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Scope of Investigation

The NRC Region III office performed an investigation to obtain
information relating to design and construction activities affecting
the Diesel Generator Building foundation and plant area .fill and

the activities involved in the identification and repérting of the
settlement of the building.

The investigation consisted of 240 onsite hours by three NRC
inspectors and included examination of pertinen: records and proce-
dures and interviews with personnel at the Midland Site, the
Consumers Power Company offices in Jackson Michigan, and the Bechtel
Power Corporation offices in Ann Arbor, Michigan.



2.

Identification and Reporting of Dies. : Generator Building Settlement

Inspection Facts

Bechtel surveyors first noticed unusual lettldncné'on July 22,
1978, while performing routine survey measurements.

The result of the survey with unusual settlement was routinely
tranqlﬁit:ed to Bechtel Engineering. Jafja;ﬁ“>7?
s

Field Project Engineer instructed surveyors to recheck survey
and perform survey more frequently. The building was monitored
for about one month.

Apparent settlement continued and when it exceeded the values
presented in the FSAR, a nonconformance report was prepared
on August 18, 1978. .

On or about August 21, 1978, the NRC Resident Inspector was
informed of the settlement.

After an exploritory boring program began on August 25, 1978,
and preliminary data indicated deficient material, CPCoq
reported the incident under 10 CFR 50.55(e). o~ “oaf

’ d_t'l.l’— g ¥
Foruafbnotification was made on September 29, 1978.
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Conclusion

CPCo, after preliminary evaluation of the safety implications,
notified the NRC in accordance with 10 CFR 50.55(e).

Finding
Compliance of 10 CFR 50.55(e), reportability requirements.
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3. Review of PSAR/FSAR Commitments

Inspection Facts

Conclusions ¢ Diseni -4~claa4ul .

- FSAR Tables 2.5-9 and 2.5-14 identified the typé of foundation

material to be cortrolled compacted cohesive (clay) fill.

Bechtel Design Drawing C-45 (class 1 fill material areas)
specify Zone 2 random fill as any material free of organics
with no restrictions on gradation.

FSAR Figure 2.5-48 (estimated ultimates settlements) indicates
the Diesel Generator Building to be approximately 3 inches.

FSAR Section 3.8.5.5 (structural acceptance criteria) indicates
shallow spread footing foundation settlements to be 1/2 inch
or less on compacted fill. The Diesel Generator Building had

a shallow spread footing foundation.

Ao d  geea \"‘r‘u'—t_‘sk“ 3217 e // P
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a. The FSAR did not accurately state the design basis or type of
£111 material supporting class 1 structures.

b. The FSAR included conflicting values for the settlement of
the Diesel Generating Building founded on spread footing.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion III
(design control); failure to translate design basis as specified
in the license application into instructions, procedures or drawings.
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4. Effect of Ground Water on Plant Area Fill

Inspection Facts

- PSAR Amendment No. 1 and Dames and Moore repo:t‘aﬁ'foundation
investigation indicates a planned drainage system to maintain
the ground water level in the plant fill at elevation 603.

- PSAR Amendment No. 3 indicates this undergdrainage system has
been eliminated and the ground water is assumed to rise
concurrently with the cooling pond to elevation 625.

- Bechtel consultant (Dr. Peck) has indicated that small changes
in moisture content of the soil will probably result in increased

compressibility.

Conclusion

It has not been fully determined whether the full effects of satur-
ating the fill was taken into account in the design basis.

Finding

Unresolved matter pending licensee evaluation on tﬁe effects of
permitting the ground water to rise in the plant area fill.



5. Compaction Requirements for Plant Area Fill

Inspection Facts .-

- PSAR Amendment No. 3 required the following conpéction:

Clay - 100% of maximum density using a compactive energy of
20,000 ft-1bs (equivalent to 95X of maximum density
using ASTM 1557 Method D with 56,000 ft-1b energy).

Sand - 85% relative density.

Bechtel Specification C-210 requirements:

Clay - 95% of maximum density using ASTM 1557 Method D (same
as PSAR)

Sand - 80% relative density (less than PSAR)

Bechtel implemented requirements:

Clay = 95% of maximum using Bechtel Modified Test Method using
20,000 ft-1bs (less than that required by the PSAR and
Specification).

