
.

/ 'g U,NITED STAT ES -

,! NUCt. EAR REGULATCRY CfMMISSION gff,
,

. 1 f 7ss noostvsLT moao
cLEN sLLYN,ILLINOls to137'ag j'a

,

T *...*,
,

' '

April 30, 1980'

.

MEMORANDUM FOR: G. riorelli, Chief, Reactor Construction
and Engineering Support Branch

t.

THRU: D. W. Hayes, Chief, Engineering Support Section 1
I

FROM E. J. Gallagher, Reactor hopector

CONSUMERS POWER COMPANY MIDLAND UNITS 1 Aht 2SUBJECT:
ANSWER TO NOTICE OF H" MING

Reft (1) NRC Order Modifying Construction Potmits
dated December 6, 1979

*.
(2) Consumers Power Company Answer to Notice of

Hearing
'

As per your request, the following are conments to Consumers Power
Company (CPCO) submittal entitled " Answer to Hotice of Hearing",-

regarding the Midland Unit 1 and 2 construction projects.
-

1. CPCO response (pages 2-3) denies the statements made in the NRC
order (pages 1-2) which states, . . . ."This investigation revealed,-

a breakdown in quality assurance related to soil construction
activities under and around safety-related structures and systems
in that (1) certain design and construction specifications related
to foundation-type material properties and compaction requirements'

were not followed (2) there was a lack of clear direction and
support between the contracic,r's engineering of fice and construc-
tion site as well as within the contractor's engineering of fices
(3) there was a lack of control and supervision of plant fill
placament activities which contributed to inadequate compaction of
foundation materials (4) corrective action regarding nnnconfomences
related to plant fill was insufficient or inadequate as evidenced by
repeated deviations from specification requirements; and (5) the
r$AR contains inconsistent, incorrect, and unsupported statcmonts
with respect to foundation type, soil properties, and setticmont
values".

Comment _: .

A " breakdown in quality assurance" did substantially occur in the soil
construction activities and the list of five itens above were contributing

[ factors to the failure of the licensee to control the backfill and its'

_/ placement and compaction at the Itidiand site.
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2. CPCO response (Appendix, page 2) denies the findings with respect
to the Borated Water storage Tanks and states that, ... The"-

assumptions used for the berated tank sett1kment calculations are
appropriate for the cype of design utilized".

'
'Comment

A uniform rigid mat laundation will not behave in the same manner as a
flexible circular ring wall foundation. The inspection finding indicated
the lack of design control interface and verification between the geo-
technical group who' performed settlement calculations under the assump-
tion of a uniform rigid mat foundation while the civil / structural group
performed a design and analysis of the BWST using a flexible ring wall
foundation. .

3 .' CPCO response (Appendi), page 3) states, in part, that the ..
" Licensee denies that instructions provided to field construction
for substituting lean moncrete for Zone 2 material were contrary to
10 Cra 50, Appendix s, criterion v".

corpent

Lean concrete material was permitted to be used indiscriminately by the
Sechtel letter dated Decawber 27, 1974 which states, "1can concrete back-
fill is considered acceptable for repla6 ament of Zone 1 and 2". This
instruction was given without proper consideration and coordination, and
its effect on other design basis, i.e. settlement effects. The instruc-
tion which' was implemented was therefore inadequate and contrary to
criterion V.

4. CPc0 respcnse (A pendix, page 4) states, in part, ... Licensee denies"
F

that Quality control Instruction C-1.02 is contrary to 10 CFR 50,
Appendix B, Criterien X, CPCJ Tbpical Report CPC 1.A, Policy No. 10,
Section 3.1 or ANSI H45.2 (1971)".

-

comment: '

QCI 1.02 (quality control instruction for soil placement) did not provide
a comprehensive and adequate progrsm of inspection of activities affecting
the quality of safety-related structures. The QCI permitted a random
surveillance of an activity which required 1004 inspection in order to
verify soils material was placed and compacted to design requirements.
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5. CPCo response (Appendix, page 4) states, in part, that the...
*1dcensee denies the general allegation that " measures did not, i ,,

assure that soils conditions of adverse quality were promptly
corrected to preclude repetition". Licensee denies that its
actions and measures were contrary to ]O CFR 50, Appendix B,
Critarion XVI".

Comment:

Adequate measures were not taken by the licensee to preclude repetitive
nonconforming condition adverse to quality by virtue of recurring
deviations of moisture control and the erroneous selection of laboratory
standard used in attempting to achieve the required compaction.

6. CPCO response (Appendix, page 8) states, in part, that the . ." Licensee
*- admits that " materials other than controlled compacted cohesive fill

were used to support the Diesel Generator Building". Licensee
alleges that only controlled and compacted fill was used to support
the Diesel Generator Building".

Commentt

'

Material other than cohesive fill was used to support the Diesel Generator
Building. The material was random fill, which was of any classification
and consistency. However, controlled and compacted fill was not used.
The compaction of material was not controlled by either its censistency
or by the method of compaction. The equipment used in attempting to
compact the fill was not qualified to a particular method of compaction,
i.e., lif t thickness, material type, and equipment used, and therefore not
placed under controlled conditions. It was later determined that the
method used could not be qualified to achieve the required density of the
fill.

