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U. S. NUCLEAR REGULATORY COMMISSION

REGION III

Report No: 50-341/84-64(DRS)

Docket No: 50-341 License No. CPPR-87

Licensee: Detroit Edison Company
2000 Second Avenue
Detroit, MI 48224

Facility Name: Enrico Fermi Nuclear Power Plant, Unit 2

Inspection At: Enrico Fermi 2 Site, Monroe, MI

Inspection Conducted: November 28-30, December 17-21, 1984,
and February 21 and 22,1985

Inspector: g 4 m.C.-J. F. Norton 3/4/85
Date

. WMC
Approved By. C. C. Williams, Chief s/te/' 9"$~-

Plant Systems Section Uits

Inspection Summary

Inspection on November 28-30, December 17-21, 1984, and February 21 and 22,1985
(Report No. 50-341/84-64(DRS))
Areas Inspected: Construction details of Shore Barrier structure. The
inspection involved a total of 66 inspector-hours by one NRC inspector.
Results: The as-built structure (though deviating from design) was deter-
mined to be acceptable as-is with certain structural monitoring requirements.

<
.

.

|

!
I
t

I

!D bh41K
0 PDR

u



- ..

.

'

.

..

DETAILS

1. Persons Contacted

Detroit Edison Company

*W. Jens, Vice President of Nuclear Operations
*R.. Bryer, Principal Engineer
*W. Street, Supervising Engineer / Civil
*L. Gegni, Licensing Engineer
*S. Martin, Licensing Engineer
*S. Zoma, Principal Resident Engineer
*P. Acharya, Director, Project Management Organization
*G. Richard, Field Engineer, Instrumentation and Controls
*J. Dudlets, Supervising Engineer
*E. Griffing, Assistant Manager, Nuclear Operations
*R. Scharez, Supervisor, Staff Quality Assurance
*W. Miller, Supervisor, Quality Assurance
*K. Earls, Supervisor, Licensing
*M. Ripley, Start Up Director
*T. Nickelson, Assistant Start Up Director
*J. Bross, Start Up
*R. Lenhart, Superintendent

NRC Region III

*R. Byron, Senior Resident Inspector
*L. Reyes, Section Chief, Test Programs
*C. Williams, Section Chief, Plant Systems

* Denotes those who attended the exit meeting on February 22, 1985.

2. Action on Previous Inspection Findings

(Closed) Noncompliance 341/84-30-01: Based on NRR's acceptance of
the Shore Barrier structure as documented in this report, this item
of noncompliance is considered closed.

3. Shore Barrier Structure

(a) Background: In August 1983 (Report No. 83-19) licensee action
was reviewed on open item 81-10-01. The licensee, Detroit Edison
Company (Deco), committed to performing a survey (SER pg. 2-12)
to assure the shore barrier construction was in conformance with
the design prior to the issuance of an operating license. Visual
inspection (Region III) of the structure revealed several areas
of the surface configuration out of design tolerance.
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DECoissuedDeviationDispositionRequest(DDR)No..C-12154
in August 1983-to cover the apparent discrepancies noted by

~

the August 1983 Region III inspection. Also, the Duke CAT team-..

reconsnended (July 1984 report) that an engineering evaluation be
accomplished to determine the significance of the deviations and
how they relate to the structures intended design function.
The DDR was dispositioned "Use As Is" by-Deco. Certain survey
data (accumulated 'during construction) and a letter / report from
design engineer.R. Noble, from his inspection of March 10, 1981, ,

- iduring final construction stage, were attached to the DDR.

Region III Report No. 50-341/84-30(DRS),datedAugust3,1984,
covers an-inspection conducted June 27 through 29, 1984. This
report identified the licensee's dispositioning of DDR No. C-12154
as an item of noncompliance in that it constituted a violation of
10 CFR Part 50, Appendix B, Criterion XVI.

DECO responded to the noncompliance by letter dated September 10,
1984.(EF2-72793). The DECO response addressed the individual
items, but relied essentially on an evaluation by the shore
barrier design engineer (letter / report of July 11, 1984, from
Ron Noble and Associates) that found the shore barrier acceptable
because it would meet its design function of protecting the
site fill.

