Alan Morris

From:Alan Morris

Sent:28 May 2015 19:08:23 +0000

To:Ronald McGinnis;Kevin Smart;David Ferrill;Sarah Wigginton
Subject:Diablo Canyon IMHO

For what it's worth:

As far as | can tell from the reports and presentations available to us, the Central Coastal California
Seismic Imaging Project from Pacific Gas & Electric seems fine, that is:

(1) I think they characterized the kinematics of the area/region accurately

(2) The fault model choices seem logical, although not very broad in scope

(3) Without working through a complete example with the data, it seems that their slip rates and fault
kinematic models are reasonable and therefore...

(4) The hazard conclusions are probably also reasonable

Another caveat:
There are clearly normal faults along parts of the Hosgri fault zone and it is not obvious how they have
been incorporated into the kinematic model(s).

With respect to displacement on the Hosgri fault zone as measured by displaced channels, | feel the
need to work through this from data to hazard curve. The relevant data seems to be the 2D/3D low-
energy seismic surveying (LESS) discussed in chapter 3 of the Central Coastal California Seismic Imaging
Project report. | think the data were collected by Fugro in 2011 - 2012, we probably don't want the raw
data, but the final cut together with their interpretations in seg-y form for import into both Petrel and
Move.

Another dataset that would be nice is the USGS (Jeanne Hardebeck's) re-calculated hypocenter data, she
sent us the older set a while back, but | think she has both new events and a newly calculated set of
hypocenters.

There may be other things but that's my $0.02.

Alan

Alan Morris.

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/4org/d20/geosci/structur.htm
http://3dstress.swri.org/




John Stamatakos

From:John Stamatakos

Sent:27 Mar 2015 20:00:44 +0000

To:Ronald McGinnis;David Ferrill; Amy Minor;Kevin Smart

Cc:Miriam R. Juckett

Subject:Diablo Canyon Review

I've place most of my Diablo Canyon files on the DEMPS server (Demps\regios).

There are a series of reports that Pacific Gas & Electric (POG&E) produced over the last few years.

1

Shoreline and RIL: The Shoreline report was submitted by PG&E in 2011 and we (with NRC
review if in 2012). The Regulatory Information Letter (RIL 12-01) is that review. This report and
review focused on the Shoreline fault and potential implications to the Licensing Basis for the
plant. But the reports offer some good general background information. Other files in

this folder are related to the Shoreline Report and the RIL.

DCPP Shoreline and Thrust Fault ion: ition to the Shoreline Report, NRC had us
look at an allegation made bl(bm about other possible faults and the
plant. Alan helped me on one of the allegations (possible blind thrust beneath the plant site).
Central Coastal California Seismic Imaging Project: The California state legislature passed a bill
after the Shoreline Report authorizing PG&E to collect boat load of new seismic imaging

data. This report is essentially a data dump of that work, and it has the bulk of what | would like
you all to look at.

LTSP: This is an old PG&E report (1991) that may also be useful as background.

NTTF DCCP PSHA Review: This is the actual new seismic hazard study that we are

reviewing. We will need to cross reference the conclusions about faults (do they exist, their
geometry, slip rate, length and area, etc.) based on seismic imaging to the data in the CCCSIP
report.

Diablo Canyon ISFSR SER : This was our review of the site back in early 2000’s for the
Independent Spent Fuel Storage Installation (ISFSI). May be useful as background information.
Figure: is a folder | use to put in various figures and some of my Diablo Presentations and
related images.

For reference: http://www.pge.com/en/safety/systemworks/dcpp/seismicsafety/index.page

This link gets you to most of these reports on line.

Work Scope:

| have five progressive tasks in mind.

p B

Look through the CCCSIP documents and develop a summary (catalog) of all the seismic imaging
data that’s there. Identify the who, what and where and assess its quality and possible
usefulness to the PSHA. | think we can do this relatively quickly. We can even bring on a
temp/student if available and willing to work on this. NRC wants to be able to say that they are
familiar with all the data and have looked it over as part of the review. | would like to have a
very quick deliverable on this (couple of pages?) relatively soon.



2. Identify which data in the CCCSIP report is actually relied on to develop conclusions in the new
PSHA. Assess the validity of the structural/seismic interpretations from the quality of the
seismic imaging data. This may take a bit longer than task 1, but | hope we can do this relatively
quickly.

3. Identify potential faults in the data sets that may have been overlooked by the PSHA technical
team. | am not suggesting we identify any vague targets, but if you see images that in your view
(and based on your experience) are very likely significant faults, we should tag them and assess
their potential to influence the seismic hazard at the site.

4. For those critical data sets identified in task 2, complete a technical review of the data and the
interpretations. This will be included in our write up for the overall PSHA assessment.

5. Review the 3D data collected in the Irish Hills to reassess the blind thrust fault model (I think it is
now referred to as the San Luis Range Thrust).

I'll walk you all through this again next week and provide some more background on the PSHA and how
we can assess whether fault sources can be important to the PSHA next week.

Thanks,
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

istamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:12 May 2015 20:11:18 +0000

To:Debashis Basu;Kaushik Das

Subject:Diablo Matlab work

OK, | put everything in S:\John Stamatakos\Diablo Files

It includes chapter 8 from the PG&E report, all the figures that uses these PDFs and CDFs in the analysis,
the email from George and Osvaldo helping with the formula, and my Excel Spread sheet.

The question is, can we code up MATLAB to make these distribution?
Thanks
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 19:45:20 +0000

To:Giacinto, Joseph (Joseph.Giacinto@nrc.gov);Plaza-Toledo, Meralis (Meralis.Plaza-
Toledo@nrc.gov)

Subject:Diablo SSC

I had a good call with the San Antonio folk. | can meet after the Columbia meeting to talk through some
of the early observations.

Thanks,
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




Informal review of The Central Coastal California Seismic Imaging Project (CCCSIP) report (Pacific Gas
and Electric Company)

By
GED

April 2015

The Central Coastal California Seismic Imaging Project (CCCSIP) report was produced by the Pacific Gas
and Electric Company (PG&E) in response to a 2008 recommendation by the California Energy
Commission (CEC). The California Energy Commission’s 2008 report “An Assessment of California’s
Nuclear Power Plants: AB 1632 Report”, also known as the “AB 1632 Report”, recommended that Pacific
Gas and Electric perform a series of geophysical investigations to explore fault zones near the Diablo
Canyon Power Plant (DCPP). A primary goal of the investigations was to improve understanding of the
seismic risk to the Diablo Canyon Power Plant, specifically:

e Hosgri Fault Zone slip rate

e Hosgri Fault Zone dip

Hosgri—-San Simeon fault zone step-over (i.e., are these faults linked so that will rupture in
unison?)

Los Osos fault zone slip rate

Los Osos fault zone dip

Los Osos fault zone sense of slip

Hosgri—-Shoreline fault zone rupture (i.e., are these faults linked so that will rupture in unison?)
Shoreline fault zone slip rate

Shoreline fault zone southern extent

Shoreline fault zone segmentation
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These issues were chosen because of their importance in choosing seismic source parameters used to
model the seismic hazard for the Diablo Canyon Power Plant, and because of the uncertainty associated
with them. Hazard is expressed as probability of ground motion acceleration exceeding 2 g at the key
frequency of 5 hertz.

Three areas of study were specifically prescribed by the AB1632 report:

(1) PG&E should use three-dimensional geophysical seismic reflection mapping and other advanced
technigues to explore fault zones near Diablo Canyon.

(2) Asground motion models are refined to account for a greater understanding of the motion near
an earthquake rupture, it will be important for PG&E to consider whether the models indicate
larger than expected seismic hazards at Diablo Canyon and if so, whether the plant was built
with sufficient design margins to continue operating reliably after experiencing these large
ground motions.



(3) PG&E should assess the implications of a San Simeon-type earthquake beneath Diablo Canyon.
This assessment should include expected ground motions and vulnerability assessments for
safety-related and non-safety related plant systems and components that might be sensitive to
long period motions in the near field of an earthquake rupture.

A range of data is presented and analyzed in the Central Coastal California Seismic Imaging Project
report, most of it collected between 2009 and 2014, but including and drawing upon a variety of work
performed over the previous 30 years. Work incorporated in the report was performed by PG&E, its
contractors, and by the United States Geological Survey. The report is organized into the following
sections:

Marine seismic reflection surveys (including analysis of natural seismicity data)

Chapters 2 and 4 — 2D/3D low-energy seismic surveying (LESS) to map the Hosgri, Shoreline and Point
Buchon fault zones and associated folding west, northwest and north of Diablo Canyon Power Plant.
Chapter 4 includes older, deep-penetration seismic data to investigate linkage between Hosgri and San
Simeon fault zones and folding offshore and south of the Los Osos fault zone.

Important conclusions, chapter 2:

e “The main structural elements mapped in the study area are the Hosgri fault zone (HFZ), the
Point Buchon fault zone, and a prominent syncline that deforms Tertiary strata in the southern
two thirds of the study area.”

e “The Hosgri fault zone consists of numerous fault strands and is the best imaged and most
continuous and complex fault zone in the region.”

o “. the local style of faulting changes along strike of the Hosgri fault zone. Graben A, bounded by
right-stepping strands of the Hosgri fault zone in the north, indicates extensional strike slip
faulting. A single fault strand characterizes the fault zone in the center of the study area.
Numerous, relatively short strands fan out to the southeast and are associated with folds in the
south, indicating compressional strike-slip faulting.”

e “The Point Buchon fault zone, northwest of the central segment of the Shoreline fault zone, is a
northwest-trending fault that disrupts Tertiary strata east of the HFZ”

e “...the Point Buchon fault zone may connect to the central segment of the Shoreline fault zone
and associated structures”

e “Graben B is associated with the northern end of the Point Buchon fault zone”

e “_the structural relationship between the two grabens [A and B] and structures within Estero
Bay to the north of the study area needs to be further evaluated”

e Because “the 3D/2D data are restricted to the shallow subsurface, the mapped surficial faults
cannot be confidently extended to the earthquake hypocentral depths. Therefore, no conclusion
can be made in regard to these faults being the source of the earthquakes that constitute the
northern Shoreline seismicity sublineament”



Important conclusions, chapter 4:

e “_we were unable to observe any clear evidence in the seismic-reflection data for a recent fault
connecting the San Simeon fault zone with the Hosgri fault zone. Our interpretations do not
preclude the existence of a fault at depth or the possibility of a future rupture along this fault at
depth, including propagation to the surface.”

e “..we map the newly named Half Graben fault zone, a series of faults along which a half graben
has formed, down-dropped on the east and tilted to the west ... The half graben is narrow in the
north... To the south, the half graben widens considerably and appears to end near ... the Los
Osos fault zone”

Chapter 3 — 2D/3D low-energy seismic surveying (LESS) to identify the southern extent, geometry,
connectivity, and slip rate of the Shoreline fault, and the slip rate on the Hosgri fault zone. Older deep
penetration data are also used.

Important conclusions:

e “Piercing points identified for constraining offsets along the Shoreline, Oceano, and Hosgri fault
zones were identified ... buried paleochannels and paleoshorelines (paleostrandlines) were the
best geomorphic features to use in evaluating offsets.”

e “These studies reveal a more complex [Hosgri] fault zone than had previously been mapped”.

e “..strands of the Hosgri fault zone [in the Estero Bay area] are generally steeply dipping to
vertical...”

e “ _sense of vertical separation across the Hosgri fault zone [in the Estero Bay area] is dominantly
down to the west...”

e “Channel offsets and their interpreted ages yield a preferred lateral slip rate for the Hosgri fault
zone in Estero Bay of approximately 1.6 + 0.8 mm/yr within a high (90%) confidence interval.
Accounting for uncertainties in ages and offset estimates, the range in lateral slip rate is
between approximately 0.2 mm/yr and 3.6 mm/yr.”

e [Inthe Point Sal Area] “The new mapping ... shows that from south to north, the Hosgri fault
zone splits from a single strand with little or no vertical separation to multiple splays with
substantial vertical and dextral shear, which converge to form a single strand once more. ... with
transtension in the south and transpression in the north. There is an approximate 6-degree
change in the strike of the Hosgri fault zone...”

e “Channel Complex F provides the preferred piercing points for estimating slip rates on the
Hosgri fault zone in the Point Sal area.”

e “aminimum estimated slip rate of 0.39 mm/yr. (1.4 Ma at 550 m minimum offset) and.a
maximum estimated slip rate of 5.07 mm/yr (138 ka at 700 m maximum offset) is calculated for
the Hosgri fault zone at Point Sal”

Chapter 5 — Deployment and monitoring of ocean bottom seismographs (OBS)

Important conclusions:



o “offshore events close to but outside the ocean bottom seismographs stations will have
improved depth control; however, these events are still subject to uncertainty, particularly with
regard to the focal mechanisms.”

Chapter 6 — Characterization of the Hosgri fault zone using primarily post 1988 seismic reflection data
but also some gravity and magnetic surveys. A 3D high-energy seismic survey (HESS) was proposed by
PG&E, however, the California Coastal Commission denied PG&E’s application due to concerns about
the environmental impact of these studies.

Important conclusions:

o “Earlier models ... that identified the Hosgri fault zone as a major thrust fault underlying the
Coast Ranges are not supported by the (older) high-energy marine 2D seismic-reflection data
acquired during the Long Term Seismic Program (LTSP); nor are they supported by potential field
and seismicity data collected during the Long Term Seismic Program Update and Central Coastal
California Seismic Imaging Project [that’s this one] program.”

o “Geologic observation, seismicity data, and geophysical data all demonstrate that the Hosgri
fault zone is a right-lateral strike-slip fault that dips steeply (75°-90°) northeast to a depth of
12-14 km in the vicinity of the Diablo Canyon power plant.”

e “evidence for recent fault rupture between the Hosgri and San Simeon fault zones is not well
imaged in some locations, [although] the data do not preclude the existence of fault linkage at
seismogenic depths”

e “Chapter 13 presents a ground-motion hazard sensitivity analysis for the linkage of the Hosgri
and San Simeon faults, and a combined rupture of the Hosgri-San Simeon and Shoreline faults”

Land seismic surveys

Chapter 7 — Description of the Geologic Mapping Project conducted by PG&E and also reported
separately, well data from Honolulu-Tidewater #1, and introduction of natural seismicity, gravity and
magnetic data, although the primary data presented in the chapter is 2D accelerated weight-drop (AWD)
and a small vibro-seis 3D(?) volume of seismic reflection data. Several cross sections are drawn and the
Pismo Syncline is described. The purpose was to evaluate the geometry of the Los Osos, San Miguelito,
and San Luis Bay faults, as well as illuminate the deeper structure of the Pismo Syncline and the Edna
fault system within the central Irish Hills.

Important conclusions:

¢ “The Pismo syncline in the central and southern Irish Hills is the deformed remnant of a
Neogene extensional basin.”

e The basin was bounded on the north by the Edna fault zone(s), fairly large basin bounding
normal faults. The southern margin of the basin (now the southern limb of the Pismo Syncline)
was formed by several smaller north-dipping normal faults, which have been inverted to reverse
faults during synclinal folding. Many of these faults are “blind”, i.e. are not exposed at the
surface and are interpreted from seismic data.



e Folds are mappable at the surface.

e The overall interpretation is one of a negative flower structure that formed during a
transtensional phase of slip, and that was later inverted during transpressional slip.

e All faults are interpreted as steeply dipping.

Chapter 8 — 3D seismic reflection survey confined to an onshore area around the Diablo Canyon Power
Plant about 3 x 5 km (“Phase 1”), and a small shoreline strip southeast of the power plant about 3 km
long by 0.5 km wide including the Rattlesnake fault at the shoreline (“Phase 2”). Data collected and
analyzed by Fugro. Detailed geologic map of the area around the power plant. The goal was to identify
structures that might be significant to seismic hazard analysis of the power plant, and provide input data
for ground motion modeling at the power plant site.

Important conclusions:

o “_ folding in buried reflector packages consistent with out-of-syncline parasitic folding that
discordantly detached and shortened Obispo volcaniclastic strata off of stiffer, relatively
undeformed diabase bodies... folding event is old and no longer active, and took place during
the compressional uplift event that inverted the ancestral Pismo Basin into the deeply eroded
Pismo syncline.”

e “Despite differences in elevation between time-correlated uplifted terraces, the terraces
themselves remain horizontal, indicating that the style of late Quaternary deformation of the
western Irish Hills is characterized by rigid block uplift with little or no rotation.”

e _.[in Phase 1 area] “no throughgoing steep or vertical reflector truncations were observed that
would indicate the presence of a significant steep fault offset. ... Any throughgoing faulting in
the reflective depth range of 0 to 0.3 km would have to follow shallow to flat unconformities.”

e [The updated surface mapping] “shows steep, generally north dipping Obispo volcaniclastic
strata exposed along Discharge Cove. The tomography indicates that these steeply dipping
strata are underlain by a shallowly north-dipping diabase intrusive. Future efforts that would
consider the construction of a stratigraphic cross section through the Phase 1 area must be very
wary of using only the surface dip data, and should honor the nearly flat-lying subsurface
velocity structure as well.”

e “Three lineaments mapped on the bedrock surface beneath the marine terrace sediments in the
Phase 2 area merit investigation as potential faults. In order to directly examine the potential
fault plane, ground-based investigations of the bedrock platform surface and the overlying
Quaternary sediments would be required”

Chapter 9 — Results of Geologic Mapping Project, intended to help interpretation of onshore seismic
reflection data. Data presented includes previously published and unpublished geologic maps plus new
data collected in this study. There is a section dedicated to the Los Osos fault zone. One conclusion is:
“new mapping in the vicinity of the Edna, Los Osos, San Luis Bay, San Miguelito, and Shoreline fault
zones does not introduce any new hard constraints on fault location, dip, slip direction, or slip rate”.
Data presented in this chapter is also used in chapters 7 and 8.



Appendices contain daily field reports, photographs, sample catalogue, an Arc GIS catalogue of
shapefiles and other information relating to data acquisition and geologic mapping in the Irish Hills, and
a compilation of (primarily) stratigraphic data from 18 of 34 wells (26 oil and 8 hydrogeologic).

Important conclusions:

e “Edna and San Miguelito fault zones—minor changes to the geologic units adjacent to the
faults.”

e “Los Osos fault zone—minor changes to the geologic units adjacent to the fault zone, and
changes to the depiction of the fault zone along the northern margin of the Irish Hills (including
removal of the concealed, northwest-trending fault across southern Morro Bay).”

e “Shoreline fault zone—minor changes to the geologic units and bedrock faults adjacent to the
fault zone for the reaches opposite Olson Hill and the Diablo Canyon power plant.”

e “San Luis Bay fault zone—minor changes to the geology adjacent to the fault zone along the
outer coast from Olson Hill to Rattlesnake Creek, and the addition of a generalized, concealed,
and locally queried trace in San Luis Obispo Bay and on the outer coast between the Rattlesnake
fault and the Olson Hill deformation zone.”

Geotechnical studies

Chapter 10 — provides a 3D shear-wave velocity (Vs) model for the Diablo Canyon power plant
foundation area. Both 3D acoustic compressional-wave velocity (Vi) models and one-dimensional V-
depth profiles constrained by surface-wave dispersion were developed within the Diablo Canyon power
plant site.

Important conclusions:

e There is significant spatial variability in V5.3, [shear-wave velocity in the top 30 meters]
throughout the Diablo Canyon power plant site due to variations in near surface geology.

* The shear-wave-velocity model is used as input into the Site Conditions Evaluation report in
Chapter 11.

Chapter 11 - Site conditions evaluation as relevant to the modeling of ground motion at the Diablo
Canyon power plant site.

Chapter 12 — Addresses testimony from Dr. Douglas Hamilton concerning two postulated faults: the
Diablo Cove and the San Luis Range/Inferred Offshore faults. In addition to using selected data from
Hamilton, a variety of other PG&E reports, and published literature, this chapter uses data from
chapters 2, 4,7, 8, and 9 in Central Coastal California Seismic Imaging Project (this) report.

Important conclusions: Essentially they conclude that the Diablo Cove fault is a non-issue, and that the
San Luis Range/Inferred Offshore fault — although not there — will be accounted for in their new seismic
source characterization [hmmm)].



“We conclude that the Diablo Cove fault does not represent a seismic hazard to the Diablo
Canyon power plant, and there is no basis for considering the Diablo Cove fault as proposed by
Hamilton ... to be either a fault displacement hazard or a seismic source of strong ground
motions. We make this conclusion based on the following key points:

Trench and excavation mapping conducted prior to construction of the Diablo Canyon power
plant documented that the fault zone is discontinuous, is associated with minimal offset, and
does not displace marine terrace deposits that are 120 ka. Thus, the faulting where observed
directly is minor and inactive in the late Pleistocene.

Geologic mapping and interpretation of multibeam echo sounder imagery do not support
connecting the Diablo Cove fault offshore to the Shoreline fault zone.

There is no basis for correlating seismicity with the Diablo Cove fault based on an evaluation of
microearthquake locations and consideration of their location uncertainty.

The short length of the Diablo Cove fault zone—probably less than half a kilometer—is not
consistent with a down-dip width of several kilometers that would extend the fault to
seismogenic depths.

Structural analysis of geologic data and high-resolution 3D land seismic data at the Diablo
Canyon power plant supports an interpretation, shared by the original mappers of the faults,
that the faulting is related to shallow fold deformation and shortening that predates the late
Quaternary and probably dates to the Miocene or Pliocene. The faulting may or may not be
related to a Miocene diabase intrusion imaged directly north of the north-dipping Diablo Cove
fault at shallow depths. Based on this interpretation, the fault extends to only a few tens to
hundreds of meters depth.”

We conclude that there is no clear evidence in the available data to support the presence of [the
San Luis Range/Inferred Offshore thrust fault], and there is evidence that precludes its presence.
Accordingly, there is no basis for considering the San Luis Range/Inferred Offshore thrust to be a
seismic hazard to the Diablo Canyon power plant as proposed by Hamilton. We make this
conclusion based on the following key points:

Analyses of multibeam echo sounder bathymetry data and seismic-reflection data do not
support the interpreted uplift rate boundary across the San Luis Range/Inferred Offshore thrust
fault proposed by Hamilton. Instead, interpretations of the data are consistent with a very low
or negligible change in uplift rate where the San Luis Range/Inferred Offshore thrust fault is
interpreted to impinge on the Shoreline fault zone and where the SLRF is interpreted to diverge
from the Shoreline fault zone south of Point Buchon. Interpretations of coastal marine terrace
data and offshore marine terraces are consistent with uplift rate boundaries that instead
coincide with other structures considered by PG&E in past seismic hazard analyses.

We disagree with the assertion by Dr. Hamilton that the San Luis Range/Inferred Offshore thrust
fault interpretation is required to fit the observed pattern of coastal terrace uplift and instead
suggest the observed pattern of coastal uplift may be matched by several proposed fault
geometries, including those proposed by PG&E in past seismic hazard analyses.



e We disagree with the assertion by Dr. Hamilton that the seismicity data beneath the Irish Hills
show a clear alignment supporting the San Luis Range/Inferred Offshore thrust fault at depth.
The seismicity data can be interpreted in different ways to support many different fault models.

e Interpretation of land seismic-reflection data do not show evidence for a gently to moderately
dipping San Luis Range/Inferred Offshore thrust fault beneath the southern Irish Hills in the
general location proposed by Hamilton. Instead, interpretations of the seismic-reflection data
show steeply north-dipping structures down to approximately 7 km depth or deeper that
coincide with recognized faults (the Irish Canyon and San Luis Bay) at the surface. The
interpretation of these steeply dipping structures to depth precludes the presence of the San
Luis Range/Inferred Offshore thrust fault.

¢ Although the specific San Luis Range/Inferred Offshore thrust fault interpretation by Hamilton is
not well supported by the available data, and by no means can be held up as a unique or
preferred interpretation, the general solution of a primary, north- or north-northeast-dipping
fault beneath the Irish Hills is consistent with several observations, and is a possible fault model
that should be considered for seismic hazard analysis to the Diablo Canyon power plant. We
note that the interpretations by Hamilton are being considered for evaluation and integration
with other available data following the Senior Seismic Hazard Analysis Committee Level 3
process. The Senior Seismic Hazard Analysis Committee program for the Diablo Canyon power
plant, which is being performed under regulatory review by the NRC, is creating a new seismic
source characterization model.

Chapter 13 — Evaluation of sensitivity of the deterministic ground motions that were presented in the
PG&E Shoreline Fault Zone Report (2011) to the seismic source characterizations for the Shoreline and
Hosgri faults, using new ground motion models developed by the Pacific Earthquake Engineering
Research (PEER) center as part of their “Next Generation Attenuation” program.

Important conclusion:

e “For all the cases considered in this sensitivity study, the 84th percentile ground motions for the
power-block and turbine-building foundation levels are bounded by the 1977 Hosgri spectrum.”

[In other words, their former analysis is not affected by any of the new data/interpretations.]

Chapter 14 — The findings and conclusions of the Central Coastal California Seismic Imaging Project
report [this one].

Important conclusion:

e “These studies confirm previous analyses that the plant and its major components are designed
to withstand—and perform their safety functions during and after—a major seismic event.”



John Stamatakos

From:John Stamatakos

Sent:13 Apr 2015 15:00:17 +0000

To:Miriam R. Juckett

Subject:DiabloCanyonPowerPlant - seismic risk data survey April 2015
Attachments:DiabloCanyonPowerPlant - seismic risk data survey April 2015.docx
Can you look this over quickly?

| want to hand out at today’s meeting.

J



Sarah Wigginton

From:Sarah Wigginton

Sent:8 Apr 2015 19:21:56 -0500
To:Ronald McGinnis;David Ferrill
Cc:Alan Morris
Subject:Document Catalogue

All,

Here is a link to the completed portion of the Document Catalogue for Diablo Canyon.
Z:\Diablo _Canyon\Diablo Canyon\Document Catalog COMPLETE.xlsx

| have about 300 more pages to go in the very last PDF, but I'll be doing that work in a separate excel file
(\\REGIOS\Demps\Diablo Canyon\Diablo Canyon\Document Catalogue IN PROGRESS.xIsx) so it won’t
interfere with any work you all do on the completed portion.

Best,
Sarah

Sarah Wigginton

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA



Osvaldo Pensado

From:Osvaldo Pensado

Sent:30 Apr 2015 18:22:54 -0500
To:John Stamatakos
Subject:Function for excel

Okay John.

What is the charge number?

Doing your problem in Mathematica is quite simple. In Excel ... not so much. | give you instructions to
get the trapezoidal function in Excel.

For the trapezoidal function for the offset:
a=15
b=26
c=35
d=43

p is a random number uniformly sampled between 0 an 1. It can be sampled with Excel using p=Rand().
Apply it to randomly sampled values of p=Rand() in Excel.

The formula is a big sausage with nested if-then statements. At least it is a closed formula. Thereisa
high chance to make a typographical error, though.

You should consider programming the formula in a macro.

trapezCDFInv[p_a_b_c, d_ ] =If[0<p &p
b—a

<—:
—a—b+c+d

a++/a?p — b%p — acp + bep — adp + bdp,

Elsel BEW e e R bp +cp +d
W e —rerd PP h—e—d " G e e
Hlself a+b-—2¢ ol
o [a+b—c—d_p P

<1,d —\Jac + bc — ¢2 — ad — bd + d? — acp — bep + ¢2p + adp + bdp — d?p]]]

This is the plot of the trapezCDFInv function
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| derived the formula from the following trapezoid:
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| felt like programming the formula in Excel for you, but | changed my mind when | saw the sausage. |
can do the Monte Carlo in no time in Mathematica. | do not feel like touching the sausage.

For a Triangular function the formula to use is



cdfTrianglnv[p_a_b_c ]:= If[p
<(b—a)/(c—a),a+Sqrt[(b—a)*(c —a)*pl,c —Sart[(c —a) * (c —b) (1

-l
again, p=Rand()

To give you an idea on how simple the problem is in Mathematica, this would be the Latin hypercube
sampling program (which will be better than random sampling you will do in Excel):

shuffle[datos_] :=Module[{pivl,piv2={},indl},pivl=datos;
While[Length[pivl]>0,indl=Random[Integer, {1,Lengt
h[pivil]}];
AppendTo[piv2,pivl[[indl]]];
pivl=Drop[pivl, {indl,indl}];];
Return([piv2]];

pvec=shuffle[Table[i, {i,0,1,1.0/5000}]1];
agel=cdfTriangInv([#,11.5, 12, 12.5]&/@ pvec;
pvec=shuffle[pvec];

offsetl=trapezCDFInv[#,15, 26, 35, 43]&/@ pvec;
dl=EmpiricalDistribution[offsetl/agel];

And the slip rate is

Plot[CDF[d1, x], {x, 0,4}, Frame — True, BaseStyle — 14, GridLines — Automatic, FrameLabel

- {"Slip Rate [mm/yr]", "Cumulative Probability"}]

—e

e Prob

umulativ

Dr. Osvaldo Pensado



Group Manager, Risk Analysis and Performance Assessment
Geosciences and Engineering Division

(210) 522-6084

opensado@swri.org




Sent:29 Apr 2015 16:07:18 +0000
To:Violeta Gonzales
Subject:FW: Diablo Canyon

Are you familiar with the bridge line procedure for phone calls?

From: John Stamatakos

Sent: Wednesday, April 29, 2015 11:06 AM
To: Ronald McGinnis.

Subject: RE: Diablo Canyon

We have one we use for management meetings .. ask Violet.

From: Ronald McGinnis

Sent: Wednesday, April 29, 2015 12:05 PM
To: John Stamatakos

Subject: RE: Diablo Canyon

| have no idea. Never used one. | will ask.

From: John Stamatakos

Sent: Wednesday, April 29, 2015 11:04 AM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

Ronnie, do we have a bridge line we can use?

John

From: Ronald McGinnis

Sent: Wednesday, April 29, 2015 10:37 AM
To: John Stamatakos

Subject: RE: Diablo Canyon

Sounds good.

From: John Stamatakos .

Sent: Wednesday, April 29, 2015 9:35 AM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

Office ... or we may use a bridge if | want to bring in NRC.

From: Ronald McGinnis

Sent: Wednesday, April 29, 2015 10:33 AM
To: John Stamatakos

Subject: RE: Diablo Canyon



We will call you. Office or cell?

From: John Stamatakos

Sent: Wednesday, April 29, 2015 9:16 AM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

oK

From: Ronald McGinnis

Sent: Wednesday, April 29, 2015 10:00 AM
To: John Stamatakos

Subject: RE: Diablo Canyon

John, .
How about 2:00 our time?

-Ronny

From: Ronald McGinnis

Sent: Tuesday, April 28, 2015 1:55 PM
To: John Stamatakos

Subject: RE: Diablo Canyon

Should work. | will get a time and let you know.

From: John Stamatakos

Sent: Tuesday, April 28, 2015 1:53 PM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

| am in a Diablo meeting right now. We should have a call tomorrow.
I'll have to look at my schedule but could you ask your folks so we can set up a good time?

John

From: Ronald McGinnis

Sent: Tuesday, April 28, 2015 1:35 PM
To: John Stamatakos

Subject: RE: Diablo Canyon

John,



We just got back in the office from two weeks of travel. David and | are in the office this week and then
gone again next week. How did the meeting with NRC go? | got your voicemail asking about the GIS file
but | didn’t get it until yesterday.

Do we have the go ahead for Phase 27 If so, we may want to have a phone call this week to go over the
details.

Thanks,
Ronny

From: John Stamatakos
Sent: Friday, April 10, 2015 3:04 PM

To: Ronald McGinnis

Cc: David Ferrill; Alan Morris {**) D; Kevin Smart; Sarah Wigginton; Miriam R. Juckett
Subject: RE: Diablo Canyon

| mean Ronny ... sorry | know better

From: John Stamatakos

Sent: Friday, April 10, 2015 4:02 PM

To: Ronald McGinnis

Cc: David Ferrill; Alan Morris (alanmrrsO@gmail.com); Kevin Smart; Sarah Wigginton;. Miriam R. Juckett
Subject: RE: Diablo Canyon

Thanks Ronnie,
QOutstanding job. | am very pleased with the progress so far.
john

From: Ronald McGinnis

Sent: Friday, April 10, 2015 3:58 PM

To: John Stamatakos _

Cc: David Ferrill; Alan Morris > |; Kevin Smart; Sarah Wigginton
Subject: RE: Diablo Canyon

John,

We are not quite finished with the data quality tab in the spreadsheet so that will have to continue, but
all the data has been reviewed and is represented by a row in the following linked spreadsheet.
Y:\Diablo _Canyon\Diablo Canyon\Document Catalog COMPLETE.xlsx

Also, we are working on an ArcGIS project that helps to organize the seismic data. It should be finished
by COB today. That link is at Y:\Diablo _Canyon\Diablo
Canyon\ArcGIS_GED\Diablo_Canyon_March_2015.mxd

The review document is at T:\Diablo Canyon\Diablo Canyon\CNWRA report April
2015\DiabloCanyonPowerPlant - seismic risk data survey April 2015.docx




All the rest of the files are in the Diablo Canyon folder on regios.
Let us know if you have any questions.

-Ronny

From: John Stamatakos

Sent: Friday, April 10, 2015 2:48 PM
To: Ronald McGinnis

Subject: Diablo Canyon

Can | review all the files so | can present at NRC on Monday?
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




Sent:27 Mar 2015 20:19:55 +0000
To:Alan Morris;Alan Morris { l)
Subject:FW: Diablo Canyon Review

Not sure why you weren’t copied...

From: John Stamatakos

Sent: Friday, March 27, 2015 3:01 PM

To: Ronald McGinnis; David Ferrill; Amy Minor; Kevin Smart
Cc: Miriam R. Juckett

Subject: Diablo Canyon Review

I've place most of my Diablo Canyon files on the DEMPS server (Demps\regios).
There are a series of reports that Pacific Gas & Electric (POG&E) produced over the last few years.

1. Shoreline and RIL: The Shoreline report was submitted by PG&E in 2011 and we (with NRC
review if in 2012). The Regulatory Information Letter (RIL 12-01) is that review. This report and
review focused on the Shoreline fault and potential implications to the Licensing Basis for the
plant. But the reports offer some good general background information. Other files in
this folder are related to the Shoreline Report and the RIL.

2. DCPP Shoreline and Thrust Fault Allegation: In addition to the Shoreline Report, NRC had us.
look at an allegation made by a former PG&E consultant about other. possible faults and the
plant. Alan helped me on one of the allegations (possible blind thrust beneath the plant site).

3. Central Coastal California Seismic Imaging Project: The California state legislature passed a bill
after the Shoreline Report authorizing PG&E to collect boat load of new seismic imaging
data. This report is essentially a data dump of that work, and it has the bulk of what | would like
you all to look at.

4. LTSP: This is an old PG&E report (1991) that may also be useful as background.

5. NTTF DCCP PSHA Review: This is the actual new seismic hazard study that we are
reviewing., We will need to cross reference the conclusions about faults (do they exist, their
geometry, slip rate, length and area, etc.) based on seismic imaging to the data in the CCCSIP
report.

6. Diablo Canyon ISFSR SER : This was our review of the site back in early 2000’s for the
Independent Spent Fuel Storage Installation (ISFSI). May be useful as background information.

7. Figure: is a folder | use to put in various figures and some of my Diablo Presentations and
related images.

For reference: http://www.pge.com/en/safety/systemworks/dcpp/seismicsafety/index.page

This link gets you to most of these reports on line.
Work Scope:
| have five progressive tasks in mind.

1. Look through the CCCSIP documents and develop a summary (catalog) of all the seismic imaging
data that’s there. Identify the who, what and where and assess its quality and possible



usefulness to the PSHA. | think we can do this relatively quickly. We can even bring on a
temp/student if available and willing to work on this. NRC wants to be able to say that they are
familiar with all the data and have looked it over as part of the review. | would like to have a
very quick deliverable on this (couple of pages?) relatively soon.

2. Identify which data in the CCCSIP report is actually relied on to develop conclusions in the new
PSHA. Assess the validity of the structural/seismic interpretations from the quality of the
seismic imaging data. This may take a bit longer than task 1, but | hope we can do this relatively
quickly.

3. Identify potential faults in the data sets that may have been overlooked by the PSHA technical
team. | am not suggesting we identify any vague targets, but if you see images that in your view
(and based on your experience) are very likely significant faults, we should tag them and assess
their potential to influence the seismic hazard at the site.

4, For those critical data sets identified in task 2, complete a technical review of the data and the
interpretations. This will be included in our write up for the overall PSHA assessment.

5. Review the 3D data collected in the Irish Hills to reassess the blind thrust fault model (I think it is
now referred to as the San Luis Range Thrust).

I’ll walk you all through this again next week and provide some more background on the PSHA and how
we can assess whether fault sources can be important to the PSHA next week.

Thanks,
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

istamatakos@swri.org




Sent:28 Apr 2015 18:56:06 +0000
To:David Ferrill;Alan Morris;Kevin Smart;Sarah Wigginton
Subject:FW: Diablo Canyon

Is there a particular time that works for you all? | am good any time,

From: John Stamatakos .

Sent: Tuesday, April 28, 2015 1:53 PM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

| am in a Diablo meeting right now. We should have a call tomorrow.
I'll have to look at my schedule but could you ask your folks so we can set up a good time?

John

From: Ronald McGinnis

Sent: Tuesday, April 28, 2015 1:35 PM
To: John Stamatakos

Subject: RE: Diablo Canyon

John,

We just got back in the office from two weeks of travel. David and | are in the office this week and then
gone again next week. How did the meeting with NRC go? | got your voicemail asking about the GIS file
but | didn’t get it until yesterday.

Do we have the go ahead for Phase 27 If so, we may want to have a phone call this week to go over the
details.

Thanks,
Ronny

From: John Stamatakos
Sent: Friday, April 10, 2015 3:04 PM

To: Ronald McGinnis

Cc: David Ferrill; Alan Morris {°/©! p; Kevin Smart; Sarah Wigginton; Miriam R. Juckett
Subject: RE: Diablo Canyon

| mean Ronny ... sorry | know better

From: John Stamatakos
Sent: Friday, April 10, 2015 4:02 PM

To: Ronald McGinnis

Cc: David Ferrill; Alan Morris |/ I); Kevin Smart; Sarah Wigginton; Miriam R. Juckett
Subject: RE: Diablo Canyon




Thanks Ronnie,
Outstanding job. | am very pleased with the progress so far.
john

From: Ronald McGinnis

Sent: Friday, April 10, 2015 3:58 PM
To: John Stamatakos
Cc: David Ferrill; Alan Morris [ ); Kevin Smart; Sarah Wigginton
Subject: RE: Diablo Canyon

John,

We are not quite finished with the data quality tab in the spreadsheet so that will have to continue, but
all the data has been reviewed and is represented by a row in the following linked spreadsheet.
Y:\Diablo_Canyon\Diablo Canyon\Document_ Catalog COMPLETE.xIsx

Also, we are working on an ArcGIS project that helps to organize the seismic data. It should be finished
by COB today. That link is at Y:\Diablo _Canyon\Diablo
Canyon\ArcGIS GED\Diablo Canyon March 2015.mxd

The review document is at T:\Diablo Canyon\Diablo Canyon\CNWRA report April
2015\DiabloCanyonPowerPlant - seismic risk data survey April 2015.docx

All the rest of the files are in the Diablo Canyon folder on regios.
Let us know if you have any questions.

-Ronny

From: John Stamatakos

Sent: Friday, April 10, 2015 2:48 PM
To: Ronald McGinnis

Subject: Diablo Canyon

Can | review all the files so | can present at NRC on Monday?
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:22 Apr 2015 02:20:23 +0000
To:Miriam R, Juckett

Subject:FW: diablo scenario events

From: Munson, Clifford [mailto:Clifford.Munson@nrc.gov]
Sent: Tuesday, April 21, 2015 11:46 AM

To: Ake, Jon; John Stamatakos; Graizer, Vladimir

Cc: Heeszel, David

Subject: diablo scenario events

John,

Would you come up with some plausible scenario events for Hosgri in terms of the parameters
listed below (as a spreadsheet?). | coded the SWUS GMM for T=1 sec. There are 31 median
models each with a unique set of 10 coefficients. | just read in their electronic file as a 31 by 10
matrix to avoid typing errors. | also coded up the total sigma (3 branches with 2 coefficients for
each branch).

The input parameters are:

Magnitude (mag)

Depth to top of rupture (ztor) in km

Rupture distance (rrup) in km

Joyner-Boore distance (rjb) in km

Fault dip angle (dip) in degrees

Down-dip rupture width (ddrw) in km

Horizontal distance from top of rupture measured perpendicular to strike (Rx) in km
Fault type (REV,NRM, or SS) — depending on rake angle

QN Or UL B 0o PO =

I will proceed to code T=0.1 sec and maybe some more periods if | have time.
I would like to verify our results somehow before we merge these codes with Roland’s.

Thanks,
Cliff



John Stamatakos

From:John Stamatakos

Sent:22 Apr 2015 02:21:53 +0000
TOW

Subject:FW: diablo scenario events

From: Munson, Clifford [mailto:Clifford.Munson@nrc.gov]
Sent: Tuesday, April 21, 2015 11:46 AM

To: Ake, Jon; John Stamatakos; Graizer, Vladimir

Cc: Heeszel, David

Subject: diablo scenario events

John,

Would you come up with some plausible scenario events for Hosgri in terms of the parameters
listed below (as a spreadsheet?). | coded the SWUS GMM for T=1 sec. There are 31 median
models each with a unique set of 10 coefficients. | just read in their electronic file as a 31 by 10
matrix to avoid typing errors. | also coded up the total sigma (3 branches with 2 coefficients for
each branch).

The input parameters are:

Magnitude (mag)

Depth to top of rupture (ztor) in km

Rupture distance (rrup) in km

Joyner-Boore distance (rjb) in km

Fault dip angle (dip) in degrees

Down-dip rupture width (ddrw) in km

Horizontal distance from top of rupture measured perpendicular to strike (Rx) in km
Fault type (REV,NRM, or SS) — depending on rake angle

QN Or UL B 0o PO =

I will proceed to code T=0.1 sec and maybe some more periods if | have time.
I would like to verify our results somehow before we merge these codes with Roland’s.

Thanks,
Cliff



John Stamatakos

From:John Stamatakos

Sent:4 May 2015 18:01:22 +0000

To:Stovall, Scott (Scott.Stovall @nrc.gov)

Subject:FW: Diablo SSC

Attachments:Diablo Canyon Seismic Source Characterization Review 1.pdf

From: John Stamatakos

Sent: Monday, May 4, 2015 9:37 AM

To: Graizer, Vladimir (Vladimir.Graizer@nrc.gov)
Subject: FW: Diablo SSC

From: John Stamatakos [mailto]™®’
Sent: Monday, May 4, 2015 9:33 AM
To: John Stamatakos
Subject: Diablo SSC




DIABLO CANYON SEISMIC SOURCE
@ CHARACTERIZATION REVIEW

John Stamatakos
® 5/4/2015



CONTEMPORARY TECTONIC SETTING

Dextral strike-slip plate
boundary with transpression

mud. Date 0310/2015. User Alex Ramar LCL Revt




GPS STRAIN RATES
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Fault Heave Rates

Source: Modfied from Bird (2012).
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FAULT SOURCES

o Geometry

o Faulting Style (SS, Reverse, Composite)
o Ruptures and Rupture Segments

o Slip Rate

> Slip Rate Allocation (on ruptures)

o Magnitude Distribution Models

o Time Dependency

*Areal Sources and Distant Fault Sources ... another day



© File path; S:\1006\005\Final_Report_Figues\Figure_600-01,ai; Date: 03/1072015; User; Serkan Bozkurt, LCEL Rev.1

Time Dependency Model  Fault Geometry Rupture slip Rate Allocation
(Equivalent Poisson Ratio) Model Model Model (mmiyr)

Magnitude Distribution Model
‘Magnitude PDF Mmax Mechar
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Notes: In the example tree, rupture source H85-02 is a longer linked rupture source, so the WAACY and truncated
exponential magnitude PDF models are considered. Rupture source SW-01 is a characteristic rupture source, so
only the Youngs and Coppersmith (1985) characteristic earthquake magnitude PDF is considered. Rupture source
SW—O‘geI?eg spxséaey 'reunpb,l'e source, so only the simplified maximum magnitude earthquake magnitude PDF model is
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FAULT GEOMETRY MODELS (FGM)

o Three Hosgri FGMs
o Three San Luis—Pismo Block (SLPB) FGMs

Table 6-4. Fault Geometry Models (FGMs) and Logic Tree Combinations

SLPB FGMs
Outward-Vergent Southwest-Vergent Northeast-Vergent
Hosgri FGMs (ov) (SW) (NE)
Hosgri 90 (H90) HS80/ OV HS0/ SW H90/ NE
Hosgri 85 (H85) H85/ OV H85/ SW HB5/ NE
Hosgri 75 (H75) H75/ OV H75/ SW H75/ NE

o About 40 rupture segments

« Three sets of rupture segments (for the three SLPB
FGMs)
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MORE RUPTURE SEGMENTS

N N

i i
g g
i i
! !
5 é
i i
H i
§ :

SW-Vergent NE-Vergent




EXAMPLE: HOSGRI FAULT RUPTURE MODELS

Table 9-3. Hosgri Fault Rupture Model

Rupture Fault Sections'
Source (closest section to the
Humber Type Description DCPP in bold) Sense of Slip
HS+HA+HC+HB+HD+
Hosgri (Central
H-01 Linked trace) to MTJ2 :N+SI+SN +GS+GN+S | Strike slip
Hosgri West HS+HW+HB+HD+HN + "
e Linked trace)to MTJ SI+SN+GS+GN+SA Strike sip
: Hosgri (E ast HS+HE+HB+HD+HN+S
HE Linked trace)to MTJ 1+SN+GS+GN+SA Strike sip
Hosgri (Certral | HS+HA+HC+HBswR | Frimary =
: 4 grike slip
H-04 Com plex trace) with (primary fault) Carinda
Piedras Blancas | PB (secondary fault) ek o
reverse
H-05 Splay Hosgri (Central (main faul); Strike slip
trace) to Bolinas ’
SE+SS+SH (splay fault)
Hosgri north of
H-063 Linked the Shoreline HB+HD +HN+SISN+G | orike sip
. S+GN+SA
fault intersedion
H osgri north of
H-073 Linked the Los Osos :“*S'*SN*GS*GN *S | strike sip
fault intersedion
H-083 C haracteristic | Piedras Blancas PB Reverse

! Two-letter codes are explained in Table 65 and on Plate 9-1.
2 MTJ = Mendodno Triple Junction
3 Same downdip geometryis used for all three Hosgri FGMs.




THREE SLPM FGMS




THREE SLPB FGMSs
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HOSGRI FAULT SLIP RATE
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SLIP RATE ESTIMATES
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SLIP BASED ON OFFSET MARKERS IMAGED IN
OFFSHORE SEISMIC REFLECTION DATA
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MEAN CDF FOR HOSGRI SLIP RATE
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SLIP RATE ALLOCATION MODELS

o “A Slip Rate Allocation Model describes the slip rate
allocated to individual rupture sources in a single
Rupture Model. Accordingly, there is one Slip Rate
Allocation Model for the Hosgri Rupture Model (that
applies to all three Hosgri FGMs) and three Slip Rate
Allocation Models for the SLPB Rupture Models—one
each for the OV, SW, and NE Rupture Models.”

o “The Slip Rate Allocation Model creates a slip rate for
each rupture source such that, when the contributions
from all rupture sources including a particular fault are
summed, the combined slip rate equals the target slip
rate budget for that particular fault for that particular
Rupture Model.”



(b) Slip Rate Allocation Methodology for Mean Slip Rate, Fault Section S5

S4+S5+SE6 (i = 1) S&+S9 (i =2) S1+S4+85(i = 3)
15 slip rate units 10 slip rate units for S5 05 slip rate units for S5
50% of total for S4,95 .56 33% of total for S5 17% of total for S5
09 slip rate units for S8 0.3 slip rate units for S1
45% of total (0.3 4% of total for S1

0 10 km
———

Notes:
- Black line s indicate Gult rupture.,
- i value designates each rupture source involving fault section $5. The sum ofthe dip ratesin

all three scenano s equals the target mean slip rate or fault section S5 (s2e equation 9-1).

EXPLANATION

3 Site
\\\‘ Fault sections: strke-slip (left), revers e (right)

\g) Fault section slip rate, with the value in
parenthes es, and the width of the line

Slip Rate Allocation Model Concept

'€) proportionalto the slip rate. DCPP SSC REPORT
tg

Fault section IDs and s ection boundar
\<'ﬂv N ! '!Patic Gas and Electric Company| Figure 9-8
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TIME DEPENDENCY MODEL

o For another time ....




DIABLO CANYON SEISMIC SOURCE
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CONTEMPORARY TECTONIC SETTING

Dextral strike-slip plate
boundary with transpression

mud. Date 0310/2015. User Alex Ramar LCL Revt




GPS STRAIN RATES
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{(a) Model 3 from Murray (2012): No Constraints on the (b) Model 4 from Murray (2012): Oceanic-West Huasna Fault
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Resolved GPS Strain Rates on
Tectonic Block Boundaries

DCPP SSC REPORT

MM&sa and Electric Company
e’

Figure 5-14




Fault Heave Rates

Source: Modfied from Bird (2012).
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FAULT SOURCES

o Geometry

o Faulting Style (SS, Reverse, Composite)
o Ruptures and Rupture Segments

o Slip Rate

> Slip Rate Allocation (on ruptures)

o Magnitude Distribution Models

o Time Dependency

*Areal Sources and Distant Fault Sources ... another day



© File path; S:\1006\005\Final_Report_Figues\Figure_600-01,ai; Date: 03/1072015; User; Serkan Bozkurt, LCEL Rev.1

Time Dependency Model  Fault Geometry Rupture slip Rate Allocation
(Equivalent Poisson Ratio) Model Model Model (mmiyr)

Magnitude Distribution Model
‘Magnitude PDF Mmax Mechar
8.5 73

01 02
WAACY B.1 71

Notes: In the example tree, rupture source H85-02 is a longer linked rupture source, so the WAACY and truncated
exponential magnitude PDF models are considered. Rupture source SW-01 is a characteristic rupture source, so
only the Youngs and Coppersmith (1985) characteristic earthquake magnitude PDF is considered. Rupture source
SW—O‘geI?eg spxséaey 'reunpb,l'e source, so only the simplified maximum magnitude earthquake magnitude PDF model is
cons ! ;

Ha0 H85-01 123 .
[02] [0.185] | [08) \ [05] \ [05]
/ 78 6.8
[0.4] [0.3]
H85 H85-02 0.40
\ oe | __ \ [0.630]
\ _______ 85
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[02] [0.185] [02) [05]
\ 78
0.067 e 6.8
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04] SW-01 0018 Earthquake N/A 65
_______ [0.630] [1.0] [0.5]
_______ \& 6.3
SW SW.04 [0.185] [03)
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SW-05 0.164
/o Siia 6.4 (main) _
NE SW-06 / 0.087 axmur Mmgnﬁﬂe B [_ ol
_ N I \ D e | 63(piay)
0.046 [1.0]
_______ [0.185]
SW-10

Logic Tree Structure for the Primary
and Connected Fault Sources

DCPP SSC REPORT

M Pacific Gas and Electric Company|  Figure  6-1




FAULT GEOMETRY MODELS (FGM)

o Three Hosgri FGMs
o Three San Luis—Pismo Block (SLPB) FGMs

Table 6-4. Fault Geometry Models (FGMs) and Logic Tree Combinations

SLPB FGMs
Outward-Vergent Southwest-Vergent Northeast-Vergent
Hosgri FGMs (ov) (SW) (NE)
Hosgri 90 (H90) HS80/ OV HS0/ SW H90/ NE
Hosgri 85 (H85) H85/ OV H85/ SW HB5/ NE
Hosgri 75 (H75) H75/ OV H75/ SW H75/ NE

o About 40 rupture segments

« Three sets of rupture segments (for the three SLPB
FGMs)
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EXAMPLE: HOSGRI FAULT RUPTURE MODELS

Table 9-3. Hosgri Fault Rupture Model

Rupture Fault Sections'
Source (closest section to the
Humber Type Description DCPP in bold) Sense of Slip
HS+HA+HC+HB+HD+
Hosgri (Central
H-01 Linked trace) to MTJ2 :N+SI+SN +GS+GN+S | Strike slip
Hosgri West HS+HW+HB+HD+HN + "
e Linked trace)to MTJ SI+SN+GS+GN+SA Strike sip
: Hosgri (E ast HS+HE+HB+HD+HN+S
HE Linked trace)to MTJ 1+SN+GS+GN+SA Strike sip
Hosgri (Certral | HS+HA+HC+HBswR | Frimary =
: 4 grike slip
H-04 Com plex trace) with (primary fault) Carinda
Piedras Blancas | PB (secondary fault) ek o
reverse
H-05 Splay Hosgri (Central (main faul); Strike slip
trace) to Bolinas ’
SE+SS+SH (splay fault)
Hosgri north of
H-063 Linked the Shoreline HB+HD +HN+SISN+G | orike sip
. S+GN+SA
fault intersedion
H osgri north of
H-073 Linked the Los Osos :“*S'*SN*GS*GN *S | strike sip
fault intersedion
H-083 C haracteristic | Piedras Blancas PB Reverse

! Two-letter codes are explained in Table 65 and on Plate 9-1.
2 MTJ = Mendodno Triple Junction
3 Same downdip geometryis used for all three Hosgri FGMs.




THREE SLPM FGMS




THREE SLPB FGMSs
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HOSGRI FAULT SLIP RATE
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SLIP RATE ESTIMATES
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SLIP BASED ON OFFSET MARKERS IMAGED IN
OFFSHORE SEISMIC REFLECTION DATA
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MEAN CDF FOR HOSGRI SLIP RATE
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SLIP RATE ALLOCATION MODELS

o “A Slip Rate Allocation Model describes the slip rate
allocated to individual rupture sources in a single
Rupture Model. Accordingly, there is one Slip Rate
Allocation Model for the Hosgri Rupture Model (that
applies to all three Hosgri FGMs) and three Slip Rate
Allocation Models for the SLPB Rupture Models—one
each for the OV, SW, and NE Rupture Models.”

o “The Slip Rate Allocation Model creates a slip rate for
each rupture source such that, when the contributions
from all rupture sources including a particular fault are
summed, the combined slip rate equals the target slip
rate budget for that particular fault for that particular
Rupture Model.”



(b) Slip Rate Allocation Methodology for Mean Slip Rate, Fault Section S5

S4+S5+SE6 (i = 1) S&+S9 (i =2) S1+S4+85(i = 3)
15 slip rate units 10 slip rate units for S5 05 slip rate units for S5
50% of total for S4,95 .56 33% of total for S5 17% of total for S5
09 slip rate units for S8 0.3 slip rate units for S1
45% of total (0.3 4% of total for S1

0 10 km
———

Notes:
- Black line s indicate Gult rupture.,
- i value designates each rupture source involving fault section $5. The sum ofthe dip ratesin

all three scenano s equals the target mean slip rate or fault section S5 (s2e equation 9-1).

EXPLANATION

3 Site
\\\‘ Fault sections: strke-slip (left), revers e (right)

\g) Fault section slip rate, with the value in
parenthes es, and the width of the line

Slip Rate Allocation Model Concept

'€) proportionalto the slip rate. DCPP SSC REPORT
tg

Fault section IDs and s ection boundar
\<'ﬂv N ! '!Patic Gas and Electric Company| Figure 9-8
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TIME DEPENDENCY MODEL

o For another time ....




John Stamatakos

From:John Stamatakos

Sent:4 May 2015 18:03:37 +0000

To:Giacinto, Joseph (Joseph.Giacinto@nrc.gov);'Miriam R. Juckett'
Subject:FW: Diablo SSC

Attachments:Diablo Canyon Seismic Source Characterization Review 1.pdf

From: John Stamatakos

Sent: Monday, May 4, 2015 2:01 PM

To: Stovall, Scott (Scott.Stovall@nrc.gov)
Subject: FW: Diablo SSC

From: John Stamatakos

Sent: Monday, May 4, 2015 9:37 AM

To: Graizer, Vladimir (Vladimir.Graizer@nrc.gov)
Subject: FW: Diablo SSC

From: John Stamatakos [mailto:john.stamatakos@gmail.com]
Sent: Monday, May 4, 2015 9:33 AM

To: John Stamatakos

Subject: Diablo SSC




John Stamatakos

From:John Stamatakos

Sent:6 Apr 2015 19:45:53 +0000

To:Ake, Jon (Jon.Ake @nrc.gov);Munson, Clifford (Clifford. Munson @nrc.gov);Graizer,
Vladimir (Vladimir.Graizer @nrc.gov)

Subject:FW: Password for Secured PDF Files

From one of my staff working on the Diablo SSC reports.

John

From: Sarah Wigginton

Sent: Monday, April 6, 2015 3:31 PM
To: John Stamatakos

Cc: Ronald McGinnis

Subject: Password for Secured PDF Files

John,

I’'m working on finishing up the Diablo Canyon Document Catalog and I've noticed that some of PDF files
are “secured” so | am unable to copy any of the material (titles, sources, etc.). Working with an un-
secured version would greatly speed up the process of cataloging the figures!

Would it be possible to get my hands on a password for the “DCPP SSC Report Rev A”?

Best,.
Sarah

Sarah Wigginton

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA



John Stamatakos

From:John Stamatakos

Sent:4 May 2015 12:40:07 +0000

To:John Stamatakos

Subject:FW: PG&E: Diablo Canyon Public Meeting on April 28
Attachments:NRC Public Meeting 4-28 Seismic Final.pdf

From: John Stamatakos

Sent: Monday, May 4, 2015 8:39 AM

To: John Stamatakos

Subject: FW: PG&E: Diablo Canyon Public Meeting on April 28

From: DiFrancesco, Nicholas [mailto:Nicholas.DiFrancesco@nrc.gov]

Sent: Sunday, April 26, 2015 10:42 PM

To: Munson, Clifford; Ake, Jon; John Stamatakos; Brittain Hill; Graizer, Viadimir

Cc: Jackson, Diane; Shams, Mohamed; Vega, Frankie; Walker, Wayne; Alexander, Ryan; Moreno, Angel;
Uselding, Lara; Burnell, Scott; Kock, Andrea; Scott Flanders; Maier, Bill; Roth(OGC), David; Lindell,
Joseph; Uttal, Susan; Markley, Michael; Lingam, Siva; Hipschman, Thomas; Wyman, Stephen

Subject: PG&E: Diablo Canyon Public Meeting on April 28

Folks,

Attached are the PG&E slides in support of the Tuesday public meeting. NRC slides will be
available tomorrow morning.

Please forward to those | may have missed.

Thanks,
Nick

From: Jahangir, Nozar [mailto:NxJ1@pge.com]
Sent: Sunday, April 26, 2015 7:58 PM

To: DiFrancesco, Nicholas; Soenen, Philippe R

Cc: Strickland, Jearl

Subject: Diablo Canyon Public Meeting on April 28

Philippe;

Attached is the DCPP presentation for the subject meeting. | will also take 30 hardcopies with me, as
well. | will be travelling on Monday and will be in Rockville on Monday night.

We also need the Web access number and passcode for Technical PG&E staff that will be calling in
support of the presentation.

Thanks



Nozar Jahangir P.E.

Manager, Technical Services
Diablo Canyon Seismic Engineering
805-545-6512

(02(5) (cell)

nxX] [ @pge.com

From: DiFrancesco, Nicholas [mailto:Nicholas.DiFrancesco@nrc.gov]

Sent: Thursday, April 23, 2015 10:33 AM

To: Soenen, Philippe R

Cc: Jahangir, Nozar; Vega, Frankie; Shams, Mohamed; Jackson, Diane
Subject: NRC Technical Focus Areas for Support of Public Meeting on April 28

Mr. Soenen,

In support of the public meeting scheduled for April 28, 2015, the NRC staff would like to gain
additional technical understanding in several areas to support productive public meeting
discussions. In addition to providing a general overview of the SSC and GMC SSHAC Reports
and March 2015 50.54(f) response for DCPP, please provide additional clarification on the
following topics.

Seismic Source Characterization
1. Summarize the key data used to constrain the slip rate of the Hosgri fault, including
associated uncertainties.

2. Clarify how elements of the thrust/reverse interpretation for the San Luis Range Thrust
are incorporated into the SSC.

3. Clarify how the rupture models are derived from the fault source geometry models.
4. Summarize the methodology used to define the equivalent Poisson rates.

Ground Motion Characterization
1. Provide additional detail on the criteria used for the selection of the candidate ground
motion prediction equations (GMPEs) for development of the common form median
ground motion models for DCPP. Specifically, please elaborate on the basis for including
GMPEs based on datasets other than NGA-West2.

2. Provide additional detail on development of the common functional form used to fit the
candidate GMPEs. Specifically, please discuss how model parameters such as depth to
Vs=1 km/s and 2.5 km/s (which are present in some of the candidate GMPEs) are
accounted for in the functional form.



Provide additional detail on the approach for weighting the selected common form
models as well as the criteria used to verify the physicality of the final models.

Provide additional detail on how the continuous distribution for total sigma (oss) was
developed by combining the between-event and within-event aleatory variabilities.

Site Response

1.

Section 2.3.2.1 of the 50.54(f) submittal states that shear modulus and damping curves
are not directly applicable to DCPP since analytical modeling is not used and that non-
linear site effects are implicitly included in the empirical GMPEs for Vs30=760

m/s. However, the NGA-West2 database has a limited amount of data for sites with
Vs30 near 760 m/s and for earthquakes with magnitudes and source-to-site distances
similar to those dominating the hazard for DCPP. Please provide additional information
on how these limitations in the NGA-West2 database are accounted for in the site
response model for DCPP.

Section 2.3.6 of the 50.54(f) submittal describes the development of the site term for
DCPP. For the calculations of between-event residuals, provide additional information on
the criteria used to determine the appropriate distance range (+ and - Rrup) to the
sample station. Please discuss the sensitivity of this distance range on between-event
residual values. Please provide an example calculation that uses site-specific values to

determine the values for (I)Sgs, including the epistemic uncertainty in the site term.

Please let me know if you have any questions on the above focus areas.

Thanks,

Nick DiFrancesco

Senior. Project Manager - Seismic Reevaluation Activities
U.S. Nuclear Regulatory Commission

Office of Nuclear Reactor Regulation

Japan Lesson Learned Project Division
nicholas.difrancesco@nrc.gov | Tel: (301) 415-1115

PG&E is committed to protecting our customers' privacy.
To learn more, please visit http://www.pge.com/about/company/privacy/customer/




Hill, Brittain

From:Hill, Brittain

Sent: 18 Mar 2015 13:47:22 -0400

To:John Stamatakos;Miriam R. Juckett

Subject:FW: Plan updated!

Some updates added recently for WUS topics, and current status of different plants (Regional
sections at end)

Britt

From: Gibson, Lauren

Sent: Wednesday, May 21, 2014 2:41 PM

To: DiFrancesco, Nicholas; Burnell, Scott; Hill, Brittain
Subject: Plan updated!

Thank you for your help. The ADAMS version of the Communication Plan has been updated.
I've sent it to the State Liaison Officer Program contact.

View ADAMS P8 Properties ML14083A619
Open ADAMS P8 Document (5/21/2014, Communication Plan for Seismic Hazard Re-
Evaluation Submittals in Response to NTTF Recommendation 2.1, Seismic)

Lauren



Sent:9 Apr 2015 20:50:07 +0000

To:David Ferrill;Sarah Wigginton;Kevin Smart; Alan Morris;Alan Morris
[F®

Subject:FW: Work in progress...

FYl.

Many thanks Sarah!!

From: Ronald McGinnis

Sent: Thursday, April 09, 2015 3:49 PM
To: John Stamatakos

Cc: Miriam R, Juckett

Subject: RE: Work in progress...

John,

Thanks John. | will send you the link to the spreadsheet and an ArcGIS project tomorrow.
David, Alan, and | are on travel May 4-8. The calendar shows Kevin and Sarah being here.
I will pass along your thanks.

-Ronny

From: John Stamatakos

Sent: Thursday, April 09, 2015 3:43 PM
To: Ronald McGinnis

Cc: Miriam R. Juckett

Subject: RE: Work in progress...

| have looked it over and | think it’s a good summary. | don’t have any changes now. | have not
seen the data catalog, but sounds like you are working on it. | would like to have them
tomorrow, so | can go through them and present them to the NRC team on Monday.

Tell the team, especially Sarah, many thanks from me.

Also, it looks like one of the NRC seismologists, Jon Ake, may be in San Antonio for a kickoff of
another project in early May (4-6). Are you around then?

John



From: Ronald McGinnis

Sent: Thursday, April 9, 2015 4:29 PM
To: John Stamatakos

Cc: Alan Morris; David Ferrill; Sarah Wigginton; Alan Morris t(
Subject: RE: Work in progress...

); Kevin Smart

John,

Have you had a chance to look at the document Alan sent? If you get a chance can you let us
know what you think and if any changes are needed? Just so you are aware, Kevin and Alan are
leading a field seminar in Death Valley and Owens Valley returning Thursday of next week.
David and | are leading one all next week to West Texas. The week after that (April 20-24) we all
will be in the field in West Texas (including Sarah).

Sarah finished the data catalog and | am going through it now evaluating the data quality. There
are 1300 rows!!

David, Sarah, and | are all in tomorrow if we need to discuss anything.

