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Ray Sutphin

October 27, 1980

5. Qualification and training of licensee personnel

Findings were made wherc the licensee did not acequately

contrel the qualificaticns of the contractor's quality

control personnel for the post-tensioning work activity.

In general, CPCo performance in the area has not been

adequate.

The civil QA supervisor for CPCo has been in
need of more staff to control the civil work activities

for some time.
as of this appraisal.

Management has not supplied this personnel

6. Overall effectiveness and attitudes

CPCo in conjunction with their contrantor has a poor

atcitude in compliance.

In addition, CPCo has been

reluctant to give the NRC requested documents without
first clearing It with upper CPCo management. This has
been considered as an inhibiting factor in our inspection

... program.
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MEHORALNDUM FOR: H. D. Thormburg, Director, Division of Redctor

Construction Inspection, IE ,:_'M\ (L-’}‘.;‘ :
\ p Lo
FROM: James G. Keppler, Director b ,.’/‘?7? L i
SUSJECT: MIDLAND SUMMARY REPORT \ _f// -
. g
. | D W
The attached repecrt, which represents Region III's overall assessment ’

ef the Midland coastruction project to date froz a regulatory standpoint,
vas discussed with you and representatives from vour staff, N¥RR, and
CILD during our meeting at HQ's on February 6, 1979. During that
zgeting, it was concluded that this_report should_ba provided to OELD s nw(,,.ﬁ;

fcr_srazgoitral_to the licensing Board and the varjous parties to the &
Fearing. As such, this information is being forwarded fer vour acticn. 2 ;1rc;(
A —— Yo

“_

4
“e believe the neeting was quite useful in receiving feedback from the o Yo »
various SRC pecple involved relative to our position on the status of
this facility.

lease contact me if you have any questions regarcing this zatter.

Qonse S /Lu-—aa—-—
6La'es C. Kepzl
Director .

Attachpent: .
¥idland Suzmary Report




Facility Data

MIDLAND SIMCWARY RIEPORT

Docket Nuzbers = 50-329 ané 50-330

Construction Permits - CPPR-81 and CPPR-82

Perzits Issued = Decezber 14, 1972

Type Reactor = PWR; Unit 1, 492 !Vc*;.Uuit 2, BlE Mie
NSSS Supplier - Babecox & Wilcox »
Design/Ceastructor - Bech:el Pover Corporatien

Fuel Loaé Datzes = Unic 1, 11/81; Unic 2, 11/80

Status of

*Arproxizately

Cozstruction - Unit 1, 524, Unic 2, 56%; Engineering 80%

one-half the stea= production for Unit 1 is decdicated,

by centract, o de supplied to Dow Cherical Corporation, through
aprrepriate isclation heat exchangers. Capadility exists to alternate
te Uni: 2 for the stean source upon demand.
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9/28<33 &

10/1/70
1971 - 1872
42714772

9/73
11/72
12/29/173

12/3/73
12/6=7/73
12717773

Star: of Cenmstruction under exermption

Site inspection, four items of noncempliance identifiesd
extensive revievw during CP hearings

Plant in no:hgalls peading .CP

C? issued

Iaspection at Bechtel Ann Arbor offices, five itess of
noncompliance identified

Inspection at site, four itess of noencompliance identified
(cadwveld problesz) precipitated the Show Cause Order

Licensee answers Show Cause Order co=mits to imp:ovements
on QA prograzm and QA/QC sta‘s

Shew Cause Order issued Suspeniing cadwelding operation
Special inmspection conducted by RIII & HQ personnel

Show Cause order =odified sc allew cacwelding based on
1aspeczion findings of 12/6-3/73



12/5/74
3/5 & 10/7%

3/12/75

CP reported that rebar spacing out of specificatien 50
locaticns in Unit 2 containment .

CP reported that 63 6 rebar were either missing or
sisplaced in Auxiliary Building

_RIII held management meeting with CP



8/21/75
3/22/76

3/26/76

331176

&/19 ghry
$/14776

314776
5/230/76

6/7 & 8/76

8/2/7¢
&/5 - 9/9/76
8/13/76
10/29/76
12/10/76
2/28/M
4/18/17
4/20/71
8/8/71

CP reported that 42 sets of 6 tie bars vere zissing
in Avxiliary Building

CP reported that 32 78 rebar were omitted im Auxiliary
Building. A stop-work order was issued dy CP

RII1 inspector renuested CP to inform RIIT whea stop-work
order to be lifted and to investigete the cause and the
extent of the problem. Additional rebar preoblems identified
during site inspeciion '
CP lifted the stop-work order

RIII performed in-depth QA inspection at Midland
RII1 uanagement discussed inspec:ion findings with

site personnel

RIII management meeting with CP President, Vice President,
and others. .

RIII follow up meeting with CF sanagement anéd dissussed
the CP 21 correction cormitments

Overall rebar ozission revieved by R, E. Shcu:zkcr
CP stops concrete placement work when further vedar
placazent errers found by their overviev progras.
Pr=111-76-32 issued by RII

RIII rwca::tgtn HQ notice of viclation be issued
Five week full-time RIII inspection conducted
Notice issued

CP responded to HQ Notice of Violations

é? revised Midland QA progras accepted by NRR
Uui: 2 bulge of containzent liner discovered
Tender sheath omissions of Unit 1 reperted

IAL issued relative to tendon sheath placemen: errors

Managesent niot:n; at CP Corporate Office relative to
IAL regarding tendon sheath prodlen



5/24=27/77

6/75 = UM

7/24/78

8/21/78

12/78 - 1/79

Special iaspection by RIII, RI and HQ personnel to
deternine adequacy of QA program implementation at
Midland site

Series of seetings and letters between CP and NRR on
applicability of Regulatory Cuides to Midland.
Commitments by CP to the guides was responsive

.Construction resident inspection assigned

Measurements by Bechtel indicate excessive settlenent
of Diesel Generator Building.Officially reported to
RIII on Septezber 7, 1978

Special investigation/inspection conducted at Midland sites
Bechtel Azn Arbor Engineering cffices ané at CP corperaze
offices relative to Midlané plant f£111 and Diesel

Generator building settlement proble=



Selected Maior Events

Past Problems

3. Cadweld Solicing Problem zné Shew Cause Order

"A'Fm""-
A routipe inspectiopn, conducted on Novecher 6-8, 1973, as a

Tesul: of intervenor 1nfor=ation. identified elevon exarples -
of four noncozpliance itens relative to rebasr Cacwelding - o
Operations. These items were Suarized as: (1) untraines ,3
T Cadweld inspec:ors; (2) Tejectable Qdvelds accepted by AC ;”§
1nsp¢c:ors: (3) records inadequate » establish cadwelds Det ;‘ \&t
Tequirezents; and (4) inadequats procedures. &

AS 2 resule, the iicensee stopreZd work on cadweld Operations
on Novezber 9, 1973 which in U stopped rebar ins:allati::&z'
The licessee azreed 0ot tu resime “ork until the X2C revieved
and accented their correstive aczion. Hovever, Show Cause
Order was issued on Decexter 3, 1973, Suspending Cadwcléing
OPeraticas. On Decenmber 6-7, 1873 RIII and EQ personnel
concducted a Special inspestion and deter=fned that censtructicn
activity could be resumed in a3 carrper consistent with Qualisy
criteria. The show cause order was Dodified on Decezder 37
1973, allowving Tesuzption of Cad\eldiag oPerations based o=

the inspaction resulcs,

The licensee answvered the Show Cause Orcesr on Decerbe
Ce=itting 2o revise and izprcve the QA zanuvals gnz P
ang =gxe Qa/Qc Personnel changes.

29, 1873,
cecures s

n
i

(<

“eariag cenferences were teld on Mareh 28 and Mz 30, 1907¢
fe hearing began on July 16, 1¢7¢, On September 25, 1¢
€ Bcaré found that the licensee wzs i:ple:e::in; 2
: in cozpliance wizh Tegulations an ther coastruction
shoulé na: be stopped, ;

M oD
o

2. Rebar é:ission/?lacements Errors leadine to IAL

Inicia} iden:ification and reper: of Tebar nenconfnrzances i
occurred during an KRC inspection conducted on Decenber 11-13, T >
1974, The licensee informed the inspector tha: an audic, hae ' i
icentified rebar SPacing prevlems ar elevaticas 642' - 7" o
652" = 8" of Uate 2 conzainmen:. This te= vag Subsequen:ly
Teperted per 10 Cr: 50.55(e) and vas identified a5 2 itexz of
neacezpliance {a Tepor: Nes. 50-328/74-11 &and 50-330/74-11,

Adéditicaal rebar deviations and omissiossg were ldentified {n !
March a=¢ August 1375 ang in April, May and Jume 107¢. Inspection
- TeP0r: Nos. 30-329/76-04 and 30-330/76-0¢ ldentifiag five

Betcezpliance fre=s Tegarding Telnforcemens Steel deficzierzies.




Selected Major Events

Past Problers

1. Cadweld Solicing Preblenm.and Show Cause Order

A Toutine inspection, conducted on Novesder 6-8, 1973, as a
result of intervencr information, identified eleven examples
of four noncozpliance items relative to rebar Cacdwelding
operations. These itexms were surmarized as: (1) untrained
Cacweld inspectors; (2) rejectable Géwelds accepted by QC
inspectors; (3) records inadequate © establish cacdwelds met
requirezents; and (4) inadequate procedures.

€
As a result, the licensee stopped work on cacdveld operaticn ;} Q\
on Novezber 9, 1973 which in turn stopped rebar installationQ ™
The licensee agreed not to resume work uasil the NRC reviewved
and accepted their corrective action. Rowever, Show Cause
Orcer was issued on Decexzber 3, 1973, suspending Cacdweliing
cperatiens. On December 6-7, 1673 RIII a=d HQ personnel
corncucted a special inspection and deter=ined that ceastruce
activity could be resumed in a manner consistent with qualisy
criteria. The show cause order was modified on Decexber 17
1973, alloving resuzption of Cacdwelding operations based o=
the inmspacticn results.

The licensee answvered the Show Cause Order en December 29, 1673,
ce==itting to revise and izprove the OA manuals and procedures
ani z=are QA/QC personnel changes.

Prehearing conferences were held on March 28 and ¥y 30, 1874,
anc the hearing began on July 16, 1974. On Septexder 25, 1974,
the Hearing 3eczrd found that the licensee was izplazenting :s
3 Q4 preograz in cozpliance with regulations and that conmstruction
should not be stopped. !

2. Rebar Ozission/Placements Errors Leading to IAL

Initial identification and report of rebar noncenformances
occurrec during an NRC inspection conducted on Decesber 11-13,
1974, The licensee informed the inspector that an audit, had
icentiiied rebar spacing problems at elevations 642' = 7" te
652" - 9" of Unit 2 cenzainzent. This ite= was subsequently
Teperted per 10 C7R 50.55(e) and was identified as a ite= of
nencozpliance in repor: Nos. 50-329/74-11 aad 30-330/74-11.

Adcditicnal rebar deviations and omissicns vere idenctified in

Yarch and Avgust 1575 and 4ms April, May and June 1976. Inspecticn
- Tepor: Nos. 50-329/78-04 and 50-330/76<04 ddentified five

scncezpliance items regarding rein‘orcemeat steel deficiencies.



3.

Liceasee response dated June 18, 1976, listed 21 separate

itexs (comnitzcnts) for corrective actien. A June 24, 197¢
letter provided a plan of action schedule for icplezenting the
21 ite=s. The licensee cormitted not to resuse concrete
placezent work until the items addressed in licensee's June 24
letter were resolved or irplecented. This commitzent was
cdocimented -in a RIII letter to the licensee dated June 25, 1976.
Although not stazped as an IAL, in-house memos referred to it
as such.

Retar icstallation and concrete placesent activities were
resutec in early July 1976, following completion of the iters
and verificatica by RIII.

Adcizional acticn taken is as follows:

&e Bv the XNRC

(1) Assigmment of an inspector full-size on site for
five weeks to observe civil werk in progress

(2) 1IE managezen:t meetings with the licensee at theis
corporate offices

(3) 1Inspection and evaluation by Headguarter perscnnel
5. B8v the licensee

(1) June 1B, 197¢ lecter cozitsing to 21 {texs of
corrective actien

(2) Estatlishzent of an overview inspection progras co
provice 100% reinspection of embec=ents by the
licensee’ following acceptance by the comtraciar
QC personnel '

e, By the Contractor

(1) Personnel changes and retraining of perscnnel

(2) Prepared technical evaluation for acceptability of
each identified constructicn deficiency

(3) 1I=provezent in their QA/QC prograc coverage of civil
work (this wvas izpesed by the licensee)

Tencon Sheath Placezen: Srrors and Tesulsiae I=mediate Astion

Lezser (2AL)

O2 April 19, 1977, the licensee repor:ed, as & Par: S5C, Section
50.55(e) ite=, the Lnadverzent csirfsion of = hesy tendesn
sheaths frex= a Uni: 1 cemtaizsen: comcrete Padcezen: a:z
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The NRC activities, to date, include:

a. Transfer of lead responsibility to NRR from lE by memo
dated Novezber 17, 1978 -

b. Site meeting on December 3-4, 1978, between NRR, IT,
- Cozsuners Power and’ Bechtel to discuss the plant fill
problem and proposed corrective acticn relative to the
Diesel Generator Building settlesent

c. RIII conducted an investigation/inspection relative to the
plaat £ill and Diesel Geszerater Building se:tlezesn

The Constructor/Designer activities inclucde:
8 Issued NCR-14E2 (August 21, 197§)

b. Issued Managemen: Corrective Acticn Report (MCAR) No. 24
(Septe=ber 7, 1578)

e Prepared a2 propesed corrective action option regarding
placement of sand overburden surcharge to ace lerase
and achieve proper compaction of cdiesel generater
building sud soils

Prelizinary reviev of the results of the RIII investigation/
inspection inzc the plant fill/Diesel Geresassr Builéia
settlezent pro:tlex indicate many events cccurred between

late 1973 and early 1978 which should have alerzed 3ech-el
anc the licensee to the pending prodlem. These events
inclucdef nonconfer=asce reports, audis $indings, field cexcs
to engineering and problems with the administracion building
fill which caused modification ané Teplacezent of the already
poured f{ooting and replacenent of the fill material with lea-
concrete. ,

Inssection and Qualisv Docurentation to Esszblish Accestabilicy
of Ecuiscent

This proble= consists of two parts and has just recently been
icextified by RIII inspec:ors relative to Micland. The scope
and cdepth of the preblex has not been deter—ined. ;

The firs: part concerns the adequacy of engizeering evaluztien
of quality documentation (test reports, etec.) to determine if
the documentation establishes that the equipzent zee:s
specificatioz and environm=ental requirezen:zs. The licensee,



'67. fhe Licemcee.§
O/ eRV e PRrOSEAM ) "

on November 13, 1978, issued a construction deficiency repere

(10 cFR 50.55(e)) relative te this matter. Whether the resers ___ o
was II135eved by RTII inspector inquiriesfor by IE Circular

or Bulletin is not koown. An interim repor: dated Noverber 28,

1578 was received and stated Consumers Power was Pursuing this

Ealiter not only for Bechtel procured equipzent but alse for

XSS supplied equipaent. :

The second part of the preblenm concerns the adequacy of
ecuisment acceptance inspection by Bechtel shop inspectors.
- ZIxazples of this Toblex include: (1) Decay Zeat Re=oval
Pu=ps released by the shop inspector and shipped to the
site with cne pump asse=bled backwards, (2) electrical
Peneirations inspected and released by the shop inspector
for shisment to the site. Site i{aspections to date indiczate
abous 257 of the vendor wire terzinations were izpreperly
crizped.

Insseztion Eissory

The construcsion inspection pProgranm for Midland Uniss 1 and 2 is azrroximactely
S0% ce=plece. This is consistent with status of constructicn of the =vo
enits.  (Uniz 1 - 52%; Unit 2 - 563%) In terms of required inmspection
procedures aprroxizately 25 have been cozpleted, 23 are in Progress

aad i€ have met been initfated.

.ne routise inszecticn PTOETA: has no: identified 22 unusual number
of enfeorce=a-: itexs. Of the selected rmajor events described above,

" ‘ . g : I TR S
enly cne is Cirec:tly atiributadle to RITI enforcexent activiety (Cacdwele

$plicing). The other vere identified by the licensee a-¢ reperted

through she ceficiency repcr: svsstex (50.55(e)). The *idland data ‘for

1876 - 75 4is tadulazed below.

Nuzber of : Nunber of Iaspecior Hours

r Yezr Noncossliances " Insvections On Sice

— \

1976 ‘ 14 g €46

1977 S 12 648

1978 ; 11 18 706 SR

A resident inspector was assigned to the Midland site in July 1678. ,;:;i:i;-s

The on site inspectien hours showa above does 20t include his inspection

tize.

