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. , Bechtel Associates Professionzi Corporatior

Inter-office Memoranoum

Te T.EZ. Jonnsen Cate December 27, 167¢
ScSiet Problem Alert From E. Rumbaugh
Large Settlements Due to LhAiddaal
Incorrectly Placed Backfill Of REARUAEETS
Ccpiesto K. Wiedner At ABLL ATher

J. Milandin

It appears that K. Buchert's TPO Problem Alert will delete a lot of
the substance from vour draft and may not fully cover us in future
backfill operations. :

I suggest that Le de the following:

y & Try to get the TPO Standard Specs. revised
to cover future work similar to vour draft
problem zlert and appropriate new TPO Specs.
issued (See Section V of vour draft).

- 43 Use the TPO Problem Alert and vour draft
provlem alert as commentary with the TPO Standard

Spec. so anyone in this office will have benef.it
when using the TPO Specs. in the future.
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Inter-office F.'semorandum? el R ]

To £. A. Rumbaugh Date liOvEmber 28, 197§4¥:i__.______;;,;; ;
Subjecz Problem Alert - Large Settlements g, J. Milandin ==~
Due to Incorrectly Placed Backfill NS A
Oof Quality Assurance .- —
Copies to At Aan Arbor LN
7. E. Johnson W. 7. Kellermann .22
€. A. Tuveson S. L. Blue g

S. 1. Reisler .

—a D0 &

The subject Problem Alert was originated by Ted Johnson as a result ot
2 meeting which we held on June 13, 1972. The Problem Alert was, in
effect, issued to take advantage of the Midland probiem by previding
for certain revisions in our specifications and controls to preclude
such a situation from recurring on another project. As you recall, !
suggested the Problem Alert. Ted Johnson has been working very closely
with me to insure that QA concerns were included. Ted issued the report
to Ken Buchert on October 19 and received 2 reply, attached, from Ken
Buchert, apparently incorrectly dated, on August 27, 1979.

Buchert's reply, in effect, deleted 211 the recommended corrective actions
by the Ann Arbor Office and effectively stated corrective actions which
are essentially the same as the present program. Without the AAD
recormendations, the Problem Alert is truly incomplete. It will not
prevent the problem from occurring again once this Problem Alert has been
filed. The idea behind the recommended action of the Ann Arbor Office was
to perserve thess experiences by revising generic specifications and
control procedures which govern the placement of backfill.

It is requested that you Took into this matter to determine why the

San Francisco Power Division Civil Structural Chief rejected the corrective
actions proposed by the Ann Arbor Office. Each of those actions, which were
preposed, were tied back to problems which were identified curing the course
of the investication and were carefully developec to prezlude the recurrence
of such & situation in the future. Therefore, 2s the situztion now stands,
i€ the office follows through on the Buchert August 27 letter, new projects
may fall into the same situation a&s Midland did when memories dim.

Please respond by 12/12/79. Please advise whether you consider this &
métter to be handled by an MCAR.

J. Miiandin

i/ le
Jli=79-122 _ ,
File: AAQD-QAR-79-66 SB 03Ln2
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Inter-office Memorangum

J. Mlandic Date Nevexber 16, 197¢%
Problexz Alert From 7. E. Johnson
Large Settlecents Due to

Incorrectly Placed Backfill ot Civil/Structural
File: 502 At kan Arbor Office

ttached for your information {s a copy of the TPO response to
the proposed problex alert on incorrectly placed backfill submitted
for reviev by my IOM dated October 19, 1979,

/ G. Tuveson for
T. E. Johnson

TEJ/GT/wh

Attachment
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Interoffice Memorandum

T Distribution o dwene 2.0, 2.2
wwe  S011 Fills, Bechte) Tome  August 27, 1679
Generic Position
* rmem K, P, Buchert
o SFPD - Civil/Structural
L Al MET/34/88 en 0552

The following Bechtel Generic Position on soil fills has been finalized after
coordination between Engineering and Construction.

2.

See that soil report, PSAR, and specifications are in agreement on 21}
projects. Test fills will be used on all projects.

Assign a Soils Field Engineer in Construction (Bechtel Construction or
on a Subcontractor's staff) to overses fill operations. Testing will
normally be done by a testing laboratory,

QC will be responsible for surveillance of the work done by the testing
Teboratory. This will be done if Bechtel does the work or & sudbcontractor
goes the work. This will be in addition to thet done in item 2.

Construction will prepare an inspection plan and it will be reviewer by

Project Engineering with consulting by the Civil Chief's staff and by
H&CF. Acceptance and rejection limits will be specified.

H&CF soils representative will make periodic visits to the site to make
én overall review of entire operation to determine if periormance criteria

- are met.

Please proceed with implementation.