Thanks,

Ronny

kkkkkkkdkkkkkkkkkk

Ronald N. McGinnis

rmcginnis@swri.or

Senior Research Scientist

Department of Earth, Material, and Planetary Sciences Southwest Research Institute
6220 Culebra Road

San Antonio, Texas 78238-5166

Office: 210-522-5825

Mobi!e:l(b)(ﬁ) |

From: Alan Morris
Sent: Monday, April 06, 2015 3:06 PM
To: Ronald McGinnis; David Ferrill; Sarah Wigginton; Kevin Smart



Cc: John Stamatakos
Subject: RE: Work in progress...

0K, it's 8 pages, and maybe too long, but for some reason these reports are always prolix.
Is this what we need?

Does it need pruning?

Does it need analysis?

Does it need anything?

Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and, Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/dorg/d20/geosci/structur.htm
http://3dstress.swri.org/

From: Alan Morris

Sent: Friday, April 03, 2015 4:51 PM

To: Ronald McGinnis; David Ferrill; Sarah Wigginton; Kevin Smart
Cc: John Stamatakos

Subject: Work in progress...

T:\Diablo Canyon\Diablo Canyon\CNWRA report April 2015\DiabloCanyonPowerPlant - seismic
risk data survey April 2015.docx

| was planning to cycle back through adding important conclusions for every chapter, but any of
us could do that...

Chapter 1 is very useful in giving summaries of the data and goals for each of the subsequent
chapters.

For the tornado diagram, equations 1-1 and 1-2 in chapter 13 are the key.
Gotta check posters for next week...
Happy Easter

Alan



Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio. TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/4org/d20/geosci/structur.htm

http://3dstress.swri.org/
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I INTRODUCTION.

Pursuant to Rule 2.6 of the Rules of Practice and Procedure of the California Public
Utilities Commission (“Commission” or “CPUC”), the Alliance for Nuclear Responsibility
(“A4NR”) files its Protest to a portion of the 2014 Energy Resource Recovery Account
Compliance (“ERRA Compliance”) application filed by the Pacific Gas and Electric Company
(“PG&E”). A4NR objects to PG&E’s recovery of certain balances recorded in the Diablo Canyon
Seismic Studies Balancing Account (“DCSSBA”) for 2014 costs which fail to comply with D.12-09-
008 and D.10-08-003 and, consequently, were not reasonably incurred. Additionally, D.14-08-
032 directed PG&E to transfer funding for its Long Term Seismic Program (“LTSP”), including the
Senior Seismic Hazard Analysis Committee (“SSHAC”) process, to the DCSSBA effective January
1, 2014, subject to reasonableness review in the ERRA Compliance process.” A4NR protests

recovery of certain LTSP amounts as well.

A4NR'’s Protest focuses on PG&E’s continued evasion of the Independent Peer Review
Panel (“IPRP”) established by the Commission to assist in the oversight of the ratepayer-funded
AB 1632 seismic studies. The legal and factual grounds for the 2014 Protest are similar to those
cited in A4NR’s protest of PG&E's still-pending 2013 ERRA Compliance application, A.14-02-008,
broadened to include the LTSP to the extent that non-compliant avoidance of IPRP review has
contaminated core assumptions used in PG&E’s SSHAC reports. Sadly, the 2013 evidence cited
in A4NR’s opening and reply briefs in A.14-02-008 has been augmented by increasingly brazen

defiance by PG&E of D.12-09-008 and D.10-08-003, as outlined herein.

! D.14-08-032, OP 29 a. The Commission stated, “We find this disposition to be a reasonable approach to
improving oversight of the LTSP costs,” (Id., p. 411) and, “We find this disposition to be a reasonable approach to
assure the proper integration of Assembly Bill (AB) 1632 seismic studies with the LTSP and the SSHAC process.” (Id.,
p. 412)



Il CHERRY-PEEVEY EMAILS REVEAL POST-FUKUSHIMA PR PLOY.

A4NR’s Protest coincidentally follows the recent revelation of unreported ex parte
communications in 2011 between PG&E Vice President Brian Cherry and Commission President
Michael Peevey concerning PG&E’s A.10-01-022, which sought ratepayer funding for the
relicensing of the Diablo Canyon Nuclear Power Plant (“DCNPP”). Five days after the Fukushima
accident, ALl Robert Barnett had taken the A.10-01-022 evidentiary hearing scheduled for April
13, 2011 off calendar. On April 11, 2011 - just one month after the Japanese meltdown --
PG&E ceremoniously announced it would accelerate completion of the AB 1632 seismic studies
and requested the U.S. Nuclear Regulatory Commission (“NRC”) “to delay final action on the

utility's on-going license renewal application until PG&E submits the findings.”’

That same day, Mr. Cherry and President Peevey had the following exchange:?

From: Cherry, Brian K [mailto:BKC7@pge.com]
Sent: Mon 4/11/2011 2:49 PM

To: Peevey, Michael R.

Subject: FW: Diablo Canyon License Renewal

Attached is the letter mentioned in the press release.

From: Peevey, Michael R. [mailto:michael.peevey@cpuc.ca.gov]
Sent: Monday, April 11, 2011 4:34 PM

To: Cherry, Brian K

Subject: RE: Diablo Canyon License Renewal

Very good. Prudent thing to do and should reduce some fears, concerns.

2 “pG&E Commits to Finishing 3-D Seismic Studies Related to Diablo Canyon Before Seeking Final Issuance of
Renewed Licenses,” news release from PG&E External Communications, April 11, 2011. The release quoted John
Conway, Senior Vice President of Energy Supply and Chief Nuclear Officer: "We recognize that many in the public
have called for this research to be completed before the NRC renews the plant's licenses," said Conway. "We are
being responsive to this concern by seeking to expeditiously complete the 3-D seismic studies and provide those
findings to the commission and other interested parties so that they may have added assurance of the plant's
seismic integrity."

® Accessible at

ftp://ftp2.cpuc.ca.gov/PG&E20150130ResponseToA1312012Ruling/2011/04/SB_GT&S 0001262.pdf
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From: Cherry, Brian K [mailto:BKC7@pge.com]
Sent: Mon 4/11/2011 4:47 PM

To: Peevey, Michael R.

Subject: RE: Diablo Canyon License Renewal

...and resurrect our application and get it back on track ?

From: Peevey, Michael R. [mailto:michael.peevey@cpuc.ca.gov]
Sent: Monday, April 11, 2011 5:04 PM

To: Cherry, Brian K

Subject: RE: Diablo Canyon License Renewal

Yep. | will have Carol talk to Barnett.

From: Cherry, Brian K [mailto:BKC7@pge.com]
Sent: Mon 4/11/2011 5:05 PM

To: Peevey, Michael R.

Subject: RE: Diablo Canyon License Renewal

Thanks. The sooner the better.

From: Peevey, Michael R. [mailto:michael.peevey@cpuc.ca.gov]
Sent: Monday, April 11, 2011 5:08 PM

To: Cherry, Brian K

Subject: RE: Diablo Canyon License Renewal

May.

From:  Cherry, Brian K

Sent:  4/11/2011 5:09:40 PM

To: 'Peevey, Michael R.' (michael.peevey@cpuc.ca.gov)
Ce:

Bee:

Subject: RE: Diablo Canyon License Renewal

Great. And thanks again.



lll. AB 1632 PROGRAM’S REVIEW SAFEGUARDS WERE BREACHED.

AANR relied upon the establishment of the IPRP by the Commission in D.10-08-003 to
ensure that the AB 1632 studies were conducted as robust scientific inquiry and not as a public

relations exercise. As ALl Barnett made clear in that proceeding:

And | say this, and I'll say it on the record, that part of this is because | don't want the
Commission to be in a position of just accepting what the utilities tell us without looking
at it. We've gotten in that position too many times, and | feel that the way to avoid that
problem that we are just taking the utility at its word without the expertise to determine
the reasonableness of that. That is why I think the IPRP is valuable, and why they should
have an expert witness to review this stuff.*

The protocols for IPRP-PG&E interactions articulated in IPRP Report No. 2,° repeated verbatim

in IPRP Report No. 3,° and reinforced by the admonition in D.12-09-008 (“We expect PG&E to

* A.10-11-015 Transcript, p. 263.
* IPRP Report No. 2, September 7, 2011, pp. 8 = 9: “The IPRP expects that:

e PG&E will provide its study plans and draft completed study findings to the IPRP for review. These include studies
summarized in CPUC Decision 10-08-003 including off-shore, on-shore, and ocean bottom studies, and seismic
studies recommended in the AB 1632 Report.
» The IPRP, coordinated by the California Geological Survey (CGS), will review and provide comments on PG&E's
study plans. The goal will be, if possible, to provide comments within 30 days of receipt.
e The IPRP, coordinated by the CGS, will review and provide comments on PG&E’s draft completed study findings to
the CPUC. The goal will be to provide comments as promptly as possible.
* PG&E will review and, if possible, within 30 days incorporate the IPRP's recommendations and comments in
PG&E's revised study plans and revised completed study findings and prepare for the IPRP a ‘Response to
Comments’ for the IPRP to document scientifically why PG&E accepted or rejected the IPRP's comments.
* PG&E and the IPRP will participate in quarterly meetings/briefings to review the status of PG&E’s seismic studies,
any changes in the study plans, and any preliminary study findings.
* PG&E and the IPRP will prepare a master schedule incorporating the major milestones for the IPRP’s review
process and will include these milestones in PG&E’s monthly progress reports and schedule to the NRC and the
Atomic Safety and Licensing Board.
* The CPUC and CEC will address any major scientific or technical issues that have not been resolved informally
between the IPRP and PG&E. CPUC Decision 10-08-003 states that, ‘Should a dispute arise it should be resolved
informally but if that is not attainable the Commission has authority to halt the associated rate recovery.” In
addition, the CEC may report on any seismic issues and updates through its IEPR process. However, we anticipate
that any major scientific or technical issue that may arise can be addressed and resolved informally.

The quarterly briefings/meetings mentioned above will allow PG&E to report on its progress and help.
facilitate a productive informal exchange of scientific viewpoints.”

4



continue to meet with the IPRP to present and review. changes. to the seismic study plans, to
provide process updates to the IPRP regarding implementation. of the studies, and to receive

H?

IPRP.comments.”’), offered at least theoretical protection from the PG&E misconduct which

surfaced in 2013 and worsened in 2014,

IV. PG&E SENT ‘FINAL’ REPORT TO THE NRC WITH NO IRPR REVIEW.

PG&E submitted what it labeled the “final” AB 1632 report to the NRC on September 10,
2014, six days after the evidentiary hearing in A.14-02-008, and without providing even a draft
of the submittal to the IPRP. As the Director of PG&E’s Geosciences Department explained at
the A.14-02-008 hearing, PG&E had decided that the IPRP was only entitled to receive
“finalized”® results of the studies after PG&E had issued a “final”’ report to the U.S. Nuclear

Regulatory Commission. ™

As described in the evidentiary record of A.14-02-008, the extensive criticism of PG&E’s
ground motion assumptions at the July 11, 2013 IPRP meeting, followed by the eviscerating
IPRP Report No. 6, appears to have significantly chilled relations between PG&E and the IPRP.
One month after publication of IPRP Report No. 6, PG&E regulatory affairs personnel were
complaining to CPUC staff about self-initiated reports by the IPRP and questioning whether the

IPRP could be “decommissioned” after submittal of the “final” report.™

®IPRP Report No. 3, April 6, 2012, pp. 8 - 9.

’ D.12-09-008, p. 16.

# Richard Klimczak, PG&E, A.14-02-008 Transcript, p. 139, In. 16; p. 141, In. 14.

°Id., p. 140, In. 21; p. 141, In, 22,; p. 142, In. 7.

% 1d., p. 140, In. 25.

" AGNR Opening Brief, A.14-02-008, pp. 27 — 29 citing three internal PG&E emails dated September 16, 2013.
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It had taken more than six months. of repeated requests by IPRP chair Chris Wills to
obtain PG&E’s documentation of its V. measurements at the DCNPP plant site, and his efforts
established that PG&E’s V. assumptions had a 50% greater. impact on the seismic hazard
calculation than the slip.rate on the Hosgri Fault, previously labeled the top uncertainty in the

PG&E model. And IPRP Report No. 6 was unsparing in its criticism of PG&E’s assumptions:

. To prioritize the main targets of the AB 1632 onshore and offshore geophysical
studies, the IPRP earlier asked PG&E for sensitivity analyses of the probabilistic
hazards. PG&E’s 2011 response ranked uncertainty in the slip rate of the Hosgri Fault
as clearly the most significant, with a “calculated ground motion hazard that varies by
a factor of nearly 2.”*?

. Changing PG&E’s base case ground motion characterization of Vsap of 1200
m/s to a generic site with a Vs3o of 760 m/s (“more consistent with other soft rock sites
in California”*® ) “increases the hazard by more than a factor of 3”** and changing
PG&E’s assumed site condition to a generic site with a Vs3o of 1000 m/s “increases
hazard by a factor of 2.”**

. “Compared to traditional approaches, the PG&E method resulted in lower
ground motion hazard estimates, particularly in the spectral period range important to
[Diablo Canyon] ... “ In contrast, “(a) lower Vsso brings the estimated ground motion
hazards beyond the original design level when used in typical, state-of-the-practice
seismic hazard analysis...” *°

. The IPRP questioned whether PG&E’s approach adequately captured shear
wave velocities at different depths beneath the plant: “With only three profiles, it is
unlikely that one of them represents the lowest velocity material underlying the plant.
Some of the variability seen in the 1978 data may reflect poor quality of the Vs
measurements made 35 years ago. Interpretations of that data, however, appear to
include unconservative assumptions of velocity in boreholes where no velocity was
recorded...”"”

'2 |PRP Report No. 6, p. 17.
Bid, p. 3.

“1d., p. 18.

1,

*1d, p. 3.

1d., p. 6.



. Nor was newer data from the ISFSI'® site without problem: “these two profiles do
not give consistent V; measurements at given depths. Considerable variability exists at
some depth ranges ... they do not help constrain the lower bound or range of velocity at
the plant site.” *°

. “A complete consideration of site conditions across the plant footprint requires
additional Vs measurements using modern technology to constrain the uncertainty and
yield more reliable site V. values. #2d

PG&E’s 2014 ‘FINAL’ REPORT STONEWALLED IPRP 2013 CRITIQUE.

Despite written assurances to the CPUC staff in response to IPRP Report No. 6 that

“PG&E understands the scientific findings and will conduct the further studies noted,”** and

internal acknowledgment within PG&E’s Geosciences Department that “The recommended

tasks described in the conclusion are reasonable and we plan to address them as part of our

own updated site response evaluation,

%2 the so-called “final” report submitted to the NRC on

September 10, 2014 is willfully unresponsive. As summarized in the IPRP’s belated review of

the ground motion chapters of the 2014 “final” AB 1632 report:

IPRP Report No. 6 noted that 'V, data at the DCPP site indicate significant variability
Juncertainty’ and that PG&E’s estimates “appear to include unconservative
assumptions of velocity in boreholes’. IPRP recommended additional studies to
determine the V, beneath DCPP and the variability of V,.? (emphasis added)

IPRP Report No. 6 recommended that PG&E ‘demonstrate that the low site amplification
seen at the DCPP site is due to site effects, not specific to the azimuths and distances
traveled by the recorded ground motions at the site from the two earthquakes used’

18 #\SESI” is an acronym for Independent Spent Fuel Storage Installation.

 |pRP Report No. 6, pp. 6-7.

“1d., p.6.

! AANR Opening Brief, A.14-02-008, p. 30, citing PG&E’s October 10, 2013 written response to IPRP Report No. 6.
2 AANR Opening Brief, A.14-02-008, p. 31, citing September 9, 2013 email from Dr. Norman Abrahamson to
Richard Klimczak.

2 |PRP Report No. 9, pp. 2-3.



and ‘justify the adequacy of using only two earthquakes to characterize site
amplification’.”* (emphasis added)

In response, PG&E confirmed in a letter to CPUC (PG&E, 2013) that it would conduct
further studies to improve the quantification of site conditions and amplification. These
studies would: (1) use new data from on-land exploration geophysics surveys to develop
a 3D model of shear wave velocity beneath the plant site; (2) analyze broad band ground
motion.data and ground motions.from small earthquakes to better quantify site-specific
amplification terms; and (3) evaluate site amplification using analytical approaches in
which seismic waves are propagated through a velocity model. The CCCSIP report
addressed the first study as discussed in detail in the remainder of this IPRP report, but
not the second and third studies.” (emphasis added)

The high-resolution tomographic model of the area near DCPP presented in the CCCSIP
report shows details of the variation in interpreted velocity. Important elements of this
detailed model include: relatively low near-surface velocities in areas. with remaining
natural soil; relatively high near-surface velocities underlying much of the plant itself;
highly variable estimates of Vs3o; and irregularly shaped subsurface regions interpreted
to have high velocity.”®

While each of these features of the tomographic model may represent improved
understanding of the. ‘site conditions’ at DCPP and may.lead to decreased uncertainty in
seismic hazard estimates, PG&E has not confirmed the uncertainties in these velocity
estimates. Moreover, the CCCSIP report has an extensive discussion of the difficulty of
gaining accurate tomographic results at shallow depths, given the constrained source-
receiver locations. °” (emphasis added)

Differences between Vs profiles measured in 1978 and profiles derived from the

tomographic model may reflect poor data or poor resolution in the 1978 profiles. If the
1978 downhole velocity surveys represent ‘ground truth’, however,. it appears that the
tomographic model does not show some shallow high velocity layers up to 50’ thick or
low velocity layers up to 100’ thick. The lack of correspondence between measured Vs

2
id., p. 3.
% Id. The “final” AB 1632 Report is also referred to as the “CCCSIP” report, an acronym for Central Coastal
California Seismic Imaging Project.
*1d., p. 4.



profiles and Vs profiles estimated from the tomographic model suggests significant
uncertainty remains in estimates of “site conditions” at DCPP. *® (emphasis added)

e The IPRP cannot determine if these differences reflect poor data or analysis in one or
both measurements of VS or if both surveys are essentially correct, but have differing
levels of spatial resolution. Certainly, the differences between VS profiles from the
tomographic model and previously measured VS profiles should have been addressed
in the CCCSIP report. *° (emphasis added)

e For the DCPP site, the use of single station sigma with site-specific term appears to be
the key factor that brings the deterministic spectra below the original design
spectra.” (emphasis added)

e While the single station sigma assumption and especially the site term have a significant
effect on hazard, the site term is based on the observations of only two earthquakes.’’
As described in IPRP Report No. 6, the IPRP is not convinced that the ‘site term’ reflects
some property of the site that would affect all earthquakes recorded at DCPP. The
alternative hypothesis that additional factors related to the particular source or paths of

those two earthquakes remains at least as plausible.’” (emphasis added)

e The CCCSIP report does not include any additional studies to address this issue. The 3D
site response analyses proposed by PG&E will not address whether single station

sigma model is more reasonable than the ergodic assumption, nor will it reduce

uncertainty in the site specific term that is calculated based on two recorded
earthquakes.” (emphasis added)

e Figure 6 compares deterministic spectra for the CCCSIP sensitivity scenario assuming
linked co-seismic rupture of the Shoreline, Hosgri, and San Simeon Faults (M7.3). It
shows that deterministic ground motion increases across the spectrum as magnitude for
the Shoreline Fault rupture increases from 6.7 to 7.3. This figure also shows increased
ground motion as Vs30 decreases from 1200 m/s [at the power block foundation level] to

®1d., p. 5.

*Id., pp.5-6.

*1d., p. 12.

3! The NRC staff noted this same limitation in its 2012 assessment of PG&E’s single-station-sigma adjustment at
DCNPP, observing, “Generally a larger number of earthquakes would be needed to develop confidence in the
correction factor.” RIL 12-01, p. 59.

*? IPRP Report No. 9, p. 12.
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760 m/s. More significantly, the figure shows, once again, that the most influential
factor affecting deterministic ground motion estimates is the single station sigma
assumption and the site term.>* (emphasis added)

The 3D response analysis cannot, however, address issues associated with the site-
specific term. IPRP previously expressed its concern regarding the adequacy of using only
two earthquakes in estimating the site-specific term and made recommendations to gain
confidence in the PG&E site-specific approach, including analyzing broad band ground
motion data and ground motions from small earthquakes. to better quantify the site-
specific term. PG&E has not addressed these recommendations.” (emphasis added)

The “site term” based on two recorded earthquakes may represent other factors, rather
than site conditions. IPRP is not convinced that this factor is adequately constrained for
use in ground motion calculations.”® (emphasis added)

The IPRP, impeded from performing its duties by PG&E’s extended embargo from mid-

2013 until the AB 1632 report was “finalized” in September 2014, was also critical of certain

aspects of PG&E’s seismic source characterization when it eventually gained access to the

document. IPRP Report No. 8 is particularly pointed in its assessment of PG&E’s analysis of

onshore faults:

The IPRP is not convinced that the interpretations of the down-dip extensions of faults
are well constrained, even in the case of well-documented surface faults. Similarly,
faults interpreted from the seismic sections, but not corroborated by surface mapping,
(e.g. faults interpreted between the San Miguelito and Edna faults) are possible, but are
by no means unique interpretations of the data. Overall, the IPRP is not convinced that
projections of faults beyond the very shallow subsurface represented unique
interpretations of the data.”” (emphasis added)) -

Projections of faults to depth in ‘basement’ rocks of the Franciscan complex appear to
be even more problematic. As discussed at the IPRP meeting on November 17, 2014,
the Franciscan complex is known to be a mixture of different rock types pervasively

34’,d

*1d.,, p. 15.

36

Id.

¥ IPRP Report No. 8, p. 5.
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sheared at a variety of scales and is not expected to produce reflectors that are
extensive over broad areas. The majority of seismic sections, (e.g. AWD line 150 as
presented on Chapter 7, Figure 5-25) show prominent, continuous reflectors at relatively
great depths in material that is assumed to be bedrock of the Franciscan complex.*®
(emphasis added)

e Most deep reflectors shown on Figure 5-25, and in many other sections are arranged in
groups of concave-upward, gently curved reflectors. These reflectors are interpreted in
the CCCSIP report as representing geological structure. The IPRP, however, regards this
pattern of concave-upward sets of reflectors as difficult to explain geologically, but
not difficult to envision as artifacts from the data processing. If the continuous
reflectors in Franciscan complex bedrock are artifacts of data processing, rather than
representing geologic structure, then the seismic reflection surveys provide no
constraint on the down-dip geometry of faults in the Franciscan Complex.’ (emphasis
added)

e The Los Osos fault, in particular, is entirely within Franciscan Complex rocks from very
shallow depths. If the reflection surveys do not show real geologic structure along the
down-dip extension of this fault, then dip of the fault remains essentially
unconstrained.”” (emphasis added)

e Since the Franciscan complex is known to be a mixture of different rock types
pervasively sheared at a variety of scales, continuous, gently dipping layers are not
expected. The overall arrangement of the gently dipping ‘reflectors’ also raises
questions that are not addressed in the report. In several sections, the arrangement of
reflectors does not resemble a cross-section of folded or faulted rock. The pattern of
concave-upward sets of reflectors seen in many sections does not have an obvious
geological explanation, leading the IPRP to question whether they represent real
geologic structure.”’ (emphasis added)

» Even if all reflectors shown in the seismic sections are images of geologic features, the
interpretations of various faults are inconsistent and not unique: 1) In many cases,
faults are interpreted based on a series of truncated reflectors, but are shown to pass
through other reflectors that are not truncated; 2) In some seismic sections, it appears
that additional faults are permitted by the data. It is not clear how the stated
interpretation methodology allowed the interpretation team to draw some faults and
not others; and 3) Alternate interpretations of the dip of most faults are possible.*”
(emphasis added)

%1d., p. 6.
*1d.

“ 1d,

“d, p. 7.
21d., pp.7-8.
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This concern applies to the dip of the Los Osos fault. Alternate dips, including relatively
low-angle dips, of the Los Osos fault appear to be possible through sections 138-149
and 150 as shown on Figures 5-24 and 5-25 of the CCCSIP report. The reduction in
uncertainty in seismic hazard depicted on the ‘tornado diagram’ for dip of the Los Osos
fault appears to be based on the CCCSIP report conclusion that the new data precludes
low-angle dips. The IPRP does not concur that low-angle dips are precluded by this
new data and therefore does not believe that these studies have resulted in reduced
uncertainty in seismic hazard related to this parameter. “’(emphasis added)

Although surface faults recognized to date appear to be consistent with strike-slip
faulting on the Shoreline fault, rather than thrusting on the SLRF, the possibility of thrust
faults in the subsurface is not ruled out by on-land seismic survey data. The
interpretation of the ONSIP data is far from unique and allows one to interpret a low
angle reverse fault at the proposed location, contrary to what is stated in the CCCSIP
report (p.70 Figure 6-54). The CCCSIP interpretation criteria are not clearly defined
and do not appear consistent in terms of selections made when seismic reflections are
truncated.” (emphasis added)

IPRP Report No. 8 emphasizes the curtailed nature of its after-the-fact review,* and

points out that proper evaluation of PG&E’s seismic data acquisition and processing would
require the retention of outside consulting services — an authority expressly granted to the IPRP
by D.10-08-003¢ and D.12-09-008,*” and first promised at the IPRP’s initial meeting on August
31, 2010, but still unfulfilled as of the date of this Protest. Unsurprisingly, it was the very fear
of this predictable IPRP focus on data acquisition and processing that dominated PG&E

management’s 2013 internal “risk” evaluation of a scenario labeled “/JPRP Review”:

“1d, p.8.

*1d., p. 10.

* “IPRP review of the tectonic model is based on the CCCSIP report and presentation. The IPRP has not had time, to
review the seismic data processing in detail.” IPRP Report No. 8, p. 7.

* D.10-08-003, p. 11.

* D.12-09-008, p. 23.

*® IPRP Report No. 1, p. 5.
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IPRP recommends additional processing of data or interpretations after their review of
project results. The project results and conclusions are to be provided to the
Independent Peer Review Panel (IPRP) as a condition of authorized CPUC funding for this
project. They could recommend additional processing methods be applied or other
interpretation techniques. be utilized. The IPRP make-up does not have members who
are experienced in processing and interpretation, but they could seek an independent
review by others.” (emphasis added)

IPRP Report No. 9 also describes more recent obstruction to its review of PG&E’s ground

motion assumptions:

Following the public meeting on January 8, 2015, the IPRP had a number of additional
questions regarding the velocity model described in Chapter 10 and requested an
additional meeting with PG&E. PG&E declined to meet again with IPRP. As a result, this
report only covers aspects of those models described in the CCCSIP report and the public
meeting.”® (emphasis added)

PG&E’s successful strategy to circumvent meaningful IPRP review, originally formulated
in 2013 and implemented as a reaction to the devastating IPRP Report No. 6, culminated with
submittal of a deeply flawed “final” AB 1632 Report to the NRC in 2014. As of the date of this
Protest, AANR has had insufficient time to determine the degree to which adulterated
assumptions from the inadequately reviewed AB 1632 Report have driven the conclusions of
the LTSP’s recent SSHAC Report. The cynical fashion in which PG&E’s recent publicity offensive
has invoked the hamstrung IPRP review to promote the rosy conclusions of the SSHAC Report

leaves little room for doubt:

* AANR Opening Brief, A.14-02-008, p. 4, quoting a March 28, 2013 submittal to PG&E’s Executive Project
Committee by Ed Halpin, Jeff Summy, and Richard Klimczak.
% |prRP Report No. 9, p. 2.
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e Independent experts also included an evaluation of the advanced seismic studies recently
performed near Diablo Canyon, as well as feedback on the research provided from a
state-appointed independent peer review panel.”’ (emphasis added)

e Their work also utilized insight gained from the advanced seismic studies recently
completed near Diablo Canyon. In addition, input on the advanced seismic studies
provided by the California Public Utilities Commission’s Independent Peer Review
Panel was considered in the seismic hazard re-evaluation process.’” (em phasis added)

e [This] work also included an evaluation of the advanced seismic studies recently
performed near Diablo Canyon, as well as feedback on the research provided from a
state-appointed independent peer review panel.”* (emphasis added)

VI. DR. BLAKESLEE SPOTLIGHTS PG&E’s DECEPTIVE PATTERN.

Leave it to the author of AB 1632, Dr. Sam Blakeslee, the former Exxon geophysicist who
served as Republican Minority Leader of the California State Assembly, to assess the degree to
which the $64.25 million ratepayer-funded seismic studies have been subverted. As Dr.
Blakeslee observed in December 3, 2014 testimony to the U.S. Senate Environment and Public
Works Committee, over several decades PG&E has discovered more faults in close proximity to
the plant, attributed greater capability to the faults which it has acknowledged, yet consistently
proclaimed the seismic risk at the plant to be diminishing:  “The potential earthquakes affecting

the plant have increased with each major study. But what’s equally striking is that the shaking

*! “Confirming Diablo Canyon Plant’s Safety,” Ed Halpin, Lompoc Record, March 14, 2015.

52 “Seismic and tsunami safety a priority for Diablo Canyon,” Ed Halpin, San Luis Obispo Tribune, March 19, 2015.
= “Op/ed: PG&E exec answers critics, says Diablo Canyon is safe, secure,” Ed Halpin, Pacific. Coast Business Times,
March 20, 2015.
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predicted by PG&E for these increasing threats has systematically decreased as PG&E adopted

less and less conservative analytical methodologies...” >

Dr. Blakeslee was especially critical of PG&E’s debased “final” AB 1632 Report:

... In @ seeming contradiction, rather than finding that larger or closer faults produce
greater shaking and therefore a greater threat, PG&E argues in the Report that ground
motion will be lower than the levels previously estimated. In other words, these newly
discovered and re-interpreted faults are capable of producing shaking that exceeds the
shaking from the Hosgri, yet that shaking threat would be much reduced from prior
estimates.

Though discussed only in passing in the Report, the reason for this seeming contradiction
is quite important when assessing whether or not the plant is safe or whether it is
operating within its license conditions. The reason the earthquake threat purportedly
went down when new faults were discovered is because the utility adopted significant
changes to the methodology utilized for converting earthquakes (which occur at the
fault) into ground motion (which occurs at the facility). This new methodology, which is
less-conservative than the prior methodology, essentially “de-amplifies” the shaking
estimated from any given earthquake relative to the prior methodology used during the
licensing process.”

PG&E’s “final” AB 1632 Report artfully avoids an apples-to-apples comparison which
would isolate the influence of its continuously evolving ground motion prediction methodology.
The charts on pages 13 — 15 of the Technical Summary, attached to this Protest as Appendix A,
purport to contrast the spectra derived from the AB 1632 studies against the 1977 Hosgri
evaluation and the 1991 LTSP analysis. Neglecting to reveal the radically different methods for

predicting ground motions between cases has the same power of deception as assembling a

financial spreadsheet mixing different vintages of dollars without disclosure. = To the extent

> \Written Statement by Sam Blakeslee, Ph.D, to the Senate Committee on Environment and Public Works,
December 3, 2014, p. 3. Dr. Blakeslee’s complete statement is accessible at
http://www.epw.senate.gov/public/index.cfm?FuseAction=Files.View&FileStore id=42d07682-cad9-49f4-bbfl-
fc9757f624c9

*1d., p5:
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that PG&E intended anyone to rely upon the misrepresentations-by-omission contained in
these charts, and such reliance were to occur, the common law uses a certain f-word to

describe such conduct.

VIl. PG&E’s POST-CCCSIP CONTEMPTUOUS DISCLOSURE.

Having successfully circumvented the IPRP before submitting its “final” report to the
NRC, and choosing to absorb the criticism of IPRP Report No. 8 without response, the PG&E
Geosciences Department could not resist engaging in its own form of end-zone dance at the
January 8, 2015 meeting of the IPRP. With peculiar aplomb, Dr. Norman Abrahamson blithely
distributed a new hazard sensitivity chart, attached to this Protest as Appendix B, and
acknowledged that the six highest ranked uncertainties (each relating to earthquake-induced
ground motions at the plant) had never before been presented to the IPRP. Despite admitting
that PG&E’s void of site-specific ground motion data dominates Diablo Canyon’s probabilistic
seismic hazard, Dr. Abrahamson nonchalantly suggested this deficiency be addressed in PG&E’s
2025 update. There was no mention of the staggering difference in magnitude between the six
newly identified uncertainties and the ones which had been selected for the AB 1632 studies.>®

His unmistakable message: having feasted on a $64.25 million authorization for
ratepayer-funded studies, we never addressed the most significant issues or even told you what

they were. But now we’ve run out the clock. Too bad, chumps.

*® Dr. Abrahamson'’s discussion of the new hazard sensitivity chart runs from 1:51:27 to 2:03:25 in the video of the
January 8, 2015 IPRP meeting, accessible at http://youtu.be/hXu_ vnS5gxMU
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VIll. TO LIVE OUTSIDE THE LAW YOU MUST BE HONEST.

The light-handed oversight previously afforded PG&E in the conduct of its AB 1632
studies appears to be a legacy of the Commission’s discredited, pre-San Bruno voluntary
compliance era. As Executive Director Paul Clanon memorably testified to a California Senate
committee, "That can be characterized as 'self-reporting,"' but a better way to look at it is
creating a safety culture at the utility."*” He later explained that, in lieu of fines, "a better way
to ensure safety is to make sure that a utility sees violations on its own has every incentive to

n58

report them."® As Mr. Clanon told a post-explosion community meeting in San Bruno, fines

might "discourage the utilities to come forward when they see a problem. A utility doesn't want
their pipelines to be unsafe."”

A4NR does not contend that PG&E wants DCNPP to be seismically unsafe. Rather, the
accumulated record of PG&E’s performance of its AB 1632 seismic studies documents a furtive,
thumb-on-the-scale approach designed primarily to quell public apprehension and forestall
pressure to close the plant. PG&E has received special dispensation from the NRC since
October 12, 2012 to defer application of the Double Design Earthquake (“DDE”) standard to the
Shoreline Fault until submittal of the DCNPP SSHAC analysis -- despite the NRC’s

acknowledgment that “using the DDE as the basis of comparison will most likely result in the

Shoreline fault and the Hosgri earthquake being reported as having greater ground motion”

°7 “pG&E Hammered Over Safety Issues,” San Mateo Times, October 19, 2010.
% “State's gas pipeline inspections found to lag,” San Francisco Chronicle, November 14, 2010.
*® “San Bruno blast victims skeptical of PUC oversight,” San Francisco Chronicle, December 8, 2010.
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than the plant’s Safe Shutdown Earthquake.®® This remarkable prediction was repeated by Dr.
Cliff Munson, an NRC seismologist, in testimony to a June 19, 2013 California Energy
Commission workshop.®® The indifference with which California state agencies have, at least
publicly, accepted this revelation has been alarming but the financial bottom line is undeniable:
significant seismic retrofit requirements seem likely to be required.®

A4NR does not expect the CPUC to involve itself in questions of the seismic licensing
basis of DCNPP or the prudence of the manner in which the NRC has addressed the seismic
licensing basis issue.®® Instead, A4NR expects the Commission to be diligent in its application of
traditional ratemaking authority to protect California’s economic interest and electricity
reliability interest in accurately understanding the seismic challenges facing the plant. The
Commission would be derelict in meeting this responsibility by relying exclusively on PG&E’s

good faith or commitment to scientific objectivity.

 Letter to Edward D. Halpin from Joseph M. Sebrosky, NRC Senior Project Manager for Plant Licensing Branch IV,
Division of Operating Reactor Licensing, Office of Nuclear Reactor Regulation, October 12, 2012, accessible at
http://pbadupws.nrc.gov/docs/ML1207/ML120730106.pdf

81 Lead Commissioner Workshop on California Nuclear Power Plant Issues, Docket No.13-IEP-1J, June 19, 2013,
Transcript, p. 89, accessible at http://www.energy.ca.gov/2013 energypolicy/documents/2013-06-

19 workshop/2013-06-19 nuclear workshop transcript.pdf

®2 The severity of any such requirement is suggested by PG&E’s 2012 submittal to the NRC of a 331-page list of
DCNPP deviations from the “new plant” criteria Dr. Munson testified will be applied: ““The thing | want to
emphasize is that the hazard evaluations are based on current practices for new reactors.” Id., p. 81. PG&E’s 331-
page list of deviations is accessible at http://pbadupws.nrec.gov/docs/ML1134/ML11342A238.pdf

% The Union of Concerned Scientists reported in 2013 that, of the 100 reactors currently operating in the U.S., the
two at Diablo Canyon top the NRC's list as being most likely to experience an earthquake larger than they are
designed to withstand, using NRC data to calculate the probability of such an event as more than 10 times greater
than the nuclear fleet average. “Seismic Shift: Diablo Canyon Literally and Figuratively on Shaky Ground,” Union of
Concerned Scientists, November 2013, p. 7, accessible at
http://www.ucsusa.org/sites/default/files/legacy/assets/documents/nuclear power/diablo-canyon-earthquake-

risk.pdf
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PG&E is the only NRC power plant licensee in the history of the commercial nuclear
power industry to face criminal indictment for safety-related violations by the U.S. Department
of Justice.. While the 27 safety-related. felony counts in PG&E’s federal grand jury indictment
are focused on the company’s gas division, it strains credulity to believe that DCNPP has been
somehow immunized from the corporate culture rot that recently prompted Commission
President Michael Picker to acknowledge during a California Senate oversight hearing that, “/
think there’s a very clear case that in some places, the utility did divert dollars that we approved
for safety purposes for executive compensation.”®" And the obstruction of justice felony count
which leads PG&E’s federal indictment emphatically addresses management as a whole:

“On or about September 10, 2010, and continuing through on or about September 30,

2011, in the Northern District of California, the defendant, PACIFIC GAS AND ELECTRIC

COMPANY, did corruptly influence, obstruct, and impede, and did endeavor to

influence, obstruct, and impede the due and proper administration of the law under

which a pending proceeding was being had before a department and agency of the
United States ...”% (emphasis added)

Although perhaps not a. matter of familiarity to utility regulators, the term “RAP sheet”
is derived from the Federal Bureau of Investigation’s Record of Arrests and Prosecutions..
Actual conviction.is not a prerequisite.. A4NR is unaware of any other. California electric utility
with a RAP sheet. While PG&E is certainly entitled to its day(s) in court to. defend itself from the

federal charges, its status as a criminal defendant and the nature of its alleged crimes should

* President Picker’s statement is at 36:56 of the video of the March 25, 2015 oversight hearing conducted by the
California Senate Committee on Energy, Utilities and Communications, accessible at
http://calchannel.granicus.com/MediaPlayer.php?view id=7&clip id=2682

5 United States of America v. Pacific Gas and Electric Company, United States District Court for the

Northern District of California, Case 3:14-cr-00175-THE, Superseding Indictment, July 29, 2014, p. 18.
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discourage the Commission from extending any. presumption of veracity to the representations

in PG&E’s AB 1632 Report without corroboration by the most rigorous scrutiny.

IX.  WHY A4NR PROTESTS.

Building upon key decisions made and implemented by PG&E in 2013, the utility
intensified its efforts in 2014 to subvert what was originally conceived by the Commission as a
robust re-evaluation of DCNPP’s seismic setting. If PG&E is allowed to recover the costs of such
subterfuge, the effect on A4NR and all PG&E customers will be electricity rates rendered both
unreasonable and unjust by Commission reward of unmistakable perfidy. The consequences
for AANR members (and others) living in communities near the plant stemming from
unknowing acceptance of PG&E’s defective seismic analysis could, in some circumstances, be

much worse than that — with incalculable financial impact on California.

A4ANR requests evidentiary hearings and will conduct discovery and sponsor testimony
elaborating on the facts contained in this Protest, as well as the extent to which PG&E’s LTSP
and SSHAC expenditures in 2014 were similarly tainted. Assuming timely responsiveness by
PG&E to legitimate discovery requests, A4NR has no objection to the schedule proposed in

PG&E’s application.

The undersigned will be the A4NR’s principal contact in this proceeding, but A4NR also
asks that the following two individuals be placed in the “information only” category of the
Service List:

Rochelle Becker David Weisman
rochelle@adnr.org david@adnr.org
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Date: April 3, 2015
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Respectfully submitted,

By:_/s/ John L. Geesman

JOHN.L. GEESMAN
DICKSON GEESMAN LLP

Attorney for
ALLIANCE FOR NUCLEAR RESPONSIBILITY



APPENDIX A

PG&E SPECTRA CHARTS FROM CCCSIP REPORT
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APPENDIX B

PG&E LATE-DISTRIBUTED HAZARD CHART
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John Stamatakos

From:John Stamatakos

Sent:12 May 2015 20:14:25 +0000

To:Miriam R. Juckett

Subject:FW: Written concerns - April 28th, 2015 webcast meeting with PG&E
Attachments:IPRP Report No 6-1.pdf, IPRP Report No 8.pdf, IPRP Report No 9-1.pdf, 040315

A4NR Protest-023.pdf, 051215 Rochelle Becker-NRC staff.pdf [Attachments are already publicly available
BVl as ML15134A258.

From: Rochelle Becker [mailto:rochelleadnr@gmail.com]

Sent: Tuesday, May 12, 2015 4:09 PM

To: njd2@nrc.gov

Cc: Markley, Michael; Richard.Plasse@nrc.gov; Michael.Wentzel@nrc.gov; Wayne.Walker@nrc.gov;
Ryan.Alexander@nrc.gov; Thomas Hipschman; Bill Maier; Yong.Li@nrc.gov; Nilesh.Chokshi@nrc.gov;
Jim.Xu@nrc.gov; Kamal.Manoly@nrc.gov; P.Y.Chen@nrc.gov;. John.Burke@nrc.gov;
Clifford.Munson@nrc.gov; Gerry Stirewalt; Timothy.Lupold@nrc.gov; John Stamatakos;.
Siva.Lingam@nrc.gov; Chris.Miller@nrc.gov; Bill. Dean@nrc.gov; Brian.Holian@nrc.gov;
Marc.Dapas@nrc.gov; Michael.Johnson@nrc.gov; jon.ake@nrc.gov

Subject: Written concerns - April 28th, 2015 webcast meeting with PG&E

Dear Mr DiFrancesco,

Please see attached letter. There are four referenced attachments as pdf files as well.

Thank you
Rochelle

Rochelle Becker, Executive Director
Alliance for Nuclear Responsibility
PO 1328

San Luis Obispo, CA 93406

www.adnr.org



Jackson, Diane

From:Jackson, Diane

Sent:28 May 2015 09:43:04 -0400

To:Munson, Clifford

Cc:Graizer, Vladimir;John Stamatakos;Ake, Jon;Plaza-Toledo, Meralis;Giacinto, Joseph;Stovall,
Scott;Brittain Hill;Li, Yong

Subject:FYI: Reminder sent to Diablo for Information Request

Nick sent a reminder.

Diane

From: DiFrancesco, Nicholas

Sent: Thursday, May 28, 2015 9:16 AM

To: Philippe Soenen (Pns3@pge.com); Jahangir, Nozar

Cc: Michael Richardson (mjrm@pge.com); Strickland, Jearl; Shams, Mohamed; Jackson, Diane; Vega,
Frankie

Subject: Reminder on Diablo Information Request

Philippe, et, al
Just a reminder that the staff is interested in the following references to support NRC review:

1) Benchmark files for SWUS-DCPP median ground motion models.
2) ESTA 27 and 28 recordings of Parkfield and San Simeon earthquakes
a. Time histories
b. Response spectra
c. Response spectra adjusted for Vs30
3) Engineering reports describing development of velocity profiles for stations ESTA 27 and
28.

4) Paper describing WAACY Magnitude PDF by Wooddell and others.
Please let me know when the references will be available.
Thanks,
Nick

Senior Project Manager - Seismic Reevaluation Activities
U.S. Nuclear Regulatory Commission

Office of Nuclear Reactor Regulation

Japan Lesson Learned Project Division
nicholas.difrancesco@nrc.gov | Tel: (301) 415-1115




John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 15:52:32 +0000

To:Giacinto, Joseph (Joseph.Giacinto@nrc.gov);Plaza-Toledo, Meralis (Meralis.Plaza-
Toledo@nrc.gov)

Cc:Munson, Clifford (Clifford. Munson@nrc.gov):Ake, Jon (Jon.Ake@nrc.gov);Jackson, Diane
(Diane.Jackson @nrc.gov);Stirewalt, Gerry (Gerry.Stirewalt@nrc.gov);Seber, Dogan
(Dogan.Seber@nrc.gov);Miriam R. Juckett;Graizer, Vladimir (Vladimir.Graizer@nrc.gov);Hill,
Brittain (Brittain.Hill@nrc.gov)

Subject:Hosgri Slip Rates

Joe and Meralis,

One of the more interesting, and more hazard sensitive, aspects of the Diablo canyon SSC is the Hosgri
slip rate CDF. |suggest we focus our initial reviews on that aspect of the SSC. Dogan made a critical
observation yesterday in our discussions, namely how can the lower tail of the CDF be justified. In
thinking through the question last night | have a few suggestions.

1. We should look at the seismic imaging data from the CCCSIP that PG&E uses to constrain the
slip (interpretations of offset paleo-channels). There are 4 piercing points that PG&E uses to
develop the composite slip rate CDF for the Hosgri fault. The slip rate data used for these 4
points is summarized in:

a. San Simeon/Oso Terrace — Figure 8-16

b. Point Estero Cross-Hosgri Slope - Figure 8-18
c. Estero Bay Submarine Channel — Figure 8.28
d. Point Sal Channel F - Figure 8.32

For each of these we should understand how the cumulative slip was determined (and
uncertainty) and how the offset age was determined (and uncertainty).

1. Age: For San Simeon, the age is based on the interpretation that the unconformity overlying
the buried geomorphic featured tied to the Younger Dryas, so this one is rather
straightforward. But the other three, especially Estero Bay and Point Sal, ages are based on
interpretations of age ranges from the seal level curves. So we will need to understand how
the Tl team interpreted the offset parkers in terms of these curves and whether other
interpretations outside the ones provided are permissible.

2. Slip: All the slip estimates are based on interpretations of the 2D and 3D seismic images and
detailed sea floor bathymetry. | am going to ask my San Antonio team to look over these
images from Chapter 8 of the SSC report to help us understand how the images were
interpreted and to assess the overall quality of the interpretations. | am also interested in
understanding whether the full range of uncertainty is included in the Tl team’s
interpretations.

We could also ask Cliff and Jon to some sensitivity studies to constrain the limits of what we are looking
for. I think it might be helpful here to know how far the current slip rate estimates would have to be
different from those used in the study to move the hazard needle. For example, what if the Tl team
were off by a single Marine Oxygen Isotope Stage (MIS)? For most of these my very preliminary



guesstimate is that would correspond to about a 25% increase in the slip rates. Would such an increase
in rates be significant?

| am going to have a call with my San Antonio team this afternoon, and would be happy to have you
both on the call. Right now the call is set for 3:00 this afternoon, but it can adjusted to meet your
schedules.

Thanks,

John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




John Stamatakos

From:John Stamatakos.

Sent:10 Apr 2015 20:01:06 +0000

To:Graizer, Vladimir (Vladimir.Graizer@nrc.gov);Stirewalt, Gerry
(Gerry.Stirewalt@nrc.gov);Plaza-Toledo, Meralis (Meralis.Plaza-Toledo@nrc.gov);Miriam R.
Juckett

Cc:Ake, Jon (Jon.Ake@nrc.gov);Hill, Brittain (Brittain. Hill@nrc.gov);Munson, Clifford
(Clifford.Munson@nrc.gov); lisa.walsch@nrc.gov';Li, Yong (Yong.Li@nrc.gov)
Subject:Monday Diablo Meeting

Viad,

For Monday, | can walk everyone through the draft summary report we have on the seismic imagining
data and searchable image table.

John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




Sarah Wigginton

From:Sarah Wigginton

Sent:6 Apr 2015 14:30:46 -0500
To:John Stamatakos

Cc:Ronald McGinnis

Subject:Password for Secured PDF Files
John,

I’'m working on finishing up the Diablo Canyon Document Catalog and I've noticed that some of PDF files
are “secured” so | am unable to copy any of the material (titles, sources, etc.). Working with an un-
secured version would greatly speed up the process of cataloging the figures!

Would it be possible to get my hands on a password for the “DCPP SSC Report Rev A”?

Best,
Sarah

Sarah Wigginton

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA



John Stamatakos

From:John Stamatakos

Sent:22 Apr 2015 02:17:55 +0000

To:'Jackson, Diane'

Subject:RE: DCPP, Palo Verde, and Columbia Audit Information: SSHAC Documentation from
PPRP-IT Team

Ok thanks

| am working on some Diablo inputs for Cliff.

John

From: Jackson, Diane [mailto:Diane.Jackson@nrc.gov]

Sent: Tuesday, April 21, 2015 7:27 PM

To: John Stamatakos; Spence, Jane

Subject: Re: DCPP, Palo Verde, and Columbia Audit Information: SSHAC Documentation from PPRP-IT
Team

Jane, any chance u can get these on a CD?
John, no Columbia tomorrow. Diane

Sent from an NRC blackberry

Diane Jackson
(b)(B)

From: John Stamatakos [mailto:jstam@swri.org]

Sent: Tuesday, April 21, 2015 04:25 PM

To: Munson, Clifford; DiFrancesco, Nicholas; Ake, Jon

Cc: Jackson, Diane; Shams, Mohamed; Vega, Frankie; Graizer, Vladimir; Hill, Brittain; Seber, Dogan;
Vega, Frankie; Stirewalt, Gerry

Subject: RE: DCPP, Palo Verde, and Columbia Audit Information: SSHAC Documentation from PPRP-IT
Team

I can’t get to the NRC drive so I'll get copies | am at NRC.
Thanks

John

From: Munson, Clifford [mailto:Clifford.Munson@nrc.gov]

Sent: Tuesday, April 21, 2015 4:14 PM

To: DiFrancesco, Nicholas; Ake, Jon

Cc: Jackson, Diane; Shams, Mohamed; Vega, Frankie; Graizer, Vladimir; John Stamatakos; Brittain Hill;
Seber, Dogan; Vega, Frankie; Gerry Stirewalt

Subject: RE: DCPP, Palo Verde, and Columbia Audit Information: SSHAC Documentation from PPRP-IT
Team

Importance: High




Nick,

We took a quick look at the contents of the information for DCPP and PVNGS. The DCPP
folder contains the PPRP-TI correspondence and interactions on the source model and ground
motion model SSHACs. However, the PVNGS only has the ground motion model SSHAC
PPRP-TI team material and not for the Source model. Please let us know when we can get the
source model PPRP-TI team documentation.

Thanks,
Cliff

From: DiFrancesco, Nicholas

Sent: Tuesday, April 21, 2015 1:25 PM

To: Munson, Clifford; Ake, Jon

Cc: Jackson, Diane; Shams, Mohamed; Vega, Frankie; Graizer, Vladimir; John Stamatakos
<jstam@swri.org> (jstam@swri.org); Hill, Brittain; Seber, Dogan; Vega, Frankie; Stirewalt, Gerry
Subject: DCPP, Palo Verde, and Columbia Audit Information: SSHAC Documentation from PPRP-IT Team

Folks,
Please control distribution to the designated review team member for the following references.

Following your audit review, please advise if information reviewed should be docketed to
support development of the hazard staff assessment or RAls.

DC Audit Information
S:\Diablo Canyon R2.1 Seismic Information\SSHAC Documentation of PPRP-T| Team

Palo Verde Audit Information
S:\Palo Verde R2.1 Seismic Information\SSHAC Documentation of PPRP-TI Team

Columbia
Information is on ePortal (PM action to work through access controls). Also, licensee plans to
work with PNNL to post information on public website.

Thanks,
Nick

From: Soenen, Philippe R [mailto:PNS3@pge.com]
Sent: Tuesday, April 21, 2015 10:49 AM

To: DiFrancesco, Nicholas

Cc: Jahangir, Nozar

Subject: DCPP information on Certrec

Nick,
We have uploaded the PPRP information onto Certrec IMS and granted access to Vladimir

Grazier, John Stamatakos, and yourself. Here is how you get to the PPRP information in
Certrec:



Login to ims.certrec.com

Click on “Inspections”

Set status to “In Progress” and Plant to “Diablo Canyon”

Click “Search” button.

Click link to “Self-Assessment / Audit — Review of PPRP Comments and TIT Resolution”
Click on the “NRC Requests” tab

Click on what you would like to see.

Please let me know if you have any questions.
Regards,

Philippe Soenen

Regulatory Services
Office - 805.545.6984
Cell |)®)

PG&E is committed to protecting our customers' privacy.
To learn more, please visit http://www.pge.com/about/company/privacy/customer/




Alan Morris

From:Alan Morris

Sent:15 May 2015 19:06:33 +0000

To:John Stamatakos

Cc:David Ferrill

Subject:RE: Diablo Canyon

Not the version | am looking at - did you place it somewhere other than on Regios?
Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/4org/d20/geosci/structur.htm
hitp://3dstress.swri.org/

From: John Stamatakos

Sent: Friday, May 15, 2015 2:03 PM
To: Alan Morris

Cc: David Ferrill

Subject: RE: Diablo Canyon

| did unlock that one | think?
| do want to chat about this work next week when | am back in the office.

John

From: Alan Morris

Sent: Friday, May 15, 2015 1:50 PM
To: John Stamatakos

Cc: David Ferrill

Subject: Diablo Canyon

John,

Did | understand you to have said that we might be able to see unlocked versions of some of the
relevant documents?

If so, then | would like to be able to see all the parts of "NTTF DCCP PSHA Review", which seems to have
some very good stuff in it, and it is not easy to read and annotate as it currently stands.

Thanks
Alan



Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http//www.swri.org/4org/d20/geosci/structur.htm
http://3dstress. swri.org/




Alan Morris

From:Alan Morris

Sent:28 Apr 2015 19:49:58 +0000

To:Ronald McGinnis;David Ferrill;Kevin Smart;Sarah Wigginton
Subject:RE: Diablo Canyon

After 9:30 am is good for me --Alan

Alan Morris,

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/4org/d20/geosci/structur.htm
http://3dstress.swri.org/

From: Ronald McGinnis

Sent: Tuesday, April 28, 2015 1:56 PM

To: David Ferrill; Alan Morris; Kevin Smart; Sarah Wigginton
Subject: FW: Diablo Canyon

Is there a particular time that works for you all? | am good any time.

From: John Stamatakos..

Sent: Tuesday, April 28, 2015 1:53 PM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

| am in a Diablo meeting right now. We should have a call tomorrow.
I'll have to look at my schedule but could you ask your folks so we can set up a good time?

John

From: Ronald McGinnis

Sent: Tuesday, April 28, 2015 1:35 PM.
To: John Stamatakos

Subject: RE: Diablo Canyon

John,
We just got back in the office from two weeks of travel. David and | are in the office this week and then

gone again next week. How did the meeting with NRC go? | got your voicemail asking about the GIS file
but | didn’t get it until yesterday.



Do we have the go ahead for Phase 27 If so, we may want to have a phone call this week to go over the
details.

Thanks,
Ronny

From: John Stamatakos
Sent: Friday, April 10, 2015 3:04 PM

To: Ronald McGinnis

Cc: David Ferrill; Alan Morris {®)(©) |); Kevin Smart; Sarah Wigginton; Miriam R. Juckett
Subject: RE: Diablo Canyon

| mean Ronny ... sorry | know better

From: John Stamatakos

Sent: Friday, April 10, 2015 4:02 PM

To: Ronald McGinnis

Cc: David Ferrill; Alan Morris [2)©) I); Kevin Smart; Sarah Wigginton; Miriam R. Juckett
Subject: RE: Diablo Canyon

Thanks Ronnie,
QOutstanding job. | am very pleased with the progress so far.
john

From: Ronald McGinnis
Sent: Friday, April 10, 2015 3:58 PM

To: John Stamatakos

Cc: David Ferrill; Alan Morris qu)(ﬁ) I); Kevin Smart; Sarah Wigginton
Subject: RE: Diablo Canyon

John,

We are not quite finished with the data quality tab in the spreadsheet so that will have to continue, but
all the data has been reviewed and is represented by a row in the following linked spreadsheet.
Y:\Diablo_Canyon\Diablo Canyon\Document Catalog COMPLETE.xIsx

Also, we are working on an ArcGIS project that helps to organize the seismic data. It should be finished
by COB today. That link is at Y:\Diablo Canyon\Diablo
Canyon\ArcGIS GED\Diablo Canyon March 2015.mxd

The review document is at T:\Diablo Canyon\Diablo Canyon\CNWRA report April
2015\DiabloCanyonPowerPlant - seismic risk data survey April 2015.docx

All the rest of the files are in the Diablo Canyon folder on regios.

Let us know if you have any questions.



-Ronny

From: John Stamatakos

Sent: Friday, April 10, 2015 2:48 PM
To: Ronald McGinnis

Subject: Diablo Canyon

Can | review all the files so | can present at NRC on Monday?
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 16:03:59 +0000
To:Ronald McGinnis

Subject:RE: Diablo Canyon

Ronnie, do we have a bridge line we can use?

John

From: Ronald McGinnis .

Sent: Wednesday, April 29, 2015 10:37 AM
To: John Stamatakos

Subject: RE: Diablo Canyon

Sounds good.

From: John Stamatakos

Sent: Wednesday, April 29, 2015 9:35 AM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

Office ... or we may use a bridge if | want to bring in NRC.

From: Ronald McGinnis

Sent: Wednesday, April 29, 2015 10:33 AM
To: John Stamatakos

Subject: RE: Diablo Canyon

We will call you. Office or cell?

From: John Stamatakos

Sent: Wednesday, April 29, 2015 9:16 AM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

OK

From: Ronald McGinnis

Sent: Wednesday, April 29, 2015 10:00 AM
To: John Stamatakos

Subject: RE: Diablo Canyon

John,

How about 2:00 our time?



-Ronny

From: Ronald McGinnis

Sent: Tuesday, April 28, 2015 1:55 PM
To: John Stamatakos

Subject: RE: Diablo Canyon

Should work. | will get a time and let you know.

From: John Stamatakos

Sent: Tuesday, April 28, 2015 1:53 PM
To: Ronald McGinnis

Subject: RE: Diablo Canyon

| am in a Diablo meeting right now. We should have a call tomorrow.
I'll have to look at my schedule but could you ask your folks so we can set up a good time?

John

From: Ronald McGinnis

Sent: Tuesday, April 28, 2015 1:35 PM
To: John Stamatakos

Subject: RE: Diablo Canyon

John,

We just got back in the office from two weeks of travel. David and | are in the office this week and then
gone again next week. How did the meeting with NRC go? | got your voicemail asking about the GIS file
but | didn’t get it until yesterday.

Do we have the go ahead for Phase 27 If so, we may want to have a phone call this week to go over the
details.

Thanks,
Ronny

From: John Stamatakos

Sent: Friday, April 10, 2015 3:04 PM
To: Ronald McGinnis
Cc: David Ferrill; Alan Morris |(b)(6) |); Kevin Smart; Sarah Wigginton; Miriam R. Juckett
Subject: RE: Diablo Canyon

| mean Ronny ... sorry | know better

From: John Stamatakos
Sent: Friday, April 10, 2015 4:02 PM
To: Ronald McGinnis



Cc: David Ferrill; Alan Morris [(2)(®) D; Kevin Smart; Sarah Wigginton; Miriam R. Juckett
Subject: RE: Diablo Canyon

Thanks Ronnie,
Outstanding job. | am very pleased with the progress so far.
john

From: Ronald McGinnis

Sent: Friday, April 10, 2015 3:58 PM

To: John Stamatakos

Cc: David Ferrill; Alan Morris ([(2)(6) 1); Kevin Smart; Sarah Wigginton
Subject: RE: Diablo Canyon

John,

We are not quite finished with the data quality tab in the spreadsheet so that will have to continue, but
all the data has been reviewed and is represented by a row in the following linked spreadsheet.
Y:\Diablo_Canyon\Diablo Canyon\Document Catalog COMPLETE.xIsx

Also, we are working on an ArcGIS project that helps to organize the seismic data. It should be finished
by COB today. That link is at Y:\Diablo Canyon\Diablo
Canyon\ArcGIS GED\Diablo Canyon March 2015.mxd

The review document is at T:\Diablo Canyon\Diablo Canyon\CNWRA report April
2015\DiabloCanyonPowerPlant - seismic risk data survey April 2015.docx

All the rest of the files are in the Diablo Canyon folder on regios.
Let us know if you have any questions.

-Ronny

From: John Stamatakos

Sent: Friday, April 10, 2015 2:48 PM
To: Ronald McGinnis

Subject: Diablo Canyon

Can | review all the files so | can present at NRC on Monday?
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852



301-881-0290

istamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:15 May 2015 19:16:16 +0000
To:Alan Morris

Subject:RE: Diablo Canyon

No but Ill check again.

From: Alan Morris

Sent: Friday, May 15, 2015 3:07 PM
To: John Stamatakos

Cc: David Ferrill

Subject: RE: Diablo Canyon

Not the version | am looking at - did you place it somewhere other than on Regios?
Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: htp://www.swri.org/4org/d20/geosci/structur.htm
http://3dstress.swri.org/

From: John Stamatakos

Sent: Friday, May 15, 2015 2:03 PM
To: Alan Morris

Cc: David Ferrill

Subject: RE: Diablo Canyon

| did unlock that one | think?
| do want to chat about this work next week when | am back in the office.

John

From: Alan Morris

Sent: Friday, May 15, 2015 1:50 PM
To: John Stamatakos

Cc: David Ferrill

Subject: Diablo Canyon

John,



Did I understand you to have said that we might be able to see unlocked versions of some of the
relevant documents?

If so, then | would like to be able to see all the parts of "NTTF DCCP PSHA Review", which seems to have
some very good stuff in it, and it is not easy to read and annotate as it currently stands.

Thanks
Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/dorg/d20/geosci/structur.htm
http://3dstress.swri.org/
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John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 15:59:39 +0000

To:Ronald McGinnis;Alan Morris;David Ferrill;Kevin Smart;Sarah Wigginton
Cc:Miriam R. Juckett

Subject:RE: Diablo Canyon

Attachments:Composite Hosgri SR PDF.JPG

Ronnie,.

For the call this afternoon. .

| want to look at the seismic imaging data from the CCCSIP that PG&E uses to constrain the slip
(interpretations of offset paleo-channels) for the Hosgri Fault. There are 4 piercing points that PG&E
uses to develop the composite slip rate CDF for the Hosgri fault. The slip rate data used for these 4
points is summarized in the SSC report in Chapter 8:

San Simeon/Oso Terrace — Figure 8-16

Point Estero Cross-Hosgri Slope - Figure 8-18
Estero Bay Submarine Channel — Figure 8.28
Point Sal Channel F - Figure 8.32

o0 oo

For each of these we should understand how the cumulative slip was determined (and uncertainty) and
how the offset age was determined (and uncertainty).

1. Age: For San Simeon, the age is based on the interpretation that the unconformity overlying the
buried geomorphic featured tied to the Younger Dryas, so this one is rather
straightforward. But the other three, especially Estero Bay and Point Sal, ages are based on
interpretations of age ranges from the seal level curves. So we will need to understand how the
Tl team interpreted the offset parkers in terms of these curves and whether other
interpretations outside the ones provided are permissible.

2. Slip: All the slip estimates are based on interpretations of the 2D and 3D seismic images and
detailed sea floor bathymetry. The summary figures from the CCCISP are also in Chapter 8 of
the SSC Report.

Thanks,

John

FYI | replaced the locked DCPP SSC Report Rev A in the folder with an unlocked pdf version so search
and rescue is much easier now.

From: Ronald McGinnis
Sent: Wednesday, April 29, 2015 10:00 AM



Sent:26 Mar 2015 15:35:53 +0000

To:David Ferrill;'Alan Morris';Kevin Smart

Cc:Alan Morris

Subject:RE: Diablo Canyon data review for NRC

John is going to be here Tuesday morning. The plan is for Alan, Kevin (if you are here), and me to go over

the project with him that morning and figure out a schedule. | am out most of the day on Wednesday for
R | so Thursday may be the day we can spend the most time with John on this.

Unless David and Alan can do some on Wednesday while | am out.

-Ronny

From: Ronald McGinnis .

Sent: Tuesday, March 24, 2015 9:08 AM

To: David Ferrill; 'Alan Morris'; Kevin Smart

Cc: Alan Morris

Subject: RE: Diablo Canyon data review for NRC

Just got off the phone with John. We are set for next week April 1-2 (Wednesday and Thursday). | will
get the conference room next to Violet reserved and | will get John set up on Regios so he can start
loading data in advance of the meeting.

-Ronny

From: David Ferrill

Sent: Monday, March 23, 2015 10:12 PM

To: 'Alan Morris'; Ronald McGinnis

Cc: Alan Morris; Kevin Smart

Subject: RE: Diablo Canyon data review for NRC

Ronny,
This sounds like an interesting project!

Please let John know that | have been out of cell phone range for the last few days in Big Bend and just
resurfaced today, and | did get his message and was planning to call him tomorrow morning.

| will be cleansing and having a colonoscopy Monday and Tuesday of next week, so those days are out
for me. | expect/hope to be in on Wednesday and Thursday April 1-2, but will be taking off April 3 for
vacation. So, to me the best dates next week for meeting on this appear to by April 1-2, 2015.

David

From: Alan Morris [mailto:|(°)(5)

Sent: Monday, March 23, 2015 9:58 PM

To: Ronald McGinnis

Cc: David Ferrill; Alan Morris; Kevin Smart
Subject: Re: Diablo Canyon data review for NRC




Next week is open, this week is not good for me, I am only planning to be in on Wednesday
Alan

On Mon, Mar 23, 2015 at 10:47 AM, Ronald McGinnis <rmcginnis @swri.org> wrote:

Guys,

I just got off the phone with John Stamatakos regarding a project that has been funded that he
wants our help with. Diablo Canyon has acquired a very large seismic data set (2d, 3d over the
plant site, extensive shallow seismic, and some off shore) something in the neighborhood of $60
million worth of data. Some is newly acquired and all the new stuff has been merged with the old
stuff.

