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Docket No. 50-416 -)
LICENSEE: Entergy Operations, Inc.

,

1

FACILITY: Grand Gulf.Huclear Station, Unit 1

SUBJECT: SIEMARY OF APRIL 16 AND 17, 1990 MEETING WITH ENTERGY OPERATIONS,
INC. REGARDING BUILDING SETTLEMENT MONITORING

The NRR Structural and Geosciences Branch of the NRC met with the licensee and !
toured the Grand Gulf facility to observe the condition of foundations of |
Category I structures, settlement markers, seinic gaps and groundwater -

|monitoring wells and to discuss settlement mot - Jing.. The NRC Resident. a
Inspector and J. Lenahan, an NRC Region II Inso nor, particip6ted in the

-meeting and tour. Enclosure 1 lists attendees at-the April 16, 1990 meeting.
,

Enclosure 2 lists participants in the April 17, 1990 facility tour and exit j'meeting. Enclosure 3 is a table giving allowable and measured settlement
information for pipes. Enclosure 4-is an agenda, draft NRC requests for I

additional information and a handout prepared.by the licensee.

In the afternoon of April 16.-1990 a technical meeting was held between the.
NRC staff and the licensee's person,nel. The following is.a brief summary of Ithe licensee's presentation. Licensee's slides are given in Enclosure 4. |

1.- Although settlement monitoring is not included in the plant Technical {Specifications, the licensee has performed settlement monitoring in |

accordance with its Final Safety Analysis Report (FSAR) commitment.
After Bechtel Corporation turned over the settlement monitoring task to

;

the licensee in April 1982, the' licensee's staff. measured building
.Isettlements every 6 months for 5 years following the completion of

construction of structures and annually thereafter. Following each set
of measurements, settlement data were evaluated to determine the' total
settlement and tilt of the structures, and differential settlement !between structures. The FSAR was updated by incorporating the latest
" settlement vs. time" information as well as " measured vs. predicted
settlement."

2. The licensee's staff discussed its proposed responses to the NRC staff's )draft request for additional information (Enclosure 4, Sheet 1A), and 'I
stated that the plant structures were behaving as expected without any isettlement concerns. The licensee's staff further explained that the
slight oscillations in settlement measurements thet were recently.n' ticedo
in differential settlements could be attributed to three factors: (1)
survey tolerance, (2) temperature fluctuatio'ns, and (3) changing live
loads.
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! 3. Regarding the ground water level monitoring, the licenste's staff stated
that water level has generally been in the estimated ringe in all areas'

with the only exceedance being noted in the dewatering well DW-8. The
level in DW-8 has exceeded the design-basis value for 109 ft. by less
than 3 ft. This is not a concern since the stability )f all structures jhas been evaluated with ground water level up to El.114.5 MSL.'

On April 17, 1990, NRC btaff toured the plant examining the condition of the
foundations of Category-1 Structures, the setttlement markers and ground water
monitoring wells. The staff particularly looked for any signs of tilting of I
Category-1 Structures due to differential settlement by examining the seismic
gap at various locations between the Category-1 structures. The observations ;

,

of seismic gaps did not indicate differential movement of structures.

The staff observed minor vertical cracks in the outside concrete wall of the
Auxiliary Building from El.139 to about El.166 and above, near settlement
marker No.'P-9a. There were also several minor cracks on the east wall of the 1

|Unit 1 Turbine Building. The Resident Inspector, J. Mathis, pointed.out that |
the missile shield structure near the SSW pumphouse and valve room had settled

|down some time ago and stated that this had been dealt with by a Material
Non-conformance Report.

At the exit meeting in the afternoon of April 17, the NRC staff provided the
following recomendations and action items:

1. The seismic gaps between the Category-1 Structures should be I
monitored as part of the settlement monitoring program.

2. The licensee's surveying procedures should be improved to obtain
consistently accurate measurements. In the case of those
measurements where large fluctuations have been noticed recently,
the licensee should perform an analysis and approximately apportion
numerical values to the three factors it attributes to the
fluctuations.

1

3. The minor cracks in the outer walls of the Auxiliary Building and '

Turbine Building should be watched to see if they develop further,
and if they are settlement-related.

4 The licensee should adhere to its FSAR comitments regarding '

settlement monitoring and measure the settlements at the specified
intervals.

