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November 13, 2009

Mr. Jack M. Davis

Senior Vice President and Chief Nuclear Officer
Detroit Edison Company

Fermi 2 — 210 NOC

6400 North Dixie Highway

Newport, Ml 48166

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 16 RELATED TO
THE SRP SECTIONS 2.5.1,2.5.2,2.5.3, 2.5.4 AND 2.5.5 FOR THE FERMI 3
COMBINED LICENSE APPLICATION

Dear Mr. Davis:

By letter dated September 18, 2008, Detroit Edison Company (Detroit Edison) submitted for
approval a combined license application pursuant to 10 CFR Part 52. The U.S. Nuclear
Regulatory Commission (NRC) staff is performing a detailed review of this application to enable
the staff to reach a conclusion on the safety of the proposed application.

The NRC staff has identified that additional information is needed to continue portions of the
review. The staff’s request for additional information (RAI) is contained in the enclosure to this
letter. To support the review schedule, you are requested to respond within 45 days of the date
of this letter. Detroit Edison (DTE) requested more time for some RAls, see Table 1. Please
note that a 90-day RAI response period may negatively affect the safety review schedule. If
changes are needed to the safety analysis report, the staff requests that the RAI response
include the proposed wording changes.

Table 1. Days requested by DTE to complete RAI responses

RAI RAI number
Response
Period

2.5.1-2, 2.5.1-15, 2.5.1-20, 2.5.1-22, 2.5.1-23, 2.5.1-26, 2.5.2-5, 2.5.2-6, 2.5.3-
60 days 2,25.4-1,2.5.4-4,25.4-7, 2.5.4-9, 2.5.4-14 thru 2.5.4-22, 2.5.4-24 thru 2.5.4-
27 and 2.5.5.1

2.5.1-3,2.5.1-4,2.5.1-6, 2.5.1-7, 2.5.1-9 thru 2.5.1-14, 2.5.1-16 thru 2.5.1-18,
90 days 2.5.1-21,2.5.1-24, 2.5.1-28, 2.5.2-1 thru 2.5.2-4, 2.5.2-8, 2.5.3-3 thru 2.5.3-7
and 2.5.4-13




J. Davis -2.

If you have any questions or comments concerning this matter, | can be reached at
301-415-3179 or by e-mail at ilka.berrios@nrc.gov .

Sincerely,

/RA/

llka T. Berrios, Project Manager
ESBWR/ABWR Projects Branch 1
Division of New Reactor Licensing
Office of New Reactors
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Request for Additional Information No. 3913 Revision 1

Fermi Unit 3
Detroit Edison
Docket No. 52-033
SRP Section: 02.05.01 - Basic Geologic and Seismic Information
Application Section: 2.5.1

RAI 02.05.01-1

FSAR Section 2.5.1.1.1.2 states that the local relief of the Southern New York section is up to
320 m (200 ft). The same paragraph states that the Southern New York section has a lower
local relief than the Kanawha section, which has local relief up to 244 m (800 ft). Please clarify
these statements given that 320 meters is not equivalent to 200 feet as suggested in regards to
the Southern New York section.

RAI 02.05.01-2

FSAR Section 2.5.1.1.4.1 discusses the contemporary stress environment in the Fermi site
region and cites FSAR Figure 2.5.1-219. FSAR Figure 2.5.1-219 contains symboils of differing
sizes. Please modify the figure to provide an explanation of the differing symbol sizes.

RAI 02.05.01-3

FSAR Sections 2.5.1.1.4.1.1 and 2.5.3.2.2 provide limited discussions on the effects of glacial
isostatic adjustments (GIA). FSAR Section 2.5.1.1.4.1.1 states that GIA is “suspected to be a
cause of deformation within continental plates and may be a trigger of seismicity in eastern
North America and other formerly glaciated regions.” Please provide additional discussion of
the following:

a. The potential GIA effects that might impact the seismic hazard in the Fermi site
region

b. The geodetic strain rates that are currently measured in the site region

c. Any unusual strain gradients in the region and if there is any indication of
localized strain on or near potential seismogenic structures

d. Any deformed glacial shorelines and whether or not the shoreline deformation
can be explained solely by GIA processes
RAI 02.05.01-4
FSAR Section 2.5.1.1.4.1.1 describes (1) substantial deformation of the Port Huron shoreline

(60 meters of uplift between 11,000 and 7,000 years BP), (2) upwarping of shorelines as young
as 4,700 years, and (3) recognition of widespread uplift and rebound through the Holocene.
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a. As noted in FSAR Section 2.5.1.1.4.1.1, “rebound information is most easily
conveyed in plots of the elevation of a given shoreline across a distance.”
Therefore, please provide maps and/or profiles to illustrate the extent of this
deformation and its relation to the Fermi site. In addition, discuss the
implications of regional deformation data for assessing potential uplift or
subsidence at the Fermi site.

b. FSAR Section 2.5.1.1.4.1.1 also describes regions of recent uplift and
subsidence in relation to the site, as indicated by the GPS velocity field. Please
include one or more figures illustrating this deformation.

RAI 02.05.01-5

FSAR Section 2.5.1.1.4.1.1 states that the elevation of the Onondaga Limestone at Buffalo New
York is now the main control on the level of Lake Erie. The FSAR states that that the elevation
of the Onondaga is 25 km (8200 feet) upriver from Niagara Falls. Please clarify the elevation
given that 25 km is not equivalent to 8200 feet.

RAI 02.05.01-6

FSAR Section 2.5.1.1.4.3 systematically discusses significant structures in the site region
(320 km radius). For many structures, the FSAR describes the observations and relations that
establish limits on the times of most recent deformation on specific structures. This important
information is not included for all structures. Please summarize the observations that define
limits on the times of the most recent deformation for the following structures in the Fermi site
region:

a. Peck fault (FSAR Section 2.5.1.1.4.3.2.11)
b. Sharpsville fault (FSAR Section 2.5.1.1.4.3.2.13)

c. Transylvania fault extension (FSAR Section 2.5.1.1.4.3.2.14)

RAI 02.05.01-7

FSAR Table 2.5.1-201 summarizes information about faults and folds in the Fermi site region.
The table includes a column entitled “Unit/Age/Amount of Youngest Deformation/Offset” that
lists the youngest faulted or deformed unit for most structures. However, the table (and the
FSAR in general) does not provide explicit discussion of the oldest unfaulted unit associated
with each fault or fold. For the faults and folds in Table 2.5.1-201, please summarize
observations that place limits on the cessation of faulting (i.e., describe the oldest unfaulted or
undeformed units for the structures included in the table).