There are 400 hours dedicated to this project. There would be two phases to this project. Phase 1
would be a high level review of the data and would be due in the next 45 days. Basically
organize the data to see what they even have, perform a basic QA to see if the seismic is even
useful, and provide a 2-3 page report outlining the data and our observations. Phase 2 would be
full-scale characterization (PETREL model) pending that we can prove from Phase I that the data
is useful.

John wants to come in next week to meet with us and look at the data for a couple days. Alan and
David, can you offer two consecutive days that would work so I can let John know? [ am
available any day and Kevin said he could be available in the morning.

Hope the trip is going well.

Thanks,

Ronny

e st s she ot sfe sfe sheoske skt skt sk skok

Ronald N. McGinnis



rmeginnis @swri.org

Senior Research Scientist

Department of Earth, Material, and Planetary Sciences Southwest Research Institute
6220 Culebra Road

San Antonio, Texas 78238-5166

Office: 210-522-5825

Mobile["™ |



John Stamatakos

From:John Stamatakos

Sent:1 Jun 2015 12:00:29 +0000

To:'Munson, Clifford'

Subject:RE: Diablo Canyon Mtg - Topic for this week
Cliff,

| don’t have anything to present this week. But wasn’t the meeting moved to Wednesday?

John

From: Munson, Clifford [mailto:Clifford.Munson@nrc.gov]

Sent: Monday, June 1, 2015 7:47 AM

To: Ake, Jon; John Stamatakos; Graizer, Vladimir; Plaza-Toledo, Meralis; Stovall, Scott
Cc: Jackson, Diane

Subject: Diablo Canyon Mtg - Topic for this week

We will discuss magnitude recurrence and activity rates assuming constant seismic moment
rate as opposed to constant seismicity. | have a presentation but it will probably not take more
than half of our allotted time of 2 hrs. Does anyone else have something to present? | will get
the projector and laptop.

Cliff



Munson, Clifford

From:Munson, Clifford

Sent:28 May 2015 11:40:45 -0400

To:John Stamatakos;Graizer, Vladimir;Stovall, Scott;Ake, Jon;Brittain Hill;Plaza-Toledo,
Meralis

Cc:Jackson, Diane;DiFrancesco, Nicholas

Subject:RE: Diablo Canyon RAI

Thanks John. They don't define site profiles in terms of the layering, properties, etc. because
they do the empirical approach.

Cliff

From: John Stamatakos [mailto:jstam@swri.org]

Sent: Thursday, May 28, 2015 10:28 AM

To: Munson, Clifford; Graizer, Vladimir; Stovall, Scott; Ake, Jon; Hill, Brittain; Plaza-Toledo, Meralis
Cc: Jackson, Diane; DiFrancesco, Nicholas

Subject: RE: Diablo Canyon RAI

Cliff,
| have a comment/question in the RAI.
Thanks,

John

From: Munson, Clifford [mailto:Clifford.Munson@nrc.gov]

Sent: Thursday, May 28, 2015 9:21 AM

To: Graizer, Vladimir; Stovall, Scott; John Stamatakos; Ake, Jon; Brittain Hill; Plaza-Toledo, Meralis
Cc: Jackson, Diane; DiFrancesco, Nicholas

Subject: Diablo Canyon RAI

First draft of DCPP RAI on site response. Please take a look and let me know if you have any
comments.

Thanks,
Cliff



Sent:27 Mar 2015 21:21:41 +0000
To:John Stamatakos

Subject:RE: Diablo Canyon Review
John,

Thank you. This is helpful. | assume you meant to send this to Alan instead of Amy so | forwarded it to
him. Also, what is the charge number for this?

Have a good trip and see you Tuesday.

-Ronny

From: John Stamatakos

Sent: Friday, March 27, 2015 3:01 PM

To: Ronald McGinnis; David Ferrill; Amy Minor; Kevin Smart
Cc: Miriam R. Juckett

Subject: Diablo Canyon Review

I've place most of my Diablo Canyon files on the DEMPS server (Demps\regios).
There are a series of reports that Pacific Gas & Electric (POG&E) produced over the last few years.

1. Shoreline and RIL: The Shoreline report was submitted by PG&E in 2011 and we (with NRC
review if in 2012). The Regulatory Information Letter (RIL 12-01) is that review. This report and
review focused on the Shoreline fault and potential implications to the Licensing Basis for the
plant. But the reports offer some good general background information. Other files in
this folder are related to the Shoreline Report and the RIL. .

2. DCPP Shoreline and Thrust Fault Allegation:_In addition to the Shoreline Report, NRC had us
look at an allegation made b\lmB) labout other possible faults and the
plant. Alan helped me on one of the allegations (possible blind thrust beneath the plant site). .

3. Central Coastal California Seismic Imaging Project: The California state legislature passed a bill
after the Shoreline Report authorizing PG&E to collect boat load of new seismic imaging
data. This report is essentially a data dump of that work, and it has the bulk of what | would like.
you all to look at. .

4. LTSP: This is an old PG&E report (1991) that may also be useful as background. .

5. NTTF DCCP PSHA Review: This is the actual new seismic hazard study that we are
reviewing. We will need to cross reference the conclusions about faults (do they exist, their
geometry, slip rate, length and area, etc.) based on seismic imaging to the data in the CCCSIP
report.

6. Diablo Canyon ISFSR SER : This was our review of the site back in early 2000’s for the
Independent Spent Fuel Storage Installation (ISFSI). May be useful as background information.

7. Figure: is a folder | use to put in various figures and some of my Diablo Presentations and
related images.

For reference: http://www.pge.com/en/safety/systemworks/dcpp/seismicsafety/index.page

This link gets you to most of these reports on line.



Work Scope:
| have five progressive tasks in mind.

1. Look through the CCCSIP documents and develop a summary (catalog) of all the seismic imaging
data that’s there. Identify the who, what and where and assess its quality and possible
usefulness to the PSHA. | think we can do this relatively quickly. We can even bringon a
temp/student if available and willing to work on this. NRC wants to be able to say that they are
familiar with all the data and have looked it over as part of the review. | would like to have a
very quick deliverable on this (couple of pages?) relatively soon.

2. Identify which data in the CCCSIP report is actually relied on to develop conclusions in the new
PSHA. Assess the validity of the structural/seismic interpretations from the quality of the
seismic imaging data. This may take a bit longer than task 1, but | hope we can do this relatively
quickly.

3. Identify potential faults in the data sets that may have been overlooked by the PSHA technical
team. | am not suggesting we identify any vague targets, but if you see images that in your view
(and based on your experience) are very likely significant faults, we should tag them and assess
their potential to influence the seismic hazard at the site.

4. For those critical data sets identified in task 2, complete a technical review of the data and the
interpretations. This will be included in our write up for the overall PSHA assessment.

5. Review the 3D data collected in the Irish Hills to reassess the blind thrust fault model (I think it is
now referred to as the San Luis Range Thrust).

I'll walk you all through this again next week and provide some more background on the PSHA and how
we can assess whether fault sources can be important to the PSHA next week.

Thanks,
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD. 20852

301-881-0290

jstamatakos@swri.org
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Information (page 495/800) is duplicate.

From:John Stamatakos

Sent:21 Apr 2015 16:39:41 +0000
To:'Munson, Clifford'

Subject:RE: diablo scenario events
Will do

From: Munson, Clifford [mailto:Clifford.Munson@nrc.gov]
Sent: Tuesday, April 21, 2015 11:46 AM

To: Ake, Jon; John Stamatakos; Graizer, Vladimir

Cc: Heeszel, David

Subject: diablo scenario events

John,

Would you come up with some plausible scenario events for Hosgri in terms of the parameters
listed below (as a spreadsheet?). | coded the SWUS GMM for T=1 sec. There are 31 median
models each with a unique set of 10 coefficients. | just read in their electronic file as a 31 by 10
matrix to avoid typing errors. | also coded up the total sigma (3 branches with 2 coefficients for
each branch).

The input parameters are:

Magnitude (mag)

Depth to top of rupture (ztor) in km

Rupture distance (rrup) in km

Joyner-Boore distance (rjb) in km

Fault dip angle (dip) in degrees

Down-dip rupture width (ddrw) in km

Horizontal distance from top. of rupture measured perpendicular to strike (Rx) in km
Fault type (REV,NRM, or SS) — depending on rake angle

QN Or UL B 0 PO =

| will proceed to code T=0.1 sec and maybe some more periods if | have time.
I would like to verify our results somehow before we merge these codes with Roland’s.

Thanks,
Cliff



John

From: Munson, Clifford [mailto:Clifford.Munson@nrc.gov]
Sent: Tuesday, April 21, 2015 11:46 AM

To: Ake, Jon; John Stamatakos; Graizer, Vladimir

Cc: Heeszel, David

Subject: diablo scenario events

John,

Would you come up with some plausible scenario events for Hosgri in terms of the parameters
listed below (as a spreadsheet?). | coded the SWUS GMM for T=1 sec. There are 31 median
models each with a unique set of 10 coefficients. | just read in their electronic file as a 31 by 10
matrix to avoid typing errors. | also coded up the total sigma (3 branches with 2 coefficients for
each branch).

The input parameters are:

Magnitude (mag)

Depth to top of rupture (ztor) in km

Rupture distance (rrup) in km

Joyner-Boore distance (rjb) in km

Fault dip angle (dip) in degrees

Down-dip rupture width (ddrw) in km

Horizontal distance from top of rupture measured perpendicular to strike (Rx) in km
Fault type (REV,NRM, or SS) — depending on rake angle

el Bo 2o e

1 will proceed to code T=0.1 sec and maybe some more periods if | have time.
| would like to verify our results somehow before we merge these codes with Roland’s.

Thanks,
Cliff



Osvaldo Pensado

From:Osvaldo Pensado

Sent:1 May 2015 09:28:17 -0500
To:John Stamatakos

Subject:RE: Function for excel

And you wanted to become a manager ... he, he ;)

From: John Stamatakos

Sent: Friday, May 01, 2015 9:26 AM
To: Osvaldo Pensado

Subject: RE: Function for excel

I think so. | am going to see if | can reproduce some of the Licensee results first, Right now | am knee
deep in administrvia.

John

From: Osvaldo Pensado

Sent: Friday, May 1, 2015 10:22 AM
To: John Stamatakos

Subject: RE: Function for excel

Will the closed form formula for the trapezoidal sampling help you?

From: John Stamatakos

Sent: Friday, May 01, 2015 9:13 AM
To: Osvaldo Pensado

Subject: RE: Function for excel
20.17752.01.012

Thanks so much

John

From: Osvaldo Pensado

Sent: Thursday, April 30, 2015 7:23 PM
To: John Stamatakos

Subject: Function for excel

Okay John.

What is the charge number?

Doing your problem in Mathematica is quite simple. In Excel ... not so much. | give you instructions to
get the trapezoidal function in Excel.



For the trapezoidal function for the offset:
a=15
b=26
c=35
d=43

p is a random number uniformly sampled between 0 an 1. It can be sampled with Excel using p=Rand().

Apply it to randomly sampled values of p=Rand() in Excel.

The formula is a big sausage with nested if-then statements. At least it is a closed formula. There is a

high chance to make a typographical error, though.

You should consider programming the formula in a macro.

trapezCDFInv[p_a_b_c_d ] =If[0<p &p
b—a

<—a—b+¢:+d'

a ++a?p — b%p — acp + bep — adp + bdp,

Bl — 2 emmppe Ot0=26 L. o b d
el s a S P EP < g b=ty —lhp ki dp),
Blselfi 2t 2= % o8

= [a+b—c—d_p p

<1,d —Jac + bc — c2 — ad — bd + d? — acp — bep + c2p + adp + bdp — d?p]]]

This is the plot of the trapezCDFInv function
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| derived the formula from the following trapezoid:
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This is the CDF: parabola segment, followed by a straight line, ending in another parabola segment.
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| felt like programming the formula in Excel for you, but | changed my mind when | saw the sausage. |
can do the Monte Carlo in no time in Mathematica. | do not feel like touching the sausage.

For a Triangular function the formula to use is

cdfTriangInv[p_a_b_c_]:=If[p
<(b-a)/(c—a),a+Sqrt[(b—a)* (c —a) *pl,c —Sart[(c —a) * (c —b) * (1

-k
again, p=Rand()

To give you an idea on how simple the problem is in Mathematica, this would be the Latin hypercube
sampling program (which will be better than random sampling you will do in Excel):

shuffle[datos_] :=Module[{pivl,piv2={},indl},pivl=datos;
While[Length[piv1l]>0,indl=Random[Integer, {1,Lengt
h[pivl]}];
AppendTo[piv2,pivl[[indl]]];
pivl=Drop[pivl, {indl,ind1}];1];



Return[piv2]];

pvec=shuffle[Table[i,{1,0,1,1.0/5000}11;
agel=cdfTriangInv([#,11.5, 12, 12.5]&/@ pvec;
pvec=shuffle|[pvec];

offsetl=trapezCDFInv[#,15, 26, 35, 43]&/@ pvec;
dl=EmpiricalDistribution[offsetl/agel];

And the slip rate is

Plot[CDF[d1, x], {x, 0,4}, Frame — True, BaseStyle — 14, GridLines — Automatic, FrameLabel

- {"Slip Rate [mm/yr]", "Cumulative Probability"}]
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Dr. Osvaldo Pensado

Group Manager, Risk Analysis and Performance Assessment
Geosciences and Engineering Division

(210) 522-6084

opensado@swri.org




George Adams

From:George Adams

Sent:1 May 2015 16:11:37 -0500
To:John Stamatakos

Subject:RE: Function for excel
Attachments:CDFINV .xIsm
John,

| developed the spreadsheet attached with the macro written in Visual Basic (and shown below). Please
let me know if this is what you needed or if an addition to it is needed.

George

Option Explicit

Function getTrapezCDFInv(p As Double, a As Double, b As Double, c As Double, d As Double) As Double
On Error GoTo errhandler

getTrapezCDFInv = O#

If0<=pAndp<((b-a)/(-a-b+c+d)) Then
getTrapezCDFInv=a+Sqr(a®"2*p-bAr2*p-a*c*p+b*c*p-a*d*p+b*d*p)

Elself ((b-a)/(-a-b+c+d))<=pAndp<((a+b-2*c)/(a+b-c-d)) Then
getTrapezCDFInv=05*(a+b-a*p-b*p+c*p+d*p)

Elself ((a+b-2*c)/(a+b-c-d))<=pAndp<=1Then
getTrapezCDFInv=d-Sqr(a*c+b*c-c*2-a*d-b*d+dAr2-a*c*p-b*c*p+cr2*p+a*

d*p+b*d*p-dr2*p)

Else
getTrapezCDFInv = -999

End If

Exit Function
errhandler:
MsgBox "Error in getTrapezCDFInv: "& a& b &c&d

End Function

Function getTriangCDFinv(p As Double, a As Double, b As Double, ¢ As Double) As Double
On Error GoTo errhandler

getTriangCDFInv = O#

Ifp<=((b-a)/(c-a)) Then

getTriangCDFInv =a + Sqr((b-a) * (c- a) * p)
Elself p<=1Then

getTriangCDFInv = c - Sgr((c-a) * (c-b) * (1 - p))



Else
getTriangCDFInv = -999
End If

Exit Function
errhandler:
MsgBox "Error in getTriangCDFInv: "& a & b & ¢

End Function

From: John Stamatakos

Sent: Friday, May 01, 2015 2:05 PM
To: George Adams

Subject: FW: Function for excel

20.17752.01.012 is the charge number

See attached plot

From: Osvaldo Pensado

Sent: Thursday, April 30, 2015 7:23 PM
To: John Stamatakos

Subject: Function for excel

Okay John.

What is the charge number?

Doing your problem in Mathematica is quite simple. In Excel ... not so much. | give you instructions to
get the trapezoidal function in Excel.

For the trapezoidal function for the offset:
a=15
b=26
c=35
d=43

p is a random number uniformly sampled between 0 an 1. It can be sampled with Excel using p=Rand().
Apply it to randomly sampled values of p=Rand() in Excel.

The formula is a big sausage with nested if-then statements. At least it is a closed formula. Thereisa
high chance to make a typographical error, though.

You should consider programming the formula in a macro.



trapezCDFInv[p_a_b_c,d ] =1f[0<p&p

<b;aa+\/azp—bzp—acp+bcp—adp+bdp

—a—b+c+d’ '

Elsel ol N o PR bp +cp +d

. o e s A ap —bp +cp +dp),
b-2c

a+
e T e
Elself[a_l_b_c_d_p&p
<1,d —+ac+ bc — c? —ad — bd + d? — acp — bcp + ¢2p + adp + bdp — d?p]]]

This is the plot of the trapezCDFInv function
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| felt like programming the formula in Excel for you, but | changed my mind when | saw the sausage. |
can do the Monte Carlo in no time in Mathematica. | do not feel like touching the sausage.

For a Triangular function the formula to use is

cdfTrianglnv[p_a_b_c_]:=lf[p
<(b—a)/(c—a),a+Sqrt[(b—a)*(c—a) =pl,c —Sqrt[(c —a) * (c —b) (1

-l
again, p=Rand()

To give you an idea on how simple the problem is in Mathematica, this would be the Latin hypercube
sampling program (which will be better than random sampling you will do in Excel):

shuffle[datos_] :=Module[{pivl,piv2={},indl},pivl=datos;
While[Length[piv1l]>0,indl=Random[Integer, {1,Lengt
h[pivl]}];
AppendTo[piv2,pivl[[indl]]];
pivl=Drop[pivl, {indl,ind1l}];];
Return[piv2]];

pvec=shuffle([Table[i,{i,0,1,1.0/5000}]11:
agel=cdfTriangInv([#,11.5, 12, 12.5]&/@ pvec:;
pvec=shuffle[pvec];

offsetl=trapezCDFInv([#,15, 26, 35, 43]&/Q@ pvec;
dl=EmpiricalDistribution[offsetl/agel];

And the slip rate is

Plot[CDF[d1, x], {x, 0,4}, Frame — True, BaseStyle — 14, GridLines — Automatic, FrameLabel
— {"Slip Rate [mm/yr]", "Cumulative Probability"}]
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Slip Rate [mmfyr)

Dr. Osvaldo Pensado

Group Manager, Risk Analysis and Performance Assessment
Geosciences and Engineering Division

(210) 522-6084

opensado@swri.org




John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 16:25:39 +0000
To:'Giacinto, Joseph'

Subject:RE: Hosgri Slip Rates

Ok thanks

From: Giacinto, Joseph [mailto:Joseph.Giacinto@nrc.gov]
Sent: Wednesday, April 29, 2015 12:06 PM

To: John Stamatakos; Plaza-Toledo, Meralis

Subject: RE: Hosgri Slip Rates

Sounds good to me — thanks.

Also, | have your flash drive — you can pick it up (I will leave in the rock ashtray outside my
T7C30 office on top of the file cabinet) or I'll give to you next time | see you.

Joe

From: John Stamatakos [mailto:jstam@swri.org]
Sent: Wednesday, April 29, 2015 12:03 PM

To: Giacinto, Joseph; Plaza-Toledo, Meralis
Subject: RE: Hosgri Slip Rates

How about | talk with San antonio today and we can meet tomorrow morning? We can set up a follow
up call with them if needed.

John

From: Giacinto, Joseph [mailto:Joseph.Giacinto@nrc.gov]
Sent: Wednesday, April 29, 2015 12:00 PM

To: John Stamatakos; Plaza-Toledo, Meralis

Subject: RE: Hosgri Slip Rates

John, can we have the call tomorrow — say late morning?

Joe

From: John Stamatakos [mailto:jstam@swri.org]

Sent: Wednesday, April 29, 2015 11:53 AM

To: Giacinto, Joseph; Plaza-Toledo, Meralis

Cc: Munson, Clifford; Ake, Jon; Jackson, Diane; Stirewalt, Gerry; Seber, Dogan; Miriam R. Juckett;
Graizer, Vladimir; Hill, Brittain

Subject: Hosgri Slip Rates




Joe and Meralis,

One of the more interesting, and more hazard sensitive, aspects of the Diablo canyon SSC is the Hosgri
slip rate CDF. | suggest we focus our initial reviews on that aspect of the SSC. Dogan made a critical
observation yesterday in our discussions, namely how can the lower tail of the CDF be justified. In
thinking through the question last night | have a few suggestions.

1. We should look at the seismic imaging data from the CCCSIP that PG&E uses to constrain the
slip (interpretations of offset paleo-channels). There are 4 piercing points that PG&E uses to
develop the composite slip rate CDF for the Hosgri fault. The slip rate data used for these 4
points is summarized in:

a. San Simeon/Oso Terrace — Figure 8-16

b. Point Estero Cross-Hosgri Slope - Figure 8-18
c. Estero Bay Submarine Channel - Figure 8.28
d. Point Sal Channel F - Figure 8.32

For each of these we should understand how the cumulative slip was determined (and
uncertainty) and how the offset age was determined (and uncertainty).

1. Age: For San Simeon, the age is based on the interpretation that the unconformity overlying
the buried geomorphic featured tied to the Younger Dryas, so this one is rather
straightforward. But the other three, especially Estero Bay and Point Sal, ages are based on
interpretations of age ranges from the seal level curves. So we will need to understand how
the Tl team interpreted the offset parkers in terms of these curves and whether other
interpretations outside the ones provided are permissible.

2. Slip: All the slip estimates are based on interpretations of the 2D and 3D seismic images and
detailed sea floor bathymetry. | am going to ask my San Antonio team to look over these
images from Chapter 8 of the SSC report to help us understand how the images were
interpreted and to assess the overall quality of the interpretations. | am also interested in
understanding whether the full range of uncertainty is included in the Tl team’s
interpretations.

We could also ask Cliff and Jon to some sensitivity studies to constrain the limits of what we are looking
for. |think it might be helpful here to know how far the current slip rate estimates would have to be
different from those used in the study to move the hazard needle. For example, what if the Tl team
were off by a single Marine Oxygen Isotope Stage (MIS)? For most of these my very preliminary
guesstimate is that would correspond to about a 25% increase in the slip rates. Would such an increase
in rates be significant?

| am going to have a call with my San Antonio team this afternoon, and would be happy to have you
both on the call. Right now the call is set for 3:00 this afternoon, but it can adjusted to meet your
schedules.

Thanks,

John



Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 16:03:28 +0000

To:'Giacinto, Joseph';Plaza-Toledo, Meralis

Subject:RE: Hosgri Slip Rates

How about | talk with San antonio today and we can meet tomorrow morning? We can set up a follow
up call with them if needed.

John

From: Giacinto, Joseph [mailto:Joseph.Giacinto@nrc.gov]
Sent: Wednesday, April 29, 2015 12:00 PM

To: John Stamatakos; Plaza-Toledo, Meralis

Subject: RE: Hosgri Slip Rates

John, can we have the call tomorrow — say late morning?

Joe

From: John Stamatakos [mailto:jstam@swri.org]

Sent: Wednesday, April 29, 2015 11:53 AM

To: Giacinto, Joseph; Plaza-Toledo, Meralis

Cc: Munson, Clifford; Ake, Jon; Jackson, Diane; Stirewalt, Gerry; Seber, Dogan; Miriam R. Juckett;
Graizer, Vladimir; Hill, Brittain

Subject: Hosgri Slip Rates

Joe and Meralis,

One of the more interesting, and more hazard sensitive, aspects of the Diablo canyon SSC is the Hosgri
slip rate CDF. | suggest we focus our initial reviews on that aspect of the SSC. Dogan made a critical
observation yesterday in our discussions, namely how can the lower tail of the CDF be justified. In
thinking through the question last night | have a few suggestions.

1. We should look at the seismic imaging data from the CCCSIP that PG&E uses to constrain the
slip (interpretations of offset paleo-channels). There are 4 piercing points that PG&E uses to
develop the composite slip rate CDF for the Hosgri fault. The slip rate data used for these 4
points is summarized in:

a. San Simeon/Oso Terrace — Figure 8-16

b. Point Estero Cross-Hosgri Slope - Figure 8-18
c. Estero Bay Submarine Channel — Figure 8.28
d. Point Sal Channel F - Figure 8.32

For each of these we should understand how the cumulative slip was determined (and
uncertainty) and how the offset age was determined (and uncertainty).



1. Age: For San Simeon, the age is based on the interpretation that the unconformity overlying
the buried geomorphic featured tied to the Younger Dryas, so this one is rather.
straightforward. But the other three, especially Estero Bay and Point Sal, ages are based on
interpretations of age ranges from. the seal level curves. So we will need to understand how
the Tl team interpreted the offset parkers in terms of these curves and whether other
interpretations outside the ones provided are permissible.

2. Slip: All the slip estimates are based on interpretations of the 2D and 3D seismic images and
detailed sea floor bathymetry. | am going to ask my San Antonio team to look over these
images from Chapter 8 of the SSC report to help us understand how the images were
interpreted and to assess the overall quality of the interpretations. | am also interested in
understanding whether the full range of uncertainty is included in the Tl team’s
interpretations.

We could also ask Cliff and Jon to some sensitivity studies to constrain the limits of what we are looking
for. 1 think it might be helpful here to know how far the current slip rate estimates would have to be
different from those used in the study to move the hazard needle. For example, what if the Tl team
were off by a single Marine Oxygen Isotope Stage (MIS)? For most of these my very preliminary
guesstimate is that would correspond to about a 25% increase in the slip rates. Would such an increase
in rates be significant?

| am going to have a call with my San Antonio team this afternoon, and would be happy to have you
both on the call. Right now the call is set for 3:00 this afternoon, but it can adjusted to meet your
schedules.

Thanks,

John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 16:02:21 +0000
To:'Plaza-Toledo, Meralis'
Cc:Giacinto, Joseph

Subject:RE: Hosgri Slip Rates

OK

Ill get a bridge

From: Plaza-Toledo, Meralis [mailto:Meralis.Plaza-Toledo@nrc.gov]
Sent: Wednesday, April 29, 2015 11:59 AM

To: John Stamatakos

Cc: Giacinto, Joseph

Subject: RE: Hosgri Slip Rates

John,
| have some meetings in the afternoon but | will try to join the call, it may be a bit late though.

Meralis

From: John Stamatakos [mailto:jstam@swri.org]

Sent: Wednesday, April 29, 2015 11:53 AM

To: Giacinto, Joseph; Plaza-Toledo, Meralis

Cc: Munson, Clifford; Ake, Jon; Jackson, Diane; Stirewalt, Gerry; Seber, Dogan; Miriam R. Juckett;
Graizer, Vladimir; Hill, Brittain

Subject: Hosgri Slip Rates

Joe and Meralis,

One of the more interesting, and more hazard sensitive, aspects of the Diablo canyon SSC is the Hosgri
slip rate CDF. |suggest we focus our initial reviews on that aspect of the SSC. Dogan made a critical
observation yesterday in our discussions, namely how can the lower tail of the CDF be justified. In
thinking through the question last night | have a few suggestions.

1. We should look at the seismic. imaging data from the CCCSIP that PG&E uses to constrain the
slip (interpretations of offset paleo-channels). There are 4 piercing points that PG&E uses to
develop the composite slip rate CDF for the Hosgri fault. The slip rate data used for these 4
points is summarized in:.

a. San Simeon/Oso Terrace — Figure 8-16

b. Point Estero Cross-Hosgri Slope - Figure 8-18
c. Estero Bay Submarine Channel — Figure 8.28
d. Point Sal Channel F - Figure 8.32

For each of these we should understand how the cumulative slip was determined (and
uncertainty) and how the offset age was determined (and uncertainty).



1. Age: For San Simeon, the age is based on the interpretation that the unconformity overlying
the buried geomorphic featured tied to the Younger Dryas, so this one is rather
straightforward. But the other three, especially Estero Bay and Point Sal, ages are based on
interpretations of age ranges from the seal level curves. So we will need to understand how
the Tl team interpreted the offset parkers in terms of these curves and whether other
interpretations outside the ones provided are permissible.

2. Slip: All the slip estimates are based on interpretations of the 2D and 3D seismic images and
detailed sea floor bathymetry. | am going to ask my San Antonio team to look over these
images from Chapter 8 of the SSC report to help us understand how the images were
interpreted and to assess the overall quality of the interpretations. | am also interested in
understanding whether the full range of uncertainty is included in the Tl team’s
interpretations.

We could also ask Cliff and Jon to some sensitivity studies to constrain the limits of what we are looking
for. | think it might be helpful here to know how far the current slip rate estimates would have to be
different from those used in the study to move the hazard needle. For example, what if the Tl team
were off by a single Marine Oxygen Isotope Stage (MIS)? For most of these my very preliminary
guesstimate is that would correspond to about a 25% increase in the slip rates. Would such an increase
in rates be significant?

| am going to have a call with my San Antonio team this afternoon, and would be happy to have you
both on the call. Right now the call is set for 3:00 this afternoon, but it can adjusted to meet your
schedules.

Thanks,

John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




John Stamatakos

From:John Stamatakos

Sent:29 Apr 2015 17:11:17 +0000

To:'Seber, Dogan'

Subject:RE: Hosgri Slip Rates

Absolutely. Let me get Joe and Meralis up to speed on the data and some also get some high-level
assessments of the seismic images from my guys. Then we can get together to comb through the details
a bit and talk about what we should do next. Your insights would be very helpful and appreciated. Ill
keep you posted.

Thanks,

John

From: Seber, Dogan [mailto:Dogan.Seber@nrc.gov]
Sent: Wednesday, April 29, 2015 1:07 PM

To: John Stamatakos

Subject: RE: Hosgri Slip Rates

John,

Thanks for pursuing this. Since | am not part of the Diablo Canyon review team, | have not
looked at any of the issues in detail. However, having seen some of the presentations at the
SSA meeting last week in Pasadena and seeing what the licensee is doing with slip rates
yesterday, | really think there needs to be a special focus in NRC reviews to figure out whether
adequate slip rates (not just the PG&E contractors, but also other efforts by USGS etc) are
utilized in PG&E PSHA study. As you know, this directly impacts the PSHA results. | am
always happy and ready to talk with anyone in more detail, if there is any need.

Best,

Dogan Seber, PhD

Senior Geophysicist

Geosciences and Geotechnical Engineering Branch 1
Division of Site Safety and Environmental Analysis
Office of New Reactors

U.S. Nuclear Regulatory Commission

& 301-415-0212

From: John Stamatakos [mailto:jstam@swri.org]

Sent: Wednesday, April 29, 2015 11:53 AM

To: Giacinto, Joseph; Plaza-Toledo, Meralis

Cc: Munson, Clifford; Ake, Jon; Jackson, Diane; Stirewalt, Gerry; Seber, Dogan; Miriam R. Juckett;
Graizer, Vladimir; Hill, Brittain

Subject: Hosgri Slip Rates




Joe and Meralis,

One of the more interesting, and more hazard sensitive, aspects of the Diablo.canyon SSC is the Hosgri
slip.rate CDF. | suggest we focus our initial reviews on that aspect of the SSC. Dogan made a critical
observation yesterday.in our discussions, namely how can the lower tail of the CDF be justified. In
thinking through the question last night | have a few suggestions.

1. We should look at the seismic imaging data from the CCCSIP that PG&E uses to constrain the
slip (interpretations of offset paleo-channels). There are 4 piercing points that PG&E uses to
develop the composite slip rate CDF for the Hosgri fault. The slip rate data used for these 4
points is summarized in:

a. SanSimeon/Oso Terrace — Figure 8-16

b. Point Estero Cross-Hosgri Slope - Figure 8-18
c. Estero Bay Submarine Channel - Figure 8.28
d. Point Sal Channel F - Figure 8.32

For each of these we should understand how the cumulative slip was determined (and
uncertainty) and how the offset age was determined (and uncertainty).

1. Age: For San Simeon, the age is based on the interpretation that the unconformity overlying
the buried geomorphic featured tied to the Younger Dryas, so this one is rather
straightforward. But the other three, especially Estero Bay and Point Sal, ages are based on
interpretations of age ranges from the seal level curves. So we will need to understand how
the Tl team interpreted the offset parkers in terms of these curves and whether other
interpretations outside the ones provided are permissible.

2. Slip: All the slip estimates are based on interpretations of the 2D and 3D seismic images and
detailed sea floor bathymetry. | am going to ask my San Antonio team to look over these
images from Chapter 8 of the SSC report to help us understand how the images were
interpreted and to assess the overall quality of the interpretations. | am also interested in
understanding whether the full range of uncertainty is included in the Tl team’s
interpretations.

We could also ask Cliff and Jon to some sensitivity studies to constrain the limits of what we are looking
for. Ithink it might be helpful here to know how far the current slip rate estimates would have to be
different from those used in the study to move the hazard needle. For example, what if the Tl team
were off by a single Marine Oxygen Isotope Stage (MIS)? For most of these my very preliminary
guesstimate is that would correspond to about a 25% increase in the slip rates. . Would such an increase
in rates be significant?

| am going to have a call with my San Antonio team this afternoon, and would be happy to have you
both on the call. Right now the call is set for 3:00 this afternoon, but it can adjusted to meet your
schedules.

Thanks,

John



Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

|stamatakos@swri.org



Munson, Clifford

From:Munson, Clifford

Sent:8 Jun 2015 13:32:28 +0000

To:Graizer, Vladimir;Ake, Jon;John Stamatakos;Stovall, Scott;Brittain Hill; Weaver,
Thomas;Devlin-Gill, Stephanie;Walsh, Lisa;Seber, Dogan

Cc:Jackson, Diane

Subject:RE: presentation for DCPP on Diablo site term

Great. We will have you present after John.

Cliff

From: Graizer, Vladimir .

Sent: Friday, June 05, 2015 3:29 PM

To: Munson, Clifford; Ake, Jon; John Stamatkos; Stovall, Scott; Hill, Brittain; Weaver, Thomas; Devlin-
Gill, Stephanie; Walsh, Lisa; Seber, Dogan

Cc: Jackson, Diane

Subject: presentation for DCPP on Diablo site term

I used alternative approach to estimation of Diablo site term.
I can present my calcs comparing with theirs at our Wednesday, June 10th meeting.
Viadimir



Munson, Clifford

From:Munson, Clifford

Sent:28 May 2015 10:00:37 -0400

To:Graizer, Vladimir;Jackson, Diane

Cc:John Stamatakos;Ake, Jon;Plaza-Toledo, Meralis;Giacinto, Joseph;Stovall, Scott;Brittain
Hill;Li, Yong

Subject:RE: Reminder sent to Diablo for Information Request

Thanks Vlad. We will ask for this in the next batch of requests to DCPP. .

Cliff

From: Graizer, Vladimir

Sent: Thursday, May 28, 2015 9:54 AM

To: Jackson, Diane; Munson, Clifford

Cc: John Stamatakos; Ake, Jon; Plaza-Toledo, Meralis; Giacinto, Joseph; Stovall, Scott; Hill, Brittain; Li,
Yong

Subject: RE: Reminder sent to Diablo for Information Request

Diane and CIiff,
| don’t know if it is considered an RAI, but as | mentioned at one of the Diablo meetings | need
the following info:

Section 8.4.1 of the SWUS report discusses evaluation of median base models and their range.
Please provide Excel files of the plots shown on Figures 8.4-17 and 8.4-18 showing
comparisons of hazard curves for frequencies of 5 and 0.5 Hz.

In addition, please provide similar files for the frequencies of 10 and 1 Hz.

Vladimir Graizer, Ph.D.
Seismologist

Office of New Reactors

Mail Stop: T-7F3
Washington, DC 20555-0001

From: Jackson, Diane

Sent: Thursday, May 28, 2015 9:43 AM

To: Munson, Clifford

Cc: Graizer, Vladimir; John Stamatakos; Ake, Jon; Plaza-Toledo, Meralis; Giacinto, Joseph; Stovall, Scott;
Hill, Brittain; Li, Yong

Subject: FYI: Reminder sent to Diablo for Information Request

Nick sent a reminder.

Diane

From: DiFrancesco, Nicholas

Sent: Thursday, May 28, 2015 9:16 AM

To: Philippe Soenen (Pns3@pge.com); Jahangir, Nozar

Cc: Michael Richardson (mjrm@pge.com); Strickland, Jearl; Shams, Mohamed; Jackson, Diane; Vega,



Frankie
Subject: Reminder on Diablo Information Request

Philippe, et, al
Just a reminder that the staff is interested in the following references to support NRC review:

1) Benchmark files for SWUS-DCPP median ground motion models.
2) ESTA 27 and 28 recordings of Parkfield and San Simeon earthquakes
a. Time histories
b. Response spectra
c. Response spectra adjusted for Vs30
3) Engineering reports describing development of velocity profiles for stations ESTA 27 and
28.
4) Paper describing WAACY Magnitude PDF by Wooddell and others.

Please let me know when the references will be available.
Thanks,
Nick

Senior Project Manager - Seismic Reevaluation Activities
U.S. Nuclear Regulatory Commission

Office of Nuclear Reactor Regulation

Japan Lesson Learned Project Division
nicholas.difrancesco@nrc.gov | Tel: (301) 415-1115




Hill, Brittain

From:Hill, Brittain

Sent:18 Mar 2015 14:33:09 -0400

To:Miriam R. Juckett;John Stamatakos

Subject:RE: Seismic Communications Plan
Attachments:IBMgetContent.docx

Here ya go — same nonpublic restrictions apply as usual.

Britt

From: Juckett, Miriam R. [mailto:miriam.juckett@swri.org]
Sent: Wednesday, March 18, 2015 2:02 PM

To: Hill, Brittain

Subject: RE: Seismic Communications Plan

Britt-

Unfortunately, | can’t access non-public ADAMS. Can you send me/John a copy separately?
Thanks!

Miriam

From: Hill, Brittain [mailto:Brittain.Hill@nrc.gov]

Sent: Wednesday, March 18, 2015 12:56 PM

To: Jackson, Diane; Munson, Clifford; Ake, Jon; Graizer, Vladimir; Seber, Dogan; Stieve, Alice; Plaza-
Toledo, Meralis; Devlin-Gill, Stephanie; Weaver, Thomas; Stovall, Scott; Gerry Stirewalt; Li, Yong; Walsh,
Lisa; Heeszel, David; DiFrancesco, Nicholas; John Stamatakos; Miriam R. Juckett

Cc: Karas, Rebecca

Subject: Seismic Communications Plan

We recently updated the Communications Plan for 2.1 seismic to give some Q&A's for WUS topics,
including why the review process is a bit different than for the CEUS plants. Many folks (including OPA)
have contributed to writing, refining, and agreeing to the answers for these questions, including JLD and
DSEA management.

Nevertheless, please note that this is an internal use document and not publically available on ADAMS.

View ADAMS P8 Properties MLL14083A619
Open ADAMS P8 Document (5/21/2014, Communication Plan for Seismic Hazard Re-
Evaluation Submittals in Response to NTTF Recommendation 2.1, Seismic)

Thanks-
Britt



Sent:17 Apr 2015 03:32:30 +0000
To:Munson, Clifford

Cc:Ake, Jon

Subject:RE: Source Questions for DCPP visit?

Here are some preliminary questions.
There is no question that every part of this approach is unique.

Diablo Canyon Questions

1. Hosgri fault: Summarize the key seismic imaging . earthquake, geophysical, or geological information used to
constrain the slip rate of the Hosgri fault.

2. Thrust faulting: Although the proposed San Luis Range Thrust is not explicitly modeled in the logic tree, can
you clarify how elements of the thrust/reverse interpretation are incorporated into the SSC?

3. Fault Slip Rate Model: Can you clarify (maybe by an example) how you extract the “target slip rate budget”
from the slip rate CDF, and use it to assign fractional fault slip rates to the multiple fault segments in the fault
geometry model (FMG).

4. Further to Q3. can you clarify (again by example) how the slip rate allocation is accomplished among the four
different types rupture sources (characteristic, linked, complex, and splay).

5. Rupture Models: Can you clarify how rupture models are derived from the FMGs. The approach seems to
be that because reasonable rupture combinations within a rupture. model are included in the logic tree, aleatory.
variability with a given FGM is then accounted for? But is there additional epistemic uncertainty.in how you
constructed the FMGs?

6. . Magintude-frequency: Explain how. the four different magnitude-frequency distribution functional forms were
derived and how they are used in reference to the characteristic and maximum magnitude distributions?

7. Recurrence: Can you summarize the methodology used to define the equivalent Poisson rates?

From: Munson, Clifford [Clifford. Munson@nrc.gov]
Sent: Thursday. April 16, 2015 2:28 PM

To: John Stamatakos

Ce: Ake, Jon

Subject: Source Questions for DCPP visit?

John,
Do you have some source questions that we PG&E to cover other than a basic overview of the SSHAC report?

Thanks,
Cliff



Sent:6 Apr 2015 21:27:00 +0000

To:Alan Morris;Ronald McGinnis;David Ferrill;Sarah Wigginton

Cc:John Stamatakos

Subject:RE: Work in progress...

Looks pretty good to me. | think is will couple nicely to the mega data table.

I'd vote to keep everything for now and only start pruning if/when we absolutely have to.

--Kevin

From: Alan Morris

Sent: Monday, April 06, 2015 3:06 PM

To: Ronald McGinnis; David Ferrill; Sarah Wigginton; Kevin Smart
Cc: John Stamatakos

Subject: RE: Work in progress...

OK, it's 8 pages, and maybe too long, but for some reason these reports are
always prolix.

Is this what we need?
Does it need pruning?
Does it need analysis?
Does it need anything?

Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/4org/d20/geosci/structur.htm
http://3dstress.swri.org/

From: Alan Morris

Sent: Friday, April 03, 2015 4:51 PM

To: Ronald McGinnis; David Ferrill; Sarah Wigginton; Kevin Smart
Cc: John Stamatakos

Subject: Work in progress...



T:\Diablo Canyon\Diablo Canyon\CNWRA report April
2015\DiabloCanyonPowerPlant - seismic risk data survey April 2015.docx

| was planning to cycle back through adding important conclusions for every
chapter, but any of us could do that...

Chapter 1 is very useful in giving summaries of the data and goals for each of the
subsequent chapters.

For the tornado diagram, equations 1-1 and 1-2 in chapter 13 are the key.
Gotta check posters for next week..,
Happy Easter

Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road. San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: htip://www.swri.org/4org/d20/geosci/structur.htm
http://3dstress.swri.org/




John Stamatakos

From:John Stamatakos

Sent:14 Apr 2015 16:01:32 +0000

To:David Ferrill;Alan Morris;Kevin Smart;Ronald McGinnis; Wesley Patrick;Gordon
Wittmeyer;Miriam R. Juckett

Subject:Sarah Wigginton

David,

Just wanted to let you know that the Diablo Canyon work is moving along very well. Many thanks so far
to the DEPMs team for your inputs. They have been very helpful. | am especially grateful for Sarah’s
work. I've had a few follow-up calls with her and | am so impressed with her and her abilities. We
should do all we can to retain her. She is clearly outstanding. .

Thanks,
John

Dr. John Stamatakos

Director of Technical Programs

Center for Nuclear Waste Regulatory Analyses (CNWRA)
Southwest Research Institute

1801 Rockville Pike, Rockville, MD 20852

301-881-0290

jstamatakos@swri.org




Munson, Clifford

From:Munson, Clifford

Sent:1 Jun 2015 17:23:37 +0000

To:Ake, Jon:John Stamatakos;Brittain Hill;Stovall, Scott
Cc:Jackson, Diane

Subject:See added sentence in yellow - thanks!
Attachments:DCPP RAI (draft 3).docx

Let me know if | captured this correctly.

Thanks,
Cliff



George Adams

From:George Adams

Sent:7 May 2015 11:12:17 -0500
To:John Stamatakos

Subject: SPREADSHEET

John,

| found the error just after you left. The worksheet was renamed. It had a few characters following the

normal text. The name of the worksheet Hardcoded in the macro and shown in fluorescent green below
didn’t match the worksheet name.

Worksheets( 080 Terrace Hosgr Slip Rate')iUsedRange.Columns("E:H").Calculate

-George -



Information (602-669/800) is in scope of FOIA and should be released.

Alan Morris

From:Alan Morris.

Sent:22 May 2015 14:50:52 +0000

To:Kevin Smart;Ronald McGinnis;David Ferrill;Sarah Wigginton
Subject:Stuff I have done for Diablo Canyon

Most of what | have done is in the realm of self-education:

T:\Diablo Canyon\APM's stuff\Diablo Canyon-overview-APM.ppt - a work in progress...

T:\Diablo Canyon\Diablo Canyon - Workshop presentations - selected presentations downloaded from:
http://www.pge.com/mybusiness/edusafety/systemworks/dcpp/SSHAC/workshops/index.shtml

Also, this document is very useful:

T:\Diablo _Canyon\Diablo Canyon NRC\NTTF DCCP PSHA Review\DCPP SSC Report Rev A.pdf

That's all folks --Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/4org/d20/geosci/structur.htm
http://3dstress.swri.org/




George Adams

From:George Adams

Sent:4 May 2015 16:54:59 -0500
To:John Stamatakos

Subject: UPDATE

John,

| placed an update to the spreadsheet at: S:\John Stamatakos\Slip and Age Distributions GA.xlsm

You can change the parameters and hit the calculate button. It does everything: copy, calculate, and
sort. | set the calculate options to “Manual” Hitting F9 will force calculate

| added pdf plots (not certain about these though, please check)

George



Alan Morris

From:Alan Morris

Sent:3 Apr 2015 21:51:07 +0000

To:Ronald McGinnis;David Ferrill;Sarah Wigginton;Kevin Smart

Cc:John Stamatakos

Subject:Work in progress...

T:\Diablo Canyon\Diablo Canyon\CNWRA report April 2015\DiabloCanyonPowerPlant - seismic risk data survey
April 2015.docx

| was planning to cycle back through adding important conclusions for every chapter, but any of us could do that...
Chapter 1 is very useful in giving summaries of the data and goals for each of the subsequent chapters.

For the tornado diagram, equations 1-1 and 1-2 in chapter 13 are the key.
Gotta check posters for next week...

Happy Easter
Alan

Alan Morris

Department of Earth, Material, and Planetary Sciences
Geosciences and Engineering Division

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA

Tel: 210.522.6743

Fax: 210.522.5155

Web page: http://www.swri.org/4org/d20/geosci/structur.htm
http://3dstress.swri.org/




Informal review of The Central Coastal California Seismic Imaging Project (CCCSIP) report (Pacific Gas
and Electric Company)

By
GED

April 2015

The Central Coastal California Seismic Imaging Project (CCCSIP) report was produced by the Pacific Gas
and Electric Company (PG&E) in response to a 2008 recommendation by the California Energy
Commission (CEC). The California Energy Commission’s 2008 report “An Assessment of California’s
Nuclear Power Plants: AB 1632 Report”, also known as the “AB 1632 Report”, recommended that Pacific
Gas and Electric perform a series of geophysical investigations to explore fault zones near the Diablo
Canyon Power Plant (DCPP). A primary goal of the investigations was to improve understanding of the
seismic risk to the Diablo Canyon Power Plant, specifically:

e Hosgri Fault Zone slip rate

e Hosgri Fault Zone dip

» Hosgri-San Simeon fault zone step-over (i.e., are these faults linked so that will rupture in
unison?)

e Los Osos fault zone slip rate

e Los Osos fault zone dip

e Los Osos fault zone sense of slip

e Hosgri-Shoreline fault zone rupture (i.e., are these faults linked so that will rupture in unison?)

« Shoreline fault zone slip rate

# Shoreline fault zone southern extent

e Shoreline fault zone segmentation

These issues were chosen because of their importance in choosing seismic source parameters used to
model the seismic hazard for the Diablo Canyon Power Plant, and because of the uncertainty associated
with them. Hazard is expressed as probability of ground motion acceleration exceeding 2 g at the key
frequency of 5 hertz.

Three areas of study were specifically prescribed by the AB1632 report:

(1) PG&E should use three-dimensional geophysical seismic reflection mapping and other advanced
techniques to explore fault zones near Diablo Canyon.

(2) As ground motion models are refined to account for a greater understanding of the motion near
an earthquake rupture, it will be important for PG&E to consider whether the models indicate
larger than expected seismic hazards at Diablo Canyon and if so, whether the plant was built
with sufficient design margins to continue operating reliably after experiencing these large
ground motions.

Comment [a1]: | think this is the frequency that |
is most damaging to human structures, and it is part
| of the NRC's seismic hazard regulation.



(3) PG&E should assess the implications of a San Simeon-type earthquake beneath Diablo Canyon. Comment [KIS2]: Does this need to be

. . . e defined/described here or some ref
This assessment should include expected ground motions and vulnerability assessments for £

citation provided?
safety-related and non-safety related plant systems and components that might be sensitive to
long period motions in the near field of an earthquake rupture.

A range of data is presented and analyzed in the Central Coastal California Seismic Imaging Project
report, most of it collected between 2009 and 2014, but including and drawing upon a variety of work
performed over the previous 30 years. Work incorporated in the report was performed by PG&E, its
contractors, and by the United States Geological Survey. The report is organized into the following
sections:

Marine seismic reflection surveys (including analysis of natural seismicity data

Chapters 2 and 4 — 2D/3D low-energy seismic surveying (LESS) to map the the-Hosgri, Shoreline and
Point Buchon fault zones and associated folding west, northwest and north of Diablo Canyon Power
Plant. Chapter 4 includes older, deep-deep-penetration seismic data to investigate linkage between
Hosgri and San Simeon fault zones and folding offshore and south of the Los Osos fault zone.

Important conclusions, chapter 2:

® “The main structural elements mapped in the study area are the Hosgri fault zone (HFZ), the
Point Buchon fault zone, and a prominent syncline that deforms Tertiary strata in the southern
two thirds of the study area.”

e “The Hosgri fault zone consists of numerous fault strands and is the best imaged and most
continuous and complex fault zone in the region.”

e “.. the local style of faulting changes along strike of the Hosgri fault zone. Graben A, bounded by
right-stepping strands of the Hosgri fault zone in the north, indicates extensional strike slip
faulting. A single fault strand characterizes the fault zone in the center of the study area.
Numerous, relatively short strands fan out to the southeast and are associated with folds in the
south, indicating compressional strike-slip faulting.”

e “The Point Buchon fault zone, northwest of the central segment of the Shoreline fault zone, is a
northwest-trending fault that disrupts Tertiary strata east of the HFZ"

e “_.the Point Buchon fault zone may connect to the central segment of the Shoreline fault zone
and associated structures”

e “Graben B is associated with the northern end of the Point Buchon fault zone”

e “_the structural relationship between the two grabens [A and B] and structures within Estero
Bay to the north of the study area needs to be further evaluated”

e Because “the 3D/2D data are restricted to the shallow subsurface, the mapped surficial faults.
cannot be confidently extended to the earthquake hypocentral depths. Therefore, no conclusion
can be made in regard to these faults being the source of the earthquakes that constitute the
northern Shoreline seismicity sublineament”



Important conclusions, chapter 4:

“...we were unable to observe any clear evidence in the seismic-reflection data for a recent fault
connecting the San Simeon fault zone with the Hosgri fault zone. Our interpretations do not
preclude the existence of a fault at depth or the possibility of a future rupture along this fault at
depth, including propagation to the surface.”

“...we map the newly named Half Graben fault zone, a series of faults along which a half graben
has formed, down-dropped on the east and tilted to the west ... The half graben is narrow in the
north... To the south, the half graben widens considerably and appears to end near ... the Los
Osos fault zone”

Chapter 3 — 2D/3D low-energy seismic surveying (LESS) to identify the southern extent, geometry,
connectivity, and slip rate of the Shoreline fault, and the slip rate on the Hosgri fault zone. Older deep
penetration data are also used.

Important conclusions:

“Piercing points identified for constraining offsets along the Shoreline, Oceano, and Hosgri fault
fault zones were identified ... buried paleochannels and paleoshorelines (paleostrandlines) were
the best geomorphic features to use in evaluating offsets.”

“These studies reveal a more complex [Hosgri] fault zone than had previously been mapped”
“...strands of the Hosgri fault zone [in the Estero Bay area] are generally steeply dipping to
vertical...”

*_.sense of vertical separation across the Hosgri fault zone [in the Estero Bay area] is dominantly
down to the west...”

“Channel offsets and their interpreted ages yield a preferred lateral slip rate for the Hosgri fault
zone in Estero Bay of approximately 1.6 + 0.8 mm/yr within a high (90%) confidence interval.
Accounting for uncertainties in ages and offset estimates, the range in lateral slip rate is
between approximately 0.2 mm/yr and 3.6 mm/yr.”

[In the Point Sal Area] “The new mapping ... shows that from south to north, the Hosgri fault
zone splits from a single strand with little or no vertical separation to multiple splays with
substantial vertical and dextral shear, which converge to form a single strand once more. ... with
transtension in the south and transpression in the north. There is an approximate 6-degree
change in the strike of the Hosgri fault zone...”  Comment [a3]: Can you spell r-e-l->-y?
“Channel Complex F provides the preferred piercing points for estimating slip rates on the
Hosgri fault zone in the Point Sal area.”

“a minimum estimated slip rate of 0.39 mm/yr (1.4 Ma at 550 m minimum offset) and a
maximum estimated slip rate of 5.07 mm/yr (138 ka at 700 m maximum offset) is calculated for
the Hosgri fault zone at Point Sal”

Chapter 5 — Deployment and monitoring of ocean bottom seismographs (OBS)

Important conclusions:



* “offshore events close to but outside the ocean bottom seismographs stations will have
improved depth control; however, these events are still subject to uncertainty, particularly with
regard to the focal mechanisms.”

Chapter 6 — Characterization of the Hosgri fault zone using primarily post 1988 seismic reflection data
but also some gravity and magnetic surveys. A 3D high-energy seismic survey (HESS) was proposed by
PG&E, however, the California Coastal Commission denied PG&E’s application due to concerns about

the environmental impact of these studies.

Important conclusions:

* “Earlier models ... that identified the Hosgri fault zone as a major thrust fault underlying the
Coast Ranges are not supported by the (older) high-energy marine 2D seismic-reflection data
acquired during the Long Term Seismic Program (LTSP); nor are they supported by potential field
and seismicity data collected during the Long Term Seismic Program Update and Central Coastal
California Seismic Imaging Project [that's this one] program.”
e “Geologic observation, seismicity data, and geophysical data all demonstrate that the Hosgri
fault zone is a right-lateral strike-slip fault that dips steeply (75°-90°) northeast to a depth of | Comment [a4]: It does, however, have

. T . - significant evidence of both shortening (where it's
12-14 km in the vicinity of the Diablo Canyon power plant. AP ie id re £V thiih “avarade”) s d iteleion

¢ “evidence for recent fault rupture between the Hosgri and San Simeon fault zones is not well (where it's strike is more N5 than "average”). See,
: . ” . . for example, other conclusion bullets in this
imaged in some locations, [although] the data do not preclude the existence of fault linkage at | document — Chapters 2 and 4 especially.

seismogenic depths”
e “Chapter 13 presents a ground-motion hazard sensitivity analysis for the linkage of the Hosgri
and San Simeon faults, and a combined rupture of the Hosgri-San Simeon and Shoreline faults”

Land seismic surveys

Chapter 7 — Description of the Geologic Mapping Project conducted by PG&E and also reported
separately, well data from Honolulu-Tidewater #1, and introduction of natural seismicity, gravity and
magnetic data, although the primary data presented in the chapter is 2D accelerated weight-drop (AWD)
and a small vibro-seis 3D(?) volume of seismic reflection data. Several cross sections are drawn and the
Pismo Syncline is described. The purpose was to evaluate the geometry of the Los Osos, San Miguelito,
and San Luis Bay faults, as well as illuminate the deeper structure of the Pismo Syncline and the Edna
fault system within the central Irish Hills.

Important conclusions:

e “The Pismo syncline in the central and southern Irish Hills is the deformed remnant of a
Neogene extensional basin.”

e The basin was bounded on the north by the Edna fault zone(s), fairly large basin bounding
normal faults. The southern margin of the basin (now the southern limb of the Pismo Syncline)
was formed by several smaller north-dipping normal faults, which have been inverted to reverse
faults during synclinal folding. Many of these faults are “blind”, i.e. are not exposed at the
surface and are interpreted from seismic data.



e Folds are mappable at the surface.

¢ The overall interpretation is one of a negative flower structure that formed during a
transtensional phase of slip, and that was later inverted during transpressional slip.

e All faults are interpreted as steeply dipping.

Chapter 8 — 3D seismic reflection survey confined to an onshore area around the Diablo Canyon Power
Plant about 3 x 5 km (“Phase 1"), and a small shoreline strip southeast of the power plant about 3 km
long by 0.5 km wide including the Rattlesnake fault at the shoreline (“Phase 2”). Data collected and
analyzed by Fugro. Detailed geologic map of the area around the power plant. The goal was to identify
structures that might be significant to seismic hazard analysis of the power plant, and provide input data
for ground motion modeling at the pawer plant site.

Important conclusions:

e “_ folding in buried reflector packages consistent with out-of-syncline parasitic folding that
discordantly detached and shortened Obispo volcaniclastic strata off of stiffer, relatively
undeformed diabase bodies... folding event is old and no longer active, and took place during
the compressional uplift event that inverted the ancestral Pismo Basin into the deeply eroded
Pismo syncline.”

e “Despite differences in elevation between time-correlated uplifted terraces, the terraces
themselves remain horizontal, indicating that the style of late Quaternary deformation of the
western Irish Hills is characterized by rigid block uplift with little or no rotation.”

e . .[in Phase 1 area] “no throughgoing steep. or vertical reflector truncations were observed that
would indicate the presence of a significant steep fault offset. ... Any throughgoing faulting in
the reflective depth range of 0 to 0.3 km would have to follow shallow to flat unconformities.”

e [The updated surface mapping] “shows steep, generally north dipping Obispo volcaniclastic
strata exposed along Discharge Cove. The tomography indicates that these steeply dipping
strata are underlain by a shallowly north-dipping diabase intrusive. Future efforts that would
consider the construction of a stratigraphic cross section through the Phase 1 area must be very
wary of using only the surface dip data, and should honor the nearly flat-lying subsurface
velocity structure as well.”

e “Three lineaments mapped on the bedrock surface beneath the marine terrace sediments in the
Phase 2 area merit investigation as potential faults. In order to directly examine the potential
fault plane, ground-based investigations of the bedrock platform surface and the overlying
Quaternary sediments would be required”

Chapter 9 — Results of Geologic Mapping Project, intended to help interpretation of onshore seismic
reflection data. Data presented includes previously published and unpublished geologic maps plus new
data collected in this study. There is a section dedicated to the Los Osos fault zone. One conclusion is:
“new mapping in the vicinity of the Edna, Los Osos, San Luis Bay, San Miguelito, and Shoreline fault
zones does not introduce any new hard constraints on fault location, dip, slip direction, or slip rate”.
Data presented in this chapter is also used in chapters 7 and 8.

Comment [a5]: good exposures of the Obispo
Fm and Cretaceous sandstone in the cliffs



Appendices contain daily field reports, photographs, sample catalogue, an Arc GIS catalogue of
shapefiles and other information relating to data acquisition and geologic mapping in the Irish Hills, and
a compilation of (primarily) stratigraphic data from 18 of 34 wells (26 oil and 8 hydrogeologic).

Important conclusions:

¢ “Edna and San Miguelito fault zones—minor changes to the geologic units adjacent to the
faults.”

* “Los Osos fault zone—minor changes to the geologic units adjacent to the fault zone, and
changes to the depiction of the fault zone along the northern margin of the Irish Hills (including
removal of the concealed, northwest-trending fault across southern Morro Bay).”

e “Shoreline fault zone—minor changes to the geologic units and bedrock faults adjacent to the
fault zone for the reaches opposite Olson Hill and the Diablo Canyon power plant.”

® “San Luis Bay fault zone—minor changes to the geology adjacent to the fault zone along the
outer coast from Olson Hill to Rattlesnake Creek, and the addition of a generalized, concealed,
and locally queried trace in San Luis Obispo Bay and on the outer coast between the Rattlesnake
fault and the Olson Hill deformation zone.”

Geotechnical studies

Chapter 10 — provides a 3D shear-wave velocity (Vs) model for the Diablo Canyon power plant
foundation area-. Both 3D acoustic compressional-wave velocity (Vi) models and one-dimensional Vs-
depth profiles constrained by surface-wave dispersion were developed within the Diablo Canyon power
plant site.

Important conclusions:

e There is significant spatial variability in Vss; [shear-wave velocity in the top 30 meters]
throughout the Diablo Canyon power plant site due to variations in near surface geology.

s The shear-wave-velocity model is used as input into the Site Conditions Evaluation report in
Chapter 11.

Chapter 11 - Site conditions evaluation as relevant to the modeling of ground motion at the Diablo
Canyon power plant site.

Chapter 12 — Addresses testimony from Dr. Douglas Hamilton concerning two postulated faults: the
Diablo Cove and the San Luis Range/Inferred Offshore faults. In addition to using selected data from
Hamilton, a variety of other PG&E reports, and published literature, this chapter uses data from
chapters 2, 4, 7, 8, and 9 in Central Coastal California Seismic Imaging Project (this) report.

Important conclusions: Essentially they conclude that the Diablo Cove fault is a non-issue, and that the
San Luis Range/Inferred Offshore fault — although not there — will be accounted for in their new seismic
source characterization [hmmm],

| Comment [a6]: This is a pretty important

chapter that pulls together a number of strands to
refute Hamilton's ideas — whether correctly or

| incorrectly | know not at this point...




“We conclude that the Diablo Cove fault does not represent a seismic hazard to the Diablo
Canyon power plant, and there is no basis for considering the Diablo Cove fault as proposed by
Hamilton ... to be either a fault displacement hazard or a seismic source of strong ground
motions. We make this conclusion based on the following key points:

Trench and excavation mapping conducted prior to construction of the Diablo Canyon power
plant documented that the fault zone is discontinuous, is associated with minimal offset, and
does not displace marine terrace deposits that are 120 ka. Thus, the faulting where observed
directly is minor and inactive in the late Pleistocene.

Geologic mapping and interpretation of multibeam echo sounder imagery do not support
connecting the Diablo Cove fault offshore to the Shoreline fault zone.

Ihere is no basis for correlating seismicity with the Diablo Cove fault based on an evaluation of
microearthquake locations and consideration of their location uncertainty.

The short length of the Diablo Cove fault zone—probably less than half a kilometer—is not
consistent with a down-dip width of several kilometers that would extend the fault to
seismogenic depths.

Structural analysis of geologic data and high-resolution 3D land seismic data at the Diablo
Canyon power plant supports an interpretation, shared by the original mappers of the faults,
that the faulting is related to shallow fold deformation and shortening that predates the late
Quaternary and probably dates to the Miocene or Pliocene. The faulting may or may not be
related to a Miocene diabase intrusion imaged directly north of the north-dipping Diablo Cove
fault at shallow depths. Based on this interpretation, the fault extends to only a few tens to
hundreds of meters depth.”

We conclude that there is no clear evidence in the available data to support the presence of [the
San Luis Range/Inferred Offshore thrust fault], and there is evidence that precludes its presence.
Accordingly, there is no basis for considering the San Luis Range/Inferred Offshore thrust to be a
seismic hazard to the Diablo Canyon power plant as proposed by Hamilton. We make this
conclusion based on the following key points:

Analyses of multibeam echo sounder bathymetry data and seismic-reflection data do not
support the interpreted uplift rate boundary across the San Luis Range/Inferred Offshore thrust
fault proposed by Hamilton. Instead, interpretations of the data are consistent with a very low
or negligible change in uplift rate where the San Luis. Range/Inferred Offshore thrust fault is
interpreted to impinge on the Shoreline fault zone and where the SLRF is interpreted to diverge
from the Shoreline fault zone south of Point Buchon. Interpretations of coastal marine terrace
data and offshore marine terraces are consistent with uplift rate boundaries that instead
coincide with other structures considered by PG&E in past seismic hazard analyses.

We disagree with the assertion by Dr. Hamilton that the San Luis Range/Inferred Offshore thrust
fault interpretation is required to fit the observed pattern of coastal terrace uplift and instead
suggest the observed pattern of coastal uplift may be matched by several proposed fault
geometries, including those proposed by PG&E in past seismic hazard analyses.



o We disagree with the assertion by Dr. Hamilton that the seismicity data beneath the Irish Hills
show a clear alignment supporting the San Luis Range/Inferred Offshore thrust fault at depth.
The seismicity data can be interpreted in different ways to support many different fault models.

* |Interpretation of land seismic-reflection data do not show evidence for a gently to moderately
dipping San Luis Range/Inferred Offshore thrust fault beneath the southern Irish Hills in the
general location proposed by Hamilton. Instead, interpretations of the seismic-reflection data
show steeply north-dipping structures down to approximately 7 km depth or deeper that
coincide with recognized faults (the Irish Canyon and San Luis Bay) at the surface. The
interpretation of these steeply. dipping structures to depth precludes the presence. of the San.
Luis Range/Inferred Offshore thrust fault.

e Although the specific San Luis Range/Inferred Offshore thrust fault interpretation by Hamilton is
not well supported by the available data, and by no means can be held up as a unique or
preferred interpretation, the general solution of a primary, north- or north-northeast-dipping
fault beneath the Irish Hills is consistent with several observations, and is a possible fault model
that should be considered for seismic hazard analysis to the Diablo Canyon power plant. We
note that the interpretations by Hamilton are being considered for evaluation and integration
with other available data following the Senior Seismic Hazard Analysis Committee Level 3
process. The Senior Seismic Hazard Analysis Committee program for the Diablo Canyon power
plant, which is being performed under regulatory review by the NRC, is creating a new seismic
source characterization model.