CPCO's response to the NRC order admits to a number of technical details
of Appendix A of the order. The items admitted to are consistent with
previous NRC findings.

If there are any questions regarding the above, please let me know.

'c:T'
([ A e'

E.'J. Callagh
,

cc:.

J. G. Xeppler
D. W. Hayes

g R. C. Knop
'

- T. Vandel
R. Cook.
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SUBJECT: Interagency Agree =ent No. NRC-03-79-167, Task No.1 - Midland Plant
Units 1 and 2, Subtask No.1 - I.etter Report

|

|

THRU: Division Engineer, North Central
ATTN: NCDED-C (James Simpson)

TO: U.S. Nuclear Regulatory Commission
ATTN: Dr. Robert E. Jackson
Division of Systems Safety
Mail Stop P-314
Washington, D. C. 20555

1. The Detroit District hereby submits this letter report with regard to
completion of subtask No.1 of the subject Interagency Agreement concerning ,

the Midland Nuclear Plant, Units 1 and 2. The purpose of this report is to
identify unresolved issues and make recommendations on a course of action'

and/or cite additional information necessary to settle these =atters prior to
preparation of the Safety Evaluation Report.

2. The Detroit District's team providing geotechnical engineering support to
the NRC to date has made a review of furnished documents concerning
foundations for structures, has jointly participated in briefing meetings with
the NRC staf f, Consumers Power Company (the applicant) and personnel from
North Central Division of the Corps of Engineers and has made detailed site
inspections. The data reviewed includes all documents received through
Amendeent 78 to the operating license request, Revision 28 of the FSAR,
Revision 7 to the 10 CFR 50.54(f) requests and MCAR No. 24 through Interimt

Report No. 8. Generally, each structure within the complex was studied as a'

separate entity.

3. A listing of specific problems in review of Midland Units 1 and 2 follows
for Category I structures. The issues are unt.esolved in many instances,
because _of inadequa,te ,or. missing information. The structures to be' Tddressed
follow the description of the problem.

Inadequate presentation of subsurface information from cenpleteda.

borings on ceaningful profiles and 'see w m views. All structures.

| , . -
'

l
'

-

y , e i / .-yy
' b v v a st- J V i W|

I

l



, _ , , -

|
|

.

'
~

7 JUL $$C

NCEED-T

'g SUBJECT: Interagency Agreement No. NRC-03-79-167 Task No. 1 - Midland Plant
, Units 1 and 2, Subcask No. 1 - Letter Report

b. Discrepancies between soil descriptions and classifications on boring
logs with submitted laboratory test results summaries. Examples of such
discrepancies are found in boring T-14 (Borated water tank),which shows stiff
to very stif f clay where laboratory tests indicate sof t clay with shear

'

strength of only 500 p.s.f. The log of boring T-15 shows stif f, silty clay,
while the lab tests show soft, clayey sand with shear strength of 120 p.s.f.
All structures.

#
c. Lack of discussion about the criteria used to select soil samples for

lab testing. Also, identification of the basis for selecting specific values
f or the various paraceters used in foundation design from the lab test
results. A pltructures.

d. The inability to completely identify the soil behavior from lab
testing (prior to design and construction) of individual samples, because in
Seneral, only final test values in sumcary form have been provided. All
structures.

(1) Lack of site specific inforaation in estinating allowable bearing
pressures. Only textbook type infor=ation has been provided. If necessary,
bearing espacity should be revised based on latest soils data. All structures
on, or partially on, fill.

.

(2) Additional information is needed to indicate the design methods
used, design assu=ptions and computations in estimating settlement for safety
related structures and systems. All structures except Diesel Generator
Building where surcharging was perfor=ed.

A complete detailed presentation of foundation design regardinge.
remedial measures for structures undergoing distress is required. Areas of
remedial ceasures except Diesel Generator Building.

f. There are inconsistencies in presentation of seismic design
inforcation as af fected by changes due to poor compaction of plant fill.
Response to NRC question 35 (10 CFR 50.54f) indicates that the lower bound of
shear wave velocity is 500 feet per second. We understand that the sa=e
velocity will be used to analyze the dynanic response of structures built on
fill. However, from information provided by the applicant at the site meeting
on 27 and 28 February 1980, it was stated that, except for the Diesel
Generator Building, higher shear wave velocities are being used to re-evaluate
the dynamic response of the structures on fill material. Structures on fill

or partially on fill except Diesel Generator Building.

4 A listing of specific issues and information necessary to resolve thes.

a. Reactor Building Foundation

(1) Se t tleren t /Can so ziit tien. Easis for settlanant/ consolidation of
the reactor found ttion as discus ed in the FSAR assures the plant site would

W

2
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SUBJECT: Interagency Agreement No. NRC-03-79-167, Task No.1 - Midland Plant- s

s' Units 1 and 2, Subtask No.1 - Letter Report
s

not be dewatered. Discuss and furnish computation for settlement of the
Reactor Buildings in respect to the changed water table level as the result of
site dewatering. Include the effects of bouyancy, which were used in previous
calculations, and fluctuations in water table which could happen if the
dewatering system became inoperable.

