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Hashington, D.C. 20555

Dear Mr., Jacksoa;
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No. VRC-03-79-167 concerning Unice | and 2 of idland Yoclesar Plaat, 1
heredby transmitted to you from the Jetroit Distriece.

Sinceraly,

1 Inel ZANE ¥, CDODWIN, P.E.
As Stated Chief, Meineering Mvision
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SUBJECT: [ateragency Agreement No. NRC~(3~79-167, Task No. | - Midland Plant
Units | and 2, Subtask No. | = Letter Report

THRU: Divisiun Engineer, North Cantral
ATTN: NCDED-C (James Simpson)

TO: U.S. Nuclear Regulatory Commission
ATTX Dr. Robert E. Jackson
Division of Systems Safety
Mail Scop P-114
Washington, D. & 20555

[+ The Detroit Distri . hereby submits this letter report with regard to
completton of subtask Mo. | »f the subject Interagency Agreement concerning
the Midland Nuclear Plant, Uatlts | and 2. The purpose of this report (s te
tdentify unresuived Lssues and make recommendations on a course of action
#ad/or cite additional iaformmtion Aecessary to settle these matters prior to
preparation of the Safety Evaluation Report.

2. The Detroit District’'s team providing geotechnical engineering support to
the VRC to date has made a2 review of furnished documents concerning
fwndations for structures, has Jointly participated in Sriefing meetings with
the VRC scaff, Consumers Power Company (tne applicant) and personnel from
Vorth Central Division of the Corps of Engineers and has =made detailed site
inspections. The data reviewed includes all documents received through
Asendment 78 to the operating li.ense request, devision 28 of the FSAR,
Revision 7 to the 10 CFR 50.5«(f) requests and MCAR Yo. 24 through Interim
Report No. 8. GCenerally, each structure withia the complex was studied as a
__Separate entlity.

J. A ltsting of specifsc problems (n review of Midland “nits | and . foll ws
for Category [ structures. T™he {ssues are unresolved (1 =any instances,
bSecause of (nadequate or nissing Inforamtion. The structures to be addressed
follow the description of the problem.

4. [nadequate presentation of subsurface information from completed
borings on amaningful profiles ind sectional views. ill structures.
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bs. Discrepancies between soil descriptions and classifications on boriag
logs with submitted laboratory test results summaries. Exaaples of such
discrepancies are found io boring T-i4 (Borated water tank) which shows stiff
to vary stiff clay vhere laboratory tests indicate soft clay with shear
strength of only 500 p.s.f. The log of boring T-i5 shows stiff, silcy clay,
while the lab tests show soft, clayey sand with shear streagth of 120 p.s.f.
All struciures.

ce Lack of discussion about the criteria used to select soil samples for
lab testicg. Also, ideatificatiou of the bSasis for selecting speciiic values
for the various parameters used {an foundation design from the lad test
results. All structures.

d. The (nability to completely identify the soil behavior from labd
testing (prior to design and comnstruction) of individual samples, because in
general, only final test values {n sumsary form have been provided. All
structures.

(1) Lack of site specific {aformation in estimating allwable bearing
pressures. Only textbook type information has Seen provided. [f necessary,
be. - ing capacity should be revised based on latest soils data. All structures
on, or partially on,fill.

(2) Additional faformtion s needed to iadicate the desizn methods
used, design assumptions aad computations {n estimating settlement for safecy
related structures and svstems. All structures except Diesel Generator
Buildiag where surcharging was performed.

e. A complete detalled presentation of foundation desizn regarding
remedial easures for structures undergoing distress is required. Areas of
remedial amasures except Diesel GCenerator 3uilding.

f. There are i(nconsisteacies ia presentation of seismic design
informtion as affected by changes due to poor compaction of plant fill.
Response to YRC question 35 (10 CFR 50.54f) indicates that the lower bSouad of
shear vave welocity (s 500 feet per second. We understand that the stame
velocity will be used to analyze the dynamic response of structures bduilt on
fill. dowever, from {nformtion provided by the applicant at the site =eeting
on 17 and 18 February .980, it was stated that, except for the Diesel
Generator 3uilding, higher shear vave velocities are bdeing used to re~evaluate
the dvnamic respoase of the structures om f{l]l materfal. Structures on fill
or partially on €11l except Diesel Cenerator Suilding.

4. A listing of specific (ssues and (aformtion necessary to resolve thea.
3. Reactor 3uillding Founda:tion

(1) Settlement/Consolidation. 3asis for settlement/consolidatioca ot
the reactor foundation as il scussed {1 t9e 735AR assunes the plant site would
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not be devatered. Discuss and furnish computation for seitlement of the
Zeactor Buildings in respect to the changed water table level as the result of
site devatering. Include the effects of bouyancy, which were used in previous
calcnlations, and fluctuations {a wmter table which could happen Lf the
devater. ng system became inoperable.

