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Introduction

1. The title has been expanded to include activities related t .:r.

area fill under other Seismic Category I structures in addition to'

the diesel generator building.

2. Extensive effort has been expended to raspond to the NRC letter
dated March 21, 1979, concerning the subject 10 CFR 50.54 request
regarding plant fill. Portions of activities regarding plant fill
and settlement will be covered in response to those questions.

3. This report is sub=itted to advise of interim status, develop =ents,
and project actions related to plant backfill settlement in the
following areas since Interim Report 4, dated February 16, 1979.
Infor=ation provided in Interim Report 5 includes settlement data
up to April 13, 1979, wherever possible.

Settlement of the diesel generator foundations and building as-

a.

described in MCAR 24 and NCR 1482

b. Backfill under Seis=le Category I structures other than the
diesel generator building.

Description of Deficiency

1. Diesel Generator Foundation and Building

It was stated in Interim Reper 1 of MCAR 24, da:ed SepteM er
22, 1973, : bat ":he diesel generator building settlements .ere '

noticed to exceed an:icipated values in July 1973." The "anticipa:ed ,-j
.

.

values" referred :c, were not the " estimated ul:: mats settlement" r

values given in FSAR Figure 2.5-48. (Esti=ated ultimate se:tle=ent
is defined as the estimated value predicted for a 40-year plant j['-
life.) Instead, these " anticipated values'' were cerely values of -'

settlemen nat were greater than the a=ount of settlement which
would have been expected under usual conditions for the elapsed
time. The July 1978 settlement readings were within the esti=sted
maximum se:tlement values given in the FSAR.

.
'
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The diesel generator foundation and building settlement data are
shown in Figures 1, 13, 14, and 14-1. The maximum / minimum time
settlement curves for the diesel generator building and one diesel

,
generator foundation, shown in Figures 15 and 16 of Interim Report
4, have been updated to include settlement for all locations shown
in Figure 1. This updated information is shown in Figures 43 and
44,

2. Other Seismic Category I Structures

' Settlement data for Seismic Category I structures other than the
diesel generator building are shown in Figure 2. Additional soil

borings are being performed to evaluate fill under Seis=ic Category I
structures other than the diesel generator building. Updated
information on fill material not meeting project specification
requireuents will be provided in the response to the NRC's 10 CFR
50.54 request.

Corrective Action

1. Diesel Generator Foundations and Building Settlements
'

Corrective actions for this area have been discussed in Interim
Reports 3 and 4. The preloading was completed to 20 feet above the
final plant grade on t.pril 7, '1979. The instrumentation shown in
Figure 17 of Interim Report 4 has been completely installed.

A. Other Seismic Category I structures

The corrective actions will be discussed in response to the NRC's
10 CFR 50.54 request.

Activities Related to Plant Fill and Settlement

' . . Diesel Generator 3u'1 ding and Foundations

a. Activities Completed Since Last Report

1) Soil exploration
.

Soil exploration in the diesel generator building area
was described in Interim Report 4 except for Dutch cone
penetrometer soundings. Fourteen Dutch cene penetrc=eter
soundings were performed in the area of the diesel genera-
tor building. The locations of these soundings are shewn
in Figure 8 of Interim Report 4. The soundings were

performed according to the " Tentative Method for Deep,
Quasi-Static Cone and Friction-Cone Penetration Tests of

\ - , - *
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Soil," ASTM Standard Designation D 3441-75T. Test results
indicate that the soil under the diesel generator building

above an approx 1=ste elevation of 605 feet is highly
variable in classification. These results are consistent
with soil boring results. They indicate that the fill
below the building is variable in strength properties and
susceptible to nonuniform settlement.

2) Liquefaction study

An analysis of liquefaction potential for sand in all
quadrants beneath the diesel generator building was
performed. The analysis was based on the soil boring
information, field quality control data, and the gradation
tests performed by Goldberg, Zoino, Dunniclif f, & Associates ,
Inc. The results of te snalysis show that the northwest
quadrant of the fill benear.h the building is susceptible
to liquefaction. However, the liquefiable sand pockets
in the northwest quadrant are only locally connected and
are surrounded by cohesive soil and dense sand. Corrective
actions for this problem will be addressed in response to
the NRC's 10 CFR 50.54 request.