RAI 02.05.01-8

In FSAR Section 2.5.1.1.4.3.2.12, the Royal Center fault is described as “a steeply southeast-
dipping, down-to-the-southwest normal fault on the north flank of the Kankakee arch.” It is
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unclear how the fault can be dipping to the southeast with a down-to-the-southwest sense of
slip. Please correct, or clarify, this statement.

RAI 02.05.01-9

FSAR Section 2.5.1.1.4.3.3 states that “no faults in the site region exhibit evidence of movement
since the Paleozoic (Reference 2.5.1-344).” Similarly, FSAR Section 2.5.1.1.4.3 states, “There
is no evidence to indicate that reactivation of structures in the Mesozoic ... occurred in the
region.” However, FSAR Section 2.5.1.1.4.3.2.14, which discusses the Transylvania fault
extension, states that the Middleburg fault was reactivated “during the Early Jurassic faulting of
the rift basins along the margin of the continent (Reference 2.5.1-342).” Please resolve these
statements.

RAI 02.05.01-10

FSAR Section 2.5.1.1.4.3.3.1 does not discuss liquefaction studies within the Northeast Ohio
seismic zone. However, Crone and Wheeler (FSAR Reference 2.5.1-316) cite Obermeier for
his examination of streambanks for liquefaction features in the Northeast Ohio seismic zone.
Paleoliquefaction investigations are relevant to evaluating the potential for magnitude 6 or larger
earthquakes that may have occurred within the Northeast Ohio seismic zone. Given the
proximity of the Northeast Ohio seismic zone to the Fermi site, an earthquake of magnitude 6 or
larger may impact the seismic hazard at the Fermi site. Therefore, please include a description
of any paleoseismic investigations conducted in the Northeast Ohio seismic zone including

the locations investigated and the level of detail of the investigations.

RAI 02.05.01-11

FSAR Section 2.5.1.1.4.3.3.1 makes the point that the “sequence of earthquakes near
Ashtabula ... is likely due to fluid injection causing failure along favorably oriented, pre-existing
fractures....”. Because artificial changes in subsurface hydrology can alter the mechanical
conditions of the upper crust and trigger seismicity, it is important to know whether there are any
other locations within the site region where large volumes of fluid are being injected or
withdrawn. Please provide this information.

RAI 02.05.01-12

FSAR Section 2.5.1.1.4.3.3.1 indicates that “Seeber and Armbruster (FSAR Reference
2.5.1-346) speculate that a single-event rupture of a 5 to 10 km (3 to 6 mi) long fault could
generate a magnitude 5 to 6 earthquake.” As stated, however, the relationship of such a fault to
the Ashtabula seismicity is unclear. In FSAR Reference 2.5.1-346, Seeber and Armbruster
indicate that a single active fault of this length is consistent with the combined Ashtabula
seismicity (through 1992). Please clarify this point.



RAI 02.05.01-13

FSAR Section 2.5.1.1.4.3.3.2 cites Hansen (1993) (FSAR Reference 2.5.1-344) which suggests
that the Anna seismic zone is capable of producing a magnitude 6.0 to 7.0 event. Given the
proximity of the Anna seismic zone to the Fermi site, please provide a more complete
discussion of the basis for this interpretation.

RAI 02.05.01-14

FSAR Section 2.5.1.1.4.3.3.2 indicates that Obermeier (FSAR Reference 2.5.1-350)
investigated streambanks in the vicinity of the Anna seismic zone and found no evidence of
paleoliquefaction features. Given the proximity of the Anna seismic zone to the Fermi site,
please provide additional discussion regarding the extent of the Obermeier investigations,
including the locations investigated, and the basis for his conclusion that no evidence for
paleoliquefaction features exist in the Anna seismic zone vicinity.

RAI 02.05.01-15

FSAR Section 2.5.1.1.4.4.1 discusses the New Madrid seismic zone as a significant seismic
source at a distance greater than 320 km (200 mi) from the Fermi site.

a. The FSAR briefly presents Forte and others (Reference 2.5.1-357) as providing
an explanation for earthquakes in the New Madrid seismic zone. The
mechanism proposed by Forte and others explaining New Madrid seismicity is
the only explanation presented in FSAR Section 2.5.1. While the explanation of
Forte and others is the newest mechanism, it is not the only one. For example,
Kenner and Segall (2000, Science, v. 289, p. 2,329-2,332) present another
mechanism to explain the New Madrid seismicity. Other possible mechanisms
have been published as well. Please discuss a range of published mechanisms
and discuss if there is a consensus for their applicability to the New Madrid
seismic zone.

b. FSAR Section 2.5.1.1.4.4.1 makes a reference to the Reelfoot rift and the
Cottonwood Grove fault, which are not shown in FSAR Figure 2.5.1-207. FSAR
Figure 2.5.1-207, sheet 3 of 3, inset C is the cited figure for the discussion of the
New Madrid seismic zone. Also, the 2008 M5.2 Mt. Carmel earthquake is cited
in the following subsection on the Wabash seismic zone but not shown in inset D
on this same page. Please add these three features to this figure or adjust the
text appropriately.

RAI 02.05.01-16

FSAR Section 2.5.1.2.1 describes the physiographic subdivisions in the site vicinity. The

St. Clair clay plain and the Maumee Lake plains are not shown on the regional physiographic
map (FSAR Figure 2.5.1-202). Please include these subdivisions in the context of the overall
physiographic framework, either on this map or on a larger-scale map showing the
physiography of the site vicinity. Also, the term “section” is used within the FSAR text, but
“subprovince” is used on the map. Please clarify the appropriate terminology.
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RAI 02.05.01-17

FSAR Section 2.5.1.2.2.2 mentions that the shoreline of Glacial Lake Leverett “would have been
in or near the site study vicinity...” Please indicate whether shorelines mapped within the site
vicinity may be correlated to this (or other previously mapped) shorelines.

RAI 02.05.01-18

FSAR Section 2.5.1.2.2.2 states that “Lakes of the Mackinaw Interstade (Glacial Lakes Maumee
and Arkona in the site vicinity) .... and younger lakes have surface expression continuity and
preserved landforms that document the rebound history of the area.” Please describe this
rebound history and cite any pertinent references. This appears to be important information
bearing on the latest Pleistocene to Holocene history of vertical movement in the site vicinity.

RAI 02.05.01-19

In FSAR Section 2.5.1.2.4.1, there are numerous incorrect figure references. For example, the
discussion of Structures Within the Site Vicinity refers to FSAR Figure 2.5.1-234 (“Maps
Showing Late Wisconsinan Ice Margins and Proglacial Lake Shorelines”) when discussing the
Bowling Green fault and the Howell anticline. When discussing the Bowling Green fault, the
FSAR incorrectly refers to FSAR Figure 2.5.1-231 and to FSAR Figure 2.5.1-246. Please make
the appropriate corrections.

