich and Davis (Reference 2.5-
378), and no damage was reported from this earthquake within the felt area
(Reference 2.5-378). A focal mechanism of the event determined by Sanford, et
al. (Reference 2.5-379) shows that the event was characterized by thrust motion
with an east-west compression axis. The event occurred within the central basin
platform of the Permian basin, a region of active hydrocarbon exploration.
Exploration within the basin produces some seismicity, but it is unknown if this
earthquake is of tectonic or man-induced origin (References 2.5-379 and 2.5-
380).

April 14, 1995, Emb 5.8 Alpine, Texas

The April 14, 1995, Emb 5.8 earthquake near Alpine, Texas, (Table 2.5.2-201) -

was felt over an area of approximately 760,000 km? and had a maximum intensity
of MMI VI (Reference 2.5-378). CPNPP Units 3 and 4 are within the MMI | to Il|
intensity isoseismal region defined by Frohlich and Davis (Reference 2.5-378).
Near the epicenter, reported damage includes broken gas mains, cracked walls,
and broken windows (Reference 2.5-378). Frolich and Davis (Reference 2.5-378)
report that the earthquake was felt in Dallas, Texas, only in high-rise buildings. No
known felt reports come from the region immediately surrounding CPNPP Units 3
and 4. A focal mechanism of the event determined by the Global Centroid Moment
Tensor Project shows that the event was an earthquake with normal faulting
motion with a tensile axis oriented approximately north-northeast (Reference 2.5-
317). The event occurred along the eastern boundary of the Rio Grande Rift

2.5-72 ‘ Revision4
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(RGR) (Reference 2.5-318), an extensional tectonic province characterized by
active seismicity related to normal faulting (see discussion in Subsection
2.5.1.1.4.3.7.1). Research has shown that the RGR influences the upper crustal
state of stress well eastward of the topographically defined RGR (see discussion
in Subsection 2.5.1.1.4.3.7.1). Partly based on these observations, some
researchers believe that this earthquake is related to RGR tectonics. For the
CPNPP Units 3 and 4 PSHA, this earthquake is mterpreted as related to RGR
tectonics.

February 10, 2006, Ms 5.3 Green Canyon, Gulf of Mexico

The February 10, 2006, Ms 5.3 event in the Gulf of Mexico is well outside the
update region (Reference 2.56-377) and is not in the updated catalog. The event
was felt in coastal Louisiana, Texas, and Florida and had a maximum intensity of
MMI lll (Reference 2.5-381). The earthquake occurred along the Sigsbee
escarpment off Louisiana. Nettles (Reference 2.5-382) has interpreted this event
as a gravity-driven landslide based on the lack of high-frequency energy in the
waveforms, slow rise time, preliminary focal mechanism determinations, and the
location of the event on the Sigsbee escarpment. Preliminary conclusions of

- Dellinger, et al. (Reference 2.5-383) also support this interpretation, but Dellinger,
et al. (Reference 2.5-383) admit that neither a consensus nor conclusive ,
interpretation of the event mechanism has been determined. The implication of
the “landslide” interpretation is that large mass sliding events along the Sigsbee
escarpment may be detectable on local and regional seismic networks. However,
no other earthquakes within the Gulf of Mexico have been attributed to this
mechanism, and other independent researchers have not conflrmed the landslide
mechanism for the February 10 event. »

September 10, 2006 Mw 5.8, Gulf of Mexico : RCOL2_02.0
) . |5.02-16 S02

The September 10, 2006, Mw 5.8 event in the Gulf of Mexicb is well outside the
update region (Reference 2.5-478) and is not in the updated catalog. However,

this event is one of the largest in the Gulf of Mexico and was considered during_

the investigations for the CPNPP Units 3 and 4 site (see Subsection 2.5.2.4.2.2).

The event occurred within the oceanic crust within the eastern Guif of Mexico. The

focal mechanism for the earthquake indicates a reverse sense of motion, and the
earthquake depth is reported as 13 to 19 miles (22 to 31 km) (Reference 2.5-478).

The Mw 5.8 magnitude for this earthquake is equivalent to Emb 6.1 (see

Subsection 2.5.2.1.2 for relationships used in magnitude conversions).

25.2.1.3.2 Historical Earthquakes . l

No additional significant historical earthquakes, defined as earthquakes having an
~ impact on the seismic hazard at CPNPP Units 3 and 4 or seismic source
characterization for CPNPP Units 3 and 4, other than those reported in the EPRI-
SOG seismicity catalog have been reported since publication of the EPRI-SOG
study (References 2.5-369 and 2.5-370). Below is a review of historical
earthquakes that are thought to have had significant felt effects within the region

2.5-73 Revision1
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“The following should be sought ... (1) a representation of the legitimate
range of technically supportable interpretations among the entire informed
technical community...” (page xv, NUREG/CR-6372).

The SSHAC outlines four levels of study for developing the range of
interpretations with the choice of level depending on the complexity of the issue to
be addressed. The four levels, Level 1 through 4, are distinguished by the
increasing levels of sophistication, resources, and participation by technical
experts.

For CPNPP Units 3 and 4, the EPRI-SOG source characterizations are used as
the base source models for determining the GMRS (Reference 2.5-369). The
EPRI-SOG model is chosen based on RG 1.208 that explicitly identifies the
source characterizations as an acceptable base model and the availability of
detailed documentation describing the EPRI-SOG model (References 2.5-369,
2.5-370, and 2.5-335). However, another supporting reason for using the EPRI-
SOG model is that the EPRI-SOG methodology and resultant source
characterizations (Reference 2.5-369) are consistent with a high level SSHAC
study (Level 3 to 4), and the final aggregate source characterizations were
developed to: :

“... reflect the range of current thinking on the causes of earthquakes in
" the eastern United States” (report summary page 1, Reference 2.5-369).

As required by RG 1.208, site and regional data collected for CPNPP Units 3 and
4 presented in Subsection 2.5.1 and Subsection 2.5.2.1 have been reviewed to:

“...determine whether there are any new data or interpretations that are
- not adequately incorporated into the existing PSHA databases” (page 11,
RG 1.208).

As required by the regulatory guidance, if significant new data or interpretations
are found they require update of the EPRI-SOG source characterizations.
Particular attention was paid to this review of new data collected for CPNPP Units
3 and 4 because of the time elapsed since development of the EPRI-SOG source
characterizations. The source characterizations of the Dames & Moore (zone 20)
and Law Engineering (zone 124) ESTs were subject to additional scrutiny
because their respective source models generated the highest and lowest hazard
estimates for CPNPP Units 3 and 4, respectively. From this review, it has been
determined no new data exist requiring alteration of the EPRI-SOG source
characterizations for CPNPP Units 3 and 4 with the exception of those updates
presented in Subsection 2.5.2.4.2. The only significant update is that for the
Meers fault, and, as described in Subsection 2.5.2.4.2.3.2, this update is
developed following SSHAC guidelines.

The following subsections present the seismic source characterizations from the
EPRI-SOG model (Reference 2.5-369) that are e+ther—w1th|n the site region.-er
a3 - Foliowing those

2.5-76 | Revision
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descriptions, a summary of seismic sources used in more recent seismic hazard
studies relevant to CPNPP Units 3 and 4 are presented. Source characterizations
developed since the EPRI-SOG study commonly use moment magnitude (Mw) to
describe earthquake magnitude whereas the EPRI-SOG study used body-wave
magnitude (my,). To allow comparisons between these magnitudes, both my, and

Mw magnitudes are reported below. To convert between the two magnitude
scales, the arithmetic mean of the magnitude conversions reported in Atkinson
and Boore (Reference 2.5-386), Frankel, et al. (Reference 2.5- 339) and EPRI
(Reference 2.5-387) are used.

