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X January 6, 1381

MEMORANDUM FOR: Chairman Ahearne @ °| Zl )
Commissioner Gilinsky aciag
Commissioner Hendrie 2
Commissioner Bradford / Z%
FROM: Willijam J. Dircks, Exccutive Director for Operations

SUBJECT: DAILY STAFF NOTES, JANUARY 5, 1381

I

1. Consumers Power Company (Midland Nuclear Power Station) - Proposed
Imposition of Civil Penalties - $38,000 (EN-80-583).

2. Brunswick Unit 1 (Carolina Power & Light Co.) - Malfunction of
Targat Rock Safoty Relief valve, (PNO-II-81-01).

3. Dresden 2 (Comnonwealth Edison) - Minor Release of Contaminated
team During Isolation Condenser Testing, (PNO-111-81-01).

4. INCUSTFIal INSPECLION INOUSLr1Ees, LNt., WUrull Canwun, Ohlu = 3tulen
Raciographic Camera, (PNO-111-81-02).

5. Fort St. Vrain (Public Service Co. of Colorado) - Malfunction of the
Main Steam Hot Reheat Valves, (PNO-IV-81-01).

6. lxmgs tg;r)aerals Corporation, Moab, Utah - Uranium Mill Fire, (PNO-
v-81. .
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November 20, 1978

Mr. J. G. Keppler, Regicnal Directer
Cffice of Inspection and Enforcament
U. §. Nuclear Regulatory Commissicn
Region III

729 Rocsevelt Road

Glen Ellyn, Illinois 60137

Re: CONSUMERS POWER COMPANY
(Midland Plant, Units 1 anéd 2)
Docket Nos. 50-329 and 50-330
(Operating Licenses Proceeding)

Dear Mr. Keppler:

I have received from Mr, Olmstead cf the Nucleas
Regulatorv Commissicn a copy ©of a letter and repor: fro-
Consumers-Bechtel to you, which were attached as enclosures
0 my copy ©f his November 16th letter to the Licensing
Board. The repor: from Bechtel-Consumers is dated
Septeamber 22, 1978 anéd accompanied your cover memcrandus
t0 Mr. Thoinberg dated November, 1578. At page 2 of your
November 1, 1978 letter to Mr. Thornberg you state:

"In our view, this deficiency [that is, the
deficiency in connection with the diesel
generator building settlement] has the
potential for affecting the design adequacy
of several safety related structures at the
Midland site."

In view of the sericusness of ‘this statement and the enorm-yus
sums of money which Consumers continues to spend, I should
l1ike a more full explanation, including a submissicon or a
listing of all memorandums, communications, letters and
reviews, whether formal or informal, which form the basis

for the Region III's conclusions made by you. Please also
tell me how you justify continued construction, in view of
this serious breach of quality control, unless, of course,
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Mr. J. G. Keppler
November 20, 1978
page two

you are contant to permit "magic” to ensure safety. I am
most concerned over what appears to be a cavalier attitude
towards construction. Can it be that your organization
(whether intentionally or otherwise and whether conscious

or unconscious) is affected by the amounts of money Consumers
a8 spent so that you blind your eyes to reality. 1If so,

you dc a disservice not only to the pecple of the United States
but also to the utilities who unfortunately take advantage of
suzh lax enforsement. Do we need a serious accident before
enforcement, in your mind at least, eguals the importance cof
monetary investment?

Alsc attached with your letter to Mr. Thornbers of
November 1 were communications sent to you from Consumers
Power Company, in particular a letter from Howell dated
September 29, 1578 and a Septamber 22, 1578 Interim Repors
Wo. 1, apparently issued by Mr., Martinez of Bechtel =
Mr, Keeley of Consumers Power Company.

In connection with the last mentioned report, pace 2
has a significant deletion whereby Consumers Power or Bechtel
apoarently deleted information submitted regarding what you
labeled as a serious safety problem, i.e. the diesel building
settlement. The report states:

*This portion of the Bechtel Report is
deleted because it contains a premature
discussion of pcssible corrective action
options."

In view of the lackluster performance at Consumers'
Midland site, the history of the defects and bad workmanship
at the Palisades site, and the overall shenanigans of
Consumers (including the allegations of dishonesty), I am
surprised and astounded that Region III compliance would
permit Consumers or Bechtel to delete information on a sericus
safety issue without even a whimper being heard from the
Nuclear Pegulatory Commission. -

Please let me know whether you plan to follow up
with Consumers and obtain the informationm which they have
withheld. It simply is incredible that this issue has to be
raised by me (or anyone ocutside of the NRC) and was not
followed up on by anyone at the NRC.



Mr. J. G. Keppler
lovember 20, 1978
pacge three

I alsc wish to inform you that my lines of
communication have reported to me that the resident inspector
currently on the Midland site may not be doing his job and
may, in fact, have been co-opted by Midland personnel. Before
I take any action, I would like ycou toO make your own investi-
gation to determine whether this perscn should be replaced
and whether the resident inspector operation is working.

I a= recquesting all of the information in this
letter on an immediate timeframe. 1If it is necessary for nme
to make a Freedom of Information Act request or take other
Steps to secure the information, please let me know immediately.

In view of all of these situations I should alse
like to request advance notice of any inspection which
Region III intends to make at the Midland plant, so that either
I or a representative on my behalf can make arrangements to
be i. attendance. 1If any inspection is to be surprise in
nature, I will pledge my confidence to maintain the confi-
dentiality of ary such unannounced on-site vistitation and
inspection. I would appreciate sufficient advance notice to
Permit me to arrange my schedule so as to conform with any
upcoming inspection (or to permit making arrangements for
the attendance on my behalf, of a representative). Please
let me know at your earliest convenience whether such
arrangements will be mada.

I realize this is a harsh and direct letter. But
these problems at Midland have been repetitive so long that
I can no longer believe tha. anyone takes them seriously.
If you and others at the NR( worry about what shutting down
Micdland will cio to the deve.opment of nuclear PoOwer more than
what eventually will oeccur Lhroughout the U.S. nuclear industry,
if Consumers becomes the example to follow, then such persons
should resigr and “oliz the industry, letting others more
concerned with good government replace them.

I don't mind my principles losing in an hones*

adjudication. I have ro respect, however, when I or my
clients' interest cainot get a fair deal.

. "«Iuic.{rcl.y. :/ : i
P‘yrle;l‘t{ .Cgcr:'; 3 /
I
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November 24, 1978

MEMORANDUM FOR: H. D. Thornburg, Director, Division of Reactor
Construction Inspection, IE

At FROM: . James G. Keppler, Director

SUBJECT: LETTER FROM MYRON CHERRY - MIDLAND

The attached letter from Mr. Cherry regarding the Midland consiruction
project is provided for your information. Region 1II is preparing a

resporse to this letter and will Qe bttty Cr i e

I discussed Mr. Cherry's charges regarding the resident inspector ’
(page 3) with } earlier today and asked
him whether we should turn this matter over to OIA immediately or
whether we should solicit more specific information from Mr. Cherry in

our response to him. Morris indicated he would déacuss the natler suith.
i —————————

N

ames G. Feppler
Director

VAé Attachment:
Letter, Cherry to Keppler, dtd 11/20/78

cc w/attachment:

J. G. Davis, IE

E. M. Howard, 1E

W. J. Olmstead, ELD
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Mr. Myrom M. Qherry
One IBM Plaza
Qiicago, Illinois 60611

Dear Mr. Cherry:

This is in reply to your letter of November 20, 1978, concerning the
diesal generator building sectlement problem at Consumers Pover Company's
Midland site and your sericus assertion that "the resident inspector

=ay bave been co-opted by Midland perscumel”. The information requerced
by your letter is provided in the enclosure. '

I would like to assure you that this offics shares your interest in
the proper comstruction of nuclesar power plants. Recognizing the
history of this p-oject,

+ In this regard, I have not forgotten
the commitments I made befora the ASLS in 1974 and will not hesitate
€0 recommend strong enforcement action should a serious breakdovn ia
quality assurance occur.

ith respect to the diesel generator building settlement problexm, we
have not yet determined the basic cause of the problem nor whez it
ccurred. We have initiated an iavestigation into the circumstances of
he settling problem and will base our enforcement actions om the
indings from this investigacion.

With respect to your assertion regardirg the resident inspector, I have
refarred this matter to our Headquarters for iovestigstiom by the NRC's
Office of Iaspector and Auditer.

oy g,

If you have any questions regarding this response, pleasa contact ma.
Sincerely,

Director




Myron M. Cherry o DEC1l4 378

Eaclosure:
Information Requested by
Myron Cherry w/attachzents

cc w/enclosure and Incoming
Letter
Je. G. Davis, IE
H. D. Thormburg, IE
W. J. Olmstead, ELD ,
R. Fortuna, OIA
R. S. Boyd, NRR
PIR
Local POR
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ENCLOSURE

Reguested Informationm

"In viev of the seriousness of this cut-ney and the enormous
sums of money which Consumers contizues to spend, 1 should like
s more full explanatiom, including a submission or a liscing of
all memorandums, communications, letters and reviews, whether
formal or informal, which form the basis for the Regicm I1l's
conclusions made by you."

Sucmary Response

The Resident Inspector was initially {nformed by Consumers Power
Company of a possible problem with the sectlesent of the Diesel
Generator Building om August 21, 1978. Subsequently, om
September 7, 1978, Regiom III was informed that the settlement
vas considered reporzable pursuant to 10 CFR 50.55(e). A
listing of correspondence generated in connection with this
macter is provided as Attachsent 1. (Copies of the listed
correspondence are provided)

The concerns vhich prompted me to raise this problem as a potential
safety issue can be summarized as follows:

a. Evidence of settlemant in excess of design specifications
bas been observed with the Diesel Generator Building. This
building is a safety related structure in that it houses the
emergency diesel generators, which are required to provide
ezergency pover to equipment importaat to nuclear safecy in
the event of loss of normal offsite pover. Our concern vas
that proper operability of the diesel generators could be
affected by the excessive secttlement. :

b. The excessive settlesert of the Diesel Generator Ruilding
appears to be relaed to the fact that sufficient compzction
of the supporting soil was not achieved. This, in tum,
appears to result from random fill material being used to
support the structure rather than "controlled, compacted
cohesive soils” (FSAR commitment). Saveral otber buildings
or pertions of foundations are alse supportead by random fill
saterial. As such, altbough no excessive settlement of these
structures had been observed to date, ve are concerned that
the potential may exist for axcessive settlement which could
possibly affect the operability of safety related equipment.

Statement in memorandus from J. G. Keppler to H. D. Thornburg dated
November 1, 1978 == "Ia our view, this deficiency has the potential
for affecting the design adequicy of several safety related
structures at the Midland sita.”
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In that the issue is a design questiocn and one vhich iavelves the
design criteria inicially revieved and accepted by the NRC, we
recormended that this problam be evaluated by the NRC's Office of
Nuclear Reactor Regulatiom == the NRC Office responsible for
assuring that the faciliry design meets the General Design Criteria
contained in Appendix A of 10 CFR Part $0. This transfer of

reviev responsibility vas formally completed om November 17, 1978.

Requested Info on

"Please also tell me how you justify continued comstructiom, in
viev of this serious breach of quality contrnl, unless, of course,
you are contest to permit "sagic" to emsure safety. I am'most
concerned over what appears to de a cavalier attitude towvards
construction. Can it be that your organization (whether
{ntentionally or othervise and whether conscious oOr unconsciocus)
i{s affectad by the amounts of mouey Consumers has spent so that
you blind your eyes to reality. If so, you do a dissarvice not
only to the people of the CUoited States but also to the utilicies
who unfortunately take sdvantage of such lax enforcement. Do

ve seed a serious accident before enforcement, in your mind at
least, equals the importancs of monetary {nvestment?”