5. The licensee should provide drawings showing the longitudinal
sections of pipes buried in soil that penetrate through the walls
and furnish to the NRC staff sample calculations showing the
differential settlements of penetrations in the buildings..

AftertheexitmeetingtheNRCstaffwasshownatable(Enclosure 3) showing I

the allowable and measured differential' settlements of pipes 4 inches and
greater and for pipes with less than 1/2 inch allowable differential
settlements.- It was noticed from that table that, at two penetrations, i.e. ,

.- - _ .- . - . . - .-
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(1) No. 27 for the line 14" - HBB-32, and (2) No. DP-44A for the line 6" .
HBC-404 the actual differential settlements had reached 80 percent of the
allowable values. In the case of eight other penetrations given in that table,
the ratios of the actual to allowable differential settlements ranged from 4
percent to 56 percent. The licensee should perform an engineering analysis of
the causes and effects of the excessive amounts of differential settlements inthose two penetrations.

J. J. Ienahan: M.9C Inspector, Region II, has reported (NRC Inspection Report
No. 50 - 416/90-07 dated May 9, 1990), that he examined the licensee's survey
equipment used in settlement monitoring, end found that it did not meet the
requirement for first order leveling recommended by the General Specification
of Geodetic Survey published by the U.S. Dept. of Connerce. This report also
indicates that the licensee's engineers have agreed to review their field
procedures and equipment needs to comply with the first order levelingrequirements.

A request for additonal information regarding settlement of Category I
structures will be sent to the licensee separately and will include a request
for a report describing improvements in surveying procedures as described in
this meeting sumary,

ornstaal signed Spa

Lester L. Kintner, Senior Project Manager
Project Directorate IV-1
Division of Reactor Projects - III

IV, Y and Special Projects
Office of Nuclear Reactor Regulation

Enclosures:
As stated
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(1) No. 27 for the line 14" - HBB-32, and (2) No. DP-44A for the line 6" -
HBC-4C4 the actual differential settlements had reached 80 percent of the
allowable values. In the case of eight other penetrations given in that table,
the ratios of the actual to allowable differential settlements ranged from 4
percent to 56 percent. The licensee should perform an engineering analysis of
the causes and effects of the excessive amounts of differential settlements in
those two penetratior.s.

J. J. Lenahan, NRC Inspector, Region II, has reported (NRC Inspection Report
No. 50 - 416/90-07 dated May 9, 1990), that he examined the licensee's survey
equipment used in settlement monitoring, and found that it did not meet the
requirement for first order leveling recommended by the General Specification
of Geodetic Survey published by the U.S. Dept. of Commerce. This report also
indicates that the licensee's engineers have agreed to review their field
procedures and equipment needs to comply with the first order leveling
requirements.

A request for additonal information regarding settlement of Category I
structures will be sent to the licensee separately and will include a request
for a report describing improvements in surveying procedures as described in
this meeting sumary.

Lester L. Kintner, Senior Project Manager
Project Directorate IV-1
Division of Reactor Projects - III

IV, V and Special Projects
Office of Nuclear Reactor Regulation

Enclosures:
As stated

cc w/ enclosures:
See next page
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Mr. W. T. Cottle -

Entergy Operations,.Inc.. Grand Gulf Nuclear Station!. , .

_

.

cc:

Mr. T. H. Cloninger Mr. C. R. Hutchinson
Vice President, Engineering CGNS General Manager
Entergy Operations Inc. Entergy Operations, 'inc.-
P. 0. Box 31995

- P. 0. Box 756
Jackson, Mississippi 39286-1995 Port Gibson, Mississippi 39150

Robert B. McGehee, Esquire The Honorabia William J. Guste, Jr.
Wise, Carter, Child, and Attorney General

Caraway Department of. Justice
P. O. Box 651 State of Louisiana '

Jackson, Mississippi '39205 .P. O. Box 94005
Baton Rouge, LA 70804-9005'

Nicholas S. Reynolds Esquire
;

Bishop, Cook, Purcell Alton B.- Cobb, M.D. !-

and Reynolds State Health Officer
1400'L Street, N.W. - 12th Floor State 8.)ard of Heal +.h
Washington, D.C. 20005-3502 P. O. Box 1700-

Jackson, Mississippi 39205 i}
Mr. Jim.T. LeGros
Manager of Quality Assurance Office of the Governor i

Entergy Operations, Inc. State of Mississippi
P. O. Box 31995 Jackson, Mississippi = 39201
Jackson, Mississippi.39286-1995 .