RAI 02.05.01-20

FSAR Section 2.5.1.2.4.1 discusses structures in the site vicinity (including a description of the
Maumee fault) and cites FSAR Figure 2.5.1-231. In this figure (and also in FSAR Figure 2.5.2—
230), the bathymetry of Lake Erie shows a very straight, northeast-trending feature that extends
into the lake from the mouth of the Maumee River. It lies on the projection of the on-land
Maumee fault. If this feature is an accurate representation of the lake-bottom topography, then
please explain the origin of this >25-km-long feature on the lake bottom.

RAI 02.05.01-21

FSAR Figure 2.5.1-227 shows a high incidence landslide area less than 50 km southwest of the
proposed Fermi 3 site, and possibly within the 40 km site vicinity. Please discuss the relevance
of such high landslide susceptibility within the site vicinity.

RAI 02.05.01-22

FSAR Section 2.5.1.2.5 states that “The natural slopes are probably not landslide prone;
however, the stability of the lacustrine deposits should be considered in excavation design

(Reference 2.5.1-387)". Please provide any appropriate references to more detailed
discussions included elsewhere in the FSAR regarding the stability of the lacustrine deposits.
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RAI 02.05.01-23

FSAR Table 2.5.1-201 (Sheet 13) states that the Burning Springs Anticline (BSA) (discussed in
FSAR Section 2.5.1.1.4.3.2.4) exhibits "only folding in Late Silurian Salina Group and younger
strata." This implies that post-Silurian strata are folded and that the BSA could still be active.
Please clarify this description to include the geologic constraints that define when deformation
on the BSA ceased.

RAI 02.05.01-24

FSAR Figure 2.5.1-203 shows numerous faults within the 320 km site radius, including: the
Outlet fault, the Marian fault, and the Colchester fault. These three structures are not discussed
in the FSAR text even though they are located well within the 320 km site radius. Please
provide a discussion of these faults similar to those presented for other regional structures
described in the FSAR.

RAI 02.05.01-25

FSAR Figure 2.5.1-236 shows an enlargement of the site exploration plan with geologic cross
section locations. The cross section labels (A—A’, B-B’, etc.) are obscured and difficult to read.
Please provide an updated figure with clear labels in order to identify each of the geologic cross
section locations.

RAI 02.05.01-26

FSAR Figure 2.5.1-237 shows the cross-section of a syncline that underlies the Fermi Site.
The cross section reveals a topographic low above the syncline axis that is filled with postglacial
lacustrine deposits. These relations imply that the underlying glacial till was subject to
postlacustrine folding. Please explain this apparent deformation of the glacial till and (or)
thickness changes as depicted in FSAR Figure 2.5.1-237. Please explain if the overlying
lacustrine deposits are deformed?

RAI 02.05.01-27
Please provide the following text and figural corrections:

a. FSAR Section 2.5.1.1.4.2.1 discusses the gravity and magnetic data and states
“Figure 2.5.2-219 illustrates the boundary interpreted by Van Schumus.” This
figure number is incorrect; it should be FSAR Figure 2.5.1-220.

b. FSAR Section 2.5.1.1.4.3.3 introduces and describes the Northeast Ohio and
Anna seismic zones. Although these zones are shown in FSAR Figure 2.5.1—
207 (Sheets 1 through 3), this figure is not cited in this FSAR section. Please
include the appropriate figure citations.
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c. The two references to “FSAR Subsection 2.5.1.1.4.4” in FSAR Section
2.5.1.1.4.3 should read “Subsection 2.5.1.1.4.3.3".



Request for Additional Information No. 3917 Revision 1

Fermi Unit 3
Detroit Edison
Docket No. 52-033
SRP Section: 02.05.03 - Surface Faulting
Application Section: 2.5.3

RAI 02.05.03-1

FSAR Section 2.5.3.2.1 states that “only one possible fault, the fault trend associated with the
New Boston pool” may extend into the site area. However, Figures 2.5.3-202 and 2.5.3-203
show the possible Sumpter pool fault, and not the New Boston pool fault, extending into the site
area. In addition, FSAR Section 2.5.1.2.4.1 suggests that the Sumpter pool fault is the only fault
that extends into the site area. Please reconcile the inconsistency between the FSAR
statements and FSAR Figures 2.5.3-202 and 2.5.3-203.

RAI 02.05.03-2

FSAR Section 2.5.3.1 indicates that field and aerial reconnaissance studies were done to
examine known faults in the site vicinity. In addition, FSAR Section 2.5.3.4 states that “no
evidence of paleoliquefaction is reported in the literature or was observed within the site vicinity
or site region.” However, in the central and eastern U.S. (CEUS), large historical earthquakes
tend not to produce surface rupture but are expressed in the geologic record by liquefaction
features. Most evidence of large prehistoric earthquakes in the CEUS is based on the
recognition and analysis of paleoliquefaction features. It is noteworthy that several aspects of
the Quaternary deposits in the Fermi site area make them potentially suitable for liquefaction.
The topographic map of the site (FSAR Figure 2.5.1-229) shows abundant marshy areas, which
is obvious evidence of locally high water tables. In addition, the site is underlain by fine-grained
lacustrine deposits that are interbedded with sandy shoreline and beach deposits. The
combination of high water table and interbedded fine-grained and sandy deposits may be
optimal conditions for liquefaction. The FSAR does not discuss nor mention efforts to search
the site vicinity for evidence of strong ground shaking as recorded by paleoliquefaction features.
Please indicate if any such studies were conducted or if any of the field reconnaissance
concentrated on the search for such evidence. Please provide a detailed description of all
paleoliquefaction investigations conducted in the site vicinity including (1) the locations
investigated, (2)the site conditions for these investigations and whether or not the conditions are
appropriate for liquefaction to occur, and (3) the types of outcrops, surfaces, and sediments
examined as well as the quality of the exposures. In addition, please include any relative
figures that document conclusions regarding the presence or absence of paleoliquefcation
features.

RAI 02.05.03-3
FSAR Section 2.5.3.2.1 briefly discusses Quaternary stratigraphy based on FSAR Section 2.5.1
but does not report details of observations that bear on the deformation or lack of deformation of

Quaternary deposits as revealed in stratigraphic exposures. Please describe any observations
of the stratigraphy (from pits, trenches, boreholes, or natural exposures) that help constrain
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postglacial deformation in the site vicinity, especially with respect to the lacustrine deposits. In
addition, please provide any relevant figures to help document your observations and
conclusions regarding the Quaternary deposits surrounding the Fermi site.