Sand - B0% relative density (less than PSAR required but met
Specification requirement).

Conclusions

b.

Bechtel translated PSAR compaction requirement for clay in
construction specification, however, faile¢ to follow requirement.

Bechtel did not translate PSAR compaction requirement for sand
to construction specification.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion V
(procedures); failure to implement construction specification
requirements.

N



Moisture Control Requirements for Plant Area Fill

Inspection Facts .-

- Bechtel Specification C-210 required moisture coéditioning
in the borrow areas such that the moisture prior to compaction
was within plus or minus 2% of optimum moisture content.

= CPCo and Bechtel QA identified that the noispire control was
not being implemented prior tc compaction on July 22, 1977.

- No association was made with a laboratory compaction standard
(i.e., optimum moisture-maximum density curve) was made prior
to compaction.

- From July 22, 1977, until June 1, 1978, Bechtel project engi-
neering failed to provide adequate direction for control of
moisture content.

Conclusion

For all practical purposes, moisture control was not implemented
prior to the settlement failure of the Diesel Generator Building.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion XVI
(corrective action); failure to take corrective action in a timely
manner.



7. Subgrade Preparation of Plant Area Fill

Inspection Facts . -

- PSAR Amendment No. 3 and Dames and Moore fouudati&ﬂ investi~

gation report indicated that if the construction-schedule
required foundation excavation to be left open during the
winter that at least 3 1/2 feet of material be excavated
before resumption of soils work or that same amount of cover
material remain in place to prevent softening of subgrade soils
due to frost action.

Bechtel Specification C-210 only prohibited placement of
soils frozen surfaces but did not include provision for frost
protection of removal prior to resumption of work.

Correspondence indicates that approximately only 2 inches of
frozen/thawed soil was removed prior to resumption of soils
work.

.Conclusions

b.

PSAR requirement was not translated into the specification for
soils work to preclude placement of soil over subgrade effected
by frost action.

Soil was not protected from frost action nor removed prior to
resuming work.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion III
(design control); failure to translate requirements into instuctions
or procedures.
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8. Nonconformance Reports Identified

Inspection Facts

= CPCo and Bechtel QA identified repeated nonconforain; conditions
in the following areas of soils work:

Failing compaction tests due to using incorrect maximum lad
density.

Moisture control tolerance.
Inadequate inspection.
Violation of 1ift thickness.
Gradation tests not taken.
Gradation requirements not met.
Inadequate test frequency.

Foremen directing soils not familiar vi:h'specification
requirements.

- The most frequently used engineering disposition was to accept
"use as is" with or without sound engineering basis.

Conclusion

The root of the deficiencies was not adequately corrected to
preclude continued degradation of the quality of a safety related
activicy.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion XVI
(corrective action); failure to take adequate corrective action to
preclude repetition.



9. Settlement Calculations for Plant Area Fill

Inspection Facts -

- Bechtel settlement calculations for the Diesel Giﬁziator
Building were based on a uniform mat foundation with a unformily
distributed load of intensity of 3000 psf.

- FSAR Section 3.8.4.1.2 (Diesel Generator Building) indicates
the foundation to be a spread footing type with a load intensity
of 4000 psf with independent diesel generator pedestal.

- Borated water storage tanks are supported by a circular spread
footing. The settlement calculations were based on a uniform
circular mat foundation.

- FSAR Table 2.5-16 indicates the soil compressibility parameter
to be 0.003 for the soil between elevation 603 and 634. Settle-
ment calculations assumed an index of compressibility of 0.001.

Conclusion

The estimated settlement values for the Diesel Genetator Building
and borated water tanks shown in FSAR Figure 2.5-48 were based

on conditions that aref at variance to existing conditions such as
foundation type, load intensity and soil compressibility.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion III
(design control); failure to translate design basis as specified in
the license application into instructioms, procedures or drawings.
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10. Settlement of Administration Building Footings

Inspection Facts b

= Administration Building was originally supportcd:by Zone 2
randcm fill material.

= Aduinistration building foundation material was tested to the
same compaction requirements as class 1 fill.

= Administration Building foundation material was placed similar
to class 1 fill; by hand held and motorized equipment.