25221 Summary of EPRI-SOG Source Model

The EPRI-SOG study completed during the 1980s (References 2.5-369, 2.5-370,
and 2.5-335) captured uncertainty in seismic source characterizations for the
CEUS through the elicitation of six independent ESTs to develop source models of
the CEUS. The six teams (Bechtel Group, Dames & Moore, Law Engineering,
Rondout Associates, Weston Geophysical Corporation, and Woodward-Clyde
Consultants) independently evaluated the same database of geologic, -
geophysical, and seismological observations to develop seismic sources for the
CEUS. The teams began by developing criteria for assessing the seismogenic -
activity of a tectonic feature (e.g., spatial association with large- or small-
magnitude earthquakes, evidence of geologically recent slip, orientation relative to
the regional stress regime). The ESTs then used the common database to identify
potentially seismogenic tectonic features and used their individual criteria to
determine the probability of seismaogenic activity for these features. Each EST
then defined seismic sources from the tectonic features and characterized the
sources using the EPRI-SOG PSHA methodology (References 2.5-369 and 2.5-
335) within which each source is characterized by the following: probability of
activity, maximum earthquake magnitude (Mmax) distribution, alternative source
geometries, source interdependencies, and smoothing parameters for use in
determining seismicity recurrence parameters. '

Each EST team provided detailed documentation of their seismic hazard

* assessments and source characterizations in separate volumes of the EPRI-SOG
study (Reference 2.5-369). However, for implementing the EST source zones into
the EPRI-SOG PSHA model, some simplifications were made to the original
source characterizations, as documented in the EQHAZARD Primer (Reference
2.5-335). These simplifications primarily reduced unneeded complexity in Mmax

distributions. The EQHAZARD Primer (Reference 2. 5 -335) is the primary source

of zone characterlzatlons presented below.

Table 2.5.2-202 through Table 2.5.2-207 summarize the source zone
characterizations for sources within 200 mi of CPNPP Units 3 and 4. The-ist-ef

RCOL2_02.0
5.02-16 S02
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hazard-ata-particlarsite(Referense2-6-327)These contributing sources are- |RCOL2_02.0

indicated-inTable2-6-2-202-threughTable2-6-2-207-and-are shown in Figure 5.02-16 S02
2.5.2-203 through Figure 2.5.2-208. These source zones are the starting point for

the PSHA at CPNPP Units 3 and 4. Also shown in Figure 2.5.2-203 through

Figure 2.5.2-208 are earthquakes from the combined catalog for CPNPP Units 3

and 4 (see Subsection 2.5.2.1) for earthquakes with Emb > 3.0.

In Subsection 2.5.2.2.1.1 through Subsection 2.5.2.2.1.6, the contributing source
zones for each EST are briefly discussed. More detailed information on each
source zone is provided in the EST volumes of the EPRI-SOG documentation
(Reference 2.5-369).

252211 Sources identified by Bechtel Group

Five source zones from Fthe Bechtel Group EST defined-five-seurce-zones-that |RCOL2_02.0
contributed to hazard at CPNPP Units 43 and 24 (Table 2.5.2-202) (Figure 2.5.2- |%:02-16 502
203) (References 2.5-369, 2.5-370, and 2.5-335): Texas Platform (zone BZ2),

Ouachita (zone 38), Oklahoma Aulacogen (zone 39), North Great Plains (zone

BZ3), and Combination (zone C04). Bechtel defined four additional zones that

extended to within the site region that diddo not contribute to hazard at CPNPP | RCOL2_02.0
Units 1 and 2 (Table 2.5.2-202) (References 2.5-369, 2.5-370, and 2.5-335): 5.02-16 S02
Meers Fault (zone 40), El Reno (zone 65), Gulf Coast (zone BZ1), and S.E.

Oklahoma (zone 55). Following is a brief discussion of the seismic source zones

that contributed to hazard-at—GPNPMJnM—aad—Q—aad—are—useﬁn—the—PSHA—fer— ?g?ﬁé*ggéo

Texas Platform (zone BZ2)

The Texas Platform source zone is a large background source zone extending
from eastern New Mexico into Texas (Figure 2.5.2-203). The zone is
characterized by an upper-bound Mmax of my, 6.6 (Table 2.5.2-202). CPNPP

Units 3 and 4 are contained within the zone.

Quachita (zone 38)

The Ouachita source zone extends from Arkansas into east Texas (Figure 2.5.2-
203) and was defined to encompass the extent of the Ouachita fold belt within this
region. The zone is characterized by an upper-bound Mmax of my, 6.6 (Table

2.5.2-202). The closest approach of the zone to CPNPP Units 3 and 4 is 125 mi.

Qklahoma Adlacogen (zone 39)

The Oklahoma Aulacogen source zone was drawn to encdmpass the Oklahoma
Aulacogen in Texas, Oklahoma, and New Mexico (Figure 2.5.2-203). The zone is
characterized by an upper-bound Mmax of my, 6.6 (Table 2.5.2-202). The closest

approach of the zone to CPNPP Units 3 and 4 is 89 mi.

2.5-78 Revisien-4
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"~ North Great Plains (zone BZ3)

The North Great Plains source zone is a large background zone extending over "
much of the central U.S. and into southern Canada (Figure 2.5.2-203). The zone
is characterized by an upper-bound Mmax of m, 6.6 (Table 2.5.2-202). The

closest approach of the zone to CPNPP Units 3 and 4 is 89 mi.

Combination (zone C04)

" Combination (zone C04) is comprised of the Oklahoma Aulacogen (zohe 39) and
Ouachita (zone 38) source zones. The zone is characterized by an upper-bound
Mmax of my, 6.6 (Table 2.5.2-202). The closest approach of the zone to CPNPP

Units 3 and 4 is 89 mi.
252.21.2 Sources identified by Dames & Moore

Seven source zones from Fthe Dames & Moore Group EST defined-sbcsourse- |RCOL2_02.0
zones-that-contributed to hazard at CPNPP Units 43 and 24 (Table 2.5.2-203) 5.02-16 S02
(Figure 2.5.2-204) (References 2.5-369, 2.5-370, and 2.5-335): Southern Coastal

Margin (zone 20), Ouachitas Fold Belt (zone 25), Kink in Ouachita Fold Belt (zone

25a), Southern Oklahoma Aulacogen (zone 28), Default for Southern Oklahoma

(zone 28b),-and New Mexico (zone 67)_and Combinzation (zone C08). Dames & |RCOL2_02.0
Moore defined enefour additional zones that extends to within the site region that 5.02-16 502
diddo not contribute to hazard-at+-GRNRPR-Units1-and-2 (Table 2.5.2-203)

(References 2.5-369, 2.5-370, and 2.5-335): B-W-M Fault (zone 29), A/W Uplift

(zone 30), Ardmare Basin (zone 32) and Anadarko Basin (zone 33). Following is a

brief discussion of the seismic source zones that contributed to hazard at CPNPP

Units 1 and 2 and are used in the PSHA for CPNPP Units 3 and 4:

Southern Coastal Margin (zone 20)

The South Coastal Margin source zone is a large regional zone that extends from
the continental shelf off eastern Florida, along the Texas coastal plain, and into
Mexico (Figure 2.5.2-204). Dames & Moore designed the zone to largely parallel
the southern-rifted margin of North America, and they state that they have no
tectonic basis with which to define the seismic potential of the zone. The zone is
characterized by an upper-bound Mmax of my, 7.2 (Table 2.5.2-203). The closest

approach of the zone to CPNPP Units 3 and 4 is 83 mi.

Quachitas Fold Belt (zone 25)

The Ouachitas Fold Belt source zone encompasses the QOuachita orogenic front
.extending from Arkansas through Oklahoma, Texas, and into eastern Mexico
(Figure 2.5.2-204). The zone is characterized by an upper-bound Mmax of my, 7.2
(Table 2.5.2-203). The closest approach of the zone to CPNPP Units 3 and 4 is
26 mi.

2.5-79 : Revision-4
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Kink in Quachita Fold Belt (zone 25a)

" The Kink in Ouachita Fold Belt source zone is an alternative interpretation of the
Ouachitas Fold Belt (zone) representing the opinion of the Dames & Moore EST
that seismicity within the fold belt may be preferentially associated with a kink in
the fold belt located at the Texas-Oklahoma border (Figure 2.5.2-204). The zone
is characterized by an upper-bound Mmax of m,, 7.2 (Table 2.5.2-203). The

closest approach of the zone to CPNPP Units 3 and 4 is 75 mi.

Southern Oklahoma Aulacogen (zone 28)

The Southern Oklahoma Aulacogen source zone extends along the Texas-
Oklahoma border into the Texas panhandle (Figure 2.5.2-204). The source was
defined to encompass the Southern Oklahoma Aulacogen. The zone is
characterized by an upper-bound Mmax of my, 7.2 (Table 2.5.2- 203) The closest

approach of the zone to CPNPP Units 3 and 4 is 91 mi.