(2) Bearing Capacity. Bearing capacity computations should be
provided and should include method used, foundation design, design
assumptions, adopted soil properties, and basis for selecting ultinate bearing
capacity and resulting factor of safety.

b. Diesel Generator Building.

(1) Se t tlement/ Consolidation. In the response to NRC Question 4 and
27, (10 CFR 50.54f), the applicant has furnished the results of his computed
settlenents due to various kinds of loading conditions. From his explanation

j of the results, it appears that compressibility parameters obtained by the
preload tests have been used to compute the static settlements. Information
pertainin3 to dynamic response including the amplitude of vibration of
generator pedestals have also been furnished. The observed settle =ent pattern
of the Diesel Generator Building indicates a direct correlation with soil
types and properties within the backfill material. To verify the preload test
settlement predictions, compute settlements based on test results on samples ,

from new borings which we have requested in a separate memo and present the
k r esult s. Reduced ground water levels resulting from dewatering and diesel

plus seismic vibration should be considered in settlement and seismic
analysis. Furnish the computation details for evaluating amplitude of
vibration for diesel generator pedestals including =agnitude of exciting
forces, whether they are constant or frequency dependent.

(2) Bearing Capacity. Applicant's response to NRC Question 35 (10
CFR 50.54f) relative to bearing captcity of soil is not satisfactory. Figure
35-3, which has been the basis of selection of shear strength for computing
bearing capacity does not reflect the characteristics of the soils-under the
Diesel Generator 3uilding. A bearing capacity cocputation should be submitted
based on the test results of samples from new borings which we have requested
in a separate =eco. This information should include method used, foundation

design assumptions, adopted soil properties and basis for selection, ultimate
bearing capacity and resulting factor of safety.

|

(3) Preload Ef fectiveness. The effectiveness of the preload should'

be studied with regard to the coisture content of the fill at the tice of
preloading. The height of the water table, its time duration at this level,
and whether the plant fill was placed wet or dry of 'optimus would be all
important considerations.

3
'
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, ~'S Units.1 and 2, Subtask No. 1 - Letter Report
'

|
'

(a) Granular Soils.

tihen sufficient load is applied to granular soils it usually causes a s

reorientation of grains and movement of particles into more stable positions
'

plus (at high stresses) fracturing of particles at their points of contact.
Reorientation and breakage creates a chain reaction among these and adjacent
particles resulting in settlement. Reorientation is resisted by friction

Abetween particles. Capillary tension would tend to increase this friction.
noisture increase causing saturation, such as a rise in the water table as
occurred here, would decrease capillary tension resulting in more compaction.
Present a discussion on the water table and capillary water effect on the
granular portion of the plant fill both above and below the water table during
and after the preload.

(b) I: pervious and/or Clay Soils.

Clay fill placed dry of optimum would not compact and voids could
exist between particles and/or chunks. In this situation SPT blow counts
would give misleading information as to strength. Discuss the raising of the
water table and deter =ine if the time of saturation was long enough to
saturate possible clay lu=ps so that the consolidation could take place that
would preclude further settlement.

Discuss the preload effect on clay soils lying above the water table *

{
(7 feet +) that were possibly compacted dry of optimum. It would appear only
limited consolidation from the preload could take place in this situation and
the potential for further settlement would exist.

Discuss the ef fect of the preload on clays placed wet of opti=um. It

would appear consolidation along with a gain in strength would take place.
Determine if the new soil strength is adequate for bearing capacity.

Conclusion: Since the reliability of existing fill and compaction infor=ation
is uncertain, additional borings and tests to determine void ratio (granular
soils) relative density, moisture content, density, consolidation properties

,

and strength (triaxial tests) would appear to be desirable in order to
satisfactorily answer the above questions. Borings should be continuous push
with undisturbed cohesive soil samples taken.

(4) Miscellane ous. A contour cap, showing the settlement
configuration of the Diesel Generator Building, furnished by the applicant at
the eeting of 27 and 28 Febr.uary 1980 indicates that the base of the building
has warped due to differential settlements. Additional stresses will be
1:;ducedin the various components _of the structure.' 'TEeTpIlcant should

~

evaluate these stresses due to the differential settlement and furnish the
conputations and results for review.

' 4

'
|
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- ~ '( SUBJECT: Interagency Agreement No. NRC-03-79-167, Task No.1 - Midland Plant
i Units 1 and 2, Subtask No.1 - Letter Report

c. Service Water Building Foundation.

(1) Bearing Capacity. A detailed pile design based upon pertinent
soil data should be developed in order to more effectively evaluate the
proposed pile support system prior to load testing of test piles. Provide
adopted soil properties, reference te test data on which they are based, and

~ method and assumptions used to estimate pile design capacity including
co putations. Provide estimated maximum static and dynamic loads to be

,

imposed and individual contribution (DL, LL, OBE, SSE) on the maximum loaded
pile. Provide factor of safety against soil failure due to =aximum pile load.

(2) Se t tlement s.

(a) Discuss and provide analysis evaluating possible differential,

settlement that could occur between the pile supported end and the portion
placed on fill.

(b) Present discussion why the retaining wall adjacent to the intake
structure is not required to be Seismic Category I structure. Evaluate the
observed settlement 'of both the service water pumphouse retaining valls and
the intake structure retaining wall and the significance of the settlement
including future settlement prediction on the safe operation of the Midland .