3) Strengthening of the turbine building wall

This item, as described in Interim Reporr 4, was completed
prior to placing preload above the 10-fcot level (elevation
644').

4) Preload operation

Preloading of the diesel generator building has been
completed. The granular fill =aterial for the preload
has been placed to el 654' as shown in Figures 11 and 12.
This co=pletes Step VII in ?igure 12. Step VI of the

preload sequence, which was to hold the preload at 15
feet above final plant grade, was deleted.

5) Construction of diesel generator structure

The last section of the building (roof slab) was poured
on March 22, 1979. The construction of the main structure
has been completed. These additions of weight to the
building will assist the consoilictica process.

i~^
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6) Crack mapping

The existing cracks in the diesel generator building
which were mapped before preloading are shown in Figure 45.
The present level of the preload prevents further visual
examination of the cracks.

7) Utility monitoring

Pipes passing near and under the diesel generator building
have been profiled in accordance with the monitoring
program discussed in Interim Report 4. Pipe profiles are
shown in Figure 60. Checks on Seismic Category I electri-
cal ducts in the yard area show no obstructions.

b. Activities in Progress

1) Settlement monitoring

a) Instrumentation data ,

Plots of borros anchors, surface plates (settlement
platforms), and preload intensity are shown in
Figures 46 through 56. Pie:cmeter and cooling pond
water level plots are shown in Figures 57 through
59.

Throughout the preload stages, 39 pie:cmeters within
the preload area were =onitored on a daily basis,
while the 28 settlement =arker, 32 settlement platforms,
and 45 borros anchors were =enitored weekly. Instru-
mentation placed outside the preload area was also
monitored for comparison. The results show that the
preload program is causing the anticipated building
settlement. Indications from pie:cceter readings
are being studied.

b) Evaluation of underground pipe for preload pressure

The effect of preload on the circulating water pipes
is being monitored as addressed in Interim Report 4
Figure 11 has been updated to show the roundness
monitoring requirements for these pipes.

b,! ~]*
-

- - ..- _. . _ _ .



.'-

'

Bechtel Associates ProfessionalCorporation'

MCAR 24
Interim Report 5
April 16.1979
Page 5 e' 10

c) Crack monicoring

Some of the existing cracks in the diesel generator
building walls are being electronically monitored.
Since Interim Report 4 there has been essentially no
change in the size of the cracks, monitored per
Figure 18 of Interim Report 4.

2) Structural evaluation / analysis

An analytical model is being developed to analyze the
effects of settlement of the diesel generator building
and foundations. A seismic analysis, considering a range
of possible soil parameters, is in progress.

3) Acceptance criteria

a) Structural analysis

.

Criteria to evaluate the diesel generator structure

and the foundations for the effect of settlement are
being developed. These will be addressed in response
to the NRC's 10 CFR 50.54 tequest.

b) Removal of preload

Evaluation of the settlement readings will ,' ovide a
basis for deciding when to remove the preleac snd
predicting the maxi =um residual settlements of the
diesel generator building.

2. Other Seismic Category I Structures and Facilities

a. Activities Ccapleted Since Last Report

1) Soil exploration

Additional borings have been taken. The locations of
these borings are shown in Figure 42.

2) Crack =apping

The main structural elements of the service water pump
structure and auxiliary buil'ing penetration rooms have
been examined for cracks. The cracks identified in the
service water structure have been =spped as shown in
Figure 62.
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3) Settlement =onitoring

a) Emergency diesel fuel oil tanks have been filled
with water and their settlements are being recorded,

b) Pipes in the general plant fill area which have been
profiled are shorn in Figure 61.

c) A borros anchor has been installed in the auxiliary
building control tower at the same locacion as
boring AX-6 shown in Figure 42.

b. Future Activities Planned

Activities include continuation of the monitoring program,
evaluation of fill under Seismic Category I structures, evalu-
ation of the structures and facilities, and identification of
any needed corrective action.

Effect on Project Schedule

The current schedule analysis indicates an esti=ated potential delay in
construction completien and system turnover of 2 months for the present
corrective action program for the diesel generator foundations and
buildings. The inpact of this potential delay in system turnover on the
preoperational testing schedule is yet to be determined. However, no

i= pact on the fuel load date due to this delay is anticipated.