Default for Southern Oklahoma (zone 28b)

' The Default for Southern Oklahoma Aulacogen source zone extends along the
Texas-Oklahoma border into the Texas panhandle (Figure 2.5.2-204). The source
is' a default source zone used to represent the seismic activity of the Southern
Oklahoma Aulacogen in conjunction with the Southern Oklahoma Aulacogen
(zone 28) source zone. The zone is characterized by an upper-bound Mmax of
m,, 7.2 (Table 2.5.2-203). The closest approach of the zone to CPNPP Units 3 and

4is 70 mi.

New Mexico (zone 67)

The New Mexico source zone extends from Texas into New Mexico and part of
northern Mexico (Figure 2.5.2-204). Dames & Moore describe the boundaries of
the zone as being defined largely on the basis of the extent of arches and basins -
formed during the Paleozoic (Reference 2.5-369). The zone is characterized by
an upper-bound Mmax of my, 7.2 (Table 2.5.2-203). CPNPP Units 3 and 4 are

*located within this source zone.
252213 Sources identified by Law Enginéering

Two source zones from Fthe Law Engineering EST definedtwe-seuree-zones-that-
contributed to hazard at CPNPP Units 43 and 24 (Table 2.5.2-204) (Figure 2.5.2-

- 205) (References 2.5-369, 2.5-370, and 2.5-335): New Mexico-Texas Block (zone
124) and Oklahoma Aulacogen-Arbuckle Wichita Rift (zone 26). Law Engineering
defined twethree additional zones that extend to within the site region that diddo
not contribute to hazard-at-GRNRR-Units1-and-2 (Table 2.5.2-204) (References
2.5-369, 2.5-370, and 2.5-335): Eastern Mid-Continent (zone 119), Western Mid-

Continent (zone 120) and South Coastal Block (zone 126). Following is a brief
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~ discussion of the seismic source zones that contributed to hazard-at-GRNRR-Units- |RcoL2 02.0

1 and-2-and-are-used-inthe RSHAfor GRNRP Units-3-and-4.

New Mexico-Texas Block (zone 124)

The New Mexico-Texas Block source zone is a large areal source defined by the
boundaries of the Southern Oklahoma Aulacogen, the Ouachita gravity high, and
the magnetic trend of the Rio Grande Rift-Colorado Front Ranges (Reference 2.5-
369). This zone encompasses the majority of Texas, excluding the Gulf Costal
Plain, and extends into eastern New Mexico (Figure 2.5.2-205). The zone is
characterized by an upper-bound Mmax of my, 5.8 (Table 2.5.2-204). CPNPP

Units 3 and 4 are located within this source zone.

Oklahoma Aulacogen-Arbuckle Wichita Rift (zone 26)

The Oklahoma Aulacogen-Arbuckle Wichita Rift source zone overlaps the
Texas-Oklahoma border and extends into the Texas panhandle and New Mexico
(Figure 2.5.2-205). The source zone geometry was defined to encompass the
extent of the Southern Oklahoma Aulacogen. The zone is characterized by an
upper-bound Mmax of m,, 6.8 (Table 2.5.2-204). The closest approach of the zone

to CPNPP Units 3 and 4 is 93 mi.
252214 Sources identified by Rondout Associates '

Four source zones from Fthe Rondout Associates EST defiredtwo-seuree-zones-
that contributed to hazard at CPNPP Units 43 and 24 (Table 2.5.2-205) (Figure
2.5.2-206) (References 2.5-369, 2.5-370, and 2.5-335): Southern Oklahoma
Aulacogen-Ouachita Mountains (zone 16), Nemaha-Anadark (zone 23), Gulf
Coast to Bahamas Fracture Zone (zone 51) and Grenville Crust (zone C02).

Rondout Associates defined dwoone additional zones that extends to within the
site region that diddoes not contribute to hazard-at+-GRNRR-Unrits+-and-2 (Table
2.5.2-205) (References 2.5-369, 2.5-370, and 2.5-335): Nemaha-Anadark{zene-
23)and-Gulf-Goastto-BahamasFrasture{zonre-6HPre-Grenville Precambrian

Craton (zone 52). Following is a brief discussion of the seismic source zones that
contributed to hazard-at-GRNRR-Units-4-and-2-and-are-used-in-the-RSHAfor
GRNRR-Units-3-and4.

Southern Oklahoma Aulacogen-Ouachita Mountains (zone 16)

The Southern Oklahoma Aulacogen-Ouachita Mountains source zone extends
from Arkansas into Texas and Oklahoma along the Texas-Oklahoma border
(Figure 2.5.2-206). The zone geometry was defined to encompass the Oklahoma
Aulacogen (Reference 2.5-369). The zone is characterized by an upper-bound
Mmax of my, 6.8 (Table 2.5.2-205). The closest approach of the zone to CPNPP

Units 3 and 4 is 80 mi.
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Grenville Crust (zone C02)

The Grenville Crust source zone is a set of discrete source zones that extend
across the eastern and southern margin of the U.S. (Figure 2.5.2-206). The
closest portion of the source zone to CPNPP Units 3 and 4 encompasses central

“and eastern Texas. The source zone is a background source representing all of
the Grenville age crust that is not contained within a source zone based on the
presence of tectonic features (Reference 2.5-369). The zone is characterized by
an upper-bound Mmax of m, 5.8 (Table 2.5.2-205). CPNPP Units 3 and 4 are

located within this source zone.
252215 Sources identified by Weston Geophysical Corporation

Four source zones from Fthe Weston Geophysical Corporation EST defired-three- |[RCOL2_02.0
seuree-zones-that-contributed to hazard at CPNPP Units 43 and 24 (Table 2.5.2- [5-02-16 502
20867) (Figure 2.5.2-20#8) (References 2.5-369, 2.5-370, and 2.5-335): Southwest
(zone 109), Combination (zone C31), ard-Ancestral Rockies (zone 36)_and Gulf
Coast (zone 107). Weston Geophysical Corporation defined one additional zone
that extends to within the site region that diddoes not contribute to hazard at-
GRNPP-Units4-and-2 (References 2.5-369, 2.5-370, and 2.5-335): Gul-Geast
{zene-19-ADelaware Basin (zone 37). Following is a brief discussion of the

- seismic source zones that contributed to hazard-a+-GPNRPR-Units-1-and-2-and-are-
used-inthe- RSHA-for GRNPR Units-3-and4:

Southwést (zpne 109)

The Southwest source zone is a large background source that extends over much
of Texas, New Mexico, Colorado, and Wyoming (Figure 2.5.2-207). The zone is
characterized by an upper-bound Mmax of my, 6.6 (Table 2.5.2-206). CPNPP

Units 3 and 4 are located within this zone.

Combination (zone C31)

The Combination (zone C31) source zone is an aiternative geometry for the
Southwest (zone 109) background zone that excludes the Delaware Basin in west
Texas (Figure 2.5.2-207). The zone is characterized by an upper-bound Mmax of

my, 6.6 (Table 2.5.2-2066). CPNPP Units 3 and 4 are located within this zone. ?gghé_ggéo

Ancestral Rockies (zone 36)

The Ancestral Rockies source zone extends from Arkansas, through the majority

of Oklahoma, and into the Texas panhandle (Figure 2.5.2-207). The geometry of

this zone was defined to encompass the extent of the Southern Oklahoma

Aulacogen and associated tectonic features. The zone is characterized by an

upper-bound Mmax of my, 6.0 (Table 2.5.2-2086). The closest extent of this zone |RCOL2_02.0

to CPNPP Units 3 and 4 is 8679 mi. 5.02-16 02
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2.5.2.2.1.6 _ Sources identified by Woodward-Clyde Consultants

Four source zones from Fthe Woodward-Clyde Consultants EST defined-three- |RCOL2_02.0
seurce-zores-that-contributed to hazard at CPNPP Units 43 and 24 (Table 2.5.2- |5:02-16 02
207) (Figure 2.5.2-208) (References 2.5-369, 2.5-370, and 2.5-335): Central U.S.
Background (zone BG44), Southern Oklahoma Aulacogen (zone 46), ard-
Alternate Configuration of Southern Oklahoma Aulacogen (46a)_and Southern RCOL2_02.0
Oklahoma Gravity Anomaly (zone 48). Woodward-Clyde Consultants defined ~ |502-16 502
threetwo additional zones that extend to within the site region that diddo not
contribute to hazard at CPNPP Units 1 and 2 (Table 2.5.2-207) (References 2.5-
369, 2.5-370, and 2.5-335): Meers Fault (zone 49); and Eastern Oklahoma RCOL2_02.0
Seismic Zone (zone 52)-and-Seuthern-Oklahema-Gravity-Anemaly-(zone-48). 5.02-16 802
Following is a brief discussion of the seismic source zones that contributed to
hazard.-at-GRNRR-Units+and-2-and-are-used-inthe-RSHAfor-GRNRPR-Units-3-
and-4:

‘Central US Background (zone BG44)

The Central US Background (zone BG44) is a large areal background source
centered on CPNPP Units 1 and 2. The zone is a quadrilateral shape with sides
approximately 6° long, in both longitude and latitude (Figure 2.5.2-208). The zone
is characterized by an upper-bound Mmax of my, 6.5 (Table 2.5.2-207). CPNPP

Units 3 and 4 are in this zone.