Chapter 13 — Evaluation of sensitivity of the deterministic ground motions that were presented in the
PG&E Shoreline Fault Zone Report (2011) to the seismic source characterizations for the Shoreline and
Hosgri faults, using new ground motion models developed by the Pacific Earthquake Engineering
Research (PEER) center as part of their “Next Generation Attenuation” program.

Important conclusion:

s “For all the cases considered in this sensitivity study, the 84th percentile ground motions for the
power-block and turbine-building foundation levels are bounded by the 1977 Hosgri spectrum.”.

[In other words, their former analysis is not affected by any of the new data/interpretations.]

Chapter 14 — The findings and conclusions of the Central Coastal California Seismic Imaging Project
report [this one].

Important conclusion:

e “These studies confirm previous analyses that the plant and its major components are designed
to withstand—and perform their safety functions during and after—a major seismic event.”



Evaluation of the Constraints for the Hosgri Fault Slip Rate

Stress Conditions in the Irish Hills Region:

- Transpressional with north-northeast orientation of maximum compression

- Faults in the region with a northwest strike typically have dextral slip

- Faults in the region with an easterly strike (or perpendicular to maximum compression)
typically have a reverse sense of slip

- Strike-slip faults have a rake of <30°

- Reverse and reverse oblique faults have a rake of 90°+60°

Hosgri Fault Zone:

First studied by Wolf and Wagner (1970) and Hoskins and Griffith (1971). It is part of the larger San
Gregorio-San Simeon-Hosgri fault system (410 km long). The Hosgri segment is approximately 110 km
long and was mapped using multichannel seismic-reflection (O&G) data to a depth of 1.5-3 km
(Willingham et al., 2013). Offshore from Diablo Canyon, the Hosgri was remapped using single-channel,
high resolution USGS sparker data (Johnson and Watt, 2012) in order to provide better near-surface
resolution of the fault trace. At its northern tip the Hosgri is linked to the San Simeon fault across a poor
seismically imaged region interpreted to be either (i) a zone of transtensional normal faults in a right-
releasing step-over (PG&E, 1988) or (i1) the Hosgri bends westward at this point and steps over the San
Simeon fault across a zone of northwest-trending faults to the north (PG&E, 2014).

Fun Facts:

- Convergent right-lateral (transpressional) fault with late Quaternery slip rate of 1-3 mm/year

- Johnson and Watt (2012) confirmed this sense of motion on the Hosgri in the current stress
regime

- Fault zone is up to 2.5 km wide directly offshore of Diablo Canyon.

- The fault trends N25°W to N30°W and is locally coincident with the shelf break.

- Fault dip varies from vertical to steeply dipping in the near surface data and in the multi-
channel data it dips steeply at a depth of ~1 km.

- Focal mechanisms along the Hosgri show. nearly. pure strike-slip. on a near-vertical to steeply.
east-dipping (~75°) fault at a depth of 12 km (McLaren and Savage, 2001).

Constraints on the Hosgri:

- Deformed marine terraces on the San Simeon fault (onshore) are used to constrain the.
assessment of horizontal slip on the Hosgri.

- The Cross-Hosgri slope was identified to estimate the Pleistocene-Holocene slip on rate on
the Hosgri.

- Offset channels in the southern Estero Bay were used to constrain slip rates on the northern
end of the Hosgri



- Offset channels in southern Point Sal were used to constrain slip rates on the southern end
of the Hosgri

These constraints have provided an estimate of 2 mm/year of right-lateral slip, which is consistent with
regional geodetic data showing ~ 2 mm/year of plate-margin lateral shear in the region (DeMets et al.,
2014). In addition, the slip rate should vary north to south (Hanson et al., 2004: Johnson et al., 2014)
depending on the number of fault intersections along its trace. The northern and middle sections of the
Hosgri should have a higher slip rate than the southern due to fewer faults intersecting the Hosgri as you
move south along its trace.

San Simeon Fault Slip Rate:

The San Simeon projects into the Hosgri and the offset and slip rate on that fault are considered
representative of the Hosgri. Field mapping of terraces on either side of the San Simeon fault and over
100 boreholes, numerous trenches, and soil pit excavations were used to delineate altitude and distribution
of terrace remnants (Hall et al., 1994; Hanson and Lettis, 1994). This was performed in order to constrain
the style and slip rate of deformation along the onshore San Simeon fault zone.

Cross-Hosgri Slope Slip Rate:

To be added

Estero Bay Slip Rate:

Estero Bay contains two dominate strands of the Hosgri Fault zone (Figure 8-24 in 2014 PG&E report).
The Hosgri in this area marks the boundary. between active tectonics to. the eat and minor subsidence to
the west. PG&E identified (Chapter 3 in 2014 PG&E report) multiple channel segments in upper
continental slope sediments. Of all the channels PG&E identified only the Channel Complex De as a
viable strain marker because it seems to correlate across the Hosgri to Channel Eel (Figure 8-25 and Plate
3 in Chapter 3 in 2014 PG&E report). Based on these markers, it was estimated that right-lateral
separation was 260£60 m and vertical separation was 40+8 m down to the west.

Point Sal Slip Rate:

To be added

References:

Demets, C., Marquez-Azua, B., Cabral-Cano, E., 2014. A new GPS velocity field for the Pacific Plate —
Part 2: implication for fault slip rates in western California. Geophysical Journal Intrernations 199 (3)
1900-1909.

Hanson, K.L., Lettis, W.R., McLaren, M.K., Savage, W.U., and Hall, N.T., 2004. Style and rate of
Quaternary deformation of the Hsogri fault zone, offshore south-central California: in Keller, M.A.
(editor), Evolution of Sedimentary Basin/Onshore Oil and Gas Investigations — Santa Maria Province,
U.S. Geological Survey Bulletin 1995-BB, 33 pp.



Hoskins, E.G. and Griffiths, J.R., 1971. Hydrocarbon Potential of Northern and Central California
Offshore: Region 2: in Cram, L.H. (editor), Future Petroleum Provinces of the United States—Their
Geology and Potential, Vol. 1, American Association of Petroleum Geologists Memoir 15, pp. 212-228.

Johnson, S.Y., and Watt, J.T., 2012. Influence of fault trend, bends, and convergence on shallow structure
and geomorphology of the Hosgri strike-slip fault, offshore central California, Geosphere 8 (6): 1632-
1656.

Johnson, S.Y., Hartwell, S.R., and Dartnell, P., 2014. Offset of latest Pleistocene shoreface revea slip rate
on the Hosgri strike-slip fault, offshore central California, Geosphere 8 (6): 1632-1656.

Willingham, C.R., | Rietman, J.D., Heck, R.G., and Lettis, W.R., 2013. Characterization of the Hosgri
Fault Zone and adjacent structures in the offshore Santa Maria Basin, southcentral California: in Keller,

M.A. (editor), Evolution of Sedimentary Basins/Onshore Oil and Gas Investigations—Santa Maria
Province, U.S. Geological Survey Bulletin 1995-CC. 105 pp.

Wolf, S.C., and Wagner, H.C., 1970. Preliminary Reconnaissance Marine Geology of Area Between
Santa Lucia Escarpment and Point Buchon, California, unpublished U.S. Geological Survey
administrative report, 5 pp.



-
3

02/27/2015; User. Alex Remar, LCI;

v
"

00-35 mxd; Date:




(a) Amplitude Time Slice at 119.3 ms

. . -
"am 1 - ..‘..-Ihu, - o ”ﬂJ



Dacument Title Type Page Data Quality Link to Decument. Date Souree Surmnary
. Fresantod by: John A Stamatakos
NAC Contracting Oficer Lina Kaslfmann

Decemberd,
. PowerFaint 2018 NRG Contracting OMicar BEpraseriatve: | ooy Minae Tabm Task Forc Sk i Paciig Aidskindrita
erry Stirewalt
Fgares8-Stamatphos-ubushoma Seamic CNWHA Program Manager: Lana Hewsd
na o data) and Hooding ety
Presented by: dohn A Stamatakos
NAC Contractng Officors: Sharhme
McCabbin and Hugs Alcantara
NHE o
10-5tamatakos Fukushima Ssismic and Flooding POF 1202004 Gerry Stirewalt and HEAR YERI TICR FORCE SESMIC
AND FLOODING ASSESSMENTS
Barbara Mayes
LHWRA Program Managers: Lame Haward
and Mirlaen buckett
Figures\10-Stamatakos: Fukishim Seismic
na fno data) 806 Floeding el
NTTF DECP PSHA Review'ippendin € HID,
Astachment_C-01_Primary_Unked_Sectioss_BulldPoists Exced Doc good Amachmens\ATTachment < Faults?
Tl_Primary_unked_Sestians BuldPaints
WITE DCCE i o £ HIE
_C02_Mosgei | _inguafilos Excel Doe good AsachmentsiAttachment C Hosgr Faul, Reature modol date
T2 Hoseri RupiureMadels_ingutFiles
NITE DCEP 5HA RovepwhAppaniia & HID.
Aftachmant_C-03_OV_RuptaroModel_inputFiles Earel Do good 1= Outward Vergent Faults, Rupture model data
L3 OV Supiurebadel Inputfdes
KITF DECP P54 ReviswAppenion T HID
AStChment_C-00_SW_Ruptsramedel_lngathiier Eacol Do good Autachimsns\Artschemant ¢ Southwsst Vergent Faults, Rupture moel data
D8_SW._Buptumiviadel InpusEiles
NITF, DECP REHA Reviaw\Appen e L HID.
Astachment_C-05_NE_RuptureModet_tngatFiles Excel Doc good AnmachmenisiAmachsent C- Mortheast Vergent Faults, Rugture model data
KTTE DGR P5HA Roveswh Appendic C HID.
Attachment_C-06_SAFZ_InpetFile Taxt Document good Anachmenss\Attachment C- WCERFS Mean Branch Average Solutian file  The San Andress Fault source put file:
06 SAFE Inputtile.
TTEDOCP PEHA Wessaw)\Apgen i € HID,
Attachment_C07_LICERF3_RegionalFaults_inputfile Text Dacument good AMttachments\Attachment UCERFS Mean Branch Avorage Salution file  UCERF3 Mean Branch Avarage Solution files
0_UCERF3 Regianalfaults_nputfile
Sensitivity studes. TSP SSHAC Lewe! three Update W51 Contains graghs of
ol 2uche {f Senstwity to Mean
NTTE, DCCP PEHA Ritviw\Apponci D WS Char, Rugtirs lmagth, Ssnsishty (o slip, rate, saritvity 1o dip, sensitiity to,
Artachment_D-1Rev A POF fanaly et D1 Karseryn Woodded 3nd Nick Gregor iRt rUptures, Sensithety 1t location, sensTivity 1o fault kength, sensitivity to
B Apudf sensitivisy sensitiving
1 frgodic senativity L] factor, sanstaity to ugms
madel, sensitivity to Sgma direetivity
NITE DECP PSHA Rrvew)Appends B WS
Astachment_D-1 Rev_A FOF Good (all graph data) D2 L306/2002  MickGreges Duabies Canyom SSHAC Leved 3 Study on S5€ Sensanvity results.
A Al
ITE DCCP Poki Revew'\Appando 0 WS
S84 sermry Sase L, PGA Graph 3 =13 Anrua Probabliity of Excordance over PGA (g} for large laults.
Fore_Apell
TTF, DECP PSHA Revew Appendi D WS
S5C Sensitnty -Base Case, 5 HI Graph 4 L 0 34 ig} for karge f
Bew Apdl
INTTE. DOCP PSHA Review' Appen dia O W5,
S5 Sensitity -Base [ase, Example Braph B Summanes (253 Anidal Probabéity of Excesdance over SA 12} for erge faults,
M A pudt
¥ NITERCEP. PR Beveew\Ampenidio 03005
SRS RO NN 1 Summaries, Attschinests\Attacment_D-2 Tornade Disgram

Hi

Bex_Agst



Artachment_D-3 Rev_A

S5 Sanwtniity Tornars Diagram-Los Owos
5z

0 Sorwmaity Tornads Diagram. Shoceling
L

5C Sonwtivity Tornado Didgram-San Luly
Bay 5 Hr

S5 Sensitwity Tornado Diagram-PGA

£6¢ Serthvity Tornada Disgram-S Ha

456 Sanstvity Tormada Diagram- 5 Hr

(D6CP: 5 e by Fanilt Sources

DOFR: 1 M by Faolt Soorces

PR, O, M2, (1040} Dosegregation

DCPP: Shoredine (20111 5Hz, 110-1)
Desegregation

O O, Tk, (10:4) Dexegregation

DL Shoreline (2011} THz, (10-4)
Desegregation

DO Fratile {0V, 1)

DOPP: Tectonic Models 54

DLEP: Tecionic Magels tHE

DEPP; Additionat Fauls SHE

[DCFR: Additional Fanits SH

DCPP! Hosgrl Ship Rate 1Mz

DCPP: Hosgri i 1Hz

DLPP: Hosgri Location Ty

DCPP: Shareline Ship Rate 1M1

DCPP) Los Tsos Sp Rage 1H:

DCPP: SLE Shp Rate 1Hy

DOPP: Oter Fuul Shio Rate THs

DR Lo Oucrh S Mt NE Thar

[P S0 S Rabe SW 1he

DEPP- Mamumn Magritade

DLPP: Characterstic maximum Magnaude

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

diraph

Graph

Grapn

Geaph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Geaph

Graph

Graph

Graph

NITE DEEP Pobih R’ Appando O W5
Simmares Atchests\Attachment_D-3
B _Apult

ITE DOCE PEEA MovainAppando 0 'Wh
- D3

Rew Apdt
TTEDOCP PEHA Mo Apgen i 0 W
Summarss Attahmenss\Atachment -3

fwe_Apelf

NITE DECP PSHA RewewhAppeniin O WS

Summanss Attachmenss\Attachment _D-3.

Few_Apidf

KITE DECP Pora 5
Attschimsnes) t O3

Bev_Apdt

KITE DCCP P5ka Revew' Appenidod B WS-

'- (-5 ]

Bex_Aspdt
WITE DCCP. P54 Rewssw\Appeniin BLWS.
& 5]

By _Aspdt

KTTE DECP PSAA Review\Appendin O WS

Summares Atlachmesis\Aiuchment_B-3,

Bee_Apdf

NITE DCCP PS4A Rrvew)Appanda 0 WS
L D3

By Mgl

NITEDCCP P53t Review\Appendi W5
b3

Rew_Apdl
NTTEDCCP P54 Review\Armendi 1 WS
S D3

Biey Apdl
NTTF, DCCP PEHA ReviewhApgendic D W5
Summases Attachmesss\Anacment_0-3

Rew_Apdf
INTTEDECP PSHA Review'Anpaniis DS,
3

DECP P ws
Summarss AttichmesshAttachment -3
B A pedf

KITE DELP B B
Sumimartas, Attaghmests\Attachment_D-3
Bex_Apaf

WITE DCCP #5038 Rovers'hAppando 0 W
(5]

Mick Gregor. Hazard Serstivity, DOPP S50
Workshop

Tornada Diagram

Tornade Diagram

Tormade Diagram

Tamado Disgram

Tarnado Biagram

Tamads Diagram

Hazard Sensitivity, BLPP S50 Workshop

PGA (ghfor targ

Annual Frababifity of Exceadance over PGA (g) for karge faults.

v dtance v

v datince v harard

Magnitude v Sstance v porcentage comsiution s hasd

Anrual Prabatsiity of Excoesance over PGA (g) for large fauts.

Anrwal Frobabiity of Excesgance over PGA (g) for targe faults.

annusl Frobabiity of Exceesance over PGA (g) for large faults.

Annual Frobiabslity of Exceedanc over PGA (g) for targe faults.

Anrual Frobability of Exceedance over PGA (g) for large faufts,

Anruat Probatslicy of Exceegance over PGA (g) for targe faults.

yol - PGA (g) for large faults,

af PG (g} for targe fauits.

Anrua Probatility of Excoadance over PGA (g} for large fautts.

Anrual Probabaity of Excepdance tver PGA (g) for large faults.

PGA(g)1 L

Anrual Prabability of Eacoodanca over PGA (g) fer large faubts.

PG (g} T large faitts

yol PGA () for large fauits.

Annual Frobabeiity of Exceetance over PEA (g} for large fautts.



(DCPR. WAALY Model

BCPP: Background

DCPP: Recorrente (Tiee Dependent)

DCPP: Toenada Plot Rstios.

DCPP: Tomada & Hz

DCPP- Tomado 3 Hz

DCPP- Tomado SH

DCPP: Tornado § He

Artachmene_F-1
Attachment_F.2

Artachment_F-3

Attachment_F4

Artachment G.1_Rov i

Figure d

Fgre 5a

Fgure S

Attachment_C09_ LocalSaureZone. Inpitfile

Annual Roviow Diablo Canyan 2002

Annual Review Disblos Canyen 2003

Appendi( MID_ftov_A
Fegwe (-l
fgairn €3

Figure ¢4

Graph

Graph

Graph

Graph

Graph

Gragh

Graph

Text Documents
Text Bocuments

Tet Docusrents

Toxt Documents

g

Fowestualn

FOF

mag

17

good

pood

nano data)

Good [graph data)

good

na(na data)

Geod [table data)
i (Fault traces)
na (fault traces)

i (Fault braces)

WITE DOCP Pkt Rewvew' Appendoc 0 W5
& D3

Py A gt
INTTF DOCP P5HA Review'\Appenda W5
[

Hov Aot
NTTF DCCP PSHA ReviewAopeniin DN
mmanes Mihmests\Anzanment D3,

B Apdl
NITE DCCP PSHA Revew\Appendoc 0 W5,
Summaries AttachmentshAttschment D-3
e Apdl
mmmammnn‘;ss
Rew Apat
TTE. DELP P5HA mmmmm&

Rew Apdf
NTTF DECP PSHA Riview\Appan i [ WS
A

WITE DOEP Do Bovimw\ Appano O W5
Simmares Mchests\Attachment_D-3

2003008

Decermber 35,
2007

Meovernber 18-
20, 2003

ORA4I015

OF0A 2015

Anrual Probability of Excesgance over PGA (g) 1o large fauhs.

Anru# Frobasiity of Excesaance over PGA (g} for arge faufts.

A Probatitiny of Excesgance over PGA (g) tor large taults.

Tarnads Diagram
Tarnads Biagram
Tamada Dagram
Tomado Diagram
Torniade Diagram
Hardabeck (2010} ard N Lewandowsks Taby deleniited earthosake data:
::::‘:“n;mc]uulu b s
PGRE Selymaity Catalag Tt detmnited sarthgeake data,
UCERF3 Tab debmitod sarthosako dets.
Youngs and Capermith ol v Magnituda, i dbforart model
Woungs and Copersmith of the Yeusgs A

Hacker ot 3l (2003).

Heckar et 2L {2003

Hexcker et al, {2013).

Presentod by John Stamatakos

Partcipants: A H. Chowdhury, B. Dasguata,
0.5 Bunn, & Ghesk,

0.6 Giuste, & M. alung. P, C, Mackin, €,
Manepally,

G, L Dfoegbu, 0. ) Pomerening 0.
Payeta, B Buises,

. Smith, and . T Sewsd (Consultant)

Presented by: John Stamatakos

Participants: & H_Chowdhury, B Dasguata,
0.5 Dunn, & Ghash,

0. G Giste, 5. M. Hsiung, P, CMackin, €.
Manepally.

6. & Ofoeghu, [ J. Pomerening, 0.
Povetho, B Russel,

M. Smith.and B, T Sewed {Consultant)

DCFR. 550 Report (PGAEL
DCPP 55C Regart (PGRE]

DCPRSSE Report (POME]

BGaneral farm aod parameters of the WARLY madel

Comparian of thres modek for the sealing of magnitisse with svoregs
surface sig.

Ranuhts for WM i sealing, The black
show the rarge of poceptabie OV vahies based oa Hecker et sl (2013)
Mesutts for HEATY e £ The black
shaw the range of accentable CV values based on Hecker et al, (2013}

Resudts for SLAmagnitude duplacement scaling The black dashed lines show
tha ranga of accaptable CV valuos Based on Hacker ot 3l (2013)

Fault irput files for VF {virtual faults) 55, Reverse and geometry files.

Dablo Canyon

P Hersgrl
Wergent (0V) fault geometry Model, DCPP Wicininy
Map of Primany d Faalt sections in th
Vergent (SW) fault geometry Moded, DEPP Vicininy
Map of Prirnary and connected Faslt secsons in the Hongsi ard Northeast-
Vergent {NE) fault geometry Model. DOPF icinay




Agpondin f £Q Catalogs_Rev_A

Appandis G WAACY Wagnitude PDF_Rov_A

Agpendix H EPR Method_Rev_A

Barach_bally.

Cairformia_Tsunaml_CS5C

Central Coastal California Seismic Imaging Project

OnLantrodustion_Figures (1}

Fagure €5

Fgure C4

Famre 02

Figure €20

Figure €11

agura 12

e £o14

agure -85

Figuré F-1

Fagure: F-2

Faore §-3

Figuee F4

Fgare G2

g &3

Fgure G4

Figure M1
g M2
Figure H-3
Fagare H4
lgure b4
Fgwe HE
Faguare M
Fgwe Ha
Figure WA
e H-10
Fagure AL
Figure H-12
Fgure W13
Figure H14

Figure H-15

Figurg, 1-1

mag

mag

mag

g

graph

graph

graph

Hraoh

IREE R R

graph

agh

graph

POF

41

42

51

NITE DOCP Pikis Reweew' Appendic .

na (Fault traces) . DAD42015 DEPP 55€ Repart (PGAF]
INTTF DCCP PSHA ReviewhAppunidi G
na (fault traces) DR A it 2015 DEPP S5C Kegort (POA&EL
na (fault traces) & 03032015 DCPR SEC Regart (PGRE}
o floult tracas) VT DECP PSHA R Aopendia C DR S5 Regart (FEAE]
na (Eault traces) MTIE 1 = OR042015 :::‘!rmi:::]:;mm
0 es Apt {Petersen o al, 2008)
ISTIE DECP. P5HA e\ Appentin C
traces) § ; 02015 DCFR 55C Report (PGREL
na (fault /]
DEPP SSC Report (PGAE]. Grid fram 20008
good ﬁ.ﬂi tr.zs;namw. 23 340472018 Matinal Semic Mazard Magping Progect.
R Ap {Patersen et ai, 2008)
NITE DGR L DCPR 550 Repart (PGAEL. Grid from 20008 .
Good o Ag‘ 98 Rpriew\Aucac apping Proget
PHEE_REr S Pateran et al, 2008)
. DECP PSHA Rewew\Appendin F
Good pabludatsj  [TUDSERRE G EED
Good (earthquke event  NITT DCCP PSMA Revew\Appenii f £
2l 02232015 Hardebetk Mida. DCPPSSC Repart {PGAE)
Good {earthquie cvent:  NTTE DCCP PRsth e\ Appandx EQ. 1oy Hirdebeck 0148 and 7010 DCPP S5C
locations) Latalogs Fev Apdi Report {PGRE)
Good (earthquke event  NTTF DCCP P e Appendin F 0L e e
peath ey . L o Repart (PGAE|
Good (earthquke event  NITF DOCP PSHA Revew)\Aspento F £
i e T 0226/2015  DCPPSSC Repart (PGRE}
Good (graph data) w!m;gw!! s POF Hev A %
N i 1
WACY Magnude POS_Re A pdf dialieaid e it
BRCTE. SR £ g = OB05/2008  DCPPSSE Report (POSE)
ITE DCEP P56 RevawhAppanda o PRSI DCPP SSE Begart POSE]
. o POE Ry Apdf P
NTTT DCEP PSMA Review\Appende F £0)
Gocdlgraph s8] Covaigns Aev_ A pdt
- .’ = . 022472015 DCRR S5C Regart (PGAE]
Catalogs Hov A palt
Fw%-m’mw . B DEPP $5C Repart (PAAE|
k . ¥ 022472015 DCPPSSE Repart (PGAE]
Catalogs Rey A pdlf
KTTE DCCP PSR ReviewAppenda B goppepaons e sscRepart GAE)
Latalogs.fev .ol
ML "“;“‘" . LG 3418/ DERP 55C Regart (PGAE]
NTTF DOCP PSHA R et E
T D224 2015 DCF? 550 Regort (PGAE]
% E B4/ 2015 DCPP S5C Regart (PLAT]
2242015 DCP? 55 Report (POAE]
DR/242015 DCPR $5C Regart (PGAE]
DEPP S50 Report (PO&E]
: AR 022472015 DCPRSSC Report (PGRE}
NETE DCEP.B5HA Revetw'\Appeniin f EQL BarzsIS DEPP S5 Reporr PGAE]
Catalogs ey Apdf
BITEDCCP Pt i Bemand Q. g e ssC mmport G4
Latalogs e Apdi
KTTE DCEP PSHA Riview' Appania ! EQL oot BCPP $5C Report (PGAE]
TTF DCCP PSHA Rovs i £
e TR 0245 DCPP SSC Repart PGEE]
Poor | for Ll
Decambier 2005 State of, Cabfornia Seismic Safaty
na fno dats) PersiCalloms_Tsunami C35Cadt oty !
i
Prejectyh intx Figures (1 pdf

Good {context for Los
0305,DCCP, and the
shorline {sult)

Lentral

ProectCh Intradyction_Figures (1 adl

PGEE CCOSP Report

Frimary and Cornected Faish sectons in the fault geametry modeals, ssuthem
egion

Primary ared Cornacted faull sectzons in the fault geametry, models, Northern
region.

WUCERF2 Begional Faul Sources

Non-LCERFY Seglonsd Fault Sources
Areal Source Zones Used in she Diatla Canyon S5C Madel

Lexcai Areal Source Zone and Virtual Faults

Regionsl Areal Source Zone Showing 1 degree gridded wismicity rates from
2008 NSHMP

Wiginity Areal Source rene shewing || dugree and finor 02 dogrow griddad
ssismicity rates based on the 2008 NSHMP

HariSebeck {2014a] Seismicity Catalogue. 1987 theough 2013

[ 010 ared 2014
in the 53 Lists 001590 Sub region

PGEE seisenicity catslogue developed foe seisiic Hazard evalustion for the
DCPP, 1984 through Februare 2009

Updated UEERFY seismicity catatog 1984 through lanuary 2014

¥ Wrrus bitad, grouped by magnitude-daplocemant reistion snd showing
WAACY Moded variables Examined in the Parametric stody

OV, Wersus hitad for HEAL3 Refation, Evalusting Logic, Tree groupings of Mohar-
Memay pairs for implementation of the WAACY madsl

O Versus F1 for HEA Relation Exafuating Logic Tree groupengs of Mchar-
Hmay pairs for mplsmentation af the WAALY madel

Conditional £ ik for
carthausko protabilty distntiution:

condlitional probabilay ratio.
Dasplacemant par svent modals lar the Hosgrl and Los Osos. o7 San Lus Bay
faults

aad lograrmal

Two probability distribution of cosfficient of varistion wlues

Legnarmal POF, Survwvor function, 30 yoar candition sl probabiity, and 30 year
conditional proabiliny ratio for three valies of long-term mpan.

Conditional propabiliey surface for the fognormal Mode!

(TM-ThaRE surface wsad 50 salect ragions in th
\prohabiity ratio
Sorted egulvaient Posson Ratio, Fative wesght

Canditional Probahility ratios far four values of histancal constraint Trn

Wiighted Mesn Equivalent Poisson eatloestimates by coefficent of varlation
for bognarmal model snd theee faut slip rates.

Threg-paint i s for the logroemal
madel aarl thes Fauk alip rates,

Survivor Funct bability P the
togrieamal, BPT, and Weibu distribution and Five Coetfoent ol variation
waiuigs.

Pre-coeffic ratio using the Weibll

recurrence dstriiution for three sl ship rates

Coafficent of variation weighted fat
for lognarmal, 8T, aod Weibull recumrance distributions
e 5 il
MREs 1857 10 8 Bounded MRE> 1857

focal alonig the Hosgr Fault sone. Los Osos Fault Zare, and
wxtendimg north to the Ragged Faint Earthquake

THE TEUMAMI THREAT TOLCALIFORNIA. FINDINGS ANDRECOMMENDATIONS,
0N TSUNAR HAZARDS AND RISKS




C82.GED.DCPP.TR.12.81_R1_AppA

Figure 1-2

Figure T

Figure, 7

Figuire 32

Figure 3b

Figure 3¢

Figure 3d

Figures &8

Table, 2

Table 1

Figure 9-14

Figiira 15

Figure, 16

Figure: 17

Figure 18

Figuira 19

Figure 20

POF

Bathymetry and
Setamie

Bathymatry and
S

Bathymetry, snd
Selsnnic.

Bathymetry and
Swinrmie

Sedsrec

Sessmc

2 Good (graph data)
= Good {Selmic location
map)
4 Goed [Details integrated
seismic)

& Poor (unreadable
Bathymetric scala)

" Poor [unreadable
Bathymetric scale)

1€ Poor (unreadable
‘Bathymetric scala)

i Poor. {unreagable
Bathymetric scale)

e Average (reflectors ane.
evarprintad, noisy)

1 Good [dats table}

11 Good [data table]

133 Poor junreadable

amplitede scale)

24 Good (seivmic procossing)

5 Good {seismic processing)

% Good (seismic integration)

26 Gaod (seismic integration)

2 Good {seismic integration)

27 Average [reflectors are
overprinted, noisy)

Central Coastel Caldomin SCAmICIMIBOE oy

ProjectiChi Introduction, Figures (1] pdF

Central Coastal Califomia Seismic maging

o

Central Coastal Califomia Senmic Imaging.
Progectith?,

BEQ.DLPP.TH, RQU.I.AW DE/05/2012

Central Coastal Caldon

Seiumic indging

Prodectith GEG BLPP T8, 12 DRI Arpta

Central Coastel Salitomin Seismic inaging
Bresct TE1LRL 81 Amptg

Cantral Coastal Califomia Setmic imaging
ProjectChd GEO.OCPP TR, 1200 KL Apphp
i

Gentra! Soustal Caldamin Setmic Iniding
Preinctithd GEO.DCPR TRIZEL AL Avpta

Cantral Coastal Califissin Seimic imaging.
Prodectith GED.DLPP TRIZ DAL Arphp
L}

Lentral Coastal Califomia Seimic Imaging.
PrijectChd GEO.BCPP TH.12.01 1L Apoks
af

Lentral Coastal Catifornia Semmic Imaging
Progact’ X TR 124 i Ay
o

sl [l

1
ProinctiCha O£ DCPPTRIZ AL RI_ApeAs
]

Lentr £l u
Prodect\Chi GRO.DCPP TR 1201 R AjeAa
L

Coantat CoaLel Californy Seimic imaging.
PrigectCh? GEQ,DCPR.TH.12.01_R1 Apphp
o

Lantral Constsl Caldlomia Senmic inagiog.
PrometiChd GEQDLERTHALOL Ri_fpaks
a

Canitral Cogstel CaMomIA Senmi imaging
Promctith GEO.OCPP.TA.1201 1 ApoAg
&

Ceatral Coastl Califomia Seismic Imaging
&«

PGEE COCH Roport

Fuprs Seismic Imaging contracted by
PGEE Procesied by FSI {greent with the
USES (Sliter et sl 2008, J010) P85 20
Lines (Red}

MBES data from tha California Seafloor
Magping Fragram (CSMF)and the.
20102003 30 Survay by Fugra Seisme
Imaging contracted by PGAE,

MBES data frovm the California Seafloor
Wagping Pregram (C5MP) and the
JO1O/DH1L B0 Survey by Fugro Seisme
Imaging contracted by PGAE,

MBES data frodm the California Seafloer
Magging Program (CShAR] and the
20102011 38 Survey by Fugra Seksmic
Imaging contracted by PG&E,

MBES data from the California Seafloor
Magping Program (CSMF) and the
FOIHL A0 Survey by Fugro Seime
Imaging tontracted by PGRE.

MBES data from the California Seafioor
Magning Pregram (CSRP) for the
Batrymetry horizons and 30 sesmic lines
fram the 2010/1001 survey {Fugre Selsmic
Imaging cantractod by PGAE)

Fauln structure shapa files from tha
Catornia Geologie Survey Clusteenary
Fauhts, Seismic area from, 3010/1011,
suirvey [FUEre Seiswic imagng contracted
by PGRE)

Several indeas from the PGRE 30 Survey
by P e a5 20

2011 Tornada Deagram Showing the Ranking of Hazard Sansitivity with
Hespect to the COCSIP Source Characterization Studies (Graph thowing
sarsitivity Hasard /1E-4, (ot 283, Shoteline. Los, Duas, Howgri fautts|

2010-2011 3D Surviey Areas. Shows bathymatry, faults, and 20 and 30 salsmic
Y FTas

30 and 70 seimmic ines. 2000/2011 30 Setsmic Suney

Lentral Caast MBES tme converted data with the 2010/2011 PGRE 30
seismis aurvey seallsos Limes diplayed.

Cenitral Coast/South of Morro Bay-Avila Bay Blodks A-B MBES converted time
ata sigrcnnioieg 2000/2011 POEE 3D seiwmic survey.

2000/ 201 1, 30 seivimic survey seafloor time highlighted within MBES Data,
water-battom time. MEES bathymetry data has een shaded

Variatiors of 582 floor time between the MBES and the J010/2011 3D Survey

The : i it iU d th
Bata wes displayed a4 & horiton above the water botlom of the selsmic data.
Several 10 sl VORI Srvey W-D0es wire extracted oy 20 ines is order
to-view tha horizan in vertical section [Figures 4 through §]

Differense of MBES depths Converved 1o Tame {ms} and the 30 Survey
Seafionr Time fmsh,

Horizontal and Datum . the dliff suEveys

o CEaisht Tocations i — rtion of the

30 volume. Data ha been Siplayed using the Bat program in Unses,

s ta compare: with
The USGS 70 dataset

Saveeal indnos from the PGRE 10 Survey
{20010/2011 by F5il were extracted as 20
fines 10 comgare with

the USGS IO dataset

Lirns from tha PGEE 30 Survey
{2010/2011 by FSi) and 20 lines from the
USGS 20 dataset

Lines from tha PGAE 3 Survey
|2090/2011 by F50 and

usc.s:uum»;o-owu- minde & 30 in-Line 12440 in wiggle made,
Diffecens, dimimilar phave and pulue, of the twe
data sets

Amplitude Spectrum of LSES 20 Lisa 30, the Peak Frogeency s 1291 Hr
lraken from CLP'54935-4831) the 30 in-Lng 12840 Amglitude Spectrem
show a geak freguency at 189 He (takan from COP's 12689-12644). Image
shows that data sers show ege diferenes in sowrce vohime and pesk
frquencies,

Intersection dplay of 30 Line 12963 and USG5 20 Line PBS-2E. Time shifts
were calculsted In order to match the 1D dataset with the 20 data,

Intarsectons of mmuu)n Senmi Survay Crods-Uine ISHIIM MSGS n
Ling PBS-22. wsac

USGS 20 dataset

Lines from the PGAE 30 Survey

{2090/ 201 1 by F5i) and 20 fings from the
USGS 2D dataset

1o makch the s with the

30 entracted In-Line 12210 & displayed with USGS 2D Ling PES-23. Line
separaton distances average 16 1o 1 meter.

sldbbr -Side comparson DHﬂ Line PBS-23 and 50 extracted In-Line 12210,

Lines from the PGEE 3D Survey 'k dta
byFsgand e USES 20 e D e iy 2
USG5 20 detanet y a

crosy sectian,



Figuie 11

Figure 27

Vigure E3

Fagure 22

Table 3

SOSTWARE VAL DRTION &
VERIFICATION OF UNSES

Seftware Yalidaoon for Senmic
Procensing Workahiog and Gualilication
o J01ID-2011 2d bgh resosution
Seamic Refiection data

Stroctursl Bloows and Fauftun the
DEPP Avna [figure 12}

Figuare 1-3

Fgure 22

Faure 2.3

Figure 25

Figure 25

Pgure 3-1

Figurs &1

Figure &-1

Fignre &3

Fgure &1

Tgure 64

Figures-5

Tigutet 66

[

Figure -8

Figure 69

H

]

66111

Linns from the PGRE 4

Good (velsmic etegration) Premulih) GE5 OCFe (0 |1 01 8] Apphs atszay 30l Bt L 12440300 USGA JD irw PES 30 L weparatinen,
" V86 70 & datance sverage 15 o 35 meters.
ot K bt Sabmit i Vi o the PGRE 36 Surwry iy vussabl e .
Average (reflectors are e 1 GE0.0C5% TR 1201 it}_Aggh Hand 108 13440, Gaoiige - erhanced
wer printed, nolsy) - Usas 10 nm:-mnwnme—ﬂnmwm-
appr
Canteal Coastan Caldomin Semic Inging Lines from the PGAE 30 Sarvey
Goo {smimic Integration] Poseci\chd 60 DCPE TN 12 1 ) Apsh {2000/2001 by P wnck 20 Inow from iy 20 P43CHA rarvey in-Line 12060 and USGS 20 ing #4524, Line sposratins
" USGE D dsrances avptage 1 1235 meners acrovs.
s e
S — mun:m-u LI .0om Bt NGRS 30 Tearviny e eaged m the
stsy] DCPPIRLLOL &L Anets - 0 datret ™
] USEE 30 cameet e fer comgarnon A
S0 DRIy Jhrm, i cross st
Cantral Coastal Satfomin Senmic magng
Good (Selsmic shift table) (rasactichy GE0.0CF 14,1001 11 At L st i ot i
a tha A0 Datwant
™ e pore W Fuagra
Contral Comstal Caldnm Senmic ragog seisma pencessag software UNISETS R
na [roftware validation]  Praseclichy GEODCR TR EE 0] 8) Appes 2011 gD S Wmageng ¥ Sofmarte oz
performed | Tha L
*Hort
ontral Eaaatl o, SRETINCE T hring O ivin
8 (s0ftware validation) Priicl\ch),GEO.0C TH, 120 2002 Fuges Sl g e e # Lok
. N3 AppAg Solzmuc | st otetapasioing v
0N0/01] wirvey camoEiEs nEar the proposed servey aaa.
Contral Soastal Cabilormia Seai naging.
Frammiihd GO OCFP M52 0] 8] Swimes
Goad . Serimm
feontext for Los  Contyf Costal Catifornaa Sessmiy imvaging oCe 30/20 Reflaction
Ouwn,DECP, and 34728 1 GE0.OCPF TR ILUL M) g i b
eiamic) PoRx. 188 i
ST Sk
Good (Semicparamer  SINALCOSLS Cablormia et g s » i L shewing
[ s————y ¥ DIAT/I0N s REflection Baminaat{Fundamanall Frequancy of 100-2125 4z and Calcutstion Uning
raph) o HPEIRIRLAL bt Mvertgation (PORE) LHOD-LA50 mi 1o Detarrmine
sk Verlicsl Resohutian (100-2 D6 and | 78-1 &1 m|
Ceniial Coastal Califiomia Seami, maging 30/20 Seismac Retecton
!-lu:::lwﬂ - GE0.00P%.1A 12 Ay Trackiow Map o I0 Seinm Arfaton Lows sas Boursary of 1 Sy,
btz dorain) [EEP TR ——— P — -
oy .“._ M\*m
PrserChD GEO.DCPP 18 13 0] Wi birrp G172 bcuwms-_im mmﬂlmmmmm
hﬁ - "‘“ﬂhﬂ'm .y il Rt 4
Lantral Coastl Cafifanmn Sememic umng. Examipae of *Bubble Muse® Wecarded Durig 16/10 Seisenic-Neflact i S
Good (CPM) :ummmmmmgwmu SR A2 st oo Showing =8 ik 14 m) Thics Shalloes Sl Resiabe oy
g of Lags Wisth
s [Mow chart] o OCFe 30030 Pow Chart . e =
'mmnwm regaten (PGAE) e 1D Oats
e
e 4 [ e — o ¥ 424 03
ovarprinted, nolsy) Feametith GED.DCPP TH 12 )AL Fgire DSA4/2015 ¥ Jon (PGAE] Reflection Profhe Line 12130 and e (c) Amplitude Time Slice 31 150 my
o TTWTT). Slicos from 30 velymue
m"; Eanteal Consiel Caldomuy Seainic imdmn PN AE/2D Sujurnic Aphoct IWEHES Batryetry Overlain sn 30 Ampiitude Tirse Slice a1 130 (TWTT)
FromErcha GEO.DCPPTR120] W) Figieen OF/17/2004 invesngation {PGRE) and MIES ok e -
o g Showing 4 Giped Corratation Botween the Twe Deta Sets
Average refectors are 7Y TalE Sl e g DCP® 10/20 Seisomic Refoction ¥ ol 0
vstndated, skt :numwm.munmwmm i SO St Aeflerson Prefie 1TM0 snd Showeg Baklng il Shoes rom
3D seivmic.
— B g DCPP VO 20 Sanames Mt e - Mobile {8, B0 VD Sarumiic S Partion
I S sice) TRRSUEhIGEDDEERTRALO)L KL Smenn OTAATIOM investigation [PGRE). MBES bathymetra Prolile 13120 s, e |
L | dats seiumic.
Good [contest for et faastal Calslomnia Seamiy iraging
badvock, sarthouske deta, fraucl/Chd GED.DXPF 1A 1201 11 Fuuseg 07i7/aae  OCPP I0/Z0Seisnic Reflection DEM af Bedrock Surface with Secivent Removist in the Point Bicton Sy
and 3d/2d simic) [ ] vestigation (PGRE Ares. d and
Aurrage irefloctors ary 11 COE TR S g e e e UE
ovetprinted, acisy) FrosecOihd G0 OO 18 11 5) 8] Sguee g S7/LTI004 wringatsse (PGAL) - matt et 11580 e
L] ) ata Reortharm Part of Survey Arva
Camtrw Coastal Cabiomia Seamic, irsaging. Amplitite Fere-sl 25 ma (TWTT}
Good DEP 30/20 Saisreic Apertion Ay 30 Seuiy
:Wmm.mmmum. L tiom {PGEE) i v Strands of he Pe
Average [nolsy smllasity mmm;m mﬁl!ﬂhun:.imw . L DEPP 20/20 Selnmic Ruflects Fault Strands Awocisted with Fauh Faidk Taiis
" e inyestigation (PGAE) Shounal Time e st 76 e
Gt a0t
Average ireflectors see SO AOPTRAZON ) Sana ook : e a5t Wi enrn B ok o Wi
= o vestigation [PGRE) 1m 5
R Caf Vmaging e e Syucture Associoted sith . Wawn
puiaril DO T8170| &l Smures eesbiiviod Rebetion 2. B 30 S Rafiection Profle L1R20 and {5} Ampied T Sice at 150
" e [TWIT]
" e Laitial of
- MOMCCHA S0 B2 AL 0L 81t Gorsea OCT SO/t Recton KM )
ewerprinted, nolsy) ueatigation (PORE) o b} 26 Serm RethecTion Profile L8 wead (o0

e} Al Time-Sice Mag at 150 m, [TWTT)



' Figure 10

Fpae T4

Foidout C

Pate, Ja and b

AL

&1

&5

L3

AT

=

Figura 1-1

H

Fr kL

i

POF

n

m

waiumicity and focsl

DCPF 30/ 20 Sarsmic Reflection

Frnesrichd 60,0072 TA,1201_&i_ Sz 07118/ debeck amt Tk onh Sasch ol focal
- Shesrer, J000), (FPFIT; Rementery and chamany | Sfferestuted by magutude

Oppanhamwer, 1985}
Conira CHEE GRS Sesme ITApng. oo v o ED/20 e
Frawqruh] GHO CPP TR (101 B Fpww g vaging g
- L -
LT i Cihormas S Wit ik e i
e i enengiies BN St i i i
Cormrid (oL Cliforma Sesmic maging. o -
:ﬂmm.mmnmmmrm ey otz e gy
e Conpet o Cptilemray Somemar ienggieg . ey freNP g v—
Praiect\Ehi G0 DCPY TH 120113 Figwen.p 072843034 ”’-’“‘”’—m"‘“‘“ LI Srevmarg € st [y .
L] Fauilty, Grabyon, and MBLS Ratnymetry
Gentr Coastel Talidomia Serer magne o prp ™ ‘;n_mmmu
Practichi GEQ OCFP 16,1201 51 Emureg "
m o8ps0/2834 i platjee

Armplituste Tine Sloe ot 160 = {TWTT|

Lerogl Coste Catidomia Seamic imagng
Pramitich GEG,DOR T LLA1_ NI Plales
]

Prejap\Ch2 GEG.DCPO T4 12.01 03 Plutesg O7A/013
I

Central Coastal Catamia Setunic \maging
Pl SN GRG DEPY T DL ML Platess 07/03/2012
ot

Cantral Cavatel Calilnim demnic e
Premcrich) GEQ.DCPY.TH.1Z0L AL Platesp OTAO32051

FROM 2011 ShoreSinn et Zare Report
(PGBE 20118)

Base map is hillshade image develaped
Irom MBES hathymatry,

Geology of Interpreved Offusors Stractures. Shiws unils, siracisres,
! s agt

the PGRE |2010) coastal
LIEIAR guirmy, 01 T San Luls S0sj
Tty f m BEM,

[FROM, 2001 Sharekng Fault Tore Repeny
(PGEE J0118). Base map s hillsade from
PORE {0110 prosect CEAE The DEM
inchuas 1

muisbeam bathyreetry data, Lmnear
shese LIDAR tpagraphy dits, snd § m
InSAR data.

éfshare LESS Stugkes, Fault locatians from
Jemeseigs and iryant | 2000} ard PORE

{2011}
PGEE DEM compdation 101 3.07

of urTures.
anterardiate by magstude s degth an med

[ 0L OMshare Point S8

N7 L W22 2004,

s VN et and
Wl ol o ] Difabcr Pt Lat

Pty Dffrhars Pt Lad

5an Lus Obiso Bay

” o

e Guadabupe, Sk Luls DIbAGO Bay, Shows depth of the Sisguae Formation

Rapans Magi of 30 LESS, Survey Areas, Shaws structuses and survey extrnts.



Figure 13

Figare 12

Figure 1.3

Figure 1-5

Figure 1.7

Figure 1.3

Figure 1-10

Fgre 1-11

Figue 2-2

Figura 25

e 16

Figarn 610

Figure &2

Figure &3

Figure 6-2

i

it

7

PresecUCRD GEO DR TH 1400 B0 S, b M

TR 14 St

Dt Lot Colrmia Temmicimagag
PropeclChG GEDLOCPY RS0 RO Fgures. hs14

BED DCPF TR 1400 BD fgures. Aprild

Camirnd Comatel Catiformis Silensic ewiging.
Prpcfchd GED DR TR, 14 0280, Figieres, Ape-14

Contysl Cosital Cabihomi Semmic imagng
PramcTVChD LD OCTP. T IARL %0_Fatwms, Agv- L4
L

TR 1402 80 0 14

Propecliehi GEQ ROPP.TAL1SEZ_ RO Figurss, May-14
[

Cornirad.Coastel Calomia Senemic, magng.
PeomEt\h] GEO DOPP TR 1402 W) Fgures Jub14

' [l
TR 14.02_ 80 Figures, k14

(Dffshare, LESS Studies, PGAE (1988, J001,

(Dffsrare LESS Studles. Ralocated

Propct M compristion vJ0L1 0T Mete

Foutarm Seiting Shims it

Lt and Feall {19941,
Lt ot of 20041 AMEE (2071 1L PGAL
(201, and this. ey

Coasal Retet Model Vo 08
‘Shased Seted Images (2003)

Offshore 55 Stutier. - Stratigrasha:
colimns fov Sants Mass Basin from
Wissghan: ot 4l (2013}

- Saratigraster ok fo Pame Rasin
trom PGRE

(20857 and Hall (1973).

Dffshore LESS Stuthes,

Offhore, LESS Stubes, USO8 sl
refiection data (Siner ot o, 2009,

-Fugra 30 and 20 ssismic-reflection datd
{20121,

-Propect DEW pomeitation v2015.00

CHiuhiarn, LESS Stukay, 3012 Poist Sal 30
high-resolusion
Survey

Offsharn LESS Sturden, PGRE DEM
compilation »201107,

Ofishare LESS Stisis. Fault kocsthans ham
lenaungs and. Brvant [2010kand PGRE
12017). PGRE DEM compiation 201 5.07

Offahare LIS Studen
Dffyhore LESS Stuser. FOLL/0LT Sam Lun

O stre LTSS Stusrs. 200 173002 Sarm L.
Otmao Bay 30 hgh rerchution wrvey
Difshore LESS Sushes.

- UGS penma refle<aon S0a (ATes it o,
JO00

- Fugrs 10 sed A0 seepsta-swflinctann gy
oan.

Offtatore 1114 Yaaden 108 emma
refiection data (ewr ot ol 200W

it Y Lt D s e Eitwres B

v skt Mr gt s Conaming
Yo 11e Peojert Study Arnad

™ far T Sty Areas

Lanrp af Probden 723 11 Snowang Kay Regsinal Uneaalanmitie Offshers of
Poink Buchon Seivme Line

Hasmmphe ol Nestod Channpls. Selsmi lines

gl Trackkenm Mag from Legery Archie Dats

Praaueniy Sgwtrum i JOOID Seams Sasie

Comparnon Pat of Seirme Amghtute snd Smoothed Semiarity Time Sices i
G0N L TWTT

Carmperrman Pt of L Ampiats snd broctd [e of Masmmas
Senibariey Tirw Shoes ot 008 3 TWTT

Tecwrat of Profie P 6 Sacwwny Tramusee from Comaental Sope to.
Corliratal Sl § vt

Trrepe of Prndibe PRt e Showng Transsen

- Fugrs 20 and 3 seinmic el
(amn

Offchore, LEVS Musies. Usecki sed Ruyma
(2005 inie 57 globally datduind  1N0

e 4 5.3 Myt
brvel Buctisstions. Timeng, of mas-
Plezmacane tranebon from Bentanga and
wan de Wl (2008

“Progect W comaiation va1 L 7.
“Traces of Paint Buechon Gailt from PGRE
{2012

-S04 seismic rallactlon atn (nes vt o,

ana9
‘Fugra 20 and A0 ssinmic-railecson dats
{2002}, :

Wigration of 1 Shell fross Though, Time

MRt Eontear Mg of fee Torof Pre-Guatesary Bedrock



Fgure 85

Fgurm &8

fgre 7

Figure 590

Figure 8103

Figure 6-100

Figura 6-11

Figure 613

Figre £33

g 6143

Figiste E141

Figure 615

Figure 6-16

Fignire 617

Figure 618

Figuro 618

Senma

w

m

i

Sanizel Copinl Cafgrnis Sahwmic maging
Fegjeutiin] GID OCPP TR 1803 B0 Figuees  Ape 14
L

Camitrat Covustsl Cabitorm Semmd tmiging
Promein) GAD.OCTT INIA QL Figwn, Apr 14
ol

Contral Coastl Cuorran Sesome: imagivg.
or

Gt Coant s Caltirag Jommy bmpging
FragertiChil GRD.DCHP TR18 47 80 Fares. fub-14
e

G S9astin Caldomia SRl imageng.
CemerTSh) GHO DCPY T8 18 0) B0 Furmen,
L

CANLEAL GRS Cal A0 S imagnE.
PramriiEh3. GED LCPF TR.14.07 80 Fgurss,
-

hi14
Apr14

Leniral tassim Caldomia Seam mapng
PramiiChd GET DORT. T 4 D2 A0 Figirm, hi-14
(=

Fentral Coastel Calilomia Semmic iaging,
Prajactichd GED.DCRP. TR 1807 KD Fgures.
-

Apild

TA M4 07 80 _Fiaws. hub-14

ontea Cailat Dabhorns Searm imagiog
PiRecrih] GEG.DCPP TR IA02 B0 Figwees. Jub-14

St Comin Sptome brema rapng
Prmee1ihd GED DCPF TR IAG2 %) Fgws. Apr-18

by gl Cepgstal Calrhuinia Seinic Smging
TrRctiCh] OEC, DLPP TR 14 G2 RD_Figures, Ape-14
pat

GEQ DCPP TH 1802 B0 Pgures. Ape-14

el

Cantral Cagstel Galdomid Semnic \ndgng
Premernd GEO.OCHFTH 1400 B0 Fgwes. Aprld
[

- Fugrs 10 and 70 merm refecten dats
trarn

Offaere LTSS Stusieey - WBGS sessmid:
dufiriion dats (We ot al, JO0W

Tncarptof Lime FRS.T) of 531 Viohume

Esrerptof Lo FE-TIA Shoumg Do e

.'_. D and

poin.

Progect DEM pomgsistans « JO110T.
Dffshore LESS Stuthes

o

- Praject DEM compilation v 101107
Offsnore LESS Stisbes, - 300 petamic.
swfiection gata finm lugm (2015

« Progect DEA cospilation « 01107,
Dftshare, LTSS Stuthes,

- M selsmac reflecton dims from fogre
(2nn

- Propect DFM compilation 201107,
Ofshore, LESS Studen, - 8D seiwmic,
rotiection data rom Fugn (2018,

- Progect DM compiation v2013.87,
Cdfshare LSS Studws. - LSGS swamic
refinctiin datn (Slited ulal, J00N)

~ Preject DEM comeilation v2013.07,

a0 Tine Whie 21 155 M Sowing Locaszation f

g

by Tirme Shiow at of Foldag
Ajacent 1o Mmor Rendd i Lastarn Trace of HF2

Umentergrated Timp Show a1 155 i andl ke 7500 Showng Shllow
Channnk East of HIT

Intarpritid Tone Shoe at 155 me and inkne 7500 Showing Shaliow [hannels
st of tha HIY :

I D¢ and Ea

- 30 satsmic-raflacon data
{3
- Trates of Paint, Buthon fault from PGRE

{anz).
oy LESS Stusay, - 20 and 30wl

rafisction

dats b Faglo (2012).

- Progect DEM comngilation v2010.07,
Bathprratric eontour intereal s 10 m
Hemwy contours, ars 50,m mobash.
Offshore LESS Stues. - USGS searmic-
refletion ddta (s oL 8, MO0

+ 20 abd 30 wimmc-tefiection dara from
Fugea (0011

- Pragect OUM comgslation 1013 01

Batiymetric

comtour teryal 5 10 m. Heavy comtoun
wn

50, molusthe

- Traces ol Powst Buchon fault from PGAE
i

Offabrrm LEVE Sty USG5, et
erfiection Sata (Site o1 s J0OW

- Projext DEM complation w2013 7.

- buagrs B0 servmc reflecron dues |01
- Traces of Poont Bachos fault from PORE
o

Offtore LESS Vtuden - UGS ssaini
refisction data (Sieer ot 3l JOOM

- Propect DEM comgslation w2000.07,

Excwrpt of Inlire 7415 Showmg Delormes Channel Sequence e Betwesn
Sl of the HFE

Pounitsly Chammady, Weint of The bF2

ein.

- Traces of foint Buchon falt fram PGRE
(RS

Dffshare, LESS Shuthes.

“Project DEM comadation w2013 07,
~Trates of Point Buchon talt from FGEE
[t

Difihore LESS Studes. Prjort T
compilation v201307,

compilation v2013.07.
“Trates ol Point Bechon fault from PoEL
{2,

Oéfshare, LESS Stuthes. - Wall locations fam

Wilkegham et al, (2013).

Proct DEM compdation 213,01,
Offshaire, LESS Stuudban. Madified fram
‘Willisgham et al. {2013, Fgure 71

li
r
°
A
v

ags of Chatnmls, Hio Pattomayt, snd Possertial Sedimwent Soanes on Setf

Parcing Posnt DBw-Lel-De Separatan and Uncerainty

hai MFE

Lagacy Archivs Well To Lines, Olfssare Pont Sl

gt Salaomi P esction Beeard Shisweg Near Topof Neagers
Uncarndermmaty Maped in Thes Study



Fguud-x0

Fure 622

Figure 623

Figurm £-24

Fgure 627

Fgeetm

Fgure 829

Figure 5-30

Figura 631

Fgure 537

Figura &35

Fgure & 36

Fgurm .35

fipte €36

Fipra &37

Fugure 638

Figure 639

Figure 640

Figure 21

Fipure f-45

Vigure 546

Figure 6-37

sl

4

51

52

£ 24

ANt CoNMTE CHtprrih Seamel mmigag.

Apr 14
-
Cartal Coustel Caldomia Sessmic imaging
ErageciChd GO0 DOPPIR LA Q2_MD Figirss, Ape-14
[ 3

Broprlieh GEQ.DCPP TR.102 8D Figuses, Apr-14
-

Carbral Conntal £al o Soimic AN
brametiCh] GEQ.DCPP1H.14.02 R0 Fgures. Apeld
[}

Caritral Coastal Canihamia Seteni imiging
PrametiChl GEQ DCPP TH JA00 80 Fgpres.
[

Apr-14
it Sttt Safrhorni Jemmis imaging
Froiectn) ORE.CCPY TR.JA G2_RG_Fguees, Apr-14
e

St St Californig hewma Sagpng
Frigecn) (IO DCFP.TH. 14 0280 Fguess, Ape-1€
L

Gt Contel ey Sesuwms wegpy

P D UCP T HLDD W0 b Age-l4
™7

Carralionstst Culdira ki Tagns
PonpcrChL GO DO TR 107 0 Fgures. Apr14
[

PramctEhALEG DEPE TR 1402 80 Sgures, Apr-14
1

Canigal Canshal htitosniin Seiumi imaging
PredctCh ). GED, DOPPTH.14 02_R0_Figiees, Apr-14
it

sl Snuaknl Cutslernie Ssiwri inagng
Preeticn) GEO.DCP.TH 14.02_M) Figurm, Aor-1d.
ot

Kamlrh Sabiakel Salefan i Semsimic, iogiog.
Prommsfichl GEQ.OCPP.[R.1200 %0 Peiryy, Apr14
L

Loty Gt Cabharmng Senins. imaging

nom 18
o
Contres Comsil Cotilamus Seaent imapng.
PrEmcnENLGTD.OCPF TA14 0L 60 Fgwrm, Aor 16
ot
PowncliCh) SIO.OOPF TR (AD) WD Teuess Apr-Ld
[
CantrM.Saastal Cotepmia Sonmeg iagmg.
CamectCNIGLO OCPY TH 1407 N0 Figews A 18
L
Contral Camstal Calomia Seamic IMaing
[ I Ape1a
Cantral Canstal Calilomia Senmic imaging,

Ape-14
- )
PromstiEhd. GA0.DCPP. TR 140D RO Figures, Apr-id
ol
Gamtral Laditan Catformid Senmur IHEnE.
Promaiich) G600 T3 1452 M) e, Ap14
=]
Cantom Copslal Catdarneg Seumic iR
PoumcthA Q.00 18140] %0 bgurs, A4
]
Crntrm Canite Cadibarmra formorss, gy
Praseclion. GIC DO TH IS 00_W0 Fures, Aoe-14
-

Gntrl Sanstal Calinern beserar eemerg
Prepectih) (IO DCPP TR 1657 B0 Fgures, Apr-14
-

G Coasle Calnmin dennu smaging
Pramet\Ch], GEQ.DOCPP TR 14,02 B0 Figens, Ape14
=t

Garrl Soustal CAlGIrA, bevic g
PramctiChd RD.DCPP THIA02 A0 Fguees.
ot

Apeld
Contt sl Conalad Caltbomis Jammic naging
Trafct\eh) OEQ.CCRETH 1A 02 S0 Faguren, Apr14
l

Contral Copstsl Caldamig Semnue imaging.
Proecih] GEO.DCPF TR 1897 80 Figures. Aorid
o

btuirm L3 Vi, semmd.

Ofthare LIS studat L3
gt reiphtion Letvey

Ofaborn LESS duidies. 12 Poiest Sul 5
high-resoluon wrsy

ftshare LESS iudei, 2011 Pont Sol 55
high-resolution sy

Offsharn LESS viuben, 2003 Pon Sal B0
high-smanlition sivwey

Odfshare, A5 studes. 2017, Point Sal 50,
ik reaplution sumeey

Offshore 1135 ituidiet, 2O0T Powt 5ol 30
i reahaen ey

Dffarare LESS studes. 201D Posrt Sai 30
g T Lary

Ofwrar 55 Vsl 2011 Pows Sai B0
gt rrohsen wevey FLEE DIV
comestation «1011 67 Wilkrighan et st
(2005wt Lettrs ot ol (2004}
Offuhre LS otubers, 301 Pownt Sal 2
gt el sy

Dffshare, 1655 Fuies, 1012, Foint Sal 30,
Righ reailution survny

Ofahare LSS sudws 2042 Point Sal 5
high-resoltion sutvay, Project DEM
Compllation v101R07,

Oilvhare LEAS ybudens, 01 Pond S0l B0
igh-emsnlutun sureny. Project DEM
Compilation V202307

Cfuharit, LESS Wiy, 3U02, Pioind Sal WL
higgh: reaniuton wrvey. Praject BEM
Corpilavon 4101147,

Offshore, LESS studen. JO12, Poms 52l 3,
g ekt Ly
Offuorg LESS st 2212 Pownt 5ol 30
R A Ly
Offynone LS stetes. 201 Pose S 0

Pomt Sa
L O, Wiz o MED Shimsir ELPAWTH Uit imity sl HLD and W30
Horizoms.

Tme: Slice. at 150 ms in Souiberr) Part of, Paint Sal Study Area

Tima Shice at 140 ms m Mortham Pars af Psint Sal Study Aroa

T Shos at 713 man Martham Part af Point SalStudy Arss

e 0
Darpenits.

Arnglitusde boud Tendarty Terse T ot 15D ., Puinl Lol

P S0 1l My Comparaen

i 1390 Exst of thee WL " N
Ungantermity, Pairm Sal

il J000. WesLof the HEL Unintempretid and interpretad, Shaweg.
EPINTH Uncanfiormimy and faults

o, with Pome 53l

b sl oreey Py
comgilation 201101,
Offhate LESS Muies, 201 Fowt Sal 30
High-reialuton suvey.

Oftthare, LTSS tues, JO0Y, Peint Sal 30
high resnlution survey

Hthare LESS stuber, 2012 Paint Sal 30
igh-resnlution sy

Ottihare LSS udies. 2001 Paind Sal M2
Nigh-resolusion weeey

Offubare LESS Vi JUTE Poed Sal 12
‘high resnhusasn mresy

OO LEYS Vi, JULL Pomt S0 11
g e ey

Dffibmsw LU30 ploiders. PULT Powet a1 30
gt cevoluten warrey

Offibore LESS Mudes, 2010 Pomt Sai 50
g ekt ion vty

Offshore ULSS studes, 2010 Pesrt Sal B0
g reso o sy

Dftshare, |ESY studses, 2012, Point Sal 30,
ikl vy

Odtsharn LESS ptudien, 2012 Point Sal 30
high-redolision vy,

Oftshore LESS shudien. 7000 Point Sal 3
high-seniutan ey

Line 997 Syncine/ Channal A AmEtid Vot oL HFZ
and Interreted, with Labeted Chansals

Channet & s Wt of HIZ
wath Labeled Crannels

L 1204 ChHanrer] B Arvgilinude Section Davt of S FEE Unintepested o
Wntarpested, with Labelesd Channal

lina Besch, L
interperted, with Labebed Chunnel

Cranaiei 8 Tirme Shce.

weth Labwied Coanmeis

e ol ML

Chanmed f Time Shce s 160 ms Lase of the WFZ, Uminteepretes snd
Anterpreted, st Lateled (hanned

Channed F Time 1m0 o thie WEL and
interpreted, with Labeled Chanl

Lime 1145 Channa| F. Camtral Back,
(ntwrpretad, with Labsied Charnal Fel and Fid

Channed F Time Slice 3t 200 4, Central Bhock, Unimtarpreted and Interpretsd,
wath Lasedact Chaneil

Line 1020 Chaneel F Wast o anel
witgsprasedt with (abeted Channel fwl-3




Figurn &-48

Fegure 6501

Fgure 6518

Faem &51b

Figure &-57b

Figure:7-1

Figure 73

Figura 7-3

Figura T4

Figuirg, 75

Figste 7.6

Fgure 77

Figute 74

Fagare 7-30

Fgure T11

Fipure 712

Figure 713

Fguen 7-18

Figura 7:16

Fighira 747

SRERERERRREE

FI T HHd

siumic

"

Tl Coant sl Cattomia Sesn Mmagng.
Apr1d
Comtem Coustul Cafoemin Senmic ragerg.
3 Age-1a
[
it ot Colifoma Sea fragng
Bropctiih) G50 OCPE TRILD2 &5 Fguwes for14
o
LR LA CEFOT S maprg.
e\ GE0 DO 1R 1400 30 Egures. Apeid
-
Santre ot Cablormeg Femmi imagng.
2pe 18
|

Catatat Cattiorus rmmic mapeg
Fragestithd, GE0.DCPP TR 1A TR, Figeres, Apr-18
|4

Rl { b Cabboria it apng
PragreiChd GEO.DCPP TR, 18.02_00_Fgwres. Ape-14
e

anttal (aoate §aishermn Srmire, ey
Prametihl GED DOPE.TA, 1402 40 Figies, Aprid

[

Cantr Eaaatal Siferin Senmi sagng.
PramctiCh) GED.DCAP TA 1402 RO Fgures, Apr14
ot

Eamtral Eadstal Califomia Sewmic imaging
;mmm.nm.m.;mm. Apr-14
Lantral Soastal Calshumia Senmic imagng
Pragtiolh] GEC.DCPP TH 1400 A0 Fgires. Ap-18
it

Central Coastsl Cablomia Semic imaging.
CreiectiCh] GE0 GCPP.TH 140) 0 Fgurws. Apr-14
ol

Cantrai Caastal Cabslomia Sequmic imaging.
TramctiCh GEQ KPP TN 140200 Figues. Ape-14
[

Contial ot
- L .
Trese 1IN 0 DSPY. T8 18.0_N0_Pavess, Ape-14

1M.1307 B0 Fapipws, Ape-14

oot GEQDUPP TR 14,00 B0 Fgueen, Ape-i4
-

Peact\Ch GEO.DEW M. 18.00 e Vigures, Ape 14

Offshare LIS ctwder. 2012 Poast Sal 50

Chanet F Time Shew ot 260 win Wi of the MEL Unintergreted snd

Intrrpreted, with Labeind Ohsrinel

Chasnngl A Offuart, anad Uncartasnty, HEZ [ast and West Srands.