Nuclear Plant.

(3) Seismic Analysis. Provided the proposed 100 ton ultimate pile
load capacities are achieved and reasonable margin of safety is available, the
vertical pile support proposed for the overhang section of the Service Water
Pump Structure will provide the support necessary for the structure under
conbined static and seismic inertial loadings even f the soil under the
overhang portion of the structure should liquefy. 1here is no reason to think,

this won't be achieved at this time, and the applicant has co==itted to a load
test to demonstrate the pile capacity. The dynamic response of the structure,
including the inertial loads for which the structure itself is designed and
the =echanical equipment contained therein, would change as a result of the

; introduction of the piles. Therefore:
1

(a) Please sunnarize-or provide copies of reports on the dynamic
|

analysis of the structure in its old and proposed configuration. For the

( latter, provide detailed information on the stiffness assigned to the piles
f and the way in which the stiffnesses were obtained and show the largest change

| in interior floor vertical response spectra resulting from the proposed
radification. If the proposed configuration has not yat been analy:ed, .;

| ' describe the analyses that are to be perfor=ed giving particular attention to
the basis for calculation or selection, of and the range of numerical
stiffness values assigned to the vertical piles.

(b) Pr: vide af ter completion of the new pile fcundation, in

.
accordance with cen:ite:nt No. 6, item _125, Consumers P:ver Cc:pany nemarandum

,,

! ,

,
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dated 13 March 1980, the results of measurements of vertical applied load and
absolute pile head . vertical deformation which will be made when the structural
load is jacked on the piles so that the pile stiffness can be determined and
compared to that used in the dynamic analysis.

Auxiliary Building Electrical Penetration Areas and Feedwaterd.
Isolation Valve Pits.

Provide the assumptions, method, computation and(1) Settlement.
estimate of expected allowable lateral and vertical deflections under static
and seismic loadings.

Provide the construction plans, and specifications for(2)
underpinning operations beneath the Electrical Penetration Area and Feedwater

The requested information to be submitted should cover theValve Pit.
following in suf ficient details for evaluation:

r

Details of dewatering system (locations, depth, size and capacity(a)
of wells) including the monitoring program to be required, (for example,:

nessuring drawdown, flow, frequency of observations, etc.) to evalusta the
performance and adequacy of the installed system.;

(

Location, sectional views and dimensions of access shaf t and
i (b) .

drift to and below auxiliary building wings.

Details of temporary surface support system for the valve pics.
\

(c)
(d) Dewatering before underpinning is recommended in order to

preclude differential settlement between pile and soil supported elements and.
negative drag forces.

(e) Provide adopted soil properties, method and assumptions used to
estimate caisson and/or pile design capacities, and computational results.
Provide estimated maximum static and dynamic load (compression, uplif t and
lateral) to be imposed and the individual contribution (DL, LL, OBE, SSE) onProvide factor of safety against soil .maximum loaded caisson and/or pile.
failure due to maximum pile load.

Discuss and furnish ecmputations for settlement of the portion of
f (f)
' the Auxiliary Suilding (valve pits, and electrical penetration area) inIncludeto changed water level as a result of the site dewatering.respect of bouyancy, which was used in previous calculations, andthe effect

fluctuations in water table which could happen, if devatering system becomes,

|
inoperable.'

Discuss protection measures to be required a;ainst corresion, if(g)
piling is selected.

_

-
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! Units 1 and 2, Subtask No.1 - Letter Report

(h) Identify specific information, data and method of presentation to
be submitted for regulatory review at completion of underpinning operation.

,

| This report should summarize construction activities, field inspection
records, results of field load tests on caissons and piles and an evaluation

,

i of the completed fix for assuring the stable foundation.

e. Borated Water Tanks.

(1) Settlement. The settlement estimate for the 3erated Water
Storage Tanks furnished by the applicant in response to NRC Question 31 (10
CFR 50.54f) is based upon the results of two plate load tests conducted at the
foundation elevation (EL 627.00+) of the tanks. Since a plate load test is

not ef fective in providing information regarding the soil beyond a depth more
than twice the diameter of the bearing plate used in the test, the estimate of
the settlement furnished by the applicant does not include the contribution of
the soft clay layers located at depth more than 5' below the bottcm of the
tanks (see Boring No. T-14 and T-15, and T-22 thru T-26).

(a) Cocpute settlements which include contribution of all the soil -

layers influenced by the total load on the tanks. Disc.uss and provide for
review the analysis evaluating differential settlement that could occur
between the ring (foundations) and the center of the tanks. ,

f (b) The bottom of the borated tanks being flexible could warp under
differential settlement. Evaluate what additional stresses could be induced
in the ring beams, tank walls, and tank bottoms, because of the settlement,
and compare with allowable stresses. Furnish the computations on stresses
including method, assumptions and adopted soil properties in the analysis.