Southern Oklahoma Aulacogen (zone 46)

The Southern Oklahoma Aulacogen source zone extends from south-central
Oklahoma along the Oklahoma-Texas border into the Texas panhandle (Figure
2.5.2-208). The zone geometry is defined to encompass the extent of the
Southern Oklahoma Aulacogen. The zone is characterized by an upper-bound
Mmax of my, 7.2 (Table 2.5.2-207). The closest approach of the zone to CPNPP

Units 3 and 4 is 100 mi.

" Alternate Configuration for Southern Oklahoma Aulacogen (zone 46A)

The Alternate Configuration for Southern Oklahoma Aulacogen source zone is an
alternative geometry for the Southern Oklahoma Aulacogen (zone 46) source
zone that extends further to the northeast into New Mexico. The zone is
characterized by an upper-bound Mmax of m;, 7.2 (Table 2.5.2-207). The closest

approach of the zone to CPNPP Units 3 and 4 is 100 mi.

25222 Post-EPRI-SOG Source Characterization Studies

Since publication of the EPRI-SOG seismic source characterizations for the -
CEUS in 1986 (Reference 2.5-369), there have been several regional-scale

" source characterization studies within the CPNPP Units 3 and 4 site region.
These studies include:

2583 Revision-1



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

For both test areas, the truncated exponential recurrence model is fit to historical
seismicity data using the EPRI EQPARAM program, which uses the maximum
likelihood technique. Earthquake recurrence parameters are computed first using
the original EPRI catalog and periods of completeness, and then using the
updated catalog and extending the periods of completeness to 2006, assuming
that the probability of detection for all magnitudes is unity for the time period 1985 -
to 2006. The resulting earthquake recurrence rates are compared in Figure 2.5.2-
210 for Test Area 1 and in Figure 2.5.2-211 for Test Area 2. Both figures show that
the extended earthquake catalog results in earthquake recurrence rates that are
lower than rates from the original earthquake catalog.

On the basis of the comparison shown in Figures 2.5.2-210 and 2.5.2-211, it is
concluded that the earthquake occurrence rate parameters developed in the
EPRI-SOG study for seismic sources are conservative estimates of what would be
calculated if the extended catalog were to be used to recalculate earthquake
occurrence rates. As a result of this conclusion, the original EPRI-SOG
earthquake rate parameters are used for EPRI-SOG seismic sources to make
hazard estimates for the CPNPP Units 3 and 4 site. Treatment of earthquake rate
parameters for other seismic sources, specifically the New Madrid seismic source,
is addressed in Subsection 2.5.2.4.4 below.

25.24.22 New Maximum Magnitude Information

Geologic and seismological data published since the EPRI-SOG study for the site
region and more distal areas are summarized and discussed in Subsection 2.5.1
and Subsection 2.5.2.1.2. A review of these data has shown that there is no basis
for updating the Mmax distributions of the EPRI-SOG source zones used for the
PSHA at CPNPP Units 3 and 4 (Table 2.5.2-202 through 2.5.2-207), with the
exception of Dames & Moore’s South Coastal Margin (zone 20) and Law
Engineering’s New Mexico-Texas Block (zone 124). The basis for these updates
is that earthquakes have occurred since the EPRI-SOG study (see discussion in
Subsection 2.5.2.1 and Subsection 2.5.2.3) within these source zones that have
magnitudes greater than the lower-bound Mmax magnitudes for these zones. The
update to the Mmax values for these source zones consists of raising the
lower-bound Mmax value for the two zones and is discussed in Subsestion- RCOL2_02.0

............ the following subsections. 5.02-16 502

In addition to these two earthquakes, another earthquake, the April 14, 1995,
event, occurred within several source zones with lower-bound Mmax values less
than the magnitude of the earthquake. This occurrence could be interpreted as
justification for updating the Mmax of these EPRI-SOG source zones. However,
accounting for the seismotectonic environment and seismic hazard potential
reflected by this earthquake is best done through the addition of a new source
zone for CPNPP Units 3 and 4. This event, the potentially affected source zones,
and development of the new source zone are described in Subsection
2.5.1.1.4.3.7.1 and Subsection 2.5.2.4.2.3.3.
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2524.221 ‘Mmax Update for Dames & Moore South Coastal Margin

The Dames & Moore South Coastal Margin (zone 20) is characterized by a Mmax
distribution of m, 5.3 (0.8) and my, 7.2 (0.2), with weights shown in parentheses

(Table 2.5.2-210). On February 10, 2006, an earthquake of magnitude Ms 5.3
(References 2.5-377 and 2.5-381) occurred within this source zone (Figure 2.5.1-
204). The earthquake occurred within a region of the Gulf of Mexico with relatively
poor seismograph station coverage. However, at the time of the event an
ocean-bottom seismometer array was deployed near the earthquake allowing for
a relatively good determination of the earthquake epicenter. The earthquake
occurred well outside the extent of the updated catalog, so an Emb magnitude for
the event is not listed in Table 2.5.2-201, but an Emb magnitude of 5.5 is
calculated for the event using the relationship between Ms and Emb reported in
Table 4-1 of EPRI (Reference 2.5-340) as described in Subsection 2.5.2.1.2.
- Since the Emb 5.5 magnitude is greater than the lower-bound my, 5.3 magnitude

of the zone, the Mmax distribution for the zone needs to be updated.

The methodology used by Dames & Moore in determining the Mmax distribution
for the South Coastal Margin source zone is not explicitly stated in the EPRI-SOG
documentation (References 2.5-369 and 2.5-335). Given the lack of a
documented methodology, an updated Mmax distribution is developed by
increasing the lower-bound Mmax of the South Coastal Margin source zone to my,
5.5 while maintaining the original weights. The updated Mmax distribution is
presented in Table 2.5.2-210.

2524222 Mmax Update for Law Engineering New Mexico-Texas
Block

The Law Engineering New Mexico-Texas Block (zone 124) is characterized by a
Mmax distribution of my, 4.9 (0.3), 5.5 (0.5), and 5.8 (0.2) with weights shown in
parentheses (Table 2.5.2-2140). On January 2, 1992, an earthquake with an Emb
magnitude of 5.0 occurred in the southeast corner of New Mexico. This event is
located well within the boundaries of the Law Engineering New Mexico-Texas
Block (zone 124) (Figure 2.5.2-201 and Figure 2.5.2-205). Because the Emb
magnitude of this event is greater than the lower-bound Mmax for this zone, the
Mmax distribution needs to be revised.