(2) Bearing Capacity. 3earing capacity computations should be
provided and should include met'wd used, foundation design, design
assuaptions, adopted soil properties, and basis for selecting ultimete dearing
capacity and resulting factor of safety.

b DOlesel Generator Buildiong.

(1) Settlemmnt/Consolidation. In the response to NRC Question % and
27, (10 CFR 50.54f), the applicant has furnished the results of his computed
settlemmnts due to varioms kinds of loading comditions. From ki3 explanation
of the results, it appears that compressidility parameters obtained by the
preload tests have been used to cowpute the static settlements. Informmtion
pertalaing to dynamic response i{acluding the amplitude of vibration of
generator pedestals have also Seen furnished. The observed settlement pattern
of the Diesel Cenerator 3uilding {ndicates a direct correlation with soil
types and properties within the Sackfill material. To wverify the preload test
settlement predictions, compute settlements based on test results on samples
from new borings which we have requested (n a separate 2emo and present the
results. Reduced ground water levels resulting from dewatering and diesel
plus seisaic vidration should be considered (. settlemnt and selsmic
analysis. Furnish the computation detalls for evaluati g aaplitude of
vidracfon for diesel generator pedestals including magnitude of excitiang
forces, vherther they are constant or frequency dependent.

(2) Bearing Capocity. Applicant's response to NRC uestion 35 (10
CFR 50.54f) relacive to earing capacity of soil is not satisfactory. Flgure
35-1, which has been the basis of selection of shear strength for comput ing
bearing capacity does not reflect the characteristics of the soils uader the
Diesel Cenerator 3uilding. A bearing capacity computation should be subaitted
Sased on the test results of samples from newv boriags which we have requested
in a separate woo. T™his (nformstion should (nclude method used, foundation
desizn assumptlons, adopted soil properties and basls for selection, ultimte
bearing capacity and resulting factor of safety.

(3) Preload Effectiveness. The effectiveness of the preload should
be studied #ith regard to the moisture content of the f1ll At the time of
preloading. The height of the wter table, {ts tise duration at this level,
and shether the plant ‘L1l ws jplaced wt or dry of upt loum would hHe all
{apartant considerations.
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(a) Cranular Solils.

When sufficient load 1s applied to gramular solls 1t usually causes a
reorientation of grains and movement of particles {nto more stable positions
plus (at high stresses) ‘racturing of particles at thelr polats of contact.
feorientation and breakage creates a chain reaction among these and ad jacent
particles resulting {n settlement. Reorleatation (s resisted by friction
betwen particles. Capillary tensioa would tend to lncrease this friction. A
w0isture increase causiog saturation, such as a rise (n the water table as
occurred here, would decrease capillary tensfon resulting in aore cowpaction.
Present a discussion oa the water table and capillary water effect on the
granular portion of the plant fill Loth above and below the water table during
and after the preload.

(b) lspervious and/or Clay Soils.

Clay fill placed dry of optisum would not compact and voids could
exist between particles and/or chunks. In this situation SPT bSlow counts
would give misleading (nformation as to strength. Discuss the ralsing of the
water table and deter=ine (f the tize of saturation was long enough to
saturate possible clay luaps so that the consolidaction could take place that
sould preclude further settlement.

Olscuss the preload effect on clay sofls lving above the w@ter table
(7 faet +) that were possibly compacted dry of optimum. It would appear saly
limited consolidation from the preload could take place Lln this situacion and
the potentlial for further settlement would exist.

Jiscuss the effect of the preload on clays placed wat of optimuam. It
“7uld appear consolidation alongz «#ith a galn Lo streng .. would take place.
Jetermine Lf the nev soll strength (s adequate for beaving capaclity.

Conclusion: Siace the reliabtlity of existing fill and compaction {aformation
{9 uncertala, addicional dorings and tests t> determine vold ratio (granular
10ils) relative density, solsture coantent, density, consolidation properties
and strength (triaxial teszs) would appear to he desirable (a ocrder to
jatisfactorily answer the stove questions. Jorings should be contim -us push
Ath undisturdbed cohesive soll samples taken.

(4) “fscellaneows. A contour man, showing t'ie set:lement
confljuration of the Dlesel Tenerator Wullding, furnished Yv the apolicant at
the weting of 27 and 19 Tebruary 1999 {ndicates that the Sase of the bullding
Nas wrped due to Jdifferential settlements. Additlonal jtresses vill be
induced (n the 7artiue conprnents of the structure. The appliciat shauld
“valuate these stresees due ) the Ilfferential settloment and furnlih the
computitions and results fir red o4
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€. Service Water Building Foundation.