!
President,.

.

.

.

,

! Mr. Jack McMillan, Director Claiborne County Board of Supervisors i

; Division of Solid Waste Management Port Gibson, Mississippi 39150
Mississippi Department of Natural-

F Resources Regional Administrator, Region 11-'

P. O. Box 10385 U.S. Nuclear Regulatory Commission
[ Jackson, Mississippi 39209 101 Marietta St., Suite.2900 !

Mr. John G. Cesare
'

Director, Nuclear Licensing Mike Morre, Attorney General
Entergy Operations, Inc. Frank Spencer, Asst.' Attorney General i

e P. O. Box 756 State of Mississippi
Port Gibson, Mississippi 39150 Post Office. Box'22947

3Jackson Mississippi- 39225
Mr. C. B. Hogg, Project Manager

: Bechtel Power Corporation Mr. Gerald W." Muench
; P. O. Box 2166 Vice President, Operations Support

Houston, Texas 77252-2166 Entergy Operations Inc'.
P. O. Box 31995

Mr. H. O. Christensen- Jackson, Mississippi 39286-1995
Senior Resident Inspector
U.S. Nuclear Regulatory Commission Mr. Donald C. Hintz, Executive Vice
Route 2, Box 399 President & Chief Operating Officer
Port Gibson, Mississippi 39150- Entergy Operations, Inc.

P. O. Box 31995
Jackson,' Mississippi 39286-1995 !



. . .. . . . - . - ..- - .

i
-

.

!

*' Enclosure 1 |
.

i

Entergy Operations - NRC
Meeting April 16, 1990 |

-

Attendees j

Name Title ~ Affiliation ''

J. Sunaers Compliance Coordiator- SERI*
D. Austin- Civil Enginecr SERI ['M. R. Lewis Engineering Supt.- Bechtel
W. Mashburn Principle Civil SERI

'

R. L. Blodnikori Hydrogeoligist Bechtel
J. Sutterfield- Eng Asst. II SERI i

Steve Benartt Lic Proj. Supy SERI
Jim Barker :Supv. Engineering Services SERI
Dan Pace Mgr. Nuclear Design SERI
Raman Pichumani. Geotechnical Engr. NRC/NRR i

Goutam Bagchi Branch Chief, ESGB' NRC/NRR i
Joe Lenahan. Civil Engineer NRC/ Region II

~

J. Mathis Resident Inspector. NRC/ Region II |
L. Kintner Project Manager NRC/NRR !

i

Resources, Inc. !
*Licnesee for Grand Gulf Nuclear Station was System Energy (Entergy Operations)(SERI) before June 6,'1990 and Entergy Operations, Inc. ;

on and after June.6, 1990. i

!
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Enclosure 2, ,

Entergy Operations.- NRC
|,

Meeting April 17, 1990. '

Attendees
,

. Name Title Affilidtion

J. Summers Compliance Coordinator SERI* i
Johnny L. Mathis Resident Inspector' NRC |

Les Kintner Project Manager NRC
Joe Lenahan Civil Engineer- NRC/RII~
Goutam Bagchi' Branch Chief ESGB NRC/NRR
Raman Pichumani Geotechnical Engineer NRC/NRR

|Dan Pace _ Ngr.-Nuclear Design SERI
!Lonnie Daughtery Compliance Supv.- SERI

Steven Bennett- Supv. Licensing Projects SERI
J. G. Cesare Director, Nuclear Licensing SERI
W. F. Mashburn Principal Civil Engineer- SERI
J. Sutterfield Civil Eng. Asst. SERI
D. R. Austin Civil Eng. SERI . ;

R. L. Blodnikar Hydrogeologist Bechtel
M. R. Lewis Engineering Supt. Bechtel.

|

* Licensee for Grand Gulf Nuclear Station was System Energy (Entergy Operations) -
,

Resources, Inc. t

(SERI) before June 6, 1990 and Entergy Operations,.Inc.
on and after June 6, 1990. i

|
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Epclosure 4
.

t

Agenda for Grand Gulf Site Visit
.

April 16, 1990
i

-2:30 p.m 1. Site Meeting with Licensee's Staff
to

14:00 p.m
.(a) Licensee's Presentation on.(i/c. Surveying Procedures)-|(1) Settlement Monitoring ,

R

(ii)Groundwatermonitoringandpermanentdewatering isystem
. !