(2) Searing Capacity. Laboratory test results on sa=ples from boring
T-15 show a sof t stratum of soil below the tank bottom. Consideration has not
been given to using these test results to evaluate bearing capacity
information furnished by the applicant in response to NRC Question 35

t (10 CFR 50.54f). Provide bearing capacity computations based on the test
results of the sa=ples from relevant borings. This infor=ation should include
cethod used, foundation design assumptions, adopted soil properties, ultimate
bearing capacity and resulting factor of safety for the static and the seismic
loads.

f. Underground Diesel Fuel Tank Foundation Design

(1) Bearing capacity. Provide bearing capacity computation based on
the test results of samples from relevent borings, including nethod used,
foundation design assumptions, adopted soil properties, ultimate hearing .
capacity and the resulting factor of safety.

(2) Provide tank settlecent analysis due to static and dynanic lo.ds
including =athods, assu:ptions made, etc.

7
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Units 1 and 2, Subtask No.1 - Letter Report'

(3) What will be effects of uplif t pressure on the stability of the
tanks and the associated piping system if the dewatering system becomes
inoperable?

~

g. Underground Utilities:

(1) Settlement
i

(a) Inspect the interior of water circulation piping with video
cameras and sensing devices to show pipe cross section, possible areas of
crackings and openings, and slopes of piping following consolidation of the
plant fill beneath the imposed surcharge loading.

(b) The applicant has stated in his response to NRC Question 7 (10 <

CFR 50.54f) that if the duct banks remain intact after the preload program has |
been ccmpleted, they will be able to withstand all future operating loads. I

Provide the results of the observations made, during the preload test, to
determine the stability of the duct banks, with your discussion regarding
their reliability to perform their design functions.

(c) The response to Question 17 of " Responses to NRC Requests
Regarding Plant Fill" states that "there is no reason to believe that the ,

stresses in Seismic Category I piping systems will ever approach the Code
( allowable." We question the above statement based on the following:

Profile 26" - OHBC-54 on Fig.19-1 shows a sudden drop of approx. 0.2 feet
within a distance of only 20 feet. Using the procedure on p. 17-2,

[b = E(e) = E ( D ) = E ( D ) ( 85 ) 4t>p2R 2 g,2

h'NIM
p = 30000 ( 26 ) [ 8(0.2)(12)_] = 130.0 KSI.,

\ ,*( '. 2 (20x12)'

I Furthermore, the Eg. 10(a) of Article NC-3652.3, . Sac .lLI, Division 1, of the,_

AS:iE code requires that some Stress Intensification Factor "i" be ass'LiseH 'to'

all computed settlement stresses. Yet, Table 17-2 lists only 52.5 KSI stress
( o' i for this pipe. This matter requires further review. Please respond to
|

apparent discrepancy and also specify the location of each cc.puted settle =ent
stress at the pipeline stationing shown on the profiles. Jere__than one'

critical stress location is possible along the ss=a pipeline.
.-

-

! (d) During the site visit on 19 February 1980, we observed three
instances of what appeared to be degradation of rattlespace at_ penetrations of
Category I piping through concrete walls as folicvs:

| .-
_
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West Borated Water Tank - in the valve pit attached to
,

the base of the structure, a large diameter steel pipe
extended through a steel sleeve placed in the wall.
Because the sleeve was not cut flush with the wall,
clearance between the sleeve and the pipe was very
small.4

i g- slewt t ,

wr.tt G :.? ,' Y ' ? x W .w.*a:

gryU h.CVee3hd gap
. -. ..

,

Service Water Structure - Two of the service unter
pipes penetrating the northwest wall of the service
water structure had settled differentially with
respect to the structure and were resting on slightly
squashed short pieces of 2 x 4 placed in the bottom of
the penetration. From the inclination of the pipe,

'

there is a suggestion that the portions of the pipe
further back in the wall opening (which was not
visible) were actually bearing on the invert of the
opening. The bottom surface of one of the steel pipes
had small surface irregularities around the edges of
the area in contact with the 2 x 4. Whether these -a

[ irregularities are normal manufacturing irregularities
or the result of concentration of load on this,

temporary support caused by the settlement of the
fill, was not known.

These instances are sufficient to warrant an examination of those penetrations
where Category I pipe derives sup;nrt from plant fill on one or both sides of

' ~

a penetration. In view of the above facts, the following information is~

required.

[ (1) What is the minimum seismic rattlespace required between a

; Category I pipe and the sleeve through which it penetrates a wall?

(2) Identify all those locations where a Category I pipe deriving
support from plant fill penetrates an exterior concrete wall. Determine and

j report the vertical and horizontal' rattlespace presently available and the-
minimum required at each location and describe remedial actions planned as a
result of conditions uncovered in the inspection.- It is anticipated that the

; answer to Question (1) can be obtained without any significant additional
excavation. If this is not the case, the decision regarding the necessity to
obtain information at those locations requiring najor excavation should be
deferred until the data from the other locations have been exacined.

|
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(e) Provide details (thickness, type of materiai etc.) of bedding or
| cradle placed beneath safety related piping, conduits, and supporting
! structures. Provide profiles along piping, and conduits alignments showing
| th.eJroperties of all supporting materials to be adopted in the analysis,,of
| pipe stresses causerby 'str-tement.