(1) Bearing Capacity. A detatled pile design bdased upon pertineat
soll data should be developed in order to more effect!vely evaluate the
proposed pile support system prior to load testiog of test plles. Provide
sdopted soil properties, reference to test data on which they are based, and
sethod and assusptions used 10 estimate pile design capacity including
computations. Provide estimmted naximum static and dynamic loads to de
laposed and ladividual contributiom (DL, LL, OBE, SSE) on the maxisus loaded
pile. Provide factor of safety agalanst scil failure due to maximus pile load.

(2) Settlements.

(a) Discuss and provide analysis evaluating possible differential
settlement that could ocaur between the pile supported end and the portion
placed on f111.

(b) Present discussion vhy the retaining wall adjacent to the intake
structure 1s oot required to be Seisaic Category [ structure. Evaluate the
observed settlement of bdoth the service water pumphouse retaining walls and
the intake structure retaining wull and the sign.ficance of the settlement
including future settlement prediction on the safe operation of the Midland
Yuc lear Plant.

(1) Setemic Analysis. Provided the proposed 100 ton ultimate pile
load capacities are achieved and reasonable margin of safety (s availlable, the
vertical pile support proposed for the overhang section of the Servi.e water
Pump Structure will provide the support necessary for the structure under
combined static and seismic lnertial loadings even Lf the soil under the
overhang portion of the structure should liquefy. There is no reasoa to think
this won't be achleved at this time, and the appiicaat has comaitted to a load
test to demonstrate the pile capacity. The dynamic response of the structure,
lacluding the inertial loads for which the structure (tself is desizned and
the mechanical equipment contained ctherein, would :hange as a result of the
{otroduction of the plles. Ther«fore:

(a) Please summarize or provide coples of reports on the dynasic
analysis of *he structure (n Lts old and proposed conf {guration. For the
latter, provile detalled (nformation on the stiffness assigned to the piles
and the vay in which the stiffaesses ware obtalned and shov the largest change
in Interior floor vertical response spectra resulting from the proposed
wmodification. [f the proposed configuration has not vet been analvzed,
descride the analyses that are to be perforned giving particular attention to |
the basis for caliulation or selection, of and the range of nuserical
stiffaess values assigned to the vertical oiles.

(b) Provide after .mpletion of the new ?lle foundation, (n
Sccordance with commitasnt No. 6, (tes 1195, Consumrs Power Company semorandums

-
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daced 13 March 1980, the results of msas-rements of vertical applied load and
absolute pile Fead vertical deformstion which will be aade when the structural
load is jacked oo the plles so that the pile stiffnes. can be determined and
compared to that used in the dynamic analysis.

4. Auxiliary 3uilding Electrical Penetration Areas and Teedwmter
[solation Valve Pits.

(1) Settlement. Provide the assuaptions, method, crmputation and
estimate of expected allovadble lateral and vertical deflections under stacic
and selsmic loadings.

(2) Provide the construction plans, and specifications for
underpinning operations deneath the Electrical Penetration Area and Feedwater
Valwe Pit. The requasted information to bde submitted should cover the
folloving in sufficleat detalls for evaluation:

(a) Details of dewatering system (locations, depth, slze and capacity
of walls) tncluding the monitoring program to be required, (for example,
wasuring drawdown, flow, frequeacy of observations, etc.) to evaluate the
performance and adequacy of the (nstalled systenm.

(%) Location, sectional vicws and iisenstons of uccess shaft and
detfe to and below auxiliary dullding wings.

(c) Detatls of temporary surface support systea {or the valve pits.

(d) Devatering “efsre underpinning ls recommended L2 order to
srec lude differential settlemant between pile and soll supported elements and
negative drag forces.

(e) Provide adopted soll properties, method and assumprions used toO
setimate calsson and/or plle design capacities, ind computational results.
Srywide estimmted aaximus static and dmaamic load (compressaion, uplift and
lateral) to be laposed and the {ndividual contribution (DL, LL, IBE, SSE) on
smx!=wun loaded calsson and/or plle. ?rovide factor of safet” agalast soll
fallure Jue to maxiwua plle load.

(f) Discuss ind ‘urnlsh computat!ons for settlement >f the sortlon of
the Auxillary lullitag (valve nits, and electrical senetratisn area) (n
respect to changed vater level as a result f the slte Jevatering. Include
the effect of houvancy, which was used (n previous cailculations, and
fluctuations (n Jater tadle “ich could happen, (¥ dewatering syetem decomes
{nooerabdle.

(q) Otscuss protection measures to be required 11 lnst corroslon, Lf
2ilinrg s selected,
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(h) 1Ideatify specific i{nformatiom, data and method of preseantatios to
be submictted for regulatory review at completion of underpinning operation.
This report should summarize coanstruction activities, field inspection
records, results of fileld load tests on caissons and piles and aa evaluation
of the completed fix for assuriag the stable foundation.

