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Introduction .y

1. The title has been expanded to include activities related ¢ ez 103
) area fill under other Seismic Category I structures in additionm 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 £1ill
and settlement will be covered in response to those questions.

3 This report is submitted to advise of interim status, developzents,
and project actions related to plant backfill settlement in the
following areas since Interim Report 4, dated February 16, 1979.
Information provided in Interim Repert 5 includes settlement data
up to April 13, 1979, wherever possible.

a. Settlement of the diesel generator foundations and building as
described in MCAR 24 and NCR 1482

b. Backfill under Seismic Category I structures other than the
diesel generator building.

Description of Deficiency

1. Diesel Genarator Foundation and Building

It was stated in Interim Rep.rt 1 of MCAR 24, dated Septe-her

22, 1978, that "the diesel genmerator building settlements Jere

poticed to exceed anticipated values in July 1978." The "anticipated
values" referred tu were not the "estimated ultimat? settlement”

values given in FSAR Figure 2.5-48. (Estimated ultimate settlement \
is defined as the estimated value predict d for a 40-year plant e
life.) Instead, these "anticipated values' were merely values of has
settlement tnat were greater than the amcunt of settlement which

would have been expected under usual concizions for the elapsed

time. The July 1978 settlement readings were within the estimated
maximum settlement values jiven 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
settloment curves for the diesel generator building and one diesel
generator foundation, shown in Figures 15 and 16 of Interim Report
4, have been updated %o 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 secil
borings are being performed to evaluate fill under Seismic Category I
structures other than the diesel generator buildinz. Updated
information on fill material not meeting project specificaticn
requireuents will be provided in the response to the NRC's 10 CFR
50.54 request.

Corrective Action

1. Diesel Geuerator Foundations and Building Settlements
Corrective actions for this area have beén discussed in Interim
Reports 3 and 4. The preloading was completed to 20 feet abeocve the
final plant grade on April 7, 1979. The instrumentation shown in
Figure 17 of Interim Report &4 has been completely installed.

4. Other Seismic Category I structures

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

Activiries Related to Plant Fill and Settlement

*. Diesel Generatoer Bu‘lding and Foundations
a. Activities Compieted Since Last Report

1) Soil expleration
Soil exploration in the diesel generator building area
was described in Interim Report &4 except for Dutch cone
penetrometer soundings. Fourteen Dutch cone penetrometer
soundings were performed in the area of the diesel genera-
tor building. The locations of these soundings are shown
in Figure 8 of Interim Report 4. The soundings were
performed according to the "Tentative Method for Deep,
Quasi-Static Cone and Friction-Cone Penetraticn Tests of
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Sail,"” ASTM Standard Designation D 3441-75T. Test results
i{ndicate that the soil under the diesel generator building
above an approximate 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
{nformation, field quality control data, and the gradation
tests performed by Goldberg, Zoino, Dunnicliff, & Associates,
Inc. The results of t: analysis show that the northwest
quadrant of the fill bernc:‘h the building is susceptible

to liquefaction. However, the liquefiable sand pockets

i{n 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 turbime building wall

Thie item, as described in Interim Report 4, was coupleted
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 material for the preload
has been placed to el 654 as shown in Figures 11 and 12.
This completes Step VII in Tigure 12, Step VI of the
preload sequence, which was to hold the preload at 15
fee: above final plant grade, was deleted.

$) Comstruction of diesel generator structure

The last section of the building (roef slab) was poured

on March 22, 1979. The constructicn of the main structure
has been completed. These additions of weight to the
building will assist the comso.ilztica process.
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6) Crack mapping

The existing cracks in the diesesl generator building

which were mapped before preloading are shown in Figure 43.
The present level of the preload prevents further visual
examination of the cracks.

7) Utilicy 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 obstructionms.

b. Activities in Progress
1) Set:ilement monitoring
a) Instrumentation data

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

Throughout the preload stages, 39 piezcmeters within
the preload area were monitored on a daily basis,

while the 28 settlement marker, 32 settlement platforms,
and 45 borros anchors were monitored weekly. Instru-
mentation placed outside the prelcad area was also
monitored for comparison. The results show that the
preload program is causing the anticipated building
settlement. Indications from piezometer readings

are being studied.

b) Evaluation of underground pipe for oreload pressure

The effect of preload on the circulating water pipes
is being monitored as addressed in Interim Report 4.
Figure 1) has been updated to show the roundness
monitoring requirements for these pipes.
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2)

3)

5

e) Zrack moni‘oring

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.