= Bechtel report identified basic cause of administration failure
due to the result of repeated erroneous selection of laboratory
compaction standard (i.e., incorrect selection of moisture-
density standard for soil material being compacted).

= Only two borings were authorized to investigate the extent of
the deficient soil outside the Administration Building area.
Adminstration failure was then considered to bc local condition.

-~ CPCo management (Corporate Project Engineer and Manager) were
not properly informed of the administration settlement.

Conclusions

a. CPCo did not adequately investigate the extent of thc soil
deficiency in the rest of the class 1 fill.

b. No program changes were implemented to preclude the continued
erroneous selection of the laboratory compaction standard.

Finding
Item of noncompliance with 10 CFR 50, Appendix B, Criterion XVI

(corrective action); failure to take adequate corrective action to
identify the extent of the deficiency nor preclude repeticion.

-]l e
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Interface Between Diesel Generator Building and Electrical Duct Banks

Inspection Facts .-

- Bechtel Electrical Design Drawing E-502 includes & detail to
provide separation between the duct banks and die€sel generator
footing (i.e., styrofoam bond breaker to permit settlement of
the Diesel Generator independent of the duct banks).

- Bechtel Construction Drawing C-45 permits the use of random fill
Zone 2.

- Correspondence from Bechtel engineerng to field (December 27, 1974)
permits the use of lean concrete as replacement for Zone | and 2
material.

- Bechtel field used concrete around electrical duct banks under
the diesel generator footings.

Conclusion
Due to permitting the use of concrete indiscriminately as random fill

the uniform settlement of the Diesel Generator Building was restricted
in the areas of the duct banks.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion V
(procedures); failure to provide adequate instrucitons to preclude
the use of a material that would cause differential settlement.



12. Soils Placement and Inspection Activities

Inspection Facts 3

= Bechtel Design Criteria C-501 requires soils operations tc be
performed under technical supervision of a qualified soils
engineer to verify all materials are placed and compacted
in accordance with criteria.

- Labor foreman were directing soil operations relative to test
locations, test frequency, compaction and moisture.

- Bechtel field and QC inspectors were rarely in the areas where
soil operations took place.

= Accuracy of test locations were a chronic problem.

- Moisture was added to the soil after compaction if moisture
test failed.

Conclusion

Personnel directing the soils operation were not triined in the area
of soils work nor were they considered to be qualified soils engineers.

Finding

Item of noncompliance with 10 CFR 50, Appendix B, Criterion II
(Quality Assurance); failure to provide training to personpel
performing safety related activities.

-]}



13.

Inspection Procedures for Plant Fill

Inspection Facts e

b.

Bechtel Procedure C-1.02 (compacted backfill) was written as
a replacement for Procedures C-210-4 and C-211-1.

Procedure C-1.02 relaxed certain inspection point to surveil-
lance only. For example:

Inspection Procedure

Activity C-210-4 C-211-1 C-1.02
Material Free of Organics - I S(V)
Material Moisture Conditioned s -~ 1 sS(V)
Material Not Frozen - bt s(V)
Compacted to Density w S sS(V)
Lift Thickness Required w 1 S(V)
Conclusions
a. Inspection procedures for soils work were relaxed from original

procedural requirements to leaving insufficient mandatory hold
points to ascertain backfill materials were installed to
requirements.

It was ascertained that surveillance was infrequent and inadegquate

to verify conformance.

'

Find.ng

Item of noncompliance with 10 CFR 50, Appendix B, Criterion X
(inspection); failure to provide adequate inspection plans.




14.

Final Conclusions

There was inadequate control and supcrvisidn of;}lant fill
material placement. 2

Corrective action regarding noncomformance related to plant fill
was either not taken or was inadequate.

Certain design bases and construction specifications were not
followed.

Weaknesses exist in the interface between various components
within the construction contractor's organization.

The FSAR contains inconsistent, incorrect and unsupported
statements.