Summarvy Res

As dis ussed in my letter, the NRC bas not yet determined fully
the fu damental cause(s) that has resulted in the excessive
settlelent of the Diesel Generator Building === mor have we
estiblished the time frame associated with the problem. Ve

tave ‘Oitiated an investigation to determine the facts associated
w.eh be problem and will base our enforcement acticus (o the
findiays from this investigaticm.

With respect to the et eets sae T AT et Al Ll ¢
the following considerations are importaat: .

e. r pover
facilities and the NRC regulation of them is the defense-in-
depth concept. This concept consists ef three levels of
safety iavelving: (1) the design for safety in normal
operation, providing tolerances for system malfuncticums,

(2) the assuspticn that incidents will ponetheless “ccur
and the inclusicn of safety systems in the facility to
minimize damage and protect the public, and (3) the
{nclusion of systems to protect the public based cu the
analysis of very unlikely accidents.
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In the safety design of puclear power plants, the objective
i{s to achieve s competent design at each level and for each
physical barrier provided to preveat the relaase of radio-
activity from the plant. At the same time, it is realized
that, although extansive efforts are made to obtain high
qualiry, perfection can never be achieved because of the
pormal deficiencies in all processes involving men and
materials. 1In fact, it is the realization that deficiencies
will occur that has led the safety design of reactors to

be based on the defense-in~depth comncept.

Saying it another way, suclear facilities are protected by
exacting standards of design and construction, independent
safety systems and redundant safety systems ©O provide
protection in the unlikaly event of multiple failures.
Because of "defense-in-depth,” nuclear reactors do mot
require perfect performance and perfect quality for the
protection of the health and safecy of the public.

b. The excessive sattlement problem with the Diesel Generator
Puilding is recognized and will have to be resolved to the
satisfaction of the NRC.

‘e.  The settlemant of other safety related structures is within

design specifications and is being monitored continuocusly.
As such, there is no problem at this time. Hovever, this
matter vill be considered as part of the NRC's overall
evaluation of this probles.

. Isetwkinp—thtscilofeundesdotprosid, URTCIte-briag
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Wit* respect to your comments about what you characterize as our
"easalier attitude towards comstruction,” I want you to kaow that
while public bealth and safety is not predicated ou error-free
construction, my staff and I are every bit as concerned as you
are that nuclear power plants are built with proper sttention to
quality. The NRC has the suthority to stop construction or
operation of a facility 4f there is sufficient cause to do so



h.

and, in fact, bas taken such actiom at Midland. As you know, I
testified before the Midland Atomic Safety and Licensing Board
{n July 1974: "I™Gant to J¥ DN reestdu i saying-thasbits-uy

s step and s ike

Requested Informationm

"In connection with the last mantioned report, page J has a
significant deletion whereby Consumers Pover or Bechtel apparently
deleted information submitted regarding vhat you labeled as a
serious safety problem, i.s., the diesel building settlement ....
Plesse let me know whether you plan to follow up with Consumers
and obtain the informatiocn which they have withheld."

Summary Response

The interim report om the settling of the Diesel Genarator Building
vas submitted in sccordance with the requirements of 10 COR 50.55(e).
This regulation provides that an intarim report om & reportable
deficiency be provided if the final report can not be submitted
within the 30-day pericd. s

The written repor:t of a reportable constructiom deficiency is to
{nclude & descriptiom of the deficiency, an analysis of the safecy
implication and the corrective actions taken, and sufficient
inforpation to permit analysis and evaluation of the deficiency and
of the corrective action. The fizmal report will comtain the above
{nformation. It should be noted that no corrective actiom had
been taken at the tize Cogsumars Power Company subnitted the
{nterim report and, as such, I bave no basic problem with the
deleticn of the preliminary discussion from the Bechtel Reporct.

My staff has seen the full Bechtel report at the site, including
the deleted section. I will assurs you that the fimal report

. will satisfy the requirements of 10 CFR 50.55(e).

R St =)

"In view of all of these situations I should also like to request
advance notice of amy inspection which Regiom III intends to make
at the Midland plant, so that either I or a Tepresantative on
my behalf can make arrangemants to be in attendance. If any
{nspection is to be surprise in nature, I wvill pledge my confidence
to maintain the confidentiality of any such unannounced on-site
visitation and inspection. I would appreciate sufficient advance
potice to permit me to arrange =y schedule so as to conform with
any upcoming imspection (or to permit saking arrangezents for the
sttendance ou my bebalf of a representative). Please let me know
::‘ your earliest couvenience whether such arrangesents will be

..



Suzmary Response

The NRC has, for some time, permitted government representatives

or intarested members of the public to accompany NRC inspectors during
an inspection. To accompany the inspector an individual must agree to
follow the "Protocol for Accompaniment on NRC Inspections” (a copy

is enclosed) (Attachment 2) and obtain permission from the licensee for
access to the site.

The resident inspector is routinely at the site 40 hours a week, and
his inspection effort is supplemented by inspectioms by persomnel

from the Regional office. The inspections by Regionmal Office persomnal
ars usually scheduled about a wetk in advance.

It would not be practical to routinely notify you of inspections
sufficiently far in advance to make tha necessary arrasgesents to
accompany our inspectors. Lf you would inform us of the general time
you are interested in accompanying our inspectors, we could probably
adjust iaspection schedules té accomodata you.

Most - {inspections are not announced to the licensee /2 advance. Your
making arrangements with the licensee to enter the construction site
would no doubt indicate an inspection vere imminent. In the past,
hovever, this has not proved to be an obstacle i permitting the
accompaniment. ’



Docket No. 50-329
Docket No. 50-1330

09/07/78 = Verbal notification and tracking form for licenses
reports par 10 CFR 50.55(e) (Site inspector sotified
of possible settlement problesm on 8/21/78)

09/08/78 « IE Morning Report item
09/29/78 =« Interim report from licensee, Howell to Kepplar
10/24/78 = Acknovledgement latter for 9/29/78 iateris report

11/01/78 = Memo, Kepplar to Thornmburg, w/attachments requesting
transfer of lead responsibilicy

11/03/78 = Transmittal letter, Appendix A, and IE Report Nos.
50-329/78<13 and 50-330/78-13

11/03/78 - ;l-u. Olastead o Vassallo
11/07/78 « Second iaterim report from licensee, Howell to Kepplar

11/08/78 = Transmittal letter and IE Report Nos. 50-329/78-14
and 50-330/78-14

11/09/78 « Memo, Thornburg to Gower
11/13/78 - Memo, Vassallo to Eagelbardt
11/13/78 - Memo, Bryas to Vassalle

11/17/78 = Transmitral letter and IE Report Nos. $0-329/78=12
. and 50-330/78-12

11/17/78 « Tracsfer of lesd responsibilicy, Raiamuch (IE) to
Vassallo (NRR)

11/22/78 = Acknovledgement letter for 11/7/78 iateris report



Frotocol for Accompaniment om NRC Iaspections

Persons vho sccompany on inspections, conducted by the Nuclear
Regulatory Commission, Office of Inspection and Enforcement, do so
under the folloving terms and conditions:

1.

2.

E

7.

Persons accompenying ou NRC inspections are present during the
iospection as observers, oot as participascs. Specific approval
for the sccompaniment must be obtained from the Office of
laspection and Enforcement prior to an obsarver accompanying an
NRC inspector.

Accompaniment i3 to observe typical NRC i{nspection sctivities
and techniques and is ot «a inspection by the observer of the
NRC por of the licenses. Nence, sccompanisent is limicted to no
more than two obsarvers om any siagle inspection and to oot more
than ten percent of NRC inspections at any licensed facilicy.

Obsarvers accompanying on NRC inspecticus shall not, ia amy
sanrer, interfere with tie orderly conduct of the Lnspection.
NRC ingpectors are authorized to refuse to permit contioued
sccompaniment by any individual vhose conduct interferes with a
fair and ordarly inspection or whose conduct does not follow the
terms and conditions inmcluded within this protocel.

Obsarvers accompanying on NRC inspectioms wust scay physically
present with an NRC inspector chroughout the course of the
inspection.

Observers accompanying on NRC inspections say be presenc during
any discussion by the NRC inspector with the licenses with
regard to inspecticn of matters coversed by the accompaniment.
This iocludes the Alscussion with licenses massgemant at the
conclusion of the inspecticu.

Obsarvers receiviag information of s proprietary or physical
security nature shall safeguard such information such that it
is vot disclosed to unsuthorized persons.

Obsarvers accompanying ou NRC inspections do #o at their own risk.
The Nuclear Regulatory Commission will accept no respomsibilicy
for injuries and exposurs to harmful substances vhich may be
received during the inspection and w1l _ssume no liabilicy of
any kind for actiom to or by the scco.panying lodividual.
Observers accompanying on NRC inspections agree to vaive all
claims of 1iability ageiost the Commission.



Protocol for Accompaniment -2-

8.

on NRC Inspections

The NRC will oot make arrsagesencs for the persons accompanying
the NRC faspector to gain access to the licemses's facilicy bdut
wvill ianform the licensee that the NRC has no objection to the
specific individuals sccompanying the NRC inspectors as observers.
Specific arrangements to gain access to the licenseas' facilities
sust be made directly by the accompanying individual.

Sigoature of Accompanying lodividual

Daca
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MEMORANDUM FOR; R. C. Knop R. Cook
S 0. W. Hayes T. Vandel
D. H. Danielson F. Jablonski
) K. Naidu E. Lee
G. Maxwell 6. Gallagher
W. Hansen K. Ward
P. Barrett I. Yin
FROM: G. Fiorelli, Chief, Reactor Construrtion and
: Engineering Support Branch
. '_.J-"—' v J - '-'—-—“\‘—\\
SUBJECT: NEOANO S ON S PR T NS T AT SR RO Sl T

OPTBIRY, 1979 e

The attached report was finalized -based 6n your feedback requested in

my memo of October 5

please contact me.

, 1979.

If you still feel adjustments are necessary

If you consider the report characterizes. your

current assessment of .the nidlandlpr~ject, please concur and pass it

P ESA

along promptiy.

Enclosure: As stated

Ge-—l_LXenplec

6.
Re

Fiorelli, Chief
actor Construction and
Engineering Support Branch



JAMES G. KEPPLER - BIOGRAPHICAL INFORMATION

James G. Keppler has been Regional Director of the Nuclear Regulatory
Commission's Region III Office of Inspection and Enforcement since 1973.
(The Nuclear Regulatory Commission was formed in January 1975 to take
over the regulatory functions of the old Atomic Energy Commission (AEC).
The research and development activities of the AEC were assumed by the
Department of Energy.)

The Regional Office in Glen Ellyn is responsible for inspection and
enforcement activities at NRC licensed facilities in eight midwestern
states. This encompasses 20 nuclear power plants now in operation,

21 plants licensed for construction or under licensing review, 12 operating
research reactors, four fuel facilities and approximately 3700 byproduct
materials licenses -- generally for medical, industrial, research or
educational applications.

Mr. Keppler joined the AEC in 1965 as a reactor inspector. Prior to
his present post as Regional Director, he was Chief of the Reactor

Testing and Operations Branch in the AEC Headquarters in Bethesda,
Maryland.

He is a 1956 graduate of LeMoyne College in New York State. Mr. Keppler's
experience in the nuclear field includes nine years with Genevral Electric
Company, first in its Aircraft Nuclear Propulsion Department and later

in its Atomic Power Equipment Department.