L Borated Water Tanks.

(1) Settlement. The settlement estimate for the Borated Water
Storage Taoks furnished by the applicant in respunse to NRC Questiom 31 (10
CFR 50.54f) 19 based upon the results of two plate load tests conducted at the
foundation elevation (EL 627.00#) of the tacks. Since a plate load test is
not effective in providing {aformation regarding the soil beyond a depth more
thao twice the diamater of the bearing plate used in -he test, " @ estimte of
the settlement furnished by the applicant does not include the coatribution of
the soft clay layers located at depth more than 5' below the bottom of the
tanks (see Boring No. T-14 and T-15, and T-22 thru T=26.

(a) Compute settlements vhich faclude contribution of all the solil
layers {afluenced by the total load on the tanks. Discuss and provide for
reviev the analysis evaluating differential settlement that coulld occur
between the ring (foundations) and the .ecter of the tanks.

(b) The bottom of che borated tanks being flexible could warp under
differencial settlement. Evaluate what additional stresses could be induced
{na the ring beams, tank walls, and tank dottoms, because of the settlement,
and compare with allowable stresses. Furnish :he computations on stresses
{acluding asthod, assumptiocns and adopted soil properties (n the analysis.

fl) Bearing Capacity. Laboratory test results on samples ‘rua bo. .1
I=15 show a soft stratua of soill below the tank bottom. Conaideration has not
been iven to using these test results to evaluate bearing capacity
informatioa furnished oy the applicant {a response to YRC Question 35
(10 CFR 50.54f). Provide bearisg capacity computations based on the test
results of the samples from relevant dori.gs. This informatlion should {nclude
mthod used, foundation design assumptions, adopted soil properties, ultimmte
bearing capacity and resulting factor of safety for the static and the relsaic
loads.

f. LUaderground Dlesel Fuel Tank Foundation Desizn

(1) Bearinrg cscacity. Provide bdearing capacity computation dased on
the test resu.ts of samples from relavent Sorings, {ncluding met'od used,
foundation design assuaptions, adopted soll sroperties, ultimate Searing
capacity and the resulting factor of safetv.

(2) Provide tank settlement analyeis due %o static and dmamic loads
including mechode, assumptiocans made, et..

-9
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(3) What will ° ffects of uplift pressure on the stability of the
tanks and the assoclated piping system if the dewateriog system becomes
inoperable?

8+ Underground Utilicies:
(1) Settlemect

(a) Inspect the iaterior of water circulation piplag 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 f111 beneath the iazposed surcharge loading.

(b) The applicant has stated in his response to ¥RC Question 7 (10
CFR 50.54€) that 1f the duct hanks remain intact after the preload program has
been completed, they wiil be able to withstand all future operating loads.
Provide the results of the observations made, during the prelcad test, to
determine the stability of the duct banks, with your discussion regarding
their relfability to perfora their design functions.

(¢) The respons: to Question !7 of "Responses to VRC Reguests
Regardi g Plant F1'1l" states that “there ls no reason to Selieve that the
stresses la Seisaic Category [ piping systems will ever approach the Code
allowable.”™ We question the above statement based on the followsing:

Profile 26" =~ OHBC~54 on Fig. 19=1 shows a sulden drop of approx. 0.2 feet
witiin a distance of oaly 20 feet. Using the procedure oa p. 17-2,

7”5 ®*E(e) =2 (D) =2 (D s
7o = —%S_Lil

s T 30000 ( 26 ) | 8(0.2)5122 ] = 130.0 Ks!
‘ N 1a)=

Furthermore, the Eq. 10(a) of Article ¥C-3652.), Sec. III, Division 1, of the
ASME code requires that some Stress lot~nsification Factor “L" Ye assigned to
all .omputed sectlement stresses. Yet, Table 17<2 Llists caly 52.5 KSI stress
for this pilpe. This mtter req ires fuirther review. Please respond to
apparent discrepancy and also specify the locatlon of each computed settlement
Stress at the pipeline scationing shown on the profiles. 'fore than one
critical stress location is possible along the same pipeline.