-

L A’

K. P. Buchert

KPB:slh

Distribution

A. J. Arnold (GPD) F=tJohnson™ {ARD) ¥. R. Ferri§ (HLCF?
A. L. Cahn ~ R. J. Kosiba (LAPD) R. A. Schnaible (K&CF)
J. A. Dunlap M. J. Mitchell

H. B. Friend J. N. Mulay (M00)

R. F. Gibson K. Wagstaffe (HAD)

C. W. Halligan Civil Supvs.
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Inter-cilice Memoranzum

To

Sudjexs

Copies to

K. P. Buchec: Date Octcbder 16, 167¢
Prodlec Alec: 'hom T. E. Jokasoz o
Latge Settiexzents Due to

incerrectly Place Eackfill of Civil/Strustural
File: 502 At laa Ardor

A. J. Azpold

P, A. Becnel

R. J. Rosibe

J. Milandin

K. Wagstaff

A

Attached for your review is 2 copy of the prodlez zlert o3 facorrectly
placed backfill which occurred at the Midland jobsite. 1 stromgly urge
you to issue this 2s a2 TP0 problem alert.

A copy has been coordinated with P, Becael of Sza Frameisco Legal,
and his coz=ents have been incorporzted iz the &ttached érafet cf the

problem alers.

T. E. Johasen

TE)/js

Attachment
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_ 72y |
Te K. P. Suchert 7 .7/ Date October 19, 1079
Sutiecs fredlem Alert From <. E. Johnson ’
Large Settlements Due to = //
Incorrectly Place Backfill of Civil/Structural /qf /’
A b e
Aopies1o File: 502 At Ann Arbor /'/ / L/,_,(? _ |
A. J. Arneld Ji.-r Yoo ;

1%/
P. A. Becnel Q : ' ~/u%-” ‘
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Attached for your review is 2 copy of the problex zlert on incorrectly
placed backfill vhich occurred at the Micland jobsite. 1 strongly urge
you to issue this as a TPO problem alert. .

A copy has been ccordinated with P, Becnel of San Francisco Legal,
and his comments have been incorporated in the attached draft of the

problenm alert. NUV 1 3 1672
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A. J. Armold TP O gl T

K. Hagstaffe L . TSR e W

R. J. Kosiba Leis : M

P. Becnel SRR e T,

R. F. Gibson AR oo

A. L. Cahn —_— N

J. N. Mulay S SN g

wiz0¢ Sections I, II, Il generally okay. Delete Sections IV, V, VI, VII.
Add my memo.

KPB
E¢ Salinas, please prepare TPO Problen Alert.
KPB

11 7
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SISTRIEUTICH OF TEIS PROZLDM ALERT OUTSIDE OF fIssTrL REQLIPES Rt
AFFTROVAL TROM DIVISION ENGINIZRING MiNACDMENT, 7 FMATION FROM 1T MAY
E S

vt e

£ USZD IN DEVILOPING APFROPRIATE NOTITICATION OR RECOMIZNDATIONS TO

CLIENTS, 20T PRIVILISID OR OTHERWISE SINSITIVE INTCRLTION SHALL 307 EE
NTRACTED WITHOUT ASOVE APPROVAL.

b.sciplinet Civil Eagineerins Ozigin: Ann Arbsr
Subjecs: Lazge Settlements Due to Incorrectly Plzced Ezckfill

Discipline Problex Alert Nu=ber:

I. APPLICASILITY

These conditions are applicadle to 211 prejects where structures
are supported fully or partially by co=pacted backfill zaterial.

I1. PROBLZY DESCRIPTION

Insufficieat]ly cozpacted plant area back®ill unfer *he diesel
generator building was discovered because of excessive set:le=ent
during comstruction. The settleseat aonitering progra=, which is
designed to detect such conditioms, did alert the project to this
proble=. Turther investigation by a scils boring program has
indicated that both granular and cohesive soils vere i=properly
cozpacted in other areas of plant £111 as vell a2s at the diesel
generator bullding. This required extensive Teanalysis ané/or
modifications of the diesel genmerator builéding, the service vater
structure, the feedwater isolatioa valve pits, and portioas of the
awdlizry building.

Based o3 a therough investigation, the mos: protable causes for the
resulting rededizl work include the following.

A. All types of cozpaction equipment used for plant area backfill
were not prequalified for 1lift thickness znd mumber of passes.
This was particularly true fcr the s=z11 hand-operated eguip=ent.
Except for the prequalified heavy earth-zsving equipsent used
to construct the plant area dikes, reliznce wzs placeé oz
acceptance being established by ead result ASTM acceptance tes:ts.

B. A review of test results by the gectechniczl soils group has
showz that the testing laboratory fziled to obzain 2eaningful
and accurate results after performing the zpplicable ASTY
acceptance tests. Soome exazples are the following.

) More than cne-half of the test results for relative

density and percent compaction were cuiside the thecrecical
cocparison lizit,

Sp 03500



b g Incorrect soil andentification and caleulacion ¢rcere
were present,

b Clearing cf failles tescs vas a=preper ot incazplete.