RESUME rETEE

Name: Charles Howard Gould Date: March 27, 1979
Wife's Name: Susanna Derby Gould

Department: Civil Engineering : S.S.#: 292-30-3407
Date of Birth: August 12, 1935
Present academic rank: Lecturer, January 6, 1977

Degrees, with field, instruction and date:

Bachelor of Civil Engineering, Renselaer Polytechnic
Institute, 1957

MSE (Construction Engineering and Management), University
of Michigan, expected August, 1979

Appointment fractions during present term: 90% appointment
academic year 1978-79

Other teaching experience: no previous teaching experience

Full-time industrial experience:

1957-61
Civil Engineering Corps, U.S. Navy. Maintenance and
construction of shore establishment.
1961-70
Manager/Engineer, Raymond International, Inc. Heavy
construction contracting.
Major Assignments:
1. Resident Manager for construction of hydroelectric
complex, Liberia, Africa.
2. General Manager of special foundations.
3. Chief Planning Engineer.
1970-76 .
Vice President and Director, Mergentime Corporation.
Heavy construction contracting.
Major Projects:
1. Subways: 2 stations, Washington, D.C.
Tunneling and underpinning, Edmonton,
Alberta, Canada
2. Deep Excavations: National Gallery of Art
Transit Authority Bldg.
3. Underpinning: Smithsonian
Conowingo Dam

Part-time industrial experience: none

States in which registered: New York, District of Columbia and
Alberta, Canada

Consulting work in the past five years: Construction planning,
estimating, and management. Expert witness.
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M. T. DAVISSON

CONSULTING ENGINEER

EDUCATION

Akron State University, Bachelor of Civil Engineering, 1954
University of Illinecis, Master of Science, Civil Engineering, 1955
University of Illinois, Doctor of Philosophy, Civil Engineering, 1960

PROFESSIONAL REGISTRATION

Ohio, Illinois - Professional Engineer
I1linois - Structural Engineer

EXPERI ENCE

Responsible charge of site investigations, laboratory testing, engineering reports,
plans, specifications, construction control, failure investigations, claims, expert
testimony, prebid investigations, design of temporary structures for construction,
field testing, dewatering and design of special construction equipment. Project exper-
ience includes foundations of all types for of fice and apartment building, heavy

mill structures, mining structures, truck terminals, grain storage facilities,
industrial plants, machines for power plants and paper mills, commercial developments,
utility company structures, power plants - fossil and nuclear, chemical plants, oil
refineries, warehouses, schools, jails, parking garages above and below ground,
hangars, hospitals, hotels, museums, banks and post office facilities. Embankment
and dam experience includes river locks and dams, earth and rockfill dams, cellular
cofferdams, and reservoir linmers. Tunnel experience includes cut-and-cover and
sunken-tube types. River and port facilities include grain terminals, ore docks,
material storage docks, bulkheads, trestles, cells and related structures. Other
experience includes of fshore structures for the petroleum industry, sewage treatment
plants, highway and railway bridges including temporary structures for construction,
praced excavations, tiebacks, landslides and transit facilities. Specialized
experience includes: protective canstruction such as Minuteman, pile supported
runways at LaGuardia, caisson foundations for the North River project, Northumberland
Bridge crossing, mining subsidence, structural and foundation failures, vibratory
pile driving, pile driving equipment development and pile driving svstems.

Research experience includes: pile buckling, laterally loaded piles and piers,
vibratory pile driving, dynamics of pile driving, soil properties for tar sands,
one-dimensional soil properties, rock properties, settlement behavior of structures,
load transfer in piles, pile load testing, wave equation analysis of pile driving,
diesel hammers, inspection of foundation construction, pile driving equipment
development and properties of hammer cushions.

PROFESSIONAL ACTIVITIES

Committee on Deep Foundations, Past Chairman, ASCE

Task Committee for Manual on Pile Foundations, ASCE

Committee on Standards, Excavations and Foundations, ASCE

Committee on Foundations for Bridges and Other Structures, Past Chairman, TRB
Committee on Concrete Piles, Chairman, ACI

Committee on Drilled Piers, ACI

Committee on Concrete and Foundations, AREA

Committee on Tests on Deep Foundations, Vice Chairman, ASTM

Committee on Round Timbers, ASTM




PROFESSIONAL & TECHNICAL SOCIETIES

American Society of Civil Engineers

American Concrete Institute

American Railway Engineering Association

American Society for Testing and Materials

National Society of Professional Engineers

Transportation Research Board

International Society for Soil Mechanics and Foundation Engineering

AWARDS

Recipient of the Second Annual Alfred A. Raymond Award, 1959, for the
paper "Lateral Stability of a Flexible Pier." First place award in
international competition for original papers on foundation engineering.

Recipient of the Collingwood Prize, 1964, presented by the American Society
of Civil Fngineers for the paper '"Laterally Loaded Piles in a Layered
Soil System."

PROFESSIONAL POSITIONS

Civil Engineer, E. J. McDonald, Akron, Ohio, 1954

Structural Engineer, Clark, Dietz and Associates, Urbana, Illincis,1955-1956
Research Assistant in Civil Engineering, University of Illinois, 1956-~1958
Assistant in Civil Engineering, University of Illinois. 1958-1959

Consulting Engineer, 1958 - to date

Instructor in Civil Engineering, University of Illinois, 1959-1960

Assistant Professor of Civil Engineering, University of Illinois, 1960-1963
Civil Engineer, Naval Civil Engineering Laboratory, Port Hueneme, California, 1962
Associate Professor of Civil Engineering, University of Illinois, 1963-1971
Visiting Associate Professor of Ciwil Engineering, University of California, 1964
Professor of Civil Engineering, University of Illinois, 1971 - to date

OTHER POSITIONS

Building Construction, Heavy and Highway Construction, Surveying,
Municipal Engineering, 1947-1954

PUBLICATIONS

See Attached List
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11.

12.

Peck, R. B.; M. T. Davisson; and V. Hansen. Discussion of "Soil Modulus
for Laterally T..aded Piles." by B. McClelland and J. A. Focht, Jr.
Transactions, ASCE 123 (1958): 1065-1069.

Davisson, M. T. Discussion of "Fxperimental Study of Beams on Elastic
Foundations."” by R. L. Thoms. Proceedings, ASCE 87, M1l (February
1961): 171-172.

Deere, D. U. and M. T. Davisson. '"Behavior of Crain Elevator Foundations
Subjected to Cyclic Loading." Proceedings, Fifth International Conference
on Soil Mechanics and Foundation Engineering, Paris: Veol. 1, 629-633,
1961.

Peck, R. B. and M. T. Davisson. Discussion of "Design and Stability
Considerations for Unique Pier." by J. Michalos and D. P. Billington.
Transactions, ASCE 127, Part IV (1962): 414-424,

Peck, R. B. and M. T. Davisson. Discussion of "Friction Pile Groups
in Cohesive Soil." by R. L. Kondner. Proceedings, ASCE 89, SM1
(February 1963): 279-285.

Davisson, M. T. and H. L. Gill., '"Laterally Loaded Piles in a Layered
Soil System." Proceedings, ASCE 89, SM3 (May 1963): 63-94.

Hendron, A. J. and M. T. Davisson. '"Static and Dynamic Behavior of a
Playva Silt in One-Dimensional Compression.'" Technical Documentary
Report No. RTD TDR-63-2078, AFWL, Kirtland Air Force Base, September
1963.

Kane, H.; M. T. Davisson; R. E. Olson; and G. K. Sinnamon. "A Study
of the Dynamic Soil-Structure Interaction Characteristics of Soil."
Technical Documentary Report No. RTD TDR-63-3116, AFWL, Kirtland Air
Force Base, December 1263.

Davisson, M. T.; and S. Prakash. "A Review of Soil-Pole Behavior."
Highway Research Record No. 39, NAS-NRC Publication 1159, Washingtonm,
(1963): 25-48.

Davisson, M. T. "Estimating Buckling Loads for Piles." Proceedings,
Second Pan American Conference on Soil Mechanics and Foundation
Engineering, Brazil, Vol. 1, 351-371, 1963.

Hendron, A. J. Jr. and M. T. Davisson. '"Static and Dynamic Constrained
Moduli of Frenchman Flat Soils." Proceedings, Symposium on Soil-Structure
Interaction, Tucson, 73-97, June 1964.

Davisson, M. T. and T. R. Maynard. '"Static and Dynamic Compressibility

of Suffield Experimental Station Soils." Technical Report No.
WL TR-64-118, AFWL, Kirtland Air Force Base, April 1965.
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20.

21.

22.

23.

24.

Davisson, M. T. Discussion of "Buckling of Long, Unsupported Timber
Piles." by E. J. Klohn and G. T. Hughes. Proceedings, ASCE 91, SM4
(July 1965): 224,

Davisson, M. T.; T. R, Maynard; and V. G. Koike. "Static and Dynamic
Behavior of Sands in One-Dimensional Compression." Technical Report
No. AFWL-TR-65-29, AFWL, Kirtland Air Force Base, December 1965.

Davisson, M. T. and K. E, Robinson. "Bending and Buckling of Partially
Embedded Piles." Proceedings, Sixth International Conference on Soil
Mechanics and Foundation Engineering, Montreal, Vol. 1, 243-46, 1965.

Davisson, M. T. "Design of Deep Foundations for Tall Buildings Under

Lateral Load." Proceedings, Structural Enginee-ing in Modern Building
Design. 1Illinois S*ructural Engineering Confer:nce, Chicago, 157-174,
1966.

Hunter, A. H. and M. T. Davisson. 'Measurements of Pile Load Transfer."
ASTM Special Technical Publication, No. 444, Symposium on Deep Foundations,
San Francisco, 106-117, 1968.

Davisson, M. T. and J. R. Salley. '"Lateral Load Tests on Drilled Piers."
ASTM Special Technical Publications No. 444, Symposium on Deep Foundations,
San Francisco, 68-83, 1968.

Davisson, M. T. and V. J. McDonald. '"Energy Measurements for a Diesel
Hammer." AST™ Special Technical Publication, No. 444, Symposium on Deep
Foundations, San Francisco, 295-337, 1968.

Davisson, M. T. Discussion of "Skin Friction for Steel Piles in Sand."
by Harry M. Coyle and I. H. Sulaiman. Proceedings, ASCE 95, SMl
(January 1969): 373-374.

Hendron, A. J. Jr.; M. T. Davisson; and J. F. Parola. "Effect of
Degree of Saturation on Compressibility of Soils from the Defense
Research Establishment Suffield." Report $-69-3, Waterways Experiment
Station, Vicksburg, Mississippi, April 1969.

Davisson, M. T. "Static Measurements on Pile Behavior." Proceedings,
Conference on Desi and Installation of Pile Foundations and Cellular
Structures, Lehigh University, Bethlehem, 159-164, April 1970.
Davisson, M. T. "Design Pile Capacity." Proceedings, Conference on

Design and Installation of Pile Foundations and Cellular Structures.
Lehigh University, Bethlehem, 75-85, April 1970.

Davisson, M. T. and J. R. Salley. 'Model Study of Laterally Loaded
Piles." Proceedings, ASCE 95, SM5 (September 1970): 1605-1627.
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25 March 1980

Dr. M. T. Davisson

1
. \s
14 Lzke Park Road I .

Chazpaign, IL 61820 g)?&R.LNZé?}'fM‘\ (ﬁ o ‘

Subject: Midland Units 1 & 2
Service Water Puzp Structure

i3

Dear Tom:

Enclosed is Technical Specification Nuzber 7220-C-%4(Q) for
furnishing, installing, 2ad testing closed ead pipe piles for
supporting the north end of the service water pu=p structure at
the Midland site.

The project has suggested that,we conduct a pile load test under
the technical requirements of the above menticned specification
utilizing an existing contract with Canonie at Midland regarding
a pipe bridge between the plant and Dow Chemicel facilities. This
testing will be under Q/A requirements. We would appreciate re~
cieving any comments you may have on the specification especially
with respect to the pile load test requiremeats.

Assuzing all goes well we will be inctalling and testing the pile
within two to three weeks. At such time we would appreciarte having
Your representative attend the installation 2nd testing.