(d) During the site visit on 19 February 1790, we nbeerved three
(nstances of vhat appeared to be Jdegradation of rattlespace it penetratlons of
Catejory [ plping through concrete «alls as follows:



7 JUL 90

NCEED-T
SUBJECT: Iateragency Agreemeat No. NRC-03-79-167, Task No. 1 = Midland Plant
Units | and 2, Subtask No. | - Letter Raport

West Borated Water Tank =~ in the valve pit attached to
the base of the structure, a large diameter steel pipe
estended through a steel sleeve placed (o the wall.
Because the slceve was oot cut flush with the wall,
clearince dbetwesa the sleeve and the pips was very

emall. .
Sleawe
; TN P A | S AN
o
.~‘.‘j / VC"‘QQ\\ Gap

Service Water Structure = Two of the service water
pipes penetrating the northwest wall of the service
water structure had settled differentially with
respect to the structure and were resting on slighti,
squashed short pleces of 2 x 4 placed in the bottom of
the penetration. From the taoclination of the pipe,
there (s a suggestion that the portions of the pipe
further back in the wall opeaing (vhich was not
visible) wvare actually bearing on the invert of the
opening. The bdottom surface of one of the steel pipes
had small surface irregularities around the edges of
the area (n contact with the 2 x 4, Whether these
irregularities are normal manufacturing (rregularities
of the result of concentration of load on this
temporary support caused by the settiement of the
fill, vas not known.

These (nstances are sufficlent to warrant an examination of those penetrations
vhere Category [ pipe derives support from plant fill on one or hoth sides of
4 penetration. In view of the above facts, the following informtion 1s
required.

(1) What s the alnlous selsmic rattlespace required between a
Category [ pipe and the sleeve through which (¢t penetrates a wall?

(3) Idencify all those locations where a Category [ pipe deriving
support from plant fill penetrates an exterior concrete wall. Determine and
feport the vertical aod horizontal ractlespace presently available and the
alnisus required at each location and describe remedial actions planned is 2
result of conditions uncovered {n the inspection. It (s anticipated that the
inswer to Question (1) can be obtained without amy significant addictonal
excavation. If this 1s not the case, the deciston regarding the necessity to
obtaln Informacion at those locations requiring =m jor excavation should be
deferred until the data from the other locations have been examined.
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(e) Provide details (thickness, type ~* msterial etc.) of bedding or
cradle placed beneath safety related piplaog, conduits, and supporting
structures. Provide profiles along piping, and conduits alignments showing
the properties of all supporting mmterials to be adopted in the acalysis of
pipe stresses caused by settlement.

(f) The two relaforced concrete return plpes which exit the Service
Water Pump Structure, run along either side of the emmrgency cooling wter
reservolr, and ultisately enter iato the reservoir, are necessary for safe
shutdown. These pipes are buried withiam or near the crest of Category [
slopes that form the sides of the emargency cooling water reservoir. There is
80 report om, or analysis of, the selsmic stability of post earthquake
residual displacement for these slopes. While the limited data from this area
do oot raise the recter of any problem, for an laportant elesent of the plant
such as this, thr earthquake stability should be examined by state~of-the-art
sethods. Therefore, provide results of the seisaic analysis of the slopes
leading to an estizate of the permanent deformation of the pipes. Pleuse
provide the following: (1} a planm showing the pipe location with respect to
other neardy structures, slopes of the reservoir and the coordinate system;
(2) cross-sections showing the pipes, normsl pool levels, slopes, subsurface
conditions as interpreted from borings and/or logs of excavations at (a) a
location parallel to and about 50 ft from the southeast outs ide wall of the
service water pipe structure and (b) a lucation vhere the cross section will
{nclude both discharge stru:tures. Actual boring logs should be shown on the
profiles; their offset from the profile noted, and soils should be described
using the Unified Soil Classifi.azfon System; (J) discussion of available
shear strength data and cholce of streagths used ia stabilicy analysis; (4)
determination of static factor or safety, critical earthquake acceleration,
and location of critical circle; (5) calculation of residual movement by the
sethod presented by Newmark (1965) or Makdisi and Seed (1978); and (6) a
deteraination of whether or nct the pipes can fumction pruperly after such
FWvemmnts.

he Cooling Pond.

(1) Emsrgency Cooling Pond. In recognition that the type of
embankaent fill and the compaction coantrol used to construct the reteation
dikes for the cooling pond were the same as for the problem plant f1ill, we
request reasonable assurance that the slopes of the Category | Zmerjency
Cooling Pond (baffle dike and main dike) are stable under both static and
dynamic loadings. We request 4 revised stabllity acalywis for review, vhich
will (nclude {dencification of locations analyzed, adopted foundation and
enbankaent conditions (stracification, seepage, etc.) and basis for selection,
adopted soll properties, mthod of stability analysis used and resulting
factor of safety with (dentification of sliding surfaces analyzed. Please
address any potential i{mpact on Category I pipes near the slopes, based on the
results of this stability study. Recommendations for location of new
exploration and testing have Seen provided (2 a separate letter.

19
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(2)

Operatiag Cooliny Pand.