RAI 02.05.03-4

FSAR Section 2.5.3.2.3 indicates that a lineament analysis was conducted for the site vicinity
using a USGS 10-m DEM (Digital Elevation Model). However, the FSAR also states that "Given
the low strain rates in the site region, the young surficial and near surface deposits are
unsuitable for detecting long-term neotectonic strain deformation." If this is the case, then
please discuss the vertical resolution of the USGS 10-m DEM and whether it is appropriate to
base a negative conclusion on this dataset. Also, please discuss the availability of LIDAR high-
resolution topographic datasets for the site vicinity and how these data might be used for a more
detailed analysis of possible postglacial surface deformation.

RAI 02.05.03-5

The Fermi site is located on the western shore of Lake Erie, and several faults and folds
discussed in the FSAR trend directly into the lake. However, the FSAR does not address if
there are any high-resolution bathymetric data or seismic-reflection data that might better
characterize the presence or absence of young tectonic deformation in the site region. Please
discuss any relevant marine seismic and bathymetric data for Lake Erie in the context of placing
limits on recent tectonic deformation in the site region.

RAI 02.05.03-6

FSAR Section 2.5.3.2.3 refers to FSAR Figure 2.5.3-201 and states that paleo-shoreline
features in the site vicinity cross possible fault trends with no apparent disruption. Please
indicate the resolution of this observation and whether it was based on field or map analyses.
The FSAR does not address whether shoreline-elevation data in the site vicinity record possible
deformation over a broader area. Please provide a discussion of this topic and, if tilting is
evident, whether it can be attributed solely to glacial isostatic adjustments or whether it may
suggest diffuse tectonic deformation. If appropriate, please include a figure showing elevation
changes along paleo-shorelines identified in FSAR Figure 2.5.3—-201 (in particular, n1 and n3).

RAI 02.05.03-7

FSAR Sections 2.5.3.2.3 and 2.5.3.6 state that "Given the low strain rates in the site region, the
young surficial and near surface deposits are unsuitable for detecting long-term neotectonic
strain deformation." FSAR Section 2.5.3.6 later argues that none of the mapped bedrock faults
are assessed to be capable tectonic sources based on lack of evidence for post-Mesozoic
deformation and the absence of Quaternary deformation in the site area. Please explain more
fully how potential capable tectonic sources can be confidently characterized in the Site Region
if: (1) the Mesozoic stratigraphic record is missing, (2) the Quaternary record is limited to glacial
deposits younger than ~13 ka that unconformably overlie Paleozoic rocks, and (3) the young
surficial and near-surface deposits are indeed "unsuitable for detecting long-term neotectonic
strain deformation" as previously stated in the FSAR.

-9-



RAI 02.05.03-8
FSAR Section 2.5.3.2.3 discusses the results of lineament analyses and implies that the

postulated Sumpter Pool fault may line up with a mapped lineament. Please clarify which
topographic lineament/s could be possible continuations of the postulated Sumpter Pool fault.
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Request for Additional Information No. 3918 Revision 0

Fermi Unit 3
Detroit Edison
Docket No. 52-033
SRP Section: 02.05.02 - Vibratory Ground Motion
Application Section: 2.5.2

RAI 02.05.02-1

FSAR Section 2.5.2.4.1.1 and FSAR Appendix 2.5BB discuss the updated characterization of
large magnitude New Madrid seismic zone (NMSZ) earthquakes. Please provide the initial time
(to) parameter used in modeling the time dependent seismic hazard model for the NMSZ. The
ESBWR is designed with an operating life of 60 years and the fuel loading time is not yet
certain. Please explain how you considered these factors in choosing the t; and At parameters.
In addition, demonstrate the sensitivity of those parameters to the seismic hazard at the Fermi
site.

RAI 02.05.02-2

FSAR Section 2.5.2.4 includes an update of the EPRI SOG seismic source parameters
(specifically, maximum magnitudes) based on the latest earthquake information. Please explain
why the maximum magnitudes for the Bechtel BZ3 source were updated but the Law
Engineering source114 maximum magnitudes were not updated. Please provide a detailed
description of the SSHAC procedure used in revising the EPRI/SOG seismic source
parameters, including the maximum magnitude, probability of activity and others. Describe how
you integrated expert opinions, especially conflicting opinions, and how you incorporated the
informed community consensus into the revised seismic source model. In addition, discuss how
you applied regional paleoseismic data to the source updates.

RAI 02.05.02-3

FSAR Sections 2.5.1.1.4.4 and 2.5.2.4.1 discuss significant seismic sources at distances
greater than 320 km from the Fermi site, including the New Madrid and Wabash Valley seismic
zones. The FSAR does not discuss the Western Quebec seismic zone (WQSZ) in Canada
even though it is a similar distance from the Fermi site as the New Madrid seismic zone
(NMSZ). Previous research has provided paleoseismic evidence for two M > 7 earthquakes in
the past 7000 years in the Ottawa River Valley (Aylsworth and Lawrence 2000, Geology, v28,
no 10, p 903-906). Please include a discussion of the WQSZ, including the significance of this
paleoseismic evidence to the seismic zone’s characterization and its consequent impact on
seismic hazard at the Fermi site.

RAI 02.05.02-4
FSAR section 2.5.2.4.2.1 and FSAR Figure 2.5.2-221 compare the EPRI 2004 ground motion

models to newer ground motion models for the CEUS. The FSAR concludes that the newer
ground motion models fall within the range of the EPRI models. However, it appears that two of
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the newer models (Atkinson and Boore, 2006, and Tavakoli and Pezeshk, 2005) fall close to (or
above) the EPRI models at distances and frequencies relevant to seismic hazard at the Fermi
site. For example, the median Atkinson and Boore (2006) model for a M 7.5 event, 1 Hz
Spectral Acceleration, and distances of greater than 300 km, is above the EPRI Cluster 2
median and approaches the 95 percent level (FSAR Figure 2.5.2—221). The Tavakoli and
Pezeshk (2005) model (M = 5) is also above the EPRI Cluster 3 median at short (less than

20 km) distances and high frequencies. The Tavakoli and Pezeshk model also exceeds the

95 percent level at very short distances. Please explain how the inclusion of these models
instead of the EPRI Cluster 2 and 3 models would affect both low and high frequency seismic
hazard at the Fermi site.