Please let me kaow if you need any further i{sforration to cozplete
this review., Thank you.

incerely,

Sherif S, Af1f4
tssistant Chief Soils Engineer

Clr&ﬁ/an

Enclesure
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TECHNICAL SPECIFICATION
FOR
SUBCONTRACT FOR
FURNISHING, INSTALLING, AND TESTING
CLOSED END PIPE PILES
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14.0 QUALITY ASSURANCE REQUIREMENTS 15

15.0 MEASUREMENT FOR PAYMENT 15 -
APPENDIXES

B Quality Assurance Requirements for Q listed Materials and Work

Specification 7220-C~231(Q), Forming , Placing , Finishing , and
Curing of Concrete, Pages 22, 23, 24, and 2§
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SCOPE
1.1

1.2

Specification 7220«C=94(Q), Rev 0

ITEMS INCLUDED

The following items are included under the
scope of this subcontiract and imvolve
furnishing , installing, and testing closed-end
steel pipe piles. This specification includes
quality~related work (Q-listed) where
specifically noted and shall be performed in
accordance with Subcontractor's quality
arsurance (QA) program (Appendix A) and this
specification.

1.1.1 Purnishing, deliverin;, predrilling,
and driving of steel pipe piles

1.1.2 Unloading, sorting, storing, and
handling of piles

1.1.3 Splicing piles as required

1.1.4 Furnishing and installing splice
plates, end closures, and steel plate
pile caps as required

1.1.5 Reading and recording test pile data

1.1.6 Cutting off piles to required
elevations

1.1;7 Placing reinforcing steel and concrete
in piles

1.1.8 Site cleanup and removal of all wvaste
material

1.1.9 Surveying to establish cutoff elevation

1.1.10 Furnishing and installing test pile and
all equipment for testing

1.1.11 Performing all load tests

1.1.12 Transfer of load from the corbel to the
piles

RELATED ITEMS NOT INCLUDED
1.2.1 Excwation, backfill, and grading



Specification 7220-C-54(Q), Rev O
1.2.2 Establishing plant horizontal and
vertical surveying control peints
1.2.3 Bvaluating test pile data
1.2.4 Furnishing concrete
1.2.5 Testing concrete
1.2.6 Furnishing ro}n(orctuu steel
1.2.7 The Contractor shail provide local

dewatering such that all excavated work
will be performed in a dry condition.

2.0 ABBREVIATIONS

ACI American Concrete Institute

ASTM Amecican Society of Testing ard
Materials

AWS American wWelding Society

3.0  REFERENCED CODES AND STANDARDS

ACI 304-1977 Measuring, Mixing, and
. Placing Concrete

AS™ A J6~-1977aStructural Steel

AS™ A 252-77a Welded and Seamless
Steel Pipe Piles

AST™ D 1143-74 Testing Piles Under
Axial Compressive Load

AWS P1.1~1979 Structural Welding
Code

4.0 DOCUMENTATION REQUIREMENTS

4.1

Engineering and quality verification documents
shall be submitted to Contractor by
Subcontractor. Permission to proceed, based
upon Contractor's review of the procedures,
does not constitute acceptance or approval of
design details, calculations, analyses, test
methods , or materials developed or selected by
Subcontractor and does not relieve '
Subcontractor from full compliance with
contractual obligations. The submittal
requirements are summarized in Form G-321-D,



4.2
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attached. These reguirements are augmented by
detailed reguirements in this specification.

As a minimum, Subcontractor shall submit the
following procedures (in detail, including
hold points and witness points) to
Contractor's satisfaction.

4.2.1 General pile procedure - This procedure
shall include the overall concept of
the work irvolved, including the

interface of all the operations listed
below.

4.2.2 Ptic installation procedure

4.2.3 Load transfer procedure

4.2.4 Cleaning and placing concrete in the
pile procedure

4.2.5 Pile testing procedure
4.2.6 Welding procedures and qualifications

4.2.7 Final cleanup procedure

§.0  MATERIAL REQUIREMENTS

5.1

5.2

5.3

PIPE PILES

Pipe piles shall conform to ASTM A 252,

Grade 2, be seamless, and shall be one piece
without splices below the cutoff elevation.
Prc:iously used or rejected pipe shall not be
used.

MISCELLANEOUS STEEL

$.2.1 Steel for splicing, end closures, and
miscel lancous-motal shall conform to
AST™ A J6. The closure plate shall be
1-1/2 inches thick minimum and have an
outside diameter of 15 inches

A

v)

— Must be sure thet ’."e can be o btained long ensvgh w ithout

Splice ‘in test prie 13 Ok,
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MILL TEST REPORTS

Materials shall conform to the above standard
specifications, and Subcontractor shall submit
to Contractor certified copies of mill test
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Specification 7220-C-94(Q), Rev 0

reports covering chemical cormposition and
physical properties cf all material used as
specified by the applicable specifications.

5.4 CONCRETE

Concrete for filling piles shall be provided

by Contractor and shall conform to AST™ C 94,

using Portland Cement Type 1. Compressive

strength shall be a minimum of 6,000 psi at

28 days. The maximum aggregate size shall be

3/4 inch. Slump shall be e=manimom=od
nchesy = 4 inch <&+

DESIGN REQUIREMENTS

6.1 Pile size shall be as shown in Table 1. The
pile length and capacities indicated are
estimated. They may be adjusted after the

load test.

<y SP‘:I(' 4 /f"/}/ Aow :-f'

TABLE 1

Design Qutside Minimum Wall
Capacity Dismeter Thickness Length

(tons) _ linches) Ainches) gt’t)_ _
100 14.00 0.5 55

bohoves - Must accept 75 resc '+

’ -’))410,

6.2  Ppilks @-‘13 be of sufficient strengtl to
prev di{.fortion dyring €TV ing of the pile
‘oz’ ac¥aceht piles. ; TV

3 Piles shall have the butt end square cut and a

closure plate welded to the tip end.
ubcontractor shall submit, to the
satisfaction of the Contractor, detail

drawings showing proposed fit-up.
!

é(,((-/{

L belete c.2 Yov cannot sp-

rL
’
r

fedondart _ .

l

FIELD OPERATIONS '

| ' N
Piles shall be fabricated full length for the length. <4 ‘r"g"
of the pile to be left in place. Field splices may
be made on the piles for the length of the pile not
to Ye left in place (i.e., cutoff section). Field .
nplieinl locations and details shall be subject to A
approval ‘of Contractor. All splices shall be such as
“/ to fully gwclg: the capacity of the pile. Splicing
details shall be submitted to Contractor for approval
prior to use. | ‘ ’ : )] ¢ N
\‘ J \} Q
\
' -

\J
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Specification 7220-C~84(Q)., Rev 0
g
| DRIVING EQUIPMENT REQUIREMENTS /*

7.1.1 Th'—dﬂu—&m‘m

WWWH“—
' ¢+++s. The equipment shall be in
good working condition and shall be
subject to review and approval of
Contractor. Such equipment shall be
furnished in the quantity and capacity
necessary to perform the driving
required by this specification. The
valve mechanism of steam and air T
hammers shall be so maintained that posittom 0 & savek )
length of stroae,and number of blows
per minute for which the hammer is
designed will be attained. ey~ Y
equiTEaat—t: SEi=be—o jutpped—wrer—

~4

-

ﬁ1 instre ctres M) §r¢-n‘-.

—OBLpEA~A o . :
one— Hammers shall be operated af Swas® dmv®

ab—admegtwes at the pressure, speed,

and stroke recommended in writing by

the manufacturer.s Hoiler or compressor
capacity sha suf{ficient to operate
the hammer continuously at the full
rated speed and energy.

|

Show e hammey s

7.1.2 Drivers shall have leads utondim.dTvm
to the lowest point of the hammer willV
travel, supporting the pile firmly in
position while maintaining axial
alignment of the pile with the hammer.

7.1.3 The hammer energy (manufacturer's rated

energy) shall be a minimum of -

7.1.4 Hammers shall be single acting -'AJA/M hasmarnst
SEALILSEFsepebievet—deiivering—the
e resaEaEIN A0 ALY S

70 L .
rce of 500 hp.

e

2l
7.1 pile cap blocks and driving caps shall
be suitable for the proper operation of
the hammer, have the correct shape and /
dimensions, and provide adequate £t ‘o ovd
protection for the pile. Cap block
material shall consist of alternate
layers of Micarta plastic and aluminum

5
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7.2

7.3

Specification 7220-C-94(Q), Rev 0

disks. They shall be subject to
approval by Contractor.

PILE HANDLING REQUIREMENTS

- - - - Re®w

. Before driving is started,

the leads and pile shall be plumbed. A
satisfactory driving cap shall be

prov ided to prevent damage to the top
of the pile and to hold the pile a9

Tl B Q

centered under the hammer.

PILE DRIVING PROCEDURES

7.3.1 After assembly, all piles shall be
approved by Contractor before being
driven.

7.3.2 Predrilling shall be required to an
approximate elevation of 600 feet for
all piles, or as directed by
Contractor. Jetting shall not be
allowed.

7.3.3 Piles shall be accurately positioned

with heads square to the driving axis,
and shall be driven plumb. The maximum
allovable deviation from the indicated
location at the cutoff elevation for

any pile shall be 3 inches, measure ln/f
any direction '

7.3.4 Unless otherwise approved in writing by
Contractor, piles exceeding this
tolerance shall be withdrawn and
redriven by and at the expense of
Subcontractor.

d

{
)
3

>
3
S
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7.3.5 Piles shall be spliceéd when reguirec t
' “ with full-penetration butt welds all \:'
around. -Spitees—shri—be-located in
the section-of—afre-pile~that wIII Mot °° &
Be left-inplace. Plate splices may be
used only with written approval of - N
- f Contractor. Splices shall be made and ° ;
b f‘ installed to ensure good alignment \ |
( the spliced parts. Weiding Sha ~/
| done—ta—eccordencd Wt AWS DI

7.3.6 Piles shall be driven only upon
approval and in the presence of
Contractor. Unless otherwise approved,
driving shall not be done within
25 feet of concrete that has been in
place less than 3 days. Each pile
shall, without interruption, be driven
to the required resistance, unless
delayed by splicing operations, by
unforeseen causes Or as otherwise

4 required by Contractor. Jfcdadwing—ie
SRS A e bt Pt T TOTIY

R el S

-l I B

- 7.3.7 Piles shall be driven to the specified
blowcount determined by Contractor from
the pile load tests performed before
the start of production driving. The
hammer used in the production driving
Shall FEEEEALe—§ ARG tAl 80 SR00e -aS e tx Tl 3 ae

moke onll modal - eammmr used for the test. Lelete oldy
i ¥ -

&
P 7.3.8 Piles shall penetrate m 650 y
into the bearing stratum, which W q

occurs at an approximate elevation of J (“'
580 feet, and shall obtain the minimum 0 3
number of blowcounts determined by the \ 2
test load unless otherwise directed by x® U’(‘@v
Contractor.

- 7.3.9 After driving, all piles shall be cut
off square at the cutoff elevation, and
“ the surplus material shall be disposed
of as directed by Contractor.

. 7.3.10 The following procedures shall be
followed for the pile driving:
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After initial driving and before
another adjacent pile in the same
cluster is driven, the elevation
of each pile shall be established.

Uplift of the driven piles shall
be checked by resurveying the pile
after all piles in the sane
cluster are driven.

All piles which have an uplift of
more than 1/2 inch shall be
redriven as tndtcated in

The piles to be redriven shall be
marked at 1/2-inch intervals and
blowecounts shall be recorded for
each 1/2 inch of redrive.

The piles with uplift of less than
2 inches shall be redriven to a
ninimum resistance of 10 blows per

.1/2 inch usi the ha mer

described in Section 7.1. This
blowcount figure is based on
eavailable information and is
subject to change after evaluation
of pile driving data.

Complete records of uplift of
piles and redriving shall be
maintained and submitted t.o
Contractor for reviewx dayl Yo

The redriving of the piles shall not be
considered as a pay item.

Piles determined by Contractor to be
damaged , mislocated, or driven out of
alignment shall be withdrawn and
replaced vith new piles or cut off and
abandoned as directed by Contractor.
and a nev pile driven. All activities
frwolved in withdrawing, cutting off,
and abandoning, driving , and replacing
shall be by, and at the expense of,
Subcontractor.

Jouv damn well ferler be

A
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8.3

8.4
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7.3.12 No pile driving shall be carried out
while a pile load test is in progress.