Region III determined that the licensee's answers were not
acceptable because the root cause of the ' problem and potential

-effects were not addressed. .An independent evaluation was
initiated by NRC to review the "as built" Shore' Barrier and-
formulate an acceptable resolution.

Sargent and Lundy were retained by Deco to perform an indepen-
dent evaluation of the ability of the structure to perform its
design function (SLS No. 2668, November 5,1984). Their report
dated November 7,1984 found "... it is our opinion that the
deviations from the design in the elevations of the capstone-
in the as-built shore barrier structure will have insignificant
effect on its functional capability as designed to preserve the
integrity of the site fill-to Elevation 583'-0"."

The Shore Barrier structure issues identified by Regien III were
addressed in a meeting at the Region III office on December 5, 1984.

(b) Summary Of December 5,1984 Meeting'

(SeeInspectionReportNo. 50-341/84-62 for complete listing of
attendees).

(1) A chronology of ' events regarding the shore barrier was
presented. A summary of NRC major concerns was included
which are briefly stated as follows:
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Structure is not in accordance with as-built drawings..

Significant deviations (externally and internally) from,.

design exist.
Deviations from design were documented by QC inspectors,.

but appropriate corrective action was not taken.
Soft clay defined as unsuitable in the specifications.

. exists in the foundation.

(2) It was decided that a meeting with NRR personnel was necessary
.to address the issues.

-(3) 'Following-the general meeting with the main body of DECO
personnel, a technical meeting was held with the following
individuals present:

J. Norton, USNRC, P.egion III, Reactor Inspector
R. Landsman, USNRC, Region III, Reactor Inspector
J. McCormick-Barger, USNRC, Region III, Reactor Inspector
V. Annambhutla, Sargent & Lundy, Hydraulic / Hydrologic Section

*W. Fahrner, DECO, Project Manager of Fermi 2
G. Trahey, DECO, Director of NQA
R. Bryer, Deco, Principle Engineer

*W. Street, DECO, Supervising Engineer / Civil
' * Messrs. Fahrner and Street were present for about 20 minutes

at the beginning of the meeting.

(4) Several-items of NRC concern were discussed during the technical
meeting. DECO agreed to furnish additional information to
Region III (NRC) for review.

4. NRR Meeting

A meeting was held on December 13, 1984, in Bethesda, Maryland with
DECO and their consultants (Dames and Moore, Ron Noble and Associates,
andSargentandLundy),NRCRegion'III,NRRProjectManagement,andNRC
Hydrologic Engineering and Geotechnical Engineering representatives.
The purpose of the meeting was to discuss and define the apparent
deficiencies in the shore barrier, review all of the available data
on the structure, and establish an acceptable course of action to
resolve the shore barrier issue. The program that evolved was as
follows:

(a) NRR agreed to send a representative to the Fermi site to meet
and work with Deco representatives in setting supplemental survey
monitoring points that would appropriately define the "as built"
barrier configuration. The points were to be set at approxi-
mately 100 foot intervals of barrier length and would include
the six existing profile stations (18 points). The applicant
would also determine the alignment (and elevation if possible)
of the sheet pile wall at the toe of the structure.
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(b) Deco would make a new survey of the monitoring points (new
and old) and submit them to hRC for review.

(c)- DECO would submit to NRC for review the filter analysis between
the clay and first filter layer.

-(d) NRR would then review all the data and evaluate the "as built"
-shore barrier.to determine adequacy.of design function.

.. (d) The results and reconnendations were to be provided in a
supplement to the SER.

5. NRR Hydrologic Engineering Safety Evaluation

The following is excerpted, in part, from subject report,.R. L. Ballard.
to B. J. Youngblood, dated February 13, 1985. Ref. SER Supplement No. 5,
to be issued March 1985.