The Law Engineering methodology for developing the New Mexico-Texas Block
Mmax distribution is not explicitly stated within the EPRI-SOG study
documentation (References 2.5-369 and 2.5-335). However, the 1986 volume for
Law Engineering (Reference 2.5-369) does indicate that the 5.8 upper-bound "
Mmax is based on observations of seismicity within the zone, and that the lower-
bound 4.9 is the maximum observed earthquake magnitude within the zone
(EPRI, 1986). Based on these statements, the Mmax distribution is updated by
increasing the lower-bound Mmax value to 5.0 and maintaining the remaining
Mmax values and original weights. A summary of the updated New Mexico-Texas
Block is shown in Table 2.5.2-2140.
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Law Engineering assigned Mmax values of 4.6 and 4.9 to the South Coastal Block
Source Zone (Zone 126) (Table 2.5.2-210). The 2006 Emb 5.5 and Emb 6.1
earthquakes within the Gulf of Mexico (see Subsection 2.5.2.1.3.1) are 39 mi (63

km) and 97.6 mi (157 km) outside this zone, respectively. The Emb 6.1

earthquake was well recorded and clearly lies outside the source zone (Reference

2.5-478). The Emb 5.5 earthquake was not well recorded and attempts at
relocating the event using proprietary data from ocean bottom seismographs have
" resulted in significant (10s of kilometers) variation in the position of the
earthquake epicenter (Reference 2.5-479). Although current published locations
of the Emb 5.5 earthquake locate it outside the source zone boundaries, the
uncertainty in the epicentral location of the earthquake is such that it could have
occurred within the source zone. The earthquake is conservatively assumed to
have occurred within the South Coastal Block Zone. Because the Emb 5.5

earthquake is larger than the lower bound Mmax value of the South Coastal Block
Source Zone, the Mmax distribution has been revised accordingly.

The updated Mmax values of 5.5 and 5.7 adopted here (Table 2.5.2-210) are
derived using Law Engineering’s methodology for developing Mmax distributions
as follows (Reference 2.5-369):

. The lower bound Mmax is the rhagnitude of the maximum_observed
. earthquake in the zone ' , .

. The upper bound Mmax magnitude defined by Law Engineering for

regions with earthquakes occurring within 6.2 mi (10 km) of the surface is
mb 5.7 , '

We'ights for the original Mmax distribution (0.9 on the lower bound Mmax and 0.1

on the upper bound Mmax) are retained in the updated Mmax distribution (Table
2.5.2-210). . )

2.5.2.4.2.2.3 Mmax Update for Bechtel Gulf Coast

‘The Bechtel Group assigned Mmax values of 5.4, 5.7, 6.0, and 6.6 to the Gulf
Coast source zone (zone BZ1) (Table 2.5.2-210). Because the 2006 Emb 5.5 and
Emb 6.1 earthquakes in the Gulf of Mexico occur well within this zone (Figure
2.5.2-204), and because these magnitudes are greater than the lower-bound

Mmax values for the source zone, the Mmax distribution for this source zone has
been updated.

The updated Mmax values of 6.1, 6.4, and 6.6 with weightings of 0.1, 0.4. and 0.5
used here (Table 2.5.2-210) follow from Bechtel's methodology of defining Mmax
distributions (Reference 2.5-369):

. The lower bound magnitude of the distribution is defined as the greater of

either the Iargest observed earthquake magnitude within the zone, or mb
5.4.
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. The next higher magnitude is 0.3 magnitude units greater than the
minimum.

. The third magnitude is 0.6 magnitude units above the minimum.

. The fourth magnitude. and upper bound of the distribution, is mb 6.6.

. The weightings on the four Mmax values are 0.1, 0.4, 0.4, and 0.1,

assigned consecutively from the minimum Mmax value.

If these guidelines result in an upper bound magnitude or magnitudes greater than
mb 6.6, then the upper Mmax distribution is truncated at mb 6.6, and all
weightings for magnitudes greater than or equal to 6.6 are summed and collapsed

.onto the magnitude 6.6 upper bound.

2524224 Mmax Update for Rondout Gulf Coast to Bahamas Fracture
Zone :

Rondout Associates assigned Mmax vélues of 4.8, 5.5, and 5.8 to the Gulf Coast

to Bahamas Fracture Zone source zone (zone 51) (Table 2.5.2-210). Because
both the 2006 Emb 5.5 and Emb 6.1 earthquakes in the Gulf of Mexico occur

within this zone, and because these magnitudes are greater than the lowest
Mmax values for the source zone, the Mmax distribution for this source zone has

been updated.

The updated Mmax values of 6.1, 6.3, and‘6.5 with weightings of 0.3, 0.55, and
0.15. respectively, used here (Table 2.5.2-210) follow from reclassifving the

source zone as one capable of producing moderate earthquakes instead of the
original classification of the source zone as one only capable of producing smaller
than moderate earthquakes (Reference 2.5.2-369). The original Rondout Mimax
distribution for moderate earthquake source zones is 5.2, 6.3, and 6.5 with
weightings of 0.3, 0.55, and 0.15, respectively. The updated Mmax distribution
follows this distribution with the exception of an increase in the lower bound of the

“distribution to 6.1 to account for the observed Emb 6.1 earthquake within this
zone.

2.5.24.2.25 Mmax Update for Weston Gulf Coast

Weston Geophysical Corporation assigned Mmax values of 5.4 and 6.0 to the

Gulf Coast source zone (zone 107) (Table 2.5.2-210). Both the 2006 Emb 5.5 and

Emb 6.1 earthquakes in the Gulf of Mexico occur within this zone. Because these

magnitudes are greater than the original Mmax values for the source zone, the
Mmax distribution for this source zone has been revised.

Weston Geophysical Corporation's (Reference 2.5.2-369) methodology for

defining Mmax is based on developing discrete distributions for the probability of
Mmax being a particular value. For the Gulf Coast source zone, these Mmax
values and probabilities determined by the Weston Geophysical Corporation EST
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iO 04461 ),.and 7.2 (0 00553) (Reference 2.5.2- 369) Censewatlvely applying the

Weston Geophysical Corporation's methodology, this discrete probability

distribution is truncated at the magnitude that is closest to, yet greater than, the
maximum observed earthquake within the source zone. For this study the
distribution is truncated at 6.6 because the Emb 6.1 earthquake occurred within
the source zone. and the next highest discrete magnitude in the distribution is 6.6.
" The truncated distribution is then renormalized so that the sum of all the
probabilities is 1.0. The final Mmax values are the truncated distribution. and the
weights are the renormalized probabilities.

2.5.2.4.2.3 'New Seismic Source Characterizations

Geologic, geophysical, and seismological information developed since the
EPRI-SOG study (Reference 2.5-369) was reviewed to identify seismic sources
not included in the original EPRI-SOG screening study for CPNPP Units 1 and 2
that should be evaluated to determine their potential contribution to seismic
hazard at CPNPP Units 3 and 4. New seismic source characterizations are
developed for four tectonic features thought to have the potential to impact
seismic hazard at CPNPP Units 3 and 4. These features are the New Madrid
Seismic Zone (NMSZ), the Meers fault, the Rio Grande Rift (RGR), and the
Cheraw fault (Figure 2.5.2-212). The development of seismic source
characterizations for these features is described in Subsection 2.5.2.4.2.3.1
through Subsection 2.5.2.4.2.3.4 based on the post-EPRI-SOG information
summarized in Subsection 2.5.1.1.4.3.6. Source characterizations developed
since the EPRI-SOG study commonly use moment magnitude (Mw) to describe
earthquake magnitude, whereas the EPRI-SOG study used body-wave
magnitude (m,). To allow comparisons between these magnitudes, both my, and

Mw magnitudes are reported below. To convert between the two magnitude
scales, the arithmetic mean of the magnitude conversions reported in Atkinson
and Boore (Reference 2.5-386), Frankel, et al. (Reference 2.5-339), and EPRI
(Reference 2.5-387) are used.

2.5.2.4.2.31 New Madrid Seismic Zone

The NMSZ extends from southeastern Missouri to southwestern Tennessee and
is located approximately 500 mi northeast of CPNPP Units 3 and 4 (Figure 2.5.2-
212). The NMSZ produced a series of large-magnitude earthquakes between
December 1811 and February 1812 (Reference 2.5-328). Subsection
2.5.1.1.4.3.7.3 presents a detailed discussion of the NMSZ. In brief, several post-
EPRI-SOG studies demonstrate that the source parameters for geometry, Mmax,
and recurrence of Mmax in the New Madrid region need to be updated to capture
the current understanding of this seismic source (References 2.5-321, 2.5-328,
2.5-329, 2.5-330, 2.5-336, and 2.5-393).