1I1. COFRECTTVE ACTION TAIZN WESRE PROZLEM OCCURRED

A The struciures are being =odifled to cczpensaze for the =0

situ soil cenditions using the following solutions:

1. Underpimning by the use of caissons oT plles fcr pertiens
of structures par:ially supported by £111

- | Recducticn of residual settlement by surcharge loacding the
§tTucture totally supported by f£ill

3. Ellzination of the possibilicy of liquezaction of extensive
sand backfill azreas cduring 2 seisnic evea: by installing
2 permanent dewatering systex

E. The earthwork specification has beer revised to provide more
guidance to comstruction. The specification now requires
cozpactica methods be established which include the nu=ber of
passes for a given 1ift thickaess for all approved equipment.

s Tne quality control (QC) department has rewristen its inspection
plass. Iastead of essentially providing a surveillance program
for the ad-inistrative aspects of the soils testing progras,
a2 inprocess, in-depth inspecticn prograzc has been aiopted.

This program includes the verification of equipaent qualifications
for the placement: methode adopted.

D. A resident geotechnical soils engineer has been assigned to
the site to oversee the backfill operation.

A The soils testing laboratory has beea macde avare of all testing
discrepancies and has taken actions to prevent recurreace.
Procedures to control testing activities are mow being provided.

F. All of the construction :quipment to be used for co=pacting
the various types of soils at the site has been qualified to
a maxizum 1ift thickoess with 2 specified nuszter of passes.

IV. ACTION TO EE TAKEN BY BECRTZL PROJECTS

A. Each type of cozpaction equipment should be qualified a: the
jobsite for the respective type of soils to be ce=pacted.
This qualification includes lift thickness and nu=ber of
passes, which adds a method criterion to the performance
criteria for acceptance. FKowever, the final accertance criteria
#zre still to be based on testing by the approprizte ASTY
acceptance standard.

Sy ('3()(15
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E.

D.

-

A project soll enginecr an2 a2 field SCil engineer should be
éssigned to each =ajer project. The preiect soil engineer is
essigned by the geotechnical services cepartment ané reports
to the hezd of the scils group in the engineering office. The
fleld scil engineer is e3 the FToject comsirusticn staff ang
Teperts divectly to the comsiruction superintendent. The
£ileld soil engineer will be hired by Zechtel constmucticn or
Tetained through a subcenzras:t with an outside ecganization
speslalizing in soil engineering. ZFrciect engineering and the
gectechnical services group will review the Gualificazions of

the candidate for fileld soil engineeriag and monitor the

afequacy of his techanical perfcrmsnce. The project specificacions
should clearly establish the responsidilities of the project

and field soil engineers., As a minizu=, the project and

£ield soil engineers will have the following duties.

1. The project soil engineer's respensibilisi 1
2s a2 minimumm, the cooréination of 21 project scil eng
activities, the continuous review of soll-relzted cons
sctivities, and the zonitoring of the technical performance
of the field soil eagineer.

4
-~
-

1
-

2. The f£ield soil engineer's responsitilities will include,
as 2 cinimm, the monitoring of £411 »lacesent activicies,
scil testing laboratory activities, foundatica excavations
and pile or cassion foundation installations. 1In addition,
he will coordinate all soil-related activities between
project engineering/gectechaicz]l semvices zné coastruction,
aad forward PTOgTess reperts to project engineering.

3. Ia the event the scils and foundzczion work becones minor,
project engineering/geotechniczl se—vices £33y agree that
a full-time field soil engineer =2y not be needed. The
project soil emgineer will then assu=e the responsibiliczies
of the f£ield soil engineer. ’

Quality assurance manuals znd vendor procecdure zmanuals for the °
soils laboratory testing should be revieved by geotech as well
as project engineering.

A maxizun lirndit of the pu=ber of tizes a proctor curve =2y be
used as representative of the caterizl being placed should be
estatlished. The procedures =2nual should Se revieved by
geotechrical services zs well as quality exgineering to easure
that proper conmtrols are outlined.

70 migizize errors in testing, the soils testing laboratory
should include the following practices in its testing pro=-
cedures manual,




v.

y 95 Cchesive Soils = The =cisture conten: assoc
gaven fleld density caznst 22
sve specific grav

2 Cranular Scils = The steckpiled materizl should e
tested for relztive censity oy both the wer znd cry
methols as defined in the ASTM s:andards zo ensure that
the caxdomm relative censity attainable will be used in
placexent,

Eackfill Uacer Structures

s To ensure that proper cozpaction is obtained, the freguency
of plottiag procter curves or zaxis=/zinizus densicy
tests should be increassd.

- Consideration should also be given to perforzing static
plate bearing tests as defined in the 45TV, standarés. The
project or field soil engineer should have the cption of
requesting this type of test when appropriate.

ACTION TO BZ TAIEN BY TRE TPO CEIZF CIVIL/ STRUCTURAL ENGINZER

A,

TPO Specifications C-441 Rev 6 and C-442 Rev 0 which are the
materials testing services specifications for both nuclesr
Perer plasts and fossil fuel power plants ace to be revised to
elizinzte the soil laboratory testing sectioa.

New TPO soil laboratery testing specifications are to be

issued by February 1, 1980. Iz adéictioz to the inforzation
preseatly ia TPO Specifications C-441 and C-442, these specifi-
catioas should be expanded to include the folloving itexs:

1. Establish a lizit oa the mi=der of tices a proctor curve
may be used as representative of the zaterial being
placed.

2. PRequire a check to ezsure that for cohesive soils the
Doisture content associzted with a given field censi:cy
does not fzl) outside the zero zir voids curve.