The licensee's QA progra= has repeatedly bdeen subjecs to in-depsh review

by If {aspectors. Included are:

1.  July 23-2¢ and Avpuse 8-10, 1973, inspecsion Teport Nos. 50-328/73-06 ! X
and 50-330/73-06: 4 detalled review was conducted relative to the AR - .
izplezentazion of the Consumers Power Cozpany's QA manual an¢ Sechsel =R
Corporasioa's QA Progra= for design activities at the Bechtel Ann ¥
Arcor office. The icdectified concerns were reporied as discrepancies e
Telative 2o the Par: S0, Arpendix 3, criteria Tequire=en:ss. [ - -

g S 1 | . oo




2.  September 10-11, 1973, report Nos. 50-329/73-08 .and 50-330/73-08:
A detailed review of the Bechtel Pover Corporation QA program for
Midland was performed. Noncompliances involving three separate
Appendix B criteria with five different exacples, wvere identified.

3. February 6-7, 1974, tepores ¥o. 50-329/74-03 and 50-330/74-03: A

followup inspection at the licensee's corporate office, relative to
the ite=s identified during zhe September 1973 inspection (above)
along with other followup.

4. _June 16-17, 1975, report Nos. 50-325/75-05 and 50-330/75-05: Special
inspection conducted at the licensee's corporate office to review the
new corporate QA progras manual,

5.  August 9 through Septesber 9, 1976, report Nos. 50-329/76-08 and
50-330/76-08: Special five-week inspection regarding QA progracn
izplementation on site prizmarily for rebar imstallation a2nd othes
civil engineering work.

6. May 24-27, 1877, report Nos. 50-329/77-05 and 50-330/77-08: Special
inspection conducted at the site by RIII, IE and RI personnel
to exazize the QA program icplerentaticn on site by Consu=ers
Power Cozpany and by Bechtel Corporation, Altheough five exa=ples
of noncompliance to Appendix B, Criterion V, were identified, the
consexsus of the inspectors involved was that the prograz and its
icplezentation for Midland was considered to be adequate.

flthough the licensee's Qualizy ZAssurance Progran has under genme 2 nusher
of revisiens to strengthea its provisiocns, no currea: concern exist
regarding its adequacy. Their Topical QA Plan has been reviewed 2aé
accepted by KFR through revision 7. Izplezentation of the pregrac has
been azd continues to be subject to further review with rhe =id-
comstruciion program review presently scheduled for March or April 1876,

Consimers Pover C mpany expapded their QA/QC auditing and surveillance
coverage to rrovide extensive overview inspection coverzge. This began

in 1975 with a commitzent early in their experience wit: retar installation
problexms and was further co—.itted by the licensee in his letter of

June 18, 1976, responding to report Nos. 50-329/76-04 and 50-2330/76-04.
This overviev inspection activity by the licensee has been very effective
as a supplezent to the comstructer's own pregraz. Currently, this

prograz is functicaing across all significant activities at the site.

Enforcezent Bistery

Approxizately 6 months after restart of comstrucsion activities (11 menchs
after CP issuance) an inmspecticz identified four nonce=pliance {te=s
regarding cacdwelding activities. This resulted in a show czuse order
beizg issued on Decezber 3, 1973. This enforcemen: action was alired
publicly-during hearings held by the Atomic Safery Liceasing Board

iz May 1974, The hearing beard issued its decision ia Septezber 1974

/0



that concluded that construction could proceed with adeguate assurarnce

of quality. A
Identification of reiaforcing bar prcblems began in December of 1874 with
the licensee reporting icproper spacing of rebar in the Unit 2 contzinmen:
wall. Further reinfercing bar spacing and/or omission of rebar was
identified in August 1975 and again in May 1976 with the citaticns of

5 noncompliances in an inspection report. An IZ:HQ notice of viclation
was issued regarding the citations in addition to the licensee issuing

a stop work erder. The licensee issued a response letter cdated June 1€,
1976 cocmitting to 21 items of corrective action. A Bechrel prepared
technical assessment for each instance of rebar deficiency was subzitted
- te and review by IEZ:HQ who concluded that the structures involved will
satisfy the SAR criteria and that the func:icn of these structures will
be caintained during all design conditions. The RIII office of NRC
performed 2 special five week inspecticn te assess the corrective action
izplecentaticn without further citzctien.

The licensee reported that two hoop tenden sheaths were o=itted in
cencrete placezents of Unit 2 containzent wall in April 1977. An
Iz=ediate Action letter was issued to the licensee on April 29, 1§77
listing six ite=s of licensee coz=itments to be cozpleted. A special
inspecticn was performed on May 24-27, 1977 with four NRC inspectors
(1-BQ, 1-RI, and 2-RIII). Although five ite=s of nence=pliance wvere
icentified, 1i: was the consensus of :he inspectors that the QA/QC
prograz In effect was adequate. The comstructors nenconfor—ance TeDeTs
provicec an alternate method of inmstallation fer the teadon sheash

that was accested.

The RIII office of inspection and enforce-ent inss

tituted an augmenzed
on site Inspection coverage progras during 1574, this pTogra has
continuec In effect ever sipce and is still in effect. It {s noted that
the noncecpliance history with this Progras is essentially the sarce as
the history of other RIII facilities wish a comparable status of
construction. Further on site inspection augmentations was accomplished

With the assignzent of a full tise residen: inspector in August, 197S.

The noncezpliance history for the Midland Project is provided in the
following table.

s



EXFORCEMENT ACTIONS
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" _ENTFORCEMENT ACTIONS

Noncozpliances

Criteria (10 CFR 50 Appendix B)

Year f Total () Number ¢f Occurrances
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Sur—ary and Conclusions

Since the start of construction Midland has experienced some significant
protle=ms resulting in enforcement action. In evaluating these problenms
they have occurred in clumps: (1) in Septexzber 1970 relative to improger
placezent, sacpling and testing of concrete an? failure of QA/QC to act
on identified deficiencies; (2) in September 1973 relative to draving
contrel and lack of or inadequate procedures for control of design and.
Procurement activities at the Bechtel Engineering offices: (3) in
Novezber 1973 relative to inadequate training, procedures and inspection
of cadweld activities; (4) in April, May and June 1976 resultiag fre=

a series of RIII in-depth QA inspections and Deetings to identif
underlying cauvses of weakness in the Midland u prograz implezentaticn

. Telative to ezbecdzents. (The nencompliance itexs identified involved
inzdequate quality inspection, corrective action, procedures and
docuzentaticn, all prizarily concermed with installation of reinforcecens
steel); (5) in April 1977 relative to tendon sheath omissions; and (6)

in Avgust 1578 conceraizng plant soil foundatioas and excessive

settlezent of the Diesel Generator Building.

Fellowing each cf these problem periods (excluding the last which is
still under investigation), the liceasee has lmen responsive and has
taken extensive action to evaluate and correct the preblez and to up-
gTade his QA prograz ané QA/QC staff. The most effective of these
licensee azcticns has been an overview program which has beea steadly
exzancded to cever almost all safety related activities.

The evaluation beth by the licensee and IF of the structures and
equipzent affected by these prodlems (ag2in excep: the las:) has
established that they fully peet design requiremencs.

Since 1974 these protlems have either been i{dencified by the licensece's
quality prograz or provided direction to our inspecrors.
\

Lockizg at the underlying causes of these'prcble:s two com=men threads
gcerze: (1) Consumers Power historically has tended tc cver rely on
Bechtel, aad (2) ipsensitivity oa the part of both Bechtel and Consunmers
Power to recognize the significance of isolated events cr failure to
acdequately evaluate possible gesmeric application of these events either
of wvhich would have led to early identification and avoidance of the

pretles including the last on plant £ill and diesel generator building
settlezent.

Norwithstanding the above, it is our coenclusion that the sroblens
experienced are not indicative of a broadbreakéown in the overall quali:cy
8ssuratie prograz. Adzittecly, deficienclies have occurred which should

have been identified earlier by quality control persomnel, but the
licensee's progra= has been effec:ive in the ultizacte {dentifization and
subsecuen: correction cf these deficiencies. While we cannot dis=iss the
possibilicy that proble=s cay have gone undetectes by the licensee's

overall quality assurance progras, ous inspeciion progra= has not identified
Signiflicant predless overlocked by the licensee ==- and this inspec:icn
effor: has utilized =any different inspectors.



The RIII project inspectors believe thit continuatiom of: (1) resident

site ccverage, (2) the licensee overview progras including its recent
expazsion inlo engineering design/review activities, and (3) a2 continuing
inspection prograc by regional inspectors will provide adequate assurance
that construction will be performed in accordance with requirements and that
any significant errors and deficiencies will be identified and corracted.
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MEMORANDUM FCR: R. C. Knop R. Cook
. Hayes T. Vandel
“D. H. Danielson F. Jablonski
K. Naidu E. Lee
G. Maxwell G, G
W. Hansen K. Ward
P. Barrett I. Yin

G. Fiorelli, Chief, Reactor Construction and
Enginee'ing Support Branch

MIDLAND CONSTRUCTION STATUS REPORT AS OF

OCTOBER 1, 1979 ———
The attached report was finalized based on your feedback requested in
my memo of October 5, 1979. If you still feel adjustments are necessary
please contact me. If you consider the report characterizes your
current assessment of the Midland project, please concur and pass it

aleng promptly.

LS cnttls

G. Fiorelli, Chief
Reactor Construction and
sure: As stated Engineering Support Branch

Jo. G. Keppler




MIDLAND SUMMARY REPORT UPDATE

Facility Data

Docket Number

50-329 and 50-330

Construction Permits CPPR-81 and CPPR-82

Permits Issued December 14, 1972

Type Reactor PWR; Unit 1, 492 MWe*; Unit 2, 818 MwWe

NSSS

Babcock and Wilcox

Design/Constructor Bechtel Power Corporation

Fuel Load Dates Unit 1, 4/82; Unit 2, 11/81

Status of Construction = Unit 1, 54%; Unit 2, 61%; Engineering 82%
*Approximately one~half the steam production for Unit 1 is dedicated, by
contract, to be supplied to Dow Chemical Corporation, through appropriate
isolation heat exchangers.

Chronological Listing of Major Events

July 1970 Start of construction under exemption

9/29-30 & Site inspection, four items of noncompliance identified,

10/1/70 extensive review during CP hearings

1971 - 1972 Plant in mothballs pending CP

12/14/72 CP issued

973 Inspection at Bechtel Ann Arbor offices, five items of
non-ompliance identified

11/73 Inspection at site, four items of noncompliance identified
(cadweld problem) precipitated the Show Cause Order

12729773 Licensee answers Show Cause Order commits to improvements
on QA program and QA/GC staff

12737173 Show Cause Order issued suspending cadwelding operation

12/6-7/73 Special inspection conducted by RIII and MG personnel

12717/73 Show Cause Order modYfied to allow cadwelding based on

inspection findings of 12/6-7/73



12/5775

3/5 & 10/75

3/12/75

CP. reported that rebar spacing out of specification 5¢
locations in Unit 2 containment

CP reported that 63 6 rebar were either missing or
misplaced in Auxiliary Building

RIII held management meeting with CP

-~



8/21/75
3/22/76

3/26/76

3/31/76

4/19 thru
5/14/76

5/14/76
5/20/76
6/7 & 8/76

6/1-7/1/76

7/28/76

8/2/76
8/9 - 9/9/76
8/13/76
10/29/76
12/10/76
2/28/77
4/19/77
4/29/17
5/5/77

CP renorted that 42 sets of f6 tie bars were missing
in Auxiliary Building

CP reported that 32 8 rebar were omitted in Auxiliary
Building. A stop-work order was issued by CP

RII1 inspector requested CP to inform RIII when stop-work
order to be lifted and to investigate the cause and the
extent of the problem. Additional rebar problems identifiec
during site inspection by NRC

CP lifted the step-work order

RII1 performed in-depth QA inspection at Midland

RIII management discussed inspection findings with

site personnel

RIII management meeting with CP President, Vice Presidert,
and others.

RIII follow up meeting with CP management and discussed
the CP 21 correction comitments

Overall rebar omission reviewed by R. E. Shewmaker
CP stops concrete placement work when further rebar
placement errors found by their overview program.
PN-111-76-52 issued by RII1I

RIII1 recommends HQ notice of viclation be issued
Five week full-time RIII inspection conducted
Notice issued\

CP responded te EQ Notice of Violations

CP revised Midland QA prograz accepted by NRR

Unit 2 bulge of containment liner discovered by licensee
Tendon sheath omissions of Unit 1 reported

IAL issued relative to tendon sheath placement errors

Management meeting at CP Corporate Office relative to
IAL regarding tendon sheath problem



57264177

6/75 =TT

7/24/78
8/21/78

12/78 = 1779

217179

2/23179

3/5/79

3721779

5/5179

5/8-11/79

Special inspection by RIII, RI and HQ personnel to
determine adequacy of QA program implementa ion at
Midland site.

Series of meetings and letters between CP and NRR on
applicability of Regulatory Guides to Midland.
Commitments by CP to the guides was responsive.

Construction resident inspection assigned.

Measurements by Bech*el indicate excessive settlement
of Diesel Generator Building. Officially reported to
RIII on September 7, 1978.

Special investigation/inspection conducted at Midland
sites,Bechtel Ann Arbor Engineering offices and at

CP corporate offices relative to Midland plant fill
and Diesel Generator building settlement problem.

Corporate meeting between RIII and CPC to discuss
project status and future inspection activities. CPC
informed construction performance on track with
exception of diesel/fill problem.

Meeting held in RIII with Consumers Power to discuss
diesel generator building and plant area fill
problems.

Meeting held with CPC to discuss diesel generator building
and plant area fill problems.

10 CFR 50.54 request for information regarding plant
fill sent to CPC by NRR.

Congressman Albosta and aides visited Midland site to
discuss TMI effect on Midland.

Mid-QA inspection condurted.



Sianificant Major Events

Past Problems
1. Cadweld Splicing Problem and Show Cause Order

A routine inspection, conducted on November 6-8, 1973, as a
result of intervenor information, identified eleven examples
of four noncompliance items relative to rebar Cadwelding
operations. These items were summarized as: (1) untrained
Cadweld inspectors; (2) rejectable Cadwelds accepted by QC
inspectors; (3) records inadequate to establish cadwelds met
requirements; and (4) inadequate procedures.

As a result, the licensee stopped work on cadweld operations

on November 9, 1973 which in turn stopped rebar installation and
concrete placement work. The licensee agreed not to resume work
until the NRC reviewed and accepted their rorrective action.
However, Show Cause Order was issued on December 3, 1973,
suspending Cadwelding operations. On December 6-7, 1973, RIII and
HQ personnel conducted a special inspection and determined that
construction activity could be resumed in a manner consistent

with quality criteria. The Show Cause Order was modified on

December 17, 1973, allowing resumption of Cadwelding operations
based on the inspectinn results.

The licensee answered the Show Cause Order on December 29, 1973,
committing to revise and improve the QA manuals and procedures
and make QA/QC personnel changes.

Prehearing conferences were held on March 28 and May 30, 1974,
and the hearing began on July 16, 1974. On September 25, 1974,
the Hearing Board found that the licensee was implementing its
QA program in compliance with regulations and that construction
should not be stopped. °

s Rebar Omission/Placements Errors Leading to IAL

Initial identification and report of rebar nonconformances

occurred during an NRC inspection conducted on December 11-13, 1974.
The licensee informed the inspector that an audit, had identified
rebar spacing problems at elevations 642' = 7" to 652' - 9" of

Unit 2 containment. This item was subsequently reported per

10 CFR 50.55(e) and was identified as a item of noncompliance in
reports Nos. 50-329/74=11 and 50-330/74-11.

Additional rebar devia:ions and omissions were identified in

March and August 1975 and in April, May and June 1976. Inspection
report Nos. 50-329/76-04 and 50-330/76-04 identified five
noncompliance items regarding reinforcement steel deficiencies,



Licensee response dated June 18, 1976, listed 21 separate items
(commitments) for corrective action. A June 24, 1976 letter
provided a plan of action schedule for implementing the 21 items.
The Llicensee suspended concrete placement work until the items
addressed in licensee's June 24 letter were resolved or implemented.
This commitment was documented in a RIII letter to the licensee
dated June 25, 1976. Although not stamped as an IAL, in-house

memos referred to it as such.

Rebar installation and concrete placement activities were satisfactorily
resumed in early July 1976, following completion uf the items

and verification by RIII.

Additional action taken is as follows:

a. By the NRC

(1) Assignment of an inspector full-time onsite for five
weeks to observe civil work in progress.

(2) 1IE management meetings with the licensee at their corporate
offices

(3) Inspection and evaluation by Headquarters personnel
b. By the Licensee

(1) June 18, 1976 letter committing to 21 items of corrective
action.