-“
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MEMORANDUM FOR: 8. D. Thormburg, Director, Divielon of Reactor
Construction [nspection
Cffice of Inspection and Eaforcement

™mOoi: Jamees C. Keppler, Director
SURJECT: MIDLAND DIESEL CENERATOR BUTLDING AND FLANT ARIA
il

Meetloge on this subject were held os February 1), 1979 end

Merch 3, 1979, betveen Coneumers Power Company, Bechtel Corporation
and WRC. These meetings were & countisuatios of the lavestigation
conducted by our tsspectors during December 11-1), 18-10, 1978 and
Jaouary 4-3, 9-11, 12-213, 1979,

During the FPebruary 23, 1979 asetliag we presented to Conmme. >
Power Compeny our prelimisary lovestigetion flodiags, @ copy of
which was previously forvarded to you.

During the Rarch 3, 17179 seeting Conemers Pover Compeny provided
thelir respoases to those findings, coples of which are enclovad.

Our summary {ladiogs vith regard to this metter are se followe:

1. The quality sesurasce program for obtalsiag propar soll compactise
of the Midland site wae deficlent La & sumber of arses.

7. Sell of the type veed 1a the fouadation of the diesal gemerstor
bullding le also located, te varylag degrees, under other Clasa 1
structures. Whereaes sxcessive settlement has dean obearved with

the dissel gessrator dwildiag, the settimment of other Clase 1
structures has sot esceadad prodictad values.

3. Seversl lscerract statements are contalnad ia the F.AR with reepect
to the soll foundetlion.

Is addition to these findloge, we have complled o liet of techaical
weet lons WALch baar on the resalution of this problem. These are

sncloeed for your wee Lo workliag with WRR,

ovre, g47 13
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H. L. Thoradurg -

As previously diacussed with you, one of our corcrrne 18 related to
why conetruction activities ot the Midland sfte, o' 1. ) could be
effeocted by o Cians | structure settlement o' .. be continued while
the total cause of the diesel generator settlemer: 'as 0Ot yot teen
deteruined. During the meeting oo March 3, 1975, t'is questicon
vas posed to the licensee. Thelr respones was tlat contioulng
scheduled cosstruction work would not compromise the committed
evaluatiocns or remedial actions cor meke Irrevocable any conditions
which do sot fully satiefy FSAR or licensing requirements. Based
on this, they are willing to accept the risk of oot inued
construct lon.

Ia that we have questioned the licensee's Latent to coatinue
construct ion, wve cooslder (hat the metter also varrante exaalnatios
by ). This esaminstion we feel also Lavolves WRR for the following

1. If one ssomes the fouadation settlement 'plu-c vee la
dccordance with deslge, then the matter of design adequacy

becomas questionable.

1. 1If one ssewmee foundatice plecement d1d not seet deaign specification,
08e Bust queetion acceptabllity of the solls condition wader the
affected structures. It should be polated out sgaln, that the
type of solle placed undar the dieeel generator bulldiag were alee
the type placed uader other Class | structures and sssoclated pljes

sad wtility lises,

J. s light of f1tame o and b abeove, (e matter of selmmiz dosige alee
becomes one of couceru.

4. Becouse of the licenses's total eveluation of the specific couse
for the disceal generator snd plant ares (11l settiment Lo sot
pet complete, the question of FIAR decige revievw and (e
sccoptabllicy may warveat further ettestion by NRR.

A0 an altevnate spyroech to the loswe, rocelderation sheuld de gives
te o8 MC Digextive or hevw Cavee Order which could smpedite the
liconset e confirmation to the MAC thet cont imwed cosstructice will
et compronies the deaige fuaction of the lovolved structuras for
the lifo-time of the plant. It way alee swpedite the licemesee's
fevestigetion (ato the Daslc covne of the dlosel generator settlmment
ond ite ralatioss™ip (or adeence) to other Clewe | Strectures.
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nev icforsatior.

we will consis. ue 2o

Enclosures:
As stated

-3 - March 12

-e
b, o) -

followup on this Ratter and keep you 1of-

/35,0 Koy

..-u C. Keppler
Directcr

r=ec cf
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MIDLAND QUESTIONS

The licensee has stated that the fill has settled under {ts
own veight. What assurance is provided that the fill h.s not

settled locally under:

a. Structures with rigid mat foundations as portions of the
suxiliary building or service water pump struc.

b. Clase I piping 1in the fill resulting io lack of continuous
support causing additional stress not accounted for in
design.

How has the lack of compaction and the incresse in soil
compressibility affected the seismic response spectra used

in design and therefore, the soil-structure interaction during
seisaic loading?