RAI 02.05.02-5

FSAR Section 2.5.2.5.1.2 discusses soil dynamic properties for the Fermi site. Please justify
your position that soils (claystones with Vs of approximately 3000 ft/s) at the Fermi site would
behave linearly under the local strain conditions. In addition, explain why you used Vucetic and
Dorby’s clay dynamic property, instead of site-specific modulus and damping curves to
represent the soil non-linear behavior for the glacial till. Please provide the basis for the FSAR
statement that "lean concrete backfill was assumed to remain linear for shear strain less than
0.01 percent and then exhibit a mild degree of nonlinearity at high strains.”

RAI 02.05.02-6

FSAR Section 2.5.2.4.4.3 indicates that you used Baker and Cornell’s response spectral
correlation method to extrapolate spectral shapes. However, the Baker and Cornell method
used worldwide recordings from both the NEHRP B/C type soil boundary and the first story of
structures. Please explain 1) why the free field and first story recordings can be mixed together
to predict the correlation, and 2) why the correlation from the B/C boundary can be used to
represent the other soil types.

RAI 02.05.02-7
FSAR Figures 2.5.2—-236 through 2.5.2-241 display the effects of various factors (seismic
sources, ground motion models, model uncertainties, etc.) on the calculated seismic hazard at

the Fermi site. However, these figures alternate between comparing mean and median ground
motion. Please verify the content of the “mean” and “median” in those figures.
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Request for Additional Information No. 3935 Revision 1

Fermi Unit 3
Detroit Edison
Docket No. 52-033
SRP Section: 02.05.01 - Basic Geologic and Seismic Information
Application Section: 2.5.1

RAI 02.05.01-28

FSAR Section 2.5.1.1.4.3.3.1 states that a series of earthquakes occurred between 1987 and
2001 near Ashtabula County, Ohio and that a July 1987 mainshock was followed by a

January 2001 event making it seem that there were no earthquakes between these events. The
FSAR goes on to state that the 1987 event, and its aftershocks, were within 1 km of an injection
well. The FSAR states that the series of earthquakes in 2001 were precisely recorded by the
Ohio seismic network but the FSAR does not provide any additional details of the larger 2001
event (or associated smaller events) including their location or the basis for linking the 1987 and
2001 events. In addition, FSAR Figure 2.5.1-207 does not differentiate the 1987 from the 2001
events. Please provide additional information regarding the 2001 series of earthquakes in the
Northeast Ohio seismic zone including how they are clearly linked to the 1987 event and if they
are related to fluid injection or the regional tectonics. In addition, please update FSAR

Figure 2.5.1-207 to distinguish between the 1987 and 2001 events.
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Request for Additional Information No. 3936 Revision 0

Fermi Unit 3
Detroit Edison
Docket No. 52-033
SRP Section: 02.05.04 - Stability of Subsurface Materials and Foundations
Application Section: 2.5.4

RAI 02.05.04-1

FSAR Section 2.5.4.2.1.1.1 suggests that the fill material can be processed to produce a
gradation suitable for use as engineered granular backfill, if desired. FSAR Figures 2.5.4-202,
2.5.4-203, and 2.5.4-204 indicate that many buildings including the reactor building and the
control building will be surrounded by engineered granular backfill. Please provide information
regarding the general gradation constraints likely to be needed for processing if the fill is to be
reused for the engineered granular backfill. In addition, please provide the expected static and
dynamic properties of the as-specified compacted borrow material, such as compaction ratio,
density, shear strength and shear wave velocity, as appropriate. Please also justify whether the
results of the safety analysis provided in FSAR Section 2.5.4 would likely be affected by the
static and dynamic engineering properties of the processed fill.

RAI 02.05.04-2

FSAR Section 2.5.4.2.1.2.1 “Bass Islands Group” states that: “Twelve rock direct shear tests
were performed along sample discontinuities to provide the residual friction angle along the
discontinuities presented in FSAR Table 2.5.4-206. The residual friction along discontinuities
ranges between 33 and 74 degrees, with a mean of 52 degrees.” Please provide information on
how prevalent these discontinuities are and whether there are any preferential directions
involved. Also please provide information on how representative are the discontinuities
provided by the twelve rock direct shear tests.

RAI 02.05.04-3

FSAR Section 2.5.4.2.1.2 provides for Bass Islands Group, Salina Group Units F, E, C, and B,
the characterized parameter values of the following material properties often in terms of upper
bound, mean, and lower bound values, or minimum, maximum, median, mean, and standard
deviation values. Said parameters are specified in terms of a single number associated for the
entire bedrock unit or provided for each borehole.

a. Please provide additional information on why it is appropriate to provide single
value of each parameter for the entire bedrock group rather than to provide
inferred spatial variation of these parameter values reflecting some spatial
gradients or to reflect the potential for these parameters varying with depth or
over horizontal directions.

b. Please provide the reason and justification for using the Hoek-Brown criterion for

each of these bedrock groups including descriptions of each bedrock unit as
applied in specifying the Hoek-Brown parameters. For example, what was the
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relationship between the residual friction angle values associated with
discontinuities in the Bass Islands Group and the parameters in the Hoek-Brown
criterion for that material? How were the effects of Oolitic Dolomite (FSAR
Figures 2.5.4-202 and 2.5.4-203) reflected in the Hoek-Brown criterion for the
Bass Islands Group?

c. lItis assumed that the Hoek-Brown criteria were converted to “equivalent”
Mohr-Coulomb values because of the limitation of the programs used in analysis.
Please provide the effective confining pressure ranges and the rationale for the
selected effective confining pressure ranges used to convert Hoek-Brown
criterion into the equivalent Mohr-Coulomb values.

RAI 02.05.04-4

FSAR Section 2.5.4.2.2.1.4 states that where “poor bedrock core recovery was obtained, optical
televiewer logging was performed to gather information on the bedrock where the core was not
recovered”, and, among other things, results from downhole logging were used to “correlate the
bedrock geology across the site.” Please provide information regarding whether the results of
downhole logging provided additional information where good core recovery was not obtained.

RAI 02.05.04-5

FSAR Section 2.5.4.2.2.1.7 provides a list of chemical tests for groundwater and surface water.
However, no test result is presented and no discussion is provided for any of the tests
performed. Since the foundation and/or sub-foundation concrete may be exposed to the
groundwater, please address whether the chemical in groundwater is aggressive or not. Please
provide some discussions on these results.