The original EPRI-SOG screening study for CPNPP Units 1 and 2 did not show

any New Madrid source zones from the EPRI-SOG ESTs as contributing to 99%
of the hazard (Reference 2.5-370). However, with the updated geometry, Mmax
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Table 2.5.2-202 (Sheet 1 of 2)

CP COL 2.5(1) - Summary of Bechtel Group Seismic Source Zones
Distance(®
Mmax (Mp) @nd  Smoothing Options Contributes to 99% of
Source . Description (km) (mni) pa®) Wis.(©) and Wits.©@ Hazard(®)
39 Oklahoma Aulacogen 143 89 0.20 54 1[0.1] 1[0.33] . Yes

5.7 [0.4] 2[0.34]
6.0 [0.4] 310.33]
6.6 [0.1]

BZ2 . Texas Platform 0 0 1.0 54[0.1] - 1[0.33] Yes
5.7[0.4] 2[0.34]
6.0 [0.4] 31[0.33]
6.6 [0.1]

v 38 Quachita 205 125 0.25 5.4[0.1] 1[0.33] Yes
5.7 [0.4] 2[0.34]
6.0 [0.4] 4[0.33]
6.6 [0.1]

BZ3 North Great Plains 143 89 1.0 5.4 [0.1] 1[0.33] Yes
57[04) 2[0.34]
6.0 [0.4] 31[0.33]
6.6 [0.1]

Cco4 Combination Zone 143 89 NA 5.4[0.1] 1[0.33] Yes
5.7 [0.4] 21[0.34]
6.0 [0.4) 4 [0.33]
6.6 [0.1]

40 Meers Fault 268 166 0.70 5.41[0.1] 1[0.33] NeNA - replaced | %28!521—52

6.0 [0.4] 2[0.34] SOZ g
6.6 [0.4] : 4[0.33]
7.5[0.1]
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Table 2.5.2-203 (Sheet 1 of 2)
Summary of Dames & Moore Seismic Source Zones

Distance(a) Smoothing
} Mmax (Mp)and  Options and Contributes to 99%
Source Description (km)  (mi) Pa®) Wis.©) Wis. (@) of Hazard(®€)

20 Southern 134 83 1.0 5.3 [0.8] 1[0.75] Yes
Coastal Margin 7.2[0.2] 2[0.25]

25 Ouachitas Fold 42 26 - 0.35 5.5[0.8] 1[0.75] Yes
Belt 7.2[0.2] 2 [0.25]

25a Kink in Ouachita 121 75 0.65 5.7 [0.75] 3[0.75] Yes
Fold Belt 7.2 [0.25] 4[0.25]

28 S. Oklahoma 147 91 0.44 6.0 [0.75] 3[0.75] Yes
Aulacogen 7.2[0.25] 4[0.25]

Default for S. 113 70 0.56 5.0 [0.8] 1[0.75] Yes
28b Oklahoma 7.2[0.2) 2[0.25]

Aulacogen

67 New Mexico 0 0 1.0 5.51[0.8] 1[0.75] Yes
7.2[0.2] 2[0.25]

Co8 Combination Zone 42 26 NA 5.5 [0.8] 1[0.75] Yes
7.210.2] 210.25]

29 B-W-M Fault 160 100 0.31 6.0[0.75] 310.75] No
7.2 [0.25] 4 [0.25]

30 AW Uplift 170 1o 0.42 6.0 [0.75] 3[0.75 No
7.2 10.25] 410.25

2.5-307 Revision4
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CP COL 2.5(1)

Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

Table 2.5.2-203 (Sheet 2 of 2)
Summary of Dames & Moore Seismic Source Zones

Distance(® ' ’ Smoothing
Mmax (Mp)and  Options and Contributes to 99%
Source Description (km) (mi) Pa®) wis.(©) Wis. () of Hazard(®)
. RCOL2_02
32 Ardmore Basin 230 140 0.51 6.0 [0.75] 3[0.75] No .05.02-16
7.2[0.25 4[0.25 S02
33 Anadarko Basin 266 165 1.0 5.8 [0.75] 1[0.34] No
- 7.2[0.25] 2 [0.11]
3 [0.41]
4[0.14]

a) Shortest distance between CPNPP 3 & 4 and source zone.
b} Probability of activity (EPRI, 1989a). ' ‘
c) Maximum earthquake magnitude (M) in body-wave magnitude (my) and weighting (Wts.) (EPRI 1989a).
d) Smoothing options (EPRI, 1989a): '
| 1 = no smoothing on a, no smoothing on b, strong b prior of 1.04:
2 = no smoothing on a, no smdothing on b, weak b prior of 1.04,;
3 = constant a, constant b, strong b prior of 1.04;
4 = constant a, constant b, weak b prior of 1.04;
Weights on magnitude intervals are [0.1, 0.2, 0.4, 1.0, 1.0, 1.0, 1.0].
e) Whether or not the source contributes to 99% of the hazard at CPSES Units 1 & 2.
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Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

Table 2.5.2-204

CP COL 2.5(1) Summary of Law Engineering Seismic Source Zones
Dist (a) Smoothing
stance _ Mmax (mp) and Options and Contributes to
Source Description (km) (mi) Pa®) Wis.(©) Wis. (@) 99% of Hazard(®)
124 New Mexico —Texas 0 0 1.0 4.9[0.3] 1a [1.0] Yes
Block 5.5 [0.5]
5.8[0.2]
26 Oklahoma 150 93 0.6 5.0[0.2] 1a[1.0] Yes
Aulacogen-Arbuckle 5.2[0.5
Wichita Rift 6.8 [0.3] .
119 Eastern 151 94 1.0 4.6[0.3 1a[1.0] No
Mid-Continent 5.0[0.3
5.5[0.4] »
120 Western Mid-Continent 300 190 1.0 4905 3a[1.0] » No RCOL2_02
: 55[0.5 ggé02-16
126 South Coastal 148 92 1.0 4.6[0.9 1a[1.0] : No
Block : 4.9[01

a) Shortest distance between CPNPP 3 & 4 and source zone.
b) Probability of activity (EPRI, 1989a).
¢) Maximum earthquake magnitude (My,,4) in body-wave magnitude (my) and weighting (Wts.) (EPRI, 1989a).
d) Smoothing options (EPRI, 1989a):
1a = high smoothing on a, constant b, strong b prior of 1.05;
Weights on magnitude intervals are all 1.0.
e) Whether or not the source contributes to 99% of the hazard at CPSES Units 1 & 2.
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CP COL 2.5(1)

Comanche Peak Nuclear Power Plant, Units 3 & 4
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Part 2, FSAR

Table 2.5.2-205
Summary of Rondout Associates Seismic Source Zones

Distance(®) ' . . .
: Mmax (my) and Smoothing Options Contributes to 99% of
Source Description (km) (mi) pa(® Wis.©) and Wts.(@) Hazard(®)
16 S. Oklahoma Aulacogen- 129 80 1.0 5.8 [0.15] 1[1.0] Yes
Ouachita Mts. : 6.5 [0.60]
6.8 [0.25]
co2 Grenville Crust 0 0 NA 48[0.2 3[1.0) Yes
' 5.5[0.6
) 5.8[0.2
23 Nemaha-Anadark 235230 486140 1.0 6.6[0.2 211[1.0) NeYes
: 6.8[0.6
- 7.0[0.2 :
51 Gulf Coast to Bahamas 92 57 1.0 4.8[0.2 23[1.0] NeYes
Fracture Zone 5.5[0.6
: 5.8[0.2
52 Pre-Grenville Precambrian 290 180 1.0 481[0.2 .30 No
* Craton- : 5.5[0.6
58[0.2

a) Shortest distance between CPNPP 3 & 4 and source zone.
b) Probability of a'ctivity (EPRI, 1989a).