'(a) The shore barrier was originally intended to protect an on-site
cooling pond (containing the 30-day safety-related water supply)
that was to be located just west.of the Lake Erie shoreline.
The plans were subsequently changed and the 30-Day safety
related water supply is now contained within the RHR complex
which is about 110~ feet from the shoreline. The control room
is about 600 feet from the shoreline and is the nearest
safety-related building. The design basis' flood level for
the plant is 586.9 feet and is. produced by the Probable Maximum
Surge (PMS) on Lake Erie. The plant grade is 583.0 feet. Thus
the maximum depth of water on plant grade during a PMS is 3.9 feet.
This depth of water can support a 3.0 foot reformed wave which
is the design basis wave-for safety-related structures. A major
storm on the lake would have to erode about 500 feet of plant
fil1 in order to allow waves greater than the design basis to
approach safety-related structures. The historical evidence on
the great lakes will not support erosion of this magnitude on-
unprotected shores. Thus,'it follows that the shore barrier at

- the Fermi plant could sustain serious degradation without creating
a safety hazard for the safety-related structures. Therefore,
although the shore barrier. is necessary to provide long-term
control of waves and erosional forces, the staff in this situation
can accept some deficiencies in the "as-built" condition of the

~

shore barrier without changing the safety margins for the
safety-related structures.

(b) The design function of the shore barrier is to protect the plant
from the effects of a PMS on Lake Erie. It is not necessary that
the structure be designed also for the SSE since the two events
are not postulated to occur simultaneously. However, the structure
should be able to perform its design function during a Standard
Project Surge on Lake Erie coincident with an Operating Basis
Earthquake. Seismic stability is discussed in a Safety Evaluation
Report being submitted by the Structural and Geotechnical
Engineering Branch, (addressed later in this report).
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(c) The staff has reviewed supplemental information transmitted by
Detroit Edison Company by letter of January 16, 1985, Subject,
" Shore Barrier-Supplemental Information"; revisions to the
construction specifications; recorded deviations from the
specifications; construction photographs; as built surveys
of the barrier; and has inspected the as-built structure in
the field. As a result of this review the following
discrepancies in the as-built shore barrier are noted:

(1) At the barrier's southerly end from station N6792 to
approximately N6810 and east of approximately E5665
(bottom of 1 on 2 slope to the sheet pile wall at the
toe) the capstone was placed directly on the crushed
stone layer. "A" and "B" stone were not phced under
the capstone as required by design drawings.

Staff Comment: This portion is a transition zone at the end of
the structure and is not critical for protection of plant fill
and for limiting wave heights. There are two jetties of land
that extended into the lake at this location that will cause
larger waves to break lakeward of the shore barrier and thus
reduce stress on the structure at this location during major
storms. This portion of the barrier would likely degrade to
some extent during a major storm. The degradation would
probably be in the form of minor settlement due to erosion
of the underlying material. However, this type of structure
can re-adjust without resulting in a major structural failure.

(2) At several locations some of the layer thicknesses are
less than the design value. Layers are not entirely
missing except as noted in item (1) above, and where the
"B" stone is missing on a portion of the profile at
Station N7800.

Staff Cormient: Although this situation is a result of poor
; construction practice and quality control, it is the staff's
! judgement that it will not significantly affect the integrity

of the material behind the structure nor prevent the shore
barrier from providing its design function. The "B" stone

| that is missing is in a transition zone at the north end of
| the shore barrier and may partially fail during a major storm.

A partial failure would be in the form of the loss of underlying;
' material and subsequent settlement and readjustment of the

covering rock layers. A partial failure should have no
significant impact on the main structure.

! (3) By visual observation, the quality of some of the capstone
| rocks appears to be quite poor. Some of the stones seem to

be composed of weakly cemented material that has already
shown signs of " weather-type" fracturing. The poor quality
stone seems to be random throughout the structure and not
concentrated in any one location. Estimate about 5-10% to
be poor quality.

|
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Staff Comment: The poor quality rock will probably eventually
succumb to weathering and have to be replaced. However, this
is a maintenance problem and should not affect the integrity
of the structure if properly maintained. It does reflect on
the effectiveness of the quality control program.

(4) The profile or cross section of the shore barrier
deviates from the design configuration.