The potential for schedule 1 pact for any needed corrective action
related to other Seismic Category I structures is yet to be determined.
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Page 7 of 10 Figures Inc1,uded in MCAR 24

Submitted with
Figurc Ti'cle Interim Recort

1 Diesel Generator Building 1, 2 (Replaced by

Setclement Data Figures 43

and 44)

1 Foundation Settlement Monitoring 3,4,5

2 Settlement Becord Table 3, 4, 5

3 Settle ent Data 3 (Replaced by
FAgure 13)

4 Settle =ent Data 3 (Replaced by
Figare 14)

5 Seismic Category I structures 3

Sa Seismic Category II Structures 3

6 _
Diesel Generator Building 3

7 Bechtel Borings, Dutch Cone
Penetrations, and Test Pit Locations

in Main Plant Area (1978) 3, 4

8 Diesel Generator Building
Boring Plan 3, 4

9
-

Diesel Generator Building
Underground Utilities Plan 3

10 Diesel Generator Building
Underground Utilities Section 3

11 Diesel Generator Building

Proposed Surcharge Require =ents
Plan and Sections 3, 4, 5

12 Diesel Generator Building
~

Proposed Surcharge Requirement.s .

Secticns and Details 4, 5

13 Diesel Generator Building

Seccle=ent Data 4, 5

14 Diesel Generatcr Building ,
'

Settle =cnt Data, Sheet 1 4, 5 s
,3 3

q[\14-1 Diesel Generater 3uilding

~ 9'Settlement Data, Sheet 2 5

.
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15 Diesel Generator Building 4 (Replaced by*

;

Settlement Data Time Rate Figure 43)
,

'

16 Diesel Generator Pedestal 4 4 (Replaced by
Settlement Data Ti=e Rate Figure 44)

17 Instru=ent Location Plan 4

18 Diesel Genere ~.or Building crack
Monitoring 4

39 Designations and Locations of
Surveyed Pipelines, January 1979 4

20 Tank Farm Boring Plan 4

21 Cross Section A-A' Tank Fara 4

22 Cross Section B-B' Tank Fars 4

23 Crcss Section D-D' Diesel
Generator Building 4

24 Cross Section E-E' Diesel
Generator Building 4

25 Cross Section F-F' Diesel
Generator Building 4

26 Cross Section G-G' Diesel
Generator Building 4

.

27 Cross S2ction H-H' Diesel
Generator Building 4

28 Cross Section I-I' Diesel
Generator Building 4

29 Penetrometer Readings Test Pit 1
South Wall Diesel Generctor Building 4

30 Penetroceter Readings Test ?it 3

North Wall Tank Fars Area 4

31 Penetrometer Readings East Wall of
Test Pit 2 Condensate Water Tank ~

Area, Sheet 1 of 2 4

32 Penetro=eter Readings East Wall of
Test Pit 2 Conce:_scte Water Tank
Area, Sheet 2 of 2 4

33 Field Density T2st Results 4

$$[ -
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.

434 Plasticity Chart

35 Water content versus Elevation 4

36 3ry Unic Weight Versus .levation 4

37 Total Unit Weight Versus Elevation 4

~

38 Shear Strength Ve Tsus Elevation 4

39 Shear Strength Versus Moisture Content
Diesel Generator Building 4

440 Test Pit Boring Logs

41 Diesel Generator Building

Preload Plan 4

42 Diesel Generator Building
Additional Boring Locations

and Details S

43 Diesel Generator Building
Settlement Data - Building Markers 5

44 Diesel Generator Building

Settle =ent Data - Pedestal Markers 5

45 Crack Mapping Diesel Generator
Building 5

46 Diesel Generator Building Settle =ent
Data, Borros Anchors and furface
Plates Area, and Cluster Plan 5

47 Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area A 5

48 Diesel Generator Building settle =ent

Data, Borros Anchors and Surface Plates,
Area A 5

49 Diesel Generator Building Set:1 ament

Data, Borros Anchors and Surface Plates,
Area B 5

50 Diessi Generator Building Settlement
Data, 3orros Anchors and Sr ! ace Plates,
Areas 3 and C 5

''