¢) Maximum earthquake magnitude (M,,,) in body-wave magnitude (mj,) and weighting (Wts.) (EPRI, 1989a).
d) Smoothing options (EPRI, 1989a):

1 = constant a of -1.590, constant b of 1.020
2 = constant a of -1.350, constant b of 0.960

3 = low smoothing on a, constant b, strohg b prior of 1.0. -

e) Whether or not the source contributes to 99% of the hazard at CPSES Units 1 & 2.
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CP COL 2.5(1)

Table 2.5.2-206

Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

Summary of Weston Geophysical Corporation Seismic Source Zones

Distance(@
Mmax (Emp)and  Smoothing Options Contributes to 99% of
Source Description (km) (mi) p(®) Wis.(© and Wts.{4) Hazard(®)
109 Southwest 0 0 1.0 5.4[0.33 1a(0.2] Yes
6.0 [0.49 2a[0.8]
6.6 [0.18
C31 Combination Zone 0 0 NA 5.4[0.33 1a [0.7] Yes
‘ 6.0 [0.49 2a{0.3]
6.6 [0.18
36 Ancestral Rockies 137 85 1.0 54[043 1b [0.3] Yes
6.0 [0.41 2b [0.7]
6.6 [0.16
. RCOL2_02
107 Gulf Coast 128 79 1.0 5.4[0.71] 1a[0.2] NoYes | 05.02-16
6.0 [0.29] 2a [0.8] 'S02
37 Delaware Basin 230 140 0.81 5.41[0.33 1b [0.3 No RCOL2_02
6.0 [0.49 2b[0.7 .05.02-16
6.6[0.18 S02
a) Shortest distance between CPNPP 3 & 4 and source zone.
b) Probability of activity for earthquakes with magnitudes greater than the minimum magnitude of mb 5.0 (EPRI, 1989a).
¢) Maximum earthquake magnitude (M,5x) in body-wave magnitude (my) and weighting (Wts.) (EPRI, 1989a).
d) Smoothing options (EPRI, 1989a):
1a = constant a, constant b, medium b prior of 1.0;
1b = constant a, constant b, medium b prior of 0.9;
2a = medium smoothing on a, medium smoothing on b, medium b prior of 1.0.
) 2b = medium smoothing on a, medium smoothing on b, medium b prior of 0.9.
e) Whether or not the squrce contributes to 99% of the hazard at CPSES Units 1 & 2.
2.5-311



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

Table 2.5.2-207 (Sheet 1 of 2)

CP COL 2.5(1) Summary of Woodward-Clyde Consultants Seismic Source Zones
Distance(a) . SmOOthing
Mmax (Mp) @and  Options and  Contributes to 99% of
Source Description (km) (mi) p*() Wis.(©) Wis.(@ Hazard(®)
BG44 Central US 0 0 NA 4.9[0.17] 1[0.25] Yes
Backgrounds 5.4 [0.28] 6 [0.25]
5.8 [0.27] 7 [0.25]
6.5 [0.28] 8 [0.25]
46 S. Oklahoma 161 100 0.0834 5.7 [0.33] 3[0.33) - Yes Iy
- Aulacogen 6.8 [0.34] 4[0.34] S02
7.2[0.33] 5[0.33]
46a S. Oklahoma 161 100 0.0843  5.7[0.33] 3[0.33] Yes  |eonie?
Aulacogen 6.8 [0.34] 4 [0.34] S02
7.2[0.33] 51[0.33]
RCOL2_02
49 Meers Fault 262 163 0.85 6.8 [0.33] 92%[1.0] NA - replaced 05.02-16
7.3 [0.34] , 802
7.510.33]
52 E. Oklahoma Seismic 238 148 0.4 5.4 [0.33] 3[0.33] No
' Zone 6.0 [0.34] 4[0.34]
6.5 [0.33] 5[0.33]
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Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application

Part 2, FSAR
Table 2.5.2-207 (Sheet 2 of 2)
CP COL 2.5(1) Summary of Woodward-Clyde Consultants Seismic Source Zones
Distance(a) SmOOthing
Mmax (Mp) @and  Optionsand  Contributes to 99% of
Source Description (km)  (mi)  P*®) Wis.©) Wis. (@ Hazard(®)
48 S. Oklahoma Gravity 211 131 0263 - 5.7 [0.33] 3[0.33] NeYes eere
Anomaly 6.5 [0.34] 4[0.34]. s02
7.1[0.33] 5 [0.33]

a) Shortest distance between CPNPP 3 & 4 and source zone.
b) Probability of activity for earthquakes with magnitudes greater than the minimum magnitude of mb 5.0 (EPRI, 1989a).
¢) Maximum earthquake magnitude (M,,,) in body-wave magnitude (m,) and weighting (Wts.) (EPRI, 1989a).
d) Smoothing options (EPRI, 1989a):
1-= low smoothing on a, high smoothing on b, no b prior;
3 = high smoothing on a, high smoothing on b, moderate b prior of 1.0.
4 = high smoothing on a, high smoothing on b, moderate b prior of 0.9.
5 = high smoothing on a, high smoothing on b, moderate b prior of 0.8.
6 = low smoothing on a, high smoothing on b, moderate b prior of 1.0;
7 = low smoothing on a, high smoothing on b, moderate b prior of 0.9;
8 = low smoothing on a, high smoothing on b, moderate b prior of 0.8;
9 = use “a@” and “b” from homogeneous solution for source zone 46 with smoothing option 4.
Weights on magnitude intervals are all 1.0.
e) Whether or not the source contributes to 99% of the hazard at CPSES Units 1 & 2.
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CP COL 2.5(1)

Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

Table 2.5.2-210
Mmax Update for Dames—&—Mee#e—Seuth—Geastal—MaingP

TJeam Sources

Original Mmax
Distribution and

Updated Mmax

Weights Distribution and
Team Source Zone (EPRI, 1989) Weights
Bechtel Background (BZ| 5.4 0.1 6.1[0.1
5.7 [0.4] 6.4[0.4
6.0 [0.4] 6.6 [0.5
6.6 [0.1
Dames & Moore South Coastal 5.3[0.8] 5.5[0.8]
Margin (zone 20) 7.2[0.2] 7.20.2]
Law Engineering New Mexico-Texas 4.9 [0.3] 5.0[0.3]
‘ Block (zone 124) 5505 - 5.5[0.5]
5.8 0.2 58][0.2
Law Engineering South Coastal. 4.6 [0.9] 55[0.9
Block (zone 126) 4.9]0.1 5.710.1
Rondout Gulf Coast to 4.810.2] 6.1[0.3]
Bahamas Fracture 5.5[0.6} 6.3 [0.55]
zone (zone 51) 5.8 0.2 6.5[0.15]
Weston Gulf Coast 5.4[0.71] 6.6 [0.89]
(zone 107) 6.0 [0.29] 7.2[0.11}
2.5-316 Revision-t
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Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

_ Table 2.5.2-233
Amplification Factors for the FIRS3 Site Column

Amplification Factor | Amplification Factor Amplification Factor
for 104 for 10 for 10
Logarithmic Logarithmic Logarithmic
Freq (Hz) | Median Std. Dev. Median Std. Dev. Median Std. Dev.
0.1 442109 | 008007 | 442109 | 6-680.07 4421.09 0-080.07 RCOL2_02.0
0125 | 444113 | 04010 | #4113 | 04010 | 444113 | 04010 5.02-16 501
0.15 448117 0.14 1+181.17 0.14 448117 0.14
0.2 427126 0.19 4.271.26 0.19 4.271.26 0.19
0.3 1.39 0.19 1.39 0.19 1.39 0.19
0.4 1.39 0.16 1.39 0.16 1.39 0.16
0.5 1.37 0.17 1.36 6-480.17 1.36 0-480.17
0.6 1.35 0.16 1.35 0.16 135 0-470.16
0.7 1.35 0.13 1.35 0.13 1.36 0.13
0.8 1.40 0-420.11 1.40 0-420.11 1.40 0-420.11
0.9 1.44 0.12 4.441.43 0.12 1.43 0.12
1 1.46 0.14 1.41 0.13 1.41 0.13
1.25 1.60 0.20 4.601.61 0.20 1.60 0.20
15 1.78 0.18 1.78 0.18 4.781.77 0.18
2 4.661.65 0.15 . 1.66 0.15 1.66 0.15 RCOL2_02.0
25 | 437135 | 022023 | 436134 | 020021 1.34 0.20 5.02-16 502
3 +$431.10 | 24022 | 42111 | e=20021 1.10 0.21
4 080084 | o480.18 | 687085 0.17 0.85 017
5 6-840.80 | 648021 | 6-830.81 | 06-480.20 6-790.80 0.20 RCOL2_02.0
6 084079 | 020023 | 083080 | 0.240.22 0.79 0.23 5.02-16 S02
7 082077 | 626029 | 080077 | 026028 | 6760.76 6-360.29
8 080074 | ©28033 | 06772075 | 6-300.32 0.72 0.34
9 6-830.76 | 632037 | 678077 | 0-350.37 0.74 0.39
10 0-880.81 | ©-330.38 | 6:840.82 | 6-360.38 0.79 6-410.40
12.5 094088 | 020035 | 000088 | 033035 0.86 0-380.37
15 084074 | 030036 | 676072 | 0:340.37 0.69 0.41
20 0-680.57 | ©250.33 | 0:590.55 | 0.340.35 0.51 0.40
25 0-690.46 | 649026 | 648042 | 624028 0.37 0.33
30 066041 | ©-160.22 | 043037 | 648023 0.32 0.27
35 063040 | 646021 | 643037 | 6-480.22 0.31 0-260.25
40 064041 | 646020 | 6430.38 | 6-480.21 0.31 0-260.24
45 056042 | 615020 | 045039 | 6-470.20 0.32 0.23
50 067044 | 614019 | 047041 | 046019 0.34 0.22 RCOL2_02.0
60 0.660.50 | 0-430.18 | 0.55048 | 0460.17 | ©-390.40 0.20 5.02-16 502
70 077060 | 643017 | 067059 | 044017 0-470.49 0-200.19
80 081071 | ©430.17 | 680071 | 0-440.16 0-570.59 0.19
90 4.030.82 | ©-430.16 | 692083 | 0-440.16 0.660.69 0.19
100 442089 | 642016 | 464092 | 0440.16 0.730.77 0.19
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Comanche Peak Nuclear Powér Plant, Units 3 & 4
COL Application
Part 2, FSAR