Ot B, Dfffiart e Ungeetanty, HFT Eataied West Stands

Preterred Chasar! £ Offurt

wompelation v 201107,
Dffsrore, LFSS studes. JULL Point Yo 30
g resolotme worvey. o DEM Chamned F Difuet and Uncertanty, W7 Las and Wen
Enepilation 11347,
Difshgre LESS Susien P11 Poind 3aé 30

A Fraterret Age Pa——
mecfied broe Wisliroer o & (J001)
bty VS vhuden D12 Poind Sal B0
MERTRIORION Farviy Sad-livel TLfve Amerratee Age Mode! for Pasochanmels, Point Le
moaded irzm Waslbroedt sLs (1002)
CiFsare LESS studies. ModWlied trom nl
priias o e Warthers San Laks g Bay Ares
Offshare LESS studes, JOLLOME 3an tun dmapined ul
Detsga Bay IO hogh rmsabition ey Lisin D By
Oifshore, LESS stutes. 2003/200 San laiy dh
bivpo Bay 10 hgh-resalution wvey e

i 0P of Dwp ol 4 Bedrack
Dffshare LESS Studbed,

[— e Sar Lem Dbapo, Bay 30

bispa Bay: I0.Nigh rasokition sinvey Sarincire
oy B 0 " fined Tima Channelyin

Otilsga By 30 high-resciution survey

Odfynare, LSS ptudies, 2011/2012 San,wls
Oblega By A0 high revolution svey.
Project DEM, Comipdation v2013.07.
Offchare LESS wtuden, 2011/2011 San Luis
Ohitpa Bay 40 high-resoiution swrvey.
3ouits Rock bedvock wurtecs magped hom
Seafiaor Mapping (30 of Califors Wate
University Mantesey ay Sathymetry,

OffEnorn. LESS studses, 2011/ 2002 San s

Upnet, Pulitocens Degasity

Rl irmant Iy S Luis Db po Ry

Top of Mag.

manterpruted. Sun Lk Obsipa Bay

Ohispa Bay 30 v

Défihare LESS Mudies, J011/2002 San Lo,
reschution

Oftybazie LTSS s, POL L/ IR Sam sk

e wrvey

Offamre LEVS viwdes 303170000 St Ly

Dffsbcre | FR8 shudrs. FU11/200T San Lty
Chbiepes Bny 20 b

st e L

Qo B2y, T b remonitioe srvey

Offshare LIS v, 20117300 San Lun.

ot
b s Py

PGAL DEM compation vITLS BT

DAfshare 1635 studers. PLAL DEM
carmation J213 87
e rary faults hased an resuty of this
AN Sreions e
Faua wraces moddst fram Califernia
Division of O, Gas, sna

|1y,

ol Watar

Revmurces (J002], Lattis ot ol [2004),
‘Shoreline Fault Report.

{PGRE, 2013), Jahnaon snd Walk (20121
Salvnic Stratigraphy

Heport {PGAE, 2013), Wilingham et 3l
{2023), and Qrishore:

Graight Mapping Study (PORE 2014}

Offshore, LESS vudies, 200 1/3002 San iy
Gbispr Bay 30 high revalution srvey,
PGAE Legacy data Archive.

Dfshare LESY studies. 201172002 Sa Lilk.
Dilpa Bay 4D hige- revelution wrvey
PGEF Legary data Archiee

Mg with Magretic Dats

Linat RSO0

Lt Comtil wh 4



Viguea 718

Fygure 719

Higure 7203

Figsre 7-10b

Figure 713

Figura 7110

Figure 7-27

Fipre 7-13

Figure 728

Fura 735

Figuore 7-26

Pugurn 737

Figute 7.78

Vgura 1.19

Figure 7-30

Figupe 731

Pigere 737

Figure 7-33

Figure 38

Figure 7-35

Figure 7-36

Fagura 7-37

Figure 7-38

Figure 7-39

Faguore 7-40

Fawre 741

Figurw 342

Tigure 735

i

i

!

i

e

s

1z

Cantral Sodstsl Calhornia ST IMMEnE
Erieptichd GO DEMP TR 1A 0] 8D e Apr 14

e
Crtrat CaRsTal CRT0ma Senone: ruagng
femmCiCnd GEO DOMP TR JA GF B0 S Apr-14

[
fantrwl Constal Saidornia Seenic imaging
GED,DCFPTH 1400 W)_fagures, Ape-1d

Cantral Samstal Galifomia SenmiL Imigne
PrrCrCh GED.OCFR 18,1402 B0 Smiens, Apr14

Ganrsl Sasatnl CaTomiy Seoit Heeng
Propctiond GE.DCPP. TR, 14 02_0 Figures. Apr-14
[

(g Losls Cofifornie loguy tngpng
;-rmuw PRI IAGE M Fiees, Sor-14

Cmitral Coustal Cdomia Senmb e
PrometiCh) GEQDCER.TH 1404, 80 Sigurns, Apr1d
ot

Canirel €anatel Caltomia Senmik. imesing

o

Gty (osshn Cablornes Sewr, ieuagng
PrarcCh) GAD.DCEP RIS W0 Paemy, Apx-14
o

Apr 14

Carital Saasts Laliforrn Sesmg naging
Peagerl\Ch GED BEPP TH 1402 M0 Vguems. agr-14
ot
Gantrut {oastal Cablomia SepmiLireine
EErh ) GED DERS T 1A 0) W0 g, Aprid
e
Cantrat Coustie Caittormsa Senmw, iagng

Ao b4
I~

Gartral Coastsl Califormin Senmif iraping.
"m“ 3G DCPE 1AL A N0 P, Apr-14

Garnteal Capstal Calfarmia Senmic inaing
Praetich) 650,002 TR 1401 W0 Figores, Apr-1d

Peppct\ha.GED.DCPETH 14 02_N) Fges. Apr1d
il

Central ioastel Calfomi benmiLinang
Prasect\ch3 GEO.OCPP TR, 14,00 W0 Figuws. Apr-t4
.

Cantr Cowiia ot Bama el
Promonond GEO OO TN 607 89 Faes
o

oria
Corniy L Caantet Calsormis Senumic, gy,
ProjctEhd GED DCPP TN 1402 A0 Figures, Ape-14
(]

Camiral Casatal Calilonua Seniil INRINK.
Praostich].GED.DCPE T, 1402 80 Fgres, Ape-14
=

Samtra Copits Colbernia Seuira imening
Prmectich SGEQ DCPP. A1 G20 Fagarms, Aqr 14
-

el Cinislel Salstorrila Seamii inagne
PramctiChl GEQ.CCP THAA0 ) Fugumes. Apr-14
et

famtral Cosstal Calbamia dmpniy iging
Traw et GEQ.CRE T IA DL 80 Figures. Aer-14
it

Prayt\{h) GEC DIFP TR 160) 39 Fywrer Aor-14
ot

affabery LESS studen. LGS Sesarmes e

tore LW itute PLAT gy deta
arche.

Ofshare LESS studies, Nekton Line 229,
CoMAP Lime 3; 2011 POBE Price Canpon.
LET

USGE Lame PRS Uppes LAt

Serrea ol i S L Obissn Boy

[ER1, 20

ngranal Parsp chiens Betwant v
Hlls and Moagr Faut in San Luis Dtisan Ry

Ofhaharn LESS stuies. Hebton Lina 229,

GNP (it 20 PGAR Pk Congns T 23eniet BB hunad Pecspocios 1 p
i sior

O 184 sesar >

Tod 58, 364100 164 103

Offuhare. LS5 Mo, Mikton ke, 10,

10456, 164-100, 1id-100

Offwbsir (55 shuties 301171800 am fun
L ohAIn wrrey.

POAE DEM complation «2013 07

Offuhare LESS studbes, 2 1/3932 San Las
Oaivgn By 30, high rmsidution srvey

Obiaga Bay 10 hagh reschaion wrvey

Dffihare LESS stedes, PO/ 200D Sam Luks.
ot By 30 Iugh- HELRA K vy

CHMhore LESS studes, 2011/2002 San Luis
Ofitsea Bay 30 high-resokition survey

Odfsharn LESS stusfie, 2001/ 301) San Luis.

(T

Ampitue Tene Shoe 2 179 3 mi wah 52 m Palechoreine and Shorring
Fautt

Eaterpt of Line PRS-179A Stowing Pakeats andline snd Regions
Uncaromitees San Les Dbaoo Bay

Eacerpt of Line £75.2 and Amalitudes Time Sice 2t 1053 ma Shawing.

Eoffwore (ESS shedben 01 1/R0TE Sam Lt

Brphtiste; Vers Mors 3 1793 a

D#fahore, LESE studies, 3001/ San Luis
bl Bay 30 high-resohtion sivey.
PERE DEM compiation, «1018 07,

Offinore LESS studes. 101 L/0L2 San .
ibepo Bay 30 bugh rruchasn whEy
[ R e ]
Safont fdapping Lat of Califorss St
Univessity Monimrey iy bathymery,
Ctuhre LESS wtuibes, JOL1/ 20112 San
Otihiga Bay, 30, high-reyoktion sirvey
5w rock becrock surface mapped from

Offshte LESS sty 301 1/2002 San s
Doinpn By 30 high-rewotation mreey

Offuhare LESS sudves P0L1/2002 San tuly

+ Oivpa Bay 30 high-resakition mrvey

e LESS yfudies. 20010000 San Luis.

San | Twa, and Theen
Watariheds

Dok Surtece oo ael
Filled e Unfied Crarnes

Crannel A - Wharsling and Oceana Faudly Marcing Points. Salsmic sllce,

B0 Pevipmciive of Cidrmed &-Shaorwirs Ll Thitweg Perong Foint

Channid Camgees A - Shorstine Fault 2one Parcing Post. Seiwss dlite,
ecdrio slape, and bedrock surtace side i side,

Ehannsh @ dnil €~ Sharedine Fault Peiciag Poirk S hoe, badic

Chiiaga Bary 10, high reveshitian survey winge, e besdvnck surface e by ude

ot LESS piues. DULL/MONLY Siolams Ot ¥, G, el b= S it F ol Fopniimg Pt Semmar dhae, Ieiroc
o o ey weoe. e wde by ude

Difshore LESS stuther Luis  Channel | - Shavel droce siope, and

Ohisea, Bay. 3 high-rmimhition wvry

Offshore LESS stuies. 20LI/20LT San Luis.
Oing Bay 30 hgh- resshation sirviy

ediooh wurface vl by, sde.,

Chareh 8, €. 0, and £~ Deano Feult Mescing Ponts. Sessmic véoe, idrock
sage, st Deduck welace sie by sl

g Biry 30 bugh cebialioen vy

Offunare. LESS studie, 2011/ 2813 San tuis
Oaivgn Bay 30 high resohition mrvey

Offshore LESS studied. 201 1/2012 5an Luis.
g, Bay I0_high resohaion srvey

Offihore (ESS studes, J011/2002 Sam Liss
e Sy 50 bagh reralion sty

F ' R ang
redind i ke by e

Cannets |, K, and L= Ocaana faul Jore, Percing Paints. Saism dice.
tsrdroch dope, and bedrock surfaoe ude by slde

Channeh F, G, and - o g Posnts. shce, bedrack
sogie, and adrack sartace, see by e,

10 Auggunt TG WL 3 5 Evemt, Mevirork Sorlace. San Lum Dt Bay



Figury 742

Fapure 755

Figure 745

Fpure 81

Famw a3

Piate 14

Pate 18

M=

Plate §

Piste 5

Pate &

Figura 121

f 11

i

i

!

i

i

POF

g

Pansetieh]. GEO DO TH 1402 80 Faues. Ape- 14
T ALTRARA Catfomia Sesmml Smagnng
EratiChl GED.CCPP T 14,00 WD P Apr-14

-

Corea Coasts Caldormia Sesmas magng.
Frailich ) GEO DCPP TR J4 D2 BD Figurss
mnire Coata Catfpra Seons Frageg
Praeut\in] GLO.OCP? TR 1402 &0 Figures Aor-1d

Prosect|On). GEQ.DCPPTR. 400 80 Fgnems for14

Cartesd Cogatul Cobdformg Poami iesmnng
EmmKh GEO.OCRE 111452 80 Fgers. Apr 14

Cantrai Conytal Calsfomun Sener irmme.
PrapicliCh) GED.DOP THIL02 R0 Figirms. Apr-14

Galsornia St
"

Lantral tanst Caldomia Senmig imaing
ErojectiChd GEO DCPETR 1402 #D Platesp Apr14
L]

Cantral.Coasts Saldomin Selvmimaging.
Peagmcliehd GEG.DCPF TR 1407 RD Plater
L

el

Saril ol Coastas Taldinrin bonniy Hraging
Poaiect\Cha, GED DCPP.TRIA T 80 Platesn Apr-14

Comtrid Copsté Catrra Seecrme imerg
PO GEQ.DCPP. I8 1402 B0 Plaiesg Apr-14

FamcrihLEE0. 0008 [ 1402 80 Ptateng Aeid

AT G Ao e, g
PRChLGED.DCRP 151402 B9 Platesp Apr-14

Eantral Coaste Sablorid Sewmic muging
Pramsfch] GE0.0CPF 1814020 Flatnp Acv-14
L

‘Caritral Camts Calihomia SeTic inaging
Prometithd GEQ.OCPR TA14.02 0 Flatesp Ape14

Cartiral Conatel Caldounia Senmic imasing

PrajoctiCha GEQ.DCPP.TR.14.05 RD Fgures,

]

Comtral Coastal Caldomin Sevwr imagang
TramniiERA. GER DGR, TH.IA B Mgy, DS/27/7004
L

Offshare LESS vuter Maddied rom
Wasbroeck et al [2002)

NG LS s

Dbty LF1S studes FOAL DIM
oompdation 201107,
Dffsore LESS stedes. {Sin Tamuwon, Hal oL
.

1 e s LI jofhaare Py
Eatern, fotwson et ol (2OL1); (vouthern
Hosgrt, Soren ot . 1999, (Langenbueen
. 20N

Dffsbore (E55 stodiey.

Offshere LESS vtudies.

Difshare, LIS studes J) Faults modifiil
from UCERF3, Dupartreant of Water
Aescasrces {1000).

PEEL (200T), Dibbien (1565, L906), v
this sudy.

3} Earenquske spiesnters from NI

Fngrs San Sempoe Ful Jose o Ratey

Srareirm Faut Joee e Rate

Desana Faul Tane g Ratn

1973-2013 Entract Febiiary 2003

4) Earthquaie epicenters near DCPP, fram
Cablomiu Contral Coan

warthauake sitalng batuwesn 10702001
reincated wing tomo DD method.
{Hardebheck, prsnalcommaniation,
my

Offshare LEYS tuses. Image quabity m
anod, cannot read seurces on kegend

Offuhare LESS Stumes, Image quaity »
DODe, cannot read srces b bagend

Offshore LESS studees, LISGS semmic
ruflection deta (Waes e o, J00%| Fromet
DEM compation 301207, Rateymatre
contzar mterval 5 1 m.

My conteurs s S0 m sabiirs.

Oftibore LSS Stuses  Feapens DEM
comgilytion « 201107

- Traces of Poant Bachen taudt from PGRE
[zt

- Fugra 70 st 30 wrsarmsc < wfhoctam dats
Fugm, 201D

- TS D i e e s (5 01
., poon)

- Seterted GiTs tompeded from PGRE
(2012 2005

Offshare LE55 Studies. Sours Aack bediack
slirtace it sinpe mappd from.

‘Seaflaor Mapping Lat of Califores State
University,

Mnntsrey Bay, Bashymety.

intenprexazsn af ssismecraflocuon duna
oIt Buchan 10 san Nimeon poit (PGRED

Morth BCPP

4 Lisn Obluga Way 3D Surery Arsat. 30 Trackline Map, and Guaternary

Wes of the.

WL Smnic Loy
. an
Lt Uit By
Dmpts nd T, San Luis
Palaaicharin Profiles San Lss Otvam

Badrock Sinpe m Degrees Lmnterprated and Interprated. San Luis Obrpo Bay

Eruathy A Irviles Mg Struictionss s, lasi traces



Faem 1237

Figure 32-1

Figure .23

Figure 33-3

Flgure 331

Figare 333

Fgure 333

Figure 411

Fgurea 1.2

Figuire 13

Faure 434

Fgoed 15

Figure 8 16

Figure 417

Figute 4.3-1

Fanm 432

Fpre 2213

Fipre 424

Figured 2.5

Figura A 3.6

Figura £ 3-1

walvmie

i

welume

i

u

Ll

fniral o Cpidornsy Senma, imaging

YR GRORCP THIA0S B0 Vgeryy, 0S/27/2004
L

Camtrn Cowsti Salstory ey nages
Proiect\ond GLO QP TR 1405 W0 Frgures. Moy-14
s

Gannhrl Caupbel Calinia Senmil Smaging.
Pramit\Ch.OEE.ROPP.[A,14.08 R0 Fgurss, May-14
ol

Cantral Canst Caldduna Senmiciragng
Premefichd.

| GED.OCPP.1A, 1405 WD Figumes bhay14
-

SIV BE0 CCPP L1850 80 Figures M- 14

[

Loty Conlil {Aiumia dems Shigeg
Pt O OCP (A T2 B0 Vgurs, Moy 14
L

Cantial Canuts Salinemia e o
PradectiCha GO DCPY T 1405 R0 _Fgurss, May-14
)

ProtiEhd GEO.OCPR TH1405 A0 Fgees, May-14
(]

i 2o
Pre GEO.DCPY.TH 1805 M0 Faguess. Mov-14
-t

Comital gt Cabdormg e iecining.

Fromp o O DCPY TH 1803 8D Figue. Mor 4
o

g St Cobumisy Smmeras, mgpeg
PemiectyOM GLO DOPR. TR JA05 36 Figures, May-14
e

Lamtrin Coastsl o rrss Sepmumi, TSAETE.
Propecihd O OOF TN14 285 W) Figwes May-14
[}

Caniral{oavie Calomip Seam maging.
ragfctiChd GO DEF TH14DD W) Fgises. Mai-14
t

‘Gt Cosbal Caleloani Senmic magion
PralactiCh GED DOPP. TR, 14,05 0 Fers. May 14
ot

) )
A B0 ROP 14, 1405 W0 Figuer. May-14

Comiral Conuial Calsomiy Senmic umading.
Tromil\Ch. GEO.REPETA 1405 80 Faiemy, May-14
-

ProictyCh GEDLDCPE.TH, 14,05 A0 Smars. Meav-18
=

nterpratatan of were feflecTon 8

POsr Busthon 0 wam wiimeen (el [PGRE]L
PGAL (108, 011

- Regional Tectome Shetch Map fem

Haman o ol (2008

USES JOOR beistrn Sy | PRE 4B

Tevtone Settag

posing buchen 10 s dimeon powt |PGRE)

LISETS DOGIR Sismic Survey, Lini FIS-0L

point buchon 1o wen simeon pont (FGRE]

USES 00N Salymic

Survay, Line PRS-200. |riwepretanion of
Armemic Pefiention et pant nehon b san.
‘simesn poiat |FGAE)

LSS 200% Sivmu

Surwey, Line #05 T4 interpretanan of

Missing [ata, Sewmic Line

Record Exarmsie—Maitiale. Seisrmic Line

COMAP Spaasmic Survey,
Lre C8A-48. o s

refinctinn uts poest biuckan (o s kimeon
poirt [PGAE]

USES 2008 Salsnm

Surway, bire PN-21, Interprataton af
awmmic roliect|on dath peint hudhon te san
simean poist (PGAE)

IS JOOR Sainmi

Survwy, Line PRS-41. interpentation nf
aenenie reflection data pomt buchan taan
Aimesn poist (FOAE)

LIS T00K Safsmie

Sarwry, Line P05-08. imerprecaron of
senms refe

e ot (POALY
LGS J00% Serimwr
Surery, Litw #8100 Iterpretanon of

Survey, Line PRS- 2D Interpretaion of
seiwmic rellection deth pont bushon 1o san
Altveon pot (FORE)

Initerprataten of siame reflecuon dats
kst b o b s sl it [VGRE)
LSO J00% Salumi

Surwwy, Line PBS- TSR Interpretanon of

alrmen gt (PGAL)
ISGS 2008 Selsmic
Surwsy, Line PRS- 247 Interpretanan of

e pot [FGALY
USGE 2009 Seitme

Hosgri Fautt Tone— Southern Arra. Selvm Line:

Wosgri Fault 2one — Bedrack Ditreg Ares. Selwmc Line

aagrt Faslt Tome — bufliphe Fault Traces Seiirni Line

Vs Pt Tome — dcfacest. Nink Fold Tevinmes Lne

Hesgn Faulh Fote — b Apparent Faull. Semic Lne

Hosgn Fault Tone — Northern Aree. Seivmic Une

MHosgri Fault, Tone— Sopa Fahurs Feature. Saisme Line.

Vg Faht— Marvhumst, bt Sefemic line

Sy, Lo A D of

T L b g Towad, 5 bem Soua of

irmean ot (PGALH
UISGE T00S Seivire

Sy, Livw PR 3T o

simesn poiet (PGALY

UISGY 2000 elpriv

dearvry, Lire PS04 SW frut,
intirnretaten af wismer reflecnon dats
iaind baithon 1o e dlmesn point [PGEE|
LISGS 1009 Saluimit

Survay, Line P5-224 NE ind,,

[Predras Blancas Fautt and Fold o

wurind Buchan 0 s simesn poi |PORE)

! Fagure &35,

Section Seamic hne.



Figure 4 3.7
Figure .33
Figurn 823
Figura 441
Figure 443
Figure 844
Figuie 845
Figearw 4 45
Figutn 451
Figuen 452
Tigure 453
Figurs 454
Tigure 455
Flgute 456
Figurs 4 57
Fate 1
Patw 2
Pate 3
Fate 4
Fute §
Fate &
Pate 7

e

iy

il

welymic

bl

map

map

e Consal b umers Sagty
aummmmuwnm. - 14

;nnﬂ‘jinmﬂamm. May-14

eriral Santel Colipraa Semmer wogog
PragctiChd GEO.DCFP.TR 1405 B0 Figiems. Moy 14
[

Ctrat Coangyt Caddorme Jonms gy
PrsiectiCnd GO OCPP TN, 14.105 B0 Fygems, May 14
it

Canary Coppigl Cabiborniy ymeores snagry

Pepgoct\Thd GED.0CPF TH 1485 RO Fagimms, Mav-14
it

Carmtra! Conyt Laldun boam bramng
aummmm 14.05_A0_Fgures. May-14

Cantral Gomalm Califomin Semic imaging
P GED DCPY TR14.05 80 Surss, Mavl4
e

Central Coylel Cabiformin Sehmic reiging.
-Wmmﬂ” Fiier, M4

Contral Cagsls Calsformid jeenmic ITeng.
Pramcticnd GED.DCPP. 1405 80 igiees, Mev 14
[

faritral Copstel Catfomig frimic imagig
:um».owm.m 140590, Fgires, Moy 14

Caritest Sonsin Calfomin Seem imagiok
Proiectychd, GED,DCPP.TH 1405 A0 Figuees. Mav-16
]

Central.Cagstu Calftormia Senmic maging
PemreetiEh, GED DR A 1405 N0 tigiens, May-14
L

Cortrm Conlef Caldoming b PR
a:m.mmm 14.05_80_Pipesp

Contrsl Lol Cailorie e Ineging
et G0 DCPY TR 05 89 PAmess

o

Cantral Loustit Calrfoti Semic ging
Promcrichd GATDEPY THIL D5 A0 lates
=

Contrat Comptal Caldornia Sesomic Smpgry
Pranictichl, GLTLDCRN TH.14.05. 80 Pates o

"

Canural Caastil Calstmn SEEmIc imgne
frssectihd GLO.DOPY 18,1400 A0 Plateng
L]

Contial tstal Caotily Sechors N
:mmmmm 160000 Flateas

USE JO0K Serumi

Surwey, Lire PER-AL invepretaten of
Amsmic refction data pont hishan t a0
sienecn poit [PGAE)

IS FOOR Saiun

Survey, Lifee PAG 34 imtarpretasion ot
Awiumic refiection data peet buhan 103an
simeon poe |POBE)

AN JOT Sabiire

Survey, Line PRS- 08 interpretaion of
seismic refiection data pont buchan tesan
Al post (POAT)

CORALP Sqmemwc Tarvry.

a7. of semmic

Lew D Fault—Central Spetian, Seimic fne.

Lo Do Fiuli—Northamn Sectian, Seiumic ine.

alf Grabr Fault — Souilh End LESS Bneord Exarngle, keiarnic bha

uumnﬁ-h ot biuchars Lo s s Hmean
poler [PGRE]
LSS FORPR Saemes

nalf St fndt COP b, Semmic b

Survey, 3

awikmic reliection data pevil Bishoh 19 san
imacn powt [POAE]

LS 200 Seivnec

Sty Liree PG 210 Arserprotation o
sphamic refaret inn data pesit huehon 1o sn
Almesn point {PGAE)

LG OO e

Survey, Line P 736 of

Aimwan powt (FOAE] 5

LB FORTY inmne

Sarvry, Line Pt 31 interpretamon of
b i ! i

Almeen poist {PO&E)

USGE 2008 Seiprr

Survey, Line PIS-ZS6. imerpretatan of
Awismic refiectinn dats pont buha t an
irnean powt (PGRE}

el Gitmtoers st —Nirth Bt ol Scarn, Sesurric Bme

San Sirneon ~Cambiia Gap Area— 1% km Morth of Half Graben Fau Semmic
lne

Sarvey, Line PRG35, intenpretation of
s refiection GEL3 POt ehan £330
imeon post (POBE)

B FOON bl

Surwey, Line PHS-250. Interpretation of
i reBerlion SHLE poant BuChOn 16 1N
e poet [PLAED

UGS 2004 SalpmE

Survey, Line PBS-245. ]

GG 2O0H Sl

Sirvey, Lire FD5- 253 of  Lms thap Aeea eth uf thall Gratren Faudt, Seaniic
L L

wimean post [P

LSS 2008 Salwimi

a6t Sirmman- Cambiria Gap Area— &5 km Narth of Hall Geabies Fault, Seismic
L

San Simenn—Cambirls Gag Area—& § km Marth of Half Graben Fault Sesamic
ne

Aminre retuclion data pot buchon 1 an =

irspan poeet (PGLAE)Y
USES 2008 Salume
Sairvey, Line FBS 139, o

it — Sowsth Ened. Salamic lire

e retection data et bichon b sn
‘shemepcn posst [PHRE)
ISGEL 200N Seinari

San 5 it = North End Selvmic line

Survey, Line PRS-36, of
sesmic refiaction data pamt buchon to san
wereran esed [PGRE}

it Buctn 15 San Seven (PRELI

snearpretaton of semmic reflecten dats
e et 15 hae v [FEREY

Interpretateon of Sesmic refiecon dats
paint Ruchon to San Sarwan [FG&E)

Saponal Structural Trends sed Marno MEagrietic Annmabet.

Limited data areas 60 eisma iUfveel

point Buchin 1o San Sameon (FEEE]

ith | Tremity

pomd Buchen 1o Sas Semeon (PGLI

interprataten af Ssmmic raflection data
point Buchon to San Semeon [PSEE)

g gtaten of Sesmic refenrtion data
point Buchon 1 San Sanean (PERE]

- Trmeds

s s Ara e taral Tranity

sadient Thickeess Aang Half Giahen Faslt



Figure 1 through 3

Fapre 3

Fgure 1

Figure 1-1

Figure 1-2

Figure 24

Figura 2.2

Figure: 2-3

Figure 32

Fgure 1

Figure 43

Figure &5

Fagar &4

Figare 4.7

Figure &8

Figure 45

Figure & 10

Figaire .11

Figure 812

Figuire &-13

Figurn 4-14

Figure &-15

Figure 416

mag

mag

mag

Fintil M i

Focal Machsnnm

Focal Machanim

Focal Machanivm

4l Coastsl Calthaniia Semic imaging
gt Ch S R, DCPY. TR LS 05_80 Figwes, Miy-14
[

LO.DCRF TR 1304 BD e, May1d

[

Cantral Caastal Caldpmia S mEng
PrzsmctiChi GED.DCPP TH.1404 8O Figures, May-14
e

Fenitrit Coastsl Calionni SEHMIC IMITInG.
Pegjortihis GEO.DCRP. TR 18,04 #0 Fgirs. May-14
-

Pl \Ch5 GED, DCPP. TR, 14.04 A0 Fagiees, Seo-14
-

Camirnl Snastel Calfpmin Seamic iraming
FPrajectiChS GEQ.DLPP TH.14.04 AD Figures. Jum-15
-

Cantal Cosate! Calshrania Setemic vemong
ProjectiCh’ GEO DCPE TR 14.04 80 Fgures, am-15
et

AN Ciatal Sabfimn Semmic Innng.
Praiectichs. GED DOPR.TR.14.04_R0 Feas. Mar14
Camibral Capital Cabhons Sevamin imagog
PRECIKHS GEC.DOPP TR L0480 Fgurss, May-14
e

Camtts oantal Santorn s et g
PraeeiiONG G50 DOPW. T 1604 50 Fgumm. Moy 14
L

Eanti g Cogntp gpibornia Semme wngling
PrptEhL GE0 OO TS J4 04 35 Py, Miwr-14
L

GOt Samsbil ok Spn e
Basnthl GI0 OCPP 18 408 W Fywm,

=
Leniin! CoRsii Calipini Senam g
PrajeetACiE GIO.DCRF TH 1604 B0 Figuaws, Jun 15
(3
Cerittl Coastn Caldpmia SEmic g,

¥ 15
[
Camtenl Conytnl Calsipmin Senma g
Prsject\Ch3.GEO.DCPP TH. 1404 WD Figures. Jun-1S
i
Gantrul Coastel Soldomia Senmic iragng
Prmjactichs GEO.DCPR.TH, 1404 R Fgures, Jum1%
-8
Lantral Cagatal Caltamia ehmic Indging
PrajectiChs GEQ.LCPP.TR.14.04 A0 Figures, Jus-15
t

Camirel Sougtal Calitounls Setnic impping.
ﬁumum DCPF.TR. 1404 00, Fawens, Jun-15

Fart of the hesutivity Wiy tor Optrmarn DN Saton Lssations. £

e #alta Wadhausar
e DR o sty

v Feion Wisidhauser for ayrithatic 2t 55
Tt

Padm Assoeates. e

Padre Assocuates, b e o Lanar

Padee Assacistes, i Map ot Catie

Tomeab ; it ahgrmera Higrment fradi
smgrmeras lasesd o sl | wne haltsty
rroneed

Pomn Buchen B PO&) -

Point Buchon DBS Broject (PGAL).

Setsmicity |1 Hardebeck, per. comemn._
24y

Praiest Bajefven CORS Projeet (PORE), D
Felin Waldhauser

Peing uchen GRS Frajeet (POAEL, Dy
Falir Waldhauiser

Pihid, Buchon, O8% Froject (POAL). Pamu
Aspciatos. e

Mhap 0f ORS snd On Land Seame Salions with Seisrmcsy

s Sensimaty. Oty DAS St Lacatian

g 0 St ity fosatynans it ani Bimar Sasults iing Symthetic Evand
Lascations

Amenel g 8 o Chbia & Mg
Protecied Area, and Criginal Manned 085 ard Cable Locatony

Pt B 085 Project (PGAL) rllmﬂmwwﬂMr;hﬂhrﬂmMMr
Poirt Buchar (85 Projec (PGRE) Wap of Naive furyey ORS Location Aetatie to the Waverider fuoy
Poirt Buchen 085 Project (PGRI) W Searviry SPOPY-Perdd Neosi Becovted on Temg- 2
o Buchen, 085 Project (POAT Mone Servay. Lang-Pena Mo Rearded an Tenp- L snd Temg-
Poird Buchon O rapest (PGEE Meeye arvmy PG Rsoribrg srd Lpwotragram
rabe ot Yo L v Tarns- 3 Reeordfigs
Poert Bathon OBS Project (PGAE. USGY
Cosast rmgion from Or, David Dggaohsemes  selocity)
topentunp, govi
for the M 2 33 Lartquake on 78 Now 2013
136 ke 0 28 Now 2013
Pesent Bucham OB Project (PO A e P " e
% 28 Mow 3011 —Ories
- g the M 2 —Griginal NCS%

Poirs Buchen QRS Project (PG8EY

Pairs Buchan O8S Project (PGRAE

#oint Buchan 085 Project (PGAE)

Poind Buchon D85 Project (PORE)

Point, Buchan Q85 Project (PGATH

Catalog Data with 0844 Data (PGAL Velooy Model)

h il PR TS on

Catalag Data with o ORS Data (PGAE Velocity

Focal Machaneeis for the b 335 Larthiguike on 14 Now 2003 —Orgmal RCSH
s ity Al 05 Dot

0 Recardings for the M D81 Eankquaks on 08 feb 2014

Focal Machanam foe the 1 8.81 O Feb. Tgal NCSK
Cataling Dt with DS L st 4 Dt (USGS Virkoty Model)

Focal Por e WO L
Catalag tata st ORG | and A Data. (PGRE Vieleity Mo




Flgarn 217

Fguie 418

Figure &-19

Vigure 430

Figutn 871

Figura 832

fgprn d-23

fpsta &2

Figura, 835

Figurn & 76

Fipare 11

e 12

Figure1-3

Fgure 14

Flgure 1-5

Figure 15

Figrira 14

Foral Maghanism

Focal Machanim

Foas Machamam

Foral Machsnin

Focal tiechanim

Pl M b

Sewime

E1}

Cantral Soagtsl Calhornia STt IMMENE
EraiegfhS GEO DO TR 1404 80 e e LY

e
Crmrat Cakstal CRToma Senre Magng
]

[
fantrw Constel Saidornia Seemic imeging.
ProgucliChs GED.DOPP TR, 14 04_M0_fgures. Jun-15

Cenir it Irsiirg.
PrectiCh3.EED DOF? TR 14 04_80_Fgwres. hes-15
e

Lortre tosts Caibor Jeymy Smagpey
‘mmm | GEQ OCPP TR, 14,0490 Figems, Rue-15
el Coustil Caldomia Semmit Smading
PampeciMEhG GED DCPPTH, 140400 Fimuns, Jun-15
L

CATRIA Costalie Catdomip Seumit Imaeng.
Progei'Eh GEO DOPP TR |404 8D Faurm, 18

Cantenl Conml CtSurmds Senres aging
PrapecriinG, HESS_ HOSHRL Lt

Gantrpl Cosstal Catiforia Sesenic, Imaging
PN HESS. HOIGR|_

Prpmitiihi HESS HOSGH] 14

Cantral Coastal Calformia Setsmic Inaging
PemientiCht WESS WOSGR]

TroeCTVONG, HESS_HTSaN. St 14

PrmieEhG HESS_HONGI B34

the MO &1 o
Cataiog Dats seth Ko ORS Duza [PGAE Velocity Morded]

Vot Buchon 085 Project (POAL)

Poins Buchon OBS Frojec (PGAE)

Prins Bachen OFS Project (PGRE

P Buchan OB Projset (PGRLL

el 11 Febs 2004

ol Maharmms for th M 124 Lartheuake 08 11 Fub 2014~ Drigmal HCW
Catalag Data with All 085 Data {USGS Velocity Madal)

far e 41 1 2 11 Feb 2014
Catwhng Data wath All D5 Data [PGRE Vesacity Model)

forthe ML E skt o 11 Fe 2014

sl fow tha W 1 24 i 11 Feb Tl NOW
Cataloy Data with All 065 Gt and sdeled PGRI T Wave Piths, (LGS Velority
oded|

o 1 Age 74
* on el Asr
o & S y Msdel)
Facal For the: Apr 20140 | gal NCSH
Raink s QR PirjctAGREY Catalog D41a weh OBS-a Data. [PGSE Yelocry Model]
P Bust baset OES Progest (PGRIL = >z kg 2005 ”
Hemgrt Fatt Gaagayrical Survey (FGREL -
WS s refipctaon grofibes &-A" T2 H-
W e Wilnghas ot @ (2018 LESS
2 of (I et

Jahwann and Watt (20021 - Potentia feid
profies |- and )7 Daked an |0t inversicn
uf grawity and magnetic data from
Nangenheirs et al. (H11)

Wit Pt Geodiyiite Sarvey (POAEL
Wiepern WTLA, Wilingham ot o, (2013

Hougel Fauh Geopsyslial Survey [PGALL
] s 30 LESS peaf |l (PRS 049, fohnaan
and Wart, 2002}, (bl HESS Profile B - &'
|Wemern WIBA, Wilkngham s sl J0LI)

Houg Faut Geophysicsl Sutvey (PGAEL
|81 IS 20 L8 gl SRS 4L jotenon
and Wast. 2003, (bl MESS Profie C° - £
(ChasE- 33, willingham o ol 2015)

e Fault Gaopbyilcal Survy (PGEE)
{n) USG5 20 LESS prafile (PRS-071, hahnsan
and Wart, 2012), (bl HESS Profile - "
(Lire GS1-ES, Willingham ot al., 2013}

Hougn Faull Geopbyutsl harvey (PGEDL
4] USEY 20 LETS peobiie (PRS-G26, JoRnson
W, JO1Z), (b) WIS Profie § -
{GSI-47, Wilingham e1 i, 2013}

CMBE-117, I (FH3L Hosgri

HESS Semerl ellactan snd Poiertil Field Profie;

Semmic e HESS Profils A

Sevsmic e, USGS 20 LESS Profile PRS-Ousend HESS Profile - o'

e i 42565 70 1645 Probie P g

Rasamibe L USG Z0 LESS Profie PES.0Z Lanc 1§55 Prafils D - 0'

it Coopipraal Jurvey (PGREL

Howgri Fault Goopsysical barvey IPGRED
{a] LBGS 20 LESS peafile (PRS047a,
lamsan and Watt, 20420, {b) HESS Profle
0 126, Willinghar st al . 2013}

Sasrribe e LURGS 20 LESS Probils PRY-04 Raand HESS Prefile G - 6



C7.GED,DCPE. TR, 14830, Figures

Flgure 1.9

higura 1-10

Figure 1-11

Figure 2-1

Figurg 2:2

Figure.2-3

Figure 3-1

Figure 3-2

Flgure 33

Figura 1-1

Fgure 2-2

Figure 7.3

Flgure 24

Figura 2-5

Figure 246

Figura.5-1

Figure 52

Figure 53

Figure 5-4

Figure 5:5

Figure 56

Figura 57

Figura 5-8

Figure 59

Figuris 5-10

Figure 5-11

Figure 5:12

Sewsrme

Seesrrc

i

i

aranh

Map

Stratgraphy

Stravgraphy

S

Seiyrme

Sedyrme

Sessrvie

15

HESS HOGGR
Pagort_Fure gdf
Eromctithb HESS HOSGRI

=
Central Coastal Calitomin Semm
ProjectiCh HESS HOSGR)_
Magort S gt

maging.

Lentral Constal Cali
Progect\Chis HESS HOSGRI
Regort_Fgee pdl
Cantral Constal Salifomia.
Projctiche HESS HOBGR

Feport Fgure pdl
Lantrit Soastal Califomia Selmic imaging
Proggctitht HESS HOSGRI

Report Sgure sdi

Lanttal Coastel Californin Sehmic Imaging
Prefectitht. HESS_HOSGRI_
Begort_Fguregdf

ProjectlCh, HESS_HOSGRI
Regort_Fgure pdf

PrefectinG HESS MOSGR
Begort_Fure adf

Projecti{h? GED.DCPATR. 1403 RO Figures,

Gentral Copstal Califomin Sehmic imaing
Erpjectich?. GEQ.DCPP TR 1403 R0 Figuoes.

==

Contral Cosstal Califdenia Selumic imaging
Prodectieh7. GERDLPP. TR, 1403, R0, Figures.
i

L ol i1
?;mnmo‘ws.mu.m-m\
el sl Gl St -
ProjectiCh7.GEO. OCRE. TR 18.08 RD Fygures.
e

Lentral Cogstal Caldamia Sewomi imaging.
7.GEO| TR 1403 ¥y
wif

HCh T L.DCPP TR RO F 4
=
Gentral Coastal Caldfomia Mm-m:m
Projctich? GEO.DLPP TR 1403 RO Figimes.
e
Srafrat Constl Colifoomia Senmic Imaging
Projectith7 GED DCPRTR, 1403 RO Figwess,
o

ProjectiCh? GEO.DCPATR. 1403 A) Figiees,

Cantral Coastal Calilornia Seimic maing
Prejectich? GED,

ot

Central Soaatel Salilomin, Selumic imeging
EresmctiEh 7. GEQLOCPR TR.14.03 R Figures.

==
Central Coastal Caldormia Sevsmic Imaging

ProiectiChT. GED,RCPP.TR. 14,03 _R0._Figurs.
8

Central Cagst ia :
Projoct'tN7.GEDDCP TR 1203 B Figures,
i

Lantral Logstal Caldomia Senmic imaging

[

Lentral Coastal Caliomila SERmic INGEing
Peoiort\Ch7.GEO.CPP 1H,14.00 B0 Sgimes.
it

Lentral Coastal Calilomia Selnic imaging
PrejectiCh? GRO.DCPP TH 14,00 A0 Figuess,
i

1 al
ProgectiTh7.GEO.DCPP. TR 14.03 RO Figures,
il

Lantral Coastal falfomia Selmic Inaging
EropctiCh T GEO.DCRP TR 14 03 &) Fees,
et

14

Jub14

Aug-14

Aug-14

g 14

Jum14

bun-14

Jun-14

Fe-14

hun-14

Jum14

Jun-14

Jum-14

Jum-14

hun-14

Jun.1a

Jun-34

Jun-14

dun14

fum- 14

Jun-14

Jun-id

Jun-14

Mosgri Fault Geopbysical Survey PGEF]
Willzgham et al. (2013), FGAE FLEC [1987),

Hersgrl Fak Goapbysical Survey (PGREL
Wilimgham et al. (3013), PGAE FLEC [1987),

Hrsgri Fauh IPGEEL

Seamic Line: HESS Prafile C - O(Par of PGAE Profile PGE-1)

Seesmic Line: HESS Profila H - H'[Fam of PGAE Profda PGE-3)

Map o1 Proposed Track Lines for PGRE COCSIP HESS,

Langenheimet al (70131

Hesgr! Faul Geapslcal Survey (PGREL
Langanheim et al, (2013

Hosgr Fault Geopysical Ssurvey (PGEE]
Langarheim et al, (20131

Hokgei Fault Goophyaical Survey PGREL
HASH, Hardebeck and Shearer, 2002,
FPFIT; Reasenberg and Oppenheimar, 1985
Homgri Fauk Guopbysical Survey (PGREL
HASH; Hardebeck and Shearer, 2002,
FPFIT, Reasenberg and Oppenheimer, 1985
DCPP 40420 Seismi reflestion
investigation. [PGRE), HASH; Mardrbeck
and Sheares, 2002 FPFIT; Aeasenberg and
Dppenheimer, 1955

2011 ONSIF

2012 ONSIF, Offshore gesiogy trom PGRE
{ao).

Figure modified from Hall (19730} 2011
onse

2011 ONSP. Epoch, beniale forsminifers]
zones, and cagatal onlap data e from
McDougall [Z008}. irish Hlls stratigragty
inodified, from Hal (19730)

2013 OGNS Relocated rarthquake dats

Graphs of Gravity agretic Model and a € o 11 {3

Graphs pf Gravity and Magnetic Model and Cross Saction |- I' (Paint $al)

Wap ol earth o i smgle-event foca mech.
slaryg the contral coxt ranges.

Graph of Hospr seismicity deoth sections a-a' and b-b'

imaging

Map ofirish Hils Study Area and 2011 Onehare Sasmic Baflection Data

Gealougic Map of the irish Hils

Stratigraghy of the Irish Hills

Tertiary Stratigraphy of the Pamo Syncline i the lrish 1ils

fram Hardeseck {2014} Epaturiters and ity Bosguer Ancmaly

Graty data fromLangesheim et al, (2014},

2011 ONSE. im ot al. 2009) Data

2011 DNSIF. ey Setumic. Lines Imaging the Pisma Synckne

2011 ONSIP MWD Lime 103-104: (sl Uninserpresed and (o) Interpreted

2015 ONSP. el of AWD Lne 103 104 {a) L and {b)

2011 ONSP. WD Line 204: (2} Usinterprated and (b] Interpreted

2011 ONSIP 04 West: (3}

Prcs I, i of AWD Line 204: (a) anel (b4

2013 ONSIP MWD Lise 112-140: (8] Uninsarprosed and {b) Interareted

n— Alterrative Inerpresation of AWD Line 112-140; {a) Unisterpreted and (b}
interpreted

2011 ONSP Vibroses Line 141-142 South: (4] Usinterpeetod snd (i} intarpretorl

2011 ONSP. Wibroses Line 141142 Naith. {ol bninterpreted and (B} interpreted

2011 DN ibroses Line 141-142. North snd South: Seginents Joined

2012 ONSIF Sructure C : by of Teg of he: B



(CH7.GEDQ,DOPR.TR, 14.03_RO_PMates

Flgure 513

Figure 5-14

Figure 5-15

Figure 516

Figura 5:17

Figure 5:18

Figure 519

Figure: 530

Figure 5-21

Figura 5:23

Figuira 522

Figure 524

Figura 5:29

Figure'5-26

Figure 5-27

Figure 5-28

Figure 5:29

Figure 530

Figura 5-31

Figure 537

Figure 513

Figure 3-34

Figure'5-35

Figure 5-36

Figure 5-37

Pates 15

e

e

Senmie

Cross Section

Crons Section

Crogs Section:

Crews Section.

Cron Saction

Crons Saction

Fence Diagram

Cross Section

POF

an

£h

a1

Lnrough

sritral Cogstal Calriomia Sessmic
ProdectiCh? GEO.DCPP TR, 14.03 RO Fgures. Jun-14
ot .

Gentral Cogstal California Sefsmic Imaging
ProsmctiCh 7 GED.DCPP TR 1403 A0 Fgues, jun-14
1

Lentral Coastal Caifornia Semsmic imaging
ProqectiCh7,GE0,DOPP.TH,14.03_AD Figures, Jun-14
]

Lontral Constal Califomia Semmic imaging:
Progct\Ch7.GEO.DCPP.TR. 1403 RO Figures. Jun-14
o

Cantral Coastal Salifomia Seimic Inaging.
Projectith? GEO.DCPETR 18 03 RY Frgures, Jus14

=8
Lantri Saastal Califormia Semic Imaing
ProiectthT GEQ.DOPP TR 1403 RO Figures, Wm-14

et

Gentral Caastal Calitomin Sehmic imaging
ProfectiCh7. GED DR TR, 14,0380, Figures. Jun-14
it

TH.1L03_R0_Figuees, dun-14

PrigectCh7 GEQ,DCPP,
et

Lantral Constel Caldlomia Senmic inaging.
EreumetiCh? GEDDCERTH 1403 80 Figures, Am-id
et

Cantral Cagstsl Caldom|i Senmic imsging
PromctRhZ.GEG.DOPP.TA.14.03 60 Fgwss,

Jum14

=

Central Coastal Caldomia Sewmic imaging.
Propctich? GED.DCPP. TR, 1403 A0 Figiews, Junid
e

tra tal Calid 14
PregoctihT GED.DCPP.TH. 14 DF #O f"m. Jum- 14
il

Leatral Coastal Calfamia Sekmic Inaging.
Preinctich? GED.DCPP.TH. 14.00 ) Figues, Jun14

i
‘Cantral Caastal Cakfomia Seimic Inaging
Projectich? GEO.DOPP TR1403 WD Fisures. Jun-14

e
Central Coastal Califomia Setsmic imiging
BEQ.CLPRIA I 03 R0 Figures, Jun-14

G ¢ Ciliforia Seis .
ProjectiCh? GEO.DCPP.TR.14.03 RO Figures. Jun-14

it
Cantral Coastal Caldomia Semmic imaging.
HERT GED. DEEF TR, #0 Figures. Junc14

=1
anitrat Conntal Califomiafohmic maging.

; GED.DOPPTR.14.03 80 Figiees, Jurn-14
ol
Cantrs ia L]

ProjoctiENT.GED,DCPP TR 1403 RO Figures, Jus-14
Pt

fantral foastal Calidomia Seremic imaging
ProjectiCh? GEODCPATR. 1403 RO Fgwes, Jun-14
et

Eantral Coastsl Caldamia Sewmic Imaging
Progact\ChT GEO.DCPP TR 1400 B0 _Faurss. Jus-14
Ll
Central Coastal Califomia Selmic Imaging
ProjoctiCh ¥ .GED.OCPP TH.14.00 B0 Fetures, Jun-14
i
Central Casstal Catlornia Sesmic imaging.
ProgctOhT.GEQ DCPP.TH, 18.00_ 0 Figures, Jun-14
il

Calstomi
ProgectiCh? GEO.DCPPTR. 14.03 #0 figues. Jun-14
[ 3

‘Gentral Coastal Caldomia Semmic Imaging
Project\Ch7.GEO.DCFP TR, 1403 KO Figures, Jun1d
[

entral Coastal Califoria Seismic imaging.
ProsectiCh? GEO.DCPP TR 1803 8D Platesp

o

Gentral Constal Ealifornia, Seamic Irsging.
Projectith? GED.DCPPTA, 1403 RO Platese
o

2011 ONSIP.

2013 ONSF

2011 ONSIP.

2011 ONSIP_

2011 ONSIP.

01T ONSIF.

2011 ONSIP.

2011 ONSIP

2013 ONS®

2017 ONSIP

2011ONSIP

2011 DNSF-

i ONGP.

2013 GNP

2011 ONSIP.

2011 DNSIP-

2011 DNSIPE,

2013 ONSiP. Seisrmicity data from
Hardaback (2014).

2011 ONSIP. Sessmicity data from
Hardebeck (2014).

2013 ONSiP. Seisrmicity data from
Hardaback (2014).

2013 DN

2013 DNSIP

2011 ONSP

2011 ONSIP

2011 DNSIF:

Srructure C [ Tog af ;

Sructure. Co e of Teg af

AWD and Vibrosels Sesmic Lines Within Los Graos Valley

MWD Lime 207: fa) Uninterpreted and, (b] interpreted

ibi i and )

MWD Lma 117: fa) Unintirprated and (b] interpreted

of AWD Line 11714 d

IBLintorproted

WD L 118: [} Usinterpreted and (b] interpreted

AWD Lime 121: fa} Usintorpreted and (b] isterpreted

Wy, Seiumbe Lines, Imaging the Los Osos Fasit

Siructure Consours Elevation of Tap of Mesozolc Saserant Within Los Dsos.
Valley

AAWD Lines 136-399 Acrorss th Fault: {8} 1
Interpreted

AWD Lime 150 Acroas the Los Oyes Faull: (s] Unistarpretod and (b) Interpreted

Wibroses Line 204 North: |a) Uninterpreted and (b) inteiprited

Ky Setemag Liress Imaging the San Luls Bey Fault

WD Lime 113 () Limnterpreted and (b interpreted

AWD Lime 114: [a) Uninterpreted and (b] interpreted

Genlogi Cross Settios A-A"

Geologi Cros Section B-8'

Genlogis Cross Section C-C'

Geolngie Croa Secties D0

Goaloge Crowm Section £-1'

Gealoge Cross Sectios -

Saructoeal Fence Diagram of the frish Mills

Geologs Cross Section B-8" Restored

Geavity profile and geologee map. Platies look like they are in maltiple pleces
@nd naed to be stacked togethen in iustrator



Chl Fugrn, PGEQ-PR-21_RO_Figures_incl_App A

Figure 1-1

Figure 12

Figure 1:3

Figure 1-4

Figure'2-1

Figure 2-2

Figuire -3

Figure 2:4

Figure: 3.5

Figure 26

Figure 31

Figure 3-2

Figure 3-3

Figure 34

Figura 1-5

Figure 3.6

Figure, 3-8

Figure, 3-8

Figure. 3-10

Figura 311

Map

Map

Map

Stespcants

Map

Map

Map

Central
FrojectiChi Fugro PGED-PR:
FTRTNG ine A

ral ia
Prajoct\Chi Fugr PGEG PR-
21_R0_Figwres incL Agp A pdt

Sarikeal Cosstsl Califomia Semmic Inging.
Progecrichi Fisgr, POECPR-
21 #0 Fawres incl Apo Apdt

ProjectiChil Fugro PGEQ PR-
21M0_Figures ncl_Ago_Apel

Central
FrojectiChi Fugro PGED-PR:
FTRTNG ine A

ProjectiChB. Fugrs PGEG-PR:
21_A0_Fgures ncl_Ago_Agdl

Z1_R0_Fures incl Ao A pdt
Gentral Cagstal Califomia Sewmic imaging
Projctich Fugro PEEGLPR.

i el

Sariteal Coaatsl Califomin, Senmic Inging
Profecrichi Fisgr, POECPR-
41 0 Fesres incl Agp A pdl

Cantral Coastal Calidormia Sevmic Imaging
PredoctChil Fugro PGEG. IR
RO Fwes inc|_foo_ A pdf

Gantral Coastal Caldfomia Sesmic imagiog.
FrojectiChil Fugro. PGEC PR-

21 RO Faures incl Age. Apdl

riLr Lo Calulormnia e
PrasectiEhe Fugm PRER-PR:

21 A0 Faures incl Asp Apaf

Sariteat Coaatsl Califormin, Semmic Inging
Profecrichi Fisgr, POECPR-
41 0 Fesres incl Agp A pdf

Central Cagstal Caldomia Sewmit \maging,

ProgctiChi. Fugro PGEQ PR-
21R0_Figures incl_Apo_A pdf
e i

Peoinct\Chi Fugro PGEQLIR.
RO Fwes inc|_foo_ A pdf

2011

011

2081

011

2011

2011

i

011

2011

011

031

011

2011

031

011

ma

2011

CCCUP [PGAE and Fugro) NAP 2012

CCCSIP [FGRE and Fugro). Geologc data
fram PGAE (2014) Geologic Masping
Cormpilation shaded relief

from LDAR and meftibeam dats [PGRE.
2010and 2011}

CCCHP [PGAE and Fugro). Geologic data
from PGAE (10142, Mate 1),

shaded refief from LIDAR and multibeam
dats

{PGAE, 2010 and 2011}

COCRP [PGRE and Fugra) PGRE. 2014a,
Plate 1 Explanation

CCCHP [ PGRE and Fugrol

CCCSP. [PGSE and Fugrol

CEOSIP [PGAE and Fugral

COCSIP [PGRE and Fugrol

CLCSIP (FGRE and Fugro). Gealogic. dits
{ram PGRL (2014a] Geologic Mappang
Compilation, shaded refisf

from LICAR and meftibeam data [PGEE,
2010 and 2011},

CCOSIP [PGRE ard Fugsal.

CLCSP (PGRE and Fugra) Lettn et al.
120041

Steike and dip data displayec for the south.
famib of the Pismo Syncline, taken fram
GNP Plate 1 GIS attribute sable (PGRE,
2014}

U;CS' [PGRE and Fugra). Grawty dats

unulﬂnountim'.l

CCCHP. [PGSE and Fugrol. PGRE (2011)

LECHP [PGRE and Fugral. Geology fram
PGRE {20342, Plate 2), shaded rehof
fram LDAR and meftibean dats [PGEE.
2010 and 2011},

PGRE, 20143, Plase 2 Explanation

CECUP (PGAE and Fugra). Grologc data
from PGEE (20248, Plate 1), shaded resel
fTram LDAR and masltibesm data

{PG&E, 2010 and 2011}

LCCSP [PGAE and Fugra). contours from
DR ang

Lecation Map shawing 2012 and 2011 sesmes surveys

s it 2041 A

2014 Gealogic Map and Data Comedation

Eaplanazon of Geologic Units

2012 Phase 1 DCPR 30 Survey Sowce Layouts

2012 Phage. 1 DCPP 30 Survey. SIgSeis Recewer Layouts:

2012 Phase 1 DCPP 30 Surviy Receiver SgSeis Layauts Detail

20137 Phase 1 DCPP 30 Survey Sources and Aecriver Layouts Detail

Phase I 30 Seismic Acguisiton Geometry

2012 Thand Sestrric Acquisition Geameatry

Tectanic Map of the Los Osos—-5anta Mara Domain

Strike and Dip Sereonet Plots for Dblspoe and Mortarey Farmations, South,
bmb Fismao Syncline

Complete Bouguer Gravity AnomatMap”

Potentel Fleld Total Magnesc Intensity Asomaly Map (Hellcoptar)

Fhave | Detaded Goologic Map

Explanatian of the DCPF $ae Specific Geolagic Lnits

Phase 2 Gealogs Map

hic Map of.the Phase 2 Area. Showirsg Faults

i PGRE
{rn4a)

CCCSIP [PGRE and Fugrel PGRE {19901
Frgire GG Q16-A L

CCCSP (PGRE and Fugrol. Lettis ot al
{1994,

Lication of Boreboles Drilled 19871985 & the Phasi 2 Aren

Contow Map of the Wave-Cut p Dat:
Fattlesnske Creek Area



Flgure 41

Figura 4-2

Figure 4.3

Figure 84

Figure &5

Figure &4

Figure &-7

Figura, -8

Figura 43

Figuira 410

Figure £-11

Figure 4-12

Figure, 413

Figuirs 814

Figure 415

Flgure 416

Figure 817

Figure, 4-18

Figrire 4:19

Figure 420

Figure 8-21

Vigura 423

Figurs £.23

Figure 4:24

Figure 825

Figure 4-26

Graph

Map

Map

Setsnmic

Sewsrme

Seesrrc

Map

27

n

33

£

41

43

Prejuct\Chil Fugro PGEQ PR
A1_R0_Fgures ncl_Asn_Apdf

Central Coastel Calilosmiia Sebemic imaging
ProdectiEh b PEECLER:

1_R0_Esuces_incl_fen A gl

Central Coisstal alsiomi S ,
CUEHB.Figgro PGES- PR,

L0 Fgecesincl_Age_f. oot

Cantral o ST

fifoni;

ral i
Propcl\Chil.Fugre PLECHPR-
21_R0_Figwres incL Agp A pdt

Lantral Coostal Calilomiy Senmic imiging
Promcrichi. Fusr FGEG PR

il s incl Asg A,

Lantral Cosstal Caldomia Setmit imaging
Troiectifhf, Fuge PREG-PR-

21RO Sgures ncl Az Apdf

Lanttal Coastel Colifomin Sehmic Imaging
Prefectiehs. Fugro PGEQPR-
2R Feures ncl Asp Apat

21 RN Eaiwnm el A A nel

FrojectiChil Fugro PGEQ PR,
710 Tguces incl_Apy A paf
Central Coastal camu.ﬁ:;mmm
EromctiChil g, PGEQ PR
2180 Fgues inc| Ags A pdf

ProjectiChil Fugro PGEQ PR-
2LM0_Figures ncl_Ago_Apel

Central Losstal Calilpinila Semmit Weaging
Peggct\Chi Fugro, PGEG-PR-
21 R0 Fguees incl Aop A pdf

Central Casstal Catlornia Sewimic imaging
PregecliEhi. Fugno POLG-PR:
IR0 Fmuces ncl_Aes_Agdf

mtnal_cémsamm:mcm
ErometiChil b, PGEQ PR

L1l oYL (0 S0 magng.
PramctiChi Fusro PREQ-ER-

T B oo & et
ProjectiChi. Fugr PEEQ: PR:

21 RO Flewres incl Aso Apdl

21 N0 Fgures incl Agp A pdl

Gentral Coastal Califmia Sermmic Imaging

SETILEE NQURLIN L ANV, JORTIY ST
ProgectiChiL. i Q-FF-

201t

011

2011

2011

2011

2011

011

2011

2011

2011

w11

2011

2011

2081

201t

011

2011

w011

2011

2011

2011

011

011

2011

011

CELSIP [PGAE and Fugro)
CCCSIP (PGAE and Fugrol. Geologic data
fram PGAE (10148, Plate 1). shaded revel
fraarm UDAR and meltibean data [PGRE.
2010 and 2011}

CCCUP, [PGRE ana Fugra).

CCC3P (PORE and Fugra)

COCSP [PGRE and Fugro)

CCLSP (PG and Fugra)

CLTSP. | FGRE.and Fugrol

CCCS, [FGRE.and Fugra), Geologic dats,
from PGAE (2014} Geologic Mapping
Compilation. shaded relief

from LIDAR and medtibeam data [FGAE
2010and.2011};

COCHP, [PGRE, and Fugra). PGRE 2011

COCRP [PGRE and Fugra)

ELCUP [PGAE and Fugro). Gecloge daws
fram PGRE (2014, Plate 1),

shaded retief from LiDAR and roultibesm
data

{PGEE, 2000 and 2011}

TSP [PGAE 3nd Fugra)
CECSR, (PGRE and Fugrol
CECHP [PGRE and Fugra)
COCSP (PGRE and Fugra)

CCCSIP (PGAE and Fugro)

COCHF, [PGRE. ana Fugral

CECSIP [PGRE and Fugra). Gealogy fram
PGAE (20248, Plate 2), shaded relef from

Characteristic ¥ for Geologe Units in the South insh Hils

Lacation of Phase 180 Tamagrashy Lines

Phase, § May-Consored Tamagraphy. Line.

P 1 May-Censoned Tomography Line 2

Obligue View of the 12,500-F4/s lsowelocty Surlsce, rish il

Phaso 1 fay Slicy az 354 e Level

Fise L Aay-Consored a3 Feer

Tompasman: Surface Geology and Total Magnetic interity Anomaty
Felicopter Map

Phase, 1 Potential Faeid 280 sty Anomasy

Obligue View of the 7.5-g/cm3 Isosansity Surface, Irish Hlls

Lecation Map for Isovelogity Tex Discussion

Phose 1 Filteved and Unfiltered & el Prodie
Crossling 458 North-Sauth
Sl Crosslime 488 High-Pass Filtes § el PestlEwiih
Tomagraghy Dverlay

Sugbels Cronshee 458 Rawstack Seamic- Rellection Protile with Tomagraphy
Overday

458 fa Semmic: Reflection Paned,

interprated and Flattened Phase 1 Fitered Seivmic-Refiection Frafile
Cromsline 459, North-Sauth.

Sgienin il Ve v, Lines 1 and 2

Phase 1 Refiection and Tomography Prafies

Loas d
{PGEE, 2010and 7013}

CCCUP, (PGRE, and Fugro)

COCUR, [PGAE and Fugra), Geslogy from
PGRE (20142, Plate 2), chaded relief from
UDag and multibeann, data

(PGAE, 2010 and 2011

CCLSP (PG and Fugra)

CCCHP [FGAE and Fugral

CCCRP [PGAE and Fugrel

CCCYP [PGRE and Fugrol

CCCUP, [PGRE ana Fugra).

CCCHP, [ FGRE, and Fugrol

[Phase, 1 Sigheis 20, Reflaction Profiles with vp Tomograghy, Dvertay,
Lines 3,4, and §

Location Map for DOPP Vicindy Setmat- Reflection and Toragraphy Frofiles

Phaso 1 Aeflection and Tamography Cwarlsy Profiles 374, 375, and 376
Phaso 1 Aefloction and Tomography Qverlay Profiles 377, 378 and 379
Phase 1 Reflection snd Tomography Overlsy Profiles 350, 381, snd 382
Fhase 1 Acflection and Tomography Overlay Profiles 383, 384, and 355

Fhane. 1 Refhocton and Tamagrapty Derlay, Profile 186, 187, and 348

Phase, L Aefiecton aad Tomograpny Overtsy. Profiles 389, 390_and 331



Figura 8237

Figure 4-28

Figure 429

Figure 430

Figuire 432

Figure 4-33

Figure 4-34

Figure 435

Figure 4-36
Figure 837

Figure 838

Figura-4.39

Figury 840

Figure: 3-41

Figure 847

Figurn #:43

Figure 8-44

Figura 4-25

Figure 846

Figure 847

Figure A-1

Figure a2

Figure A3

Figure A%

Figure A5

Figure A-6

Figuirer A7

FigureA-&

Figure. A-9

Figure A-10

Figura A-11

Setsnmic

Reflection amplisude
mag

Fflecson amplitude

Seisme

mag

mag

mag

man

57

&7

EES

]

Lenr anarmia
Progact'Chi. Fugr PGEQ-PR-
1 i |, B o

Srdiing.