(iii) Impact of Unit 2 cancellation on Unit 1 structures',
systems,etc.(FbARRevision)

,

(b) Discuss drpft RAl-and Licensee's proposed responses to
RAI pcL% w ). !'

April 17, 1990
i

i

8:30 a.m 2. Site Visit-
to

t 12:00 p.m (a)TourofsettlementmonitoringandGroundwatermonitoring
elements (e.g. settlement markers, permanent benchmarks on '

i

site and off site, piezometers, wells, etc.)
(b) General- inspection of foundations of Category 1 structures

4

(c) Slopes and embankments, cooling Towers, Standby S. W. Basin
|

12:00 p.m
to Lunch

1:00 p.m

1:30 p.m
'

to
2:30 p.m 3. Exit meeting (proceeded by NRC staff caucus)

,
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,' Enclosure*

l

l
GRAND GULF NUCLEAR STATION

REQUEST FOR ADDITIONAL INFORMATION (RAI) , ,

STRUCTURAL & GEOSCIENCES BRANCH /DET/NRR i

(REVIEWER: RAMAN PICHUMANI) l

;

1.a) Provide a comparison of measured total and differential settlements.with
i) predicted and 11) allowable settlements for all Category I structures', '

along with explanations for differences, if any, between the predicted
_

and measured settlements for each Category 1 structure. '

b) Explain the consequences, if any, of the measured settlements that may.
exceed the allowable settlements for each Category I structure.

[

c) In addition to evaluating the differential settlement between adjacent
structures, determine the tilting of each structure due to differential '

settlement of individual structure. For example, according to Fig.
2.5.4-75, in the updated FSAR, there appears to be a difference in
settlemert of about 0.6 inches, between' the markers P-9 and P-15 located
in' the Auxiliary Building - one on either' side of the' Containment, !

Unit 1.-

Discuss the safety significance of this differential settlement of the
Auxiliary Building.

2.a) Explain the reasons for the destruction of settlement markers''and for the
unavailability of settlement data for extended periods of time in.the case
of some Category 1 structures as noted.from FSAR Fig. 2.5.4-75. -

;

b) Describe the surveying procedures used to reestablish the destroyed
settlement markers, paying special attention to:
1) the quality assurance aspects of accurately transferring the settlement
data from the destroyed markers to the new markers, and
ii) the proper maintenance and assurance of the accuracy of permanent
benchmarks used in settlement monitoring.

3. Discuss the results of groundwater monitoring at the site'and provide an '

evaluation of the effects of fluctuation in groundwater levels, if any,
on the stability and settlement of structures.

4 Provide draft amendments to the relevant FSAR Sections' incorporating your
responses to the questions above.

I.

_. _ _ __ _ __. . _
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SETTLEMENT MONITORING PROGRAM.

'

UNIT 1
L

| Performed monthly by Bechtel per Sp'ec.0

| 9645-C-195.0 until turnover in April,.1982.

o Performed by SERI every 6 months for 5 years
following structure completion and annually l

thereafter,

o Initiated by Plant Operations Surveillance
Procedure Task Card

o Survey performed per Spec. SERI-C-395.0

o 3 wire level method
i'

o Instructions for establishing new and
relocating marks

'

o 1st order leveling

o Assessments made for inaccessible points

;

:

.
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t

o ;FSAR:-updated for:
'

.

o Settlement vs time

o ' Measured vs-Predicted

o Data Evaluated to FSAR Criteria for:

o Tilt of Structures

o Total Settlement

i o Differential Settlement

|
!

h

|

!

:

:

i
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L
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.- 1.a) Provide a comparison of measured total and

-differential settlements with i) )
i: predicted and ii) allowable settlements );

1

for all Category 1 structures, along

with explanations for differences, if

any, between.the-predicted and measured I
'

settlements for each . Category 1

structure.

.

|

1

:
L
!

|

!
,

9
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. .

J' TOTAL SETTLEMENT

o C.urrent total settlement for all structures is less
than 1 %".

o Predicted values of total settlement agree we!!
'

with measured values,

o Total settlement has essentially remained unchanged !
since 1981

l

o Ratio of measured total settlement to exceedance I
values given in FSAR is less than 40% for all major i

,

structures,

i
|

|

4

- -_ -. - ____ - __. __
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UFSAR

i

TABLE 2.5-10-
(MODIFIED) !