(f) The two reinforced concrete return pipes which exit the Service
| Water Pump Structure, run along either side of the emergency cooling water
| reservoir, and ultimately enter into the reservoir, are necessary for safe

shutdown. These pipes are buried within or near the crest of Category I
slopes that form the sides of the emergency cooling water reservoir. There is
no report on, or analysis of, the seismic stability of post earthquake
residual displacement for these slopes. While the limited data from this area
do not raise the specter of any problem, for an important element of the plant
such as this, the earthquake stability should be examined by state-of-the-art
methods. Therefore, provide results of the seismic analysis of the slopes
leading to an estimate of the permanent deformation of the pipes. Please
provide the following: (1) a plan showing the pipe location with respect to,

\ other nearby structures, slopes of the reservoir and the coordinate system;
(2) cross-sections showing the pipes, nor=al pool levels, slopes, subsurface
conditions as interpreted from borings and/or logs of excavations at (a) a
location parallel to and about 50 f t from the southeast outside wall of the

,

service water pipe structure and (b) a location where the cross section will
include both discharge structures. Actual boring logs should be shown on the
profiles; their offset from the profile noted, and soils should be described
using the Unified Soil Classification System; (3) discussion of available
shear strength data and choice of strengths used in stability analysis; (4)
deter =ination of static factor or safety, critical earthquake acceleration,
and location of critical circle; (5) calculation of residual :mvement by the
method presented by New: ark (1965) or Makdisi and Seed (1978); and (6) a|

' determination of whether or not the pipes can function properly af ter such
.

,

Covecent s. . - - - - . ~ - . - . . . . _ . _ . . . . . __
_ _ __ _ ,

_

h. Cooling Pond.

(1) Emergency Cooling Pond. In recognition that the type of
embank =ent fill and the compaction control used to construct the retention

dikes for the cooling pond were the same as for the problem plant fill, we
request reasonable assurance that the slopes of the Category I E=ergency
Cooling Pond (baf fle dike and =ain dike) are stable under both static and

dyn2=ic loadings. We request a revised stability analysis for review, which
will include identification of locations analyzed, adopted foundation and
embank =ent conditions (stratification, seepage, etc.) and basis for selection,
adopted soil properties, method of stability analysis used and resulting
factor of safety with identification of sliding surfaces analyzed. Please
address any potential i= pact on Category I pipes near the slopas, based on the
results of this stability study. '4eco . .andations for location of new
exploratisn and testing have been provided in a separate latter.

'
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(2) Operating Cooling Pond. A high level of safety should be
required for the remaining slopes of the Operating Cooling Pond unless it can
be assured that a failure will not: (a) endanger public health and
properties, (b) result in an assault on environment, (c) impair needed

Recommendations for locations of new borings and laboratoryemergency access.
; tests have been submitted in a separate letter. These recommendations were

made on the assumptions that the stability of the operating cooling pond dikes
should be demonstrated.

1. Site Dewatering Adequacy.

(1) In order to provide the necessary assurance of safety against
liquefaction, it is necessary to demonstrate that the water will not rise
above elevation 610 during normal operations or during a shutdown process.
The applicant has decided to accomplish this by pumping from wells at the
site. In the event of a failure, partial failure, or degradation of the
dewatering system (and its backup system) caused by the earthquake or any
other event such as equipment breakdown, the water levels will begin to rise.
Depending on the answer to Question (a) below concerning the normal operating
water levels in the immediate vicinity of Category I structures and pipelines
founded on plant fill, different amounts of time are available to accomplish
repair or shutdown. In response to Question 24 (10 CFR 50.54f) the applicant
states "the operating groundwater level will be approxi=ately el 595 f t" ..'

(page 24-1). On page 24-1 the applicant also states "Therefore el 610' is tof'

be used in the designs of the dewatering system as the maximum permissible
groundwater level elevation under SSE conditions." On page 24-15 it is stated
that "The wells will fully penetrate the backfill sands and underlying natural
sands in this area." The bottom of the natural sands is indicated to vary
from elevation 605 to 580 within the plant fill area according to Figure
24-12. The applicant should discuss and furnish response to the following
questions:

(a) Is the normal operating dewatering plan to (1) pump such that the
water level in the wells being pumped is held at or below elevation 595 or (2)
to pump as necessary to hold the water levels in all observation wells near

|
Category I Structures and Category I. Pipelines' supported on plant fill at or
below elevation 595, (3) to pump as necessary to hold water levels in the'

wells mentioned in (2) above at or below elevation 610, or (4) something else?
If it is something else, what is it?

$
(b) In the event the water levels fin observation wells near Category

I Structures or Pipelines supported on plant fill exceed those for normal
operating conditions as defined by your answeer to Question (a) what action
will be taken? In the event that the water level in any of these observation -,

wells exceeds elevation 610, What action will be taken?

i
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Uhere will the observation wells in the plant fill area beat what depths will(c) lifetime?
located that will be monitored during the plantWill the combination of (1) screened interval in
the screened intervals be?cohesionless soil and (2) demonstration of timely response to changes inh
cooling pond level prior to drawdown be made a condition for selecting t e