ProjectiChi. Fugro PGEG-PR-

B ESRE Ak 8% imane
ProgectiThe Fi L POLG-PR-
1A Fgnres bl A &

1 Laldomia i

21 R0 _Figures i

2400 Fugures el Agp_Apdl
rowmetichl Fugro PGEQ PR-

V1B Eaaeas il A bl
Central Caastel Caldomia Seamic imaging
Propectithi Fugre PGEG-PH.
Central Coastal Califamia Selmic Imaging
Bogctithil Fugro, PREQPR-

Central Conatal Catitomnin Selmic imaging
Presctithi Fugrm PREQLER:
21 A0 Egures mcl Azp A pdf

FrometiChi, Fugre PGEQ-PR.
21 RO Figures incl Agp Apdf

ProjectChB. Fugro PGER-PE:
21_f0_Figures incl_As0_Apsl

EramstiChl, fugm PEEQLPE.
2L RO _Fgures incl Ao Apdl
Lantral Cogstel Caldommia Selsmit,
ramcifhh ham LA,
n
Central Cosstel Callomia Sewmic imsging.
Jmmzmrmmw.u-,
110 Figures incl Asg A pdf

trs Lal,
Proct\ChB. Fugrn PGECL PR
21_R0_Frures.inc|_Ago_A g

Pestactihil Fugro PREG P
AR0_Fgeres inclAep Apd!
Lentral Coastal Calbom i

A0 Fpyres mcl_Apn_ A il
Central Coastal Califormia Seismic imaging

1180y incl Asn Mgl
Ceniralc califamia Sesmis it

21_AD Fgures incl Ao A pel
Gentral Cagstal Cafifomia Setmic imaging
Projctich Fugro PEEGLPR.

2L RO Fgures il Asp A pel
Centonl Canstal Cotifomin Sepmic Insing
Profecricha Fisgr, POECPR:
41 0 Fesres incl Agp A pdf
z Cinstal Alformin S
ProjectiChil Fugro PGEQ PR-
21H0_Figures incl_Age_Aqdt

5
FrojectiChi. Fugro PGEQ-PR:

21 RO incl Asp A

Central Conatal Calitomnin Selmic imaging
EresmctiEhi. Fugm PREQLER:

s incl
Central Constal Caldorriin Setmic imsging
Praiectichi. Fugre PEEQ-PR-

LCantr, i L
Proict\ChA. Fugr PGEQPR.
21_0_Figyres.inc|_Apo_A paf

i
Prpject\Chil Fusrn PGEQPR:
ZLR0_Frgures inel Agg A pdl

011

2011

2011

2011

2011

011

w11

2011

2011

011

2011

011

011

011

2011

011

2011

2011

2011

011

2011

2081

011

2011

2011

i

011

01

011

w011

COCHP [PGRE and Fupral

CEOSIP [PGAE and Fugral

CEOSIP (PGAE and Fugral

CECSP (PGRE and Fugro)

CCCUP [PGRE and Fugra)

CUCSP. | FGEE and Fugrol

CCCSIP [PGRE and Fugna).

COCSIP [PGEE and Fugrol

CCCUP [PGRE and Fugra)
CCLSIP (PGRE and Fugra)

CCCUP, [PGRE ana Fugral.

LS, [FGRE and Fugral

CCCSP (PGRE and Fugro)

CCCSIP [PGRE and Fugrol

CECHP [PGRE, and Fugral

CCCWP, [PGRE and Fugro)

CCCSP (PORE and Fugra). Comteurs from
LDAR and bathymetric data

campiled by PGRE (20183}

CCCUP [PGRE ana Fugral. Shaded, relies,
Trom LIDAR and bathymetric

datz compded by FGRE [20143)

COCSP (PGAE and Fugro) 2012 Onshare
Seismic Survey Repart

CCCSP, [FGRE and Fugra). 2012 Onshars,
Soismic Surey Hepart

CCOHP [PGRE and Fugro). 2012 Dnshara
Selsmic Survey Repart

CCCHP [PGRE and Fujprel. 2013 Onshars
Selsmic Sureey Report

COCRP [PGRE and Fugral 2012 Onsharn
Seismic Survey Report

LCCUP (PGRE and Fugra). 2012 Onshars,
Saivmic Survey Repart

LOCUP (PORE and Fugra). 2012 Onshore
Selemic Survey Report

CCCSIP [PGAE and fugra). 2012 Onshare
Selwmic Survey Aepart

CCCUP [PGAE ana Fugral 2012 Onshane:
Solumic Survey Aeport

CCOHP, PGRE and Fugra). 2012 Onshare,
Selsmic Survey Report

CCCSIP (PGRE and Fugro). 2012 Dnsheore
Saiwmic Survey Repon

CCCHP [PGEE and Fugral 2012 Dnshore
Seismic Sureey Report

CCCUP (PGRE, and Fugraf. 2012.Onshare
Selsmic Survey Report

Phase 1 Riflection asd Tomography Overlsy Profiles 392, 393, and 38

Phase 1 Reflection and Tomograpty Qverley Profiles 395, 396, and 397

Prase 1 Reflecton and Tomography Oversy Profiles 398, 399, snd 400

Prase 2 Aeflection Amplitude with Vp Tomegraghy Overtay, Profile A-A°

Phase, 2 Probie Locaton Map

Prase I Tomography Shoas 3 Elevanions of 60 and -150 Faet

Phase 2 Selsmic Reflection and Tomography, Profie F-F

Phase 24,900 Ft/s lsovelocity Surface

Phase, 2 Soring Profie C.C Top of ks and 4,500 fus, soveloony Horizon
Phase 2 Boring Profile D-0' Top of Ks and 4,500 Fifs Isovelocity Horizon

Phaie 2 Boring Profike E-E Tog af. K and 4,900 13 lsavelocity Harlzon

Phase I Reflechion Amphtude Slice 1 Depth Slice 3t 150.Feat. Below 563 Lave!

Phase, 1 Abawe Sea Leved

Prase 2 Reflection Amplitude with Vi Tomegrasty Overtay, Profile 8-8'

Fhase # Dip of Manimum Similarity Depth Slice 38 150 Feet Balow Sea Leval

Phaso 2 Bedrock Reflection Surface

Phase 2 Bedrock Reflection Surface, Detall

Phate I Topographic Linaamant

Fhase 2 AT First Vertical Dertvative of, the Magnetic Fiekd

Ioeiloety Mag, 7,500 115

Isewelooty Map, 8,000 ftfs

Iavelocty Mag, 8,508t/

Isovalocty Mag. 5,000 ft/s

Isoneloaity. Mag, 9,500 fifs

tsavelocity Map. 10,000 frfe

Hovelosty Map, 10,500 ft/s

hovelooty Mag, 11,000, ft/s

Isovelocity Mag. 12,500 ft/s

Tievalosty Mag. 13,000 s

ovalocity Mag. 14,000 fifs



O3 GED.DCPP. TR.1A.01 RO_App_A-E_Figure

Flgure A1

Figura A-13

Figure &-14

Figure A-15

Figura A-16

Fignre. 417

Figure A-18

Figure: A-19

Figure A-20

Figura A:21

Figuire A-22

Figura 823

Figura A 24

Flgure A28

Figure A-26

Figure 4-27

Figure 428

Figure A4-29

Figure 4-30

Figure A-31

Figure &-32

Figure 81

Figure €1

Figure £1-1

Flguira €£3-1

map

mag

mag

mag

mag

POF

mag

a7

91

e

LE]

»

102

103

Fi PR
10 Tguces incl Apy A paf
Central Coastal .Caﬁimuumc.k 5TiiC MMAEE0E
EromctiChil b, PGEQ PR
11 80 Fguces incl Ago A pdf
Central Coastal Caldformia Serunic imaging
ProjectiChi. Fugro POEQLPR:

ProjeceiChi Fugro PGEC PR
20 A0 igures el hpn_Apet

Lantrit Soastal Califomia Semic Imaging
ProgctiChi, Fugrg PEEQ-PR-

i1 e gl

Lanttal Coastel Colifomin Sehmic Imaging
Prefectiehs. Fugro PGEQPR-

21RO Feures ncl Asp A pat

ErojectChB. Fugro PGER-PE:
21_R0_Figures incl_As0_Apsl

ErmctiChl, fum PEEQLPE.

21 R0 incl Aza A

Lantral Coastl Caldonnia Seismi.
Premotihi. e, PREQLER:

21 R0 Bgures ncl Asp Apcf

Central Cosstal Caliomia Sewmic imaging
PrpmctiChi. Fusro PREQ-ER

110 Figures incl Asg A pdf

tral Lal I3
Presoct\Chi.Fugro PGEC PR.
21_0_Frures.inc|_Ago_A pdf

PeojoctiChil buges PGECL I
21_B0_Figuees mcl_Aew_Apd
Lantral Coastal Caltom il
ProicliChE basro MGG PR

2100 Fgures mcl Ay i
Central Coastal California Setsmic imiging

Lentral Coastal Calfomia Sermic imaging.
Froject'Chi Fugro.PEEC PR-
110 Fwren ncl_Agn A gl

HEhE. Fusro PEECH PR
21 R0 Fgures incl Ao A pdl
Gentral Cagstal Cafifomia Setmic imaging
Projctich Fugro PEEGLPR.

2L RO Fgures ncl Asp A pel

Sanieal Constal Colfomia Senmic Imuging
Profecricha Fisgr, POECPR-

41 0 Fesres incl Agp A pdf

ProjectiChil Fugro PGEQ PR-
21M0_Figures acl_Ago_A gl

Central
FrojectiChi Fugro PGEQ-PR:
21 RO Fgures incl Aso Apdf

a i
E_Figure.

Centeal Caastal Califormia Sismic irsaging.
ProiRitith GEODOPP TR, 14,01 R ARp_A-
£ Flgure.pdi

Central Coastl California Seismic IMSg:ng

E_Flgure. poif.

T8 1401 B App b

E Figure pdf

Central Coastal Caldomia Sewmic imaging
Prametich GED,DCPP. TR, 14 DL RD A A
£ _Figure.pdf

201t

011

011

2011

011

2011

2011

011

2011

011

2011

2011

2011

011

2011

2081

011

2011

2011

i

Jun-14

dun14

Jum14

CCOSIP [PGRE ard Fugrod 2012 Onshora
Seismic Surwey Repart

CEESP [PGRE and Fugral 3013 Onshare
Seismic Survey iopart

LOCSP, [PGRE and Fugrol. 2012 Onshare,
Seismic Survey Aeport

COCUP [POEE and Fugra) 2012 Onshone
Seismic Survey Repart

CLCHP (PGRE ared Fugss). 2012 Onahess
Seismic Survey Repart

CCCSIP [FGRE and Fugro). 2012 Onshore
Soiwmic Survey Report

LCCSP. [PGEE ana Fugra). 2012 Dnshore
Selwnic Survay Report

CCCSP [PGAE and Fugral 2012 Onshare
Selymic Survey Report

CCOYS (PGRE and fugral. 2012 Onshare
Salumie Sureey Aeport

CLOSIP [FGRE and Fugral. 2012 Onshare
Seismic Survey Repart

CCCSIP, (PGHE and Fugrol 2012 Onshass.
Selsmic Survey Report

COCSP (PGRE and Fugro). 2012 Onshors
Selsmic Survey REport

£CCSP [PGRE and Fugra) 2012 Onshare:
Seismic Sunvey Repart

CCCHP [PGRE and Fugra) 2012 Gnsharg
Seismic Sureey Hepart

CCOSP, [PGRE and Fugro). 2012 Dnshare,
Selsmic Survey Repart

CCCHP [PGARE and Fugrel. 2017 Onshare
Selsmic Sureay Report

COCRP [PGRE and Fugral 2012 Dnshars
Seismic Survey Report

LCCWP (PGAE and Fugro). 2012 Dnshors
Saivmic Survey Repart

LOCUP. (PORE and Fugra). 2012 Onshore.
Selemic Survey Report

CCCSIP [PGAE and Fugro). 2012 Onshare
Selwmic Survey Aepart

CCCUP [PGEE ana Fugra). 2012 Onshere:
Salumic Sisresy Aepart

DCPP Geologic. Mapping Project

DCPP Geologic Mapping Praject

DCPP Goalogle Magiping Frajec

DEPP Gealogic Magping Project

tsovelonty Map, 14,500 fifs

Iselocty Mag, 15,000 fi/s

tsowaloniny Mag, 15,500, ftfs

ovelooty Mag, 16,000 ft/s

iscvalosity Mas. 16,500 /s

evelocity Mas, 17,000 /s

Tsodensay Map. 2.00 g'cm3

Tedensty Map. 2.05.¢/em3

odensty Map, 2,10 g/emd

Isadensty Map, 2,15 gfemd

Tsodens®y Map. 2.20 glem3

hedenuty Map, 2,25 glem3

Tsedenaiy Map, .30 glemd

pdensiy Map, 2,35 g/cm3

Msedensty Map, 240 g/cms

ssodensay Map, 245 glemd

isadensay Map, 2.50 gem3

Tsedensity Map, 2,55 glom3

Isodensiy Map, 2,60 glom3

isodensiy Map, 265 glem3

Hodensty Map, 2. 70 gfcm3

Locations of Photograghs

Lecanons of Hand Samples

Lecation of Selectod Welk

Location of Selectod Welks and 2011 Saiwmic Reflaction Unes Westorn irlgh #ill



(L GED,DCPP TR, 14.01_HO_App_E_Plates

Figure E2:2

Figuira £1-3

Figure E2-4

Figuira £1.5

Figure E2-6

Figrire £2-7

Figure E2-8

Figuira £2-9

Figure E2-10

Figure E2-11

Figuira £1-12

Piate £1

Pute bz

Piate F3

miag

miag

miag

Graph

POF

8BS

Central Caastal Calitormia Sesmic imaging
mmmmgmm_mm Jun-14 DCP? Gealogic Mapping Project

DR Gealogic Mapping Projsct. LOAR-

Liscation of Sebected DIl Weli and 2011 Seismic Seflection Lines Eastern Irish
Hlls and San Luls Range

PrpuwctiCh® GED.DCPP TR 14.01 BY App & May-14 derived hil usGs Aai ains 1 and Spoeanoe 1| Welh

E_Figurepdf topographic quadrangle map

Central Coastal Califormia Semmic inaging. ”CWMW Mipping Project. LIDAR-

mmmmqmm_mm May-14 derived h 4 USG5 F the Pecha 1 Wes
tapodraphic.quadrangin map
DR Gealogic Mapping Projsct. LOAR-

PrpuwctiCh® GED.DCPP TR 14.01 BY App & May-14 derived hil uSGS Tk 1w

E_Figurepdf topographic quadrangle map

Central Coastal Califormia Semmic inaging. ”CWMW Mipping Project. LIDAR-

mmmmqmm_mm May-14 derived h 4 USG5 Lwell
tapodraphic.quadrangin map

DEPP Gealogic Mapping Frojed. LDAR:

PrpuwctiCh® GED.DCPP TR 14.01 BY App & May-14 derived hilishade ovariain by LUSGS
E_Figure.pdf topographic quadrangle map
Central Caastal Calitormia Sesmic imaging
mmmmgmm_mm May-14 DCP? Geologic Mapping Project
401 Rl App & May-14 DCPP Goalogic Magping Projec
E_Figure.pdf
Lantral Coastal Caldomia Setemic imaging
ProjectiChd GEODCPE.TA 14.0LRD App & Nesy-14 DEFF Gealngic, Mepping Frojec
ure gl
e p—
Peasect\ChLGED. BEPS TH 1400 B0 App & Moyid DCPF Gualogic Mapping Frajes
E Finure odf
401 Rl App & May-14 DCPP Goalogic Magping Projec
E_Figure.pdf

Central Coastal Calfomia Sesmic imaging
Erioctithd GEO.DCPP1A.1401 KD Ao |
Hates,pdt

ot G MG .
PrigectiCh® GEQ,DCPR.TH 1401 B0 fApp £ Mav-04 DCPP Gealogic Mipging Project
Piates,paf

Central Coastal Calfomia Senmic imaging
ProuctiChd GEO.LCPP 18,1401 8D Apo | Apel4 DR Gealogle Mapping Project
Biatespdt

ot G MG .
Prigect!Ch® GEQ,DCPP TR 1401 B0 App £ Apr-14 DCPP Gealogic Mipging Project
Piates,paf

Lecation of the Sousa | Wel

Deviation of Horohulu-Tidewater 1 Wl from Dipmeter Lg

Sonk Logs for Tar Sprngs 14 and Shell Brach 1 Welly

Sanie Logs far Leroy F-78 and Rock 116G Wells

Sonic Logs for Guidatt AR and Guidetts A4 Wells

Sonk Logs for Offshore Wells P-0397-1 and P-0435-1

Lo of the Maiso-Gonzales T Well

Leg of the Pecho § Wl

Log of the Spooner 1 Well



Ch8.GEO.DCPR TR 14.01_RD_Fijures

CM.GED.DCPP.TR, 14.01_RO_Plotes

ChIO.Figro POLOPR-16_R1_Flgures_incl_App_AD

Fiste (44

Fate EAb

Pate S

Figurg, 1-1

Fignre 3-1

Figure 3-2

Figure 33

Figure 34

Figura3:5

Figure 346

Figure 3-7

Figure 3-8

Figure, 3.9

Figsire 7-1

Figiira 7-2

Figure 7-3

Flgure, 7-4

Figure 7.5

Figure 7-6

Tigure 7.7

Figure 7-8

Plate 1

Pate 2

Figure 2:1

Figure. 2-2

POF

mag

mag

mag

mag

man

mag

mag

POF

man

g

FOF

mag

anitral Cogstal Catdomia I imagang
.| TR, 14.0:

FrejectChid GEO.DLPP TR 14.01 RO App €
Plgtos.pift

Central Coastal Cafifomia Seismic Imdg:ne
trometiCh GED.DCPP TR,140) KO Apg £
Platasodl

Lentral Coastal Caidfornia Semsmic imaging
Progect\h GEO.DOPRTH 1401 R0 App E_
Piates ool

Lantral Coastal Califomia Sewmic imaging.
PropctyChe GEO.DIFPTR.14.01 A) Figres,

ot

Cantral Coastal Califomia Seimic Inaging.
Projectithd GEO.DEFRTR 18 01 #) Figures.
=8

Lt Soastal Califoria Selmic iImaing

Cential € o Sehmic imiging
Prefectichd,GEQ,DCPP TH, 14.01_80_Figuses,
]

Central Coastel Caldomia Semmic Imaging
ProjectiCho.GEQDCPP.TH, 14.01_RD_Figurss,
peif

Cantral Constal Califoria Senmic Iragion
Project'Chd GEO.DCPPTR.140) A) Figures.
8

fantral Soastal Califomia Setemic imaging

ot
Gentral Gawstal Califomin Sebmic inadine
ErofectiChd. GED.OCPP TR, 14.01 80 Figumes,

==

Central Caastal Calonmiu Seiumic imaging
Projectichd GED DOPP TR, 14 01_RD. Figures,
i

1 i !
g?m;sm&mws.mm.m-m\

Cantral Cosstal Caldomia Senmis indging
o

Lentral Cosstal Caliloinia Sermmit Wging.
PragctiCh GEQ DCFP TH.18 0] M0 Eigures,
B

Central Coastal Califormia Seswmic Imaging
Prosctichs GED.DCPP. TR, 1401 80 Figures,
e

Lentral Coastal Caldfomia Setmic imaging
Progect\Che GEO.DCPP.TH 14.01 R0 Figues,
it

i
1 DCPPTA.18.01 B0 Figues,

ol
Central Coastal Calfomia Sesmic imaging.
PreinctiCh GEO.DCPP 18,1401 KD s,

Central Coastal Califomia Senmic Imaging
ProgRatith GED DLPP TR.1A0LRD Figures,
ol

Central Coastel Caldomia Semmic Imaging
ProjectiCho.GEQDCPP.TH, 14.01_RD_Figurss,
peif

Lentral Coastal Caldormia Sevsmic Imaging
ProiRctith GED, RCRP.TR. 14 01_RD_Figures.
-

Central Cagst ia : Imagi
ProjoctiChi GED, DCPP TR 1201 RO Platesp
o

TH.14 5] 80 Platerp

o
Lentral Cogstal Caliomia Sepmic Inaging.
Peoiort\Ch. GEO.DCPP 14,1401 80 #atecn

L

Central Coastel Calilosmin Sebemic imaging
PrpgectiEhi bugro. PGRO: PR

18 81_Fsures_incl_Ags A

Aprld

Apr-14

Ape-1d

Neay-14

May-14

May-14

oy 14

May-14

May-14

May-14

Mefay-14

May-14

14

May-14

Jun-14

Jun-14

Jum 14

Jun-14

Jun-14

Jun-14

Jun-34

dun14

tum- 14

2011

DLPP Gealogic Mapping Project

DCFP Geologic Mapping Praject

DCPF Geologlc Mapping Froject

DECRP Gealogic Mapping Froject

DCPE Gaologic Mapping Frojers

DCP? Geologic Mapping Project

DEPP Geologic Mapping Project. Hall et sl

g of ther Honolulu: Tidewarer 1 Wil

Leg of the Honolulu: Tidewater | Well

Log of the Montacors 1 Wel

Sty Areas and Onshare Sessmic-fefioction Data Coverage

Lecations of New Geologlc Data Coflaction Sites

Lecations.of Selected Wells

11979 covers the map aress of Hall (19730) Geologic Maps by CA. Hall Used in This Stedy

and Hall and Prior (1875}

DCP? Genlogic Mapping Froject

DCPP Beologic Mapping Froject

DCPP Gealogic Mapping Fraject

DCP? Geologic Mapping Froject

DCPP Gealogic Mapping Projec

DCFF Gealogic Mapping Frojeo Hall
{19730), Lettis and Hall (1994}, and PGRE
{1950},

DR Goalogic Mapping Froject

DCPP Gaaloglc Mapping Project

DERP Geologic Mapping Frajec

DCPF Goalogic Mapping Frajic

DEPP Gealogic Mepping Frojec

DCPP Geologic Mapping Project

DCPP Gralogic Mapping Fraject [alimage
Source: Compasite DEM, wersion 7 {DCRP
Geodatabase, 20131 [blimage, Source.
Composite DEM, warsion & (DCPF
Geodatabase, 2011)

DEF? Geologic Mapping Froject. Magnetic
dats are from Al o1y

Genlogi Maps Develsped for the LTSP Used in This Study

Map of the Los Osos Fault Zone by Lettis and Hak {1994) Used i This Study

Genlogs Maps by TW. Dibbiea Revawed for This Study

Geologic Maps by MO, Wiegers Used in This Study

forthe Zane Bepart (PGAE, 2011]
endl Ungublished Onshore hiag Dats Collectsd i 2009, and 2000 for PGEL

Genlogis Map of the Price Canan Study Area

Lpcatsons of Significant Reviions S0 Existing Geologic Maps

of [3) Rewised and (b} [AnED, } NE
Margin of Fisma Syncling

Tompanson of {a] Revited an {b) Previaws (AMEC, 2012 Mapging, Fsmo
Formaton/Monterey Formation Cotact

Comparsan of 3] Rewsed and (b} Previcus (PGEE. 2011) Mappng,

offal ; ping, 1o Dot
Fault Zone

Comparison of la] Revided and (b} Previcus [(MGEE. 20111 Mapsing, Dffshore.
ofDCke

offa] (b} Previows (PGBE. 2011} Hillshade
images of the Dscharge Cove Area

Hellcopter Magnatic ¥ inthe DCFP &

DEPP Geologic Mipping Frojec (PGREL
Lang list 6 sources listed an the plate for
the gealogic map

DCPF Geologic Mapping Froject [PGBEL
Lang st of sources isted an the plate for
the gealngic map

Imageny from NARE (2008, DR
FOUNDATION VELOCITY REPORT (PGEL
and Furga)

Imagary from MAI [2008). DCPP
FOUNDATION VELOCITY REPORT {PGEE
and Furgel

Trmod and Tror

Gealoge Map of the irnh Ml and Adjacent Ares

Dlabda Canyan Pawer Plant Ste Gealogic Map

30 Varmograpy Sodice and Recelver Lacstorns

2012 Phass 1 GCPP 30 Sunaey Sowrce and Receser Locsnons — Site Area



XL GEO.CPP. TIL14.06_RD_Figire

Figure 3-1

Figure 3-2

Figure 3-3

Figire 3-4

Figurn 4.1

Figure 5-1

Figure 52

Figure 53

Figure 54

Figuira 5:5.

Fijgure 5.6

Figurd 5:7

Figure 54

Flgure's-1

Figure -2

Figure 63

Figure A

Figure A2

Figure A3

Figure 81

Figure 83

Figure 83

Figure 84

Figure 3-1

Figuire 32

Figure: 3-3.

Figure 34

map

araph

g
dapth moded
araph

Bragh

Depth Prafile
Depth Frofile
Depth Frofie

mag

Welociny profie
Depth Prafie
Depth Prafile
Gapth Prafile

Depth Profie

FOF

depth profile

h10E PGECL PR 2011
18RI Figues nc| App A8 pdl
Central Coastal Califomia SSismit maging.
ProwmctiCh 10 Fugro PGEQ-PR- 011

16 R1 Fgures inc| Ags A gdf
Central Coastal Caldormia, Sefsmic imaging
ProgectiChL0 Fugro POECLPR 2011

ProgectiCh10 Fugra PGEC-PR- 2011

16 M1 Bgures ncl Apg Ak
Lamteal Soastal Satiformia Selmic imaging
- o1
I os el &.pdl
Lanttnl Coastel Coliomin Selumic Imaging
Prajectith 10, Fugro PREC-PR- 2011
18 R) Feures wel Azp A8 edi
Cantral Costal Calilomis Seivmic imaging.
ErojectCh10,Fugro PGECPR- 2011
16_R]_Fgures incl Aso_A-B.odf

PromeriChid Finra, PGECLPA. 2011
16 R incl Azp A8 pdf

Cantral Coastel Caldomia Ssmmic insging
PromctiRhid Furro. PGECPR. 2011
16 81 5 n Al

Central Coastal Caldomia Setlsmic imaging
Prisoctihl Furd PGECLPR. 2011

tral <al ic
PeeincthCh10 Furo PGEQ-PR. 2011
Lentral Coastal Calfomia Sekmic inaging.
Projoctieh il Furo PGECLPR. 2011
16_81_Sures_mcl Aew AR edf
Cantral Coastal Calfomia Sersmic Imaging.
Prei U 10 Furg POEQ PR 011

5. el Asw_ AR

2011

2081

16 1 Figwres el Aop &8 it
Central Cagstal Cafifomia Sekmic imaging.
Progact'Ch 10 Fugro POEC-PR-

004
¥ el it
Santeal Constal Catdlomia Seinmic Imaging
ProRRCHEh10 Fugeo PGECLPR. "
16 #) Faires ingl Agp A8 udl
Cantral Coastal Calfomin Selmic imaging.
FrojectiChil.fugrs PGEQLPR-
16_R1_Fgures mcl_Ago_Ac8 pdf
x

Central

FrojectiChid Fugrg PEEQ-PA-

16 Rl Figures incl Asp A-B.pdf
Central Coastat Califorin Seimic imaging.
EresmetiEhid Fumre PGEQ-PA-

16 /1 s incl Aso A-8.pdf
Central Constal Caldormiin Sevumic imsiging
ProiRctith10.Fimeo, PGEQ-PA-

ot

Cerral Constal Cotitoriy Sessmic, imaging
Proectichl] GE0.DOPR TR, 14,06 B0 Figwres
=

Aug-14

il Sosaial Sl S
Prject\Th1 1 GEQ.DCPR TR 146.06, R0_Figures Aug-14
ol

Santral Sopstal Salfformia Selemic Imaging
ProjectiChi] GEQ.NCPP TR 14,06 RO Figures Aup14

E-}
Gentrat Soustal Caldamin Setmic Inading
PremctichlLGEQ DORR A 14

DEPP FOUNDATION VELOEITY REPORT
{PGAE and Furgo)

DEP FOUNDATION VELOCITY BEPORT
(PBEE and Furga}

DCPP FOUNDATION VELOCITY REPORT
{PG&E and Furgo)

DEPP FOUNDATICN VELDCITY REPORT
(PGAE andl Furgo)

Blursa and Amsociates (1969}, DCPP
FOUNDATION VELOOTY REPORT [PGRE
and Furga)

Imagery from TetraTach 2010}, BCPP
FOUNDATION VELOCITY REPORT (PGEE
and Furga)

DCFP FOUNDATION VELOCITY REPORT
(PO&E and Furga)

DCPP FOUNDATION VELOCITY REPORT
(POSE and Furga}

DCFE EQUNDATION VELGCITY REPORT
(PGSE and Furgo)

DCPP FOUNDATION VELOCITY REPORT
{PGAE and Furgo)

DCPP FOUNDATION VELDCITY REPORT
(PGAE and Furgo)

DCPP FOUNTATION VELGCITY REPORT
{PGSE and Furgo)

Bluma and Associates [1969). DCPP
FOUNDATION VELSCITY REFORT (PGRE
and Furga)

PP EQURDATION VELOCITY REPORT
(PE&E and Furgo)

DCPP FOUNDATION VELOCITY REPORT
(PGEE and Furgn}

DCPP FOUNDATION VELOCITY REPORT
(PGSE and Furgol

DCRR FOUNDATION VELOCITY REPDRT
(PG&E and Furgo). fmageny fram NAIR
{2008).

DCPP FOLNDATION VELDCITY REPORT
(PG&E and Furga)

DCPP FOUNDATION VELOCITY BEPORT
(PGAE and Furgo)

DCPP FOUNDATION VELOCITY REPORT
{PG&E and Furgo)

DCRP FOURDATION VELOCITY REPORT
(PGAE and Furgo)

DCRR FOUNDATION VELOCITY REPDRT
{PGAE and Furge}

DCP? FOURDATION VELOCITY REPORT
{PORE and Furga)

Site conditiens evauathon [PGEE

2012 Phase 1 OCPP 30 Survey Sousse and Recesver Locations Detail

2011 and 2012 Phase 1 laint Travel Fime- Gravity inverion Resdual
Destribution

2012 Phase. 1 Offset <15,000-Fool Travel-Time-inersion Residual Distributaon

H012 Phase 1 Ofset <3,000-Foot Travel-Time-i ien Residual Distrd

‘Bume and Assaciates {1965) Downhale Travel Times

DLPP Source-Receives Pairs

20.Rayfract Vip Modets and Ray Coverage

DCPP Reveiver-Group Offset Stacks

1D Lateral Depth & # 20 Vp and 30 with 10 Vp-Depts

DCPP Swrface Wave Disparson

10 vs-Deth Modely From leversion of. Sirface Wave, Dispersion

Comparian of IMASIN Vs Depth with GeaTarme 30 Vs Depth

PP Shswine W Model  lleme and Asseciates (1969) Madal Velosty Ratjo

BOPP s Dapth Prodiles. Alang Trardects A<D

GeoToma Vi fromFi Smes

ws Elevation Brofiles frem Fve Dbpo Formation Sites Using Vo'vi=245

Velacity Moie Location Man

DCRP FLACID Model igsaw Model)

Vs Profile @ ¥.of 381 m {Soush End of Plantarea}

DCPP Vs Depth Profiles Alang Transect A-A"

DCPP s Depth Profiles Alang Transect B8

DEPP s Dopth Profiles Alang Transect CC°

DEPP Vs Dopth Profiles Along Transect D0

Lecations of the Free-Fleld Geound-Motios Stations at the. DCPP

Site conditions evauation (PGEE}

Site conditions evaluation (PGRE]

of the Mean Shear-Wave Velotity Profiles

Factor ta Comec for the Differences in the V530 Values at ESTAZY and
e e GMPEs

Maan Event Specific Residuals tor Te DCPF Relative to the ESTAZS Reference
Mok Sate Conditian with V530 & 750 m/s



Fagure 35

Figure 36

Fgure -1

Faguite &1

Figure 63

Figure 67

Hgure &2

Figure 63

Fgae 611

Figura 612

Figpire 513

waph

g

Cross Section

Crom Jection

L < W47 ey Vaiie 5.7 in C,

PromaiCh) LAIO DO TR 14 06 85 Pyt
- 1 i A4 e mdtnn e sharbion IFGRET )
Comtral Constal Caldomia Sepre Samng. Amplification Sam 260 mys 52 1200 m/s tned n the &% 1201
Prpeut\ChL|GLO OCPP TH14 08 W Figures Aug-14 e conditon evshiation (PGEE (WAC 760 and WAC 1300| wen the Updated Site Specific
ol . 10400
bhonsy ot Bloch (V530 « 1260 my)

Contral Constal Calduia Senmi imagne.
ProwciiChi] G40 DCPP. TRIL06 B0 Figaes Aug-14 dits . IPGRE} S - fa} cluding the Adj 1
anil
Cantral Cupstal Cabfwnia Seumic imaging.
ProjoctiChl 2. GE0 DO TH 14 07 5 Flawes
ast

(4] Compmete DEAL verwam & [DCFF
e Cnmat Spivhread Smymes, imaging, 20410 piw, A
PraphclThLLGED. OCPY. TR.EA.07_5C_Figerss Mt 14 erven T [DCPR 3% .
F Mon

Sarrsitnn's Teutirmrsy (MGA1)
Conitrl Coustn {aldomii Sesia smagang . Fugrs {20144} Resgar Warmtinn's tha DEP Aewa tior tha 21T 30 Sersrmc
wm‘m“ Testemany PGREI Sarvny

Modiha from slide 22 of Br, Hamiltar's

presentatios at DOPR
Cemtr Ciomabal Salfumia Sewmic, imaging AL 3 2003, Pault Acses Uve DCPP Sote wmal Divbiel Cove:

ermum,mum Juk14 Fault namies were bibled

hy PGRE. Bevpon to O Himtwon's

Traim Hamilton (2012c)

Tammany ORI

Mooy trorm sty 21 of Or Hemiltan's
B R G Cuge VR s 8 P 14 S Woraros o, 2 oemaer 0tz et o he Dbl Co Falt Aot h DCP Y0 v 44
Al Vant mammes wers arhled ook )

by PERE.

Faen {1386, 19670 196TH. L9GHL Faes 2t
mwﬁliﬂ!l! o ol (e Garloge Mg <f the GCPP Sae Ares Shmeng F auns Wiwetifled Darmg Fre-
ﬂ . &% (20 m.k 2 ften ot o I

Testeony PGALY
ConM St Cabtoeeia S snapng Ry 1S S 11O PO M

=y (T Geologe oo g fait

mw‘md PGRE (2018} Resgome ta br 1174 and (b} PGRE (20148).

Testeuny PORL)
Gar o Coasl Culifory S imeging.

Responne 13 01, Mamon s lestmony
PramctiEhl2 (0 DOPe TRIG07_B Fipores PGRI] o
= saxs 0N
mﬂw e Resongn 15 OF, Mas@ion's Testimeany t b M Enposed
FrgmeEh1Le LTIIA.07 R Figates

{PGRE)

Modibad fam alide 1R of Dr. Femilton's

it Sea CIiff from Hamifmn (201 7)

" aresentation st DLFP SSHAC
Mepoed PR
Lentral Canstel S allimmia Seiwmis meging o Workihog e 2013). Seubon the Una
R TRIL07_ M0 Figens

a‘-mumsm PR —— AL v e T Erom Hamilon [012¢]

fespanse ta Or, Mamaiton's Testamany

(Poal)

Ombure geoiogs rom, Hel 19170, ans.
Gants Coasta Catdernen Senemed sy e P e b
Pt L GI) 0CPe 18480) 38 Fpures i34 K -
o 030 Figare § from Dr. Hamiton's vamiltne {30123}

D Faereton's Testimoy [POREL

L Frimm De Hamilhon'

Canttia Toasti Ctldmie Sennit imaging ::"l AL Waorkshap FER—
- fweT) No, 2N ey S ol Crioms St e then weii doells from Harshon (0120}

Harndton's Tetiimany | PGRE|

LETILUAL oL Sl S g PGRE jdare),
Promet\ChA2.GE0 DEPPTH,14.07_R0 Figuns 10 FCL (0145} Rasponte to De. Hamilton's
ot Testmony PGEE|

of the DCPP Site ih itk d

snallow Geologe Croes Sectent




Fpre 614

Figare 615

Figure 616

Figure &17

Fasirw 618

Figure £.19

Figwre 620

Figure 671

Figure 632

Figure 673

Figurn 524

Fpue &%

Faguie 626

Figure 627

Figure 578

Figurn §39

Figne 630

Figure 41

Figpore &1

Faure 683

Figure 6-38

Cros Section

Cron fectinn

Eronk Section

man ead Crean

Ll

s Smctiian.

Lreas Saction

1

n

LEI Lo Lak g SenTiL mnagg.

-
sl
CoiimCoarle Calftirnia Sewne Hragene
PrpectiChid GEQDOPP TH 407 @0 Higwrws hot-14
3

PremctiChAR GE0.0CPS. TRIS07_ 80 Figues dub-14
il

T2 G PP 1A, XL sy duk 34
et

it CanLi Ctehonnia Sendmic Undging
Wmﬂ-“
4

VNI G0 DOTY TR A OT_85_Figens Jot-14
ot

Contrar.Conu Coanst Hemic Imagrg
PuageiChid GEDLDCPY IR 1207 80 Fupews M4

PN GUO.DROPE TRIA G790 figerm ad- 14
il

Cantint Soaste Casimin Setunis imaging
PrmuctiEn12 GEQ DCPP TN 14.07_RD._Figees Jut-14
el

oot Sanmatie Salshernia Sewini e,
Proguct\Eh 12 GLO,DCPP TR M4, (7_RE_ Figuess Jut-14
!

il Couatsl Catshinnia Sesimic undasog
gt 10, G440 OCPY, TR 14,07 9 Figuaws b1

=t

Contral, Cuantal Culrdarmiu emvnit imaeng
PramctiChi2 GA0.000 TR 1407 80 Flpey w14
s

Fantral Caastal Caldarni Senme magng.
e - 14
o

Utre Sounial Caadomnig Semme mxageg
ConmtCn L2 L0 DCPP TH LA 0T B0 Faprmy Job 14
.

Corvitsl Coumal Caidornia sesonas wmapng,
PragpenEhi 2 (40 HEP Th 14,07 B0 Figures Jub14
]

Canmtra Coastel Cairdimia Sl migng
ProMciChi GEQ. BCPP TR, 54,07 RO Figures due-14

Wrspomie 2 01 MmN Testmony
IPGRE] From wenmic e O 390

Lctiand A5 DY, P s Tty
(PGREY

PGEE (2014m). Rrspons ta e Hamiton's
Testmony (PGREL

Hizspande s OF, Hamton's Testimarny
(PGAE)

Respanse 12 Or, Mematan's Testenany,
L]

Gombatabun JOLT)

A O g VSR AsMGTed
et Busraesd Ostusne Boden.
o) £
Gealngs Map of the iaha af. Geal

Crons Sectiond F-F', GG, and H-M'

Shallow Gelope Crot Sectans i, G.0', sl Wi

WBES: LR Hellshacde image of Duablo Cove: [a) Uninterproted ard ()
Yot

(PGREY, PGRE (2003},

PGAR (10900

Respomse e O, Hamition's Testumary  MABES Arnic i
[PGRE). Companite OEM, wtson, 1.[DCP. ® [R—
Familts.
Mg 1 O Hasmina s Lostimany -
L= 1] cy
Hamdton (200281 Rewposse 1o Dr. Falts [20L2u], Wik San
Hamaton'y 1. RO Theust
v RGN, pap ol Selerme Soarces from PARE (011}
Mespanas 1o OF, Memdton's Tastmony
(PGEE), Vittart et el {1894). Nischrman and. A i
Shurerana | 1994). Nitchman (1588),
Howpanie 1 O, Marniton's Tecamany e i
b CNRLIB From o Pl st of it Muage! Faulh Do
Marmon et ol { 1ML Respomar 1= O
Samiton's Teatimerny (PGAE) 12954)
Lot ot ol _(1994) Raiporen 15 Dr < deai
Hamdton's Testimany |FGlE| -
PORE(2011), Nirspenst 12 OF, Hamiion's.  Wiap of Avail ) e
Falt Imewatigatian

Testwmniny

PGRL{2OLL] Mesponan 4 Di . ramilton's
Testanony PORLY

PGRE (HI11) Amrponse 12 O, Hamilton'y
Testenony [PGRIL.

PGRE (20111 Respana 1o Dr, samilan's

ebapes el Profies of Uhe Contral Segment.of Uhe Shodekne Faull Trom POGEE
a1y

Mkaps Showing the Shereline and NAOW Falts, with Rathymetie and sther,
Genphyiical w Geomarphie Date bar PGAE (3011)

Weaps and Profies of the NAOW Fautt, Later Reramied the East iranch of the
it Buchor Fauls, frem PGAE (J031)

po Sactios O Theust,
Harmlton's £l L
pr ' i [ —
Harniton's Testssarsy |PGAEL from Handitos 200228
it yoetong — % ]
Hamiton (F12c) W panse to Or Egannen, of Seamicny
Harmdton's Testimany [PO&E]. Prafiles fram Mamilten (1012}

Harmdton (2043c). Auapaise to Gr
Harrdton's Testimany |PG&E |

Seamicity Crom Sectons fram Hamilten (11 2e)



Fguie &30

Fpae 637

Figwre &30

Figure -39

Figure 641

Figure 843

Figuirn £-44

Figure: 6-48

mag

man

Lroms Sectian

Crons Section

n

a1

an

Covitrw Cualal Cabtornia Seermi irigirg
PclEhAL GE0 PP TR LA T Figwmy het 54
it

Leviirel Loa51 Caldonia e imagung
CrssatEn) P GEO DR TH A D) WD Figuers bt 14
-l

Lantral Coastal Cafdormia Senmic imamng
Projoct\Chi2 GEO DCPP TR 14107 80 Fipises hit-14
olt

L TR.A407 RO F) Jurld

Camiral Caastul Califomia Setmic Imaging.
Prametieh]] G680 DCPP TR 14.07 &0 Fipwros Juk14

Comiral Coasti Cabdomia Sesmic Imaging
PreswEiEn 12 060.0CPP TR 1407 A0 imsas ha14

i rnl Cosala Calihormia fetumic inaming.
Prainct\Chi2 GEO.DCP?, TH.A4.07_R0.Fipees d-24
dl

Selected ofshore Sailts rampset from

PGRE
012 AL wnd 2014}

(201% 20048

- Costaiy on ELP Som Willegham ot &
(0. Rervporeue 3 Oy armiton's
Testimony PGREL

USGH wvsmer profies, PGAL (1908, 2011,
07c) amd AMEC (30120 Seaporse to e
Hamsiton's Testimany (PGAL1.

PGRE [2011) Response 1o D, Marmilion’s,
Testmony PERIL

PGEE (2011) Arsgonwe 1 Dr, Mamilton'y.
Testmony PGALL

ity s from Langeenesn (014)

{Hardetiece, 2040} {Hardebock, 2014a)
Hespanse i Or. Hamiftan's Testenany
{PoAg)

Grawity data from Langeshesm [J014)

. st wrnary Pty aout Santumaitary Sadie i the Vicinty of the San Lus Rangs

[ERT

Mapn and Profies of the Shaselne Fault Southeest of the DOR from PERT
o1y

Dittws e (2040} ared k
Locationm in e Vicinty of the iris Hills

Vinrdobmek | 3014a)

Faul from PHAE (2011, 20148) Aesponsn Overview of insh Hilly dejsmary

e G, Marmsdean's Tashimoey (PG&E)

Grawny data from Langesnesm (2014

Fauity from PGAE (T0L1, 201400 Reiporss  Rarthens fine Sesmscty

e D Marmstan’s Testimeny (PREF).
STy dts from Langeshesn (J014)
Fauems from PORE (1011, 3074K) Neapona
taOx Hamsitsn's Testimmey (PGRE).

Gty dats from Lingeshesn (101 4)

m Contral lonw Semmicty

Fasty from PGAE (011, 701400 Secponse Sowthers Jone Seameay

b G, Mamiton's Teatimony |[PGAEL

Rersarriar v OF. amlion s Tty

Hevpanie b2 Dr, HemSlon's Testimany
(PGAE). Image from Skde 21 of
Hardebeck's presantation

i SUHAC Warkshop No. 3, 2014

Saructuiil of GADC. Scenario 1, from

map.
e agueits star o s snd Profile ©

arided
by PGAE to this fipure.

" (aota



L0 DO TR.LLOY_A9, GHOS_ 051710

Figure 649

Fogum 650

Figurn 352

Figure 633

Figure §54

Figure 653

Figara 24

Figure -2

Pgra23

Fagure 11

Fgure, 1-F

Figuire 31

Figure 23

Figura 31

FOF

waph

fantig Lomt Laiilorie denm inaeg.
PrametiChid GEOQ DEFP TRLIS. QT B0 Figares bui 34

PameriCh1] SI0 DOV T 1407 80 Figuens bt 14

Canrp Conpiyl Caldomiy Sammi smagng
Praet\Eh) L IO DOM TR J407 B0 Fipew hi-34
ot

Cesitrat Coastil Calsiirua SERMIC IMAENE
TH 407 RO Figers duk14
il

Cantral Capstsl Catdomin Senmic maging
Freecrichi2 6RO DOFP. TR 24.07_RO. Figwes Juk14
ol

Lrirel Cestil CaMIRmIA Semnicimiging
PraiecthChi2.GEQ.DCPP T 14.07 RO Flgunos.
ot

a4

Laniral Caaste 3idores besms magoy
Pragec\GEO DOPP.TA 100 B0 GEDS 05 Miay13
pratt

St C(II0.DCPP TRIOL M) GEDS 05 Maw13

Levdral Loasisl Laidormia Seamic uging.
POl DCPT M IT0LED GROTUS W13

emital onsil Calibamiy Seitmic ineging.
Pominc/\GEC DCPP TR.13.01_B0_GEOS 05 Mav-13
1r13,

fEatT

Response 2 Or. Hamdfion's Tesimony
(PGAE], Immage fram slicke 22 of Mucturdl Interprat san of DADC IM Sokanan, Senane 2. fram Hardeoech
Hargabmeh | presentation Lol

#t STHAL Warkshop Mo | 1004

(Groiagic data from PGAE (J0185),

Susses redet from LIDWH and muttibes s

Aata, PORT [P014M). Reppereie o Dr By o
Hamifne's Testimany (PGRE]

Magretic data from Langenhess ot al

(20121 Tartal Baagnetic Fisid Anamaly, e

Faudt traces rom PGAE [2014b) Revgomen  Arok
o D barstton's Teutimeny, (PGRE),

:mrnnnr.ml'ﬂm [rm— Wi, Lne A

Hesponse 1 O, Mamiton's Testenany e Refhection ProMe, Ling B-°

Responte D HIMMONS TectiONy. (L wiiacsion Profés, tine AWD 113140

\PGRE).
i ¢ pomia Sp the Power-Siack

(PasE) Foundstzin Ll

rony % ) For the Turbine SBuildeg.
|PG&E) Fnandaman Leel

iy . 0 R —

Hanmd Sensiiaity and Imect VAN ¢ i Mg Foureotion Laved 107 L S nniris Wi e
P horwhee Bt Rigtirn Loked 10 T Holgrt Faus
PGAL} Progect DEA comariaton

Tectors: Letling

ipoaE).

LIS pbemie refiection deta (Siter o @ Trackihne Mup of USGY High-Resohution I0 Sufvey
2009

- Progect UM compslatin v2008.00,

DEPS OFfshare Savmmac Seratigraghy

{POAE).

y S i Tricklinas ard 30 Bieck Boundaries from Point Buchon 30/20 Survey
- PGAE (2012)

DCPE s, S, Soatigraghy

{PGAE), - LBGS semmicroflaction dats

{slitnr ot al. 2009 Facirpt af Probie PAS-474 Shawing Eamparisan of Fiatied
- Propect DM Bl ami, 20, Pradilen

Battpmatric contour, Intesval s 10.m,

Heavy contours ate 50 m sabaths.




Figore &2

Figure 37

Faure &1

Figuie &2

Figure &3

Figura 64

i

salgmie

g

r

"

Lamilinl Canvinl Caldiinia Semma, iaging
Prigec1yIED. DOPP.TH.13,01_MD_GED5_05
1idpe
Central Canstim Calpmi

0]

X i Sesmic maging
Progect\WEO DOPPTR13,02.80_GEOS_05-
L1t

Cantrd Caantal Cobifiamin Sehmi meping
PrasncrGECL DCPP.TRII.00 BD.GEDS 05

Leriiral Laayts faldomia Seamir rEgTE
Prigect\GED DOPP.TH 13,01 80 GEDS 85
LA

Eantral Caastal Caldomia Sessmic imaging
PreElOE0. DCPPTR,13.0080_GEOS_ 05
FEALE

May-13

o1y

W13

Teay-13

May-13

Moy 13

ey 10

May-13

May-13

DCFP Offehons Semme Seratigraphy
(PGRE} - USGY ceamic defloctien data
(Sliber o4 ol 2000

- Project GRMA comgslation v2011.01.
bereal i 10 m. Heavy romtaiis ate S m
Aobaths

CPP Offshore Seamic Sratigraphy
(PGRE).

© LISGS valwmic pefiectinn data (Aitns o o,
2009

- Progect DEM cosngilation v2013.01.
Batiymatra

cantour interval i 1 m. Sheavy contoisn
are

50 m isabanin

BEPE Offshare Setunic Sratigraghy

PeRE).
- UISGS setwmnc refection deta (ier v o,

2o0m
- Progect (EM compilation v2015.01.

DCPP Offshere Sewmc Sratigraghy

- Project DEM comgsigten v2013.801,
inbnresl i 10 /. Hewyy comour se 50 m
imobath

DCPF Offshore Sermic Seratigrasty
iroaL)

< LI piumit cofincticon et (Miter o0 o
2008

o Of Proinn FET 50 Wirwang Type SecTion for Sequence STiUETEony

et leguercs
Wae i Sen, Lived

niwe wf Prati PRS-

Eacenipt of Frofes 15305 of
beatioen

Exciept of Prodie PRS- 201 Showing Criterd for Mapoing Fauls

[Extwpt af Probie PS-A5 Snawsng Exampie.of Ventical Separson

Emwepn af Prodia MES "
Ansard btwnd With g s ety 1S

- Project 1
Bttt

contwar interval i 10 m Heavy contoun
are

Sl mobathie

DCPP OFfshace Sevmat Steatigraghy
{PGAE).

« Progect OFM cosnpilation v 101301,
Bathymatnic conteut

ntensal is 10 m. Meavy contaurs are S0 m
‘subaths,

Asanristed wit Lncosformay W20




bgure 65

Figure &8

fpoe &7

fpan i @

figure &5

Figure 6102

Figure &-10b

Fipure £11

Figure 7.2

Vigurn 73

Seisme

”

Gt (gt Catirreg Semane e ot
feaepClGN0 OCPP TR 13 0) &0 (4G5 @

I

pratt

1l pe

AT

Cenibeal Caustal Gabilrmg Sewemie imemng.
Proct IR0, DOPP.TR. 33,03, M0_GER.05-
Jraey

et Raantal Califomia Sanavi imamne
Prancl\GEQLDCRP TR 1201 80 GEOS 05
prath )

et Coasti Catdrraa Jeoma. mading
PrasecOGEQ ICER TR 101 50 G0N 05
Lantral faastal

Prast€r\ED DCPP TR 13,01 80 GH0S 05

ATAS gt

E21hpe

FRERT

iy 13

May 11

My 13

My L%

M3

May-13

Moy 13

Mavy-13

Meay- 13

DCPF Offshars Seswmic Seatlgraghy
[PERE).

© LIS v tefction data (Ve ot 3
00

Eaarpt of Prudie PG 13 Showng

- Progect DFM comgstation ¢ 2610 01 by i e

Bathyrietra

eantoar faterval s 0 Heavy sontours:
e

A ivabathe

DCPP Dffshore Searmic Srstigraphy
TP

witeval is 10 m. Heavy contaurs are STm
P

- LISGS seismic-refiction Sits (hter el s,
00N ey

Emrwrpt of

- Project OFM compiation vIDT101 reas;

RarryTec
onteat itereal i 30 M Meavy sontour

e

S0 msobang.

L, Cffsteorn, Semmic Matiinsshy
(PGRI).

- LISGS seimmic-sefiaction Gats (Sier st al.,
o

, Prngrcs, DEME romsstateoe w200 101 A i e Aoy WA

Cianaeat Umiaraal 4 10 (R My SO
L

50 obiths

DCPP Oftshote Semmic Seatlgraahy

POt
- Prrpect, DEM compuation + 101101,

Warmymetne comtour
stprusin 10 rm Mawry catin pe S0
sharmy

DCPP Offshora Sesmec Saratigraghy
{PGAE),
UISGS selemic.reflection duta (Wites ot 4,

iagha o 8l (201 0)

- Progect DEM complaten v20TEO1.
DOPP Offshore Sesrmar. Sraligraghy
(PoRt),

| BGS yeismicsrefiectitan dutn (Siter ot 2.,
oA Ling PGE-3, 1

Iiberpreted sevinic proti in Panel ¢ from
Wilmgham ot 2. [NHT)

 Progect, DEM comgeiation vJ01101
DCFP Oftshure Semsmis Seratigraphy
PasT)

Eacerpt of Profis PR 36 Showng Trpecal Uscordsrmabie Arlnonshen,

ol “Thes Stwy 1o, Tertiary
Urcordermite, on Line WIT JRA, (Hfihess Larta Maria Rl

Thes Stusy Lo Tertiary

Madia Basin

Togect Wapof e Tog:
Traces of 2. Buchan feuk from POAE
e .

DCPE Qffshors Sesmie, Steatigraphy
(PGAE). Sources: . UGS mamic-teflecncn

data Shitee ot al, 2000 Reaches of the Hosgr Faull Tone

(PGAE}
- LIS selmic-redtection datu (Siter et o,
Exmrpt af Profle PAS-309 f Half by

2000}
« Project, DEM commlation v2011.01.

Hasgri-San Simann Fault System
Bathymietric
cantogr wterval (s 1 m. ey contouen.
w9 50 musabathe.
DLFP Qifchore Sesums: Stratgrapiny
PGREL
- PGS st refiection dats (Ster o 3,
o9,
Eacerpt of Profie PRS
.Pmu_mmmrmu:. Wit aachal ey

Dattymetrn

contiour intecval is 10 M. Heavy ConOIT.
are

W bt



Figure 74

Fgwe 7.5

Fauwra 75

Figura 7.7

Figure. 73

Figure 79

Figure 8-1

Piate §

Pate 2a

P, 2y

Pate de

Piste 3

jima

(11}

112

1

1y

ot Sl il i Serturoir, braggutg.
Provectet 0, DOFF.THLL3.01 =) GEDS_05-
JEatE -

Crnite Lomtal Calfoma Sewns rageg
PropecnGLO OCFF TR 1101 & GEOS 05
praty

Canteal st Cabfora Seng inabne.
PromsriGEQ.DCPF TR 11.0] A0 G505 05

Contiol Coastal Caldomia Sesuric imagpng
Pragoc\GEC. DOPP.TR.13.01 80_GEOS 05
illips

i:lhpe

Catral Cugatel Caithoinia Seru indgeng
Praioct|GR0.0CPP TR.13.01_8D_GEOS 05
17:13.pat
earith Lantil aluleniia Seswmic imaging

1101 B _GEOS 0%
17:43,pet
PramctiGED DCPP TH 19 01 B0 G508 D8
A3t

Caldtorila

PropcliGR0, BOPP.IN 1,01 80_GLOS 0%
JEatr |

May-13

May-13

hezy-13

May- 14

Neay-13

ey 13

My 13

M- 13

Moy 13

May- 15

M1

Eanorp of 1o PHE-T1 St Actove Traces of Hongn Faull Zone

Byt comor intrrval
7 20 . Hewey comtours are 50 m obatii,
DCPP Ofishore Sewme SrBgrapnmy
AL

i,

L

- Progect DU comgelatan v 00101,
Bathymairic comtour intereal

5 Em Hedwy om0 Rols

PP st Samrmas. Mratigragvy
PeaE

- USGS senmc-reflextion 2uta (Ser L8l
oo

Noribmri of Pewd 36

Trawes of e Faut Jome

Hatipmetric cantsur
ntervalis 10 m. teduy containy sie S0 m
Ankarhs.

DCPP Offshare Senmac Sratigraphy

(PGRE).

< LISGS ynhemic rofiction data (Siter o o,
20098

- Progect GEM commiation v2013.01,
Rattpmutric

contsar mterval i 20 m. Heavy contouns
are

S0 m nabisths.

= Pecho faul from PGRE [1988).

- Shorelme fault rone from PGAE | 2011).

DEPP Offshare Seamic Saratigraphy
{PUsE).

= Progect DEM comptation v2013 01,

- Pocho Tault from PGRF [198H).

- Shoaline fault soma from PG&E (2011).

DLFF Offshee Semarai S1atigaphy

(PGRE)

- LIS seismc-Tefiction dats (e el s,
2009,

Prigect DEM comgslation v2011.01,
Bty

COMOUL imervil & 10 M Mesvy contoun.
e W motathi.

- Wikmar e taoht fram PGAE (0711

OLFP Offnere Semm Mg sy
PGRI}

- LISET seisma-rafieThon SH0H (Fiter o0 o,
oo

Proect DM comgitatiom vJ0L L0

Excorpt of Profes PRs-41

of S1en

i Witk Suedaen Acrans Prajactios of Sharaline bault 2orm el Prvoty.

tapped Tracey of Pecha Fauit

K in s

Wructuse Comaurson Tap of

Showirg Abissnce of Del # Locatan

Fault and Alang Propection o Shoreae Fault fone

el ot L Wikmar. Averise | st

Voorpn f Profin P 117 "

{PGRI) Can't readt v, Uity (o8

o
DEPP Offshre Sewsmac St sy
{PGAEL Can't rad s, sty 1o

oo
DEPR Offshise Seimac, Stratigrsphy

‘chernate Profile Sheweng Technigun Lised by Mamon ex ol [2084) to

Caleialaly Vertis Saparstions

Faul Aetiwity map

Fasily Ot messirmnanls Pt Smaon o Lt Ry

(PORE) Can't ity fon

poos
DCPP Offshers Sewmic Stratigraghy
(PO&L). Can't riskil sousices, guaity toe

pone
DCHP Offshern Sesmic Stratigraghy
{PGRE), Can't quaity toa

Pl offoint, romarsiar mmatritn: DERP s Pt Sal

B



Pt A

Figure 27

Figsira 23

Figura 24

Fipure 13

Figare 2§

Fgure 51

Figure 3.3

Figure 5.3

Flgure 34

Figure 35

Figure 36

Figere A7

Fgoro 3%

Figure 1.2

Figure 310

Figure 311

Figure 332

Figuire 313

Figure 4 34

Faputa 3 1%

Figure 518

Figure 307

Figure 318

Figuré 319

Figure 120

Figure 371

i

i

i1

i

ii i

§

i1 1111111

=
&

i

EIE i

3

a

n

51

Cemtral Cominl Cuifomin Sefimic imaging
Poamctistva 210 Trie Bugonse. pitf

Cantral Coastal Caldtorna Sennic imsmng
Propctisiva 2910 Sar Aegome it
Canbral Constsl Caldoii Sennic imapng
Presactidiva 2014 1 Anpones, pof

Contral Canstal Calfamin Seumic imaeng.
Trsgnctibdva 2010 be Rroonse.pdf

famtsel Sansiel Caflirmin Sotumic imaging
Peopective BILG Ste Prpuese oal

Cantes Caustil Calstrin St trsgong.
rugectidtg. 200 e Aenoooe. ol

Cantral Coantal Callumo Setmic inaging
ErsinctiSiva 203 Sox Seoonm pdf

Caniypl Conal Solitnania Senmi imaging.
PredectiStva 2010 S Aupanse, ot

o) Conntil Saideinia ey tmaging
Frngec] Viive 2010 S0 Arponer pdf

My 13

H

10

2010

OCPP Diffiharn Svatue Weatgraphy
PGAE) Con't read wiurry sty b
o

DCPP Offshesrn s, Meatigrapivy
{PaAE).

ot M pomas Mmabilion Mr 15e NOA

propect
Water ). Sva
e Maa s Shmalatioes Fur (me NOA

project
Wiatter |. St
Site R Hendatine for e NOA

Terraces

adutis and, samping curves for e FEN ol modn)

project taodubus and Samping cusves for the IV o model
Walter | ey
St Mespomes Srmalatioes for the NGBS
ot Whordistin anid Samiping Curve far e I el misiel
Watar | $0a
e Rpaones Wenalatume 0f e NGE
prowet o
Waker |, Sk
e WG o T sarwns Ve rofibes for sod
et Septhe Seariged dves K- 1000 1 {Canen 4J &3] aeel e Pmes Rt s0Lk proliien
Wi ). S8 s 63640}
e PawGA s
m;_m Gepth swerages aver 301000 1.
:::"'"m”-w [ o e 70,1 see ard
1 b PEN madels using the soil depth aversged avir 30-1000 K
i )
Rarspomsn Simatation for the NGA presey for 10,2 focthe £ ol
Watar | Shvn "' " AN
ERLIRONE FAWNHIAE O DRNEN - it Tor 1404 ses ot fo th 4940 ang
Lo 1 St PEN models using the soil depth averaged aver 501000 ft,
rponie Smationsfac RNCA o mar for 10 He o the £ and P
Wakr 4. St sl sing the 506 depth sveraged over 40,1000
Sar Reupee Smmiatioen for the NGA Gt T2
™ " o s
M-'m| =" 30.1000h.
306 Aerpomen Hmd st 5+ P WGA I
"""l“- 01000 1
mmmuum D L T LT TR E e ——
Wakter | Shea - . Tk
st for e HGA
g -l Al aae o 11 s (10 4nd 1= v wpectrl sccabenation
Viames | S ” A
e E——
Rervpoee Iiwns, Farr 1 NAGA PR 2. Yo Jome
¥ ), v tantiomamtion of the sail properiss.
P —"
:":m""‘ IR PO NGA . ravctirdchidistion o the areplilcabor foe FGATEM0 85 ue 2, the
150 il eenisation of e sil propertn.
Ste Mespoess Unlalinng for (he NGA _— e .
. 2 dur ta the
Waher | St TR ol 0 200 e,
e Reipinse Semabalion for the NOA oAtk s
e | Sk sandomatisn of the soil propertses. 2
Sae Reigoone Smatafion for The NGA e of ot
ciaan) OO0 #GA for the £P% sod mock
Sme Arspeese Samutaticm lor tw WGA Ty =
'“*“I “ 0.2 sec for me EPRE 50 martet
e Reiponid Tevalation, for The NiA by
M, i 5.0 5mx for the EPRI 308 model
ST Regponse malation for the NGA . e e
oroject " for
Wt | S P&A for the PEN sl model.
Sae Respors Smalation for the NGA Py for
" PLAL thn
\ilakoie 1 S Vel 2 s for tha, PEN sl madal
Site Respomsn Simalations for e NGA . e " o
w’“‘“t _— Te1.0 54 For the PEN sall masl.
. MNEL e i bor  sagn of vl cegehs o s VEAD= 160 m /gt
o atiom).



Gangern Document 3

Concerm Document §

DCArcTSStnd

DTSN

DCPP S5C Repert Rew A

Figure 3.32

Figura 323

Figure 3.24

Figura, 1-3

Figura 1-2

Figure 1-3

2142
2310
2342)
2343)

%44)

24-41)

&)
2545
Fapuatn 58

o Tits

Fagure E5-1

Fgare 51

Fgurn 5.3

Figare 54

Fgure 55

Fgure 510

Figure 514

g

23

araph

agh

PDF

Map
Map
Cross Section
Crins Section

Crons Saction

Map

POF fres)

Word Doc.

Word Doc

POF

Cross Saction

Stratgraphy

graph and mag

mag

2

33

42

1z

anitral Conntal Califormia fehmis imaging
Central Coastal Caltomia Seismic imaging.
FrojectiSiva 2010 Ste Roponse pif
Centrat Costal Catdamin Setmic Inding.
Erginctisiva 2010 50 Renonse, paf

Lantral Coastal Califomia Sewmic imaging:
PropectiTechnical Sursmaryadf
Lentral Coastal Catifamia Sommic Imaging.

Ly | il

Central Coastal Califomia Sesmic imaging
Ergictifechneal Summary ol

Lantral Coastel Colilomin Jehmic Imaging
PrejectiTachnial summary.pdf

DEPP shoreline 3nd Theust Fault.
MiipptigniConcern dosument 3.t

PP Shaseline and Theust Tl
MfegatieniGuncarn decument 3ipdf

lire: 5t F
Megation\Concern document 3.pdf
P snareline andl Thewst Facl

Sligganononcerm dequmens 3 o

DESP Shoreline and Thrust Fault

Meganen\Concarn document 3.pd!

DEEP shoceline #d Thoust Fawlt
m

DCRP Shoreline arid Thiust Fault

AsgononiLontein decument 3 el

RGRP Shoveline 2adl Theust Eault.

Mlagation)\Concern document 3.paf

mﬂdw
1 decum

DCPP Storeline and Thrust Fault

Misganon\Cancar decument 3,pdf

DCRE Shoreline #nd Thrus: Falt.

ORCern Socul ]
DLFF Shoreline s Thust Faull
Megation\Cancern gecymens 3.pof

PP Shoreling aad Thrust Fault.
Aegation\oncern decument 4,080

Duabilg Canyon GHE5SERVICHo TR doc

Db Caayon FFS! SER\DGhe TS dog.
NTTE DCCP Pt Revewh (KPP 55C Bepon.
P A pdt

NITE PP
R b pal

NTTF.DOCE PSHA Review\DOIP S5C Report
Bex Apdl
KITE DCCP PSHA Review\DCPP S5C Rapon
B 4, pat

IKITE DOCP PSiA RevsewhDORP S5C Bepor
B b pdf

KETE.DELP PSHA Revw/\DCPP S50 Ruport
Fiw & paf

IITE DCCP Pomis 55C ey
e A petl

"5k FevawhQOPP S5C Bepon.
e & pt

01

2010

Aug-14

Aug-14

0RNEGTT

2010

04292011

Mar-15

har15

Mar15

Mar-15

hoar-15

Mar-15

har-15

far the NGA

mroject

Waher ). Sta

Site Respoase Simelations for the NGA
praject

Wakar ). Siha

St Response Simatations for the NGA
project

Walter | S

CECHP Report (PGRE)

CCCHP Roport [PGRE]

CCCSP Report [PGRE]

Locson and focsl mechssism of pre
Mciaran and Savage 2007

Cadornia Department of Canervation
Divisien of Mines and Gealogy. Nitchrman
and Semmaons (1994)

Cnshare Genlogy fram Hall, 19738 and

Linwar ifcation for a range of wail degths for the V302270 m/s prafile
{op) and the VE30=800 my's profile fbottom),

Linnar amplification for a range of wil depths for the VE30=560 m/s profite
{rop) and the WS3(=760 m/'s profile fbottom),

Sl Gepah of e linear

The Sdik m for four

companed to tha 1977 Hosgri Earthquake and the 1991 (T59/S5ER 34 spactra
for the DCPF power biock.