Tequired for the rewsial g siopes of the Jperating

e sssured that a faliure 'All nor:

A nigh leve®

2f salety should Se
Cooling Pond unless 1t can

(a) eadanger sublic health

axd

properties, (3) result 12 a= issault oa eavircaament, (:) ilapair needed
CIMIPENY acess. lecowmendations for locations of new dorings and laboratory
tests lave deen submilited (2 a separate letter. These recommendatioas were
wade on the atsumprtions chat the stadilizy of the operating cooling pond dixes
should de lemonstirated.

t. Sites Dewamcering Adequacy.
(1) 1Ia order to provide the decessary assurance of safety against
ligemfacilon, 1t Ls secessary o demonsirate that the water will not rlse
above elewm:ion 510 furiag normml operatioas or duriag a shutdowa process.
The applicant has decided to acomplish this by puspiag from wells at the
site. Ia the ewat of & fallure, partial fal ure, or degradacion of the
iewateriag svetem (and (ts Sackup system) caused by the earthquake or anv
other event such a8 equijment Sreakdown, the water levels vill bdegin to rise.
Jenending oo the answer to Juestion (a) Selow conceraing the nomal perating
mter levels (0 the ‘assediate nicialty of Category [ structures and pipellnes
fmaded 3a slant fLll, itffereat amounts 2f time are avalladle o icomplish
FePalr Of sfutdowm. (2 response Tt Nestlon 2o (10 ZFR 350,.5¢%) the apnlicant
Wperaling rundemcer .evel 1.l Se approxinately el 535 fe”
(page Jo  Om page le=l the apolicant 2lso states "Therefore el 510" {s to
e used la the desigrs of the devatering svste. as the maxivum peraissible
sroundwmtar levwl elevation under SST _ondicisns.” “n page l4=i5 (t s stated
that "The wils wll fally penetrate the Sackfill sands 1ad underlviag natural
S43ds 1o this area.” The bottm of the natural sands 1s ladicated to vary
‘roe elevatica 55 to 5AC withia the slant fill irea according ta Flzure
s*=lls The applicant should d{scuss and furaish response "~ the following
jvastiong:

.
s2a%e¢s “ihe

- '
-y

(a) 13 the wraal ocoerati=g ievatering plan to (1) pu=s suh that the
wmter level (n the wells Yelwy >uaped (s "eld at or bSelow elevation 395 ar (2)
Y Juap a8 woessary to wild the wmter levels 1a all shesrvation lls near
-Ategory [ Structires and Category ! Pipelizes supported on plant L1l st .r
>e.mw elevation 535, 'J) ty sump a9 j:ecessarr ¢ty wld arter «evels 1n
..y matimed L3 (1) a%uve 4t or Selow elevar!sn 9lJ, »¢ joamthing 2lse?
S 12 e sowrthilng e.se, Mmac (s (t?

- LR

the

{e)

13) o the evel the @ter levels {2 dmervation wlls
¢ oStructures ar Ptrelizes sugseerad 91 plant {i1ll exceed those
IpErating Jonditions as cefied v rour 1nsweer ) mestlon (1)

e tawen’ (2 the 2veit that the @mte. level 11 snv ot these
dells sx.teds elevation 2. ), wat action #All Se tiken’

1eAr
IF 1

At ey
-m‘
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yiserAtiom
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(¢) Where wil! the olmervation wells in the plant fill area de
located that will be mpnitore: during the plant lifetime? At what depths wi'l
the screened intervals de? Wili the coambination of (!) screened interval in
cohesionless soll and (2) demynstration of timely response to changes in
cooling pond level prior to drawdown be =made 1 condition for selecting the
observation wells? Under wha: conditions will the alarm mentioned on page
24=2) be triggered? What will be the response to the alara’ A worst case test
of the completed permaneat dewatering and groundwater level monitoring sysieazs
could be conducted to deteraine whether or not the time required to accomplish
shutdown and cooling (s availadble. This could de done by shutting off the
entire dewvatering systea wvhen the zooling pond is at elevation 617 and
determianing the water level versus tioe curve for each observation well. The
test should be ccatinued until the water level under Category [ structure,
whose foundatioas are potentially liquefiable, reaches elevation 610 (the
noraal water level) or the sum of the tise iantervals allotted for repai- and
the tize (nterval needed to accomplish shutdown (should the repair prove
unsuccessful) has been exceeded, whichever occurs first. In view of the
Neterogeneity of the fill, the likely vartation of {ts permability and the
necessity of making several assumptions {a the analysis which was presented {a
the aoplicant’s response to Question 24a, a full-scale test should zive wre
reliable information on the avalladle tise. Ia view of the above the
applicant should furnish iis respoise to the following:

[f a2 devatering systea failure or degradation occurs, in order to
assure that the plant {s shutdown 5v the time water level reaches elevation
510, {t Ls necessary to {nitiate shutdown earlier. In the event of a failure
o>t the Jewatering svstem, wvhat (s the water level or condizion at which
shutdown will be {niclated? How (s that condition determined’ An Acceptable
1ethiod vould be a full=scale vorst-case test performed by :wtting off the
entire dewatering svetea with the cto0ling pond at elevation 627 to deteraine,
it each Category [ Structure leriviag support from plant fill, the water level
1t vhich a sufficient tize window still remains to accomplish shutiown defore
Che water rises to elevation HlJ. In establishing the zroundwater level or
condition that will trigger shutdown, it (s necessary to account for aormal
surfice water (aflow as vell as jroundwater recharge and to assume that any
addizlonal action taken to repalr the dewatering system, bdevond the npoint {(n
Cize <hen the trigger condition is first reached, s unsuccessful.

f2) As per applicant respense ty NRC Muestion 24 (10 SFR 30, 54f) the
lesign of tne permnent dewatering svstea (s based upon two =4 jor findingse:
(1) the granular backfill =mterials are {2 hwdraulic connection wth an
underlying discontinuous Hody of natural sand, and (2) seerage from the
mLliig pond s restricted to the iatake and pump structure area, since the
viant fLL1 south of Dlesel Tenerater 3uilding (s an effective Sarrier to the
(aflow of the coollng pond water. ‘owever, soil profiles (Figure J4=2 {2 the
"Response to RC lequests Regarding 2lant FLLL™), Juaping test tize-drawdown
sraphs (FLlgure l+=l4), and plotted :ones of !influence (Flzure Je=13) iadlcate
that south of Jlesel Generator Bulliing, the »lant fLll dwtertal ad‘acent o
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the cooling pond ‘is not an effective bdarrier to {nflow of cooling pond water.
The estimated permeability for the 11l mterial 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 tle recharge rate of seepage through the fill
naterials from the south side of the Diesel Generator Building on the
permoent dewmtering system. T™is evaluation should espaclally consider the
recovery data from PD~) and complete data from PD-S.

(3) The interceptor wells have been positioned along the northern
side of the dater latake Structure and service water pump structures. The
calculations estimating the total groundwster {aflow indicate the structures
Serve as a positive cutofl. However, tie tsopachs of the sand (Flgures 24~9
and 24~10) {adicate 5 to 10 feet of remiloing natural sands below these
structures. The soll 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 {aflow by 2/3. The calculations for
the spaciog and positicaing of wells asimed this reduced total flow is
applied along the entire length of the structures. Clarify the existence of
seepage below the structures, preseat supporting data and calculations, and
reposition wells accordiagly. laclude the supporting data such as drawdown at
the laterceptor «ells, at aldway location Yetween any two consecutive wells,
and the Llacrease (ao the @wter elevations downstream of the interceptor wells.
The presence of structures near the cooling pond appears to have created a
situation of artestan flow through the sand layer. Discuss why artesian flow
“As not considered in the design of the devatering system.

(4) Provide construction plans and specification of pe raanent
devatering system (location, depths, size and capacity of wells, “ilterpack
desizga) (ncluding required waitoring program. The {aformation furnished in
response of VRC Questiom 24 (10 CFR $0.54f) (s sot adequate to evaluate the
tiejuacy of the svstem.

(5) Otscuss the ramifi.ations of pluggiog or leaving open the weep
holes (n the retainiog wall at the Service Water duilding.

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

(7) ‘hat are your plaas for sonitoring «water table in the control
tower area of the Auxiliary Building?

(8) shat seasures will be required to prevent {ncrustaticn of the
plpings of the dewatering systea. [dentify the control!s to Ye required during
plant uperation (aeasure of dissolved solids, chemical controls). Provide

Sasls for estadlished criteria in view of the results shown on Tadle |, page
23 of tab 147,

13
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(9) Upon reaching a steady state in devatering, a groundwater survey
should be made to confirm the position of the water table and to lasure that
10 perched water tables exist.

Dewatering of the site should be scheduled with a sufficlent lead time
before plant start up so that the additional settlement and its effects
(especilally on piping) can be studied. Settleszent should be closely monitored
during this period.

J+ Liguefaction Potential.