Under what conditions will the alarm mentioned on page
,

4

What will be the response to the alarm? A worst case testobservation wells?
t s

24-20 be triggered?of the completed permanent dewatering and groundwater level monitoring sys em
,

lish

could be conducted to determine whether or not the time required to accompThis could be done by shutting off the
'

shutdown and cooling is available. 7 and
entire dewatering system when the cooling pond is at elevation 62 The
determining the water level versus time curve for each' observation well.I s tructure,

test should be continued until the water level under Category 610 (the
whose foundations are potentially liquefiable, reaches elevation i nd
normal water level) or the sum of the time intervals allotted for repa r ai

the time interval needed to accomplish shutdown (should the repa r proveIn view of the
unsuccessful) has been exceeded, whichever occurs first.
heterogeneity of the fill, the likely variation of its permeability and thed in

necessity of caking several assumptions in the analysis which was presenteh ld give more
the applicant's response to Question 24a, a full-scale test s ouIn view of the above the
reliable infor=ation on the available time.
applicant should furnish his response to the following:

If a dewatering system failure or degradation occurs, in order toi
*

( assure that the plant is shutdown by the time water level reaches elevationIn the event of a failure

610, it is necessary to initiate shutdown earlier.of the dewatering system, what is the water level or condition at which
4

-

How is that condition determined? An acceptable
shutdown will be initiated? ff the
method would be a full-scale vorst-case test performed by shutting o i

entire dewatering system with the cooling pond at elevation 627 to determ ne,from plant fill, the water level; .

i

at each Category I Structure deriving support before
at which a sufficient time window still remains to accomplish shutdownIn establishing the groundwater level or
the water rises to elevation 610.i

condition that will trigger shutdown, it is necessary to account for normal
surface water inflow as well as groundwater recharge and to assume that any

.

'

in
additional action taken to repeir the dewatering system, beyond the pointfl
time when the trigger condition is first reached, is unsuccess u .

#

As per applicant response to NRC Question 24 (10 CFR 50.54f) _ the
design of the permanent dewatering system is based upon two major findings:(2)

(1) the granular backfill materials are in hydraulic connection with anh
underlying discontinuous body of natural sand, and (2) seepage from t e

cooling pond is restricted to the intake and pump structure area, since theplant fill south of Diesel Generator 3uilding is an ef fective barrier to the
;

,

'

However, soil profiles (Figure 24-2 in the
inflow of the cooling pond uater.
" Response to NRC Requests Regarding Pirnt Fill"), pumping test tine-drawdown' -

graphs (Figure 24-14), and plotted cones of influence (Figure 24-15) indicate
south of Diesel Generator Building, the plant fill :sterial adjicent

tor~

that
, . ,

12
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the cooling pond is not an effective barrier to inflow of cooling pond water.
The estimated permeability for the fill material as reported by the applicant
is 8 feet / day and the transmissivities range from 29 to 102 square feet / day.
Evaluate and furnish for review the recharge rate of seepage through the fill
=aterials from the south side of the Diesel Generator Building on the
pe r=anent deuatering system. This evaluation should especially consider the
recovery data from PD-3 and complete data from PD-5.

(3) The interceptor wells have been positioned along the northern
side of the Water Intake Structure and service water pump structures. The
calculations estimating the total groundwater inflow indicate the structures
serve as a positive cutoff. However, the isopachs of the sand (Figures 24-9
and 24-10) indicate 5 to 10 feet of recaining natural sands below these
structures. The soil profile (Figure 24-2) neither agrees nor disagrees with
the isopachs. The calculations for total flow, which assumed positive cutoff,
reduced the length of the line source of inflow by 2/3. The calculations for
the s, acing and positioning of wells assumed this reduced total flow is
applied along the entire length of the structures. Clarify the existence of
seepage below the structures, present supporting data and calculations, and
reposition wells accordingly. Include the supporting data such as drawdown at
the interceptor wells, at nidway location be tween any two consecutive wells,
and the increase in the water elevations downstream of the interceptor wells. .

[ The presence of structures near the cooling pond appears to have created a
i situation of artesian flow through the sand layer. Discuss why artesian flow

was not considered in the design of the dewatering system.

(4) Provide construction plans and specification of per=anent
dewatering system (location, depths, size and capacity of wells, filterpack
design) including required monitoring program. The infor=ation furnished in
response of NRC Question 24 (10 CFR 50.54f) is not adequate to evaluate the
adequacy of the system.

(5) Discuss the racifications' of plugging or leaving cpen the weep
holes in the retaining wall at the Service Water Building.

(6) Discuss in detail the maintenance plan for the dewatering system.

(7) What are your plans for monitoring water table in the control
tower area of the Auxiliary Building?

(8) What neasures will be required to prevent incrustation of the
pipings of the dettatering system. Identify the controls to be required during
plant operation (measure of dissolved solids, chemical controls). Provide
basis for established criteria in view of the results shown on Table 1, page|

' 23 of tab 147.

|

I 13| ,

|

|
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(9) Upon reaching a steady state in dewatering, a groundwater survey'

should be made to confirm the position of the unter table and to insure that
no perched water tables exist.

Dewatering of the site should be scheduled with a sufficient lead time
before plant start up so that the additional settlement and its effects
(especially on piping) can be studied. Settlement should be closely monitored

during this period.

j. Liquefaction Potential.