7.3.13 Pile centerlines are located 21 inches
from the edge of the building
(reference Drawing C-2000). The top of
the pile during driving shall at all
times be abve el 656'-0". After the
pile has been driven to the desired
depth, it shall be rut at the elevation
shown on the design drawings.

CONCRETE PLACEMENT

Subcontractor shall submit to the satisfaction
of Contractor a detailed procedure, including
hold points and witness points, describing the
placing of concrete in the piles. As a
minimum, the placing and consolidation of the
concrete shall be in accordance with
n
unless otherwise specified

(see Arewsx B

Concrete shall not be placed until
installation of the shells has been approved
by Contractor.

\

herein.

Prior to filling with concrete, all piles
shall be inspected and all water and debris
shall be removed from the pile to the
satisfaction of Contractor. Subcontractor
shall provide equipment necessary for
inspection (lights and mirrors). Piles shall
be free of deformations that reduce the
cross-sectional area of the pile by more than
58%. All piles shall be watertight.

Concrete shall be placed continuously in a
manner to eliminate segregation and voids in
the concrete according to the recommendations
ef ACI 304. The method of placement and
eJuipment shall be approved by Contractor
prior to the start of this work.

Contractor shall perform slump, percent air
content, temperature, unit weight, and
compressive strength cylinder tests on the Lol
concrete placed. ferfwm eoch duy comcrele 1s plated,

CA el
A -

”ﬂﬂ‘d@,ﬂ,‘{ -ﬁy rw;r¢4/
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8.7

Specification 7220-C-94(Q), Rev 0

Subcontractor shall assist Contractor when
performing all concrete testing.

The concrete shall be water-cured a minimum of
7 continuous days, starting as soon as the
application of water does not damage the
concrete surface.

APPROVALS AND RECORDS

9.1

9.2

Driv img shall not be started without prior
written approval as to the type and weight of
hammer to be used. «

Subcontractor shall be responsible for

maintaining the pile driving record. As a
minimum, the driving record shall include the

following information:
a. Date and time of driving
b. Type and size of hammer and hammer
blows per minute at specified
pressure :
€. " Llocation and description of pile

d. Designation of pile section

; i e. Length of pile taken into the
y leads
f£. Tip elevation when driving is
completed

9. Cutoff elevation
h. Number of blows per foot
i. Total number of blows per pile

3. Number of blows per inch for the
last 6 inches of penetration

. Number and location of any piles

redriven and the hourly time
required s

10

-~

'
u/‘ "7))/ Jn/) ‘ "/pcl»’vcf;,.;

/5 44;#,



Specification 7220-C~94(Q), Rev 0

10.0 WELDING

10.1 All welding shall be performed in accordance
with AWS Dl.l. Contractor shall approve all
welding procedures.

10.2 All welders shall be qualified to the
applicable welding procedures in accordance
with AWS DIl.1.

11.0 TESTING
11.1 TEST REQUIREMENTS

11.1.1 One pile shall be installed separate
from the others for the purpose of
performing the required load test. The
locations of such a pile shall be as
shown in design drawings or as
instructed by Contractor.

11.1.2 All test loads shall be performed in
the presence of Contractor.

11.1.3 No pile shall be tested until 5 days
after being driven. The load test
shall Le complete without interruption.

11.1.4 Subcontractor shall supply load test
egquipment with a capacity of 300y of
the pile design capacity. Test piles
shall be of the same size and material
as the preduction piles and shall be «.' ~+
ol i i driven with the same.eguipment.and sS,m L &
- 131 i:hod as specified for the production
- . v es.
\ o> a ,/’, X

W\ . 11.2 TEST METHOD

L11.2.1 The load test setup and testing shall 43 14
conform to ASTM D 1143, modified as p

specified herein. The loading device

shall be in accordance with AST™

D 1143, Section 2.3, apply load by

hydraulic jack from anchor piles or

Section 2.4, applying load hydraulic

jack from weighed box or platform

(reference Figure 1).

11.2.2 where anchor piles are used, the
arrangenent shall consist of at least
four piles with a minimum of two piles
on each side capable of resisting a
load a minimum of 300V of the design

11
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Specification 7220«C-94(Q), Rev 0

capacity of the test pile. The load
shall be applied by a hydraulic jack(s)
equipped with » co!tbrotnd load cel)
and gages accurate to within 2% of the
applied load. The loading frame shall
be designed so that the jacking load is
distributed equally to all reaction
piles.

11.2.) For weighted box or platform
arrangement , the wveight shall be such
that a static test load of at least
J00N of the design capacity can be
applied to the test pile.

11.2.4 A sketch shovwing an » table load
test setup is in Figure 1.

11.2.95 Subcontractor shall submit its proposed
load test arrangement dravings along
with the proposal.

COMPRLLL.ON LOAD TESTS

11.3.1 Subcontractor shall test the piles for
bearing in accordance with AS™ D 114)
vith modifications specified herein.

11.3.7 Load tests shall be carried to three
times the pile design load and shall be
in accordance with Sections 4.1, 4.2,
and 4.4 of AB™ L 114). Settlement
tasdings shall pe taken and recorded at
the instant the load inzrsment is
reazhed and ghen svery 10 minutes, weetd

« The
reaction plles, Lf used, shall also be
monitored. Deflection shall be taken
- before each load increment.

11.3.} c‘cuc load cests shall be performed
after completion of the 1) tests
described in Section 12.3.2. The plles
shall be reloaded from 0 to 100 tons
and sustained ai¢ 100 cons for 1 hour.
T™e load shall than be eycled three

Limes betwean 95 and 109 o o
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Specification 7220-C~94(Q), Rev 0

11.3.4 Subcontractor shall prepare the report
specified in Section 6 of AST™ D 1l4)~
and submit to Contractor for approval
prior to starting production work.

11.4  MEASURING EQUIPMENT

11.4.1 The primary measuring system shall be
dial gajes conlformi to Sections 3.1,
).2. e 3.2.1 of AS D 1143 and »
secondary measuring system shall
consist of two wire mirrors and scales
conforming to_Sections 3.1 and ).2.2 of
AST™M D 114377

11.4.2 A strain rod 3/8 inch in diameter
within a 5/8«inch 14 and 3/4~inch od
oil=filled steel tube extending to the
tip of the test pile shall be installed
on “ﬂluto‘ piles as shown in
Figure 1. Strain measurements shall be
taken after application of esach test
load increment,

11.%  EQUIPMENT CERTIFICATION

Subcontractor shall be responsible for
supplying all testing equipment, jacks, gages,
load cells, and slullar itema. Such equipment
shall be certified and calibrated by a
reputable testing laboratory within 30 days of
the start of the project and esach time the
equipment is removed from the site.

TRANSTERRING OF LOAD

12.1  After the piles have been successfully
inttalled Subcontractor and the bearing
plates, girder, jacking stand, and corbel have
been installed Contrector, Subcontractor
shall then transfer the load on to the piles.

12,2  The transfer of load shall be in accordance
with Subcontractor's procedure. Subcontractor
shall submit, to the satisfaction of
Contractor, a procedure describing all hold
points and witness rtau in detall and the
proposed method of transferring the load on to
the piles. The load shall de transferred -
simultanscusly to all piles at 75 tons per pile.

45
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Specification 7220-C~-54(Q), Rev 0

CLEANING AND RESTORATION

Subcontractor shall restore the work area to the sane
condition that existed prior to the start of
operation and to the satisfaction of Contractcer.

QUALITY ASSURANCE REQUIREMENTS

Subcontractor's QA program shall be in accordance
with Specification 7220-G-23, Appendix A,
Attachment 2. ' The following uperations are to be
controlled irn accordance with Subcontractor's
approved QA program.

14.1 "The installation, testing, concreting,
grouting, load transfer, and al) other
incidentals for the permanent piles for the
sers ice wvater pump structure

14.2 Because of the narure of the work, an
independent goverlay inspection shall be
performed by Contractor in accordance with
this specification and Subcontractor's
procedure.

MEASUREMENT FOR PAYMENT

1.1 Mobilization and preparatory wovk shal) be
measured as a lump sun for each rig.
Mobilization and preparatory work shall
consist of furnishing, tramsporting, and
assenbling the tuvols, equipment, supplies, and
materials requiced for the work at the site.
It shall also include construction of
temporary facilities required by
Subcontractor, demobilization, and site
cleanup.

15.2 PRODUCTION PILES

This item shall be measured in feet ar the
nunbar of feet of vertical pile satisfactorily
installed and as measured from the tip
elevation to the design cutoff elevation along
the centerline of each pile accepted. This
item includes storing, handling, supporting,
driving , provi{ding closure plates, redriving,
cleaning and insnection, installing concrete,
l?g all other worx necessacy to complete the
pile.




15.3

15.4

15.5

15.7

Specification 7220-C-94(Q) , Rev 0

WASTE PILE

This item shall be measured in feet as the
number of feet of unused pile wasted from the
standard pile length specified for the order
by Contractor. This item includes
transportation to the site disposal area
designated by Contractor.

ANCHOR PILE

This item shall be measured in units as the '
number of satisfactorily installed anchor
piles required by the load test.

PILE TESTS

Pile tests shall be measured in units as the
number of tests satisfactorily performed. A
test shall include furnishing and setup of
loading devices and measuring equipment,
application, removal, and maintenance of load;
and all other items necessary to complete the
test. Test piles shall be measured for
payment as indicated in Section 15.2.

ON AND OFF PILE DRIVING RIGS

Providing and removing pile-driving rigs
because of changes in schedule as requested by
Contractor shall be measured as a unit.

PREDRILLING

This item shall be measured in feet as the
number of feet of predrilling approved by
Contractor. This item includes equipment and
material, and drilling and disposing of mud,
water, and soil.

16
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Please note that serials CSC-4274 and CSC-4255, above subject, omitted the
location and dates of the meetings. Both meetings were held in Denver, Colorado.
The Pre-Meeting (CSC-4274) was held on June 27, 1979, and the General Meeting
(C5C-4255) was held on June 28, 1979.

Please attach this letter to your copy of the meeting notes.

sld . r B .




/, Lo 7.4 ;3

| 7= (lar ;) MG 1\ 0 1972
To File ) ‘ /
i
TCCooke/ Rm-l\a"i'(“
ooke -
. gonsumers
oue  August 8, 1979 power
R MIDLAND PROJECT GWO 7020 - MEETING TO DISCUSS cnmpan]
CONSULTANTS' REVISED PROPOSAL - CHANCE TO
PERMANENT DEHA‘I'ERING - JUNE 22, 1979 é:::;::gwu“
File: B3.0.3 UF1#-00234 Serial: CSC-4297
cc Attendees
KCBrooks (2)
—_—— e - RS
Attendees
Consumers Power Company Bechtel Power Corporation
T. C. Cooke S. Afifd
G. S. Keeley R. L. Rixford
D. B. Miller G. L. Richardsen
W. R. Bird L. A. Dreisbach
B. W. Marguglio J. Milandin
D. E. Horn G. Tuveson
T. R. Thiruvengadam 3 A. J. Boos
D. E."SibbaTd "™ w D. Jinnett
K. R. Kline R. Simanek
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T. Johnson

After lunch at a meeting in Ann Arbor on June 19, 1979, the consultants got
together and decided that there may be some advantages to the Project in
installing a permanent dewatering system as an alternative to some of the
fixes transmitted to the NRC in conjunction with the 50.54f. questions. In
the opinion of the consultants, this revised scheme would resolve all questions
for potential liquefaction; and, therefore, eliminate the problems associated
with the chemical grout. The consultants had noted that the chemical grout in
the area of the Diesel Generator Building would not be completed until June or
July 1980 at the earliest. They also discussed the problems with the grout
penetrating building cracks, utilities, etc. The railroad bay grouting is not
required and no longer needs to be considered. The consultants also requested
that the need for complete mining below the Auxiliary Building wings be re-
evaluated if liquefaction problems are eliminated.