3. Reguire stockpiled grasular soils should alwvayc be testeéd
for relative density by both the ve: and éry methods as
defiped in the ASTM standards.

4. Require procedures to contrel testing methods.

Reevaluzte ané revise as necessary the soils sections of the
following TPO Specifications by February 1, 1280.

S8 o w10



C-033 Rev 1 Site Grading

C~052 Rev 0 Pressure waier Piping, Furnishing an¢ Installing
C-C52.2 Rev 1 TFurnish an Installing Yard Tire Protescion Syss
C-C54 Rev 0 Stor= Sewer, Furnishing ané Installing

C056.1 Rev 1 Furaishing sad In talling Cuilvers:

C-058 Rev 2 Comstructizg a Sanitary Sewer

C-062.1 Rev 0 Circulatisg Water Pipe Imstallaties (Steel)
C-062.2 Rev 0 Circulating Water Pipe Installation (Cencrece)

“C-314 Rev 0 Circulating Water Pipe Installation (Fiberglass)
C~234 Rev 2 Structural Excavatieca and Earthwork Constructzion

. ' VI. FURTHER INFORMATION

For further information contact G. Tuvesen, Anz Arbor office, (313)
994-7727.

VII. FURTEZR COORDINATION

Reevaluation and modifications of the TP0 specificaticns shouléd be
coordinated with the geotechnical services departsent of the HaCF
division.

10/17/25




1. Guestion:

Response:

\%s [ ant

with available information, provice the best estinate
of the type and quantity of fill (i.e., lean concrete,
sand, or clay) within the limits of E075 to £430 and
$5225 to S5036. Also, provide plan and cross section
sketch of such information.

The engineering protrayal provided in the early cross
section developed by [ngineering orovides the infor-
mation requestec above to the same level of accuracy
which the field would provide if we were to generate

a8 similar drawving. The only exception to the forgoing
is the case of lean concrete where we note (viag a
review of personal records) that the attached amounts
of lean concrete were placed.
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MIDLAND SOILS

CHRONOLOGY AND SUMMARY

Soils placement on the Midland job is broken down between cooling pond dike
construction and plant £1il1l. This write-up will address the soil, placezent
history for both areas, bowever, greater detail will be provided for the
plant £411 as that is the area where significant soils problems bave been

encountered.

A subcontracctor (Camnocnie, Inc.) comstructed the dikes during the period of
1969-1950 and 1973-77. The original contract was let to Cannonie in 1968.

The dike design is basically a clay berm with a sand core. The dike was
designed to be counstructed from on-site clay materials and imported sand.
Shortly after work started, it was discovered that sufficient specified clay
materials vere not available on site. In response, Project Engineering revised
the specification to allow greater fines (i.e., delete the requirement that

not more than 60X pass the No. 200 sieve). Work continued and the emergency
cooling water pond was essentially completed and some dike work completed
prior to subcontract closeout i 1969. This subcomtract closure was a part

of project shutdown due o licensing problems.

The subcontract wvas rebid in 1973 upom project reactivation and was again
avarded to Cannonie. The previous specification change on iacreased fimes
vas‘omitted frem the new subcontract specification and had to be added

after award.
Cannonie contiouously complained about the lack of "good soil"” to build

-l e
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haul roads. Even vhen well compacted by heavy earth moving equipment,
the roads turned to quagmires when heavy rains fell. Cannonie also
experienced continual problems with moisture control iu the borrow and
£111 areas. In 1975 a contract change was negotiated for over

$1,000,000 to compensate Cannonie for changed conditions.

Canncn.ie completed the pond dikes, the plant area dikes and the north
plant f111 during the 1973, 1974, 1975 (part thereof) and 1976 seasons.
In 1977 Canconie returnmed to the site to complete site £1ill south of the

power block, part of which had been completed by Bechtel.

The specification for the dike comstruction required the use of

mechanized equipment for fill placement and compaction. It also required
this equipment and the maximum 1ift thicknesses for which the naterial was
to be placed to be qualified. These qualification tests were run and

documented.

In process acceptance of fill placement was based on the number of passes
of the equipment, the minimum number to achieve compaction being determined
in the aforementioned tests. Final acceptance of the clay £111 was

based on in place density and moisture tests taken within specified

frequencies.

Caoncnie's Quality Assurance program included an on site quality control
engineer to provide a continuous overview and iospection of their work.
Bis dutles included verification of proper equipment selection and
performance, material lift thickness, number of roller passes and

saintenance of quality related documentation. The Bechte! Subcontracts

Sg 27132
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Group administered the subcontract for Bechtel while the Bechtel Quality
Control Department provided a surveillance inspection over Cannonie's
Q-1listed work for the period of 1974 thru 1978. Bechtel's Geo-Technical
Group provided an overview of Cannonie's work by a series of periodic
site visits. These site visits were most frequent in the 1973-1974

work peried. Bechtel's Quality Control Department was responsible for
reviewing the in place moisture and density tests for final acceptance of
dike material. There wvere Bechtel and Cannonie generated noaconformances
over the dike work. These ponconformances have been resolved owing in

part to borings taken to qualify questionable materials.