(2) Establishment of an overview inspection program to provide
100% reinspection of embedments by the licensee following
acceptance by the contractor QC personnel.

¢. By the Contractor

(1) Personnel changes and retraining of personnel.

(2) Prepared technical evaluation for acceptability of
each identified construction deficiency.

(3) Improvement in their QA/QC program coverage of civil work
(this was imposed by the licensee).

Tendon Sheath P medi j
Letter (IAL)

On April 19, 1977, the licensee reported, as a Part S0, Section
50.55(e) item, the inadvertent omission of two hoop tendon sheaths



from a Unit 1 containment concrete placement at elevation

703' = 7" due to having already poured concrete in an area where the
tendons were to be directed under a steam Line. The tendons

were subsequently rerouted in the next higher concrete Llift.

An IAL was issued to the licensee on April 29, 1977, which spelled
out six licensee commitments for correction which included:

(1) repairs and cause corrective action; (2) expansion of the
licensee's QC overview program; (3) revisions to procedures and
training of construction and inspection personnel.

A special QA program inspection was conducted in early May 1977.
The inspection team was made up of personnel from RI, RIII and HQ.
Although five items of noncompliance were identified, it was the
concensus of the inspectors that the licensee's program was an
acceptable program,

The Llicensee issued it's final report on August 12, 1977. Final
review onsite was conducted and documented in report No. S0-329/77-08.

Current Problems

1.

The licensee informed the RIII office on September 8, 1978,

per requirements of 10 CFR 50.55(e) that settlement of the diesel
generator foundations and structures were greater than

expected.

Fill material in this area was placed between 1975 and 1977, with
construction starting on the diesel generator building in mid=1977.
Review of the results of the RIII investigation/inspection into

the plant fill/Diesel Generator Building settlement nroblem
indicate many events occurred between late 1973 and early 1978
which should have alerted Bechtel and the licensee to the pending
problem. These events included nonconformance reports, audit
findings, field memos to engineering and problems with the
administration building fill which caused modification and replacement
of the already poured footing and replacement of the fill material
with Lean concrete.

Causes of the excessive settlement include: (1) inadequate placement
method = unqualified compaction equipment and excessive Lift
thickness; (2) inadequate testing of the soil material; (3) inadequate
QC inspection procedures; (4) unc.alified quality control inspectors
and field engineers; (5) over reliance on inadequate test

results.



The

b.

C.

d.

The proposed remedial work and corrective action are as follows:

(1) Diesel Generator Building = apply surcharge load in and
around building to preconsolidate the foundation material.
Continue to monitor soi! response to predict long=term
settliement.

(2) Service Watcr Pump Structure = Install piles to hard
glacial till to support that portion of the structure
founded on plant fill material.

(3) Tank Farm = Fill has been determined to be suitable for
the support of Borated Water Storage Tanks. Tanks are to
be constructed and hydro tested while monitoring soil
response to confirm support of structures.

(4) Diesel 0il Tanks = No remedial measure; backfill is
considered adeguate.

(5) Underground Facilities = No remedial work is anticipated with
regards to buried piping.

(6) Auxiliary Building and F. W. Isolation Valve Pits = Installed
a number of caissons to glacial till material and replace
soil material with concrete material under valve pits.

(7) Dewatering System = Installed site dewatering system to
provide assurance against soil liquidification during a seismic event.

The above remedial measures were proposed to the NRC staff on
July 18, 1979. No endorsement of the proposed actions have

been issued to the licensee to date. The licensee is proceeding
with the above plans.

NRC activities, to date, include:

Lead technical responsibility and program review was transferred
to NRR from IE by memo dated November 17, 1978,

Site meeting on December 3-4, 1978, between NRR, IE, Consumers
Power and Bechtel to discuzs the plant fill problem and proposed
corrective action related to the Diesel Generator Building settlement.

RIII conducted an investigation/inscection relative to the
plant fill and Diesel Generator Build . ~g settlement. Finding*
are contained in Report 50-329/78-20; 330/78-20 dated March 1979,

NRC/Consumers Power Company/Bechtel meetings held in RIII office
to discuss finding of investigation/inspection of site settlement
(February 23, 1979 and March 5, 1979).



e. NRC issue of 10 CFR 50.54(f) regarding plant fill dated March 21,
1979.

i« Several inspections of Midland site settlement have been
performed.

The Constructor/Designer activities include:
a. Issued NCR-1482 (August 21, 1978)

b. Issued Management Corrective Action Report (MCAR) No. 24
(September 7, 1978)

¢. Prepared a proposed corrective action option regarding placement
of sand overburden surcharge to accelerate and achieve proper
compaction of diesel generator building sub-soils.

d. 1Issued 10 CFR 50.55(e) interim report number 1 dated September 29,
1978.

e. Issued interim report No. 2 dated November 7, 1978.
f. Issued interim report No. 3 dated June 5, 1979.

g. Issued interim report No. 4 dated February 23, 1979
h. 1Issued interim report No. 5 dated April 30, 1979

i. Responded to NRC 10 CFR 50.54(f) request for information orsite
settiement dated April 24, 1979. Subsequent revision 1 dated
May 31, 1979, revision 2 dated July 9, 1979 and revision 3 dated
September 13, 1979.

j« Meeting with NRC to discuss site settlement causes and propese.
resolution and corrective action taken dated July 18, 1979,
Information discussed at this meeting is documented in letter
from CPCo to NRC dated August 10, 1979.

k. Issued interim report No. & dated August 10, 1979
l. Issued interim report No. 7 dated September 5, 1979
Review of Quality Documentation to Establish Acceptability of Equipment

The adequacy of engineering evaluation of quality documentation

(test reports, etc.) to determine if the documentation establishes
that the equipment meets specification and environmental requirements
is of concern. The licensee, on MNovember 13, 1978, issued a
construction deficiency report (10 CFR 50.55(e)) relative to this
matter. An interim report dated November 18, 1978 was received



4.

and stated Consumers Power was pursuing this matter not only for
Bechtel procured equipment but also for NSS supplied equipment.

Source Inspection to Confirm Conformance to Specifications

The adequacy of equipment acceptance inspection by Bechtel shop

inspectors has been the subject of several noncompliance/nonconformance reports.
Consumers Power has put heavy reliance on the creditability of the

Bechtel vendor inspection program to insure that only quality

egquipment has been sent to the site. However, the referenced

nonconformance reports raise questions that the Bechtel vendor

inspection program may not be effectively working in all disciplines

for supplied equipment. Some significant examples are as follows:

(1) Jecay heat removal pump being received with inadequate radiography.
The pumps were returned to the vendor for re-radiography and
repair. The pumps were returned to the site with one pump
assembled backwards. This pump was again shipped to the vendor
for reassembly. CPCo witnessed a portion of this reassembly
and noted in their audit that some questionable techniques for
establishing reference geometry were emplcyed by the vendor.

The pumps had been shop inspected by Bechtel.

(2) Containment personnel air lock hatches were received and installed
with vendor supplied structural weld geometry which does not
agree with manufacturing drawings. The personnel air lock doors
had been vendor inspected.

(3) Containment electrical penetrations were received and installed
with approximately 25X of the vendor installed terminations
showing blatant signs of inadequate crimping. These penetrations
were shop inspected by 3 or 4 Bechtel supplier quality representatives
(vendor inspectors).

(4) 350 MCM, 3 phase power cable was received and installed in some
safety related circuits with water being emitted from one phase.

(5) A primary coolant pump casing was received and installed without
all the threads in one casing stud hole being intact. The
casings were vendor inspected by both Bechtel and BE&W.

Additional IE inspections will be conducted to determine if CP has
thoroughly completed an overview of the Bechtel shop inspector's
function and that equipment already purchased has been reviewed to
confirm it meets requirements.

"Q" List Equipment
There have been instances wherein safety related construction components

and their installation activities have not-beem~identified on the "@"
list.,

- 10 -



This shortcoming could have affected the quality of work performec
during tabrication due to the absence of quality controls identifiec
with "@" List items. Examples of non="Q" list activities identifiec
which should be "Q@" listed include:

Cable Trays
Components of Heating and Ventilation System

The licensee will be advised to review past as well as future
construction activities to confirm that they were properly defined
as "Q" list work or components.

Management Controls

Throughout the construction period CPCo has identified some of

the problems that have occurred and reported them under the reguire-
ments of 10 CFR 50.55(e). Management has demonstrated an openness
bty promptly identifying these problems. However, CPCo has on
repeated occasions not reviewed problems to the depth required for
full and timely resolution. Examples are:

Rebar omissions (1974)

Tendon sheath location error (1977)

Diesel generator building settlement (1978)
Containment personnel access hatches (1978)

In each of the cases listed above the NRC in it's investigation has
determined that the problem was of greater significance than first
reported or the problem was more generic than identified by CPCo.

This incomplete wringing out of probiems identified has been discussed
with CPCo on numerous occasions in connection with CPCo's management
of the Midland project.

Tnere have been many cases wherein nonconformances have been identified,
reviewed and accepted "as is." The extent of review given by the
licensee prior to resclving problems is currently in progress. In

one case dealing with the repair of airlock hatches, a determination

was made that an incomplete engineering review was given the matter,

Inspection History

The construction inspection program for Midland Units 1 and 2 is approximately
60% complete. This is consistent with status of construction of the two
units. (Unit 1 = 54%; Unit 2 = 61%). The licensee's QA program has
repeatedly been subject to in-depth review by IE inspectors. The following
highlight these inspections.

1.

dJuly 23-26.and August 8-10, 1973, inspection report Nos. 50-329/73-06
and 50-330/73-06: A detailed review was conducted relative to the
implementation of the Consumers Power Company's GA manual and Bechtel
Corporation's QA program for design activities at the Bechtel Ann
Arbor office., The identified concerns were repo~ted as discrepancies
relative to the Part 50, Appendix B, criteria requirements.



September 10-11, 1973 report Nos. 50-329/73-08 and 50-330/73-08: A
detailed review of the Bechtel Power Corporation QA program for
Midland was performed. Noncompliances involving three separate
Appendix B criteria with five different examples, were identified.

February 6=7, 1974, report Nos. 50-329/74-03 and 50-330/74-03: A
followup inspection at the licensee's corporate office, relative to
the items identified during the September 1973 inspection (above)
along with other followup.

June 16-17, 1975, report Nos. 50-329/75-05 and 50-330/75-05: Special
inspection corducted at the licencee's corporate office to review
the new corporate QA program manual.

August 9 through September 9, 1976, report Nos. 50-329/76-08 and
50-330/76-08: Special five-week inspection regarding QA program
implementation onsite primarily for rebar installation and other
civil engineering work.

May 24-27, 1977, report Nos. 50-329/77-05 and 50-330/77-08: Special
inspection conducted at the site by RIII, IE AND RI personnel to

examine the QA program implementation onsite by Consumers Power

Company and by Bechtel Corporation. Although five examples of
noncompliance to Appendix B, Criterion V, were identified, the consensus
of the inspectors involved was that the program and its implementation
for Midland was considered to be adequate.

May 8-11, 1979, a mid-construction QA inspection covering purchase
control and inspection of received materials design control and site
auditing and surveillance activities was conducted by a team of
inspectors. While some items will reguire resolution, it was concluded
the program was adequate.

The licensee's Quality Assurance program has undergone a number of
revisions to strengthen it's provisions. The company has expanded it's
QA/QC auditing and surveillance coverage to provide extensive overview
inspection coverage. This was done in 1975 with a commitment early in
their experience with rebar installation problems and was further committed
by the licensee in his letter of June 18, 1976, responding to report

Nos. 50-329/76-04 and 50-330/76-04. This overview inspection activity

by the Llicensee has been a positive supplement to the constructeor's

own program, however, currently our inspectors perceive the overview
activities cover a small pe centage of the werk in some disciplines.

This has been brought to the licensee's attention who has responded with

a revised overview plan. RIII inspectors are reviewing the plan as well

as determining it's effectiveness through observation of construction work.
A specific area brought to the attention of the licensee was the lLack of
overview in the instrumentation installation area. The licensee has
responded to this matter with increased staff and this item is under

review by RIII inspectors.




The RIII office of inspection and enforcement instituted an auamentec
onsite inspection coverage program during 1974, this program has continuec
in effect until the installation of the resident inspector in July 1978.

Enforcement History
a. Noncompliance Statistics

Number of Number of Inspector Hours
Year Noncompliances Inspections Onsite

1976 14 9 646
1977 5 12 648
1978 18 23 1180
*1979 to date 7 18 429

A resident inspector was assigned to the Midland site in July 1978. The
onsite inspection hours shown above does not include his inspection

An investigation of the current soils placement/diesel generator
building settlement problem has revealed the existence of a material
false statement, Issuance of a Civil Penalty is currently being
ontemplated,

Summary and Conclusions

Since the start of construction Midland has experienced some significant

lems resulting in enforcement action. These actions are related (1)

to improper placement, sampling and testing of concrete and failure of

QA/QC to act on identified deficiencies in September 1970; (2) to drawing

control and lack of or inadequate procedures for control of design and

procurement activities at the Bechtel Engineer‘ng offices in September 1973;

(3) to inadequate training, procedures and inspection of cadweld

activities in November 1973; (4) to a series of RIII in-depth QA

inspections and meetings which identified underlying causes of weakness

in the Midland QA preogram implementation relative to embedments in

April, May and June 1976. (The noncompliance items identified involved

inadequate quality inspection, corrective action, procedures and documentation,

all primarily concerned with installation of reinforcement steel); (5)

to tendon sheath omissions in April 1977; and (6) to plant soil foundations

and excessive settlement of the Diesel Generator Building relative to

inacequate compacted soil and inspection activities in August 1978 through

C
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Following each of these problem periods, the Licensee has taken action to
correct the problems and to upgrade his Q& program and QA/GC staff.

The most prominent action has been an overview proaram which has been
steadly expanded to cover safety related activities.




The evaluation both by the licensee and IE of the structures and equip~
ment affected by these problems (again except the last) has established
that they fully meet design requirements.

Loocking at the underlying causes of these problems two common threads
emerge: (1) utilities historically have tended to over rely on A-E's
(in this case, Bechtel) and (2) insensitivity on the part cf both
Bechtel and Consumers Power to recognize the significance of isolated
events or failure to adeguately evaluvate possible generic application
of these events either of which would have led to early identification
and avoidance of the problem,

Admittedly constructicn deficiencies have occrrred which should have
been identified earlier but the licensee’s QA program has ultimately :
identified and subsequently, corrected or in process of correcting these deficienci

The RI1I inspectors believe that continuation of (1) resident site
coverage, (2) the licensee overview program, (3) the licensee's attention
and resolution of identified problems in this report, (4) ceasing to
permit work to continue when guality related problens are identified

with construction activities and (5) a continuing inspection program

by regional inspeztors will provide adequate assurznce that construction
will be performed in accordance with requirements ind that any significant
errors and deficiencies will be identified and corrected.
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Docket No. 50-329
Docket No. 50-330

Consumers Power Company
ATTN: Mr. Stephen H. Howell
Vice President
1945 West Parnall Road

Jackson, MI 49201

Gentlemen:

This refers to the inspection conducted by Mr. E. J. Gallagher of this
office on September 11-14, 1979, of activities at the Midland Nuclear
Power Plant construction site authorized by NRC Construction Permits
No. CPPR-81 and No. CPPR-82 and to the discussion of our findings with
Mr. B. J. Marguglio and others of your staff, and others of the Midland
site staff at the conclusion of the inspection.

The enclosed copy of our inspection report identifies areas examined
during the inspection. Within these areas, the inspection consisted of
a selective examination of procedures and representative records, abser-
vations, and interviews with personnel.

During this inspection, certain of your activities appeared to be in

noncompliance with NRC requirements, as described in the enclosed
Appendix A.

This notice is sent to you pursuant to the provisions of Section 2.201 of
the NRC's "Rules of Practice," Part 2, Title 10, Code of Federal Regulations.
Section 2.201 requires you to submit to this cffice within thirty days of
your receipt of this notice a written statement or explamation in reply,
including for each item of noncompliance: (1) corrective action taker and
the results achieved; (2) corrective action to be taken to aveid further
noncompliance; and (3) the date when full compliance will be achieved.

Based on our telephone discussion with you on September 21, 1979, it is our
understanding that the personnel performing inspections of the prestressing
system whose qualificatiors we consider do not meet the provisions of Regu-
latory Guide 1.58 and ANSI N45.2.6 have been relieved from such duties until
further evaluation of the requirements and further discussion with the

Region III office. Please include in your response your plans to reconfirm

the qualifications of other personnel performing quality comtrol inspections
on the Midland project.
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Consumers Power Company -2~

In sccordance with Section 2.790 of the NRC's "Rules of Practice,” Part 2,
Title 10, Code of Federal Regulations, a copy of this letter, the enclosures,
and your response to this letter will be placed in the NRC's Public Document
Room, except as follows. If the enclosures contain information that you or
your contractors believe to be proprietary, you must apply im wriiing to this
office, within twenty days of your receipt of this letter, to witibold such
information from public disclesure. The application must ipclude a full
statement of the reasons for which the inforwzticn is considered proprietary,
and should be prepared so that proprietary information identified in the
application is contzined in ac enclosure to the epplicatiosnm.