They stated there is a possibility the remaining work would include shear velocity
testing underneath the Auxiliary Building electrical penetration areas to estimare
contact stresses with possible grouting of local void areas. Profiling of pipes
before ard after dewatering and duct bank checks and verification would also have
to be m.de. The pilinz solution for the service water structures will remain
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unaffected. Resolution of whether or not permanent dewatering system would
have to be a safety system and structure, the possibility of combining the
permanent system with the temporary system, installation of Q-list monitoring
wells, and a system to monitor the effluent for fines would be required. At
the meeting on June 22, 1979, Mr. Tuveson also noted that he would have to
recheck his design calculations on the buildings to see whether or not the
removal of the buoyant forces would have any effect on the 40-year life of the
structures.

The consultaats apparently believe that the dewatering system would be easier
to defend to the NRC and that it is a less complicated fix for liquefaction.

It was noted on June 22, 1979 that the consultants possibly did not consider

the structural recheck required without the buoyant support or the FSAR revisions,
which were primarily administrative in nature. W. Jones noted that the cost of
total dewatering would be in the neighborhood of $10 to $15 Million with required
redundancies. This was for a cased well with permanent submersible pumps con-
sidered. Dewatering for the Diesel Generator only would cost approximately

$2 Million. This would be balanced by a savings of $2 Million for grouting,

$2.2 Millioe for underpinning, $750,000 for dewatering, with nothing allowed for
elimination of tie-up of the Diesel Generator area or mining obstructions.

As a sidelight, I&E Report 79-10 discussing Air Bubbles in the Tank Farm, was also
suggested as a topic for the July 10 meeting with the NRC in Washington. Prior to
the Thursday meeting with the conmsultants in Denver (June 28), a matrix should be
drawn to show the advantages and disadvantages of various methods proposed to date.
This would include not only our responses to the 50.54f. items and the consultants'
latest proposal, but also some of the earlier alternates used which were previously
discarded for one¢ reassn or another, since conditions have changed. These items
will be discussed prior to the Thursday meeting with the consultants in Denver and
at a meeting in Ann Arbor at $:00 AM on June 27. It was also decided to send the
MCAR 6 Interim Report with a copy letter noting that there are other evaluations
being made at this time and mentioning the dewatering option.
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Bimal Dhar, Bechtel

Al Boos, Bechtel

Art Arnold, Bechtel

Dr. Ralph Peck, Consultant

Dr. A. Hendrom, Jr., Consultant

Introduction

Dr. M. T. Davisson, Consultant

Chuck Gould, Consultant

Dick Loughney, Consultant

Tom Cooke, Consumers Power Co.

Don Sibbald, Consumers Power Co.

Don Horn, Consumers Power Co.

Thiru Thiruvengadam, Consumers Power C&.

P. A. Martinez noted that this meeting was bein3 held to finalize the consultants'
recommendations for information to be sent to the NRC on July 6 in preparation for

the July 18 meeting. Mr., Martinez also stated that liquefac~tion and trzatment of
material below the Class I structures were the mair topics and he briefly reviewed
the discussion of the previous evening.

Liguefaction Potential and Sand Backfill around Catcgogz I Containment Structures

There is no problem with dewatering since the till can easily support the contain-
ment load of 1OKSF. Containmernt Building diameter change of approximately 1/4"

due to pre-stressing is too trivial to consider and should be deleted from any
concerns. The consultants stated that the permanent dewatering system should be
designed to do the job regardless of site conditions (dike locations). After
completion of the conceptual design, the initial wells should be installed and
dewatering should quickly determine (a few weeks aftor start of pumping) what is
required for the minimum practical design. The permanent dewatering system should
contain sufficient redundancy, with more units than required for maintenance pur-
poses. Routine maintenance and renovation over the yecars will take up a certain
number of wells. Total system redundancy sould not be required because there would
be a time lag from the cessation of pumping before water in an area could rise to

a critical level. It would probably be a good idea to have some standby (non-Q)
power available for the pumps. To be practical, all power block areas should be
dewatered whether problems are known or not. It was noted that Regulatory Guides
overlooked the pumping of fines, however, this was thought to be key point and
wells generally should be kept 50' minimum from Structures on the permanent de-
watering system. Continuous sand zones in till would be advantageous for drainage,

875
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however, that condition cannot be assured. Mr. Loughney stated that we should

put a ring of wells around the power block. The wells should extend to the clay
till. Some of the temporary dewatering wells should be made permanent to allow
draining of any crown water (rain, etec). It was again noted that the water would
take a week or two to return to the power block area if the system stopped pumping.
Since we would have time to make repairs or shut the plant down, only the piezo~-
meters need to be Q-listed. Mr. Loughney estimated that the weils should be at
about 12' centers with sand vertical drains possibly to help drain crown and
perched water tables and some wells in the middle for balance (eritical area).

The designer would have to plan his systems so as to prevent fines extraction
(proper screens and/or distance). For an area of 600' x 500', Mr. Loughney estimated
that 250 to 300 wells maximum with submersible pumps would be required on the peri-
meter. They could be of the type that has heavy wall plastic well screen which would
be good for about 40 years. The pumps would normally have a five-year life and
cost about $300 each. It could be assumed that about 20 to 30 pumps would go out
each year. Timers would be required for the pumps and 440V wculd be the best voltage.
The total well cost rould be approximately $3,000 per well. Added to that would
have to be the piezometers (Q-listed) and temporary or observations wells. Non-Q
standby generators, if desired, could be purchased and installed for about $40,000.
The cost of that, the piping and the electrical should be around $2 Million. It
was estimated that $25,000 to $35,000 a year maintenance cost would be required
after, say, 25 wells 80 out, and to take care of acid treatment of the wells at
three-month intervals. A chemical grout curtain in sand around some pipes could

be considered at a Jater date. However, this should not be a problem. If local
clay areas are encountered, the wells should still remain at 12' intervals. The
additional settlement due te the dewatering would be in the range of 0~1/2". The
design changes required for a wet versus dry f£ill would be primarily administrative
in nature in the FSAR below Elevation 618", The bearing capacity and sliding
friction would be enhanced. The settlement calculations have to be revised in any
event. Wells should extend down to till. It was noted that the wells would be
much more positive than grouting to prevent liquefaction. It would not be possible

to cnsure the grouting effectiveness. Dewatering totally eliminates the liquefaction
prcblem.

Removal of Surcharge

The consultants noted that it would take approximately eight weeks of accurate

readings prior to removal of the surcharge to obtain required evidence, even though

an accurate prediction could probably be made at this time by bracketing che resi-

dual settlement expected. Although rebound is independent of long-term settlement,

the data will be useful. The consultants need to see the trend on the settlement first
Dewatering of the Auxiliary Building would change the trend conditions slightly.

That would be the earliest tinme (present schedule) to remove the surcharge with de-
pendable information. It was noted that about 0.032" has been the maximum deflection
in the last three weeks, however, all of the data needs to have temperatura corrections
applied. Goldberg-Zoino-Dunnicliff are working on correcting the data for temperature.
It was also noted that due to long-term settlement, some flexibility in the utilities
may have to be designed into the connections based on the settlement predictions

which could include differential settloment,
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Chemical Crouting

Art Arnold noted that because of verification problems with chemical grout, it
would not be necessary unless a very permeable trench was encountered during
dewatering. Silica grout in the sand may be acceptable for that situation. it
can be deleted as a remedial action from the responses because it is too mucn of
a problem to prove to everyone's satisfaction that adequate grouting has been
performed.

Need for Removal of Loose Sands Under the Diesel-Cenerator Structures

This requirement disappears with Option 5, however, settlement of sand due to
vibration has to be calculated. The diesel generator should be started as soon

as possible to induce the maximum settlement due to vibration. It is expected
that this will be in the range 1/2 to 1" and take place in a few weeks. It

would be better for predicting long-term settlement if the water table was not
lovered. No other vibratory means approach the use of the diesel generator for
pre-vibrating the foundations. Mr. Davisson noted that he needed the diesel
generator rpm for his information. Mr. Afifi noted that the running of the
generators would also help the seismic calculations. The exact amount of settle~
ment will be determined at a later date based on refined data. At present, a
refined calculation is needed because old calculations were based on saturated
sand. Mr. Davisson noteu that we should look hard at comnections of utilities to
the diesel generator and the tuilding and that allowance should be made for a
maximum of one-foot movement in any direction. This allowance would be over kill
for any potential problems. The problem was further complicated because of the fac:
that there is sand on the north side of the foundation and clay on the south side
of the foundation. The pre-load would predict an additional long-term settlemenc
of the clay, then after the diesel generator rin, any settlement due to vibracioa
could be determined. We could then add feismic settlement of sand from the carth-
quake motion and dawatering settlement.

Need for Removal of Loose Sands and/or Soft Clays under Electrical Penetration Areas
of FW Valve Pits

B. Dhar summarized the Auxiliary Building electrical penetration areas analysis., He
included static and dynamic loads, horizontal and torsional loads. Mr. Dhar noted
that the horizontal shear of approximately 1,200 to 1,300 Kips would be transferred
to the soil and possibly through the soil to the Turbine Building and/or Containment
Building which are analyzed as Separate structures. It was noted that the upper
floors of the Auxiliary Building wingwalls have a two-incih styrofoam cushion between
the two floors and the Containment Building. The shear modulus is calculated from

a composite 1,200 foot per second shear wave velocity. The cantilever portion of
the structure is probably resting partially on the till and some load is being taken
up by the structure. Based on preliminary analysis, a deflection of 1/4" to 172"

is anticipated based on an uncracked section and ACI 381 "g" Value. The steel would
reach a tensile stress of 50 KSI. 1,500 Kips vertical support at the end of wing-
wall would eliminate any serious cracking problem. This assumes that the soil would
be taking zero load. If the structure is required to take the total moment load,
two arcas would be over-stressed. One would be the wall framing at the southwest
area of the control tower and the other would be at the diaphram wall. At 3,000
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Kips, there would be zero deilection in the structure (3,000 Kips vertical
support applied at the end of the wingwall). A detailed analysis is in progress
which will take approximately two to three weeks. The wingwalls could be tied

to the Turbine Building slab for the horizontal support. We would also have to
change the Auxiliary Building seismic analysis model to some extent. Chuck Gould
then outlined the options for taking care of the Auxiliary Building electrical
penatration areas problem as follows:

+ . Temporary support of valve pit

b. Possible sky hock for the 1,500 Kip load contingent on further
structure analysis

¢. Excavate 7' beyond the bottom of the slab

d. Grout the loose sand to stabilize the working face

e. Start temporary Turbine Building slab support

£. After stabilizing, start work on five 4' diameter jacking caissons
8- Transfer the load from the sky hook and move to Uait 2

k. Install the remaining caissons for the 3,000 Kip load

i. Possibly drift east and soldier pile to support the excavation when

the mass is removed (also serves as bearing support for the Turbine
Building)

j. Excavate the fil11

k. Fill the material *.ack with lsan concrate and then dry pack or grout
afterwvards. The maximum depth of lean concrete would be about 29',.

It would take a long time to dry pack. The possibility of caissons
settling would be discussed.

It was noted that the work could stop at Step h. Davisson then discussed some
other options to include using the valve pit for access, remcval of the soil

under the valve pit to the till, and a tie to the electrical penetration area for
horizontal shear. Possibly tying into the access gallery or mining valve pit £ill,
filling with concrete and tying in for horizontal loads would be a way to proceed.
it was decided that we shouid install the caissons and tramsfer the horizontal

load to the valve pit or Turbine Building slab with mining the balance of material
under the electrical penetration area only if required by analysis.

The meeting then broke to allow the consultants time to write their preliminary

report, a copy of which is attached. This report was briefly discussed following
the break.

PP
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1

.0

SCOPE

1.1

Specification 7220-C-%4(Q), Rev 2 | A

ITEMS INCLUDED

The following items are included under the
sccpe of this subcontract and involve
furnishing, installing, and testing closed-end
steel pipe piles. This specification includes
quality-related work (Q-listed) where
specifically noted and shall be performed in
accordance with Subcontractor's quality
assurance (QA) program (Appendix A) and this
specification.