51 Dies c Generator Building settle =ent ''),'

Data, dorros Anchors and Surface Plstes,
iArea C 5 f
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52 Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Areas C and D 5

53 Diesel Generator Building Settle =ent
Data, Borros Anchors and Surface Plates,
Area D 5

54 Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
A ea E 5

55 Diesel Cenerator Building Settle =ent
Data, Borros Anchors and Surface Plates 5

56 Diesel Generator Building Setrie=ent
Data, Borros Anchors and Surface Plates,
Areas A, B, D, and South of Building 5

57 Diesel Generator Building Settlement
Data Pie:cneters and Cooling Pond 5

58 Diesel Generator Building Settlement
Data Pie:c=eters - Sheet 1 5

59 Diesel Generator Building Settle =ent
Data Pie:.:ceters - Sheet 2

,

5

60 Diesel Generator Building Surveyed
Pipe Lines Profiles by GID 5

61 Diesel Generator Building Plan
of Pipe Profiling Locations 5

62 Crack Mapping Service Water Pu=p
Str.icture 5
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April 30, 1979
%Ecve-132-79 g\a S'
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[/
Kr J G Keppler. Pegicnsl Director g ,

\hg (Office of Inspection end infcrcenent ~* V4US Nucleer Regulatory Cc==issica
Re6 cn III cr [?1 ,.

/-

799 Roosevelt Read f
Glen Ellyn, IL 60137 b /.

c:2 u
__

MIDIWiD NUCIZAR PIR'I
UNIT NO 1, DCCKET NO 50-329
UNIT NO 2, DGCKII NO 50-330
SEI'IIZEIT OF DTmt, GENERATOR FCUNDATIONS A'iD EUILDIT,

References: 1. S H Howell letters to J G Eepple , Midland Nucleer Plant;
Unit No 1, Decket No 50-329; Unit No 2, Decket No 50-330;
Settle =ent of Diesel Generator Fcundations and Building;

(a) Serial Ecve-183-78; dated Septe=ter 29, 1978
(b) Serial Ecve-230-78; dated Nove=ber 7, 1978
(c) Serial Ecve-267-78; dated December 21, 1976
(d) Serial Et 'e-1-79; dated January 5,1979
(e) Serial Ecve-58-79; deted February 23, 1979

2. G S Keeley letter to J G Keppler: Midl.and Project -
o 10 Cm 50 5h -Decket No 50-329 and 50-330; R _ ,

usted April 2k,1979Request en Plant Fill; Serial 692'.

This letter, as were eferences 1. (a) through (e), is en interis 50 55(e)
report en the settlenent of the diesel Eenerator foundatiens eni building.

The enclosure provides the status or the actions being taken to resolve the
proble=. This er. closure referencer a 50 5h(f) Report which centains =cre .~

infor:stien regarding both the diesel genereter building foundation end eree #
fill upcn which other Cless I structures are built. The 50 5L(f) Repcrt ves
trans=1tted to ycu via refere_ce 2. Please consider it as part of cur respence

f fyen this subject.
c ,.

Ancther interi: report vill be sent en or before July 13, 197o.
'

- p . ,
.- (

Encleaure: MCAR 24, Settle.:ent cf the Diesel Generator Foundatiens and
Building, (Insufficient Conpecticn in Plant Area Fill Related
to Sels=ic Cetegory I Structures and Fecilities), nterim
Report f5, dated April 16, 1979
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CC: Director, Office of Inspection & Pnforcenent
Att: Mr John G Davis, Actin 6 Director, UsimC (15)

Director, Office cf Manageant
Infer =ation and Program Centrol, USIEC (1)

ECC: JL3 acon, M-lC85A
Tr~431rd, JSC-216B
R!fastleberry, Bechtel AA
TCCocke, Midland
JLCorley, Midle=d
LADreisbach, 3echtel-Midland -

DEHern, Midland
CAHunt, P14-209B
GSKeeley, Pik-4083
MJKoschik, M-690A
3'4Marguglio, JSC-22CA
PAMartinez, Bechtel A/..
DEM111er, Midland
JFNevgen, 3echtel-Midland

-EGibbs, II&3
File: 0.4 9 20
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