The 8418 i T, fo

compered to the 1977 Hosgrt Earthauake and the 1991 LTSP/SSER 34 spectra
for the DCPP Turbine Susding
The s ! d ' i
Hhosgri-han Simaon Fault e 1o the 1577 Hosgr

w0 the 1991 [TSP/SSER 34 spactra far the DCPP Power block and Turbine
Busddings.

Doeumient containg 8 ttes fram a contuisng geolagist 15 Lais M. lemes,
Senior Alegations Coardinator Office of Nuclear Reactor Regulation,
comirients for CEC FEPR Selsmic Safety Workshop, Revised Sesmic Hazard to
DENPP, andd & bat of theae Inasances white PGRE appoan to have gahar

d falled gréne (o *

hazards to DINPF

October 1967 throngh Janusey 1997, Bull, Slsm. Map with besch bitls along
major fzult zosas in the area

MMap Showing the Onshore and Offshore Terrain and Faut Traces, Estera
Bay Irish, %05 Valley™ and San Luis Obispo Bay eg

Gaologs Cross Section A-B Shawmg Geckoge Setung in the Vienity of DENFF

Faults, Insh HillsfLas.

©
s Valley and Adjacent Offshare Aran
Diagrammatic Cross Section Showing Tectanics of Uplifi and Scarp Formation
inish Hills and Adjacent Offshore Area

Genersioed structural map of the San Luk Range

Jahrass, 1966, 1967, 1978 Offshore geology Geologic Map, Onshore and Offshare, of Dabla Cove Faut Ares

fram Multibaam mage from PGAE

PGRE SHORELINE FALILT ZONE STUDY

PGRE SHORELINE FALILT ZONE STUDY

Dr. Annle Kammerer (setsmic hazard and
sk speciubut)

DCPE 584 Repart (PGAE]. Quaternary fault
raes from Lottis and Halt 1994, Lottis st al
2004, AMEC 20011, PGRE 20132, 2024,
Chapter3, 2014, Chapter 9. Rewcated
earthquake data frem Hardelbeck 2014a

DCRP 35C Repart (PGAE]. Madified from
Langanheim, lachens, et al 2002 Mrnings
et al 1977, hennings and Bryant 2010
DCPP 55¢ Report (PGAE]L Modifed from
Dickimgan 1981 and Irwin 1960

IDCPP S5C Regort (PGAE]L PGRE-3 Seisma
Jine. Crustal Valoosy f al

d paant
GEDLDGC MAP OF UNITS 1 AND 2 CONSTRUCTION EXCAVATIONS.

Ssasmic seurce mesdel map traces of Hosgr, Los Osos, San Luks Bay, and
Shoreline fault sources

DM Seamic source mocdel map Lraces of Hosgrl, Los Osos, San Luls Bay, and
Shoveline faulr sources

Doeumrnt containg report ttied "Evaluation of Technacal Information
Prowided i Allsgation NRR-201 0-A-022" This report evakiates the technical
information pravided in allegation NRR-Z010-4-0022.

TECHMICAL SPECIFICS FOR THE DIABLO C

SPENT FUEL STORAGE INSTALLATICN. Dockat No. T72-26 Materals Lxanse No.
SAM-IS1T

Appenda: TECHNICAL SPEORCATIONS BASES FOR THE DIABLD CANYON
INDEPENDENT SPENT FUEL STORAGE INSTALLATION, Docket No. 72-26
Materal Lceosn No SNM- 2511

Ragronsd distribution of sessmicity from 1987 to 3003 ard foults in the site srea

Simplified geologic map w of Central
Califorma Coast Region

Fost- 30 Ma Development of the San Andreas Transfarm Boundary

1993 Earthquakes fram Hardossck 2010,

DCPP 55C Repart (PGREL. Stratigraphic

columing from Santa Maria Basin from
#2013,

4 St Selsmic ke PGRE-3

calumn far #lsmo Basin fram PGRA 2011
and Hall 1573

DCFP 53 Regart (PGAE]. Madified from
DeMets ot 3l 1018

DCPP 55C Repart (PGEE). Madified from
Mluirray 2002

Symthess of Fault-Faraltal raves for stations wimn a coastal trassect
wquidiszant from the San Andreas Fault,

on Tectonic Block:




DEPP FSAR Update

Pgre 518
figure 519

Faguro 74

figare 75
[ RS ]
Fgure 7-9
Fagarn 710
Figure 714
Figora 54
Fgure £10

figure 815

Higure -39
Fgure 822
figure, 823
Figure 824
figurn 825
Higure B-26.
Figare 827
Figure 330

e 844

Fgwe 535
igure B-36
Migara 837
Fture B-00
vt 241
Fgre B-A%
Fagune B4d

Fgare 45

ligurs B50

Table 9-17

ligure 55
Figura 1046
Table 13-1
Taile 12-7
el 12.5
Table 13-4

Table 13-5

1abis 134
Figore 15-8

Fgore 1316

seisme

Facal Machanisma
SeEsiC Cross section
Sessmic crows section
selima

gragh

olvmic

selgmic

salimic
seismic

saipmic

saisimic
Solymac
selsmic
sipme
elsmic
salpmic

salistic

mlumic

table

map

table
rable
table
rable

nable

table
Eraph

mag

152

01

205

207

211

291

.7

310

31

a2

n

kb

]

31

i

521

531

INITF DCCP PSHA Review) DEFP 55C Bopoet
Ry A

WTTF DCLP P5kA Ravew\DCRF S5C Raport
Fiew A paif

HITE DECP P5ris Rveew! OPP 55C Bopon
B &

WITE DOCP PSHA Reveew\DOPP 55 Repon.
LUCTY

NITE DOCP PSsA Revien\ DCOP SSC Report
T A peit

INITE DUCP it BrvenhDSEP 55C Bapart.
R

firw i pat
KITE DOCP PSMA Ry 450 Bepuort
e A g
e o pt
WITE DCCP P5HA RiviawiDEPP S5C Boport
R it
WITF DOCP P565A Rewsew\DCPP S50 Sapor

By A pit
IWTTE DECE P5HA Review\DCPR S5C Repon.
B A gt

INTTEDCCE PSHA Review\DCPP S5C RRpOm,
B A pat
AT DECP PSHA Bywew\DESP SSC Rupor

By At
NTTF DCCP PSHA Reviaw DEPP SSC Beporn
B A it

I OCCP Peid Revew\ICPP 55¢ Rgpon
o sl

NETE DOCP #54A Revew/\ICPP SSC Repon
B peif

NITE i e
By b pt

ITTF.DCCP P54A Rewew\DOPP S50 epon
Bz A paf

TTE DCCP Pikit RovewDOPP SSC Rupon
Ry !

WTTF CP PSHA Review)DOPP SSC Rapon
B 4 pust

NITE DCCP P5HA RyiowhDOPP S5C Report.
Rew A pdf

NITE DOEP PS54 Revsesw\DCPP S5 Repon,
B A ptf

NTTT P PSMHA Ry SSC 1L
Rex A paf

NITE DCCE B544 RewswiDCPE S5 Faport
Beedps

BTTF DCCP PSEA RewiswhDOPP S5C Repion.
P A pt

KITE PSRy DCPP S5C Bay

R A, il

NTTF DCCP PS4 Resew\DOPP S5C Report
NITE DCCP Repon
Pee gt

RITF DOCP P5ia Revesw DCPP 55C aport
NITE DECP PEHA Rrnsw DEPP S5C Baport
R A pet

NTTE DCCP PA Rewaw\OERP S5C Aepor
Fa A

NTTE DCCP PSHA Review\DOPP S5 Repon
R A pat

ITE DCCP PS4 Bewew\DCEE S50 Bapon
MJ\.E

NTTE DOCP PSHA RivawhDOPP 55C Bopont
Rew A paf

Shoreline and RIL\DCPP FLAR Update.pof

hoar-15

Mar-15

Mar-15

Mar-15

DEPP SSC Regort (PGAE]. Madified from

Feb-13 Wrd 200120

DCPP 55C Report (PGRE). From PGEE 2011

DCPP 55C Regort (FGAEL From PGAL 7011

DCkF S5 Report (FEAE] USGS setsmic

rafleesion data (Sliter 2 st 20100 Modified

Jan-15 from PGHE (2013) and Gray et 2 (2013)
Mofiad from Hardeback 2032
Hargebeck 20143

Fab-15 Hardebock 1014a

Feb-15 moddied from PG&E 2014 chapter 7.

Feb-15 Handon ot al 1994, Muhs ot al 2012

Mar-15 PGE 20138
Feb:15 Handon of al 1994, Mubs et al 2012

DCPP $5C Repart PGAE]. USG5 sessmic

reflection data Simer ot at 2010). Moddied

Mar-15 from PGAF (2034 chapten, 2 and 3)
DCPP 55C Reart (PGRE]. USGS sisrmic

Mar-15 refiection data (Slaer et af 2010}

Fob15 DCPP 55C Regart (PGAE]

Mar-15 DCPP S50 Report PGYEL

Mar-15 DCPP $5C Repart (PGAE].

Mos-15 30 and 20 searmic LSGS

Mar-15 30 and 20 semmic USES

Feb-15 2012 poirt zal 34

Fab 15 2012 pointsal 3d

Fab-15 PGRE 2014 cnapter 4
Mar-15 San Liis Obaps Bay 30 survery

Peb-15% San Luis Dbiapo Bay 10 severy

San Luis Dbmspo Bay, 30 servery. USGS 10

Mas-15 hoes 2010

S Luis Obapo oy 30 servery, USG5 20

Mar 15 bnes 2010
Mar-1% San Luls Obisps Bay 30 survery
Mar-15 San Luis Obipo. Bay 30 servary

M- §5 San Luis Obiape Bay 30 seevary

U5 20 sesmic reffection data [Suter et al -

Fob5 20100

Ma+-15 DCPP 55C Study Rew A
el from Wesrousky (2008,
alectmnic supplament]. Latarad offuets
Mar-15 fram Treiman et 2 {2002

Fi

5 UCERF3, Fault Modal 3.1
DEPP $5C Repart (PGAEL
DCPR 53¢ Repart (PGAE]
DR 55C Regart (PGEE].
DEPP 55 Report (PGAEL

DCPP 55C Regort (PGAE].

DCPP 55C Repart (PGREL
Hardebeck 20145

PGEE 2014 chagter 7

GPS stran rates fram th Mol in South,
Califorres

data

Uighift ratis contour map of San Luls Aange Araa

Evidence of Ceatral and Weastern Hosgri Fault Trace Activity
Masgri Fauht i fram tiest mmation Pelarity
‘Seismicity Cross section ariented perpendicular tothe Hosgri Fault

Crons sectioni of sl
peofiles.

Wibiroses Line 204 Nosth
Comparian of Maring Tarrace the Ieish il
Alerrative Paleasea-Level Modeis

Edna Vialoy and Los Ouos Vsley Cuatiernany Tormaces snd Surfaces
it 5 ity ages of

53N simesn maring terraces

Eucerpt of profie PRS-34 showing Regional Transgressive unconformies and
saguenon SITAlgraping intergtetation

Eacerpt of profie PBS-TZ showing channe deep in stratigraphy west of the
HFZ in Estero Bay

excerptof line 1020 showing channel f wist of the HELin the paint ssl study
aron

mag of chanmels, fauls, ano bedrods surface on snedl, estero bay study area.

Fence diagram showing cormelation of chasnels Oe and £e

fence diagram showing [ west of the HEZ
Larrpt of line 1368 she F st of the HFZ i th Sal
Study arma

Paint sl channel | separanion and sncortainty

Shaded reliel image of the bedrack wurface interpreted fram 30
reflectien data in San Luls Doespo Say study area showing fauls, channels,
and figere extents.

Torna Slice 1193 ma thowlgn terace risor and avsessmens of offt scrass
shoredne (Al

wntpt of line FO5 27 shawing SUatigraphic contuxt of tarrace sequence
i s romslion. 1175 showing darmsl |

intersection with shoneline fault

tenathed y ot iface showieg

constraints on age of channel |

time shoe at T2 ms and croscine 1775 showing channiel a intersaction with,
sharelne fautt

tima slice 66.3 b aAp
and &

predile, showing difference m depth of, Incsion in wpper reaches of chanelsa b
ande

Excapri of seismic refl 32 and ook st
shawing shenmce of wertical sparation sorass asd the Point fluchan Fauly
Hasgri slip rate allocstion nosth of the DOPP (evakiation bor fault sectiors Ha
and 5l)

P p for the:
{Pent) rate for s P

fecem the LCERFS

Hasgri ault equivalent, Paissan ratias far thron sip rates, three recumence

matels and twa minenum open interval.

APE faut i cadl

Pararmetess for the Non-UCERF3 regonalslt sourcey
independant earthquakes Md in the PGRE catalog, 1984 through 2003

Independent earthpeskes M=2 .5 in the UCERF3 cotalag. 1988 through 2013

In ks it g
catalag and Mstaren and Savage (3001}
| Liation f ol 2014a stiog for the
& " for the Local Tone.
 thi ey i Yo, vt

thoke, and seismic refiection data:



DCPP Seismic Harard Update Slides 1-5-2010

DCPP_WiinityGeid_InputFile_2014.11.04

Fgre 252

Fgore 25:3

Fgra 254
e 255

Figure 256

Feun 2587

Figuta 258

Fgure 25-9

Fgura 2510
Fgere 2541
Figuta 2.5-11
Fgwre 25-13
Fgura 15-14
Fgure 25144
Figuta 2.5-16
Fgure 2517
Fgure 2519
s 2500
Figuta 2521
Fagure 25-23
Figure 2524
fgure 2524
Figura 3526
Fagure 25-27
Fgure 25-28

Sl s in Soutinwest Bousdary Sone
Seismitite ~Jctober 1997 to March 2007
Algriment of smail caniquakes (M= Lo
(2]

Epicontial uncenmainty

Semmicity alignment Cross Sact

mag

Cress Section
map

map

Cress Saction
map

Crens Section
Cress Section
map

map

Crens Section
map

graph

Braph

wraph
swratgraphy
stratgraphy.
Stratgraphy.
Stratgraphy
Stratgraphy
stratgraphy

mag

P, Buchon ases with fespscLio
Handebecis (2009) mioa seismicity
noament

2009 USGS Masne Suresy Ates

Teack lire map.of marine geoshysics data
cofhecte m, 2008 and. 2009,

Ormhaire and Cffhore Magnenc
Intagraton Survey
MhultilbeamEcho-Soundeng (MBES)
Cowetage Offshore Ates

Pt Buchen Musibeam Bathymatry
Schamatic diagram of shoreling features
usad Iy tectonas studies.
Paagshpaalinesn Poist Buchonares

[Pratiln Dty doroes NGOW Faile Zans

dlagram

mag

Crews Section.

Seamic bre PBS-32 across the NAOW Faults selsmic

Mosgri Fault
R Multsbeam data without
st pretation

Prefiminary interpretation

132

Shoreline and BIL\DCPR FSAR Uipdate pof

o e RS\ ICPP
Ehorylinn and BIL\DCE? FSAR Update, pil
horeline.and BLADCE? F3AR Updase pof
‘Shoraling and FL\DCPP ESHR Update. ool

o ] BE\UCPP
Ehorylinn and BIL\DCE? FSAR Update, pil
‘horeline.and BLADCE? F3AR Updase pof
Shoraling and B\DCPP ESHR Update, ool

o e RS\ ICPP
Ehorylinn and BIL\DCE? FSAR Update, pil
‘horeline.and BLADCE? F3AR Updase pof
Shoraling and B\DCPP ESHR Update, ool

o e RS\ ICPP
Shoralinn and BL\DEPP FAAR Update pul
horeline.and BLADCE? F3AR Updase pof
Shoreling 3rd BAADCEP FSAR Update. pof
o ] BE\UCPP
Shoralinn and BL\DEPP FAAR Update pul
‘horelineand RIL\DCPE F3AR Updase pof
Shoreling ard FI\DCEP FSAR Update pof

A i
Update siidles 1-5:2000.00f
Shorelingand FILNDCPP Sejsmic Hazsrd

Update Sides 1.5-2000. pef

Shoreline and RIL\DCPP Seiwmic Hasard
Undote Shdes 152010 pd]

15
horeline.and BIADCPP Seismic Hazard.
update Sides 1.5-2010 paf

Sherpline ard RL\DCPE Saiemic Hazaed
Ugslate Slichia 352000 pet

Shereline ard RL\DCPP Seismic. Hazard
Lpdate Sides 3-5-2010,pef
‘Shoraline ard SANDCPP Selumic Hasard

Lipdate Slides 1.5.2010.ad7
Shoveling and BIL\DCP? Selswic Hazird
Ugedate Sides 1.5-2000. 00

Shereling st BILDCPP Selsic Hazsrd
Migsdate Slides 152000001
{

Vislnte Sfides 1.5: 2010 pdf
Shoreline ard RI\DCP Seismit Hasard
Usdiple Hides 1-5-2000 ptl
Shorglice and BUNICPE Seiwic Hazaed
Upsdate Siides 352010 paf

INTTE DGCP.
Aachments\Attachment_C-
P

eZgne_lnpuafie\DCRP yign|

05-Jan-10.

Image guality is 100 poor ba read sources.

Earthquake epicenters within 200 miles of the plant site.
FAULTS AND EARTHOUAKE EPICENTERS WITHIN 75 MILES. OF FLANT.SITE
(FOR EARTHOUAKES WITH ASSIGNED

image gualty is toa poar

Image qualty |s 100 poor to read sources

Image qualdy Is 190 poor to raad sources

FAULTS AND EARTHOUAKE EPICENTERS WITHIN 75 MILES OF PLANT SITE
(FOR EARTHOUAKES WITH ASSIGNED

INTENSITIES ONLY)

GEOLOGIC AND TECTONIC INTHE
REGION OF PLANT SITE

Geologic map of.the morro bay south and.part Lus quadrangles.san Luis
Dbespe county, California,

Image qualty i 190 poor
Imape quaklty |s 10 poor 10 resd sources

Gealoge thraugh
Geolog. map of disble canyon coatal ares

wtlls Inthe Sam Luls Range

Imaga qualty is. 100 poorto
Image qualdy Is 190 poor to raad sources

geologe map.of
Gaologe Cross Section through the plant ste
i

Image qualty i 190 poor
Imape quaklty |s 10 poor 10 resd sources

featumes
Gaologe Cros Saction and sketches slong seplorstory trenches

Imaga qualty is. 100 poorto

g=ologic Cross

Image qualty Is tao poor:

shear at plant st

Image qualty | 190 poor

mage quakly Ik 1so poor

grolage Crai h Tor plant Facilities

Image qualty 15,100 poor 0
Image qualdy Is 190 poor to raad sources
Imiage guakty (s 190 poor ta read sources
Imoge qualty s Too poor b rosd sources
Image qualty 15100 PO read sources
Image qualdy Is 190 poor to raad sources
Imiage guakty (s 190 poor ta read sources
Mg quabty [s 150 poor 10 read sources
Image qualty 15100 PO read sources
Image qualty is 100 oo 10 read SaUrces

Uloyd Chuff & More Abrasamson [PGRE).
POAE 1988

Uayd Chiff & Norm Alirasamion [PGEE) |
Hardebeck {USGS)

Loyd Chitf & Norm Abranamson [PGBEL |
Harseback (USG5}

Lioyd Cluff & Norm Abrakamson [AGEEL. |
Hardebeck (USGS) and Thurber, 2009 fauit

10725/ 2009 interpretation, 2008 MEES dats

11042010

Hayd Chuft & Norm Abrasamson [PGRE) |
Hardebeck (U365} and Tharber

Lloyd Chitf & Norm Abrasamson [PGREL |
Hardebeck [USGS)

2009 Llayd CHA? & Norm Abrabamion [PGRE]

Loy Cluft & Morm Abrasamison [PGEEL

Sail module of elasticey and Palsson's ratic

Smapth rexpene scceleraton speca, sarthouaks "B

Smaoth responme acoslerntion spectra, sathguskn “d” madified
Power plant sioge, Log of.boring 1

Power plant sape. Log of bonng &

Puswer plant siope. Log of boring 3

Powir plant shoge, Log of test pits 18,2

Power plant sioge, Log of.testoits 3

pewer slant stope. Soi classfication chart and key o test area.

Hault map arownd the Los Dsos fault
‘map of sarthguakes

mag of earthquakes

imap of easthauakio epicenter

icity Eros Section projecting et Tharker locations

map of sarthquake epicenters differentiated by dapth and magnitude.

map of 000 USES Maring Survy Aosa

Track lina a0 of marine geophysical dats coSiected in 2008 aad 2003, Blye »
tracks of high resalution manne seismic refaction and magretc data were
eollacted at 800 m spacing

Red = additional marine rmagnetics tracks for & net 400 = spacing (Wattet ol
2009),

mag of tha Boundaries of 2000 helopter magres susvey flown wih 150 o

Llayd Cheff & N IPGRE.  lw at | attitude of 100 m
mag of. fhathy altshare
Loy Clutf & M [PORL) ol Pr. Buchon 2007 Aed.track bngs = areas collécted n 2009
callected ax part of
€A State Waters Mapping Pragram
by CSU Monterey By
Seafioor Mapping Lab 2006-7007 ecloge: map.of Posnt Buchon area
Loy Chuf & N IPGRE).  sagram ol degs rarrace surface, i

Wlowd Cluff & Norm Abrahamson [PGREL

cofor.coded miag of paleoshorelines.around DCPP

Llenydt Clud? & N IPGREL gy ath. o northwent
L
Uy Cluff & N IPGBEL.  Evdence of Iting In Past. Years

Uayd Cluff & Norm Abrasamson [PGRE)

screnn shot of seisma along the Hosri Fagft

Lloyd Cluff & N IPGREL (MIBES) I OCPP area
Uoyd Cluff & Norm Abrasamson (PGRE).
Hall 1573 nashare geclagy Gealogic map of the DEPP area
These are th amd ratey




O st meme_130ect?

Fig 417 ANNOT Part & LoRes

Vg 457 NN Part 8

Fagurn 2_€1_Report

Figien 3

Hgurat_€1_Repar

Figursd-1h

Pgurnt 3

TRardetks data o bohn 9 Feb 2602

“errdeberiy MyoorEstTs Lrass Sechon

Wangrl_sath_DIM

PP Ripart na 6

Nwar horlromtal view from SE

WCEDC data foo fohr 8 Fob 2012

Cipticrnn tas 34 wmd of fauit 7

Dohitapuen swrind oy £
Difiepus 2e0tal from 3.

Obliue sariai tram 5&
Ohligur swriat bam SW
Oblique asrial #om w
Orthagsnal View frim Bulow
a1

plain-2

phated

Wit Do

FEES S ERSLEET ¢ ;;

§
i

(uaisiy Comeye (%)

HERDL Sirwrr_ores | M0uel) e
Fgurerlinbine ?.jog

Faarer DL g

P

Fmurs\Dania Lipg
Fares\Balo ik

{pabto Canygn 083 WN\Disseo Caws. ols
fmurmiiisatio Canyee finsledt
Fires\Unlo Canyen Aesouwces-1 s
faresiBabio $horeae.pots

Wrarpline i B\ Dbt VS0 [0 deta e
DLPP Jgewime s Thwund Fanlt
Mbegatoribvabattion o Teche
Admgnen oog

Mol 300 U\ 817 ANNOT Part b
Y

‘Sosarulim arwd SRR A3 T ANNGT Part g
Shorglie arsl S\ Fimee 3 O Heport g
St elifve and BELFigu 3 s

Ehavaline o Wil igurel € Soport jpe
Forelire a0 ML igured: 1 g

prisuiy o]

OR/10/2912

EEEE

HASH Hurdebock sl Shaater, 002
FRRIT: Raavenberg andl Oppenhaner, 1985

Shareime Failt 1oee wody

‘Shorutine Faull pome iy

Tinoky complled by TW Dibibles i, (U5
goologial Survey) 19681969
Gnciogy complind by TW Dilibsles i, (LS

o A NUCLLAR FACRITIEY.

Froaquansy, ol O, DOE. Hougr, and

w
Contaim calcuation sumber, vlume and titls
d ABAME, Sisrmuraary of 1 win;
iprolagy. hydralogy, sessmic hazards. ecolngy, ete
st ar resourges an
A slicke PowerPouit atsout & capalie lault™. inchides rmages froem COCMP
roport ctes slwhans in the document sataloge

WIS eathquase data

Fmid dara

et
Tl data
M of marthigeska sgmnien and & Cons Wction i pershiiskes i the
eharpime Fauk and sam andreas fas

ah 10 kmvang ol the

Shodeline Tault
Wap of sarthouako epconters and & Cross Soction of sethmusies acmas the
shorpdne fauh and san andreas fasi

Epleiritins wiith d magnete

fald dita

mumhmhmw‘nuvhmm
whidies

Geotogy comilled by, TW Dibbss I, (U5
genlogical urvey| 1968 1909
Deslagy compiled iy TW Dibbies b |15
Reiagiial burvey) LOAB-1969

Fault input file
» : Ny
et et L ard Les arbiesi lauT
Googie sarth wreen wot of fqw
» 10 m-iong he of e
Worpins bt

WIEh eugur Bravity

g by the San Andreas Fault

Vertical d i e




Plate 1 Geologc map of Shorgling Fault sone stisdy aree

Piate B-14 North Section y.to.Paint Buchon
Plate B-18

Platg B30

Plate B10

Pata k1

Fiate L1k

Pate ko

Fate 1 2s

Fata -2

Pate b-2d

Plate k-3a

Fate 138

Plate L3¢

Plate |34

PRGANC

Paer Review Comment Resclution_Diablo Canyon RIL_VERSION 2_7-26-2012

pofile
peofiled

Purisima

Quesnie

AL L combines

Recont Dlablo Igs
Recent Diablo qe 2

Repart en Anadysis of Shocebeo Fault Zone Appandicis CRD

Faguré 2

e 3

Fgura %

Fgura 7

Fgure &

Gross Section
Cross Section
Cross Section.

Cross Saction
PFOF

Word Dog

Graph/TIFT
EagramTIFF

Excel Doc

Excel Doc

Crons Saction

Cross Saction

Crens Saction

Cross Section

Cross Saction

Crogs Section
Text Bacisment
Text Dacument

Map and Crow

Shorelire and Rit\Plate 1 Geologic sag of
Ehereline Faul sone sy ses pdt
Shoralioe and FL\Plate B-1A Narth Saction
Geologic Map Marraw Bay 1o Paint.

Bachon sl
Shovelioe and FiL\Plate 8:18 pdl
-1Cadf

Shoralios and B\ Plae 8-
Shocoline and f(\Mate 810 odf
Shoceling and FIAPae 12 adf
Shereline and i Hate 1 1bupdi

line 3 ST
Shevilite and RIL\Piate b-2a sell
shoceling and FIL\Pe L Zd.adi
Shoreling and fL\Pate 1-2c pdf

line 2 L i
Sharelire and B Fane b3apdt
e ate 13 pdi
Shoreling arsl ALPae H3codl

‘Ehecyling and B5L\Plate b 3d gdf

Sharpline ard B ot

Diabic Canyon SF51 SER\Peer Review
Camment Resghution_Diablo Canyon

B VERSION 2 7-26-2017 dock
Paurgsigendilesit

Heuresierofiled.nf

NITE DOLP PSHA Raiew'Appandin CHID:
Atachmangs\Astachement (08 Moo

LACERFN Eanits inputfiles\Clusarie sy
‘Shoreline and RIEALL combined f

Shoreling ars RILRALL combined pdf

Shotulie and BARALL combined sl

Shoreline and RILYRM 1 combined. odf
Shorelion and FILARM L combined sdf

‘Shoreline and BL\RA § comingd df
irve x|

Fheralire sl RiL\Recent. Diblo £Qs 2021

‘Shoreling and FIl\Report. o0 Anavss of

Juty, 2012

Bathymetry data sod LIDAN (POAE, 2010)

Battymetry dats snd LIDAR (PGAE, 2010)
Bathwmatry data snd UDAR (PGEE, 2010)
Bathymatry data and UIDAR (PGRE, 2030)
Bathymotry data and LDAR [PGEE, 2050

Bathymetry data snd LIDAR (PGRE, 2010)
Battymatry data snd LIDAR (PGRE, J010)

ealogi map of the $horeline Fault Zone study ared

Mo th Settion geologe map Mermo Bay Lo Faint Buchon
Central i Mg Point Buchos to

South Saction grologic map, Double rock t San Luis Hil

Southwest section gealogic map, Point san Luis ta Pisma Brach

Map of Subimesged wave-cut platlanms and strandines with top of bedrock
contous

Map of submerged wave-cut platforms and steandiines

(PGRE, 2010)
Battyrrvetry data snd LDAR (PGRE, 2030)
Sathymetry data snd LIDAR (PGRE, 2010)
Bathymatry data snd LIDAR (PGRE, 2070)

(PGRE, 2010)

Map showing submenged strandlines, wave-cut glatforms, and geclogy
Weap showing ssbmenged strandlines, wave-cut platforms, and geoloss
Map showing dllines, wave-cut

Shoreline Fault Zone Stody (PGRE]
Snareling Fault Tone Study (PGEE}

Shareline Fault ¥ (PGAE]

| pofde sk
sirandlings
profile along coastline shows 4
sezandlines (alternative 1)
i prafde ma‘
i 2

Shoreling Fault Zone Study (PGET}
WF Hanna, $H Burch, TW Dibbles Ir.
‘Geaphysical Fipld investigations.

AAIRESPONSES, SHOREUME FALILT ZOME
STUDY. Base map & from Final Shafeles
Fault Repoet [PGRE, 2011

Plate 1.

RATRESPONSES, SHOREUNE FAULT ZONE
STUDY. Base map i from ball of 3. (1979),
arigieal scake 1:62.500,

Shoreline Fault Regort geoiogic map
{PGAE, 20 1), and Figure

2 for their locations an fhe geologic map of
Hall et al. |1579). RAI RESPONSES,
SHORELINE FALILT ZONE STUDY.

Shoreling Fault Repart gaologlc map
{PG&E, 2011, and Eigure

2o thelr loeation on the geologsc map of
Hall et al. {1979]. RAI RESPONSES,
SHORELINE FALILT ZONE STLADY.
Shoreling Fault Repart geologic map
{PGRE, 2011, and Figure

2 for their locations on the geckogsc map of

prolie aong
wtrandines (alternative 1)
Gravity. Magnatics, and Gealogy of the $2e Andregs Fault Area near Chalams,
Laiiforna
Paer Review Cs Report Research Letter an;
Confirmatory Analysss of Sesmic Hazard # the Diablo Canyon Powes Flant
from the Shoredne Fault Zone
L cver km long Piofle A4 (dlong the Hougn Tasit]
Map of the Hosgri fault and Sathymatry

Fanile Inpun file.

Faultinpot file

Seismic Saurces and Geclogie Crows-Section
Linms Shawn on Final Shoreline Fauk Report
Fate 1 {Seokgic Maal

Sdmic Saures and Gecloge Cross-Sechen
Linas Shawn on Hall ot al, (1879)

Geologic Map

Genlogi Crows Section A-A° Shawing
Prefemed Dus of Fault Sources for
“unlinked” Model

Genlogk Crom Section A’ Showme
“Altarnative 17 Dips of Fault Sources for
“Unlinked” Model

Geologhc Cross-Section A-A" Showieg.

Hall et al. {1979} RAI
SHORELINE FAULT ZONE $TUDY.

2 for thair lacations on the geologe mag of
Hall et al. {1975} Al RESPONSES,
SHORELINE FALILT ZONE STUDY.
Shoreling Fault Mepart geologic map
IPGAE, 2071], and Fgure

2 for

2" Dips of Fault for
“Unlinked” Model

Gealoge Crows Soction 8- Showing
Profermed Dips of Fault Sources for
“unlinked” Mode!

Genlogic Cross Section B:B' Showing

Hall et al: {1575}, RAI
SHORELINE FALILT JOME STURY.

Shaorefine Fault Report gealogic map
{PGAE, 2011, and Eigure

2, for thair locations an the geolegic map of

1 bigs of for

Guologi Cron-Section 8- Showing

Hall et al. {1575). RAL ¥ Dipeof Fauk
SHORELINE FALILT ZONE STUDY. “unlinked” Model

usGs USGS sarthquuke data
UsGs USGS earthauake dats

Roport on Analysis of Shoreline Fault Zore,
Hardeberk

Figure la compares the eplcenters from Hardebeck's tomagraphic inversion
oS ient T SEE g & decimated
wersion of Hardebeck's modsi as 3 starting model with 6 of the available
data. Fagure Ib shows &

dapth section far the target events.




Fgure 2

Fagore 3

Feore 5

Fgwra

e 2a

e 26

Fgarn 4

Fgure &

Fgurn 7

Fagre 82

Fegre B

Figwre 1

Fawe 2

g 3
Fagure 4
Fgore
[
Fgore 7
[Fagare 8

Fgwre s

Map and Cross
Section

Map snd Cress
Sextion

Map ang Cress

Meap snd Cros

Map snd Crow.

Map snd Cross.

Map and Cross
Sexctan

Map and. Cross.
Swétion

Map and. Crowm

Map snd Cross

kel

5

£

4

Shorglineard Bi\Report oo Anatyes of
Shoceline Fauh Zone Agpendses CA0.pal

Shaselire 4 st o A, ol
‘harceline Fault fone Agpendies CAR pdt

Engreline: ard R Report on Analyss of.
Shocaling Fauh Zone Agpentices (A0 ool

‘Sherelioe aod SiL\Nepert 0 Anabsis of.
Shereline, Eaudht Zone Appendices, CAD. pof

Shovgline and AL Repst o0 Aok, el
‘shereline Faul fone Appendices (AR pdf

herlie Fauh fone Agpendices, CAD. pal
Shoreling ard Fil\Report oo Anayss of
Shoreline Fah {one Agppodoes CA0 oot

Shorelics Fautt Tone Appendces CED pdl

1
hereline ‘aum_'nmm_esm_pﬂ

‘Shoveling and BL\Repoct on Anatyss of
Bwraline Pl one Anpentices CAD.pal

Shoceline,and B\ Report on Analyssof
Shereling Fauh Jone Agpendees CAD.pil
MHMAMMM Numei

Shoryline ard BL\Report on Anatyus of.
Shereline Faul Zone Agpendices GO, pf

Fhoreline are FL\Report on Aty of,
shreling Fault Zone Agpendces CAD.00f

Shoceline ard 85t Report on Anatyss of
shereline Faull Zons Appandicns (AR pdl
‘harceling ard fl\Report on Anatyss of.

Sherelime ardd Bl Report o Anabyes of
harceline Fault fone Agpendies CAD, pat
‘shoreling ard Bi\Report on Anatvis of

Shacgling Fauh one Agpandice, (A0 ol

Shereline and Bit\Repert on Analvsizel.
storeline Faul Tone Appendces (80, pot
Ehoroling and B\ eport on Anabiys gl

Shealine Eaul Ione Appendicns, CAD.pdl
Shoreline and Ril\Report o4 Anatysis of
horeline Fayl Zone Appentces (50 pdl

Shereline and Bil\Report on Anabvss of
Shoreline Fauh Tone Appendees C&8,pit

Pigure. epicenters from Inwersion
!nd nanllnwmnmn derted from & fomagraghic imvrsian wing an injtisl

Repart an Analysis.of Shoreline Fault Zone,
L et al. {2004) and Harcebeck

Repart on Analysis of Shoeeline Fault Zore.
Hardebeck

Aeport oruAnalysis of Shoreline Fault Tore,
Hardebeck

Raport on Analysi of Shoreline Fault Zora.
Hardebeck

Report on Analysis of Shoreline Fault Zore.
Hardebeck

thie statewide 30 el of Linet al. (2009). Figure:
25 shows a depth section for the target events from their Figure 2a locations.
Figure 3a compares the opicenters from Hardebeck's mmn:rlwlc Ivarsion
{rad stars] o op el < from 3 i initisl
30 Vp model from Tharber ot al_{2006] for the greater Parkficd region.
Figure 36 shaws a depth sectian for thie target svents froam Lheir Figure 38
lpcations.

irwarsion
1uq e 1o n-:mnam from o ssmagraghic inversian sing the same
input madel but the lavion dats. Figure db
shaws.a depthsection far
ha target events fram their Figure 4a locations,
Figure % opicenters fram invarsion

{red stars] to epicenters derived from a tomagraphic mm.mmngﬂmsa_
Input model but. exclsding the S-wave data. Figune Ab shows & depth section

fior the targat

wwwents from their, Figure 4a locations.

Figure L. {a} Mag view and of regli trem
Mardutsck's metrsion The, bew in the
wiotted in {io},

of al th [entored crelos),
waplosions 1rn‘um\. sulimic statmns [black trisngles) snd medsl grd rodes
ioolorw diamends] inclded far

Repart an Analysis of Fault Zone.  the
U et.al, (2008)

Heport on Analysis of Shoreline Fault Zone.
Uin tal. (2008

for Sub regon Sdtlnenl (2008}, from
whiich the ¥ rdel
Map showing the distribution of seamic Mations ired trangles) and madel
£nd nodes (black dots) for . tomoDD inversions. modéied from thework of.
Lo er {2005
() Mapviow, and (bl cross section jeentes gaint ot 352,10, (1008, arimuth
1290 CW From North, hatf-width 1 km) of Jocations fram a tomoDD mersion

mllu!mdsms
Beport on Analysis of Zorw, madel Lin et al. (J009), and dhat
Jin etal. (2009) 'Iwnmrmndpsu of PGEE data,

18 b ion [ceniter paint 2t 35.2 10, 120,860,

Riaport an &nalysts of Shorgling Fault fona.

~.n et al, (2009)

azimuth 129° W from Rorth, half-width Lkm] of cations Irom & tomoDD
imvarsion nsu‘lhs madified initial mared from Lin ot 3t (2009), cross:

 PGAE data, and Ewaves anty,
s Mg view e :hlw-a-ulm feented point ot 152 10, 130 86, stbmetn
1290 CW. from Morth, half-wedth 1 km), of locations from a tomeDD mverson
WPUGSMRM madifiad initial meded from Lin et al, (2009), and

Report on Analysis.of Fors,
Uinviet al. (2009] aned Hardebick

Roport on Analysis.of Shoreline Fault Torw,
Hardeberk

H of PGAE dataplus.
wrens-correlntion dita for NCSN and SCSN stationl.

Map view and [ cross-section [cester pomnt at 35.210, 1208460, asmuth
129" CW from Narth, half-width | km) of cations fram a tomelith inversion
aing P and § wavs, F the 4 km grid docimated Hardebeck. madel, and erow:
carrelation data from my feanalysis of PGRE data

{3} Map view and (b cross-section cented point 3t 35,21, - 120086, azmauth
1290 CW From Korth, half-width 1 km) of locations fram & tomeD D smversian
wsing P and § waves, liulbhnwﬂlmnd.m mosdal, and cross-

Report on Analysis of Zore. fation data from
Hardebeck PURE data,

tompansan of i
Repart an Analysis of Shareline. Fault Zone.  stars|
Hardebeck o the epleenters shown in Figure 3
Aeport on Analysis of Shorstine Fault, Zone,  Comparsan of {red
Hardeteck 52315 tor the epcenters shown in Figure 7

Saudy, area in Cantral Caidornia i o Coastling

Rapert on Analysis of Shoreline Fault Zoe,
Hardebeck and LISG5

Report an Analyiis of Shoreline Fault Tone.
Hardebeck

R i Fault 7
MES2001: McLaren and Savage (2001);
MBS DD fe-sarpled McLiren aed Savige
{2000} madel; USG% C3T: madel used by
the NCSH for routine location purposes far
the Central Coast §C5T) regan
{Dppanheimar, ot al, 1993]

and mappod ssrface traces of faults ore showr, Palygon intludes sventy
analyzed In this study.

abtained by, beannn Mardabeck and times
1he phase
ks,

Wesgcity-dopth Functions, I‘of The study, region

Report an Analysis: Map view. panets) of double-
Hardsbeck trence solaions v Daffor 1380 saruabe:
Fiaport o Anaiyai o Sharsil T T ap vew rtins fhatt reci) o bl
Hardebark for
Aepert on Analysts of Shoralh it Zore. Map | a riets) of double-
Hardabatk differonce selenans, (D01 DaL for 65 earthguakes
Repert on Analysic of Shoreline Fault Zome, Map view s of double
Hargebeck it far 1375 using 3d Model
Feport on Analysis of Shorel It Tome. Map vew o actions (ot ) of deuble-
Mardebeck et o o 51 wsing 3l Msdel
Wi Analysis Dore: Map vies: s " i £ doublh
Hardebeck ity far &5 Ing 44 Model
Mistograms of kteral and vertical relative kcation errom of 30 double
R e Zone, dife otions for 1375, irig the Combined pick
Hargebeck data



Report on Analysis of Shoreling Fault Zore Appendix B

Fgre 11

Fgurn 12
gty 13
Fagore 14

Fagure 1%

Fagure 18
[
Faguirn O
Figure D3
Fgura 04
Fagure 05
e 0%
Fagure D7
Fagure U
Fagwre 09
g 010
Fgure D11
Figure D17
Fgare D13
Fgra Di8
g D55
Figure D16
Fagure DI7
faglara D18
Fwre D12
Fgure DO
Fgure D20
Fegure 071

Fgure D22

Fgore B-+1

Figore 8-1-2

Fgore B-1-3

e 811
Fagure 8-2:7

Figuro B3-1

Map snd Cross
Section

Map and Cross
Sedtion
Map and Cross
Section

Map snd Cress
Section

Map

Croas Saction
mag

man

map
mag

map

Cross Section
Croas Section
Crons Saction
Cross Section
Crogs Saction
Cross Section
Eross Saction
Cross Section.

pof

mag

51

5%

X OET OZ 2 B B ¥ o2 ¥ ¥ o4

91

Shrelire and RiL\Report on Anabysis of
‘ereline Foul 2one Aupenmces C&Q. o

Shoreling ard L Report on Anatyss o
Fhergling Faull Zene Appendioas CAR.pd
Shereline Fault fone Aopendices (A0 pot
Ehadelive arel RBLYRoport om Anadyus of
‘hareline Fauh one Agpendies CAR pat
Shoveline ard Fl\Report on Anabvsis of

i ¥ N

Engreliee: and R eport on Analysis of.
Shocaline Fauh Zone Agpentices (A0 ool

Shoreline Fauht Tone Appendees C&B,pit
Shovgline and AL Repset on Aok, el
shereline Faul ona Aape

Shoreline and B\ Report, on Analyes of
Snoreline Fauh Zone Agpendicss CAD. pal
Fhoreline and EIL\Repert.o0 Anpives of.
Shoreling Faull fone Agpendces CAD pof

Sheosiliren anal B Report o Anahuy ol
Shasaline Fault Tong Agpendces (Aol
Shoreling and FIL\Report oo Anavss of

Seabiiin of
Shoreling Fauh Zone Appenicss CB0.pdl
Ehoreline a0 M\Repoet 00 Anadyses of,

Shereline and Bl\Report.on Anakvesof.
Storeline Fault Zone Appendies CAD.pal

Report on Analysis of Zome. L ion errors for the 65 slong the Shorsline Fault Zone
Hordebeck waing the 30 mod,

double diffe with their
Report un Analysts of Shorehne Fault Zone. v i ‘ es at the 30%

Hardebeck el For the 30 DD solutions shown in Figura B. 15 Shorebing Fault

Report FATN data

Report on Analysts of Shoreline Fault Zore.  Test WWIG data. )

Wepart an Analysi of Shoreline Fault Jore,  this stidy and shawn in an‘il ::: 2 "
i fin ke i d verves|

FRepert an Analysis of Shoreline Fault Tome.

12/01/2010 Shoreline Fault Study. PREE 1985

Shoreline Fault Study, Langenhaim sl

1142242010 2009

‘Shareline Fault Stuy, Langenheim ot af

11/22/2000 2005

/3072010 Shareling Fault Stady

11/22/2000 Shareline Fault Stady. (Watt ot &, 2009).

1L/22/2010 Shareling Fault Stedy. (Skter et al.. 2009}

11/22/2010 Shoreline Fault Stedy, (Siter o1 al, 2009}

1172272008 Shareline Fault Stedy

11/22/2010 Sharefine Fault Study

ALK 2010 Shareline Fault Stedy

117222000 Shoreline Fault Stody
S| rve. and BLA Rt oAby ol
‘Shoreline Fault Ione Aopendices CARD pdf 114302010 Shoreline Fault Stady
e ard Bl An
Shodeline Fawlt 2one Agpeniboes CAD.pol 11730/2010 Shareling Fault Sudy
‘Shoreline ard BIL\Report on Anatvss of
‘Shoreline E3uh Zona Appandice: GAD oo T1/22/2010 Shareling Fault Stedy
Shoreline ard B\ Repert, on Analvus el
‘Shorplive Foult Tone Appendcey, CED pal 11/22/2000 Shorefing Fault Sty
‘Shoceling a0 FiL\Repert. on Anatyss of
‘Sharelics Fault Jone Appendes CAD oot 11/22/2010 Shoreling Fault Stedy
‘Eharoling are Bal\Rpport.on Anplysingt
Shecaline Fauh Zone Agpenices CE0.pol 11/22/2010 Shoreiine Fault Stady
shoreline ard RU\Report on Adalysisof
[ 1172/ 2010 Sharehing Fanlt Sudy
Shecelionard B\ Rapert oo Anabes.ef.
Shoveline Faik Zone Agpendices CED. pol 117222010 Shoreline Fault Study
Shareline and MLNeport on Adalria of.
sherelios £ault lane Anpendoss (AR A 11/22/2010 Shorsling Fault Sy
li An
Shereline Fauh Jone Agpendces CAD.pil 11/22/2000 Shoreline Fault Stdy
shorelion and P\ Repect on Anakof
i 1 /7212010 Shoreting Fault Study
line and Bt}
1 Zona CAD,p ateling Fault Study
Shereline and L Report on Anayss of
‘shareling Fauh fone Appenax B pdt

Shoveline ard RithRepset om Anabysis of

2o paat

Shoreline Fault Study, Project DEM (2010},
ESRI Diatn & Maps (2009). Published
gevlogic maps (Hak, 19732

andl 1973b; Hall, 1979, Haniaon et al, 1954
Lot and Mall, 1894; Wisgers, 7009). 1T5P
geologic meos |PGEE, 1068,

109,1990).

Shaorefine Fault Stady. MBES bathymetric

gt panal] Geection aft f all s sokutions for each.

avant song the 557

parman of 198%0T5P, < Intessity with 2009 Helicopter,
Total magnetic intensity anomaly map
08 g the | California
' | Cattornes

Tatal Magnatic intarsty man for the 2009 Helicopter Survey Area

Track lina mag of marne geophysicsl data colected in 2008 and 2005

mag of the 2008- ¥
Residual mageetic ansmaly map of the shallow sstisurface, [<500m) = the,
2008/ 2009 marine wavey area

d dta

Telicopter tatsl magnetic inensity re-gridded to 30m spacing

Madusctian to Pole ation of the Tetal Map
Bathymetry inm [negatrve to denote depth, below sea lewel) as white
£entous con e RTE field map

T Angle Magnetic p based an pter RTP Anomaly
Wap

Warizontal Geadient of Helicopter Redusction Lo Pole Anomaly Map
it angie of the helicagter RTP with the approsimate 80m bathymeatry
contour

Tat-angss of B Y —

Test magnanc madel with ing & apenuth of (08

Imeded 33)
with & 200- h et
bady {madal 34)
s sensii with a 200 : ine fault
magnetic bady {model 3a)
witha d horaling Gult C3

magnetic bady (model 35)
magnetis, senstvity test with.a 200.m-thick sputh-deppng Shoreline fault
magnets bod imodel 36)

Arens of priveous geologlc mapping

Shoteline ard BL\Repart on Aakyss of dats 2010, USGS Togo maas. PGRE LDAR of fa) USES ith (5] the new LDAR a
Zone = 2120/ 2010 San Lus Hill
Shoreline and RiL) t on An: of Shareline MBE: an of fa] LTS ioh
Shareling Pt i et dits 2010, LTSP 1988 Pecha Rack
Shoreling Fault Stedy, Project DEM (2070},
i An; of ESRI Data & Maps [2009), LTSP, 1986 and
Shereline Faish Jone Agpends B pdt 12/30/2040 1988 Offshore samphes obtained during the LTSP| and in 2080 for this study
‘Shoceline and BR\Repert on Anakists.of Shoreling Faalt Stedy, LTS Plate ql6:da  Comparson of (2] LTS® geolegy. map with (b} the naw gealogic mag mear
‘shorgline Fault fong Appond 8 pof 12/20/2010 [PG&E, 1950). MEES Platelc [PGRE 2010  Olson hil
lire and B Shaneting Fault Study. BBES bashymetric
Shorpline Fault Zone Appondis B pd! 12/20/2000 dats 2010 Gromoephic regions in the Sharekas faull rane udy anes



Repart on Anadysis of Shorelioe Fault Zone Appendix E

Pgre B-5-2
Fgre 833

Fagure B:3.4

gt B35
Fgwe 836
Figure 841
e H4-3
Fgire 843
Figuro 844

Fgure B-5-1

Fgore 8-5-2

g 053

Figare B-5-4

Fgre 855

Figorn B56

Fgura 857

Fagwre B-58

Fgute §-5-9

Fawre 8500

Fguro -2

[

Figure F-3
Fgurn -2
Figure £
Fgurd G-
Figare G-2
Figure 63
Fignre G4
Figure G5
e GE
gurg &7
Fewre G4

apirt 6B

Faguon H-1
Fguro v.2

Fgure b3

mag

g

Stravgraphy

mag

g

101

103

1

n

ks

Shoveline 3rd Rt Repart on Anabysis of
et

Shoceline Faull 2o
Shorpline and Bil\Repert on Anabetiof -
Shorgline Fauh Zone Agpende §.pdf

Shorceline and WL\ eport on Anakyss of

Study

12/21/2010 Shareline Fault Stady

paf

Fault Stuady, Hanson ot al 1994,

Charactenstics of the ilay snd Sants Ross Reef shelves

% b birdronk Bosa

Channel profiles of the thalwags of Wy and Pecha Creeks
wmufmdm m:hn:«wwo{mmm Fault 7ans:
of Oson

e airsel Bl A Shioreling Fault Stedy, MBES
Sheselive Fault Zone Appords B pal 12/22/2010 data 2010 and 2009,
Soreline mm.Mmvaf
‘shorelins Faull fone Appendi B paf 12/21/2010 Shorefine Faalt Stiedy, (Hanson e al., 1994)
Shacaline and BLhReport, on Anabyis ol Shareling Fault Stady. Offshire faults, from,
i Tone ot 1 PGRE 1986
Enareling and. ReL\Repert of Aatysis of Shareline Fadlt Study. Figare modified
Shorolira Fauh fons Appengde § pdf 12/ 2042000 from Hall {13730}
Shoraline and L\, o Snalis ol Shoreline Fault $tedy, Ofhore faults from,
Shoreline Fauh Zone Agpendi 8 pdt OL/04/2011 PGAE 1585,
hoteline and BL\Report 60 Anatss ol
Agpnnds Bpsf 12/20/010 Shoreling Fault Sty
o0 Anakyssof
Shareline fauh Zone Dot Shorelin

Shaenling ard B\ Rapor, on Aabys el Shoreline Fault Study, LTS (PGRS 1900).
Shoreline Faul Tone it 12711 .
‘Shareling and L \Repart on Anahves ol Shoreling Fault Study. Comap proties
Shergline Fauh Zone Appongs i pal 12/21/2010 {PGEE 198%)
Shergline and B\ Report.on Anafyss ol
Snoreline Faul 2one Agpenia B.oa! 12/20/2010 Shorehine Fault Study
Shecaline and
Shoteline Fauht Zone Agpendis 8.5t 1242042010 Shoreline Fault Study
Shocalios aod Mi\Repert 50 Anphves of
reling Zone. P
Shoveline and ML\ Report on MM ol
Shareling Fault Zon Stacky
i e st Lon ot
Shoreline Fautt 2 pal Study
a
Shaealine Fault Tong Appends 8.2 12212000 Shoreline Fault Study
Shoteline ard FIL\Report o0 Anatysss of
12/2142010 Shareline Fault Stady
‘Brerolioe and B\Report g0,
Shereline Fauh Zone Appendis E.pd
wammmmm
§h Fault Stuety
wmmmnmm Shoreline Fault Stedy. USGS fauk (OFF,
Shoceline Fault Zone 2010
Shareline Falt Stady. MBES dats wire
collected in 2009, Bathymetry data for the
shaded area affshore of #2 Guchon was
Shedeline ang REL) L 0w A collected in 2007 s part of the Califorsas
horeline FauftZpne Append £ pdf 123042010 State Wabers Mapgng program
mmmmgm

12/21/2000 Shareling Fault Stedy

1212102

dine Fault Stady

12/02/2000 Shareling Fault Study

1

Shoretine Fault Stady

12/02/2010 Shoreline Fault Stady

Fault Sty

Shoreling Fault Sty

12/02/2010 Shareline Fault Stsdy

Muu_qs_mwﬁ
Shereline Faul Tone Sapendx E.p0 12/02/2010 Shoreline Fault Study
o ¥
lire 12/02/ 2000 Showeline Fault Sudy
‘Shoraline ard B\ Repert g0 Aty of Shoraling Fault Stady. 2008 and 2009
reline. Zono pi HEMIC UNVEYS
Shoveline and B 1 om Anabyses of Shoreline Fault Study. 2008 and 2009
Shovgline Fawll one Agpands £l 12/02/2010 simic survays
‘shareline and Bi\feport o0 Anabvis of

ire fai £

Shareling Fault Stady

wal

Faults fait zane stady vea

Simplified geclegic map of 1he Shareline fault zone study area with semiicity

{ U ates adjacant to GLPF

V) anomaker,

freem marine and hebeoptes surveys

area of Franciscan e 01 feld
anomales

= of fa} thy with (b} the magnetic.fiekd

DCPP area

ot fa]  Faul tha LTSP with ()

n the Pismo fram this study

Ceamap setsmac-reflection Bnes CM-21 and CW-23 across the Hosgri fasit zome
el nareh ends of the Norkh segmest Shonling snd NAOW fauies

and |(lnaleos\mdms across the RAOW fault

Comparson of (4] MBES batsymatey with (b} inarpreted geology ana €
{C-1Lof the Sharefine fault zone

west of DCPP
Comipadman of [a] MBES bathyrmetry with o) interpreted gealogy ang £
paleastrandlings across the Cantral sogment (C-23 of the Shareling Fault 2ane
‘southwest of the [XFE entrance

MBES i)

paleostrandlines acros the Central ugmmt’[:-no{ the Shareling fault pone
west of Olson Wil

£ 2] MBES Bl

nd i)
paleastiandlines acroas the Cantral segiment [c ) ef the- mmn sane
west of lanlmloa D'nk

Compatison of | and &
palegstrandlines acros the wmw armsm—mnm o
southwest of Point San Lisis

Apparest offset of Cretacenes sandstone beds across the Rattiesnake faui.
$an Lin Bay fasit zone

Isastatic gravit of comtal al,, 2008]
Mastatic gravity anomaly from Extern Bay to San Luis Bay showing the
locations of gravity stations used to construct the map

age of the study area

of 199017 ha 2009
obshare OCPF arca
of 1982 1T5P with the 2007 MBES
oﬁslmeolmlllam
Ak
Mthe at of th:iriah Hill 016

Wertical composite onho-ainphoto #nd LIDAR mage of the DOPF

posite artho.airph st 4 DCPP

Composte 0rho-irphoto Lidas view Lo st of DEPP Dacharge Cove

i bR i i O Ml i
Conposite ortho-airphato-lidar virw to southeast of Olion HIll area

Composhe artho. aupmmw wiew, b east of Cison Wil area
ared LADAR g o Cresk

Caurypee phatn Lidas, Creek ares

Navigation for 2008 and 2005 USES High-Sewhton Sesmic-Raflaction

Saryeys
Navigateon for 2008 sod 2005 USGS High-Resoluton. Sesmic-Reflaction
Surveys

U563 Sersmic Line PES-22, USGS Processing ard Aepracessed Data
Companaan



Repart on Analysis of Shoreling Fastt Zone Appendin |

Report on Analysis of Shoreline Fault Zone Appendix |

Fgre HA

Fagure 151

Fgurs 1-1-2
Fgwa 1-13
Figwre 1-4-4
Faguret 1-8-2a
Fgure a2l
Faguinn 1426
Fgure Fa-2d
Fgrn 143
Figuite 1-4-4
Figura 185
Fagure 464
e 1468

Fewe 15-1

Fgure 1.5°2

gy 151
Fgure 161
Fagrd 162
Figue 1-7-1a
e 1-7-10
fgiirat 1.7-2
Fwe 173
Fgore 1T a9
Fagurd 17-4b
Fgire 175
Figuro 760
Figute 150
Figere FE-78

Nagaoew 1-7-7h

Tahle 1

Fagora 1
gt 2
Fguwe s
Figure 36

e S

Figure da

Figure &b

sl

mag

dingram
Map ang Cress

Map and, Cross.
Map and Cross

Weap and, Cross

mag
Seme
map
Eraph

graph
granh
aranh

Map

erash

mag

aragh

table

Map and Cross
Sextion

wragh

araph

eraph

&

Shoreling and RL\Report on Anatysisof
Ehereline Fauh Zone Appendis £.o0
Shorpline and Bil\Repert 00 Anabetiof
Shareline, Fauh Zone Appenis, |.pef

Shodeline and MLy Report on Analyss of
‘Shoreline Faul Zone Aapende ), ool

1 ! Anarysss of
Sheseline Faul Zone Appondia | pof
Shoreline and AL\Report on Anatess of

‘shorelins Faull fone Agpendix Lpd

Shacplie and BthReport on Anatys ol
Shereline Enlt Zone Appendiz | pef
Sngrelice: ard. B\ fepoet on Anatysis of
hocaling b fone Aupends | i

Sheepling.and #\Repart oo Anobrirol
Shateline Fault Zone Agpends |.pef
hoteline and ALepert 60 Anatss ol
‘Shoreline Eaislt Inne Appnodi L pdd

Shaceline.and Bil\Report on Anatyssof
Storeline Fauh Zone Aopendiclpd
Shovgline and AL Repset on Anabst.ef
‘shareline Fault Zone Append | pdf

Shoreline ard BL\Report on Analyss of
Snoreline Faul Zone Agpendis |.pdl
Shoreline and B\Repsrt o Anatyss of.
Shoreling Faull one Agpends L paf

Sheosilires anad B Report o Anabyus of

Fheralivm Faulh Tons Appendnl Rl
‘Shoreling ar FIL\Report o0 Analvss of

Shoceis ! Anabysis of
Shoreline Fault Zone Aapende tpot
‘Shoreline ard BILReport on Anatyss.of
shoreline Faul fone Appandx | pdf

Shoreline ard B\ Repert on Analves ol
ghorglice Faul fone Appantis | pdf
hareling and FL\Repact oa Anaiyss of,
ml_nt_isei.ummm_.a!

Shereline Fauh Zone Ap) PGM
Hhwreliree 3 RELARRRrt o0 Analyss ol
Ehavsling Fauh Tone Apponds |.od

Shecelie.ad B Raport o0 Anabvssot.
Sheseline Fault Lone Aspend |.pef
haeline ansd ML\ eport on Anahvia ol
Sharelloe £ault Looe Anpendis Lo

li on Anabyss of
Shoreline Fauh Jons Agprnds |pd
horeliog and B\ Rerert on Anahiss.of
Shoreline Fauh fone Appends |pdf

li ! of
Ehoryline Fauh Zone Appondi | pd!
Shereline and ML\Report on Anatyssof
sharelins Faull fone Appenan bpdd

Sharoling and B|\lepart on Ak ol
‘Fhoceline Foult Zone Appendix | pdd
‘Shoreling ard. anﬂ_

Mic-!:uukimm]ﬂ'
Shoreline atsl BL\Neport on Anabee.of,
Shorelice fauh Zone Aopand)ad

‘heraline and BRL\Repert on Analvss.ol
i Anabysis of
Shereline Fauh Zons Apperda | pd!
Shaceline ard BLReport o0 Analvssof
‘shorelics Faull fone Agpendo .ol
Shoraline, and B\ heport on Anakn ol

‘Eheveline Fault Tone Appandix ) ot
Sngrelice: ard. B feport on Anatysis of
Sheceline Fuh fone Agperndie | ot

Shereling and RIL\Raport oa Analyss of
horaline Faul Zone Appendi ) odi

Shereline and Bil\Report <
Shoreline Fawh fone Appendi | pdf

Shoreline Faul Study

Shareling Fault Shady
Shoreling Fault Stedy, DUPP LTSE [FGRE
158 Plate 043121, GS6 016 Mate &

12/02/2000 |PGAE, 1050)

12/21/2000 Shareling Fault Sy, Hanson et al 1993

Shareline Fault Stody, (Weber, 1933)
Shiareling Fault Sedy
Shareline Fault Study
Shonaling Fault Stady
Shonefine Fault Stady
Shareling Fault Sty
Shateline Fauly Stady
Shoreling Fault Stedy

12/27/2010 Shoreline Fault Stedy

Shareline Fauil Stedy

Shoreling Fault Study, Shackbotos {2000
and Waelbroeck (2002)

Shoreline Fault Study. Lambeck evat.
12002) and Lambeck and Chappell [2001).
{Peltser and Fairbanks, 2005]

Shoneline Fault Stedy. Manson et al, (1994),

Cutler {2003} Chappall {20021 I-ll'ﬂblﬂ

Reprovessed USG5 Setsmic Lne PES-22

Map of shorebn faut cone study srea

o oA LTS & mapping
d o
knmelmm Ammu lhl mm! mhle Taaturos formed by
and th
e of dl d smaredl levels A and
o
riple i e angh lewel B

Example of strandline and shareline angs mﬂdmu uuwu-n\t vl €

Exampie of ghe
level O
Al anabyiis of sub d strandites and, wi-
ot platiorms
af thoreine angies
USG5 high I refl
peofile PES.021
e togaf in the stiidy aren

Bathymetric profiles across the inmer contimental shelf and neas Plsmo Beach
m the study area

Comparisan of & ¥

Sea Invel rise since the Last Glacial Maximum

and Chappelt (2001).
{2002) Potter et sl [2004) nmqm:

Shiarefing Fault Stedy

Shoreling Fault Study

12/20/ 2000 Shoreline Fault Stedy

12/20/2010 Shorefine Fault Stedy

Shanehing Falt Sudy

“Shoreline Fault Study

13/T2/010 Shorsling Fault Stady

Shareline Fault Stady

122742016 Shorsfing Fault Srudy

12/37/2010 Shorelineg Fauls Study

Shoreling Fault Stedy

127272010 Shoreline Fault Sty

10/12/08 10
07a4/03

Shanehng Fal Stedy

Shoreline Fault $tedy
Shoreline Fault Study. Giuaternary
faults are trom PGAE {1988); San
Lulw/Pisme structeal block (Lettis-and
athers, 2001 |

Shiareline Fault Stedy, Mclaren and Savage.

{2000)
Shoreling Faalt Sy
Shareline Fault Stedy

Shoneling Fault Sedy

Shoreline Fault Stedy

Shorefine Fault Study

constimats for sea-devel stillstands
Mean siopes and masmism widths of submerged wave-cut platfarms

Wave-cut platforms wider than B50'm
Map of submerged M5 53 wave-cut platforms west of San Luis Hill and Disos
il

Priofilies o MIS 5a wave-cut ghatlanes west of San Luis Hill snd Olson Hill
Prallonnary age assessment of wel-developed wave-cul patforms and
strandioe in the Wlsy m-luuaummm upftcate
¥ age e el wave-cut platforms and
i I based fr uplt rste.
Winve-ut platiarm sssociated with - 38m strandioe crossng The AW Faul
west of Crowbar Caman

s
e NATW fault west of Crombar Camyan

The -25m wave-cul platfc i rth-Central af the.
Shoraline faulk 1ona at DCFP
21 nd wave <t place | of the.

Shoreline fault rone wouth of DCPP
FProfiles showing -21 m strandiines and wave-cut platforms crossing the
untralwol'ﬂu Shoeshne fault zone south of DO

Zim vrendi Jt platfe e Soath, t ok the

31 mwave-tut ol the

Earthquais location parametars for the Dear Casyon sequonce,

Map and semmic Cross Section showing the Deer Canyon sequenca

Lewr hamisphers Pwave focal mechariems. Grayod
wehacity. for the harlzostal 1
[ehanrel lldtﬁ frea-dield cormecti
tor the.harirastal 2
Tehanel 3) of the mneummmm:m and Barseline comection

welocity, and

fchannal
ol the froe-feld Prer fita {

weloeity, for the sarizostal 1
fchannel 1) of the urit 1 cantainment bavse recording after filtering and.
baseline correcton.

walncity, and $ar the barizontal 2 comp

the.unit 1 2 b rdin, - filtening and
baseline correcton.