We will gladly discuss any guestions you have concerainz this inspection.

Sincere'y,

Gaston Fiorelli, Chief
Reactor Comstructicr. and
Engineering Support Braach

Enclosures:
1. Appendix A, Notice
of Violation ’

2. IE Inspection Reports
No. 50-329/79-19 and
No. 50-330/79-19

cc w/encls:

Central Files

Reproduction Unit NRC 20b

PDR

Local PDR

NSIC

TIC

Ronald Callen, Michigan Public
Service Commission

Dr. Wayne F. North

Myron M. Cherry, Chicago

RIII 111 RIII, RIII Rill ”
Gallagher/bi ~Hay=s Fiorelli Conk” kﬁ" Vaadel f(v

9/24/79



Appendix A

NOTICE OF VIOLATION

Consumers Power Company Docket No. 50-329%
Docket No. 50-330

Based on the resuits of an NRC imspection conducted on September 11-14,
1979, it appears that certain of your activities were not conducted in

full compliance with NRC requirements as noted below. These items are
infractions.

1. 10 CFR 50, Appendix B, Criterion III requires, in part, that appro-
priate quality standards are specified and included in design docu-
ments and that deviations from such standards are controlled.

CPCO Quality Assurance Program Policy No. 3 states, in part, that
"the assigned lead design group or organization assures that the
design and material are suitable and that they comply with design
Criteria and regulatory requirements."

Contriry to the above, Specification C-211, sections 8.1.2 and 8.2.4
permits the use of lean concrete as a substitute of safety-related
structural backfill and compacted sand material while stating that
"lean concrete shall be made of non-Q material and workmanship”.
This permits the use and installation of nmon-Q (non-safety related)
material in safety-related areas without benefit of the licensee's
quality assurance program. Non-Q (non-quality) lean concrete has
been used in various areas of the plant fill including observed
areas in the safety-related tank farm area.

10 CFR 50, Appendix B, Criterion II requires, in part, that the
quality assurance program provide for indoctrination and training of
personnel performing activities affecting quality as necessary to
assure that suitable proficiency is achieved and maintained.

CPCO Quality Assurance Program Policy No. 2 complies with the require-
ments of Regulatory Guide 1.58 and ANSI N45.2.6, "Qualification of
Iospection, Examination, and Testing Personnel for the Comstruction
Phase of Nuclear Power Plants". In addition, the licensee's contractor,
Bechtel Power Corporation, procedure G-8.1, section 5.2, requires
specific education and experience requirements to be satisfied to be
considered for certification as a Level I inspector. Those requirements
include: Two years related expzrience or high school graduate plus

one year related experience or college level work leading to associates
degree in related discipline plus six months of related experience
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in equivalen\ testing, examination or imspection activities associated
vith power plants, heavy industrial facilities or other similar
facilities.

Contrary to the above, five QC inspection personnel performing
measurings, tests and examination of the containment prestressing
system were not qualified inm accordance with the above prerequisites
in that they had no prior related education nor prior related work
experience in equivalent testing or imspectiom activities.



U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

REGION III

Report No. 50-329/79-19; 50-330/79-19
Docket No. 50-329; %0-330 License No. CPPR-81; CPPR-B2
Licensee: Comsumer Power Company
1945 West Parnall Road
Jackson, MI 49201
Facility Name: Midland Nuclear Power Plant, Units 1 and 2
Inspection At: Midland Site, Midland, Michigan

Inspection Conducted: September 11-14, 1979

Inspector: E. (} Gallaghe 3 3 Z25 Z73

. ot
Approved By: D. W. Hayes, Ché ?/)\{/7?
Engineering Support Section 1 o

Inspection Summary

Inspection on September 11-14, 1979 (Report No. 50-329/79-19; 50-330/79-19)
Areas Inspected: Containment prestressing system work procedures, work
activities and quality records (units 1 and 2); QC imspector qualifications;
status of soils work activities and 50.55(e) reports relative to contain-
ment prestressing system and concrete expansion anchors. The imspection
involved a total of 27 imspector-hours by one NRC iamspector.

Results: Three areas were inspected. Two items of noncompliance were
identified in the areas inspected. (Infraction - inadequate design coutrol -
Paragraph 2.2; Infraction - inadequate QC personnel qualifications - Para-
graph 1.c).




DETAILS

Persons Contacted

Principal Licensee Employees (CPCO)

*B. W. Marguglio, Director Quality Assurance
*D. M. Miller, Site Manager

*T. C. Cooke, Project Superintendent

*G. T. Black, Quality Assurance Engineer

*R. Wheeler, Staff Engineer

*J. L. Corley, Section Head - IE & TV

*D. Hora, Civil QA Supervisor

Bechtel Power Company

*J. A. Rutgers, Project Manager

*w. L. Barclay, Project Quality Control Engineer

*A. J. Boos, Project Field Engineer

*W. J. Creel, Quality Assurance Engineer

*L. A. Breisback, Project Quality Assurance Engineer

*Denotes those in attendance at exit meeting.

Licensee Action on Previously Identified Items

(Closed) Noncompliance (329/79-10-01; 330/79-10-01): Inadequate control
of design interfaces; (a) Specification C-2 specified material for pre-
stressing system sheathing to conform to ASTM A-366-66 or 68 while FSAR
Section 3.8.1.6.3 required ASTM A-513, type 1, Grade 1010-1020 or A-53
type E or S, Grade B. FSAR Section 3.8.1.6.3 has been revised via amend-
ment 22 to be compatible with specificatioa C-2 requirements. (b) Speci-
fication C-49, Section 6.2.2 specified the chemical limitations for
prestressing system corrosion protective grease to be a maximum of 5 ppm
chlorides, nitrates and sulphides while FSAR table 3.8-25 required 2ppm
(chloride), 4ppm (nitrates) and 2ppm (sulphide). Specification C-49 has
been revised via change notice 5004 to meet the commitments in the FSAR.

(Open) Unresolved (329/79-10-02; 330/79-10-02): Unavailable quality
records relative to performance tests on prestressing system; items 1 and

2 of the unresclved items remains unresolved since the quality records

are being researched. Item 3 relative to buttonhead rupture tests quality
records were made available and reviewed for tendon V-79, V-77, V-82,

V-83 and found acceptable. Items 1 and 2 will be pursued during subsequent
inspections.



Functional or Program Areas Inspected

During this inspection the containment prestressing system procedures,
work activities, quality records, and inspection and testing personnel
qualifications were inspected. In addition, significant coastruction
deficiencies reportable in accordance with 10 CFR 50.55(e) relative to
containment prestressing system, concrete expansion anchors for component
supports and site soils and settlement were reviewed.

1. Containment Prestressing System (Unit 2)

Procedures

The inspector reviewed the following procedures for containment
prestressing work activities:

(1) C-2, Revision 12 (May 10, 1979) including FCR C-1986
(revised stressing sequence), FCR C-2046 (calibration of
stressing jacks and gauge). INRYCO had approved the
changes.

(2) C-2-146-9, Field Installation Manual, including FCR Nos.
2062, 2049, 2048, 2047, 2041, 2042, and 2020.

(3) PQCI-9.10, Inspection of Post-Temsioning System

(4) C-49, Revision 2, Tendon Sheathing Filler Material and FCR
2069 SCN 9003, and SCN 9004.

The inspector indicated to the licensee at the exit meeting
that PQCI-9.10 had not been revised to the revised requirements
of C-2-146-9. The licensee informed the inspector that the
changes would be incorporated and that the QC inspectors are
aware of the field chaoges in effect.

Reportable 10 CFR 50.55(e) on Prestressing Tendons

Notification in accc-dance with 10 CFR 50.55(e) was made by
licensee on July 26, 1979 that a number of containment pre-
stressing tendons were fabricated and shipped to the site with
indeterminant wire lengths and in violation of the 1/8 inch
maximum wire differential. MCAR 33 was issued on July 27, 1979
documenting the deficiency. NCR 2373 was also issued placing
the 7 vertical tendons already installed in the Unit 2 contain-
ment and 10 horizontals received in storage at the site on
hold.

Inspections by the licensee st INRYCO's Melrose Park, Illinois
facility and Wiremill facility in Florida were performed to



investigate the cause and which facility is responsible for the
fabrication of the deficient tendons. It was determined that
the tendons fabricated at the Wiremill facility produced the
tendon with differentiated wire due to the following reasons:
(1) back tension device was switched off and not operating
resulting in varying wire lengths, (2) catcher clamp was found
to be damaged due to weld fatigue, and (3) limit switch had
excessive travel. These three mechanical deficiencies contrib-
uted to the production of differential wires in the teadons
fabricated.

A total of 38 tendons have been fabricated at the newly opened
Wiremill facility. Tendons traced were as follows:

Seven vericals installed (on~hold)

Ten horizontals on-site in storage (rejected and shipped back
to INRYCO)

Seven verticals (on~hold at Wiremill)
Ten horizontals (on-hold at Wiremill)

INRYCO has submitted a salvage procedure for the seven verticals
installed in Unit 2. Procedure F-365-9.2 Revision 1, was
currently under review and comment which proposes a method to
field cut and modify to satisfy requirements.

Bechtel has performed two quality program verification surveys

of the INRYCO facilities. Results are documentes in QPVS

No. 9Q and 10Q. In addition, a Bechtel imspector is stationed

at the Wiremill facility to perform continued inspection of the
tendon fabrication.

The NRC regional office will review the final 50.55(e) report
upon receipt. v

Qualifications of QC Inspectors for Prestressing Work Activity

During a May 14-17, 1979 inspection (report No. 329/79-10;
330/79-10; page 4) the NRC inspector had indicated to the
licensee that none of the Bechtel QC inspectors to be assigned
the inspection and testing of the containment prestressing
system has any prior related work experience on prestressing
systems nor construction of power facilities. At this time no
work had begun on the installation of the prestressing system.
The inspector, indicated that this matter would be reviewed
during followup inspections.



During this inspection the matter of qualification ot quality
control inspection and testing personnel was once again reviewed.

The personnel qualification and training records of eleven
qQuality control personnel were reviewed and compared to the
requirements of Regulatory Guide 1.58 and ANSI N45.2.6. It was
concluded tha. five of the individuals certified as level I
inspectors were not qualified in accordance with the above
standards as well as Bechtel program requirements contained in
PSP-G-8.1, Qualification, Evaluation, Examination, Training and
Certification of Comstruction Quality Control Personnel.

Section 5.2 (Education and Experience Rzquirements) of G-8.1
requires that one of the following requirements be satisfied in
order for an individual to be considered for certification as a
level I inspector:

(1) Two years related experience in equivalen® testing, exami-
nation or inspection activities associated with power
plants, heavy industrial facilities or othe: similar
facilities.

(2) High school graduate and one year of related experience in
equivalent testing, examination or inspection activities
associated with power plaats. . .

(3) Completion of college level work leading to an Associate
Degree in a related discipline plus six months of related
experience in equivalent testing, examination or imspection
activities associated with power plants. . .

It is important to note that the above requirements are also
included in Regulatory Guide 1.58 and ANSI N45.2.6 and requires
education in a related discipline (i.e. technical, engineering,
etc.) and prior work experieace in a related field of testing,
examination or inspection activities (i.e. concrete, soils,
prestressing, etc.)

The personnel qualifications of five of the QC imspectors
certified as level I indicated no prior related education nor
prior related work experience nor prior related comstruction
experience. A summary of the individuals qualifications are
contained in Appendix I. These individuals have performed
various QC inspections on the Unit 2 containment prestressing
system. It is important to note that the remaining six QC
inspectors have not had any prior xperience with prestressing
systems, however, they have had prior comstruction experience.



Discussions with the licensee's contracter Project Quality
Control Engineer (PQCE) indicated that an attempt was made to
secure fully qualified personnel through the corporate office.
However, that office was unable to supply the requested per-
sonne; based on comments by the PQCE.

The liceasee's contractor (Bechtel) informed the NRC iaspector
that Section 5.1.2 of program G-8.1 states, "The education and
experience requirements specified below shall not be treated as
absolute. These requirements may be altered when other factors
provided reasonable assurances to the supervisor respoasible —
for certifying a lower level candidate that the person can
competently perform & particular task." The license indicated
relaxation of the education and experience requirements was
exercised based on the above provisions.

The inspector informed the licensee that while it was fully
recognized that the requir_acnts for education and experience
are not absolute, the iutent of the Regulatory Guide 1.58 and
ANS] N&45.2.6 was that the individual has prior related education
and related experience while perhaps not the exact length of
time.

The inspector indicated to the licensee that the liberal inter-
pretation of the requirements were unacceptable and considered
to be an item of noncompliance with 10 CFR 50, Appendix B,
Criterion II. (329/79-19-01; 330/79-19-01)

Observation of Prestressing System Work Activities (Unit 2)

The inspector observed selected work activities relative to the

Unit 2 prestressing system. The following specific items were
observed:

(1) Tendon D124 stressing using calibrated Jack No. 1 and
Gauge No. 191: Bushing ID MW-303, Beaning Plate GM-257;
lock off load and tendon elongation were within predicated
raoge.

(2) Greale tank Jlemperature 152°F; required temperature is
140° to 210°F.

(3) Tendon D-112 stressing; Field Anchor ID MQ-120; Bearing
Plate GS-136.

(4) Completed Tendoa D-124 and D-312

The above work was observed to be performed according to the
prescribed work procedures.



e. Quality Records for Prestressing System (Unit 2)

The following prestressing system qyality records were reviewed:

(1) Nonconformance Reports

NCR-2205 (Open) Lack of acceptance/rejection criteria for
rust and bent wires on lendonos H13-252 aand H13-24.

NCR-2505 (Open) Tendon D-301-2 had 5 wires broken during
stressing.

NCR-2372 (Open) Issued 50.55(e) on differential wire
lengths.

NCR-2382 (Closed) One wire on shop-end buttomheaded but
sent to site = wire repaired.

NCR-2383 (Open) Tendon H21-234 and H21-236 inspected with
"E" rust status - unacceptable rust - wires pulled for
testing.

The above NCR's will be reviewed when fully dispositioned by
the licensee.

(2)

(3)

Buttonhead Repair Log

This log tracks the buttonheads inspected and indicates
the number defective and repaired im order to meet speci-
fication requirements on permissible number of buttonheads
defective. Tendon V-90 indicated six buttonheads were
defective after repairs made. Specification C-2 permits
only four. The licensee indicated V-90 is being reviewed
and repairs to be recommended by engineering.

Stressing Gauge Dial Comparison

The stressing gauges are compared to a master gauge once
daily. If the gauge is determined to be out of calibration
the last tendon stressed is completely restressed with a
calibrated gauge. The new stressing valves are then
compared to the work performed with the uncalibrated

gauges ard evaluated to determine if other tendons require
work. .

Tendon D-321, V-28 and D-121 were restressed due to gauges
being out-of-calibration.



(4) Field Buttonhead Records - Tendons V2-2, V3-2, Vi13-2,
V14-7 and V54-2 were reviewed and found acceptable.

The inspector indicated to the licensee that the quality
for the tendons completed to date have not been completely
assembled in order to perform a complete review of each
tendon. Various inspection and quality documentation is
located in various files without a complete review of an
individual package as required by the Field Iaspection
report.

The licensee indicated the completed tendon package would
be assembled and reviewed prior to final acceptance of the
work.

2. Review of £ ~_ Soils and Settlement

a. Backfilling Procedure

Specification C-211(Q), Revision 7, Structural Backfill, Section
8.1.2 and 8.2.4 permits the use of lean concrete ia lieu of
structural backfill and sand backfill material. This specifi-
cation is used for placement of safety-related soils. The

above sections state, "Lean concrete shall be made of non-Q
(non-safety related) material and workmanship."

The inspector observed lean concrete material placed adjacent
to the borated water storage tanks in the tank farm area which
is designated as a safety-related "Q" area. The licensee
informed the inspector that previously placed lean concrete
material in safety-related areas were also designated and
placed as non-safety related material.

10 CFR 50, Appendix B, Criteria III requires that appropriate
quality standards are specified and that deviations from such
standards are controlled. Contrary to the above, materials
being used in safety-related structures were specified and
permitted to be of non-safety related material and workmanship.
The quality assurance program has not provided control over
this safety-related work activity.