PREDICTED V8 MEASURED '!OTAL SETTIJDENT VALUES'
t'

-

(Based on Data at the end'of November 1981
for Unit 2 and to December 1989 for Unit 1)

'

8ettlement Percent of.
Maximum Current Dead Iced

* Predicted (in.) ** Measured (in.) Commleted

| Containment -~ Unit 1 0.8 1.0 (1.2) 100***

Containment - Unit 2 0.8 1.0- (1.0) 40
t

Auxiliary Bldg - Unit 1 1.0 1.0 (1.4) 100
4

Auxiliary Bldg - Unit 2 1.0 0.6 (0.6) 10

"edwaste Bldg 0.8 0.5 (0.6) 100.

Control Bldg- 0.5 0.7 96
'

;

88W Basin - Basin A 0.7 0.3 . (0.4) 100%
water *** |

i

88W Basin - Basin B 0.7 0.4 (0,5) 100%' '

water ***

Diesel Gen. Bldg - Unit 1 0.8 . 0.2 -(0.2) 100
,

|

l

Based on elastic modulus values as determined from rebound measurements.. .|
*

Refer to Figure 2.5-90 for predicted total settlements'for different assumed =|

groundwater levels.- (These values are 40-year predictions.)

Values given are average of two settlement markers except for control**

building where there is only one marker. Values in parentheses are for the
marker with greater settlement.

*** Intermittent filling and emptying of water frtui the Containsent Building and
88W Basin can produce coincident fluctuations in the measured settlement
values.

._ __ _.._ . - . . . __..._ _ .
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GRAND- GULF NUCLEAR STATION- A-

i

CONTAINMENT UNIT 1:. P-11 A & 13A
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*
,

,

TOTAL bd..'LEMENT - INCHES
EXCEEDANCE MAXIMUM RATIO OF CDIUENT

,
STRUCTURE VALUE 12/89 MAXIMUM TO EXCEEDANCE

-

t

! Containment - 1 3.5 1.2 0.3
!

|
| Auxiliary - 1 3.5 1.4 0.4

.

Radwaste 3 0.6 0.2

Control 3 0.7 0.2

Diesel Generator 3 0.2 0.1

!
:

TABLE 2

,

1
-

|

|
|

@,

s !
'

it
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'

DIFFERENTIAL SETTLEMENT |
-

l.

'o Differential settlement has remained essentially |
unchanged since 1981. 1

-

,o Differential settlement for the Unit 1 Containment
and Auxiliary Buildings since the foundations were ,

constructed is well below the FSAR established-
allowable values,

Since the installation of the majority of Auxiliaryo
Building piping support systems in 1978-1980, the !

differential settlement between major structures
is equal to or less than 1/4". !

:

,

1

I

@



--- - - - - - - _ - - ~ - -

. . _ .

:

.

L GRAND GULF NUCLEAR. STATION =-

! ,

CONTAINMENT UNIT 1: P-11A & P-13A
0.5

'

.

0 "
(P-11 A) - (P- 1 3A).|. g

H W$b % A
, _m m~ -

w -0.5 - - -

I
O .

E
p , ._1
, . ,

'.

i w
2 -1.5
w .

i. !
-

m

J -2

4.

g :,

-2.5m
.. e
w
La.

I -3:
; - i

-3.5
,

!

; -4 . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

DATE 1976 - 1991,

.

* O
'. ' , g



._ . _ . _ _ . _ . _ _ . _ _ - _ _ . _ . _ . _ _. _

.

GRAND . GULF 1 NUCLEAR . STATION 9
CONTAINMENT-AND AUXIUARY BLOGS- UNIT 1 \)s.

o.5

0 '

'N

% ^- % s n-
u,

-0.5 ~,
g - v-

.o
3 - (P-9Al-(P-1' A)

-1 -:

$
Y -1.5
Y
:
dj -2

4
-2.5

m .
It

gg -3
e

--3.5

_4 4-- . -. . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

DATE 1976 - 1991
'

*

.

'Si.,- g

. .

i
,

, , . i .



.

.. .~ .. ,

..

. .
. -

| |
| ..e,

.

4

.-

;

_ DIFFERENTIAL _ SETTLEMENT - INCHES RATIO OF' I.STRUCTURE MARKERS CURRENT 12/89 ALLOWABLE ClM. TO ALL .
Ocntainment=1 11 & 13 0.37 0.6 0.6

_

Auxiliary -l' 9 & 15 0.67 1.15 O.6
-

I
I.