Report an Anslyils of Shorelina Fault Zone Chapter 6-Appendis A3, Dialio SAR
Update

Fgoro 4
Fagure &
Fguro 6

Faguri 7

Figure &
Fagarn 1
Fgore 2
Fgore 3

Fgura 1

Fagare 2

Fagura 3

Figure 4

Fgare 5
Figwre &

e

Fgure 10
Fgure 11
Figure 12
Fagure 13
Fglara 18
Fwre 15
Fgute 18
Fagure 17
Fagure 18
Fgure 19
Figre 30
Figore 21
Fagre 22
Figare 72
Fagura 3%
gt 25
Fagore 26
Fguen 37
Figure I8
Fgwre 278
Fagura 30

Fgwre 31

Tahble 1

graph

wraph

mag

eraph

Beach ball

wraph

wragh
araph

fragh

table

12

i

114

1%

Shoreline ansl ML\ eport on Anaties of,
shoroline faull Zone Anpands Lpdf
i A

i
Shoceline Fauh Zone Agpenda | pat
‘Sheraline and L\ Repert o0 Aahid of.
shereline Faul Zone Aapengss ).gdf

irue: A RoLh A,
Shevelive Fauh Zone Agpenids | pdl

hereline and B\Report on Analyssiof,
shoreling Faull Zone Agpendil paf

Shrpline Faull Ione Append ). pdf

Shoreling and Ril\Report on Anatysis of

horeline Faul Zone Appendi ) odi
et

Shareline Fauh 2one Aapendix ).
Shareline and BIL\Report on Anabysis of
Shovelioe £ ault Zonn Agpandis ) pd!

Sharaling and L\ Report on Anabysn el
Fhoreline Faul Tone Appendi ) pdf

‘Brerolice Faultdens Aopunidi | o
‘Shareline and BIL\Repoct on Anafysis of
Ehoreline Fayn Tone Aopenix ) pof

Shareline ard 8\ Repart, o0 Analyssof.
Shorelire Fault Zone Aspenis | pdf
Sl rve. and B\ Rt o0 Adabys of
Shoreline Fault Ione Aapendbloddf

e ard B’ An
Shoreline Foul Zone Aoperd ) pdt
‘Shoreline ard BL\Report on Anatyss.of
‘Shoreline Faull fona Appenid | gt

Fhorpline Faukt Zone Agpangia |odf
Shoreling a0 FaL\Repert on Anaivss of,
Shoceline Fayh Jone Agpard | gt

Shereline Fauh Zone Aapendis |.pd?
Shorelice: ara ReL\Report on Analyss of.
[}

Sherelionard Bi\Rapert oo Anabvssef.
Shoreline Fault i
el ansd ML\ Nepect on Anatesa ol
Shereline £ault Lone Anmendi ) odf

Shecolion and BitRoport.on Analanef.
Shorelire Faull Zone Appends |pd!
Shoreline atsl ML\ Neport on Anabees of,
Shorglice £aull Ione Appanid Lpdt

i Anabys
Shoseline Fauh Zone Appenda |pd!
‘Shereline and L\ Repert o0 Aahid of.
‘hareline Fault one Aapengs ).odf

Shereline and BithRepart, on Anatysis of
Ehoselive Fawl Zone Appords | pdl
Sharceline ard BLReport o0 Anakvsi of
‘shorelics Faull fone Agpend |.odl

Shoraline and B\ hepor, on Anaben ol
‘Eheveline Fauh Tone Appandix ) paf
Sngrelice: ard. B Report. on Anatysis of
Sheeeling and Fil\Repsc oo Anabvspf.
Shoteline Fauh Zone Anpendin |.pdf
Shereline and AL\ Repert 0 Anatvssof

Shacgline Fault Zone Appendis | g
Shoreline and BL\Report on Anabysis of
Shoralioe ault Zone Chapte §-Appendin.
Adpdi

Shareline Fault $tedy
Shoreline Fauly Stedy
Shoreling Fault Shady

Shorehine Fault Study

Shoveking Fault Stady
Shoreline Fault Stedy
Shoretine Fault Stedy
Shareling Fault Stady
Shoreling Fault Study

Shoreline Fault Stady

Shoreline Fault Stedy. Fgures from Rass
Stein,
U5 Gealagical Sunvey, 10/7/04)

Shoneline Fault Stedy

Shorefine Fault Study
Shoreling Fault Sady
Shoreline Fault Stsdy

Shiarefing Fault Stedy

- Shanefine Fault Study

Shoreling Fault Srady, Sacgh et al 1597
Shoreline Fault Stedy
Shareling Fault Study
Shoreline Fault Study
Shoneling Fault Shedy
Shareline Fault Stsdy
Shareting Fault Study
Shareline Fault Shedy

Shoreling Fault Stedy

Shoreline Fault Stady

Shanehng Fal Stedy
Shareling Fault Study
Shareling Fault Stedy
Shoretine Fault Study
Shoreling Fault Shady
Shenehine Fault Study
Shorefing Fadlt Stiady
Shareline Fault Stedy
Shoneling Fault Sedy

Shoreline Fault Study

‘Shoreline Fault Study

wedscity. and

2yof the unit L base recording
corraction

Resparse spectea a1 9% damging 10e the free-field ground mosan,
Response spectra ot for the unit 1 Eroand
maticn

spectral rate (5% of the,
1 containment base of usit 1 1o the free-feld.
Comparsan of the average horizontal response spectrum at 5% dameing for
the freafiald recording wi wpec iy it fi
a4 at,a i of 7.8 km with P
of 120 bars and kappa of 0.042 sec baved on the stochastic pont source
madel fred curvel.

‘mag of $an Simeon Earthouake

Response spectea at 3% damping Yo the free-liekd ground moton,
Raspanes spoctra at 5% damping for the it 1 contalnment hase groand
‘mation

T ol

USGS mament tensor focal mechamism for the W 6.0 Parkfieid earthauake

Top fugure s the calulted ihaar stress imposed by the 1983 Coalinga
. ol 65 W i o Tt

e CISH st i adirig pesk

herizonzal greund metons

Puak accalurations for the sverage bon i the
o Sibva (1957)

attenaation relation.

" x (45" sley. Free Field i paved

@3 north of U 1 containment)

Free-fi wlev.

i
ten rodth of UL containment),
Frea-figkd ground motians: ESTAZE T component (35 elev. Froe Field in paved
@3 north of U 1 containmens).

Anas Intessity from free. A1) This
shaws the disation of the sceloragrams.
Comparsan of free-field spectra from DOPP with these predicied fram.
Eemmnnly Used aTtenuation relations:

Resparse spectra at 3% damging for ESTA 01
Raspane spectea a1 S4 damping for ESTA 02
Resporse spectra at 5% damping for ESTA 03
Resporsa spectra At 5% dameing for ESTA 04
Hesparse spectra at 4% damping tor ESTA 05
fasponsa spectra at 5% damping for ESTA 08
Rapanise wioctea ot 5% damging for ESTADD
Raspansa spectra at 5 dameing for ESTA 10
Resparme spectra at 5% damging for ESTA 14
Mesponue spectra ot S dameing for ESTA 15
esparse spectea at 5% damging dor ESTA 16
Raspanse spectra at 3% damping for ESTA 17
Hesparse spectea at 3% damping lor ESTA L8
Raspana specsra at $4 damping for ESTA 19
espare spectrn at 5% damging for ESTA 20
Rasponsa spectra at 5% damping for ESTA 21
Resporse specia ot 5% damping for ESTA 23
Mespora spactra 81 54, damping for ESTA LT
Respanse spectra at 5% damging for ESTA 28

Paak valiut from the GCPR mcordigs of th 2004 ParkSald Earthquake after
baseti ions. See Figures. and 7.for i i




Tsble 612

Tahie 610

Tabile 624

Tabin 620

Tubla b-3

Table &4

Tabie &5

Table 66

Table 57

Tabile 69

Figurn 6.3

Figra 643

Fagura 68

Igute 66

Figure 67

Fewre 68

Fguro 69

Fgura 6105

Fagure 6100

Fgute 6210

Fagure G110

Fgure 622

Paglire 613

fagare brld

e 1%

Fgure 615

Figure 6-17

table

table

tabile

wable

table

sable

table

eable

i

§

§

n

e

n

3

n

s

£

L

Shoeeline and BIL\Report on Analyss of
oreline Fauh £one Chapter 8-Apgendiy
Azl

Shoesl AR ik
Shoreling Fauh Zone Chapter & Apgendix
Ad.pd!

of

irug £ 31 Cha &-Apoendix

Apd
‘Shoreline ard BL\Report o0 Anakvss of
‘shorelins Faull fone Chapter &-Apgendis

Abpdl

?lﬁll!&!&!’}&%ﬁnlﬂ\.&%ﬂ.
eling Fauli Zone Chapter &-Aggendiy

At

Shateline, Fault Zone Chapter 6, dix

AL pdt

‘Shoralioe a0d Si\Regert 00 Anabyss of

Shereline Fauh Zone Chapter & Apgendix.

Ad.pdl

Shoveline and BIL)Report on Anahiss of

shareline Faul Zona Chapter - Appendix.

Fhareline Fault Zone Chapter -Apgendin
Adpd

s ilir anal B Report o Anatyus of
Ehoepline Faul Tone Chapter §:apeeodi.
A3 pt

Eharelive ard BihReport gn Anatves ot
Shosuline Fault Zons Chapter 6. Appendin.

‘Shoreling i RiL\Report on Anadysis of
Shorallne Fauh fona Chapter & Apgendls

Adpif
Shoeeline and BIL\Report on Analyss of
oreline Fauh £one Chapter 8:Apgendiy
Axp

L ;
Shoceling Faul Zone Chapter & Appendix

of.
ine a1 Chapter &-Apgendix

Shacaline and Bt fieport gn Aty ol
Shereline Eault Zone Chapter 5. Apeendix.
A pl

hcelire aned Beport n Anabis of
A3,

Fnoralimeand MRt o0 Anatssel
shorgline Fault Ione Chaper 6. Apgendln.
Snoreling and Bl on Anatyus of.
Shovaline Faull Zone Chapter G-Appendiy
A3 pdi

Shoreline and B\ Report on Analyes of

irse, & I

Shorelins and SL\Repart o0 aayss of
Shoreline Fawh {one Chapter §-Apgendis.

Abpdt

‘Shoreline and R\ Report on Anatysis of.
Ehoreling Fayh.Zone Chapter S-Apsendls.
Alpdl

Shereline ard M\ Repert o Anahyssof.
Shaveline Fault Zone Chapter S-dppendix
Avp .
0 o
ine Chapter 6-Apsendi
A pat
Shoreline ard Bil\Report on Aatvss.of
‘Shoreline Fauh fone Chapter &-Apgendix.

Shoreling Fault Zone, Section b - Selime
Hazard Anatysls

Zone, Section & - Selsmc

Coardinates of Fault Sources.

of 5an Lus Bay West Segment Source Moden for the Linked

Hazard Anabyils

Shoreling Fault fone, Sectian & - Seism
Hassrel Ansbyals

Shareling Fault Zane, Sectian & - Salsmic
Hazerel Ansyais

Shoreling Fault Zone. Section - Selsmic
Hazard Ananpis

Sharefine Fault Zone, Section 6 - Seismic
Hazard Anidysis

‘Shareline Fault Tone, Section & - Seismic
Hazard Anstysis

Shareline Fault Zone. Section 6 - Seismic
Hazard Anadysis

Shoreline Fault Zone, Seciron 6 - Selsme
Hazard Anaysis

Shoreline Fault Tone, Section 6 - Seisms
Hazard Anaysis

Shoreline Fault Zone, Section 6 - Seisme
Hazard Anshysis

Shareline Fault Zone, Section & - Seism
Hazard Anabyals. Yaungs snd Coppersmeth
|1985)

Branch.

Doplh Lamits of the San Lus Bay, Fauh Sousce

Dapth Lamits of the San L Bay Exse Sngment Source

Magnilude-Area Scaling Redations

Computed Va30 Vatues (for 10 m Embedment)
for the Power Back and the iP5 Borehote Sites

oefficients for the. fram

Event terms for the 2004 Parkdieid and 2003 San Simeon Earthguaies.

we-specific ste &l far the
snglastation Sgma approach

Sedocted Deterministe Earthauake Scenanos.

Source Parameters for Other Regiceal Fault Sowrces

Magnitude probabiley densty funciani for difference porcentages of th

Zone, & = of th: rmedi fram for
Hazard Anatysis. thee four BOUrCes

Zone, Section & - Selime. of the addit) the KGR modets.
Hazard Anabyils. The far the shawn
Shioreling Fault Zone, Sechon & - Seimec  Smacthed mosel of far the TG
Hasard Ansbysie. o V0= 1200 m/y

1t Zone. S - 5e

Comparsan of the average horizonzal response spectrum at 5% dameing for
the free-fiald recording with the expected Caliornia rock site spectrum from
amament magnitute 3.4 ssrthquske st o distance ol 78 kmn with 8 stress:

Hazaed Anaiysis.

Shorefine Fault Tone, Section 6 - Seismic
Harard Anfysis.

Shoreline Fault Zone, Section & - Selme
Hazard Anaysis.

Shoreling Fault Zone, Secthon & - Selumic
Hazard Anaysis.

Shareline Fault 2one, Sectian 6 - Ssisme
Hazard Anaysis.

Shareling Fault Zone, Section & - Selsme
Hazard Analysis.

Shareling Fault Zone, Section b - Seisme
Hazardh Anghysie.

Shoreline Fault 2one, 5 5

oo of 120,basy snd e based om | sausrce
model fred curvel.

fxample of affect of the site-specific hard-rack approach [selid lines] versus
ing the Y30 lines] for the five NGA madels.

S ks 3id st candltiGr KT 1 2008 San 5 a
2004 Paridicid earthouakes.

Resickunls from the 2003 San Simeon earthguake for 5 He ipectral
@ecelerstan,

Resituass from the 7003 San 1 Hz specwral
Residhualy fram the 2004, Parkfield For 5 M,
Rasiduais from the 2004 Parifield for 1 M2

of adjuste medizns from e NGA modess with

Hazard Anabysis.

Shorefine Fault Zone, Section &- Selsmic.
Hazard Arabysls.

Shaoreline Fault Zone, Sectian & - Seismic
Hazmd Ansvals.

Shareline Fault Zone, Section 6 - Saismic
Hazard Anabysls.

Shoreline Fault Zene, Section 6 - Seism
Hazard Anatysis.

Shareline Fault Zone, Section 6 - Seiime
Hazed Anatysis.

tha obaerved ground motiond fram the 2008 San Smeos aarthaguake.

Comparan of the ewent-term adjusted medisns From 152 NGA
obstrved grousd motians from the 2004 Parklield earthauake.

Sae-specific site amphication terms for, DCPP.

Effuct of the NGA grosnd motion medels and the site-spacific single-station
approach for estimating hard-rack matlons for nearby sirikie-shp as companed
19 tha HE desgn spectrum snd the LTSP/SSER spectrum.

Effect of the NGA grosnd motion medets for the Los Osas fault source for the
wraditinal engodic appraach

Magnitude fractiles from Uhe logic Urees for four fault scurces



Fagund 6182

Fagurd 6:18b

IFgure 6-18¢

fure 639

Fgure &304

Figure &-200

Fagure 620¢

Fgure 6:21

Fgure 628

Fgwre 6-220

Figure 622t

figure 623

figure 674

figara 625

figure 626

Figure 7-1

Fagure 1

Figwe 2

Fgure

Fgure 3a

Fagura 3

Figure 9y

i 8111

i

i

mag

Croas Section

mag

mag

51

57

110

115

116

117

118

Shoeeline and BIL\Report on Analyss of
oreline Fauh £one Chapter 8:Apgendiy
Azl

Shoreline and RiL\Report o Anafyss of
Shoceline Fauh Zone Chapter & Apgendis
Adpd!

=f

shoreling and AL\Report on Anatyss of.
Shoreline Faut Zone Chapter 6-Apsendix
Apd

‘Shoreline ard BL\Report o0 Anakyssof
Shovelie Fah fone Chapter §-Appendix

Abpdl

Shergline and Bil\Repert on Anafyssel.
Shareling Fawll Zone Chapter S-Apgendiy
At

Shorelire, Fauh Zone Chapter i
Adpat

‘Sherelioe.and SiL\Negert o0 Atabesinof
Shoreline Fauh Zone € : -
Abpdf
Shoveline and R fepcet on Anatvss. of
sheceline Fault fona Chapter -Apsendix.
Ad.pdd

e, el Rt

Fhareline Fault Zone Crapter -Apgendin.
Adpd

hreline and R\ Report on Anabeus ol
Ehoepline Faul Tone Chapter &:apgeodiy.
A3 pt

Eharelive ard BihReport gn Anatves ol

Eherpline Fault Zone Chapter § Appendis
A3t

Ehoteline arg Mi\Report on Anadyses of.

Ehorgline Fauh fone Chapter § Apgendiy

3.pdf
‘Shoreline and f! on Andiysis of
Shotelie Faidl 000 Chapter 8-Apeandly,
A

inie and Bt An,
Shereline Fauh 2one Chaptes &-Apgendin
Adpd

‘Shoreline. ard BL\Report on Analysis of
ot Fanlt 13

Ap

‘Ehoreline are Sal\fipgort on Anghysis of
Shereline Fauh Zone Chapter S-Apgendix
A% pad

Sheceline, and RiLh on An, ol

shoraling Faul Zone Chaptet & Apsendin
A3 pdf

li i on
irae, F. It

A3, pdi

‘shareline arsd BL\Report on Anatyes of

lise ¥
‘Shorgling ard RiL\Report on Anadysis of
Shovsling Fauh fone Chapter &-Apomndin

ALpif
Shareline and Ril\Repaet on Analysis of
oreline Fauh £one Chapter 8:Apgendi
Axpdt
ineai on
Shereline Fauh 2 Cha & i
Apd!
of.
i £ar Cha &-Apoendix

Alpdl
Shoreling ard BL\Report o0 Anakyssof
Shovelie Fah fone Chapter §-Appendix

Abpdl
Shergline and Bil\Repert on Anafyssel.
Shareling Fawll Zone Chapter S-Apgendiy

Shoreling Fault Zone, Section & - Seiime
Hazard Anatysis.

Shoreline Fault Zone, Section & - Seism
Hazard Anabils.

Shioreline Fault Zone, Sectian & - Seismc
Hassrel Anshyais.

Shareling Fault fane, Sectian & - Salsmic
Hazsrel Anahyais:

Shoreling Fault Zone. Section 6 - Selsmic
Hazard Al

Sharefitne Fault Zone, Section 6 - Seismic
Hazard Anidysis,

‘Shareline Fault Tone, Section & - Seismi
Hazard Antysis.

Shoreling Fault Tons. Section & - Saismic

Sensithity of the determinise ground mnnswmemqrw Faosgrt faul
Sensitivity of the deterministic ground motions 1o the &g of the Los Osos Tault

Sensitiety of the decerminis ground motons 1o the dp of the San Lus Bay
Tauslt

Bath parcentile ground mation from the four nearky fau sources using the
e o i et ool
ergedic approsch

Hazard by fault sounces for PGA; the Other solrncs inchudes regional sources
Nistared o Tabile 6-4.

azard by source 10r 5 He spectral scceleration.

Mazard by source for § Mz spectral acceleration

Unform hazard spectra for four hazard levals. The, peak 3t 2.5 e raflects the

Hazard Anabysis. site-speciic amplificasan at DEPE.
Zane, 5i & - Sals for Paa for of 1E-4.

Hazard Anaysis.

Shoreline Fault Tone, Section 6 - Seiims

Hazard Anaysls. fior 5 Ha fior of ILE4

Shareling Fault Zone, Sectian 6 - Seisme far 1 s for of 164,

Hazard Anatysis.

Sharehing Fault Zane, Sectian 6 - Selunic
Harard Anaysis.

Shareling Fault Zone, Section & - Selimic
Hazsed Anysis.
Shoreling Fault Zone, Section & - Seismic
Hazsrd Ansiyals. From the 1988 LTSP.
{PGAE, 196%)
Shireling Fault Zone, Section 6 - Saismic
Haazard Anatysis, From the 1988 LTSP.
{PGRE, 1988}
Shaneline Fault Zone Report. Section 7
Potential for Secondary Fault Defarmation.
Data sawrces fram 2009 and 2010 Fold
mapging and from the 15751 (PGRE 2002}
and the FSAR [MGAE 201 0b).
Shareling Falt Zona, Report, Apsendis &-2
Shoreling Fault Zone Progress Report
[Earthquake Epicenters |Mardebeck, 2008)
with
2009 Fault baterpratation fthis study)
NOTE:
inset s tectonic setting {medified from
PGRE.
/20,2009 1588)
Shareline Fault Zone, Repoet, Appontia A-2
12/07/2009 Shoreline Fault Zone Prograss Regort
Shoreling Fault Zone. Repert, Apperdix A-2
Shoreling Fault fans Pragres Regart
12/07/2009 MBES data

Shaneling Fault Zons, Report, Appandin A-3
Shorling Fault Zane Propress Repart

Shoreline Fault Zone Report, Appandia A-2

Mazard for spectral acceleration avarage ower 3.8 5, Hz thawing the.
contribution fram the Sharefine fault source ta the tatal hazard

Fractilenof the hazard for 3-8.5.Hz.

Camparison of the mean hazsrd for 3-8.5 2 with the mean haard

Comparisan of the 3-8.5 Hr hazard fracties [rom the 1988

Detaled geology in the vicindty of the ASW pipes

mag of sarthquake epicenters with faults

Mhaps Showing Atonsagnetic, Gravty, Seismic Reflection, and Bathyrmatry
Survey Aress 3nd Data Examoles

bultibeam (MBES) Rathymetry Image Obtained for Analysis of Offshare
Genlogy within the Sharesine Fault Zane Area

Wanrly Saipmicty Plots from L9588 101999, Compenng USGS/PGE Cataleg |CATL
Lecations to Hardebeck tomallD (TDO) Locatiors.

Weearly Seismicy Pots from 2000 to 2008, Comparing USGS/POE Catsiog

Shareling Fault Zone, Progr

feam) farfeteck { .

Zone Hepart, Appendic A-2

1L/75/ 2009 Shoreling Fault Zone Pragrass Regort.

Shoreline Fault Zone Report, Appendic -2

o Epatenters and Thurber. ) with
20079 Fault Intarprotation and 2009 MBES data,

Semieaty Crem Sectens Projecting Mardebock sne Thiskar Loestion

Shoreline Fault Tane, Progrois Report
Shoreling Faalt Zang. Report, 2

Shorel Zane and other Faulls Interareted from tha MBES image d.

Shoreline Fault Zone Report, Appendix A-2
Snareling Fault Zone. Progress feport

Shoreling Fault Zene Report. Appendiz A-2
12/20/2009 Shareline Fault Zone Progress Report

ine Fault Zone Repart, b

Raflactian Profiles within the Shoreline faalt Tone Ares

tocal Macharams from Hardebock (2001

Shiptestk lines of High Resolsbion Sesma: Data Collectsn

Shareline Fault Zane, Pragress Repart.



Repart on Anabysis of Shoreline Fault Zone TC-Chapter §

Fagure 108

Igure 106

Fagure 11

Fuica 33
Fgure 13
Fgurn 74
e 38
Figura 4%
Fagure 2.7
Fgura 32

Figure 41

Fgare 42

Figute 43

Fguris 44

Fgurn &5

Fagive A%

Fawe &7

Fgure 43

Figwre 43

Figure 410

Fagurn 411

Fgure 412

Paglira 4-13

Fagarn #14

e & 1%
Figure 416
Fguara 417

Figure 415

Seismic

araph

map
mag

map

mag and Cross
Section
graphs

mag

map

Pt and Cross

m

72

2 2 oD oE

Shoeeline and BIL\Report on Analyss of
Sreline Fauh Lt Chapter S-Apgendly
Adpd!

Shorelineard RiL\Report oo Anafyss of

Shoceline Fauh Zone Chapter & Apendis

Adpd!

shoreling ard AL\Report on Anatyes of.
e Fa Chapter &-Apoendix

Apd
‘Shoreline ard BL\Report on Anakyssof
Shoveline Fauh fone Chapter §-Appendix

Abpdl
Shergline and Bl\Reperton Anafvssel.
Snoveling Fault Zone Chapter s-Apoendiy

At

Shgevlins.and B\ Report on Analiz of.
Shoreline Faut 2one TC-Chagter 5 pat
Shoreline ard AL\Neps on Anatyss of
‘Sharalioe Fo,it Zohe YC-Chasret st

Shaceline and Bii\Report on Anatyssof
Shoreline Fawh Zone 1C-Chapter 5 pof
Shovpline and AL Reprt o8 Anabss. ol
‘shareline Fault Zone T6-Chagmar 5.adf
i
Shoruline Fault Zone TC-Chagtar 5 pdf
shoreline a0 B\Rapprt on Anaiyss of.
Shoreling Fault fone 1C-Chagtar 5 pf
Eherelie and L\ leport on Anatyws of
Soraling Fault Tone TC-Chaptit 5 paf
‘Shoreling arx RIL\REport oo Anaves of

Shesulineand @1\ epset o4
il Zone TC-Chater 5001

e, e r
e and R e A
Shorelins Faull Tone TC-Chapter 5 paf

Sherpline, ard Bt\Report on Anabves of
‘Shorelics: Fault Tona TC-Chagter 5 pot

shoveline 3ref B\ Regert on Anatves of
Shorpline Fauk Zone TC-Chapter 5§ pdf
wreliree ara RLAREporE o0 Analyss ol
‘Shoreline Fauh Tone 1C-Chapter & adf.

Shecelioe.ard B\ Rapoct o0 Anabessof.
‘Shoveling Failt Zone TC-Chegter 5.pdf

‘Shorceline and BR\Repert on Anakists.of
Shargline Faislt Zona T5-Chagter 5 pdf

lirve: arvd RoLh 1 o An,
Shareline Fault one TE-Chagter 5 pdf

Shoreline Fault Zone Report, Appandia A-2

12/02/2009 $horefine Fault Zone Progr

Shoreline Fault Zone Repart, Appeidoi-2

12/03/ 200 Shoreling Fault Zone Pragrass Regort,

Shoreline Fault Zone, Report, Appendioc A-2

12/04/2009 Shoreline Fault Zone Progress Reporl

Shoreling Fault Zane Report, 2

MBES imagn aad Digital Elovation Modal [DEM] for the DCPP Area

Geologk map of the DEPP Assa

Shoreline Fault Zone Report, Appendix A-2

W 3, 2009)
Faults (2his sudy).

Cemparsan of the Bath Percentile Ground Motion Spectra from the.

12/21/2010 Data Callection
Fault Zone Report, Section 3
Hegional Testonic and Sesmic Satting
Shareling Fault Zone, Report, Sectian 4
Shoreline Fault Zone
Shoreline Fault Zone Repert, Secuon 4

Sharehing Fault Zane Hasdebork «Tomabl}

{Hardetieck 2010}
Thurber = TomaDD {Thurber, 2009),
Waldhausers MypsD (Wakdhauser, 2009]

Shoneling Fault Zons Progass Report. Shoreline lault 2one wilh the LTSP Spectivm,
part, Sectian 2 Map ol ag Caktornia Central Cosst region

Data Colloction for solectnd yeary

‘Shareling Fault Zone, Repert, Sectian 2

Data Collection Sewsmicty recosded by PGRE and USGS from 1987 throsgh August, 2610

Shoreling Fault Zone Repart, Section 2 of 1989 LTS ¥ cop!
12/21/2010 Datz Callection total magratic intersty anomaly map

Shareling Fault Zone, Repoet, Sectian 2 Comparman o 1385 LTSP gravity ancimialy map with the 2008 USGS gravity
12/21/20040 Diata Collession sty map

Shoreline Fault P, Section 2 of 1989 LT5P bathymeory with the 2009
12421/2010 Data Collecton ofishore DCPF ares

Snaneling Fault Tone, feport, Secian 2 of. 1989 LTSP with the JO06 MBES

1) Repanal ¥ P and (i) focal 15E7-2008
pars " dal rene in this regort
and [l the 2010 Progress, Report

Shareling saismicay
Morthern,

Shoreling Fault Zone Report, Sectlon 4
Shoreline Fault Zene .
Shareling Fault Zone Aeport, Section 4
Shoreling Fault Zonebclaren and Sxvage,
2003

Shoreling Fault Zene Report, Section 4
Shoreling Fault Tone{NCEDC, 2000) ar
{Hardebiech. 2010}

Shorefine Fauly Zone Repart. Section &
Shoveling Fault Zone. [NCEDC, 2010) aad

of Shareine sermicity fab,  {eh0.fl Cross
Section views.

Shoreling selsmicity Mneament statistics 1987-7008

Magnitude 5 and greater pre-1987 hstorieal santhguakes

Comparnan of 19701987 sarthquake lncations:

Compansan offa) 1-D USGS catalog. 0) 3. and e} tomoDD earthquake

{Hardebeck. 2010} dacations

Shoreline Fault Zone, Repart, Section 4

Shareline Fault Zone. P fies) i i 1987 th h A 008
Shaneline Fault Zone Nepart, Sectian 4

shoreling Fault Tone. Earthquake:

relncations from Hardebeck

{2040). Selsmic depth KAC[PGAE, {3 and (b} Cross Secthons AL’ et

19881 Focal mechanisms arg from 1-0 of the Bosgri fault sone {HFZ) and BB' across the Shorelne Northern

FPET} and 3-0 [HASH] locations.

Shareline Fault Zone Report, Soctian 4
Shoreline Fault Zone.

salsmicity sublnaament

of [a] MBES Image with () th ecloy
and () palegsteandlines across the MAOW fault
Comparisan of (3] with i)

2 L4
(C-8) &4 theSharehine fault zome.

e, a1 Shareling Fault Zene. fepeet, Section 4
‘Eharalire Fault Zong TC-Chapter 5 pdf 12/20¢2000 Shoveling Fault Tone. west of DCPP
= of fa] with (bl and 8
Ehorplivs ard BihRepor oo Anatves ol Shareling Fault Zone Report, Sectian 4 paleastrandlines across the Central segment (C-2) of the Sharefine fault mone
‘Eherpling Fault Zona 15 Chastar § pdf 127203010 Shoreling Fault Zone, southwest of BCPP entrance
‘Shoreline Fault Zone Report, Section 4
Sengreline and B\ Rppoet o0 Anadyes of Snoneding Fault Zone, a) 2009 MBES Wigranon of ssndsheet along the Centsal segment [C-2) of the Shorebne faun
Shoraline Fauh fone TC-Chapter 5 pdf bj 2010 MBES o the 2008 and (b rthvwest of San Wil
o ] MBES i ith (1] the.s L
Shoreline and B Lm Anatysis of Shareline Fault Sectian & acios segment (C-2) of the Shareline fault zone
Shotelieg Pl 2o0e TC-Chagter 3 w81 12/20/2000 Shorehine Failt Zone. st af Olsan il
Comparisan of [a] MBES smage with (b] the interpreted geology and ©
Snoriline and Bl Report on Anakysis of Shoreline Fault Zone, Repert, Sectian 4 the Central 103 of the ine fault
Shoteline Fault 2one TC-Chapter 5 pal It Zone. 2ong west of Rattlesnake Creek
. Zomparison of {a] MBES smage with (b] the interprated geology and ©
rEpe A3 Dbepet g2 AN ial Snareling Fault fone Heport, Sectian 4 ines {c) across the South S tha Shorefing vk
Sheraline, Faull Zone 1C-Chagter & pal 14/21/2010 Tone. southwest of Paint San Luts.

Fhoraline and BL\Repert o0 Anphiiin ol
‘Ehaceling Faul fone TC-Chaptar 5.pdf
‘shareline and Bi\keport on Acatves ol
i | (% pof
Shereline and BIL\Report on Anatess ol

Shorelics: Faul Zone TC-Chapter 5.paf

- Shaefine, Fault Zone Report, Section 4
12/21/2010 Shoreling Fault Zene.
Shoreline Fault Zone Report, Section 4

01/04/2011 Shareling Fault Zane,

Shonefine Fauly Zone Repart, Sectian 4
12/20/2010 Shoretine Fault Zone.

Earthquake 'epicenters with sostatic graviry field data

epaent marme and AENET
Tialel dlata

ansa ol ge ol compares 10 (b} ATF
magneti field anomakes i



Research Information Letter 09-001, Diablo research info lotter 09-001

Foev 11 of DCCP SAR, DCPP FSAR 2000

RegionalGeid_inputFile_2014-10-04

Fagra 33
Fagore 420
Fagere 471
Faguite 422
Figura 423
Figure 424

g 485

Faguro 426

Fgure 51

Fguire 57
Figire 59
Toble 44
Tble &-24
Tabie 4.0

Table 51

Tatile |
Fgura
Figura 7
Figwred

Fwre 4

Fgere S

Fgurn 7

Fgure 10
Figwre 11
Fgarn 12
Figwre 13

Figurn 14

Seismic
Cross Section
magn

g

mag

mag

profilas

g

Table
Table

Table

table
mag and Cross
Sextion of sesmicity
mag

mag

map and Cros
Setion of sesmicity

g

welacity profie

13314

Exced Doc.

9

11

Shoriline ars ML Neport on Anatis of
Sharelion £aul Zone TC-Chastur 5ol
gl Y i

i
Shoceline Fawh Zone TC-Chapter 5.p80
‘heroline and BRL\Repert o Adalss.of
sherceling Fault Zone 15-Chagtar 5.pdf

ine aned Bt Anabyus of
Shaselive Fauh Zone TC-Chapter 5 pdf

Sharefine Fault Zane Report, Sectian 4
Shoreline Fault Zone. Comap peofiles

/2172010 {upper 0.5 sacands) [PGRE, 1588),

COMAR selsr refhection profiles fa) CM-21 ond ) CM-23 aceoss the Hosgr
fault 2one, North Segmentof tha Shorglimg Faut sara, =ed the NADW fault

harceline ard BL\Report on Aty of
Shoveline Fayh fona 1C-Chagter & pof
Shergline and R\ heport on Anahyus ol

Shereline Fat Zone TC-Chapter 5.l
Snorelice: and R Report on Anatysis of
hoceline Fauh fone 1C-Chigter 5 oot

hofelie and MRt o0 Anatyss ol
‘Sherelioe Faut Iane TC-Chagter §.ouf

Shacgline and Bil\Report o0 Anatyssof
Shoreline Fauh Tone 3¢-Chapter 5 pof

Shoreline a0 BIL\Repert o0 Anaiyss of.
Shoreling Fauh fons 1C-Chagtar $.paf
el ang Ru\Report on Anabyws of

Fheralirm Fault Tone TC-Chapter 5o
‘Shoreling ar FIL\Report on Anatyss of

‘Shoceling Fauh Zone TC-Chaster 5.pdl
Ehoreline a0 ML\Report o0 Anadyss of.
Shovgline Faull Joae 1C-Chaster & paf
Shereline and 8L\ Report o0 Analyesof.
Shaveline Fault Zone TC-Chagter 5.p81
Shorcling and BrL\Mandrch informatan
atter 03001 pdf

Shoreline ard B! informat

Leteer G4-001 pdf

Shoreline ard BL\Research Information.
detter 09401 pdf

o ared RELY i

Laster 09001 pot
Sterelirg and REL\Reseanch Informiation
Aetner $9-901 pat

il
Lester 09-001 pdf

Serelionaced BilhResearch infermasian.
Letter 09001

‘Shareline. and RLNessarch Infatmiion.
Aetter 09001 odf

Shoceline and BiL\Research informatian
Letter 09001

Shoreline and Bil\Ressarch information

Letter 09 001 paf
Soealing arsl \Revearch information.
Letter 09001 pdf

i

Letter 09001 pdf

sster (9001 pdf

Sheceline and Bt Rev 11 of DECP SAR.pdf.

INITE DCCP
Atnachmentshhtachament C

Sharefina Fault Zone Report, Sectian 4
Sharefine Fault Zone. Data saurces from
2010 el mapping for. 1 repon an
PGRE (2002, 20108},

‘Shareline Fault Zone Ropart, Sectian §

Shareling Fault Zone Repert, Sectian 4
12/21/2010 Shoreline Fault Zone. Cress s of X i ugh Sson Hill
shareling Fault Tone Aepart, Section 4 .
12/21/2010 Shoreline Fault Zone. Faults and the Shareli 3 oy
Shoreting Fault Zon Sectian 4 of fal th with (b} the KTP magnetc-fiekt anamates in
Fauly Zone. DCPP e
Shoreline Falt poet, Section 4 et of Cretacaous across the R fauit.
Sharefing Fault Zone. 3an L Bay faslt zone
Shareling Fault Tone Repert, Sectian 4
Shareline Fauli Zane. My S 5a I west of San Luss Wil
Shoreline Fault Zone Report, Section 4
2o 2010 Profileson M Sa wive-cot glatlomss west of San LuisHill

[istance 1 DEPP power block and intake structara from Shossling fault 2one

Seiwmic Sperce Ch
Shoreling Fault Zone Report, Section §
Seismic Spsrce Characterizatson,. Leanard,
12010) Wets and '
Copparamith |1994), Shaw snd Schols
{2001) Manighettiet al. |2007},
Somarville & al. (1959).

Shareling Fault Zone Report, Section §
Seismic Sonance Characterization.

Progress Repert (PGRE. 10108

Hardebock and Therber

Figura and underlying data fram the PGRE-
USES CRADA
Figuee and underlpng data fram the PGEE-
USG5 CRADA

The dat

P tar . San Luis Bay, and Los Osos fault zones

Emgpincal ripture langth verius with data *for sirike-sip earthquakes
Semmic seurce meded, map traces of spurces Mesgn, Las Dsan. San Lus Bay,
and Shareling seismic sources

Compasson of characteristics of the Shorebine faslt 2002 presented in the
Progress Report (PGRE, 1988] with this regart

abrahas and relative location uncertainty estimates for the Sharoling
earthaquakes

Awerage and median shifts in epicentens and depths betwesn Keaton
methad for the Shorekne sarthguakes

Ceardinates for the Shoreling, San Luis Bay, Hosgr, and Los Osos faull sources.
Parameters for the NGA Modets and Parameter Values Used m this Study
Asfrer Table S in Abrahamsos, et sl 2008}

Sesmicing i Vicinity of Diabla Canyon NPF

Ragionsd Seivmicity Resed o= Local Velosity Model

AGU 2008 Annual Meeting Postér
Presentation by Watt, Fishar,

Schewrer, lohrisan, Sliter, and Hart of the
UsEs

USGS CRADA

Abrahamon & Sika (98], Camptall &
Chigu & ¥ i

¥ in Wiinity of Diatda an by

Portion of “The Hasgn Faul Zone, Central California: Coflection and
Analysis Of Mari it And Seimic Reflection Data™

Focal Mechanisms Recorded in Vicisty of Diablo Caryon NPP

Site Shear Wave Velooty Profiles fram 1478 Downhale Measuremenss (Figure
55 i DCPP TSP Report] weth Annotation by NAEC Staff

Comparion of individual 84th Percentde Ground

& Atkirsan (O8]

and (Hakio Canyon Review Spectrum

Comparian of Average Remits of Blth Percentile Griund Motions
with Varying Masimusm

Compansan ol Average Results of Bith Percentie Ground Matans
woth Varying Distance ta Faut

Compariaan of Average Results of BMth Percentile Ground Motans
with WaryIng Site Sheae Wave Veloty Profiles
Companan ol Spectrs Deveiooed snd Provided

oy the Pacific Gas & Electric Compamy

This sectian the DE, the DOE, and the postulated 7,58 HE and the
selsmic response of the defferent buldings at the gowerplant images include
@aphsof " Anahysis”, of Spactra.

damping rafia”, “Design ressonse 1o Spectm”, Horizontal/Vertical time
histary”

These are. Source 2 Wl rates;
thase rates are from the 2008 NSHMP




P —

1101 e pubinhed

[T

Figure 18

Fgurn -1
Fagpre 3-1

[ ]
Fawe3-Z
Fswn -1
Fgure 3-8

e 35
Fgw 36
g 87
e 38
Tgrn 1T
e 310
e 3-11
Fapen 312
e 8-ty
Figurn -4
e b7
Figurn -3
Fgarn 4-3
e a3
g -8
P47

Fapen 51

AL LR

s 53
Fgre 5-3

Figura 3%

Wit Doc

Grap

W Dac

g 4
wraph B
diagram w
min

g il
L 2
mag b1
mag u
mag n
Lo »
g ”
Cross Sexction »
mig i
Ll a0
g n
mag 4z
i 4
raah 4
ran a5
ruptae plares “®
R a
" L
wraph L1
wraph L]
mag B
Blagram i

L Sctiion dagran 71

memfnm Wi 1, Maridey, Chist Tk F. O Toute g From
i f . Mm—“d Wi v R ety
revd - inchudes sdditioeal comment from . el
mhi Seamatakos docs
DEPP Shereline snd Theust Faull
1 Eemctive Semmary PO Pomarch vurs o Howgr Lo Oume, S Lusk By i

sharpnne (AUl resranch siormanion letter
vl - inabudes sdditunal comtient from

fach Fomes

Jotie Stumatbas Boc
LCPP Sharline sad Thrust factt
Benart on the Ansivi of the Storelne
Feniien Srkiak . (Tt gy Samcary, 2011 Faudt Zooe,
Vel ey MU PR formation letier . oAt 7
el e sl oo from
5 St s o
Wwrainrm and UM LT 9L e pubivted socy Ses-12
The incasian of DCPP and tha Shateles T [Fgerd 1§ am e PO&E
Sovghrw 4nd SR, ] O] putihed socy Reseaveh, Informaton Letser 1101 i Epulk A N
Shwiralien and DUAN 12.01 & pubished gocs th 1201 SpeIra o the DCPR
‘St and SUANIL L2 04,00 publened dsce sty Ikt | ettar 13 03 Irstranian of el it foeal Iy tha LA
Sareliong ared BRI 12:01 s published. goo . Aesearch 120 <SRl Utrewm Figian 41 uf Shareline
i e Ragianal tactonics and sesmac saeting of 1he DEPP | Fgire 31 of the PGRE
e isserkh et Lo 104 Sraseline Fau v, anictated b the NAC).
" " Semiciy patierns sod Pocal mechinismi of [l BOPP ragion fram 1987
BAARIL 12402 26 pulbisned sack : "
Thacaithe s . heou from Figure 13 of the FGAE Sorslne Fault Rapart]
e " W10 4 e, P Shersling
wd WAL 1208 ‘Hessarch infarmation Letter 1201 Fanl
= the DOPF from Plee |- 18 of the PGEE
Storeline she WL 1201 = pubished Socr Resarch inkarmaton Uener 1201 Shrnting Faul &
_— ~ - pra— L 047 throagh J0IL.
B ! i34t A piotted = pla= vew 5 i Cros Seston
Yhorebee pogd S0 MR, 1101 a5 puiisred oo o
Aasaarch wAurmarnn Lot 1301
Wrerrhee and IR 1100 pubdabed docy Vet 1303 o Hardebeck, Thurber. and
|Fgurn &
kb ool ey Mardvioeck, Phurber,
ncrahes 4t BUAR 12 01 a1 publsnest soce Rawomich Wiformation Letiee 1401 et WkiPuaussee o Crot, Sactian (Fogusm 4- 2 of Sharniime Fault Saper).
Srarqlire and LA L0 s pubshed sk Messarch infarmation Lattas 1200 it A
" ; f P magnatic
‘Smrelive and MUAULLE QL1 pybinhed gocy Leties 1001 fimlel elots and 1 (Fig o Ararel)
¥ b a [——— jilis.
el A ALATIL 32511 a1 pubioned ok Wesaarch Inforimetion Litler 1201 (Figure 4-18 from Shoreline Fauli Repoet)
Shocsine ave AL LG4 put g2 L h 1301 b !
S L L ug d 2
Ahealiee and BEANL 1201 avoulished soo 120 ‘viakis pabstiiitied in i regt.,
" T
[ L4201 ! 124 PGRE fara
rreping tault].
Boeeiis and SN 1101 socx Lo 12.00 o =
Frearrhoe uoL e fos Besearth idoromatos |etter 1301 &
“h = &
Buwgtos aod SUAR LI 01 o pliintieg Soce Rrmnaa < borrrstan Lettas 1) 81 A .
[ of the south sy of
ot ard AN LD DL i pubiied docn Resesrch indgrraton etier 1201 e N
PGA valses recorded on soll U1as rem the J004 M6, 0 Parkfieid. CA
Hherphee gl SUAIL LIOL 00 pubsele docs ua Compar )5 GMPE
o Banrs ot ol [199T] Figuew B 11, of NuUSEG.2117)
k at differeet distences () for & M7.0
eathguahe based oo the Western U S, GMPL ol Buore st al (1997} The soid
hoeulion atd AURIL LE 63 s gubinded docy 1o T ¢ ik, “ e
= aluas; the plots ses jd) | the left s on
finetar mwes.and the right an legarishenic (fem Bommer sod Boore, 20041
B = Sesarmicity in vicinity uf DCPP. figures and undeilyani dats ors the PGRE
arpliree and KL\ NIL L0 d pubsnhed Socs asearch Inkormstion Letter 1201 CRADA 00,
Definaens of dstance botween o s2e, ana the sewron of an Earthquake,
Lan pybsinhed socy
Shavuliv ard BURILLZG Resnarch infarmaton Letier 1301 Ao sndl Shediach, 1987),
Polirm a0l SLANIL AL Q1 pulsiahed goce Monnarch intuemation Letter 12,01 Crows Section of DORF (Figui 5= 1 DORP LTSH Sapivt)



g 54

Faguicg 5-7

Fgure 5-8

[

Fgere 5- 10

e 511

agure 5452

agara & 13

Figura 5714

e 515

Fagwre 515

Figere 517

Figure 5718

Fgurn 512

Fgare 520

e B4

Fagurn B-3

Fgurs B4

FeweB-4

Fgute 8-5

Fgure B-6

Fapara 02

Fgure B-8

Fgure £-1

Fgure (8

Fgua -5

e €6

Faguire -7

Fgure O 8

Fgure -9

welacty profies

velgcity profies

phate

graph

§i3 13131 1

i
i

i

raph

araph

wraph

i

i

i

Eraph

mag

K

kil

74

81

BE

B3

B30

B-1%

Shoseline and BURIL 1208 23 publsned ock

Shoceline arad RAARIL L2041 s gublished. docy

Shaseling and RLEIL 1201 s publened dock

Shereling and B RIL 12.01 s

Sheceline and &) i

| BRI A2

‘Shorelins ard BN 1200 & aubished dock
‘Shorelics and FUARIL 1209 0 gublshed dock

shoraline and BEL\RIL 1201

hargling ard BLRIL 1201 35 pubdshed dack

Sherels red BLARIL 1200

Shaseling and RLEIL 1201 s publened dock

Shereling and B RIL 12.01 s

Sheceline and &) a5 pubisn:

Shoveline and BILRIL 12-00 s pubivhed dock

‘Shoceline ard BLRIL 1201 35 pubished dook

Fhocal ol RILARIL 5204 4

Sheceline and BLRIL 1.2-01 3s publshed doex

Sheselirs ard BILVUL 12.01 a5 pubiivhed dock

l d FILARIL 1200 25 pubished doc

Shereline and BLARIL 12:01 35 publshed. dock

Sherels red BLARIL 1200

Srocilire anal BRI 1203 0 pubinhod doce

Shorplives ared KLARIL 8203 3% pubinhed. S

Shoreline and BURIL 12-01 2 publahed docy.

Shorgling and BAARIL 1701 sx gubinhed doo

Ressarch informanon Letmer 1301

Rogearch infarmation Lettar 1200

Research indarmaton Letter 1201

Hesaarch Information Letter 1201

Shear wave velocity profiles fram 1978 downhale meaturemonts {Figers 5-5
in DCPP LTSP Repart, with annotation by the NRC Staff ffrarmn RIL09-001)).

Comparsan of 2010 DLPP ISFS| velocity peofiles sa that of the 1978 vetocity
e,

Lecatson of The 1SF51 in relaten to the power bl

e of the 2003 5a0 Ml at DOPP and Poant.
Bechisn with median

V530 of ,200'my's directly in tha GMPE.

Comparisan of the 2004 Parkfield earthguake records st DCPP and Point

# h i 1201

Research informstaon Letter 1200

Hesearch infarmanon Lemmer 1201

Reswarch Lettar 1200

WA of 1,206 m/s directly in the GMPE.

2t DCPP with.
peedicted medan grownd motions from Gealzer sid Kalkan (2009) with and
wthaut site response correction factors of Sllva (2008)

2004 Parkfiald at DCFF wish
peedicted modian groend motions from Geaizer and Kafkan (2003) waeh and
withoud site respense correction factods of Silva [2008)

factors & by NRC uging DCPP speciic
welacity profiie with nme seres {T5) and random wbration theory (RVT)
1o the factars ued by PGRE Fram Sila | 2008]. The heavy black

Research informaton Letter 1201

Research information Letter 1201

Research information Letter 12.03

Aesearch infprmation Letter 12-00

Research Information Letter 1203

Research infarmation Lotter 1201

Misearch Information Letter 12-00

Research infarmation Letter 12-01

Hesearch infarmanon Lemmer 1201

Research information Letter 1201

Research Inf Leater 12401

ne is the average of the three NRC results and was used 0 the present
assessment,

of ragulen of B4en- tite a far magnitde 4 9
and 6.7 earthguakes an the Sharefine fault to Hosgri and LTSP wpectra.
Results developed using NRC correction factors.
Bath-pescentile ground motsons, for the. fee SMPES used in NRC afabyses for s
6.7 scenario sarthquake on the Shorelina fault.
A8sh-percentile ground motions for the free GMPES used in NEC anakyses fora
W59 wenario earthguake on the. !.nulll. faul.

Comparisort of ad i Bdth-p e g for the M5,9,and
L e Sharelne faut far Agkinson 2008
GMPE.

10 saismée araed by far PGA [Fig {a} ot
m PGRE Shoseiine Fault Repart}

1t salsmic hazaed by Far 5 Kz (Figune 6-20 (b} of

tha PGAE Shoshine Fault Regort).

Contribution 1e seisme harard by sesmic seurce far 1K (Figue 6-20 (c) of
the PGAE Shoveline Fault Regort).

Thee DEPP shear-wave volocty profie |s shown ai an inset on ihe generic

cantral Catiforsia shi v panel), Wustration of
upper ifati i il far the
Leabia Dower f i uiget panel,

Fit o the acceleration Fourier ampitude wectrum of the 2003 Deer Canyon
wvent recorded at the DCP®. Linear best fit kappa value of 0.03 5.

Fits to the acceteration Fourer amgiitude specira of the 2003 San Simeon
gl ane 2004 Parkfiesd (battom] earthguakes recorded st the DCPP. Linear
best fi kappa.value of 0.0SE and 0043 5, respectively

tres: pa for M &5 2003 San.

Research i 1201

s DOPP. Kappa value of U045 and stress drop
ol 170 bars mnuou Best fitting [roct ofrar)

et Ftng responise spectral resalts far the Deer Canyon (1op) and Sae

Research information Letter 12-01

Ressarch information Letter 12-01

in red, recordirgs from
DCPP in Dack.
Shaar-wane velocity prolies sed mhq e histary based agproach to
ing DEPP-apecific functions. The

PP shear-wave velocity prafile used and the bive line the generic 760 m/s
peoile. of e il
Subset of 27 of the 55
analysis. . Events are from the. Nomﬂﬂe hpenﬂvaﬂe“. San Farnands,
Gah, and Fri The is Indicated
by th heavy bisck line.

of carrection f by NRC staff to those applied by
PGYE [ack dashed ine). The heavy beack fine isthe asthmetc mean of the
cottaction latton developed by the NHC wing the time-saries (T3} mathed

e {honwn i blue] and the AVT method (shown in red and groeri,. The sverage
of s }was used by stal in the
determoniatic evalustan

piveal display of the magnitude f for the Sarsline

Research Information Leter 12-01 Mhﬂﬁm&ldmntaﬁqmmdﬂufl’mnp-d
Coppersmith (1985) for the magnitude range D<m = u
'9!. 97.7%, prodability jaroa of the

Research Leatar 12-01 el -.Wmﬂuwﬂdandwuﬁmﬂmmdthe
Shoreline hllh-

b of up ot frem th iWells ind
Lotter 1201 1993] fblise curve] and for he Shoreline Sult developed by
PGRE [rad curve).
Figure & of Petersen et al, |2004) ing requency of ¥

Research Infyrmation Letter 1200 45 & functipeod d from the
peincipal trace, shotwn with an oveday of the FOBE and NAC ssumptaons,

A plot of secondary rupture proballity as 2 function of distance from the

Research information Leter 1201 il failt trace within a S0250 m2 cell

the firal caleul
Research infarmation Leer 1200 o e
T ! e Shareline feult from imse strscture and power bisd




Stamptakot Dabla Canyon Selsmic 2012

tho: 24

Table 15F2_Hard_Th_1D_3D comparison

West_Baain_SW_Channe!

Figure €10
Faure C-11

Fguret- 12

Figura 13

Fgare.0-1

fragh

wach

el Dac

map/THE
ap/PEG
Deagram, instrator
CéagramyIPLG.

Paworfaing

Werd Do

Exced Doc.

Eacel Dac

cn

{02

(= E)

Shaotgline and RLRIL 1204 55 puibiished does

FrL\RIL 1303

Shoveline and BILRIL 12-00 4 pubivhed dock

Sherels el BRLARIL 1204

Sherels el BARIL 200

KITE DECP PSAA Rewew) Appenise € HID
Atachments\Attachment_C-28_Non-
i ;

Diabilo £ Saismi

Research information Letter 12-01

Besearch information Letter 1201

Research information Letter 1201

Mistopram provided in Figure & in Petersen et al, {2004) showing the
of the ratic of

i with curve used by PGRE fin
e} and NAC {in red), from Petersen ot al {2011).
An example of the | ¥ fupture assoriated,
weth a magnitod 6,25 strike-slip earthauske (shown here in red]

‘Graphacal representation af Equation C-20.
Piots of the dutribution of the rats of secondary rupture (o, the aversge

i 1201

on the principal trace 3t 300 meters 3nd 600 meters from the
princiosd fault race (Petersen at al 20310
Dragrasm iustrating the relative plats matiam asd the ralative matiem of

Research Letter 12-01

Presented by: John Stamatakos

NAE Tochnical Progect Manager foa
Sebroski

MRC Project Offices,. Linoa Yee/April
Bucher

CNWRA Manager Todd Mints

BEEE shorsline #nd Theust Falt

MR- V2

DLPP Shoreline and Thrust Fault.

Meganonisummany of Information o Clese. - 2011

‘ot Alsgation NAR-10-32 Y2 dock
g} Hard Th_ 10 iguﬂﬂn.ﬂ

KT QCCP PEsA Roveew\Appandi C HID

Atashmentshastachment_{48 Non:
UCERF3 Faults aputFiles\West Basin SW T
fannel s

Glose - 2011

PBEES Shioraline Fault Regort

PGEE'S Shoreline Fault Regort

Hardebeck and Thuarber

majar Figure From Unrah o it the DCPR SSHAC
WS#L, aancitated for this reparth

Fault ingut il

Map of the Howgrl fault and bathymatry

Wap of focal Esults with sk ratr of tha Pacific plate:
Siope: Cross Sectian

e Cross Setion

CHABLO CANYON POWER PLANT. SEISMIC HAZARD REVEW

This document provites 3 description and summary of nformasian,

related 10 of NHR-2010-
AD02 7. This repart follows an sarher RES repart entitied, “Imwestigation and
Recommended Findings of Aflegation NRR-2010-4-0022" that was provided 10
AR 0 une 2011

NCEDC earthgeakes 1987 through 2011 piotted on 3 UTM grid. Inset mag i
the geolegh map. The Cross Section plol sbave shows the hypocenters
located from tha Line of Cross Suction up to the northwest (alu shown in
red).

Earthguake data from Harebeck (2010) plosied on a UTM gna_ inset
mag on tho plant view plot i the goolegic map developed by PGAE as
part of PGEE's Shoreline Faull Report (PGAE, 2011)

farthquake data that includes Epicentral and depth defferences between 10
and 30

Fanlt input file



Fquations fram Leonard, M., 2000,
Strike sip
Max Fault Length (ke)

75

75
s
75
15

100
100
100
100

125
125
125
125
135
125

hauake fault scaling:

Min Fault Bip  Thickness of selsmbgenic erust

ELE388 55338% 5583E8 E£533BE 553388

If-coni rielating of rupture length, width, sverage displacement, and moment release, Bulletin of the Seismological Sockety of America 100: 1971-1988
Dip slip
Magnitude Max Fault Length (km)  Min Fault Dip  Thickness of selsmogenic crust Magnitude
12 6471213 5 a0 12 6477121255
17 64737658 25 &0 12 6.483760736
12 64941354 25 70 12 6504135438
12 6.5295006 5 60 12 6539590623
12 B5AZEETY L] 0 12 6592867288
17 6.6590538 75 an 12 6.663053758
12 B.76BI513 50 a0 12 77815125
12, 67747998 50 80 12 6.784799791
12 6.7951654 50 70 12 GBOSIE5A34
12 68306206 50 60 12 5840620613
12 6.B838973 50 50 12 £.893897284
12 6.96D0S3E 50 40 12 6070083754
12 69442425 75 an 12 6954742509
12 69508911 75 &0 12 6.96089105
12 64712567 s 0 12 69812566893
12 70067519 5 60 12 7016711878
12 7.0599885 75 50 12 7069988543
12 7.136175 75 a0 12 7.148175013
12 70691812 100 a0 12 7079181248
12 7.0758258 100 80 12 7.085829787
12 70961954 100 70 12 710619543
12 71318506 100 ] 12 7.141850614
12 71843273 100 50 12 7.194927273
12 7.2611137 100 40 12 7.27111374%
12 7.1660913 125 a0 12 7176091259
12 7.1727398 125 a0 12 7382739
12 71931054 125 70 12 7.203105443
12 12285606 126 Bl 12 7.238560627
12 72818373 125 50 12 72masnam
12 7.3580238 125 40 12 7.368023762

5

74 1
13|
734

71

Dip slip

L.
69
lss t
&7 1
&6 |
88 4
64 4

21

/ /////

‘-“‘-l—-u___
s w0
Fault dip

—_—a%

Strike slip

&

i

Fault dip

—h

—_—
— 00




John Stamatakos

From:John Stamatakos

Sent:27 Mar 2015 16:18:39 +0000
To:'Stieve, Alice'

Cc:Marla Morales

Subject:RE: Palo Verde

That would be great.

Marla.....can you run by and pick up this CD for me? Its 7" floor of Two White Flint.
Thanks,

John

From: Stieve, Alice [mailto:Alice.Stieve@nrc.gov]
Sent: Friday, March 27, 2015 12:12 PM

To: John Stamatakos

Subject: RE: Palo Verde

Itis a huge. Several files. Perhaps Jane can make a copy and mail to you.

From: John Stamatakos [mailto:jstam@swri.org]
Sent: Friday, March 27, 2015 12:01 PM

To: Stieve, Alice

Subject: RE: Palo Verde

If | could get a copy that would be great. .

| am unfortunately off to San Antonio next week to work with my guys on Diablo so | am not sure how |
would get it?

John

From: Stieve, Alice [mailto:Alice.Stieve@nrc.gov]
Sent: Friday, March 27, 2015 11:58 AM

To: John Stamatakos

Subject: FW: Palo Verde

John
Sorry | forgot you.

From: Stieve, Alice

Sent: Thursday, March 26, 2015 3:58 PM

To: Munson, Clifford; Devlin-Gill, Stephanie; Heeszel, David; Ake, Jon; Graizer, Vladimir; Li, Yong; Hill,
Brittain

Cc: Spence, Jane

Subject: Palo Verde



We have 2 CDs (duplicates) for the Palo Verde SSHAC material. | made a copy and will pass CD1 to
Jane Spence. Stephanie has made a copy and will pass onto to David and then to CIiff.



John Stamatakos

From:John Stamatakos

Sent:20 Apr 2015 15:56:42 +0000

To:'Stieve, Alice';Devlin-Gill, Stephanie;Heeszel, David
Cc:Graizer, Vladimir;:Munson, Clifford;Ake, Jon
Subject:RE: Palo Verde public meeting in mid-June?

I can

John

From: Stieve, Alice [mailto: Alice.Stieve @nrc.gov]

Sent: Monday, April 20, 2015 11:17 AM

To: Devlin-Gill, Stephanie; Heeszel, David

Cc: Graizer, Vladimir; Munson, Clifford; Ake, Jon; John Stamatakos
Subject: Palo Verde public meeting in mid-June?

Can the Palo Verde team support a APS public meeting in mid-June?

I have no vacation plans yet so | guess | am open in June. What about the rest of you? Of course Vlad is in CA for
the week. Maybe he will check his email.

From: Devlin-Gill, Stephanie

Sent: Monday, April 20, 2015 11:10 AM

To: Stieve, Alice: Heeszel, David

Subject: FW: Inquiry: Palo Verde Public Meetings Dates

From: DiFrancesco, Nicholas

Sent: Monday, April 20, 2015 10:24 AM

To: Munson, Clifford

Cc: Jackson, Diane: Ake, Jon; Devlin-Gill, Stephanie; Vega, Frankie
Subject: Inquiry: Palo Verde Public Meetings Dates

CIiff, et, al,
Any preferences or limitations for planning the Palo Verde public meeting in mid-June.

Thanks,
Nick

From: DiFrancesco, Nicholas

Sent: Thursday, April 16, 2015 10:07 AM

To: Munson, Clifford

Cc: Ake, Jon; Jackson, Diane; Vega, Frankie; Hill, Brittain; Shams, Mohamed.
Subject: Planning Items - DC Focus Areas and PV Meetings Dates

CIift,

I am out PM today and Friday.



PG&E Licensing Coordination and NRC Public Meeting Prep Frankie is PM backup and has a licensing call with
PG&E Friday at 1pm to discuss NRC technical focus areas as part of the April 28 public meeting. For Friday 1
would like to communicate a few topics for them to begin work on. Perhaps the 1. ergodic method vs. single-station
correction weighting. Early next week I plan to email a formal request for incorporation into the meeting

notice.. Please let us know a couple of focus areas by noon Friday.

IPV Meeting Date Coordination,

The licensee (APS) cannot support meeting until the 2nd week of June. As I recall, I thought we had conflicts
starting then with NGA-East Working Group. Let me know if I can propose any dates. in the. 2nd and 3rd week of
June.

Thanks,
Nick
Senior Project Manager - Seismic Reevaluation Activities U.S. Nuclear Regulatory Commission Office of Nuclear

Reactor Regulation Japan Lesson Learned Project Division
nicholas.difrancesco @nrc.gov<mailto:nicholas.difrancesco @nre.gov> | Tel: (301) 415-1115



John Stamatakos

From:John Stamatakos

Sent:18 May 2015 18:50:43 +0000
To:Miriam R. Juckett;'Spence, Jane'
Cc:Stieve, Alice

Subject:RE: PV material

Yes

Thanks

John

From: Miriam R. Juckett

Sent: Monday, May 18, 2015 2:39 PM
To: 'Spence, Jane'; John Stamatakos
Cc: Stieve, Alice

Subject: RE: PV material

Thanks Jane- | think John was planning to come by to pick it up but he was out sick this week. John, will
you be able to pick it up maybe tomorrow?

Cheers-
Miriam

From: Spence, Jane [mailto:Jane.Spence@nrc.gov]
Sent: Monday, May 18, 2015 1:38 PM

To: John Stamatakos; Miriam R. Juckett

Cc: Stieve, Alice

Subject: RE: PV material

CD is still here... do you want me to mail it?

Jane Spence
Administrative Assistant

Office of New Reactors
NRO/DSEA/RGS1 & RGS2
(301) 415-4717

T-7F01B

From: Spence, Jane

Sent: Wednesday, May 13, 2015 12:37 PM

To: John Stamatakos; Miriam Juckett (mjuckett@swri.org)
Cc: Stieve, Alice

Subject: PV material

Hi all,

CD is ready.



Please let me know when you’d like me to meet you to pick up the CD.
Thanks!

Jane Spence,
Administrative Assistant

Office of New Reactors
NRO/DSEA/RGS1 & RGS2
(301) 415-4717

T-7F01B

From: Spence, Jane

Sent: Wednesday, May 13, 2015 9:36 AM
To: Stieve, Alice

Cc: John Stamatakos

Subject: RE: PV material

Will do when | return -
John, I'll let you know when ready for p/u.

Jane Spence
Administrative Assistant
Office of New Reactors
NRO/DSEA/RGS1 & RGS2
(301) 415-4717

T-7F01B

From: Stieve, Alice

Sent: Wednesday, May 13, 2015 9:27 AM
To: Spence, Jane

Subject: PV material

Jane

Could you make a CD of all the files in the Palo Verde folder for John Stamatkos? He said he would drop
by today or tomorrow. | told him you were out this morning and to wait until this afternoon. Let me and
John know if you can accommodate that request.

http://epm.nrc.gov/environmental/jlitg/wus-sshac/Shared%20Documents/Forms/Allliems.aspx
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USGS Palo Verde PV

Freq (Hz) A (g) Freq(Hz) Alg)
100 0.1267 100 0.17
10 0.271 20 0.207
5 0.3147 10 0275
0.2483 5 0.371
0.1626 2.5 0.297
1 0.0789 1 0.226

0.5 0.0338 0.5 0.061