This is considered an item ¢f noncompliance with 10 CFR 50,
Appendix B, Criterion III (329/79-19-02; 330/79-19-02)
/#

b. Placement of Soils

Specification C-211, Section 8.5.1 requires that equipment
being used to compact soils be quaified prior to use. Quality
control initiated NCR 2492 on August 30, 1979 due to Bechtel



construction use of an unqualified type of hancdheld compaction
equipment ("po-go etick") in safety-related "Q" areas. The
Bechtel project field engineer dispositioned the NCR as not
being valid while being aware of the specification requirement.

The "po-go stick" was sgain leter used in safety-related areas.
Bechtel QA department subsequently issued Stop work report No.
6 for use of such equipment until such time that the nonconfor-
mance was resolved.

The licensee has indicated that Bechtel Geotech has directed
the field to qualify the equipment as required prior to any
further use.

The NRC inspector questioned the licensee wky the project field
engineer was permitted to disposition the NCR as invalid and
again permit the use of the equipment in wviolation of the
requirements. The licensee indicated that the quality management
personnel would take appropriate action to preclude such events
and that QA acted promptly in issuing the stop work repo:it.

P Status of Site Settlement

The surcharge load in and around the diesel generator building
bas been removed as of the end of August, 1979. Soil response

to the removal of the surcharge is being monitored. Discussion
with the licensee, Bechtel Geotech and DR. Duanicliff indicated
that the soil has rebound approximately 3/16 of an inch; expected
rebound is predicted to be on the order of 1/2 inch or less.

Temporary dewatering system in the vicinity of the Unit 1 and 2
valve pits have been installed, however no pumping or drawdown
of the ground water had begun at the time of this inspection.

Pile tests are being planned in the vicinity of the service
water pumphouse structure. Tests are to begin in early October
by Bechtel Consultants.

Excavation of soft-material in the borated water storage tank
farm was in progress with placement of sand material inside and
around the tank foundations. Sand was being placed using
qualified handheld compaction equipment to 85% relative density
for support of structures and 80% relative density for areas
other than under structures.

3. Review of 50.55(e) on Concrete Expansion Anchors

Specification C-305, Revision 9, Section 6.2.2 requires shell type
expansiou anchors to be tension tested to the specified loads. In



addition, in-process inspection is required Because in-process
inspection had uot alweyvs been performed it was requested to randomly
select 60 snchors to verify adequacy of past installations

After testing 32 of the anchors, the results indiceted nine failures
where the anchor slipped prior to achieving the test load. At this

time MCAR 34 was issued on August 21, 2979 Results are documented

on NCR-2461 and NCR-2481

Eogineering requested another 100 anchors to be imspected ( TWX-5383
dated August 24, 1979) for proper setting and tension tests The
results of the additional tests are documented on QCFM=6560/A1-667
dated September 6, 1979 Visual results indicate 20 acceptable and
87 unacceptable (i.e not fully set). Twenty-three (23) could be
reset. Sixty (60) 3/8 inch anchors were tension tested of which two

failed while 37 1/2 inch and five 5/8 inch were tensioned and found
acceptable.

The licensee indicated that approximately 900 of the shell type
anchors have been installed prior to identifying the deficiency
Because of the above information the liceansee reported the defi-
ciency in accordance with the requirements of 10 CFR 50.55(e)

The licensee is continuing to evaluate the results of the testing
and what corrective aclion is required to resolve the deficiency
The final 50.55(e) report will be reviewed upon receipt by the NRC.

Exit Interview

The inspector met with the licensee representatives (denoted under Persons
Contacted) on September 14, 1979. The inspector summarized the scope and
findings of the inspection. The findings were also discussed via telephone
with Mr. B. Marguglio and management of RIII NRC on September 17, 1979.

he licensee acknowledged the findings as reported.

Attachment: Appendix I




PRESTRESSING SYSTEM QC PERSONNEL QUALIFICATIONS

APPENDIX 1

Bechtel Certified Related Related On-Site Areas of
Individual Employee Level 1| Education Experience Training Inspection
A 7-12-79 8-6-79 none- none-janitor, 25 hours Tendon insertion,
high school cook, IGA buttonheading,
stressing,
greasing (lst shift)
B 7-12-79 8-6-79 none- none- 23 hours Tendon insertion,
high school Ramada Inn, buttonheading,
printer stressing,
e greasing (lst shift)
c 7-12-79 8-6-79 none- none- 26 hours Tendon insertion,
3 year student buttonheading,
college last stressing,
greasing(2nd shift)
D 7-16-79 8-6-79 none- none- 26 hours Tendon insertion,
B. A. student buttonheading,
Business last stressing,
greasing (lst shift)
B 7-12-79 8-6-79 none- none- 28 hours Terminated on 8-10-79
high school bar tender



UNITED STATES
NUCLEAR FEGULATORY COMMISSION

REGION Il
799 ROOSEVELT ROAD
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Docket No. 50-329 e .
Ducket No. 50-330

Consumers Power Company
ATTN: Mr. James W. Cook
Vice President
Midland Project
1945 West Parnall Road
Jackson, M. 49201

Gent lemen:

This refers to the inspection conducted by Messrs. E. T. Gallagrer and

R. B. Landsman of this office on August 27-29, 1980, of activities at the
Midland Nuclear Plant, Units 1| and 2, authorized by NRC Comstruction
Permit Nos. CPPR-81 and CPPR-82 and to the discussion of our findings
with Mr. J. L. Corely at the conclusion of the inspection.

The enclosed copy of our inspection report identifies areas examined
during the inspection. Within these areas, the inspection consisted of a
selective examination of procedures and representative records, observa-
tions, and interviews with personnel.

No items of noncompliance with NRC requirements were identified during
the course of this inspection.

In accordance with Section 2.790 of the NRC's "Rules of Practice," Part
2, Title 10, Code of Federal Regulations, a copy of this letter and the
enclosed inspection report will be placed in the NRC's Public Document
Room, except as follows. If this report contains information that you or
your contractors believe to be proprietary, you must apply inm writing to
this office, within twenty days of your receipt of this letter, to with-
hold such information from public disclosure. The application must
include a full statement of the reasons for which the information is con-
sidered proprietary, and should be prepared so that proprietary informa-
tion identified in the application is contained in an enclosure to the
application.




Consumers Power Company
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We will gladly discuss any questions you have concerning this

inspection.

Sincerely,

G. Fiorelli, Chief
Reactor Construction and
Engineering Support Branch

Enclosure: IE Inspection
Reports No. 50-329/80-25
and No. 50-330/80-26

cc w/encl:

Central Files

Reproduction Unit NRC 20b

PDR

Local PDR

NSIC

TIC

Ronald Callen, Michigan
Public Service Commission

Myron M. Cherry, Chicago
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U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

REGION III

Report Nos. 50-329/80-25; 50-330/80-26
Docket Nos. 50-329; 50-330 License Nos. CPPR-81; CPPR-82
Licensee: Consumers Power Company

1945 Parnall Road

Jackson, MI 49201

Facility Name: Midland Nuclear Power Plant, Units 1 and 2

Inspection At: Midland Site, Midland, MI
Inspection Conducted: gust 27-29, 1980
=
Inspectors: E. J. Gﬁluber%”%‘”’ VZ/L/g G
R. B. Landsman M M’w\ ’//L/w
K7 /
) il
Approved By: D. W. Hayes, {ef/ e 9//2/5")

Engineering Support f:ction i

Inspection Summary

Inspection on August 27-29, 1980 (Report Nos. 50-329/80-25; 50-330/80-26).
Areas Inspected: Containment prestressing system work activities, procedures,

and quality records; meeting held on August 29, 1980 regarding Midland
soil issues. The inspection involved a total of 40 inspector hours by
two NRC inspectors.

Results: No items of noncompliance or deviations were identified in

the areas inspected.




DETAILS

Persons Contacted

Principal Licensee Personnel (CPCo)

*J. L. Corley, Site Quality Assurance Superintendent
*D. J. Vokal, Supervisory Engineer, PMO

Bechtel Puwer Company

*R. Sevo, Quality Assurance Engineer

*E. Smith, Project Field QC Engineer

*P. Corcoran, Resident Ass't. Project Engineer
*J. L. Hoekwater, Resident Civil Engineer

*J. Betts, Field Civil Engineer

*J. E. Russell, Ass'T. Project Field QC Engineer
*“P. Van der Veer, Quality Control

NRC Resident
R. Cook
“Denotes those in attendance at the exit meeting held on August 29, 1980.

Licensee Action on Previously Identified Items

(Closed) Unresolved Item (329/80-01-07; 330/80-01-08); Inryco had not
included complete calibration records for prestressing system jacks.
Inryco has now supplied the required calibration records for Prescon
Jacks #1 and #3 and Dugdeon jack #'s 8780, 8778, 8783, and 8784. In
addition, Bechtel letter LAD-1551 states that the jacks are considered
"Q" equipment and records are required to be maintained in permanent QC
files. Spec C2-146, Section 12.1 has been revised to specify the jack
calibration as "Q" and records reviewed accordingly. This item is con-
sidered closed.

(Closed) Unresolved Item (330/80-09-01); Tendon H-21-234 had 2 button=
headed wires thac had not seated upon restressing. NCR No. 2964 was
issued and required the tendon to be removed and replaced. It was veri-
fied that tendon H-21-234 had been replaced. This item is considered
closed.

(Closed) Unresolved Item (329/80-04-01; 330/80-04-01); Unit 2 pre-
stressing system quality control records were found to be inaccurate in a
number cf cases where incorrect anchor head identification was noted and
incorrect tendon elongation calculated. A review of the completed Unit 2
stressing cards was performed and correction has been completed. This
item is considered closed.



Functional or Program Areas Inspected

During this inspection, the containment prestressing system procedures,
work activities and quality records were reviewed. In addition, the
inspectors attended a public meeting held at Consumers Power Company
offices in Midland, MI. The meeting concerned CPCo's appeal the NRC
staff's request for additional soil borings in the plant fill and cooling

lake dike.

The appeal was made to the Director and Assistant Director of

Engineering in the office of Nuclear Reactor Regulatory (NRR).

3. Containment Prestressing System

Prestressing System Work Activities (Unit 1)

The inspector observed selected work activities relative to
the tendon insertion and buttonheading on the Unit 1 contain-
ment. The following specific items were observed:

(1) Tendon Insertion: Teandons V-34-1, V-107-1, V-105-1,
V-28-1, V-83-1 and V-85-1 were observed being installed.
The tendons were in acceptable conditicn with no signs or
corrosion along the tendon lengths.

(2) Tendon Buttonheading - Tendon V-14-1 was observed
being buttonheaded in the Unit 1 tendon access tunnel.
Bechtel QC inspector was present and was performing 100%
buttonhead inspection with calibrated GO-NO-GO gauge, dial
indicator, and optical comparator.

Tendon stressing and greasing operations were not in progress
during the inspection.

Prestressing System Material Records (Unit 1)

Material certification records for Unit 1 vertical tendons
observed being installed were reviewed and compared to the
material requirements of ASTMA-421 BA wire. The following
tendon records were reviewed:

V=84~1 thru V-89
V-80~1 thru V-83-1
V=107=1 thru V-110-1

The material records were found to be in accordance with
requirements.



Review of Nonconformance Rep.rts (Unit 1)

The following nonconformance reports were reviewed in order to
verify adequate resolution of each identified deviation:

NCR NO. Status

2933 Closed
2974 ”
2979 "
2981 "y
2984 »”
2994 *
3032 ”
3035 i
3081 il
3093 -
3100 -

Open nonconformance reports are to be reviewed during a sub-
sequent inspection. The NCR's closed were identified and
resolved in an acceptable manner.

Stressing Sequence - Inryco drawing C=2-170, Revision 4b was
reviewed. It was noted that the stressing sequence has been
modified a number of times to accommodate field installation
due to availability of tendons. FSAR Section 3.8.1.6.3.2
states, "a detailted sequence of tensioning each tendon is
developed by the tendon supplier". The prestressing system
supplied at Midland is Imnryco. FCR 2412 requrested engineering
to revise the stressing sequence. Bechtel letter dated May 19,
1980 requested Inryco concurrence on the change. Inryco re=
sponded on July 7, 1980 with acceptance of the revised sequence,
In addition, Bechtel had available the supporting documentation
in evaluating the revised stressing sequence with reference to
the original design guide.

Review of Quality Records (Units ! and 2)

The inspector reviewed the quality records relative to contain-
ment prestressing system for Units 1 and 2. The records con=
tained completed inspection report, tendon pulling card, button-
heading card, stressing records and greasing card. The following
specific records were reviewed:

(1) Unit 1 - Dome tendons D-301-1 thru D=306-1, D-201-1,
D-202-1, D=309<1, D-311=1 and D-312-1.



(2) Unit 2 - Tendons D-212-2, D-209-2, V-74, 75, 82, 78, 79,
and 109, V-80, V-85, and V-77.

The above records were complete and in satisfactory condition.

No items of noncompliance were identified in the above areas
inspected.

2. Meeting on Soils Issue at CPCo Office

A meeting was held between Consumers Power Company and NRC staff on
August 29, 1980 to provide CPCo the opportunity to appeal to the NRC
Division Director of Engineering a staff position requiring addi-
tional exploration and testing of soils at the Midland plant site.
The CPCo consultants provided a statement to the NRC staff which
indicated that further soil exploration would not be necessary since
the engineering properties of the fill material have been identified
since the surcharge in the Diesel generator building area. The NRC
staff also made a presentation indicating the reasons for requesting
the additional tests. After the two presentations were completed,
the NRC Division Director indicated that a final decision would be
made after the licensee submitted additional information that had
not yet bebeen submitted to the NRC staff for review. This informa-
tion would be made available by September 15, 1980 at which time a
final decision regarding the licensee request not to take any addi-
tional soil borings or tests would be made.

Exit Interview

The inspectors met with licensee representatives (denoted in the Persons
Contacted paragraph) at various times during their inspection activities.
The scope and purpose of the inspections were outlined along with the

findings of the inspection. The licensee representatives acknowledged the
indicated results. b
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Dockat No. 50-329
Docket No. 50-330

Consumers Power Company
ATTN: Mr. Stephen H. Howell
Vice President
1945 West Parnall Road

Jackson, M. 49201

Gentlemen:

This refers to a special aanouncld‘!iipcction<;;:t1ng Lith
corporate management condysted on February 7, 1979,

« J. G. Keppler and staff members of this off ith you,
members o. your staff and ers of actors

staff at the Midland site.

The purpose of the meeting was to review the Midland project
Status, the settlement of the diesel generator building,
inform you of changes in the organization of this office and
to confirm commitments regarding continuing Quality Assurance,
Quality Concrol coverage for the Midland projact,

The cﬁclolcd copy of our inspection report summarizes the
discussion.

In accordance with Saction 2.790 of the NRC's "Rules of
Practice," Part 2, Title 10, Code of Federal Regulations, a
copy of this letter and the enclosed inspection report will

be placed in the NRC's Public Document Room, except 25 follows.
If this report contains information that you or your contractors
believe to be proprietary, you must apply in writing to this
office, within twenty days of your receipt of this letter, to
withhold such information from public disclosure. The
arplication muset include a full statoment of the reasons for
wiiich the information is considered proprietary, and should be
prepared so that proprictary information identified in the
application is contained in an enclosure to the application.
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Consumers Power -2 - MAR 2 9 1879
Company

We appreciate having the opportunity to meet with members
of your corporate manageaent and Midland staif. We will
gladly discuss any qQuestions you have concerning this
inspection.

Sincerely,

o ey,
‘_‘:DV’M
G. Fiorelli, Chief

Reactor Construction and
Engineering Support Branch

Enclosure: IE Inspection
Rpt No. 50-329/79-04
and No. 50-330/79-04

cc w/encl:

Central files

Reproduction Unit NRC 20b

PDR

Local PDR

NSIC

TIC

Ronald Callen, Michigan Public
Service Commission

Dr. Wayne E. North

Myron M. Cherry, Chicago

~
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early in th» work process thar had been done
ioitially in the structura. concrete phase of
constructicn. The intend s to act early emough

to avoid problems and then be fovced to itcrease

the overview program in the mechanical and

electrical areas. The NRC gezmented thist It azpeared
that there would be a probles if the overvige —~—

-——339 progran vas cHaG %d ¥0 redurs Inspection In that
most of the signilicant problems identified at

Midland were a result of the ovarylav progras.
/
Lonclusicn

Mr. Keppler stated iz conclusion that the Midland units vere greater
50% complete, the nvuier of roncompliance items found by NRC
inspectors vas comparable to other construction sites,

although significant problems vera {dentified years ago, with the
exception of the diesel building, most ¢/ the problems appeared to be
resolved. The Consumers Power Company Quality Assurance overview

is very iloportant and Consumers Power Company has done a good job of
reporting tue 40 CFR 50.55(e) items. This reporting dezonstrated an

openuess in the program rather thar attemptiag to hide any deficien:
conditions that vere fcund.
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EUGENE J. GALLAGHER, P.E,-
CIVIL ENGINEER

EDUCATION

BS IN CIVIL ENGINEERING, VILLANOVA UNIVERSITY, 1973
MS IN STRUCTURAL ENGINEERING, POLYTECHNIC INSTITUTE OF NEW YORK, 1974

REGISTRATION: PROFESSIONAL ENGINEER

STATE OF ILLINOIS, NO. 37828
STATE OF FLORIDA, NO. 29114
STATE OF LOUISIANA, NO. 16376

PROFESSIONAL RECOGNITION

AMERICAN SOCIETY OF CIVIL ENGINEERS
AMERICAN CONCRETE INSTITUTE
TAU BETA PI NATIONAL ENGINEERING HONOR SOCIETY

PROFESSIONAL EXPERIENCE

1978 - PRESENT U.S. NUCLEAR REGULATORY COMMISSION, OFFICE OF
INSPECTION AND ENFORCEMENT, REGION |11, GLEN
ELLYN, ILLINOIS

1973 - 1978 EBASCO SERVICES, INC., CIVIL ENGINEERING DEPT.,
NEW YORK, N.Y.

