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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-73—{NMP Unit 1 and Unit 2 Site Geologic Structures}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-74—{Historical Seismicity in Vicinity of NMPS Site (shown with a star) from
EPRI Catalog and from {Additional Catalogs (1985-2007)}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-75—{Historical Seismicity Close to NMPS Site (shown with a star) from
EPRI Catalog and from {Additional Catalogs (1985-2007)}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-76—{Historical Seismicity in Charlevoix Seismic Zone (with NMPS site
shown as a star) from EPRI Catalog (through 1984) and from Additional Catalogs
(1985-2007)}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-77—{Bechtel Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-78—{Bechtel Seismic Source Zones and 1985-2007 Catalog Update}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-79—{Dames & Moore Seismic Source Zones and EPRI-SOG pre-1985

Catalog}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-80—{Dames & Moore Seismic Source Zones and 1985-2007 Catalog
Update}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-81—{Law Engineering Seismic Source Zones and EPRI-SOG pre-1985

Catalog}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-82—{Law Engineering Seismic Source Zones and 1985-2007 Catalog
Update}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-83—{Rondout Seismic Source Zones and EPRI-SOG pre-1985 Catalog}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-84—{Rondout Seismic Source Zones and 1985-2007 Catalog Update}

m
v
>
E-]
w
]
[a]
=4
=]
]
N
n

Legend

REI 1985-2007
RMB
- 3.0-40
- 41-50
- 51-6.0

= 61-70

A NMP-3 Site
[T 200 mile radius

NMP3NPP 2-1561 Rev.0
© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED



FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-85—{Weston Geophysical Seismic Source Zones and EPRI-SOG pre-1985
Catalog}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-86—{Weston Geophysical Seismic Source Zones and 1985-2007 Catalog
Update}

Legend

REI 1985-2007
RMB
- 3.0-40
- 41-50
- 51-6.0

- 61-70

A NMP-3 Site
™= 200 mile radius

NMP3NPP 2-1563
© 2008 UniStar Nuclear Services, LLC. All rights reserved.

COPYRIGHT PROTECTED

Rev.0

m
v
>
E-]
w
]
[a]
=4
=]
]
N
n




FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-87—{Woodward-Clyde Seismic Source Zones and EPRI-SOG pre-1985
Catalog}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-88—{Woodward-Clyde Seismic Source Zones and 1985-2007 Catalog
Update}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-89—{Historical Seismicity in Vicinity of NMNPS Site (shown with a star)
and Two Areas Used to Test the Effects of Additional Seismicity}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-90—{Historical Seismicity in Vicinity of the Charlevoix Seismic Zone and

78°W

the EPRI Team Sources Used to Represent that Zone}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-91—{Earthquake Occurrence Rates for EPRI (1989) Catalog and for Catalog
Extended Through 2007 for Region 1}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-92—{Earthquake Occurrence Rates for EPRI (1989) Catalog and for Catalog
Extended Through 2007 for Region 2}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-93—{Mean and Fractile PGA Seismic Hazard Curves, Rock, No CAV}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-94—{Mean and Fractile 25 Hz Seismic Hazard Curves, Rock, No CAV}

-
w
2
1E3 w
2
g.
8
S tn
©
(4]
8 1E4 N
3 —0.95
"g AN —0.84
<] N
g AN - = = MEAN
g N
& 1E5 N <N —05
g N ———0.16
< ——005
1E6 :
0.01 0.1 1
Spectral acceleration, g
NMP3NPP 2-1571 Rev.0

© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED



FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-95—{Mean and Fractile 10 Hz Seismic Hazard Curves, Rock, No CAV}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-96—{Mean and Fractile 5 Hz Seismic Hazard Curves, Rock, No CAV}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-97—{Mean and Fractile 2.5 Hz Seismic Hazard Curves, Rock, No CAV}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-98—{Mean and Fractile 1 Hz Seismic Hazard Curves, Rock, No CAV}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-99—{Mean and Fractile 0.5 Hz Seismic Hazard Curves, Rock, No CAV}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-100—{M and R Deaggregation for 1 and 2.5 Hz at 10-4 Annual Frequency
of Exceedence}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-101—{M and R Deaggregation for 5 and 10 Hz at 10-4 Annual Frequency of
Exceedence}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-102—{M and R Deaggregation for 1 and 2.5 Hz at 10-5 Annual Frequency
of Exceedence}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-103—{M and R Deaggregation for 5 and 10 Hz at 10-5 Annual Frequency of
Exceedence}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-104—{M and R Deaggregation for 1 and 2.5 Hz at 10-6 Annual Frequency
of Exceedence}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-105—{M and R Deaggregation for 5 and 10 Hz at 10-6 Annual Frequency of
Exceedence}