An independent Seed-Idriss Sinplified Analysis was performed for the
fill erea under the assumption that the groundwater table was at or below

For 0.19 3 peak ground surf sce acceeleration, it was foundelevation 510.that blow co2nts as follows were required for a factor of safety of 1.5:

}Enimum SPT Blow Count *1Elevation
ft For F.S. = 1.5

610 14

605 16

600 17

595 19
.

.The analysis was considered conservative for the following reasons (a) no
account vas taken of the weight of any structure, (b) liquefaction criteria,

for a =agnitude 6 earthquake were used whereas an NRC memorandum of 17 Mar 80
considered nothing largtr than 5.5 for an earthquake with the peak
acceleration level of 0.19 g's, (c) unit weights were varied over a range
broad enough to cover any uncertainty and the tabulation above is based on the
most conservative set of assumptions. Out of over 250 standard penetration
tests on cohesionless plant fill or natural foundation material below
elevation 610, the criteria given above are not satisfied in four tests in
natural =aterials located below the plant fill and in 23 tests located in the,

!

plant fill. These tests involve the following borings:

SW3, SU2, DC-18, AX 13, AX 4, AX 15, AX 7, AX 5, AX 11,
DG 19, DG 13, DG 7, DG 5, D 21, GT 1, 2.

i

f
Sote of the tests on natural caterial were conducted at depths of at less than

Prior10 f t before approximately 35 f t of fill was placed over the location.
to comparison with the criteria these tests should be multiplied by a factor

i

! of about 2.3 to account for the increase in ef fective overburden pressure that
'

results from the placerent and future dewatering of the fill.

l
1
i

1*For :1 = 7.5, blow counts would increase by 30%.

( 14's -
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Of the 23 tests on plant fill which fail to satisfy the criteria, most are
near or under structures where remedial measures alleviating necessity for
support from the fill are planned. Only 4 of the tests are under the Diesel
Generator Building (which will still derive its support from the fill) and 3
others are near it. Because these locations where low blow counts were
recorded are well separated from one another and are not one continuous
stratum but are localized pockets of loose material, no failure mechanism is
present.

,

In view of the large number of borings in the plant fill area and the
conservatism adopted in analysis, these few isolated pockets are no threat to
plant safety. The fill area is safe against liquefaction in a Magnitude 6.0
earthquake or smaller which produces a peak ground surface acceleration of
0.19 g or less provided the groundwater elevation in the fill is kept at or
below elevation 610.

k. Seismic analysis of structures on plant fill material.

(1) Category I Structures. From Section 3.7.2.4 of the FSAR it can
be calculated that an average V, of about 1350 f t/sec was used in the*

original dynamic soil structure interaction analysis of the Category I
s t ruct ure s. This is confirmed by one of the viewgraphs used in the 28

- *

February Bechtel presentation. Plant fill V, is clearly much lower than
this value. It is understood from the response to Question 13 (10 CFR 50.54f),

*

concerning plant fill that the analysis of several Category I structures are
underway using a lower bound average V, = 500 f t/sec for sections supported
on plant fill and that floor response spectra and design forces will be taken
as the most severe of those from the new and old analysis. The questions
which follow are intended to make certain if this is the case and gain an
understanding of the impact of this parametric variation in foundation
conditions.

(a) Discuss which Category I structures have and/or will be
reanalyzed for changes in seisede soil structure interaction due to the change

|
in plant fill stiffness from that envisioned in the original design. Have any

,

' Category I struer.ures deriving support from plant fill been excluded from
reanalysis? On what basis?

(b) Tabulate for each old analysis and each reanalysis, the
foundation parameters (v ,5) and t' ) used and the equivalent spring ands
danping constants derived therefrem so the reviewer can gain an appreciation
of the extent of parametric variation performed.

(c) Is it the intent to analyze the adequacy of the structures and
their contents based upon the envelepe of the results of the old and new
analyses? For each structure analyzed, please show on the sa e plot the old,
new, and revised enveloping floor response spectra so the ef fect of the

# 15
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changed backfill on interior response spectra predicted by the various models |

can be readily seen. |

(2) Category I retaining wall near the southeast corner of the
Service Water Structure. This wall is experiencing some differential
settlement. Boring information in Figure 24-2 (Question 24, Volume 1
Responses to NRC Requests Regarding Plant Fill) suggests the wall is founded
on natural soils and backfilled with plant fill on the land side. Please
furnish detailo clarifying the following:

(a) Is there any plant fill underneath the wall? What additional
data beyond that shown in Figure 24-2 support your answer?

.

(b) Have or should the design seismic loads (FSAR Figure 2.5-45) be
changed as a result of the changed backfill conditions?

(c) Have or should dynamic water loadings in the reservoir be
considered in the seismic design of this vall? Please explain the basis of
your answer.

5. In your response for the comments and questions in paragraph 4 above, if
you feel that suf ficiently detailed information already exists on the Midland
docket that may have been overlooked, please make reference to that a

f -~ ' information. Resolution of issues and concerns will- depend on the expeditious
receipt of data mentioned above. Contact Mr. Neal Gehring at FTS 226-6793
regarding questions.

y:E IEE';IZ21C22231 M 8

P. McCALLISTER
Chief, Engineering Division
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