Staff Comment: .The design profile requires a 35 foot crest width
at elevation 583.0, then a 1 on 2 slope from 583.0 to 572.0, then
a 20 foot section at elevation 572.0. For this type of structure
and the rock sizes involved, it is difficult to obtain this accuracy
or tolerance throughout the entire length of the structure. Gen-
erally an experienced contractor with good quality control can
achieve a tolerance of 16 inches to 1.0 foot. The specifications
for the placement of the shore barrier specified a tolerance of
16", which was exceeded in several areas.

The Design Engineer's explanation for this condition was that
it was difficult to change from the one capstone thickness along
the lakeward crest, (E5925-E5960), to the two capstone thickness
(E5960-E5980). There is no certainty that the deviations are due
to poor construction or minor settlement, but a review of the
construction photographs and "as-built" surveys indicate that
it was probably constructed this way and does not represent
settlement. It is the staff's judgment that the "as-built"
shape of the shore barrier is satisfactory for serving its
intended function.

(5) The staff has evaluated the "as-built" condition of the
shore barrier and concludes that the deficiencies in layer
thicknesses and poor quality control on rock gradation could
lead to some loss of the underlying foundation material that
could result in some settlement of the overlying rock layers.
H.owever, it is the staff's judgement that any settlement of
this nature would not preclude the str g ree from performing
its design function, and moreover the inspection and main-
tenance program controlled by a Technical specification will
insure that the structure will not be allowed to deteriorate
significantly from its present "as-built" configuration. We
conclude that the shore barrier meets the requirements of
10 CFR 50, Appendix A, GDC 2 and is acceptable. The staff
developed a Technical Specification that will provide for the
long-term control of the "as-built" profile of the shore
barrier through scheduled inspections and monitoring of 47
permanent control points.
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Sunnary of NRR Hydrologic Engineering Review: The following is
excerpted from cover letter of subject report, R. L. Ballard to
B. - J. Youngblood dated February 13, 1985. Ref. SER Supplement No. 5,
to be issued March 1985.

Based on our review of available construction reports, photographs,
and surveys and a personal inspection of the "as-built" structure,
we conclude that the shore barrier will perform its design function
and thus meets the intent of 10 CFR 50 Appendix A GDC 2.

6. NRR Structural and Geotechnical Engineering Safety Evaluation

The following is excerpted from subject report, George Lear to
B. J. Youngblood, dated February 22, 1985. Ref. SER Supplement No. 5,
to be issued March 1985.

(a) Slope Stability (SER Section 2.5.5)
In response to concerns expressed by Region III, the applicant
retained Sargent and Lundy (S&L) to make an independent evaluation
of the shore barrier. A portion of S&L's findings that were
reported in their November 7,1984, report included:

Soft clay defined as unsuitable by specification may exist.

under the clay fill seal.
Where unsuitable material excavations were required, the.

foundation preparation requirements were relaxed.
For the crushed stone bedding layer, the compactive.

effort was decreased from two passes with a vibratory
compactor to two passes with an unspecified bulldozer.
The thickness of the "B" stone and crushed stone layers.

were much thinner than specified in the design.
Several zones of in-filling of finer materials were.

observed in the capstone layer.

These changes mentioned above caused Sargent and Lundy concern
about the foundation adequacy. S&L also questioned the field
testing results from the insitu plate bearing' test and uncon-
fined compressive strength tests because of uncalibrated
equipment and use of disturbed soil samples. However, the
changes between design and "as-built" condition were assumed
by S&L to have been evaluateri and approved by the designer.
S&L ultimately concluded that the foundation was adequate by
citing "the results of the testing were sufficiently large
to eliminate the possibility of the results changing (due to)
the method of construction." Also, S&L concluded that the
shore barrier is "geotechnically stable" and noted that some
localized damage to the shore barrier and localized erosion
of the soil fill may occur in the areas where the stone layer
thicknesses were appreciably less than the design thicknesses.

:
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However, S&L did not discuss the impacts of changes on the
performance of the shore barrier. Specifically, it was not
clarified whether the shore barrier profile was deformed due
to the presence of unsuitable soil and lesser compaction effort
or if it was built that way.

Although the S&L report did not provide specific information
addressing the above concerns, the staff has been able to
conclude that the shore barrier is statically stable for the
following reasons:

(1) The new survey data indicates that the existing shore
barrier slope is flatter than the original design. This
would normally indicate that the existing shore barrier
has a larger margin of safety against sliding than the
original design.