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, i3 in progress.

Acceptance criteria

a) Structural analysis

Criteria to evaluate the diesel generator structure
ard the foundations for the effect cf settlement are
being developed. These will be addressed in response
to the NRC's 10 CFR 50.54 trequest.

5) Removal of preload

Evaluation of the settlement readings will | -ovide a
basis for deciding when to remove the preloac and
predicting the maximum residual settlements of the
diesel generator building.

2. Other Seismic Category I Structures and Facilities

a. Activit es Coampleted Since Last Report

1)

2)

Soil exploration

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

Crack mapping

fhe 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 mapped as shown in
Figure 62.
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3) Settlement monitoring

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 sho'm in Figure 61.

¢) A borros anchor has been installed in the auxiliary
building control towar 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 f£111 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 estimated potential delay in
construction completicn and system turnover of 2 months for the present
corractive action program for the diesel generator foundations and
buildings. The impact of this potential delay in system turnover on the
precperational testing schedule is yet to be determined. However, no
impact on the fuel load date due to this delavy is anticipated.

The potential for schedule impact for any needed corrective action
related to other Seismic Category I structures is yet to be Aetermined.
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Page 7 of 10 Figures Included in MCAR 24
Submitted with
Figure ‘ Title Interim Report
| Diesel Generator Building 1, 2 (Replaced LY
Set.iement Data Figures 43
and 44)
4 Foundation Settlement Monitoring 3: &, §
2 Settlement Record Table 3 5 3
3 Settlezent Data 3 (Replaced by
Figure 13)
4 Settlement Data 5 (Replaced by
Figare 14)
S Seismic Category I Siructures 3
Sa Seismic Category II Structures 3
6 Diesel Cenerator Building 3
7 Bechtel Bor‘ngs, Dutch Cone
Penetrations, and Test Pit Locations
in Main Plant Area (1978) 3, 4
8 Diesel Generator Building
Boring ®lan 3, 4
kl ' Diesel Generator Building
Underground Utilities Plan 3
10 Diesel Generator Building
Underground Utilities Section 3
11 Diesel Generator Building
Proposed Surcharge Requirements
Plan 2ud Sections 3, 4, 5
12 Diesel Generator Building )
Proposed Surcharge Kequiremen®s
Secticns and Details 4, 5
13 Diesel Generator Building
Settlement Data 4, 5
14 Diesel Generatcr Building
Settlement Data, Sheet 1l 4, 5
14-1 Diesel Generatcr 3Building

Settlement Data, Sheet 2 5 - -
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15 Diesel Cenerator Building 4 (Replaced by
Settlement Data Time Rate Figure 43)
16 Diesel Generator Pedestal 4 4 (Replaced by
Settlement Data Time Rate Figure 44)
17 Instrument Locatiea Plan 4
18 Diesel Generz .or Building Crack
Monitoring 4
19 Designations and Locaticns of
Surveyed Pipelines, January 1979 -
20 Tank Farm Boring Plan -
21 Cross Section A-A' Tank Farm 4
22 Cruss Section B-B' Tank Farm 4
23 Crcss Section D-D' Diesel
Generator Buildiag 4
24 Cross Section E-E' Dlesel '
Generator Building 4
25 Cross Section F-F' Diesel
Generator Building 4
26 Cross Section G-G' Diesel
Generatos Building o
27 Cross Sz2ccion H-H' Diesel
Generator Building -
28 Cross Section I-I' Diesel
Generator Building 4
29 Penetrometer Readings Test Pit 1
South Wall Diesel Generztor Building 4
30 Penetrometer Readings Test Pit 3
North Wall Tank Farm Area 4
31 Penetrvometer Readings East Wall of
Test Pit 2 Corndensate Water Tamk .
Area, Sheet 1 of 2 4
32 Penetrometer Readings East Wall of
Test Pit 2 Conge.scte Water Tazk
Area, Sheet 2 of 2 4

33 Field Density Tast Results I3
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Plasticicy Chart

Water Content Versus Elevation
Oy Unit Weight Versus -:levation
Total Unit Weight Versts Elevation
Shear Stfenzch Ve *sus Elevation

Shear Strungth Versus Moisture Content
Diesel Generator Buildiag

Test Pit Boring Logs

Diesel Generator Building
Preload Plan

Diesel Generator Building
Additional Boring Locations
and Details

Diesel Generator Building
Settlement Data - Building Markers

Diesel Generator Building
Settlement Data - Pedestal Markers

Crack Mapping Piesel Generator
Building

Diesel Generator Building Settlement
Data, Borros Anchors and furface
Plates Area. and Cluster Plan