TABLE 3

|

|

.I

|
,

(

.

:
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SETTLEMENT SETTLEMENT SETTLEMENTSTRUCTURE MAR);ERS_ 12/78 CURRENT INC.NES
Auxiliary

Containment 9 - 11 0.25 0.50 0.25

Auxiliary
Containment 13 - 15 0.65 0.54 0.11

,

Auxiliary
control Building 15 - 21 0.56 0.64 0.07

.

TABLE 4 !
I
i

c

|

|

'|

|

|

,

i
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EXP_LANAIIDON FOR ANY DlEEERENCES-

-

o Correlation of predicted versus measured settlement
is excellent. )

.

For structures bearing on Catahoula, the averageo
ratio of current total settlement to predicted

.

total settlement is 0.9. '

o Differential settlements are all well below the
established allowables.

;

o The small differences shown can be attributed to:

1. Survey tolerance

2. Temperature fluctuations

3. Changing live loads (outage vs. non-outage)
,

,
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;
;..

S_UMMARY OF SETTLEMENT i
-

.

| ,

!Lo All total settlements are well below exceedance
| values given in UFSAR. |.

|

|o Differential settlements between major structures |
| is equal to or less than 50% of expected .

differential settlement since 1981,

io Differential settlements for the Containment
! and Auxiliary Building since 1976 is 60% of '

; the allowable values given in the FSAR. ;

j ;

o Conclusion: Plant is behaving as expected with
no settlement concerns.

1

u

'

!
.

!

$

,

i

|
,
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..

1.b) Explain the consequences, if any, of the.-

measured settlements that may exceed the

allowable settlements for each Category I
structure.

<

,

~

!
. :
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,

,..

|

1.c) In addition to evaluating the differentialj -

.

settlement between adjacent structures,

| determine the tilting of each structure due

to differential settlement of individual
j structure. For example, according to Fig. '

'

2.5.4-75, in the updated FSAR, there appears
|

to be a difference in settlement of about 0.6:

inches between the markers P-9 and P-15

| located in the Auxiliary Building - one on .

either side of the Containment, Unit 1. i
;

-

L

Discuss the safety significance of this
|

differential settlement of the Auxiliary
Building. :

:

,

,

_ _ . . _ . - - _ _ _ _ _ _ _ _ - _ . _ _
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| -

STRUCTURE TILTING.

) o Structure tilting becomes significant when the
i possibility exists of the structures touching

during a seismic event.

Tilting therefore becomes significant once the| o

shell of the structures has been completed.
I

For the two critical structures, Auxiliary and !; o
| Containment structures, the shell completion

date is approximately 1978.i

o To date, tilt values are far below the
established FSAR allowables of 1.15 inches
for the Auxiliary Building and 0.6 inches
for the Containment,

The gap between the Auxiliary Building ando
Containment is 2". To date the two structures
have moved towards one another 0.07 inches. ;

i

Ratio of measured tilt to allowable tilt sinceo
1978 for Auxiliary Building and Containment is
less than 0.1.

o Conclusion: Tilt values are far below
allowables and should not increase.
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i
i

DIFFERENTIAL SET"LEMENT - IHgHE_! RATIO OF I
STRUCTURE MARKERS.. CURRENT 12/89 ALLOWABLE CUR. TO ALL.

C.ntainment-1 11 & 13 0.37 0.6 0.6

.

Auxiliary -1 9 & 15 0.67 1.15 0.6
e

TABLE 3

.

t

.. . . . .. .. . .--
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STRUCTURE TILTING SUIRIARY

DELTn RATIO OF
REFEREllCE SETTLEMENT SETTLEMENT - IN. DIFFERENCES TILT HEA. TILT

S110CTURE DATE MARKER REF. DATE 12/89 INCEES INCIES TO ALL.

Auxiliary-1 12/78 9 -0.78 -0 71 +0.07

0.07 0.06

Auxiliary-1 12/78 15 -1.38 -1.38 0

Containment-1 12/78 11 -0.73 -0.84 -0.18

'

0.07 0.1

Containment-1 12/78 13 -0.73 -0.84 -0.11

Turbine-1 4/84 52 0 +0.12 +0.12

0.25 -

Turbine-1 4/84 53 0 +0.37 +0.37

Diesel Gen.-1 11/78 5 -0.24 -0.23 +0.01

0.01 -

Diesel Gen.-1 11/78 7 -0.19 -0.19 0.00

.