RAI 02.05.04-6

FSAR Sections 2.5.4.2.2.2 and 2.5.4.3 refer to figures and tables showing the locations of
explorations and various geologic cross-sections including those through the Seismic Category |
structures. .

a. The scale of FSAR Figures 2.5.1-235 and 2.5.1-236 is such that it is difficult to
locate various borings or geophysical and other test results with respect to the
buildings and other site features. Please provide the aforementioned figures at
“large enough scale” with adequately detailed information to be helpful in locating
and evaluating various results from the field investigation with respect to various
proposed buildings and other features at the site.

b. Please provide key figures referenced in FSAR Section 2.5.4.3 at scales and with
adequately detailed information that would facilitate various evaluations. For
example, such figures might make it easier to evaluate potential effects of
various buildings and their proximity and their relationships to foundation
materials and boring logs and other subsurface information without addressing
different figures (and tables) often at rather small scales.
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RAI 02.05.04-7

Appendix D, "Spacing and Depth of Subsurface Explorations for Safety-Related

Foundations,” to Regulatory Guide 1.132, "Site Investigations for Foundations of Nuclear Power
Plants,” Revision 2 (October 2003), provides guidance for site exploration plans for safety-
related foundations. It suggests at least one boring per 900 m? (10,000 ft?) (approximately 30 m
(100 ft) spacing), and a number of borings along the periphery and at corners. FSAR

Figure 2.5.1-236 illustrates the exploration locations. For seismic category | Control Building
(CB) and Fire Water Service Center (FSWC), the figure indicates that the recommendation of
corners boring locations is not followed. Please justify the limited number of borings and
whether this number is sufficient to adequately characterize the foundations of the CB and
FWSC.

RAI 02.05.04-8

FSAR Section 2.5.4.2.2.2.5.2 states that “the selection of Eur from last cycle as an estimate of
the in-situ modulus is reasonable because the condition of the bedrock at the highest pressure
level is probably closer to the in-situ undisturbed bedrock than at the lower pressure levels and
previous unlodad/reload cycles.” It also states that the “material being tested was a very
complex geological unit consisting of interbedded limestone/dolomite/claystone/siltstone/shale
and breccias with varying degrees of induration.” Given that an applicable strain range and
applied unload/reload cycles may be affecting the values of Eur and possible effects of macro-
features may not be present within the influence zone of the pressuremeter test, please provide
additional information regarding why the Eur from the last cycle (2nd or 3rd cycle) is an
appropriate representation of the modulus of in-situ undisturbed bedrock. Please describe how
the results were used and identify the calculations where these pressuremeter test values were
used.

RAI 02.05.04-9

FSAR Section 2.5.4.2.3 states that dynamic testing is not required for Salina Group Unit F
based on two considerations:

¢ One was the estimated shear strain being “approximately 0.0252 percent”, and

o The other was that the testable samples would have been biased toward the “more
intact portions of the bedrock and hence testing under static or dynamic loading
conditions would possibly give high values not representative of the overall unit F.” This
was because core recovery and RQD in Salina Group Unit F were generally poor.

Furthermore, the FSAR states that the “strain level induced in till during the design earthquake
would be less than 0.03 percent” and uses this information to focus on resonant column and
torsional shear testing of the till.

a. Please provide additional information on the specifics of how the induced seismic

shear strains were conservatively estimated for the Salina Group Unit F and the
till, to be consistent with the postulated earthquake shaking conditions.
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b. The potential role of “weak” zones within the Salina Group Unit F might have
contributed to the overall characterization and performance of Salina Group
Unit F. Please provide information on possible alternative means of sampling
Salina Group Unit F so that appropriate samples of the material would be
available. If sampling is not practically feasible, please provide non-laboratory
testing alternatives to obtain data regarding the potential effects of these
conditions on the characterization of Salina Group Unit F.

RAI 02.05.04-10

FSAR Section 2.5.4.3 together with FSAR Figure 2.5.4-202 indicates that two types of low
strength lean concrete and structural backfill of granular soil material will be used. One type of
lean concrete is to follow the DCD criteria and the other type is unspecified.

a. Please indicate whether the concrete will conform to industry standards such as
the American Concrete Institute (ACI 349) for safety-related nuclear plants
specification with the required compressive strength.

b. Please provide assurance that the structural backfill material will be obtained
from a source with specified minimum acceptance criteria, compacted to specific
American Society of Testing and Materials criteria.

RAI 02.05.04-11

FSAR Section 2.5.4.4.1, under “Geophysical Surveys for Dynamic Characteristics of Subsurface
Materials”, states that the dynamic characteristics of soil and bedrock were measured using
downhole P-S suspension logging, downhole seismic testing, and SASW logging. It concludes
in FSAR Section 2.5.4.4.1.1, under “P-S Suspension Logging and Downhole Seismic Testing in
Bedrock Units”, that from Figure 2.5.4-216 “the downhole Vs values in general agree with Vs
obtained using P-S suspension logging.” It also concludes in FSAR Section 2.5.4.4.1.2, under
“P-S Suspension Logging and Spectral Analysis of Surface Wave in Soil Layers”, that “the
results are considered acceptable, because soil shear wave velocities measured using the P-S
Suspension method agree with those measured using SASW method.”

For downhole seismic testing, and SASW logging, please provide test data for shear wave
velocity and compressive wave velocity in addition to average values. Additionally, please
discuss how these data may be varying (or not varying) with the depth, and provide information
on whether these variability observed from downhole seismic testing and SASW logging may
need to be considered in the characterization of those soil and bedrock units.

RAI 02.05.04-12

FSAR Section 2.5.4.4.1concludes that overall results obtained from P-S Suspension logging are
acceptable for all analysis purposes. However, the staff noted that shear wave velocities
obtained from P-S suspension method are generally greater than those from downhole method
and SASW method; this is also evidenced by RB-C8 downhole values for Bass Islands, and
SASW method for glacial till. Please provide justification exclusive use of P-S logging results
rather using average results of downhole, SASW and P-S logging.
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RAI 02.05.04-13

FSAR Section 2.5.4.4.1.1 states that repeated collapse of boreholes was experienced in the
33.51t0 62.5 m (110 to 205 ft) depth range in Salina Group Unit F and “resulted in oversized
borehole and irregular borehole shapes.” Further, it was not possible to grout Borings RW-C1
due to grout loss to the formation. The section also states: “Limited measurements were
performed in Salina Group Unit F in any of the borings due to oversized holes and irregular hole
shapes.” FSAR Figure 2.5.4-208, for example, showing the P-S suspension logging results
indicate missing shear wave and p-wave velocity data in a significant portion of the Salina
Group Unit F.

a. Please provide information on whether and how these observations were
reflected in the characterization of Salina Group Unit F for Vs and Vp. In
addition, please provide information on the basis for the decision.

b. Please provide a detailed comparison of the elevations of the collapse of the
boreholes under all Category | foundation bases. This comparison is intended to
identify any potential for existence of cavities or other unstable subsurface
conditions.

c. Please discuss whether or not repeated collapse of the boreholes might not be
indicative of cavities below the foundation levels, and why systematic rock
grouting should not be applied at this site.