1972 - 1973 VALLEY FORGE LABORATORY, CONCRETE AND SOILS LAB,
VALLEY FORGE, PA,

SUMMARY OF EXPERIENCE

DESIGN OF REINFORCED CONCRETE AND STEEL STRUCTURES.

FOUNDATION DESIGN AND SOILS INVESTIGATIONS.

LAEORATORY TESTING AND INSPECTION OF CONCRETE, STEEL, AND SOILS,
INSPECTION OF URANIUM MINE EARTH EMBANKMENTS AND DAMS.
INSPECTION OF STRUCTURES UNDER CONSTRUCTION.

INSPECTION OF MATERIAL SOURCES.

DESIGH OF HYDRAULIC AND WATER SUPPLY SYSTEMS.

OESIGN AND INSPECTION OF PIPING SYSTEMS.

RESIDENT CIVIL ENGINEER ON POWER PLANT CONSTRUCTION PROJECTS.
REVIEW OF MANAGEMENT CONTROLS FOR CONSTRUCTION PROJECTS.

QUALITY ASSURANCE PROGRAM REVIEWS.

DEVELOPMENT OF BUILDING CODES, STANDARDS, AND REGULATORY GUIDES.




ADDITIOKRAL TRAINING
AMENTALS OF I1!SPECTION, NRC, FEBRUARY 1978 (40 HOURS)
IDAMENTALS COURSE, N c, MARCH 1978 (4O HOURS)
TE TECHNOLOGY AND COCES, PORTLAND CEMENT ASSOC., MAY
CE COURSE, WRC, AUGUST 1978 (4O HOURS)

IZTVVE EXAMINATION F'D CODES, ROCKWELL INT'L.
‘:L~EurALS COURSE, NRC
n

NOVEMBER 1978 (40 HOURS

METALLURGY, OH!O STATE UNIVERSITY, SEPTEZMBER
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spouse's nane _Alniral Janette Ferris  "Jan" §

PHOTO DATE

- CHILDREN BIRTHOATES

-

tain
MILITARY SERVICE & HANK Cap

PROFESSIONAL LICLNSES AND SOCIETIES

California State (14233) Civil
Minnesota (12201) Civil
U. S. Committee on Large Dams

American Society of Civil Engincers
boston Society of Civil Engincers

International Sociely for Soil lMechanics and
Foundation Engincering

————

— — . B .

EQUCATION AND PERSONAL DEVELOPMENT PROCKRAMS

DEGREE, CERTIFICATE,  LYC.

SCHOOL MAJOR |[OR SUBJECT) DATE
B.S. Queens University,
Belfast, Ireland Struct. Hydraulics June 19/,
S.H Harvard Univ., Soil Hechanics June 195
Cambridge

\

OTHER SIGNIFICANT INFORMATION (Reler 10 instructions before coimplating)
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FomMMioN L,
SHREIARY OF nEroORYUMLIrICS AND
CHESHFICANRT ACCOMPLISIIMLNTS

Porforesd soil and foundalion enxlyses
far daws in Cilifornia, Ciregun, Mianesoti.
and Coljorady

Perfored anil und foundation anzlyses fo
a Toasihility study for the CART Trans
fav Tabe,

Perforacd ol and foundat.ion 2nalyses
cud preparol and/or reviowed soils sectis
of Saiaty faalysis RBeports for at least 1
nurlear poser planls in the USA.

frepored soil reporls for siting studies
for nucicer pewer plants in the south-
eastern, contral and northwostern USA.
Carried oul studies and prenared designs
for foundations for structures at taconit
plants in Hichigan and Minnesota and for
copper facilities in Michigan, Utah,

Now tioxico and Arizona. This included
tailings dam design, thickener and ore
storage facilities.

Performed soil and foundation analyses fo
fossil fuel planls in Lhe western USA.
Presented soils information to Atomic
tnergy Comm. on a number of nuclear plant

- -
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SOIL & ROCK INSTRUMENTATION

GEOTECH

SEOTECHNICAL  INSANMIARTION DIVISION

SOLDBES » 20 SODRNIQYTF ATIQIATES,

october 19' 191 1SC IACTuwrC)W/‘f,".f
File No. D-201422L ' J| |

JACH 112 |
DAFT . 1 /
SQILE 4 !

R

Dr. Sherif Afifi, LS | -
bechtel Asscciates Professional Corporation, |

P.O. Box 1000, :::3 )
Ann Arbor, Michigan 48106 — — >

Re: Midland Units 1 -geg2.001 30 579
Diesel Generator Building
Settlement Measurements

Dear Sherif:

In response to your request, I have reviewed your plots of initial
elevation versus settlement at the 14 Borros anchor and settlement
platform clusters sent to me on 9/20/79. The last date on these
plots appears to be 6/15/79.

Cluster Plots

My approach has been:

(a) To look for irregularities in the cluster plots, recog-
nizing particularly that, unless arching is taking place,
settlement Lt a particular elevation must be greater than
settlement at a point below that elevation.

(b) To judge irregularities on the basis of instrument plan
positions: 1i.e. we should not expect a smooth cluster
plot if the instruments are widesrread in plan.

(¢) To judge irregularities on the basis of anomolies noted
on the installation record.

My review is summarized on Table 1. Note that I can in no case
provide a conclusive explanation, but I believe the review does
provide input to judging data quality.
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Page 2 - Bechtel Assoc. Prof. Corp. - October 19, 1979 - File No. D-2010-!

'Settlemént Below Elevation 600 Ft.

During a telephone discussion on 9/20/79 you gave me the following
data:

Elevation Number of Anchors Settlement Through
7/27/79
599 2 98", 3.3
592' 3 0.7, 0.7, 1.3"
585" 2 0.4", 0.5"

and questioned the scatter of data. I have evaluated as follows. Judge
data on basis of regularity on cluster plot and notes on installation
logs, and then assess data validity. The review is summarized on

Table 2. As can be seen, there is reason to favor the smaller values

of settlement and question the 1.3", 0.8" and 1.3" measurements.

Sincerely

,4L1/¢ ,$¢¢oo¢4¢/{€ééé;§::_
JD:mc /Jobn Dunniclif?

Geotechnical Instrumentation
Consultant

¢c: Walter R. Ferris, Bechtel, San Francisco)This letter supersedes

William R. Beloff )Jmy review dated
October 11, 1978.

€ | ___ s7mR02196




]

REVIEW OF CLUSTER PLOTS

POSSIBLE EXPLANATION

e AL T RAZ A

TABLE 1.
CLUSTER IRREGULARITIES

NO.
i None
2 BA-40
2 PL-22, 45
3 PL-23, 46
4 BA-47
5 BA-44
6 BA-19

on 2/16/79
6 PL-16
7 BA-49
: PL-17, 48

on 2/16/79
g BA-4
9 BA-22,23,24
10 BA-12
12 BA-53

L —

Error in computation of initial
survey data (1)

Platforms nrot settling with
top of f£1i11 (2)

Platforms not settlinog with
top of fill (2). Note also
that BA-59 is noted on instal-
lation log as "readings may be
less accurate than normal"”, but
for marginal reason of smaller
than normal anchor drive.

BA-59 data appears to be rea-
sonable.

Error in computation of initial
survey data (1).

Error in computation of survey
data (1), downdrag on outer

pipe (3).
Minor survey inaccuracy.

Platform not settling with
top of £4il1 (2).

Noted on installation log as
"readings may be less accurate
than normal'", due to aachor
prongs being expelled only 1.5".

Platform not settling with
top of f£111 (2).

Noted on installation log as
"readings may be less accurate
than normal", due to grout in
gutar pipn.

BA-24 is not at same plan loca=-
tion as BA-22,23. However,
BA-22 and 23 are c.ose together,
and data are inconsistent. No
explanation for this but suggest
you check computations from
survey data (1).

Error in computation of initial
survey data (1), downdrag on
outer pipe(3).

Noted on installation log as
"readings may be less accurate
than normal”, due to anchor
prongs being expelled only 1".

S3302197




IRREGULARITIES POSSIBLE EXPLANATIONS

and 3/15/79 data appear reasonable.
13 BA-6 on 6/15/79 Minor survey inaccuracy.
14 Throughout Large spread of cluster in

plan. Justified only in com-
paring BA-55 with BA-56, and
that comparison appears rea-
sonable. Interesting to note
that the cluster with largest
spread in plan gives the most
irregular plot, as would be
expected.

BA-51 on Z2/16/79 |- No explanation, but subsequent

NOTES:

(1)

(2)

(3)

I recommend you check calculations, going back to raw data in
the survey books. The initial readings appear to be the most
uestionable, because later incremental settlement generally
gooE :easonaﬁle. If that does not reveal an error, I can think
of no explanation for this irregularity.

I understood that some settlement platforms were seated on the

Structure, some on the mud mat, some on the fill. If an ot
these platforms were not sea settled
awa rom the atform, data would be as shown on the cluster
plots (1. Tat?

€. platiorm settlement less than lower anchor settlement).
I do not have enough data to evaluate this, but you can do so on
the basis of

(a) Platform elevations with respect to structure elevations
see Table 2 in SRI DGB draft instrum:nt report dated
February 1979.

(b) Platform size. Platforms were 6" x s 223, o
2' x 2', depending I believe on underlying material
(check with Austin Marshall). Sizes of platforms in
question are:

PL-22 2'z2 2
PL-45 - B A
PL-23 ™ 2z
PL-46 2'x 2
PL-16 Not noted on log
PL-17 - S
PL-48 2'z2 2

This is merel h si at fits the data, and is
not a sure explanation. If the ggtton of the outer 1" pipe

does not slide freely over the imnmer 3" riser rod (i.e. if the
greased hose plug does not prevent the annular space being plugged
by soil), downdrag on the outer pipe will result in anchor settle-

ment, and if the anchor is deep it will indicate large settlement.

$73502198
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TABLE 2,

REV. . OF SETTLEMENT BELOW

ELEVATION 600 FT. AS GIVEN BY BORROS ANCHOR DATA

ANCHOR ELEV. CLUSTER EVALUATION OF DATA ON BASIS OF APPROX .,
NO. FT. NO. Cluster Installation Overall SETTLEMENT
(1) Pattern Log THROUGH

6/15/79

Inches
49 599.5 7 bad bad bad 1.3
44 599.1 5 \ bad (2) good bad (2) 0.8
53 598.0 12 good bad questinnable 0.7
59 595.5 3 good questionable | probably good ?| 0.2
8 594.3 13 good good good 0.6
12 691.5 10 bad (2) good bad (2) 1.3
42 591.4 2 good good good 0.7
52 586.0 9 good good good 0.5
17 584.5 6 good good good 0.4

NOTE:

(1) In decreasing elevation order,

(2) May te sble to determine mo
and camputations reveals an

re reliable value of settlement if revi
See notes in Table 1.

error,

eéw of raw survey data
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RESUME

THIRU R. THIRUVENGADAM

2124 Glencoe Hills Or., Apt. 9 Telephone: Home: (313) 971-8051
Ann Arbor, Michigan 48104 Office: (313) ?65-9709
994-1170

OBJECTIVE Structural Engineer; Supervisor-lLead Engineer

EMPLOYMENT Bechtel Corporation, Ann Arbor, Michigan: 49
From October 1973 -- continuing at present (3 months).
Lead Engineer of the Contaimment Sub roup of the
Reactor Building for The M] and Ruclear Power Plant.
omplete responsibility for the analysis, design and
production of working drawings for the Prestressed
Concrete Contairment. |n addition, responsible for
supervision of engineering/drafting personnel assigned
to the group, project correspondence in terms of client-
vendor-construction communication, specifications,
preparation of bids, bid evaluation and writing of
purchase orderi, PSAR/FSAR participation and AEC
communication, project scheduling, manpower estimates,
drawing control and personnel evaluation.

Sargent & Lundy, Chica o, I1linois:
;ra: Rugust |§"'to September 1973 (26 ?ogths).
enior Structural Analyst in the Special Structures
Group of the §tructurai Design and Orafting Division
esponsibilities included complete analysis and design
of Prestressed/Reinforced Concrete Contaimments for
both PWR and OWR Reactors, Seismic Analysis of Class |
structures, PSAR/FSAR documentation and other special
problems such as Cooling Towers, Pipe Whip Effects
and Restraints and Tornado Effects and supervision of
the three to six engineers assigned to the group.
Hames of the projects actively participated in are:
Byron/Braidwood, [11ingis; Zimmer, Ohio; LaSalle County,
IMnois; Bailly, Indiana; and Enrico Fermi IT, Michigar.

Skidmore, Owings & Merrill, Chicago, I1linois:
From March 1968 to JuTy 7977 {70 months).

Structural Engineer -- equivalent in position to Assistant
froﬁecg §¥§incur. Responsible for analysis and design
GF Severai concrete and steel highrise buildings,

Member of a group of four engineers who were responsible
for the complete design of Sears Tower, Chicago (109
RECEIVED stories -- steel framed building -- tallest in the world).

JUN 021578
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EMPLOYMENT
(cont'd)

EDUCATION

I‘.IRUZR. THIRUYENGADAM

Other projects perconally participated in are: One

Shell Square, New Orlcans, (50 stories, steel-concrete
composite); First Wisconsin Center, Milwaukee, (40 stories,
steel-braced building); and Bond Court, Cleveland,

(20 stories, steel frame).

University of I1linois, Urbana, I11inois:

From June 1966 to August 1968 (27 months).

Civil Engineering Department. Research Assistant

in the Project "Dynamic Stresses in Highway Bridges®--

Developed several Computer Programs TGF’Dynamms‘énalysis
of Single Span to Three Span Oridges under Moving Loads.

Tarapore & ggggan§, Madras, Indfa:
rom ember to September 1964 (10 months).
Design and Supervision of several Structures (e.q.

office buildings, factory and industrial buildings,
airport pavements and shell roofs).

Army Schoo! for A.M.1.E. (India) Madras, India:
From February 13954 to July 1964 (6 nonths).

Part Time Teaching in the Evenings for Licensiate
Pract.cing Engineers preparing for A.M.I1.E. (India)
Examinations.

Madras State Electricity Board, Madras, India:

From January 1963 to Uuiy TU67 (6 months).

Practical Training as a Partial Requirement for

Masters Degree in Power Engineoring. Assignments

in various Division of Hydrcelectric Power Projects
involved in Analysis and Design of Power Plant Structures,
such as, Penstocks, Surgetanks, Transmission Towers

and Power Station Structures.

University of 11linois, Urbana, [11inois: From 9/64 to 3/69
Ph.D. Degree in Civi) Cnaineering (Structures);

Recipient of Government of India Scholarship (64-66);
Research Assistant in Civil Engineering Department (66-68).