Note: 1. Refersece Dates indicate time when shell of structures was essentially complete, eacept for the
Turbine Bldg. where reference date indicates establishment of settlement marker.

2. Negative muebers indicate settlement, positive mueber indicate heave.
-

_ - - - - . _ - -_.

_
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..

i~ OVERALL SUMMARY

o Settlement plots demonstrate the structures are,

not settling and have not been settling for-
; about 8 to 10 years.

;
.

;o In every case measured total settlement is less
; than the exceedance values.

'

| :
o Differential settlements have essentially

remained unchanged for 8 to 10 years. ;

o The slight variations that have taken place i

can be attributed to survey error and
.

,

; temperature fluctuations.
!

o The results demonstrate the adequacy of the.

bearing stratum and that it is behaving as! 1

'

expected.
|

o In summary, no additional settlement is ;
,

; expected. ;
,

:

|

|

I

- _ _ _ _ _ _ _



r

|..
I

j~ UNIT 2 SETTLEMENT
|

| o Surveyed every month until structures
j complete
i

| o Last concrete pour for Unit 2 approximately !

Spring 1985
i

'

! o Bechtel turnover of Unit 2 Survey to NPE
effective September 1,1989 ,

1 i

) o January 20,1989 - Spec. C-395.0 revised to ;
give frequency of survey for Unit 2

.

(6 months) (same criteria applies) ,.

| ,

FSAR changes are being prepared to be; o
i submitted with other Unit 2 demobilization

FSAR changes ';

:

o Unit 2 settlement should be of less concern
since Unit 2 load .will not increase i



'
i

!- i

'. 2.a) Explain the reasons for the destruction of
,

! settlement markers and for the unavailability
.

|! of settlement data for extended periods of i,

.

3

| time in the case of some Category 1 i

i

| structures as noted from FSAR Fig. 2.5.4-75.
|-

;

I
.

'

| '

|

!

i

l
1

i

,

.

|
|

|

l
1

<

|
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UNAVARABILJTY QF DATA
~

-

o Destroyed
.

o Accessibility

o Under Water
|

|

|
.

,

;

.

!

! ,

,
i

I

i

!

.
i

i
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. EXTENDED PERIODS WITH NO DATA

o February 1982 thru October 1983

o No FSAR guidance on post construction
required survey,

o Survey was performed once per year except for
P-7, P-11, P-13, P-52, and P-53.

o P-7 - Diesel Generator Building

o Missed on 8/82 survey due to inaccessibility

o Relocated in 4/84.

o Tied back to existing point.

1

I

i

|

@
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-

r

~ CONTAINMENT POINTS P-11 & P-13

! o Missed between 1/82 - 4/84
| -

| 0 Points are not accessible due to location,

o 4/84 - Re-established in an accessible location.

o Tied back in using other accessible points inL

the Auxiliary Building.
.

L o Very minimal change in Auxiliary Building
| elevations in this time period.

.

i

i

,

;

|
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. .

!c .T_U_RBI N E_B_UILDING P_OJN TSS P-12_&_P-5_3-

:

! o Not established until April 1984.
! .

o Established to provide additional data points.

:

;

i

i

I

1 :
'

;

I

1

|

|

|
!

i
,

.
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I

;
.

.

2.b) Describe the surveying procedures used to
'

.
t .

re-establish the destroyed settlement
'

markers, paying special attention to: I

) i) the quality assurance aspects of

| accurately transferring the settlement data
1

| from the destroyed markers to the new
' markers, and

ii) the proper maintenance and assurance of

the accuracy of permanent benchmarks used in !

.

settlement monitoring.;

.

i

,

i

I

i
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i- RE-ESTABLISHING DESTROYED MARKERS
'

: '

: o Bechtel Construction
!

>

.

| o Work performed per Specification
'

9645-C-195.0 per Bechtel Construction |

Program ,

o 3 Wire Leveling i

o Calibrated Equipment
o First Order Leveling i

o SERI
,

o Documented on nonconformance reports
.

o Work performed per SERI-C-395.0
o Calibrated Equipment
o First Order Leveling
o Installed per controlled design change

program with QP inspection
f

-_ _ _ _ _ _ _ _ _ _ _ _
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|. . ;

,

!' MAINTENANCE AND ASSURANCE
OF BENCHMARKS I

'

! |
'

.