Plant area fill (which is essentially complete) bas been placed by both

a subcontractor (Camnounie, Inc.) and Bechtel. Capnonie's work was limited
to placement of large, open plant fill areas with mechanical equipment,
while Bechtel gemerally placed smaller areas {naccessible to mechanized
equipment with "hands on'" compactors. Bechtel bas, however, placed some
areas of plant £1ll with sechanized equipment. Placement of plant £111

bas extended from 1974 to present.

There are some DOLEwortdy differences between the dike work and plaat

£411 which sbould be examined. First, the Project Engineering call out

for plant £i11, including that under Q-listed structures ou £411, consisted
of random £il1l. Random £411, by definitiom, could consist of any site
materials which were free of bumus, organics, or other deleterious
material tbat could be compacted to meet specification requirexents.

Copcrete could be and was utilized as a random £411 material at tle

SB 17133




discretion of the fie . engineer. There were no specification directions
prohibiting or specify .z the use of different types of random fill
materials in & common area. Layering of different random f£11] materials
vas allowed. Secundly, the acceptance of plant fill has been based upon
Deeting the specificaticm compaction requirements as determined by taking
tests within specified frequencies as opposed to 2 nuzber of equipment
passes. The specification did specify maximum lift thicknesses (12" for
clay and sand) and required that qualification tests be rua to verify
that the compaction requirements could be met. Oualification tests were

run, aldeit, as production tests on fill placements.

The Project Engineering documents for compaction of clay materials used
for plant £111 have been contradictory in the past. The Dames and Moore
s0il report, which was a part of the PSAR, specified a compactive effort
to yleld 955 of the maximum density by ASTM 1557 Method D. The "Placement"
section of the projection specification indicated that the material sbould
be placed to meet the afcrementiomed criteria, bowvever, the "Testing"
section of the same specification called for the material to be tested

to 953 of maximum density by the Bechtel Modified Proctor (BMP) (955
maxizum density by the BMP is equivalent to approximately 902X maximum
density by ASTY 1557 Method D). The project specification for the on site
materials testing subcontractor (U. S. Testing, Inc.) also specified that
the clay material be tested to 952 of maximum density by the BMP. Field
Engineering questioned Project Engineering on this contradiction and vere
advised that 951 of maximum density by the BMP was to be used. Geo-Tech

taintains that Project Engineeringwas iz error in their position;

SB 17134
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specifically, 952 of maximum density by ASTM 1557 Method D has alwvays
been and is still required. Project Engineering did revise the

affected specifications recently to require 95I of maximum density by
ASTM 1557 Method D, hovever, the field has only been able to qualify a
single piece of hand held compaction equipment ("jumping jack™) at a

4 inch lift thickness. All other hand held equipment has failed at the

4 inch 1ift thickness. Attempted qualification of a 25,000 pound

dvnamic force sheeps foot roller at an 8 inch lift thickoess has also
failed. It would appear from these qualification Cests, that the on site
clay material is suitable for dike comstruction using large equipment but
is not suited for use as plant £111 in the power block area where the work

areas are small and generally inaccessible to mechanized equipment.

As stated previously, an overview of dike comstruction was provided by
Geo-Tech (most motably) in the 1973-1974 period. The Dames and Moore

soil report and a Project Engineering internal design criteria procedure
required that all soils work on the Midland project including testing be
performed under the continuous direction of a qualified soils engineer.
Neither of these documents defined a qualified soils engineer nor did the
Project specification require the presence of this individual. (The

field found out about this requirement during the NRC investigation of the
"soils problem". Geo-Tech did Dot provide an overview om past soil placements
for plant f1ill. The project specification has, bowever, been changed
recently to require am on site Geotechnical Soils Eaginear to provide
technical direction over soils placement. Geo-Tech was not able to
provide this individual so Construction retained the services of az

individual with a masters degree in civil engineering (soils) and 3 years

SB 17135
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cousulting experience. This person wvas deemed to = et the requirements of

being a qualified soils engineer.

All soils testing on the project has been performed by a subcontractor
(U.S. Testing, Izec.). Their responsibilicies include taking tests in
accordance with ASTM Standards at locations specified by Bechtel or
Cacnonie, While pot explicitly stated in their contracs, in the past

U. 5. Testing also accepted the job of soils classification to facilicate
testing. This has been changed 4{n that the specification now requires

‘U. 8. Testing to run a proctor for each clay test and a relative density

for each sand testc.

Soils placement by Bechtel has been done ia the past under the technical
direction of Bechtel field engineers assigned to specific plant areas

i. e., yard facilities, Auxiliary Building, etc. There was ot a
designated soils field engineer on the jobsite. Because they vere
assigned responsibilities in addition to soils placement (1. e., rebar
and formwork inspection, material requisitioniag, etc.) the field engineers
were not always physically present during the £111 placement. Labor
forement were utilized to help call of 80ils tests under the direction
of the field engineer. Technical acceptance of plant f{11 vas based on
satisfactory test results. As stated previously, the specification now
requires that all £111 be Placed under the continuous direction of the

ou site Geotechnical Soils Eagineer.