Indian Institute of Science, Bangalore, India: From 8/61 to 12/63
H_T. Degree 1n Vower Engineering (Civil & Hydraulic):
Passed with Distinction

University of Madras, Madras, India: From 6/57 to 4/61.
B.E. Dearee in Civi] Engineering; Passed in First Class
with Honours.
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” IHIRU R, THIRUVELGADAM

. Page 3
PROFESS10MAL American Society of Civil Engineers -~ Associate Momber
SOCIETY American Concrete 'nstitute -- Member
MEMBERSHIP
PERSONAL Nate of Birth: December 15, 1940
DATA Height: 5 feet, 8 inches
Weight: 175 1bs.
Farital Status: Single
Health: Excellent
Sex: Male
Citizenship: . Indian
(Immigrant to U.S.A.)
REFERENCES Available on Request
SALARY Open
AVAILABILITY Four weeks after acceptance; earlier, if necessary.
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RESUME OF JAMES W. SIMPSON

Summary of Work Experience

Positions Held Work Years
DATES PLACES WORK Soi1l & Mat. Struct. Civil Engr.
1949-1956 Indiana Resident Engineer Bridge and Highway Const, 6
1956-1957 Thailand Highway Location and Construction 2
1958 Creenland Construction and Material Engineering 1
1959-1962 Thalland Solls and Material Engineering 2
1962-1967 Indiana Structural Engineering, Bridge Designer 5
1967-1969 East Africa Soile and Materfal Engineer 2
1969-1971 Chicago Soils and Foundation Engineer 3
Mr. Simpson joined the Corps of Engineers in 1971.
1971-1972 Chicago Dist. Soils and Material Engineer, GS-11 2
1972-1974 Chicago Dist, Supervisor Soils and Material Eng., G§-12 2
1974-1978 NCD Soils and Material Engineer, Gs-13 4
1978-Present NCD Chief, Geotechnical Branch, GS-14 2
Total 18 5 8
Years ¥
TOTAL: 31 Years Work Experience
C (: ” . DL /
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Summary of Work Experlence

Positions Held Work Years
DATES PLACES WORK Soil & Mat. Struct. Civil Engr.
1949-1956 Indlana Resident Engineer Bridge and Highway Const. 6
1956-1957 Thailand Highway Location and Construction 2
1958 Greenland Construction and Material Engineering 1
1959-1962 Thalland Soils and Material Engineering 2
1962-1967 Indiana Structural Engineering, Bridge Designer 5
1967-1969 East Africa Soils and Material Englae ¢ |
1969-1971 Chicago Soils and Foundation Englneer 3

Mr. Simpson joined the Corps of Englneers in 1971.

1971-1972 Chicago Dist. Soils and Material Engineer, GS-11 2
1972-1974 Chicago Dist. Supervisor Soils and Material Eng., G5-12 2
1974-1978 NCD Soils and Materfal Englneer, G5-13 4
1978-Present NCD Chief, Geotechnical Branch, GS-14 2
Total 18 5 8

' Years

TOTAL: 31 Years Work Experience



RESUME OF ENGINEERING EXPERIENCE AND EDUCATION

NAME:
ADDRESS:

TELEPHONE NOS:
Home:
Office:

PERSONAL INFORMATION:
BORN:
DEPENDENTS:

EDUCATION:

SPECIAL SKILLS:

MILITARY SERVICE:

REGISTRATION:

EMPLOYMENT RECORD:
Datce:

Employer:
Ticle:

Grade:

Work Description:

JAMES W. SIMPSCON
951 Cedar Street
Deerfield, Illinois 60015

312/945-5967
312/353-5734

11 Feb 1923, in USA
Wife and three children

B.5.C.E. from Purdue University in 1949

Numerous courses at Universities of Purdue,
California and Wisconsin, Corps of Engineer
schools and elsewhere.

Computer programming training and use.
U.S. Marines, Stcaff Sergeant

Registered Professional Civil Engineer in States
of Indiana and Illinois.

1978 - Present

Corps of Engineers

Chief of Geotechnical Branch
North Central Division
Chicago, Illinois

GS=14

The Chief of Geotechmical Branch provides gemeral
supervision and has responsibility for all seil
mechanics, geology and comstructiom materials of
five Districts including Detroit, Chicago, Rock
Island, Buffalo and St. Paul. These Districts
include a ten-state area (sometimes only a portion
of states) extending around the Great Lakes from
upstate New York to Western North Dakota. He acts
as a consultant to the Districts on major problems.



Date:
Employer:
Tiile:

Grade:

Work Description:

Date:
Eaplover:
Ticle:
Grade:

Work Description:

Date:
Emplover:

Ticle:

Work Descriptiom:

Date:
Employer:
Title:
Grade:

Work Description:

RESUME OF JAMES W. SIMPSON (Cont.)

1974 - 1978

Corps of Engineers
Civil Engineer

North Central Division
Chicago, Illinois
GS~13

Served as stcff specialist in scil mechanics
and materials, reviewing all work documents,
including plans and specifications within the
North Central Division. Acted as consultant to
Districts in the North Central Divisionm.

1971 - 1974

Corps of Engineers
Civil Eagineer
GS-1l1 and GS-12

Developed designs plus plans and specifications
for the Chicago District in the scil mechanics

and foundations area. Types of projects included
dams, levees, highways, buildings, water fronmt
structures, retaining structures, breakwaters, etc.

1969 - 1971

Soil Testing Services
Chicago, Illinois

Soil Mechanics Engineer

Worked with this well-known consulting engineering
firm on many Chicago building foundations and
foundation problems including several high rise
buildings im Chicago.

1967 - 1969

Tippetts-Abbett-McCarthy-Stracton (Consulting Firm)
Soils and Material Engineer

Superviscer

In charge of soils and material program (up to
25 men) with regard to 410 miles of new highway
and 67 bridges in East Africa.



RESUME OF JAMES W. SIMPSON (Cent.)

Date: 1962 - 1967
Employer: Indiana State Highway Commission
Ticle: Structural Engineer

Work Description: Designar of bridges and highways.

Date: 1959 - 1962

Employer: Transportation Consultants Inc. (Consulting Firm)
Title: Soils and Material Engineer

Grade: Supervisoer

Work Description: In charge of soils and material program for
100 kilometer highway project (including several
bridges) in Thailand.

Date: 1958
Emplover: Greenland Contractors
Ticle: Survey and Material Engineer

Work Description: In charge of surveying, construction
material and control testing.

Date: 1956 - 1957
Employer: Sverdrup and Parcel Engineering Company (Comsulting Firm)
Title: Locaticon and Survey Engineer

Work Description: In charge of location and surveying for new
highway ian Thailand.

Date: 1949 - 1956
Employer: Indiana State Highway Commission
Title: Resident Engineer

Work Description: In charge of comstruction control of various
large bridge and highway projects.
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DIVISIONS AND DISTRICTS for CIVIL WORKS ACTIVITIES

I o (I'J"’Si‘v =

NORTH PACIFIC Q2 4L T

e

NEW
EMGLAND

NORTH CENTRAL

PORTLAND ‘ . J 4
RiI RIVER' {'[) Kv

UMANAA - nuuuum NORTH

e \ ATLANTIC

! "UlSVIH
' HUNTINGITON

WIHLMINGTON

CHARLESTON

DALY SAVANNAH

FORTWORIN JACLSONVILLE

Q SOUTHWESTERN

Modt

SOUTH ATLANTIC
LOWER

The Alaska bmm:l Headquarters,

Anchorage, Alaska, 1s included wr M.SS'SS'PP'
the North Pacitic Division VALLEY

—— DISTRICT BOUNDARIES
The State of Hawan and Islands in The Termitory of Paerto Rico and B OIVISION HEADQUAR TERS
the Pacitic are included i Honolulu adjacent Istands 1s mcluded m N
District, Pacihic Ocean Dwvision, with Jacksonville District, South ® DISTRICT HEADQUARTERS

Headqguarters at Honolulu, Hawan Atlantic Division A DIVISION AND DISTRICT HEADOQUARTERS
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Zn:e:'!.:e:c:' Agreenmen: Xo. NRC =03=78~167 with the N®mO.

QEST Ty,
b-‘-vo"-'

The chiective of this Interagency Agreement is for the COF to furnisn the
Service of exper: ‘echnical personnel to assist the NRC's Gectechnical
Engiaeeriag Section in their areas of responsibility in the reviewv and
evaluation of foundation Problems essocisted with Midleand Nuclear Plants
1 aad 2 pear Midlana, Michigan and the Bailly Generating Statien, Bailly,
Izdlana, pear Gary.

SPECIFIC 3A™URE OF WORK:

Tre geotechnical engineering aspects of prcpose?}nuclotr Plant facilities
TO be evaluated generally include the stability/ang setilement of safety
related structures, emergency cooling water reservoirs, a&rpurtinent, safety-
related Structures such as €aril embaniments and rock £i11 dane, canals,
weirs, intake and discharge Structures, ang Pipelines, under beth stasic ané
dynamic ¢onditions, including the Subjection of » €IC., to the Safe Shut-
down anad Cperating Basis Zarthquakes. The evaluation typically consists of:

1. A review of the site investigation Program, both fiela and laboratory,
T assure that an adequate determination of all subsurface conditions
Las been achieves including consideration of borrow sources. This may
require Tecommendations for additional investigzations T0 obtain the
reguired data;

n

Zvaluations ang recommendations pertaining to the Proposed design eriteria;

L]

A reviev of the stability anga settlement anelysis performed by the applicant
and, in many cases, the Performance of independent stability analysis, A
Cetermination “hat the applicant has presented adequate bases to Support the
design parameters used in his analysis;

L. An evaluation of stadilization techniques proposed by applicant 0 sclve site
Problems. The o
atabi;izacian;
5. Field trips by CoE Personnel are Decessary to inspect the site, to observe

Sazmpling and testing of soil and rock, and to evaluate the adequecy of
techniques and equipment .
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opening:. 180 include a proposed mithod of sampline and testing at
the individual well locations vhich will verify the filter pachk desicn.
The installztion of an obseriation well within the filcer pack could
greatly reduce the eifectiveness of the filtur pack thereby inducing
piping of the silt and fine sands. Recvaluate the pronosed well mon-
itoring svsotem as well ae the accivation sys:em, Turbulence created by
an S to 17 z9m submersible pump within @ b=inch divveter well should
not be¢ bothersomeduring dires: monitoring of the well., A sediment
content monitoring procram should be conducted, but the filter pack
design and installation criteria should be zerc sediment content in

the discharge water.




24 a.

Miximum Grounduater Level., Maximum gzroundwater level was cstablished
at elovation 610 which aprears to cerrespend to the top of the daskiill
sands below the diesel generator building. The top of the natural
sands appears to be at elevation 603.

Basic of Analvtical Model. ,
1. The scurce of recharce of the backfill sands does not appear to bde

limited to the area of the service water pury structure and circulating
water intake structure as stated in the response. The come of inlluence
for Well PD-5C (Figure 24-13) indicates a recharge boundary on the south
side of the cone, adjacent to the ccoling pond. This recharge bdouncary
is verified by the cone of influence of PD-20. The drawdown of pumn well
PD-20 as measured in observation well PD-3 indicates steady drawdown and
neither a barrier nor recharge boundary (Figure 24-13).

2. Direct comparisons between groundwater levels and cooling pond
£illing mav be obscured by pore pressure increases, and subsequent dis-
sipation, as a result of the surchage loadinz. 4 small ¢ifi{erential
hydraulic head existed between the cooling pend surface and the ground~
water level during cooling pond filling. In the event of a malfunction
of the parmanent dewateringz svstem during plant operation, the differential
hvdraulic head would be about 32 feet (elevation 627 minus elevation 393),
and the rate of water level rise to the maximuzm groundwater level would be
considerably quicker than 90 days. ]

3. The seepage flowpath is through the natural sand with hydraulic
connection tu the backfill sand.

Calibration of A>parent Permeabilitv.

The response analysis to determine perreability may have bLeen obscured
by the effects of the surcharge loading. A more appropriate analysis
would involve the transmissivity of the seep.ge flowpath as determined
from the pump tests. The transmissivity as determincd by Jacob's Modified
Method is about 1650 gpd/ft which, for a 2.-foot average flow depth,
translate to a cuefficient of permeability of about 11 feet/day.

Rate of Water Level Rise.

Equation 2 (page 24-3) yields over 90 days before the grounlwater
level rises to the maximum groundwater level, elevation 610. This time,
90 days, is based on unsupported data and/or design criteria.

Shear Wave Velocitv.
The equation relating shear wave velocity to void ratio and average
effective conlining pressure (page 24=%) is printed incorrectly. The
correct equation is v. = (159-53.5e) @4

4
(159-535e)3)*

.
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24 b

Permanent Dewiterins (PD) Series Puapinc Teet-
“PD-20 Purping Test.
During pump test, observation well PD-3, 210 feet from pump
vell and adiacent to coeling pond, indicated steady drawcowm. PD-3
did nct indicate a rechars: boundarv, cooling pond, nor did PD-3
{ndicate a barrier boundary, imperaeable soils. Recovery data from
PD-1 and comnleze data from P2-5 should be incluled for review.

PD-15A Pumping Test.
Observation we.. O-1 indicates a sigrificant barrier boundary
north of the pump well.

Permanent Dewaterinz Svste=.

Design of the permanent dewatering svstem is Sased on two
major findings: (1) The granular backfill materials are in hvdraulic
connection with an underlving discontinuous body of natural sand, and
(2) seepage from the cooling pond is restricted to the intake and pump
structure area. The back-up data as presented suoperting finding (2),
is nei sufficiently detailed to review this finding.

Intercevteor Well Design.

The design presentation places the intercentor wells along the
landward side of the intake and pump structures. Calculatfons to esti-
mate the total flow to the interceptor wells reduced the flow 2/3
because of these structures. The isopachs of the sands (Figures 24-9
and 24-10) indicate 5 to 10 feet of remaining natural sands below these
structures. The corss-section soils profile through these structures
does not agree with the isopach. The soils data included within the
response is not adequata enough to support or refute the existance of
a significant seepage path below the structures. If the structures
serve a. a significatn cutcff, shouldn't the wells be moved southwes:
to intercept seepage through the natural sand deposits indicated on
the cross-section? If the length of the s'ot is indeed reduced br 2/3,
the 20-foot spacing of the wells may result in a major head increase
downstream of the wells or mav result in overloading the capacity of the
wells.

Area Wells.
The time required for 22 area wells to remove the estimated
quantity of water is 139 days.



Well Design - as presented

0, Gravitw Flow T 5-818-5 Dewatering and Croundwater Control

v 2 ¥
Q = KX (H'-ho') Iv-3 p.128
2L

Where: X = 400 ft = slot lencth
L= 150 ft = distance {rom source
K = 31 ft/day = max permeability
H = 47 ft = pond elevation £27 - base elev 580
ho = |5 ft = operating elev 595 - basc elev 589_
reduce @ by 1/3 for conc. structures N -

Q = 31 fr/dav 400 fe (472-15%)¢¢% day 7.48 ga1
2 (150 fc) 3 1440 min ft

Q = 141 gpm ctotal flow use 150 zpm
Spacing:
assume 20 wells

”
150/20 = 31 fe/day a (6713156 7.48 gar/te’
130) :

a = 21.1fc

Head Increase D/S of wells

r b
Afw =5h°‘ = Qv In a where Ow = 7.5 gpm !
Tk dar, k = 31 fe/day . ‘
a= 21 fc 3
. Eq. IV-84, plé§ Tw = 0.25 £t o
_,”." 2 “ :
°ho = 7.5 gal/min 1440 min/day 1n 21" f¢ = 38.4
31 fe/day 7.48 gal/ft 0.25 ft
oh, = 6.2 f: oh = 7.0 ftr Y

Based on this analysis the groundwater level downstream of the wells is
at elevation 601.2.

b in Equation IV-3 is reduced to 9 feet, and the slot elevation becomes
$89,°q = 159 gpm spacing, well size, number of wells remain unchanged.

The significant {tem which is brought out is that the drawdown within the
wells must be 6.0+ feet below the operating level or elevation 583.°

The above analyvsis assumes QTO‘I‘AL is uniformly distributed along the 400 ft

slot. 1f Quonyi 4s assumed to be distributed along 1/3 of the slot



(intake structures act as positive cutoff) the revisions are:

FLOW AT WELL Q. HEAD IVCREASE NOWMSTREAM, h°
x = 135 {¢ . 0. 22.5 g
h =9 f¢ a= 20 ft
0
s = 20 ft - 0.5
Q= 22.5 gp= ho s 0.1 £t

Q pump capacity
Area Well Design - as presented

Total Voluze = 2.2 x 197 gal

Pumping time = 2.2 X 107 gal dav = 139 davs
22 wells 5 gal/min 22 wells 1440 min

2 additional wells for surface infiltration and pipe leakage.
24 wells total.

24 ¢ Othar alteraatives to timers and float devices to acitivate the
puaps :

1. Self-coocling pumps with cooling svstems similar to vacuud
well point pumps.

2. _Discharge valves at each pump to tune the discharge flow of the
pump to the inflow of the well.

The pump well might be monitored within the well riser. Turbulence
created bv a 8-10 gpm submersible pump in a S-inch diameter well shcald
not be bothersome during monitoring of the wvell. This could eliminate the
emall diameter observation wéll to be placed within the filter pack to
monitor the general condition of the nump well. Eliminaticn of this
intrusion and related distrubance of the filver pack will reduce the
potential of failure of the well filter.

24 d: .

. The tilter pack design should be based on the size cf the well screen
openings, and on the gradation curve of the aguifer. Filter material with
a uniformity coefficient less than 2.5 (Cu = D60/D10) may not be graded

sufficiently to restrict movement of aquifer fines without causing maior
head loss within the filter. The filter pack should be designed as out-

lined in T™ 5-818-5 Dewatering and Groundwater Control for Deep Excavations.