1.1.1 Furnishing, delivering, preaugering, A
and driving of steel pipe piles and 2
pipe casings

1.1.2 Unloading, sorting, storing, and
handling of piles

1.1.3 splicing of test piles as permitted and | A\
required

1.1.4 Furnishing and installing splice
plates, end closures, and steel plate
pile caps as required

1.1.5 Reading and recording test pile data,
production pile test data, building
movements, and preparing pile test |
report

1.1.6 Cutting off piles to required
elevations

1.1.7 Placing reinforcing steel and concrete
in piles and making test concrete
cylinders to be approved by testing |

laboratory
1.1.8 Site cleanup and removal of all waste
material
;M“‘bﬂl
1.1.9 Surveying to estab ish,cutoff elevation
and to check heav "driven piles | A

1.1.10 Furnishing and installing test pile and
21l equipment for testing



Specification 7220-C-94(Q), Rev 2 | /A

1.1.11 Performing all locad tests

1.1.12 Transfer of locad from the corbel to the
piles

3248 RELATED ITEMS NOT INCLUDED
1.2.1 Excavation, backfill, and grading

1.2.2 Establishing plant horizontal and
vertical surveying control points

1.2.3 Evaluating test pile data

1.2.5 Testing concrete

1.2.6 Furnishing reinforcing steel

1.2.7 The Contractor shall provide local
dewatering such that all excavated work
will be performed in a dry condition.

1.2.8 Locating buried utilities AN

2.0 ABBREVIATIONS

AASHTO American Association of State ‘ZX
Highway and Transportation
Officials

ACI American Concrete Institute

ASTM American Society of Testing and
Materials

AWS American Welding Society

2.0 REFERENCED CODES AND STANDARDS

AASHTO M115-1978 Asphalt for Dampproofing and
Waterproofing A
AASHTO M116-1943 Primer for Use with Asphalt in
Dampproofing and Waterproofing
ACI 304-1977 M2asuring, Mixing, and Placing
Concrete
ASTM A 36-1978 Structural Steel
,’/:‘-' .
P(67 ASTM A 252-77a welded and Seamless Ste@
Piles
el i i

1.2.4 Furnishing concrete
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A
ASTM A 615-78 Deformed Billet Steel Bars for ’
Concrete Reinforcement

ASTM D 1143-74 Testing Piles Under Axial Com-
pressive Load

AWS D1.1-1977 Structural Welding Code

.0 DOCUMENTATION REQUIREMENTS

4.1 Engineering and guality verification documents
shall be submitted to Contractor by
Subcontractor. Permission to proceed, based
upon Contractor's review of the procedures,
does not constitute acceptance or approval of
design details, calculations, analyses, test
methods, or materials developed or selected by
Subcontractor and does not relieve
Subcontractor from full compliance with
contractual obligations. The submittal
requirements are summarized in Form G-321-D,
attached. These requirements are augmented by
detailed requirements in this specification.

4.2 As a minimum, Subcontractor shall submit the
following procedures (in detail, including
hold points and witness pocints) to
Contractor's satisfaction.

4.2.1 General pile procedure - This procedure
shall include the overall concept of
the work involved, including the
interface of all the operations listed
below.

4.2.2 Pile installation procedure

Pile transfer procedure

e
N
w

»
N
>

Cleaning and placing concrete in the
pile procedure

4.2.5 Pile testing procedure
4.2.6 Welding procedures and qualifications
4.2.7 Final cleanup procedure

.0 MATERIAL REQUIREMENTS

1 | PIPE PILES

Pipe piles shall conform to ASTM A 252,
Grade 2, be seamless, and shall be one piece



6.

0

DESIGN

Specification 7220-C-94(Q), Rev 2

without splices below the cutoff elevation.
Previously used or rejected pipe shall not be
used. Splicing of test piles is acceptable,
provided it meets the requirements of
Sections 7.3.5 and 10.1.

REINFORCING STEEL

Reinforcing steel shall conform to ASTM A 615,
Grade 60. EBars supplied for welding shall
have carbon content below 0.30% and manganese
content below 0.60%.

MISCELLANEOUS STEEL

Steel for splicing, end closures, and
miscellaneous metal shall conform to ASTM

A 36. The closure plate shall be 1-1/2 inches
thick minimum and have an ovtside diameter
flush with the pipe. . — \CTan T

MILL TEST REPORTS

Materials shall conform to the above standard
specifications, and Subcontractor shall submit
to Contractor certified copies of mill test
reports covering chemical composition and
physical properties of all material used as
specified by the applicable specifications.

CONCRETE

Concrete .»r filling piles shall be provided
by Contractor and shall conform to ASTM C 94,
using Portland Cement Type I. Compressive
strength shall be a minimum of 6,000 psi at

28 days. The maximum aggregate size shall be
3/4 inch. Slump shall be a maximum of

5 inches +1 inch. One cubic foot of cement
grout shall be placed in pile prior to pouring
concrete.

REQUIREMENTS

6.1

Pile size shall be as shown in Table 1.

pile length and capacities indicated are
estimated.
load test.

The
They may be adjusted after the

T

LA

A e

AN

A
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't (/U VJ,)

TABLE 1 o

</<;\ End

\ Closure

Design Outside Minimum Wall \, Plate
1 /0 Capacity Diameter Thickness Length Diameter
tp',\?/w _(tons) (inches) (inches) (ft)  [(inches
|
\QK{D‘ \Q’) 100 14.00 0.59 ss'" 1-1/2x14 -
\ 1 ) “/f’
\ %0 'Pile for pullout test shati-be 34 feet and %ill nbt ‘re-

quire design capacity of 100 tons \\\_,//

7o

0

6.

Piles shall have a closure plate welded to the
tip end flush with the pipe. Subcontractor
shall submit, to the satisfaction of the
Contractor, detail drawings showing proposed
fit-up. Any defects or deviations from
specified requirements shall be approved by
the Contractor.

FIELD OPERATIONS

7.

1

DRIVING EQUIPMENT REQUIREMENTS

7.1.1 The equipment shall be in good working
condition and shall be subject to
review and approval of Contractor.
Such equipment shall be furnished in
the quantity and capacity nece-sary to
perform the driving required ._  this

PAN

7 specification. The <==lv=® mechanism of
steam air hammers shall be so

1maintained that the position of sttokeaud

length of stroke
: _ for which the hammer is
‘designed will be attained. Hammers
*shall be operated at final drive at the
| ¢ s es—apesd~and| stroke recommended
in writing by the manufacturer.
Subcontractor shall submit to
Contractor a complete copy of the
manufacturer's maintenance instructions
showing hammer timing instructions and
specifications. Boiler or compressor
capacity shall be sufficient to operate
the hammer continuously at the full
rated speed and energy.

7.1.2 Drivers shall have leads extending down
to the lowest point the hammer will
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travel, supporting the pile firmly in
position while inaintaining axial
alignment of the pile with the hammer.

7.1.3 The hammer energy (manufacturer's rated
___energy) shall be a minimum of
375" 37, 4D ft-1b, and a maximum of | A\
50,000 ft-1b.

7.1.4 Single acting air/steam hammers shall

be used.
ooz g

7.1.5 Pile cap blotks and d?%iﬁ%gikﬁ52 shall
be suitable for the proper operation of
the hammer, have the correct shape and
dimensions, and provide adequate fit to
and protection for the pile. Cap block
material shall consist of alternate
layers of Micarta plastic and aluminum

disks. Thepsshall be subject to W U
approval byﬁféh ractor. Cap plock ovd e &

PILE HANDLING REQUIREMENTS

- DU e E———

Piles shall be handled and lifted so as
not to exceeg_;hg_dgsign,bending,s;ggggd,)
of 21.0 ksi< Piles shall be braced in
eads to prevent whipping during
driving. The pile shall be supported

in rigid leads, that—extend-to—within2 A

e Je”

N

s Je

. Before driving is started,
the leads and pile shall be plumbed. A
satisfactory driving cap shall be
provided to prevent damace to the top
of the pile and to hold the pile
centered under the hammer.

7.2.2 Piles shall be handled and lifted in a
manner that will prevent overstress,
excessive bending stresses, damage, or
mislocation of pile tip during driving.

VAN

PILE DRIVING PROCEDURES

7.3.1 After assembly, all piles shall be
approved by Contractor before being
driven.

1y/on £h i P r vi
Breaugering shall be required to an
approximate elevation of 600 feet for

&all piles, or as directed by

A




&

A

3.

3

)y
4
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Contractor. Preaugering hole diameter
shall be equal to or greater than the
pile. Jettiag shall not be allowed.
No predrilling shall be allowed after
spudding in of pile for pullout test.

Piles shall be accurately positioned
with heads square to the driving axis,
and shall be driven plumb. The maximum
allowable deviation from the indicated
location at the cutoff elevation for
any pile shall be 3 inches, measured in
iny direction.

\ .
(0 7.3.4 Unless otherwise approved in writing by

Contractor, piles exceeding this

tolerance shall be withdrawn and

redriven by and at the expense of
Subcontractor.

7.3.5 Only the test piles shall be spliced

y &

s 5

when required with full-penetration
butt welds all around. Plate splices
may be used only with written approval
of Contractor. Prior to use, splicing
details shall be submitted to
Contractor for approval. Splices shall
be made and installed tc ensure good
alignment of the spliced parts.

for the test pi1elt:'%%;umen”'—'—~——”'
coating sha applied e piles b;(u\

for their length—in ; The

sur at shall be AASHTO M )
Ype B. The prime coat shall be AAS Zx

M 116. [

7.3.7 Piles Qhall be driven only upon

approval and in the presence of
Contractor. Unless otherwise approved,
driving shall not be done within

25 feet of concrete that has been in
place less than 3 days. Each pile
shall, without interruption, be driven
to the required resistance, unless
delayed by unforeseen causes or as
otherwise required by Contractor. Care
shall be taken to not drive piles more
than 10% higher than nominal design
driving requirement.

7.3.8 Piles shall be driven to the specified

blowcount determined by Contractor from
the pile load tests performed before
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the start of production driving. The & oo ca
hammer used in the production driving ol be tie o™
shall have the same rated energy as the

hammer used for the test.

Piles shall penetrate into the bearing | Ak
stratum, which occurs at an approximate
elevation of 580 feet, and shall obtain

the minimum number of blowcounts

determined by the test load unless

otherwise dirccted by Contractor. The

pile for the pullout test shall not

penctrate below fill. A

After driving, all piles shall be cut
off square at the cutoff elevation, and
the surplus material shall be disposed
of as directed by Contractor.

The following procedures shall be I A\
followed for the pile driving;

a. After initial driving and before
another adjacent pile in the same
cluster is driven, the elevation
of each pile shall be established.

b. Uplift of the driven piles shall

- be chec Yy resurveying the pile
\Xﬁmﬂﬁafter all piles in the

same uster are driven.

c. All piles which have an uplift of
more than 1/2 inch shall be

elevation and blowcount criteria I JAN
determined in Section 7.3.8.

“;7 redriven to the original pile

d. The piles to be redriven shall be
marked at 1/2-inch intervals and
blowcounts shall be recorded for
each 1/2 inch of redrive.

e. Complete records of uplift of l At
piles and redriving shall be
maintained and submitted to

Contractor for review _daiW
&

The redriving of the piles shall pet-—be—

considered as a pay item.

Piles determired by Contractor to be AN
damaged, mislocated, or driven out of
alignment shall be withdrawn and
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replaced with new piles or cut off and
abandoned as directed by Contractor.

and a new pile driven. All activities
invelved in withdrawing, cutting off,

and abandoning, driving, and replacing

shall be by, and at the expense of,
Subcontractor. Abandoned piles shall

be filled with concrete and abandoned

holes shall be filled with sand and ﬁ\
gravel. ‘L

7.3.13 No pile driving shall be carried out
while a pile locad test is in progress.

7.3.14 Pile centerlines are located 21 inches | /\
from the edge of the building
(reference Drawing C-2000). The top of
the pile during driving shall at all

times be above el 656'-0". After the .
pile has been driven to the desired
depth, it shall be cut off at the I /A

elevation shown on the design drawings.