An independent Seed-ldriss Simplified \nalysis @s perforzed for rthe
fi11l area under the assumption that the groundwater table was at or below
elevation 610, For 02.19 3 peak ground surface accceleration, (t s found
that blow counts as follows were rejuired for a factor of safety of ..5:

Zlevation Walaum SPT Slow Count*!
ft For F.5. = 1.5

The analysis vas considered conservative for the tollowing reasons (a) no
Account vas taken of the weight of anv struct ire, (b) liquefaction criteria
for a mgnitude H ecirtiquake were used vhereas an SRC 2emorandunm of 17 dar 30
onsllered nothing larger thaa 5.5 for an earthquake with the ~edk
icceleration level of )19 g's, (<) unit welghts were saried over a range
Sroad enough to cover any uncertainty and the tabulation above (s Sased on ¢t
308C conservative set »f assumptions. Out of aover 2 standard nenetration
tests on coheslonless nlant filll or natural foundation mtaerial below
elevaction H1l0, the zritertia 21ven Jadove are not satisfled ia four tests (a
atural wmterials located below the nlant fL1l and (1 2)

nlant tills These tests (nvolve the followiay horitgs:

Cests located (a i

D5=13, AX 13, AX &,
9, 26 13, 9% 7, ¢ 5, )2

o of the tests un 1ataral wmterial vere can

+J £t before approxiaately 35 £t of “ill was .lic yver the Lo {v >ior
9 Cvmparison #it the criteria these tests sh d ¢ qwitilied v 3 factor

)6 adout 2.3 to 1c:ount for the Lacrease (n effective overSurlen ressure *hat
results from the place~ent and future levatering

"
2l0W Swnts woull increase
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Of the 2] tests sa plant f1ll which fail to satisfy the criteria, most are
DeAr or under structutes vhere remedial mssasures alleviating necessity for
support from the fill are planned. Ouly & of the tests are under the Diesel
Cenerator Buildiag (which will still derive its support from the f111) and )
others are near {t. Because these locations vhere low blow counts were
‘ecorded are well separated from one asother and are not one coatinuous
stratus but are localized pockets of loose material, no fallure mechanisa s
present.

[o view of the lirge cumber of boriags in the plant fill area and the

cOms ervatism adopted (3 asalysis, these few lsolated pockets are 20 threat to
plant safety. The fill area is safe agalas: liquefaction (o a Magnitude 6.0
earthquake or smaller waich produces a peak zround surface acceleration of
0.19 g or less provided the groundwater elevation {n the f1ill is kept at or
below elevation 610,

ke Selsmic analysis of structures on plant fill material,

(1) Category ! Structures. From Section 3.7.2.4 of the FSAR {t .:an
he caliulated that an average '.’ of aboaut 1350 fe/sec was used ia the
original dmamic soll structure (ateraction acalysls of the Category [
structures. This s confirmed Sv cne of the viewgraphs used (a the 28
february Zechtel preseatatioca. Plant fill Ve 18 clearly auch lower than
this value. It (s understood from the response to Question 1] (10 CFR 50.54¢f)
conce.ing plant £111 that the analvsis of several Category [ structures are
undervay using a lower bound average V. ® 500 ft/sec for sections supported
»a plant fUIL and that floor response spectra and desizn forces will be taken
43 the most severe of those from the new and old analysis. The questions
which follow are latended to make certain Lf this (s the case and galn an
understandiag of the tspact of this parametric variation (n foundation
conditicns.

(a) Discase which Category I structures have and/or will be
reanalyzed for changes (a2 sefsai. sotl structure (aoteraction due to the change
{n plant fLll stiffness from that envisioned L2 the original design. Have any
Category [ structures deriving support from plant fLll “een excluded from
reanalysis? On vhat hasis’

(b) Tabulate for each old analrsls and each reanalvsls, the
foundation parameters "v,,v and(’ ) used and the equivalent spring and
damping constants derived therefrom so the reviewer .an saln an appreciation
of the exteat of jarametric variation serfsrmed.

(¢) Ts 1t the Lateat t) analvze the adequacy of the structures and
thelr :ontents based upon the envelope of the resulty of 2ne old and new
analyses? For ea: stracture analyzed, please show an the jame plot the old,
Yev, .od revised eavelpling floor ressonse ipectra so the ¢effect of the
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changed backfill on interior resvonse spectra predicted by the various models
cac be readily seen.

(2) Category [ retaining wall near the southeast corner of the
Service Water Structure. This wall {s experienciig some &ifferential
settlement. Boring laformstion {n Figure 24-2 (Question eb, Volume |
Responses to VRC Requests Regarding Plant Fill) suggests the wail is founded
oo natural soils and backfilled with plant fill on the land side. Please
furnish detalls clarifytag the following:

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

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

(¢) Have or should dmaal: water loadings in the reservolr be

considered {n the selsmic design of this wall’ Please explain the basis of
vOur answer.

5¢ .7 your response for the .omments and questions (n paragraph 4 above, (f
you feel that sufficlently detailed Laformtion 1iready exists on the “Midlaand

docket that aay have been overlocked, please make reference to that
informmtion. Resolution of Lssues and .oncerns will depend on the expeditious
recelpt of daca mntioned above. Contact ¥r. Veal hring at FTS 1226-679)
regarding questions.

7:6 fhe 0212107 SIS - m. :( : ‘,.

P. YCALLISTER
Chief, Engineering Division