RAI 02.05.04-14

FSAR Section 2.5.4.5 “Excavations and Backfill” states: “Excavated material that meets
requirements for use as engineered backfill will be segregated.” However, it is not clear where
the requirements are provided. FSAR Section 2.5.4.5.1 states: “Excavated material that meets
gradation requirements may be used as engineered granular backfill as defined in Subsection
2.5.45.4.2” Furthermore, FSAR Section 2.5.4.5.1 states: “The excavated fill and bedrock may
be processed to meet the required grading in accordance with Subsection 2.5.4.5.4.” However,
FSAR Section 2.5.4.5.4.2 provides only very general information on gradation or other
requirements for the engineered granular backfill. FSAR Section 2.5.4.5.1 also states: “Dense
graded aggregate such as Size 21A or 21AA as specified by the Michigan Department of
Transportation (Reference 2.5.4-233) is suitable material. These types of materials are
available from local and regional quarry sources.”

a. Please provide the specific gradation and other requirements on the engineered
granular backfill.

b. Ifitis planned to use the “dense graded aggregate” referenced above at the site,

please provide the specific requirements, properties, and local or regional quarry
sources to be tapped.

-18 -



RAI 02.05.04-15

FSAR Section 2.5.4.5.3.2 states that excavation of bedrock at Fermi 3 may be completed using
blasting, mechanical excavation, or a combination of blasting and mechanical excavation. It
also states that any blasts would be “designed by a qualified blasting professional” and
controlled blasting techniques “may” be used with the idea being “to preserve the integrity of
exterior bedrock to prevent damage to existing structures, equipment, and freshly placed
concrete, and to prevent disruption of Fermi 2 operations.” It further states, “During
construction, excavated subgrades in bedrock for safety-related structures are mapped and
photographed by qualified and experienced geologists.” and “Unforeseen geologic features are
evaluated.”

a. Please provide specific criteria (focusing on engineering properties) to be used to
evaluate whether the excavated faces would be acceptable as foundation
material.

b. Please provide how geologic evaluations of open faces would be used to confirm
the engineering properties of bedrock materials. If the differences between the
observed and the used properties are significant, please describe how they
would be resolved. Please provide specifics if any engineering property tests are
planned for the excavated bedrock materials.

02.05.04-16

FSAR Section 2.5.4.5.4.2 states: “Backfill for the Fermi 3 may consist of concrete fill or a sound,
well graded granular backfill. Concrete backfill as required per the Referenced DCD is used to
backfill the gap between the foundation mat of R/FB and CB and bedrock.” FSAR

Section 2.5.4.5.4.2 also states, “Concrete fill mix designs are addressed in a design
specification prepared during the detailed design phase of the project.” It is noted that some
dynamic properties of “lean concrete fill” are provided in this section and FSAR

Section 2.5.2.5.1 apparently without supporting data. FSAR Figure 2.5.4-202, for example,
indicates that the dynamic properties of the concrete fill may be needed to evaluate the seismic
earth pressures; FSAR Section 2.5.2.5.1 indicates the postulated properties of the concrete fill
were used in the ground motion work. Please provide information on static and dynamic
engineering properties of the concrete fill. Also, please provide specific measure to ensure the
shear wave velocity of 3600 fps for backfill concrete beneath FSWC and between the
foundation mat of R/FB and CB and bedrock (5 ft gap from FASR Figures 2.5.4-202 to
2.5.4-204).

RAI 02.05.04-17

FSAR Section 2.5.4.5.4.2 of the FSAR, under “Backfill Materials and Quality Control”, states
that engineered granular backfill is “compacted to achieve density that results in the backfill
having a minimum of 30 degrees” and based on correlations, “the ¢’ of compacted granular
soils can achieve 35 degree.” The section thus seems to make the ¢’ of compacted granular
soils a key consideration. As many structures including the Category | structures at the Fermi 3
site would be surrounded by engineered granular backfill, please provide information on
whether any other parameters on the engineered fill, for example, density and compaction ratio,
should be important in Section 2.5.4.5.4.2.
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RAI 02.05.04-18

FSAR Section 2.5.4.5.4.2 states that lean concrete with a design compressive strength of
2000 psi will be used as fill under the Category 1 structure FWSC. It is noted that the lean
concrete fill is about 30’ thick. It is believed that most (if not all) lean concrete fill is exposed to
the groundwater.

a. Please specify the groundwater lever at Fermi 3. Please provide a discussion of
critical cases of groundwater conditions relative to the foundation settlement and
stability of the safety-related facilities of the nuclear power plant.

b. Erosion of porous concrete sub-foundation as describe in NRC IN 97-11, and
leaching of calcium hydroxide could be potential problem because of
groundwater. Reduction in foundation strength, cracking, and differential
settlement can result from erosion of porous concrete sub-foundation. Loss of
strength can result from leaching of calcium hydroxide in the concrete. Please
address the durability for the low strength lean concrete fill.

RAI 02.05.04-19

ESBWR DCD Table 2.0-1 indicates the ratio of the largest to the smallest shear wave velocity
over the mat foundation width of the supporting foundation material does not exceed 1.7.
Please demonstrate that the ratio of the largest to the smallest shear wave velocity over the mat
foundation width of the supporting foundation material is enveloped by the site-related
parameter. Provide justification if your ratio exceeds this parameter.

RAI 02.05.04-20

FSAR Section 2.5.4.8 states: “Engineered granular backfill is used to fill adjacent to all Seismic
Category | structures and is not susceptible to liquefaction.” However, NUREG-0800 Standard
Review Plan states “In meeting the requirements of 10 CFR Parts 50 and 100, if the foundation
materials at the site adjacent to and under Category | structures and facilities are saturated soils
and the water table is above bedrock, then an analysis of the liquefaction potential at the site is
required.” Please provide specific technical information forming the basis for that the Fermi 3
backfill adjacent to all Seismic Category | structures is not susceptible to liquefaction.