The maximum sand content of the discharge water is set at 20 parts per
million. At a constant pumping rate of 5 gpm and an average sand content
of 20 ppm, one cubic yard of sand would be discharged in less than 4

years.

Design criteria which established the sand content and total sand removed
should be referenced.



24 e PRetainine walls as regardinz Dewatering Systenm

Dewatering syster design does not rely on intagrity of retaining
wvalls = retaining walls not considered in analvsis. The intak= and
pump structures wvere considered in analvsis.

24 £. -

While the dewztering svstex should have no effect on the Tittahawassee
river (barrier boundaries were indicated by osservation well Q-1), the
overa.l eifect of the curoff and slurtTy trench walls have not been evaluatec.
The reduction in recharge fror the groundwater svster to the river may
have some effect upon the quantity and quality of river channel flow. The
analvsis should include loss of water through cocling use and at the
cooling pond. The initial conditien 0f the groundwater level would be
vithout the effect of tne cooling poné which would be a lower elevation.

24 g
The adeguacy of the proposed permanent devatering systen in main-
taining the groundwater level bereatn the plant site pelow an estaolished
imit so that granular backfill materials are not subjected to liquefaction
during the SSE has not been demonstrated.

The following desizn assumptions are not verified by supporting data:

1. Location of seepaze sath. The data presentad does not suppert
the location of the seepage path, ¢r, mcre accurately, does not suppcrt
the location of the iaterceptor wells. Reducing the length of cthe slot
by 2/3 is jusgified :o:';alcula;;og_pg total_flow if the intake structure
gj}ec:ivglg restricts seepaze dowa to the base of the natural sand. For
positicning of the interceptor wells, a more detailed analysis should te
attespted. The response analvsis and accompanving data indicate the
rajor seepage flow weuld be concentrated southuest of the intake structure,
and a spacing af 20 feet between wells would not be adequate €O intercept
the flow and maintain ainizum head rise bevond the wells. Reiteratingz.
che interceptor wells have not been positioned in relation to the assumed
seepage paili. Turthermare, analvsis of groundwater movements indicate
some degree of permeadility withia the backfill aaé¢ till sacerial glong the
north bank of the cooling sond (eross-section A=A, Figures 264-l and 24-12).
Groundwater mcvement throught this area may require additional incerceptor
and reserve wells.

2. Filter pack design. satisfactory design criteria for filter
patk was not ceferenced which would insure compliance with state-of-the=-
art guidelines. The design and subsequent installation of the filter pack
must prevent removal of fine sand and silt [rom the imsitu materials and
ultimately prevent pipes daveloping to the cooling pond. .

3. Rate of water level rise. The rate of water level rise should be
re-evaluated using more pertinent data. Recovery data from the pump tests
might be sufficient. ' o

4, Area welils. The area wells require 139 days for dewatering, which
may present problems suring d-watering after a shut down.
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Indicated Design Evaluation., The ulrimate load of an individual

Wich downdrag:

Downdrag =

pier (predrilled pile) is given hy:
Q *C WX_A +oC A
u et s

Where: C = unarained strength of soil below base = 4tsf

(Su = 8 ksf from Figure 2.5-33)

W = coefficient for fissures = 1 (no fissures)

X = bearing capacity factor = 9 (deep foundation
. - - failure)

A = area of tip = 1/4 n D" = 0.79 £t~

o = correction factor for difference between
adhesion and undrained shear = 0.6

Cs = undrained adhesionm along shaft = 3 tsf
A’ = periphical area of shafc = gDL = 22 5:2
Qu =C W Xc At - C’ As
, = & tons (1) (9) 0.79 £e + (0.6) 3 sons 22 f¢
ttz ftz
_Qu = 68,04 tons

The allowable load of an individual pier is given by:

QA - Qu/F.S
Where F.S. = Factor of Safetyv > 2

o, < 34 tons without downdrag

Cs As
= correctisn factor = 0.6
C‘ = 0.3 tsf (backfill material)

A = BDL =B(1)(43) = &3 £e?

Downdrag = (0.6) 0.3 tsf (43 £c2) = 24.32 tons
then, Qu = 68.04 = 24.32 = 43,72 o 44 tons

22 tons per pile ' ’

"~



This mathematical analvsis is very generalized and is intended only

as preliminary review of proposed piles. 1nv values for some of the
s0ils parameters wore estimated based upon scils tyne and the results of
tests on similar material. This analysis points out that the propesed
piles as indicated within the various reports would not be adequate
wvithout majer modifications, and these modifications should be adopted

prior to any load test.

7. Conclusione. Information pertaining to soils properties and to the
propased pile system was insuf{icient for detailed review. Research and
analvsis of implied and generalized data indicates inadecuacies within
the proposal. The feasidility of using the impiied pile svstem tO
support the northwall of the service water structure {s gquestionable,
based on the information provided. If larper predrilled piles (piers)
are used the connection at the wall may nct be adequate to resist the
larger moments which would develop as a result of the increased eccen-
tricity.






he time-rela g lem the upper sand laver would be about 1/2
inch over the : the project. This type of settlement in sand is
comparable to v compression within clav. This is the only settle-
ment not previous computed, and does not appear in the respunse.

Residual set
=
8

The major influence upon settlement for any loca n within the diesel

generator building is the properti and depth o ! ifferent soils at
that location. As (middle of ! 11) registered the

Differential Settlement.

most sett n uring s r " clay stratum was thick-
est (26 feet) s lo ks o sufficiently review the
settlement comprehensive borin




Settlement Marker DG-3

Boring DG-1 (DG-7 nearby is similar)
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Loading
from tabie 2.5-
Building Loa<
Dead & L

ve load = 4500 psf generatcr bldz
1500 psf generator bldg
or
3000 psf average (table 4-la)

This assuces a ma: foundation, which for settlement analysis of
clay laver is a proper design assumption. Pressure bulbs of
‘individual footingcs would. affect clay laver at this depth similar
to raft foundation. (Mot true feor shallow or very deep layers)
Surcharze 20 feet of sand ( ¥ =110 pcf) = 2200 psf

Increase in effactive pressure a2s a result cf dewatering

¥

62.4 pet (627-614) = 811.2 psf

-t (existing w.t. = midpoint of clay layer)
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Determination of vertical strass at DG-3 by Boussinesq Method

From building load, ¢ = 2.2 ksf (bldg not 1007 complete
do not use 3.0 ksf)

140 3

B e— W .-6——
eyt g
From surcharge, = 2.2 ksf

20 20
(1) m = 30 = 1.0 n= 30 = 1.0
(2) m=33e1.0 nei.s0
(3) mePaias nelBeso0
(ln)m-:—g-lo n-%-‘.zs

Total load during surcharge = 4.4 ksf

«3.3 I,=0.24 Gg= 0.53 ksf

¢

Tg= 0.175 6. = 0.38
L =020, G = 0.4

L= 0.25 6z = 0.55

Iy = 0.20 0o = 0.44

Total = 1.81 kst
ﬁ

Total vertical stress at clay layer during surcharge = 2.34 ksf

A
0.53 ksf (bldg) + i.81 ksf (surcharge) = 2.34 ksf



.o

Additional vertical stress due to dewatering (infinite areal extent)
811.2 psf = 0,8 ksf over total area.

frorm cperational bldg load = 3.0 ksf

1, =0.24 G = 0.72 ksf

Total vertical stress durinz operation

0.8] ks® + 0.72 ksf = 1.53 ksf
65" of total vertical stress on clav laver during surcharge

<

The above analvsis assures that any consolida:in effect of the existing
overburden (backfill) is balanced by the effect of establishing foundation
grade 6 feet below ground surface. Also, all irmedicte settlement of
backfill material has occurrec.

The above analysis indicates final effective stress on clay layer (1.53 ksf)
bevond inizial overburden pressure is less (53%) than effective stress on
clay laver, bevend initial overburden pressure, during surcharge loading
(2.34 ksf).

Degree of consolidation which must have been achieved by surcharge
v -:r,’ = 1
z —
Gy + 0 1+ 5
Where: U = degree of comsolidaticon of clay laver
Gf » effective stress of final loading = 1.33 ksf
Gy = stress developed by srucharge = 2.34 ksf

.

U = 1 = 40% .
z —
| ¢ 2=
I »3

Assume 507 as degree of consclidation
tso * 42 days

because of inaccuracies which may exist in analysis use to
achieve required degree of consolidation of 42 days.

This analvsis indicates that the required degree of coasclidation for ptc-
loading the foundation by the surcharge for the final load was achieved
during preloading.

. .



Residual settlement on sand

The time-dependent scttlement of the sand laver would be about
1/2 of the estimated immediate settlement of the sand layer, or

C (Meverhoff Egquation)

S =
<

R
(.\-l.alcB A

Where: p = stress below footing = 4.5 ksf = 2,25 tsf
N = average blow count of sand layer -~ 12
CB = correction factor for depth of influence (&ft) = 0.95
Ct = time rate factor (40 years) - 1.5

A = average factor = ]

=% €2.28) 1.8 = 0.5%6 incaes
(12.1.5) 0.95 (3)

Meverhoff's equation predicts settlements which vary from 0.9 tizes
to 7 times the actual settlement - averaging facter to compensate
for this. :

from Duncan, J.!!. and Buchignani, A. L. Engineering Manual for Settlement
Studies. University of California, Berkeley, 1975

The immediate settlement of the sand laver, as well as the clay laver, was
assumed to have occurred during the initial construction phase of the

deisel generator building and prior to settlement measurements and therefare
is independent of this analysis.






Det~rzination of Consoliiation Variahles

LL = 36

(Figure 2.5-30)

Kd = 110 (Fizure 2.5=33)

w = 20" (Figure 2.53=33)
s el e = 0.55
[ | | -
c. %7 22 lbe G = 2.72 (Calculated)
1 e | \ (Compares favorably
| i for clav material)
C.A" 112 1bs
U : 1 &

Po = overburden pressure at midpcint of clay laver = 1700 psf

El. 634

El. 622

El. 614

El. 606

L

L

Top of g§ound

Top of clay layer (634-622)110= 1320 3
w.8. before pond rise
Midpcint-clay layer (622-614) (110-62.¢
\ + 1320 = 170C.¢
k: N
N

Bottom of clay layer



Settlement due to Consolidatiorn of Clayv lLaver

Before scttlement measurements!
assume blds half comoleted when measurements began
assume 1/2 of final dead load of blds.

P = 263 psf + 1700 psf = 19€5 psf

§ = 0.18 16fc log 1965 12 in = 1.40 inches
1.55 1700 ft

Add this amount to measured settlements for compariscn
After surcharge load was removed:
from beginning of construction to removal of surcharge)
P = 1700 psf + 2340 psf = 4040 psf
Total stress during surcharge (2.34 ksf), p 3

S = 0.18 16t log 4040 12 in = 8.38 inches
1.33 1700 ft

un

measured settlement
4.25 + 3.20 + 1.40 (calculated) = 8.85 inches



Secondary Compressioun.

The sectlement vs log time curve exhibits the standard consolidation-
secondary compression curve. The coeff{icient of secondarv consolidation,
Cos» 15 1.33 inches per log cvele of time (for DG=3). For l6-foot thick

clay laver,

Ca = 1.25 in £t per log cycle
16 ft 12ia

Ca = 0.0065 (dimensionless)

Which compares favorable with the tvpical values for Cq of clay
with a low to medium ccefficient of secondary consolidation.

Ca Secondarv compressibilisv
0.002 very low
0.004 low
DG-3 =+ 0.0055
0.008 medium
0.016 high
0.3632 . very high
0.0€4 extremelv high

Table from Duncag,J.M. and Buchigani, A.L., Engineering Manual for
Settlement Studies. University of California, Berkelev, June 1974,
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§9rath tater Stocare Tanks - Scttlement Annlvsis

1. Structural Aspects. Two borated water storale tanks, a utility tank, and
a przbury stornze tank are located in the tank farm arca. Of these, only

the bhorated water storage tanks are safety-related, Seismic Category 1. Each
boratod water storage tank has a capacity of 500,009 gallons, is 52 feet in
diameter and 32 feet in height.

2. TFoundation Structure. A short concrote ring girder foundation with a
strip footingz is provided for each borated water storage tank. The tank is
supported on the ring girder and the soil withia the foundation. The tank
by itself is quim flexible.

3. Foundation Matecials.

a. Interim 2eport 7. “The borings indicate that the material below
the top 4 feet is satisfactory and consistent with previous investigations
at the tank farm area. The top &4 feet of material at the locaticns of
borings T-22 through T-26, placed as temporary £ill to allow access [or
drilling rigs, will be removed. The inspection pit shows poor material
from elavation 628 to 624, and marginal raterial from elevation 624 to 622,
which is localized to the area of the inspection pit due to previcus excava-
tion and construction accivities in this area. The material was satisfactory
fron elevation 622 to 616 and consistent with previous material noted in the
subsurface investization at this area. The inspectiom pit showed no evidence
of any undermiaing due ro air bubbles. All unsuitable material, as determized
by soil testing, in the tank farm area will be removed and replaced by suit-
ablaz compactad f£ill under the supervision of the onsite scotechnical scils
engineer."

b. Boring Logs. The boring logs T-22 through T-26 are in disagreement
with the above su-=arization from Interim Report 7. Boring lozs T-22, T-23,
T-25, and T-26 indicate a layer of low plasticity clay immediately below
elevation 622. The layer varies from aboul 5 feet to 10 feet thick. Z2low
counts within this layer from.standard penetration tests are as low as 2
blows per foot ol penetration and indicate a very soft to soft consistency
of the clay.

4, Plate Lcad Test.

a. Procedure. Two plate load tests were performed in accordance with
ASTM D 1195-64 (1977). Using a standard reference of 0.5 inch of settlement,
analysis of the data indicated 4.8 ksf and 7 ksf for plate load tests | and
2, respectively. The diameter of the plate was 30 inches.

b. Evaluation of Testing Procedure. The tests as outlined in ASTM D

1195-64 (1977) are "repetitive static Toad tests of soils and flexible pave-
ment components, for use in evaluation and desisn of airport and highway
pavements." Equally appropriate tests are as outlined im ASTM D 1194-72
(1977) and are used to determine "bearing capacity of soil for static load
on spread footings." The procedures are ideatical for the ahove ASTH



standards. However, in ASTM 1194-72 (1977) the scope of the testing procedure
states that the test "gives information on the seil onlv to a depth equal

to about two diameters of the bearing platz, and takes inco account ealy

part of the effect of time.” The soft clay layer is [rom 8 to 10 feet

below the ground surface while twice the dicmeter of the bearing plate is
only § fect. 1f test pit was excavated to a depth less than 3 feet, test
would have no relavence to clay layer. Also settlement of the clay will be
the result of consolidation which is a time-dependent settlement. With the
majority of the settlement expected to occur within the eclay layer, the
results of the plateload tests arz not applicasble to settlement analyses at -
the tank farm area.

5. Full-Scale load Test.

a. Procedure. To dete.mine the suitability of the backfill material co
support the borated water storage tanks, the tanks shall be constructed
and filled with watar in order to conduct a full-scale load test of the
foundation soil. This proposed load test shall b2 conducted on only cne
tank at a time. .

b. Evaluaticn of Proposed Procedure.

(1) Lloading. Filling the tank will increase the load approximately
1 tsf. Borated water, depending upon the concentration, will have a specific
gravity 5 to 10 percent greater than that of water and will produce a
corresponding 5 to 10 percent increase in the future loading.

(2) Influence of Second Tank. The influerce factar of the loading
of one tank on the other is shown by the following diagram. :

B=2b = 52 feet b = 26 feet
Z = 35 (maximum depth)
Z/b = 1.35
-= 26 + 130 = 156
(center of one tank to side of the other)
r/b = 6.0 -
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Fig. 4.17 Influence disgram for vertical narmal stress g, at various points within an elastic haif-soace under a uniformly loaded circular area.
After Foster and Ahivin, 1554.)

From diagraz, I’ = (0,006

3. Conclusions. Settlement during a full-scale load test of the borated
water storage tanks would be primarilly by consolidation of the clay £ill.
Data obtained could be used to estimate the final settlement under the
actual lcading in the same manner as data obtained by laboratory consoli-
dation testing. This full-scale load test should not be considered a sur-
charge loading program. Filling the tanks with water cannot be expected to
consolidate the clay fill to the extent that future loads would cause uo
additional settlement, as in the case of the surcharge program for the
diesel generator building. Instead only consolidation data can Le cxpected
with which the settlements under future loads can be estimated. No
problems should be expected because only one tank is filled at a time.

The influence factor of simultaneously loading the second tank is minimal
because of th~ reltaively large distance between the two tanks.
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