Els responsibiliczies include in part:

1. Approval of all subgrade preparations.
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2. Suitability of materials used for random fill.

3. Approvicg the use of different random £411 materials in
layers and zones SO rhat the structural iotegrity of
buried utilities and supported structures is not
jeopardized.

4. Selectiom of lift thicknesses for the equipment used for
compaction. .

5, Maintaining moisture control during the placement.

6. Proper performance and application of compacting
equipment. This {ocludes speed, frejuency, number of
passes, proper overlap, and lift thickness.

7. Calling for soil tests withia the required specification
frequencies.

8. Reviewing the acceptability of all soil test reports.

Bechbtel Pield Quality Comtrol Engineers perforzed su.veillance inspection
of Cangonie's placement of Q-listed plant £411. They also provided
surveillance over Q-listed plant £411 placed by Bechtel. In general,

this meant that two to three times a day the Q. C. field emgineer observed
the f111 placement and testing operations. Full tize inspection was not
implemented. Quality Control bas now revised its inspection prograz to
provide field and laboratory Q. C. Engineers to provide continuous

surveillance over the placement and testing activicies.

he settlement of the Diesel Gemerator Building was nmoted durisg routine
construction survey work. Settlement markers were assigned and an extensive

soil boring program was undertaken to ascertain the extent of the problem.
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The results of the boring program which are included in MCAR 24 show
material with highly variable properties in the first 15 feet under the
Structure. This f£4ll which consists essentially of sand over the
northern half of the building and clay over the southern half, was
placed by Bechtel iz 1977.

As a result of the problems with the Diesel Genmerator Building an
extensive settlement zonitoring and soil boring program was undertaken
for the balance of the plant. This program included borings taken through
building base slabs. The results of this investigation are included i
MCAR 24. As a general rule, in those instances where "soft" f11l vas
encountered the fill was placed by Bechtel using hand held equipment.

It has been determined that remedial actions will be required to correct
the discrepant soils conditions. The DOSt noteworthy is a plan to
provide a permanent plant devatering system for the power block. It is
felt that a drav down of the water table will eliminate the potential for
liquefaction of sand fill under s seismic event. A summary of other

remedial actions is provided below.

Proposed
t tur Remedial Action
Diesel Gemerator Building Surcharge Program
(In progress since 4/79)
lait #1 Surcharge program
Main Transformer Area (1o progress since 6/79)
Condensate Tank Area Provide flexible pipe connections

to tanks to accommodate
anticipated settlement
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Proposec
Structure Pemedial Action
Service Water Structure Piles and Pile cap to provide
(North Comer) vertical suppert
Diesel Generator Fuel Proof Load by £illing wich water
Storage Tanks (In progress since 3/79)
Borated wWater Storage Tanks Proof load 5y £41ling wich water
Auxiliary Building Train Bay None
Units 1 § 2 Feedwater Remove and replace defective soil.
Isolation Valve Pits Will require local dewatering
Units 1 & 2 Remove and replace part or all of
Electrical Penetration Rooms the defective material. Wwill

require local dewatering and
temporary undcrpinning

The above actions are described in more detail in Bechtel's response to

the NRC's 50.54 (f) request for information.

As iavestigation into the soil problems on the Midland jobsite continues
certain conclusions are being reached by individuals as to the probable
cause. No Single root cause has been identified; the general consensus
is that several items combined to Produce the probles. The items most
prominently suggested are Summarized below with the fileld's comments
on them.
VEESE_L = Far too great a reliance vas placed oo lesting for
acceptance of the £111. When combined with Questionable test
results (as observed by a detailed review of U, s, Testing
operations and some 6,000 soil test reports) this could produce
placements not mes=t iag specification Tequiremencs without

raising questions.
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Field Comment - The acceptance of plant 111 was based on

acceptance of in place density tests by Project Engiceering
specification directiom. All parties (Bechtel Field, Q. C.
and Project Engineering and CPCO) participated in the
selection of U. S. Testing as the on site testing laboratory
and the eventual monitoring of their activities. No
adverse trends were uncovered in audits of their soil

testing activities.

Itew 2 - The lift thicknesses at which the fill was placed

vere excessive. The required compaction could not be achieved

using these thickuesses and the equipment that was used.

Field Comment - The lift thicknesses used were within the

specification limits and were qualified by in place density

production tests.

Item 3 - A "qurlified" soils engineer was not om site to provide
continuous technical direction over plant £ill placezeat and
associated testing. This {ndividual would have identified that

the testing was questiooable and the 1ift thicknesses excessive.

Field Comment - Project Engiseering's failure to include this
requirement in the project specifications and Geo-Tech's failure
to provide an overview of plant fill bave beea {dentified earlier
{a this report. The current Ou Site Geotechaical Soils Engineer

who £ills this requirement has a Masters Degree in Civd
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Engineeri.g (soils) and 3 years consulting experience. Without
being specifically directed, the field would not have been
expected to use somecne with these qunli!icntiona as the

field engineer assigned to soils placement.