After current preloading materisl is resoved will additional
borinogs be taken to ascertain that the material has been
compacted to the original requirements set forth in the PSAR
and comstruction license application?

Since the foundation material is variable as described in 50.55(e)
interim report number 4, hov can long term differential settlement
be predicted to assure reliable startup of the D/C in the event

of emergency?

Vhat tolerzoce does the D/C manufacturer rec ire on the alignment
of the D/C for reliable operstion and startup?

Prelisinary information indicates that the piping in fill under

and in the vicinity of the D/G building have gross deformations
induced either prior to or during the preload program. What is

the extent of the deformation. Is this deformation beyond predicted?
If so, vhat plans sre being taken to correct the condition?

The borated vater storage tanks and diesel fuel oil tanks have

not yet been coustructed and are to be located in questionable
plant f11] of varying quality. Why should thoee Clase I structures
be constructed prior to sssuring the foundation material is
capable of supporting such structures for the plant life?




MIDLAND GUESTIONS

FSAR Figure 2.5-48 shows escisated ultimate settlements which
indicate a differential settlement across individual mat
foundatiss and vithin individual structurec. Was this diffsrential
sccounted for in the original design of the mat foundatica and

in the design of etructural sember within the structure. If not,
vhat effect does this differential settlement have on additional
stresses induced in the mat or in structure members such as

slab-beam—column connections!

Based on the iaformation provided in CPCo interis report sumber &,
it appears that the tests performed on the exploratoery borings
iadicate soil properties that do not meet the original cosmpaction
criteris set forth in the PSAR and specification for soils work.
What assurance is there that the soil under other Class I
structures mot ac:essible to exploratory boring mec: the control

compacticn requirements!
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§ FROM™: Themas 2. Gitdan
Legal Assistart |
to Commissicner Sradfeord

SUBJECT: POSSISLE EX PARTE CONTACT IN MITLAN PROCEF2ING, JCCKET o
: §0-32G0M AND # 30-3300M

On July 20. 1983, ! had extensive 27sCussians with a=es 5. texp'er,
Jirector of %eqien 1I, and other egion (1l personrel >n zeneral NPC
enfarcement issues. ouring the course cf these j@rery’ I1SIuSSTOrS, we

: touched criefly uson the Midland Case. I nage recant’y rmeyiowel "y

! notes of these conversasions and have ncw realized hal ine wiglang

! conversation could e cansidered an ex carte contact. Accordingly, :

! recuest that pursuant ts 10 CFR 2.780, you serve 3 C232 2f tn's memg and
she attached surmary of discussion ugon 31] the Zarties °n tme Vi2lana
oraceeding and also place these documents 1n tre PCR., 4'th regars T2
the swumary cf the discussion, Mr. Kegpler notes that enile trere arc
same technical inaccuyracies, the substance of tre 2TsI.ssion 1S Jcrirayed
correctly.

Attachment:
As stated

ce: James G. fepoler

L .. —E 4060 T011Y e
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Tepp.er also stated that ehne Commissicners neeldel TO express

.m ore for= or ancther the shilcsspny that cnce screshing s found
éccng at the ce~suruction site, Isnstroctien will $2¢p in that
area .ntil the iTel was resc.ved. He jave ne exa=p.e cf =.2lan8
«hece 165 fcund that the diesel seneratcr uililng 33 setzied
excessivel;., They aisc s.und that there was N0 o A FIOSIa= cs
any s:.tstatce related To :he dasic founlatich of the size. SHe
sald *here really wasn't a Q/A pregram in thHis area. in resgonse
o th.s, 2%e NRT issuec an order whicn said that this shou.¢

se rezedie? or work weuld De s:zopped in 30 days. .ne Company
reguested a hearing and, theref re, stayed the order. Millan

en ¢f the

i ezatinuing work today whica will make ress.ot.c

sett.emen: preiied much ore difficult, Kepp.er said that the

szaff had 10t ye:t nDale uf their a3inds on whether the g€ix proposed

sy Midland is acceptable. Therelore, the project continues 0

me beilt and the pretlen jels worse. He wanted the work sisiped
-

-

JAtil the pro=iem 1S so.lvel.
-