RAI 02.05.04-21

FSAR Section 2.5.4.10.1 states: “For the Bass Islands Group, the upper bound Hoek-Brown ¢’
of 53 degrees matches well with the mean residual friction angle of 52 degrees measured from
rock direct shear tests on discontinuities (Table 2.5.4.-206); therefore, ¢’ equal to 52 degrees is
used for the Bass Islands formation.” Details of direct shear test results are provided in FSAR
Table 2.5.4-223. Please provide information regarding the appropriateness of normal stress
values used in the direct shear tests (FSAR Table 2.5.4-223) as applied to the above
statements and as used in the bearing capacity analysis reported in Section 2.5.4.10.1. Please
provide if there were any dependency of the direct shear test results on the normal stress used
in the testing.
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RAI 02.05.04-22

FSAR Section 2.5.4.10.1 indicates that for the Bass Islands Group, the upper bound Hoek
Brown effective angle of friction and effective cohesion were used in the bearing capacity
equation. In contrast, for the Salina Group Unit F the lower bound Hoek-Brown angle of friction
and effective cohesion were used. Please provide basis and justification on why the upper
bound values were used for the Bass Islands Group while the lower bound values were used for
the Salina Group Unit F.

RAI 02.05.04-23

FSAR Section 2.5.4.10.1 states that the two methods, Terzaghi approach and Uniform Building
Code were used in evaluating bearing capacity. Please provide information on why these two
methods (particularly the second method) are adequate and appropriate for the bearing capacity
at the Fermi 3 site, considering apparently weaker Salina Group Unit F beneath the Bass
Islands Group.

RAI 02.05.04-24

FSAR Section 2.5.4.10.2 states that for “analysis of settlements, the lower bound E based on
the Hoek-Brown criterion for each bedrock unit were selected. It is believed that the average E
of the bedrock units will be greater than the lower bound E from the Hoek-Brown criterion”.

a. Please provide some information on how the modulus values following the Hoek-
Brown criterion were developed and the basis for the belief that” the average E of
the bedrock units will be greater than the lower bound E from the Hoek-Brown
criterion.”

b. Please explain if there were any unconfined compression tests conducted on the
material under the safety-related foundations? If there were, how do the tested
values compare with the values used in the calculations for foundation settlement
analysis?

c. For the total rebound and settlement evaluations, the selected parameter values
may be “conservative”, but please provide additional information for the
appropriateness and conservativeness of the selected modulus values as
affecting the results of differential settlement evaluations.

RAI 02.05.04-25

FSAR section 2.5.4.10.2 states that the settlement analysis was performed in stages to
calculated excavation rebound and total foundation settlements (settlement from the rebounded
position). The section further states that the second stage simulated the rebound associated
with load removal when excavation was performed to appropriate foundation elevations or to top
of bedrock in the power block area. The section also concludes that only elastic settlements are
considered in the analysis and there is no long-term (post-construction) settlement anticipated
at the Fermi 3 site.
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a. Referred Table 2.5.4-230 shows that rebound at the FWSC foundation level is
not applicable because the foundation soil under the FWSC will be removed to
top of bedrock. However, the rebound at excavated level under the FWSC
during excavation stage is important in order to determine the FWAC
settlements. Please provide these values.

b. Please clarify whether presented total foundation settlements for the FWSC in
Table 2.5.4-231 are referenced to the rebounded position or the top of lean
concrete fill. Please describe the loading and construction procedures and
explain how the rebound at excavation level is taken into account for the FWSC
settlements.

c. Taking into account of 30’ thick low strength lean concrete fill, please provide
justification on how long-term deformation (or creep) is not anticipated for FWSC
settlements.

RAI 02.05.04-26

FSAR Section 2.5.4.10.3 states that a surcharge pressure of 24 kPa (500 psf) is to be used due
to the small to medium sized compaction equipment normally used for compaction of backfill
behind rigid retaining wall. It appears that FSAR Reference 2.5.4-245 is the basis for this
selection. Please provide some information regarding the basis for the adopted value and its
adopted distribution with depth.

RAI 02.05.04-27

ESBWR DCD rev. 6 has changed significantly from the revision used in the preparation of the
Fermi FSAR. The following changes refer to Table 2.0-1 of the latest revision of the ESBWR
DCD and its corresponding notes:

a. FSAR Section 2.5.4.11 “Design Criteria” states “DCD Table 2.0-1 requires that
that ¢’ > 30°.” As per revision 6, the angle of internal friction for both in-situ and
backfill is updated from ¢’>30° to ¢’>35°. Please demonstrate that both in-situ
material and backfill meet this updated requirement.

b. Note 7 stipulates the criteria needed to compare the maximum dynamic bearing
demand with the allowable bearing pressure. FSAR Table 2.5.4-227 illustrates
the results of the Bearing Capacity Analysis. Please make corresponding
changes in Table 2.5.4-227 in order to incorporate the new requirements set forth
in Note 7 of the revised DCD.

c. Note 8 establishes a new method to estimate the minimum shear wave velocity.
Equation 2 in FSAR Section 2.5.4.7.2 states the method used to calculate the
equivalent shear wave velocity under each Category | structure. According to
revision 6 of the DCD, said equation is no longer valid. Please demonstrate that
your shear wave velocity at minus one sigma from the mean is enveloped by the
site-related minimum shear wave velocity parameter.
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Request for Additional Information No. 3938 Revision 1

Fermi Unit 3
Detroit Edison
Docket No. 52-033
SRP Section: 02.05.02 - Vibratory Ground Motion
Application Section: 2.5.2

RAI 02.05.02-8

In order for the staff to verify the adequacy of the Fermi 3 PSHA relative to the seismicity in the
Anna, Ohio and Northeast Ohio areas, please provide the input source parameters (e.g., activity
rates) as well as the specific source geometries used by each of the EPRI Teams to model
these two potential sources. In addition, provide the corresponding PSHA hazard curves for

these two sources.
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Request for Additional Information No. 3940 Revision 0

Fermi Unit 3
Detroit Edison
Docket No. 52-033
SRP Section: 02.05.05 - Stability of Slopes
Application Section: 2.5.5

RAI 02.05.05-1
FSAR Section 2.5.5.2 states the following:

"The maximum slope angle of any permanent slope angle for Fermi 3 in the power block
area or elsewhere is 8 percent (4.6 degrees). The slope angle is 6.5 times less than the
minimum required effective angle of internal friction of the engineered fill or existing fill;
therefore, 8 percent slopes are considered stable. Therefore, the finished grade has no
impact on Fermi 3 safety related systems, structures, or components.”

a. Please provide information on the seismically induced lateral spreading, including
any potential effect on intake piping or other important utilities buried
underground. Please discuss whether or not such lateral spreading is a
significant issue for the 8 percent slopes at the Fermi 3 site.

b. Please discuss the plans for monitoring during and after construction to detect
occurrences that could detrimentally affect the facility. Such monitoring includes
periodic examination of slopes, survey of settlement monuments, and
measurements of local wells and piezometers as well as any evidence of
seepage.
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