Item 4 - 1f test pacs had been rus om the gpaterial for varyiog
14ft thicknesses, moisture content and equipment use, the
field would bave known that their placement techniques were

improper.

Field Comment - This seems unlikely since the qualification
tests wvere Trun and accepted, albeit, as part of production

tests.

Item 5 - There vwas insufficient {nspection of the £411 placement

and too much responsiblity and reliability was placed on the

foreman of the soils crev.

Field Comment = The quality of soils placement, OT any other
activicy, is not achieved by inspection. The techniques
used by craftsmen, field engineers and supervision were the
equivalent of those used ytcviously and appeared to achieve
satisfactory results when checked in accordance with
specification requirements. (Note that specification relies

on testing for acceptance.)

Itez 6 - The auclear densiometer (Troxler device) can give
erroneously high soisture contents. This cao lead to

erronecus conclusions about compaction of clay soils.
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Tield Cozzent - It appears that this is a true statemen:. Although
initial correlatiocns with traditional techniques for moisture content
determination were utilized to approve the use of the Troxler device,

subsequent correlation checks were not made. Use of the Troxler device has

been discontinued.

Item 7 - If clay is under cempacted and is on the dry side of the
optimum moisture coutenc, the uncompacted clay lucps may soften when

saturated by groundwater.

Fleld Comment - This appears logical, however, it is difficult to assess
the actual moisture content at the time of placement in light of the

reliabilicy of the Troxler device.

Item 8 - Quality Assurance problems with reinforcing steel in tha 1975-1977
time period detracted from the effort required to emsure a proper progranm

for plant £111 soils placement.

Field Comment - This is a highly subjective comment and if applicable was
oot a major cause. It could have been contributory, however, as rebar

did take top civil priority during this time period.

Geperal Fleld Comment =~ It appears that no ome item will be traced which
caused the "scil problem," bowever a series of probable causes could be

put together as follows:

1. Site £41]1 1s designed as a "saturated area (il e., the
impervious dike follows the site perizeter allowing free

flow of cooling pond water into the site £411).
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2. Random f1l1 4s specified for the plant £111 which

allows
significant use of sand (around pipe, duct rums,
buildings, general backfill, etc.) and comcrete. The
sand provides flow paths for wvater as do the interfaces
between the various f£111 types (comcrete/sand,

concrete/clay, sand/clay).

Decrease in compaction requirezents from 957 ASTM 1557-D

to 95X BMP (about 903 ASTM 1557-p).

Design material was not available on site and a
material containing significantly more fines was
substituted. The substitute material was much more
difficult to bandle, particularly in terms of moisture
control. Swmall, hand held equipment may not have been
able to properly compact even though tests were OR.
Also, this material vas subject to "pumping" and
breakdown when exposed to vater flow, perhaps as

Seen at soil type boundaries.

Soils testing apparently gave erroneous results both
from the point of Troxler use and generally poor

testing results and errors.

Inadequate Non-Manua' control of the placement process

to assizilate the various deviations from ideal and

recognize the poteatial probles. This would include Pield
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Engineering Supervision and Fleld Quality Comtrol, Quality

Assurance, Project Engineering and Geo Tech were alse

contributory.

* Note as of 8-24~79 it has become necessary to abandon efforts to

compact random fill to 952 ASTM 1557-D as we have not been able to

consistently achieve such compaction with amy band held or

motorized equipment (except jumping jacks inventoried earlier)

available to the field.
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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20868

Fep 5 1982

Toaunt

Docket Nos: 350-329/330 Om, OL

APPLICANT:  Consumers Power Company
FACILITY: Midlana Plant, Units | ang 2

SUBJELT. SUMMARY OF JANUAKY 26, 1982 TELLPHONE DISLUSSIUN KEGWAKUING
SURCHAKGE KESULTS FUK THE uwST FOUNUAT IUNS

On Janvary 26, 1982, Messrs. J. Kane ana u. Hood of the NRC staff received
a telephone call from Lonsumers Power Company ana Bechtel, to aiscuss the
settlement measurements obtained since the valve pits for the Borated water
storage Tank were filled witn water on uctober 2s, 19sl. Participants in
the call are listed by Enclosure 1. as a basis for this discussion,
Enclosures 2 ana J were delivered JUst prior to tne call by Lonsumers'
sethesda Licensing Representative. These enclosures plot the settlement
:o;‘onc point on each of the two valve pits since the time of initial
1111ng.

Lunsuimr's discussion of the enclosures included the following points:

I The criteria for maximun settliement is U.5". Although the curve
for marker U-41 on yanuery 12, 19s¢ reads U.5", Consumers does not
consiger this to be an accurate reading, as demonstrated by the
January 16, 19bg r'a¢1n? which shuws abuut 0.4",

. Uther measured points also show the d1p which occurred on January 12,
1982, Consumers speculates that survey inaccuracies may be at fault for
the January 12, 198Z readings.