Shz+10hz, 1E-6

m
v
>
E-]
w
]
[a]
=4
=]
]
N
n

100
/

80
L

60
L

40
L

20
L

% Contribution to Hazard

X

NMP3NPP 2-1582 Rev.0
© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED



FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-106—{Smooth 10-4 UHRS for HF and LF Earthquakes}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-107—{Smooth 10-5 UHRS for HF and LF Earthquakes}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-108—{Smooth 10-6 UHRS for HF and LF Earthquakes}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering
Figure 2.5-109—{Artificial VS Profiles 1 through 10 for the GMRS Calculations}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-110—{Summary Statistics of VS for the GMRS Calculations}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-111—{Randomized G/G__ Curves for the Oswego Sandstone}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-112—{Randomized Damping Curves for the Oswego Sandstone}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-113—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-4 HF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-114—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-4 HF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-115—{Maximum Strain vs. Depth at GMRS Elevation for 1E-4 HF Input

.
Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-116—{Damping Ratio vs. Depth at GMRS Elevation for 1E-4 HF Input

Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-117—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-4 LF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-118—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-4 LF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-119—{Maximum Strain vs. Depth at GMRS Elevation for 1E-4 LF Input

Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-120—{Damping Ratio vs. Depth at GMRS Elevation for 1E-4 LF Input

Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-121—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-5 HF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-122—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-5 HF Input Motion}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-123—{Maximum Strain vs. Depth at GMRS Elevation for 1E-5 HF Input

.
Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-124—{Damping Ratio vs. Depth at GMRS Elevation for 1E-5 HF Input

Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-125—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-5 LF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-126—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-5 LF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-127—{Maximum Strain vs. Depth at GMRS Elevation for 1E-5 LF Input

Motion}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-128—{Damping Ratio vs. Depth at GMRS Elevation for 1E-5 LF Input

Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-129—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-6 HF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-130—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-6 HF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-131—{Maximum Strain vs. Depth at GMRS Elevation for 1E-6 HF Input

.
Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-132—{Damping Ratio vs. Depth at GMRS Elevation for 1E-6 HF Input

Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-133—{Response Spectra and Logarithmic Sigma at GMRS Elevation for
1E-6 LF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-134—{Amplification Factor and Logarithmic Sigma at GMRS Elevation for
1E-6 LF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-135—{Maximum Strain vs. Depth at GMRS Elevation for 1E-6 LF Input

.
Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-136—{Damping Ratio vs. Depth at GMRS Elevation for 1E-6 LF Input

.
Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-137—{Summary Amplification Results for GMRS for High-Frequency Rock

Motions}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-138—{Summary Amplification Results for GMRS for Low-Frequency Rock
Motions}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-139—{Summary Amplification Results for FIRS for High-Frequency Rock
Motions}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-140—{Summary Amplification Results for FIRS for Low-Frequency Rock
Motions}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-141—{Ratio of Median Amplification Factors for GMRS and FIRS Elevations
for 1E-4 HF and LF Input Motion}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-142—{Mean and Fractile PGA Seismic Hazard Curves at GMRS Elevation

(CAV)}
@
>
=
[7d
a
1E3 5

=]
g
(7, ]

8

(=

3

(V]

§ 1E4

) —0.95

I N

) e = e = = ok o 0.84

% - - —=MEAN

£ 1B5 e~ —05

g ——0.16

< —0.05

166 IS
0.01 0.1 1
Peak ground acceleration, g
NMP3NPP 2-1619 Rev.0

© 2008 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED



FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-143—{Mean and Fractile 25 Hz Seismic Hazard Curves at GMRS Elevation

(CAV)}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-144—{Mean and Fractile 10 Hz Seismic Hazard Curves at GMRS Elevation

(CAV)}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-145—{Mean and Fractile 5 Hz Seismic Hazard Curves at GMRS Elevation

(CAV)}
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FSAR Section 2.5

Geology, Seismology, and Geotechnical Engineering

Figure 2.5-146—{Mean and Fractile 2.5 Hz Seismic Hazard Curves at GMRS Elevation

(CAV)}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-147—{Mean and Fractile 1 Hz Seismic Hazard Curves at GMRS Elevation

(CAV)}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-148—{Mean and Fractile 0.5 Hz Seismic Hazard Curves at GMRS Elevation

(CAV)}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-149—{10-5 Horizontal UHRS at GMRS Elevation, and GMRS}
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Geology, Seismology, and Geotechnical Engineering

FSAR Section 2.5
Figure 2.5-150—{10-5 Horizontal UHRS at FIRS Elevation, and FIRS}
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-151—{V/H Ratios from NUREG/CR-6728 (Risk Engineering, Inc., 2001)}
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Geology, Seismology, and Geotechnical Engineering

FSAR Section 2.5
Figure 2.5-152—{Horizontal and Vertical GMRS}
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Geology, Seismology, and Geotechnical Engineering

FSAR Section 2.5
Figure 2.5-153—{Horizontal and Vertical FIRS}
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FSAR Section 2.5

Figure 2.5-154—{Site Area Cross Section}
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FSAR Section 2.5

FSAR Section 2.5
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FSAR Section 2.5 Geology, Seismology, and Geotechnical Engineering

Figure 2.5-166—{Shear Wave Velocity Profile For Combined Arrays 1 and 2}
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Geology, Seismology, and Geotechnical Engineering

Figure 2.5-177—{Location Plan for Slope Stability Analysis Cross Section}
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