! o Outside the powerblock/ fill area not subject )

| to settlement |
| i

| 0 BM1 located inside the two security
| boundary fences. (No guard post due to |
| location). |
|

| o BM2 located northeast of the Unit i

| 2 turbine building and guarded by
| 4 steel post, per Specification
! SERI-C-395.0.
i

|
i

|
|

,

!

!

!
!

!

!
!
,

,
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3. Discuss the results of groundwater
-

,

.

monitoring at the site and provide an

evaluation of the affects of fluctuation !
,

! in groundwater levels, if any,.on the
.

| stability and settlement of structures. I
;

1 ;
i ;

I

!

,
.

'
|

|
,

:

|

|

@l

|

... ..- - - . . - . - - . . . - - . - . . . . . - - - . - - - - . - - - . _ . . - . . - . - . - . . - . - . . - . . . . . . - . - - . . . . - .



|
,

...

' . . o Two elevations were considered for settlement
prediction.

:

i o Elevation 78' MSL .

I
o Elevation 109' MSL

o Shown in FSAR Figure 2.5-90
|

o Actual settlement vs predicted settlement
is close, as discussed earlier, i

!
o Water level has generally been in the

estimated range in all areas with the only
exceedance being in DW-8.

o DW-8 has exceeded 109 by less than 3 feet

o Seismic stability has been evaluated for all
structures up to Elevation 114.5' MSL

o Conclusion: Minor Fluctuation has negligible |

affect on settlement. |

4

I

9
_ _ _ _ _ _ _
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i

1

'' O ' )
1

l
#

|-

.

|

l
i
!

\
'

WATER WATER '

ELEVATION ELEVATION I

STRUCTERE 78' 109'

Containment 0.8 0.6 i

i

Auxiliary Building 1.0 0.9

;

Radwar,te Building 0.0 0.6

Control Building 0.5 0.4 |

S.S.W Building 0.7 0.5

Diesel Gen. Building 0.8 0.8 ;

Calculated Total Settlement - Inches i

'

,

.

il

4

33

1. . -- .. ... - - . .-_ . - . ..-



- - - - - - - - - _ _ _ _ - . -__ - _-__

||

| GROUNDWATER MONITORING
|

; o Per FSAR and SER maximum groundwater level
established at Elevation 109.0 MSL -

,

! o Level for Unit 1 monitored at 1 month intervals

j o January 1983 level exceeded Elevation 109 MSL

o December 1983 - Performed a Study of
exceedance

,

o February 1985 - submitted study to NRC, with .

exceedance attributed to:

o Excessive precipitation at the site
o Lack of completion of U2 structure
o Lack of completion of clay seal
o General yard area grading not completed
o Increased infiltration from natural causes

;

o Analysis shows high groundwater acceptable up to
Elevation 114.5 for all buildings.

.
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.

:I o August 1985 - SER concludes ;;

! .

; o Levels up to l'i4,5 feet MSL will not
| compromise safety related structures.
.

! o Requests reporting of any groundwater levels
: above 109 feet MSL.
: ,

.

! o Request resolution by December,1990 or '

provide status and schedule for resolution. >

!

I

.

!

,

!

|

t

i

f

@
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' , ' LUHRENT MONITORING PROGRAM
|.

o At present, regional wells read in accordance with ;
| NSAP 5.7, Rev. 2
| ..

o Level taken on two week intervals
|

Results submitted in the annual environmental0

operating report
1

o The perched wells are read in accordance with
|NSAP SP-N-6, Rev. 5 -

o Level taken on monthly intervals '

o Level equal to or greater than 109.0 MSL
| reported to Supervisor Environmental

i

Services and Unit 1 Shift Superintendent -

and subsequently b the NRC via AECM
;

,

i

'

! .

,

|

|

!
;

.
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|..
: .

_C_URRENT S_T_U_DY - IN P_R_ OGRES _S_
-

,

1

o Nature and causes of high groundwater level
1.

j o Adequacy of current design groundwater level
|

| o Program completion schedule for end of 1990
to recommend long term solution.

| o Based on study recommendations, other
pertinent actions may be required.

|
,

! o Results of study with planned actions by end of
j 1990.

|

,

4

1

|

]

i

9
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:'
14. Provide draft amendments to the relevant

FSAR Sections incorporating your '

response to the question above. .

,

1

-

|

,

i

;

,

O