J. Consumers feels the current data demonstrate that the 111 beneath the
bwST fuunaations is now In secondary consolidation. The secondary
consolidation rate for the tanks has been estimated to be 1/2" per
UOCIGC. '

Hr. sane repliea that the settlement data for markers U-29 ang U-4) do not
Clearly 1ndicate that the fuunuation so01ls beneath the valve pit are in
secondory consulidation, |[f the questiunable readings of January e, )9d¢
are excluded, and average swouth settlement Curve through tne plotted points
Could Le drawn since wuvewber 24, 1951 (the date for placing the thira ang
final surcharge l1oad increwent) which would indicate the founuation S011s are
stil] tn primery cunsolidation, Mr. Kane requested that the settlement data
for the other marsers be provided for review.

vari 3. nuod, Project Manayer
Licensing usranch No. 4
Uivision of Licensing

closures:

enel
AS stateg

€Ll See next paye

%_




ENCLUSUR |

TELEPHONE CONFERENCE CALL PARTICIPANTS
January 26, 1982

Consuners Power Compay NKC

0. Budzik J. Kane
J. Mesenheimer V. Hood
J. Anderson

Bechtel
N., Swanberg

S« Lo
A. doos
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PROFESSIONAL QUALIFICATIONS AND EXPERIENCE

NAME : Joseph D. Kane R |

ADDRESS : 7421 Miller Fall Road
Derwnod, MD 20855

EDUCATION: B.S. Civil Engineering 1961
Yillanova University

M.S. Civil Engineering 1973
Villanova University

Post-degree studies, Soils and Foundation Engineering
University of California 1972
University of Maryland 1978

PROFESSIONAL REGISTRATION:

Registered Professional Engineer (1966) - Pennsylvania 12032E
PROFESSICNAL SOCIETY:

American Society of Civil Engineers

EMPLOYMENT POSITIONS:

February 1980 - Present Principal Geotechnical Engineer
U.S. Nuclear Regulatory Commission

May 1977 - February 1980 Geotechnical Engineer-
U.S. Nuclear Regulatory Commission

October 1975 - May 1977 Soils Engineer - ——
U.S. Nuclear Regulatory Commission

August 1973 - October 1975 Supervisory Civil Engineer __ ,
Chief, Soils Design Section

U.S. Army Corps of Enaineers
Philadelphia District

January 1963 - August 1973 Civil Engineer
Soils Design Section

U.S. Amy Corps of Engineers
Philadelphia District

January 1962 - January 1963 Design Engineer
McCormick - Taylor Associates

_Phﬂadﬂphia. Pa.



Professional Qualifications -2~
and Experience
Joseph D. Kane

PROFESSIONAL EXPERIENCE SUMMARY:

1975 to Present

1963 to 1975

In NRC Division of Engineering, Geotechnical Engineering
Section, Mr. Kane has specialized in soil mechanics and
foundation engineering. Experiences in this position
have included the following:

a. Evaluation of the foundation adequacy of proposed
sites for nuclear facilities with respect to design
and operational safety. This work has included
evaluation of geotechnical, soils and rock mechanics,
foundation and earthquake engineering related aspects.
The results of this review effort are surmarized in a
safety evaluation report for each of the proposed
facilities which have included nuclear power plants,
nuclear fuel reprocessing plants and uranium mill
tailings waste systems.

b. Serving as a technical adviser for soil and foundation
engineering related aspects in the development of
regulatory guides, acceptance and performance criteria
that are intended to assure construction and
operational safety of nuclear facilities.

c. Scrving as a technical representative for the Office
of Nuclear Reactor Regulation on the NRC Advisary
Group concerned with federal dam safety.

d. Serving as an instructor for the Office of State
Programs in the training of state personnel who
are responsible for construction and operational
inspections of uranium mill tailings-embankment
retention systems.

During this period Mr. Kane was employed with the U.S.
Army Corps of Engineers, Philadelphia District and
attained the position, Chief, Soils Design Section,
Foundations and Materials Branch, in 1973. Professional
experiences with the Corps of Engineers have included
the following:

a. The embankment and foundation design of four large
multi-purpose earth and rockfill dams with appurtenant
structures (spillways, inlet and outlet structures,
control towers, flood protection facilities, etc.).
Responsibilities ranged from the initial planning of




Professional Qualifications
and Experience
Joseph D. Kane

1962 to 1963

HONORS_AND AWARDS:

High Quality Award _
Outstanding Performance

subsurface investigations to select the most feasible
sites through all design stages which were culminated
in the final preparation of construction plans and
specifications. This work included planning and
evaluation of laboratory testing programs, studies

on slope stability, seepage control and dewatering
systems, settlement, bearing capacity, liquefaction
embankment safety instrumentation and slope protection.

Served as a technical consultant to field offices
charged with construction inspections for assuring
completion of structures in compiiance with design
analysis and contract specifications. Participated
in the development of needed modifications during
construction whenever significant changed site
conditions were uncovered.

Directed the efforts of engineers in the Soils Design
Section in other fields of civil work projects that
included the embankment and foundation design of
levees, waterfront pile supported structures and
disposal basins for the retention of hydraulic dredge
waste.

Served as design and project engineer for private consulting
firm. This work included the design of large federally
funded highways, a race track and various structures .
constructed to provide a Pennsylvania State park marina.

1972

‘Award 1978
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