(2) Settlement monitoring program for the past four years has
not shown any significant lateral or vertical movements
of the shore barrier (Ref. 2).

(3) The sheet pile wall at the toe of the shore barrier
increases the stability of the barrier. Credit for its
function was not included in the applicant's original
stability analysis, but should now be incorporated to
add appropriate conservatism to the results.

Based on the above observations the staff concludes that the
shore barrier is stable under static loading conditions.
However, because of the construction deficiencies identified
by Region III and S&L that has been previously described, and
in recognition of the marginal level of safety against sliding
under earthquake loading that is indicated in the FSAR, the
staff believes seismic stability of the shore barrier has not
been demonstrated. To demonstrate acceptable stability under
earthquake loading the applicant would need to perform a new
analysis which properly considers the effects of the reported
deficiencies in foundation and material placement conditions.

However, for other reasons to be discussed herein, the staff
does not require that this new analysis be performed. In the
unlikely event that a large earthquake were to cause failure
of the shore carrier, it is the staff's opinion that a wide
buffer zone of plant fill would still remain between the lake
shoreline and safety-related structures. This buffer zone would
not be eroded at a rate that would threaten the foundation
stability of safety-related structures and there would be
sufficient time to repair the shore barrier and restore its
protective function. The provisions of the technical specifi-
cation require a monitoring and maintenance program and a
submittal of a planned course of repair within a reasonable
time that would prevent uncontrolled further erosion and any

9
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ultimate adverse impact on the foundations of safety-related
structu res.

'(b) Filter Analysis (SER Section 2.5.5.1)

The Applicant's filter analysis is not acceptable because:

(1) It did not use the actual gradations of the stone fills.

(2) It did not use the proper gradation curves for the placed clay
seal.

Therefore, it appears that scouring and localized erosion of the
barrier foundation could take place. However, it should be limited
to the proximity of the barrier and be easily detected by the
monitoring program.

CONCLUSION (SER Section 2.5.5.2)

Based on the review of the information provided by the applicant,
the staff has concluded that the shore barrier is stable under static
conditions but that it does have a potential for some localized
erosion under severe storm conditions.

The staff will not require that seismic stability of the shore
barrier be demonstrated because the consequences of failure
under earthquake loading would not threaten safety-related
structures, conduits, and piping before repairs, required by
the technical specifications, could be made.

(c) NRR Geotechnical Report Summary

The following is excerpted from cover letter of subject report,
George i. ear to B. J. Youngblood dated February 22, 1985. Ref. SER
Supplement No. 5, to be issued March 1985.

We have reviewed the recent information submitted by the
applicant in response'to questions raised on stability of
the shore barrier. We have found that the shore barrier
was not constructed in conformance with the FSAR design,,

! the filter analysis was not appropriate, and the seismic
! stability of the barrier has not been demonstrated because
'

of significant construction deviations. Nevertheless, we
have determined that site conditions and the location of
safety-related structures are such, at the Fermi site,
that the shore barrier may be assumed to fail without
adverse impact. This outcome is acceptable only if
further erosion and scouring of the plant fill buffer
zone (located between the shore barrier and safety-related
structures and piping) is prevented by immediate restoration
of the shore barrier. This restoration is assured by
technical specification requirements.
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7. Resolution of Potential Noncompliances

(a) During the course of this inspection several potential non-
compliances with NRC regulations were discovered. The 10 CFR-

Appendix B Criterion areas violated include Criterion III
(DesiXVI (gn Control); X (Inspection); XV (Nonconforming Materials);Corrective Action); and XVII (Quality Assurance Records).

(b) Based on NRR's evaluation and acceptance of the Shore Barrier
structural as-built deficiencies as documented in paragraphs 5.e.
and 6.c. of this report, no items of noncompliance were cited
herein.

8. Exit Interview

An exit interview was held with licensee representatives (denoted in
Paragraph 1) on February 22, 1985. The inspection findings, as
documented in this report, were discussed and acknowledged by
licensee personnel.
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