Table 2.5.2-236
1E-5 and GMRS Amplitudes for GMRS Elevation, Horizontal and Vertical

2.5-349

Horizontal and vertical amplitudes for GMRS
elevation
Frequency 1E-5 UHRS GMRS
100 743E028.26E-02 | 3-34E-023.72-E-02 RCOL2_02.0
90 748E028 33E-02 | 3-37E-023.75E-02 5.02-16 501
80 764E-028.42E-02 | 3.30E-023.79E-02
75 757E-028.46E-02 | 3434E-023.81E-02
70 Z61E 028 51E-02 | 3-426023.83E-02
60 7-68E-028.62E-02 | 3.46E-023.88E-02
50 778ED2876E-02 | 3-605-023.94E-02
40 7-80E028.92E-02 | 3-66E-024.01E-02
30 8-04E020.14E-02 | 3-62E-624 11E-02
25 834E020.28E-02 | 3-66E024.18E-02
20 8-63E-02074E-02 | 3-84E-024.38E-02
15 9-06E-021.04-E01 | 4-07E-024.66E-02
125 9-40E021.08E-01 | 4-23E-024.85E-02
10 9-86E-021.13E-01 | 4-43E-625.09E-02
9 9.98E021.14E-01 | 4-49E-02514E-02 '
8 +-04E041.16E-01 | 4.657E025.00E-02 RCOL2_02.0
75 F02E011.16E01 | 4-69E025.23E-02 5.02-16 S02
7 +03E041.17E-01 | 4-66E-02527E-02
6 4+-06E041.19E-01 | 4-74E-025.35E-02
5 +08E041.21E-01 | 4-868-025.45E-02
4 +31E011.42E-01 | 6-04E-026.39E-02
3 +51E041.58E-01 | 6-78E-027.13E-02
25 4.66E041.62E-01 | 6.98E-027.29E-02
2 4-66E-041.54E-01 | 6-89E-027.13E-02
18 4.54E041.50E-01 | 6.82E026.75E-02
15 +43E011.36E-01 | 6-42E-026.14E-02
1.25 328E011.20E-01 | 576E-025.41E-02
1 $.00E041.00E-01 | 4-94E024.50E-02
09 +-08ED19.65E-02 | 4-86E-024.34E-02
0.8 +-07E019.27E-02 | 4-80E02417E-02
0.7 +0BE048.85E-02 | 4-74E623.98E-02
06 +04E04840E-02 | 4-67E023.78E-02
05 +-02E017.80E-02 | 4-696-02355E-02
0.4 846E-02631E-02 | 3-675-022.84E-02
0.3 6426024 73E-02 | 276E-022.13E-02
0.2 4.08E-023.16E-02 | 4-84E-021.42E-02
0.15 3.06E022.37E-02 | +38E021.07E-02
0.125 2.66E-021.07E-02 | 4-46E-028.88E-03
0.1 463E-021.58E-02 | #34E-637.10E-03



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
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Figure 2.5.2-204 Dames & Moore Contributing EPRI Seismic Source Zones
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Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR
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Figure 2.5.2-206 Rondout Associates Contributing EPRI Seismic Source Zones
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Figure 2.5.2-208 Woodward-Clyde Contributing EPRI Seismic Source Zones

RCOL2_02.0
5.02-16 S02



U. S. Nuclear Regulatory Commission
CP-201000246

TXNB-10011

2/22/2010

Attachment 2

Supplemental Response to Request for Additional
Information No. 3698 (CP RAI #109)



U. S. Nuclear Regulatory Commission
CP-201000246

TXNB-10011

2/22/2010

Attachment 2

Page 1 of 5

SUPPLEMENTAL RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

Comanche Peak, Units 3 and 4
Luminant Generation Company LLC
Docket Nos. 52-034 and 52-035

RAI NO.: 3698 (CP RAI #109)
SRP SECTION: 09.02.01 - Station Service Water System
QUESTIONS for Balance of Plant Branc'h 1 (AP1000/EPR Projects) (SBPA)

DATE OF RAI ISSUE: 10/2/2009

QUESTION NO.: 09.02.01-5

This Request for Addltlonal Information (RAIl) is necessary for the staff to determine if the
application meets the requirements discussed in Regulatory Guide 1.206 as they will appear in
section I1.E.3 of the appendix to 10 CFR Part 52 which specifies the approved design this
application references, once the design is approved

Regulatory Guide (RG) 1.206, “Combined License Applications for Nuclear Power Plants,” Section
C.ll1.4, “Combined License Action or Information Items,” states in part that Appendices A-D to 10
CFR Part 52 set forth the design certification rules that specify the NRC's requirements for the
certified reactor designs. An applicant may depart from or omit these items, provided that the
departure or omission is identified and justified in the FSAR.

US-APWR Design Certification Document (DCD) COL.-9.5(2) specifies that the COL applicant
should address the design and fire protection aspects of the facilities, buildings and equipments,
such as cooling towers and a fire protection water supply system, which are site specific and/or are
not a standard feature of the US-APWR. FSAR Section 9.2.1.3, “Safety Evaluation,” provides a
new paragraph to replace DCD Section 9.2.1.3 that describes the ESWS as a backup source of
water for fire protection service system (FSS) hoses stations in the RB and ESWP house. This is
considered a new function of the ESWS that is a change from the DCD design for all four trains of
ESWS. The NRC staff considers. this new function to be a departure from the US-APWR standard
plant design described in the DCD. The applicant is requested to identify this additional function as
a departure and provide the evaluation of this departure using the 10 CFR Part 52 criteria.

Provide a revision to the COL FSAR identifying the cooling water system has been modified
to accommodate FSS to the RB and to the ESWS pump house as a departure and provide
an evaluation using the applicable criteria of 10 CFR Part 52,

FSAR Figure 9.2.1-1R, “Essential Service Water System Piping and Instrumentation
Diagram,” does not graphically show that these normally locked closed (LC) valves are
connected to FSS hose stations. Revise FSAR to correctly show a hose or flange
connection downstream of the LC valves.
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SUPPLEMENTAL INFORMATION:

In response to this question in letter TXNB-09071 submitted on November 20, 2009 (ML093280698),
Luminant committed to revise FSAR Figure 9.5.1-201 to show the fire protection water supply system
(FSS) interface with the essential service water system. The updated figure is attached. In addition,
Notes 2 and 3 on Figure 9.2.1-1R (Sheet 1 of 2) have been revised to cross-reference new Figure’
9.5.1-201 Sheet 2. ‘ ‘

Impact on R-COLA

See attached marked-up FSAR Revision 1 Figures 9.2.1-1R (Sheet 1 of 2), 9.5.1-201 (Sheet 1 of 2),
and 9.5.1-201 (Sheet 2 of 2)

Impact on S-COLA

None.

Impact on DCD

None.
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