Diesel Jenerator Building Settlement
Data, Borros Anchors and Surface Plates,
Area A

Diesel Generator Building Settlement
Data, Borros Aanchors and Surface Plates,
Area A

Diesel Generator Building Settlament
Data, Borros Anchors and Surface Plates,
Arez 3

Diessl Generator Building Settlement
Data, Borros Anchors and Si lace Plates,
Areas B and C

Dies . Generator Building Settlement
Data, Sorros Anchors and Surface Plates,
Area C

I
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Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Areas C and D

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area D

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area E

Diesel Cenerator Building Settlement
Data, Borros Anchors aud Surface Plates

Diesel Generator Building Setrlement
Data, Borrus Anchors and Surface Plates,
Areas A, B, D, and South of Building

Diesel Cenerator 3uilding Settlement
Data Piezometers and Cooling Pond

Diesel Generator Building Settlement
Data Piezometers = Sheet 1

Diesel Cenerator Building Settlerent
Data Piez _zeters = Sheet 2

Diesel Generator Building Surveyed
Pipe Lines Profiles by GZD

Diesel Generator Building Plar
of Pipe Profiling Locations

Crack Mapping Service Water Pump
Stricture
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Genersl Offices: 212 Wast Michigan Avenue. JECKSON, MIChigan 49201 + Area Code 817 786-08380

April 30, 1979
Howe-132-79

Mr J G Keppler. Regicnal Director
Office of Inspectiocn end Enforcexent
US Nucleer Reguletory Commission
Reglcn III

795 Roosevelt Road

Glen Ellyn, IL 60137

MIDLAND NUCLEAR PLAXT

UNIT NO 1, DOCKET NO 50-329

UNIT NO 2, DUCKET NO 50-330

SETTLEMENT OF DIESEL GENERATOR FOUNDATIONS AND BUILDING

References: 1. S H Howell letters to J G Kepple , Midland Nucleer Plaxt
Unit No 1, Docket No 5U-329; Unit No 2, Docket No 50-330;
Settlement of Diesel Generator Foundeticns end Bullding;

(a) Seriel Howe-183-78; dsted September 29, 1978
(b) Serisl Howe-220-78; dsted Novezmber 7, 1578
(¢) Serisl Howe-267-78; deted December 21, 157¢
(d) Serisl Hc 'e-1-79; dated Jenuery 5, 1579

(e) Serisl Eowe-58-73; deted February 23, 1373

2. G S Keeley letter to J G Keppier: Midland Project -
Docket No 50-329 end 50-330; R. | 5 10 CFR 50.5% -
Reguest on Plant Flll; Serlel £52. aated April 2k, 1379

This letter, &s vere -eferences l. (e) through (e), is en interi: 50.55(e)
report on *he settlement of the diesel generstor foundaticns end bullding.

The eaclosure provides the status ot the ections belng taken to resolve the
problem. This ernclosure rzferencer @ 50.54(f) Report which contains =zore
informetion regerding both the dlesel genmerstor bulldlng foundetion and eres
£111 upen which cther Cless I structures ere bullt. The 50.54(f) Report wes
transzitted %o vou via refere_ce 2, Plesse consider it as part of cur respgcnze
on this subject.

Azcther interim report will be sent con or before July 13, 1979.
< ( T S

Enclosure: MCAR 24, Settlement of the Diesel Cenerstor Foundetlons and

Bullding, (Insufficlent Ccmpection Iin Plant Areas Flll Related
to Selsmic Category I Structures and Fecilitles), Interin

Report #5, dated April 15, 13735 iy
7908502002 G
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CC: Director, Office of Inspectior & Pnforcement
Att: Mr John G Devis, Acting Director, USNRC (15)

Director, Office cf Management
Information and Program Comtrol, USNRC (1)

BCC: JLBeccn, M-1085A
VRBird, JSC-215B
RiCestleberry, Bechtel AA
TCCocke, Midland
JiCorley, Midlend
LADreisbach, RBechtel-Midland
DEHorn, Midlend
CASunt, Pl4-209B
GSKeeley, PL4-4083
MJKoschik, M-3SQA
BWMerguglio, JSC-220A
PAMartirez, Bechtel AA
DEMiller, Midland
JFNevgen, Bechtel-Midland

—¥MEGibbs, II&3
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