7.3.15 Should obstructions (including timbers
or boulders) be encountered which
prevent securing adequate penetration
or cause any pile to drift from its
required position, driving shall cease
and the pile shall be considered a AX
completed pile for the length driven
for payment purposes, unless the
removal of such obstructions by the v
Subcontractor is authorized by the
Contractor and the pile material is
undamaged, permitting further driving.

CONCRETE PLACEMENT

.

8.1 Subcontractor shall submit to the satisfaction
of Contractor a detailed procedure, including
hold points and witness points, describing the
placing of concrete in the piles. As a
minimum, the placing and consolidation of the v
concrete shall be in accordance with
Appendix B of this specification, unless
otherwise specified herein.

8.2 Concrete shall not be placed until ot
installation of the pipe has been approved by |‘A§
Contractor.

8.3 Prior to filling with concrete, all piles
shall be inspected and all water and debris -

shall be removed from the pile to the

9



8.

8.

8.

8.

+
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satisfaction of Contractor. Subcontractor

shall provide equipment necessary {2§
inspection (lights and mirrors). pales shafl

ree o deforma;}an‘that redi€e 229//' 2
crossrSectional a of the pife by .mlre than
% All g}le shall be wat rtighﬁf’

Concrete shall be placed continuously by means /x
of hoppers and drop chutes in order to ‘

concrete according to the recommendations of

7K\ eliminate segregation and voids in the

5

6

7

ACI 304. The drep chute shall extend at least I A
3 feet into the pipe pile. The method of £
placement and equipment shall be approved by -
Contractor prior to the start of this work.

Contractor shall perform slump, percent air :
content, temperature, unit weight, and o
compressive strength cylinder tests on

concrete batches for each truck load.

Subcontractor shall assist Contractor when
performing all concrete testing.

Concrete in the top 5 feet of each pipe pile l é\
shall be vibrated during placing. E::i‘p
‘ L

9.0 APPROVALS AND RECORDS

9.

9.

1

2

Driving shall not be started without prior " ‘1
written approval, as—te-the type and weight 3f _ ]
Jammer to be used.— PQAJL“°

Subcontractor shall be responsible for
maintaining the pile driving reccrd (reference
Figure 1). As a minimum, the driving record
shall include the following information
(numbered to correspond to pertinent items in
Figure 1):

1, Production day number

2. Rig number

- Pile designation

4. Actual length of pile under the hammer;
if spliced, the length of each piece

$. Description of pile cross-section

6. Start time in hour and minute when the

hammer first starts driving the pile on
a given day

10



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

Specification 7220-C-94(Q), Rev 2

Finish time in hour and minute when the
hammer strikes the last blow on a given
day for a given set-up of the hammer on
the pile (Redriving of a pile 1is
treated as a complete separate drive
with respect to both start and finish
time.)

Date of driving

Name of person preparing the pile
driving record

Blow count and depth in feet which the
pile penetrated under the static weight
of the hammer

Rlow count recorded in 5-foot in;ervals
when the pile is penetrating easily

Blow count recorded in l-foot intervals
when the pile is penetrating
sufficiently slowly

Depth and time at which driving is
stopped temporarily

Blow count recorded in l-inch intervals
when final bearing is imminent and
penetration is sufficiently slow

Approximate ground elevaticn at
location of the pile

The final depth of penetration of the
pile below ground (Depth should be
measured from ground elevation.)

The final rate of penetration in tlIgws
pelFfoot > blows per inch

Hammer model

Blow rate (The number of hammer blows
per minute should be recorded for firm
driving when the hammer is operating
essentially as it does at final
bearin?. The rate should be in the
range indicated by the hammer
manufacturer. This should be recorded
several times per day as a minimum,
plus as many times as required for the
inspector to develop a feel for proper
hammer speed.)

11

I A
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20. Boiler or compressor pre<sure shall be
recorded several times per day and
shall q}wa}s be adeqguate to maintain
hammer rited*at final driving. It
should also be as reccmmended by the
hauuner manufacturer.

21. Remarks covering reasons for delays,
other than any unusual or nonroutine
items noticed during the driving
operation, e.g., pile denage, drift of
the pile off center after hitting an
ohstruction, or reascns for rejection

22. The depth to which drilling or spudding
wvas performed prior to driving, if
applicable

23. The length of pile preaugered through

overburden above cut-off elevation, 1if
applicable (This is the difference
between ground elevation and cut-off
elevation.)

24. The pile footage marks at which splices
were made and remaining length of pile
under the hammer if the head is trimmed
of damaged material prior to splicing

25. Indication if the record applies to
redriving a pile

26. Indication if the pile has been
rejected (The reasons for rejection
should be stated under remarks.)

27. Location, names of project, owner,
engineer and contractor

WELDING
10.1 All welding shall be performed in ac-ordance

with AWS D1.1. Contractor shall appreve all
welding procedures.

10.2 All welders shall be qualified to the
applicable welding procedures in accordance
with AWS D1.1.

10.3 welding electrodes. shall be approved by the
Contractor prior to the start of work.

12
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11.0  TESTING
3X.% TEST REQUIREMENTS

11.1.1 One pile shall be installed separate
from the others for the purpose of
performing the required locad test. The
locations of such a pile shall be as
shown in design drawings or as
instructed by Contractor.

11.1.2 All test loads shall be rerformed in
the presence of Contractor.

11.1.3 No pile shall be tested until 5 days
after being driven. The load test
shall be complete without interruption.

4:11.1.4 Subcontractor shall supply load test
equipment with a capacity of’@gu%}of
' Eﬂ) the pile design capacity. Test piles
’{ shall be of the same size and material
(could be non-Q) as the production
piles.

11.2 TEST METHOD

11.2.1 The load test setup and testing shall
conform to ASTM D 1143, modified as
specified herein. The loading device
shall be in accordance with ASTM
D 1143, Section 2.3, apply load by
hydraulic jack from anchor piles or
Section 2.4, applying load by hydraulic
jack from weighted box or platform
(reference Figure 2).

11.2.2 where ahchor piles are used, the
arrangement shall consist of at least
— four piles with a minimum of two piles

L{UO\ on each side cap resisting a
e~ -~ 1tad a minimum o of the design
capacity of the t ile. The load

e, |

U shall be applied by a hydraulic jack(s)

%ﬁr equipped with a calibrated load cell
:é and“gages accurate to within 2% of the
\‘o applied load. The loading frame shall
be designed so that the jacking load is

distributed equally to all reaction

piles.

11.2.3 For weighted box or platform
arrangement, the weight shall be such
that a static test load of at least

13

P2



Specification 7220-C-24(Q), Rev 2 | A

300% of the design capacity can be
applied to the test pile.

11.2.4 A sketch showing an ccceptable load -
test setup is shown in Figure 2.

11.2.5 Subcontractor shall submit its prcposed -
load test arrangement drawings along
with the proposal.

1.3 COMPRESSION LOAD TESTS

11.3.1 Subcontractor shall *est the piles for
. bearing in accordance with ASTM D 1143
L with modifications specified herein.

'?cﬂxr; 11.3.2 Load tests shall be carried to threce 0 o8

4 A times the pile design load and shall Le o
L in accordance with Sections 4.1, 4.2, ./

|0 and_44 of ASTM D 1143. Settlement

H/wfﬂl 20 readings shall be taken and recorded at
W’ the instant the 'cad increment is

. reached and then every 10 minutes. The

- reaction piles, if used, shall also be

monitored. Deflection shall be taken

before each load increment. The pile T
. shall be held at the maximum load for a A\

: )] ‘ time to b i £
J . 0_be specified by the Contractor. ‘.
4 TSRy STt %)
11.3.3 Cyclic load tests shall ke performed e’
after completion of the lcad tests g

described in Section 11.3.2. The piles | A\
shall be reloaded from 0 to 100 tons

and sustained at 100 tons for 1 hour.

The load shall then be cycled three

times between 95 and 105 tons as

rapidly. as the readings can be

accurately made.

11.3.4 Subcontractor shall prepare the report
specified in Section 6 of ASTM D 1143
and submit to Contractor for approval
prior to starting production work.

11.4  MEASURING EQUIPMENT

11.4.1 The primary measuring system shall be
dial gages conforming to Sections 3.1,
3.2, and 3.2.1 of ASTM D 1143 and a  +
secondary measuring system shall
consist of two wire mirrors and scales
conforming tn Sections 3.1 and 3.2.2 of
ASTM D 1143.

14
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11.4.2 A strain rod 3/8 inch in diameter
within a 5/8-inch id and 3/4-incl. od
oil-filled steel tube extending to the

E tip of the test pile shall be installed
on desiqnated piles as shown in

Figure (%. Strain measurcnents shall be
taken after application of each test
load incremnent.

a9 11.5 VERTICAL PULLOUT TEST

o é The vertical puallout test shall be conducted

: Ji 4<,l¢ by reversing the hydraulic jack and applying

A A an uplift load increment of 25% of the tension
p) work locad per hour, using the same cycle of

Iy testing and time intervals specified for the

4 vertical compression load tests.

11.6 EQUIPMENT CERTIFICATION

supplying all testing equipment, jacks, gages,
S\ load cells, and similar items. Such eguipment
Qﬁ,\é} shall be certified and calibrated by a

s reputable testing laboratory with equipment
@ traceable to the National Bureau of Standards
prior to project use and recalibrated 6 months
thereafter.

X :
Ayﬂjﬁn Subcontractor shall be responsible for

12.0 TRANSFERRING OF LOAD

12.1 After the piles have been successfully
Q{ ‘4" installed by Subcontractor and the bearing
\ plates, grider, jacking stand, and corbel have
\} N been installed by Contractor, Subcontractor
el shall then transfer the load on to the piles.
[ At transfer, pile concrete shall have attained
) its 28-day compressive strength.
N

12.2 The transfer of load shall be in accordance
with Subcontractor's procedure. Subcontractor
shall submit, to the satisfaction of
Contractor, a procedure describing all hold
points and witness points in detail and the
proposed method of transferring the load on to
the piles.

13.0 CLEANING AND RESTORATION

Subcontractor shall restore the work area to the same
condition that existed prior to the start of
operation and to the satisfaction of Contractor.

4
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14.0 QUALITY ASSURANCE REQUIREMENTS

14.1

Subcontractor's QA program shall be in
accordance with Appendix A of this
specification, unless otherwise stated. The

following cperations are to be controlled in .~

accordance with Subcontractor's approved QA
program.

14.1.1 The installation, testing, concraeting,
grouting, load transfer, and all other
incidentals for the permanent piles for
the service water pump structure

14.1.2 Because of the nature of the work, an
independent overlay inspection shall be
performed by Contractor in accordance
with this specification and
Subcontractor's procedure. Witness and
hold points have been established
throughout the specification. These
witness and hold points must be
maintained,

15.0 MEASUREMENT FOR PAYMENT

15.1

15.2

15.3

Mobilization and preparatory work shall be
measured as a lump sum for each rig.
Mobilization and preparatory work shall
consist of furnishing, transporting, and
assembling the tools, equipment, supplies, and
materials required for the work at the site.
It shall also include construction of
temporary facilities required by
Subcontractor, demobilization, and site
cleanup.

PRODUCTICON PILES

This item shall be measured in feet as the
number of feet of vertical pile satisfactorily
installed and as measured from the tip
elevation to the design cutoff elevation along
the centerline of each pile accepted. This
item includes otoring, andling, supporting,
driving, providing closure plates, redriving,
cleaning and inspection, installing concrete,
ngg all other work necessary to complete the
pile.

WASTE PILE

This item shall be measured in feet as the
number of feet of unused pile wasted from the

16
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standard pile length specified for the order

by Contractor. This item includes
transportation to the site disposal area -
designated by Contractor.

15.4 ANCHOR PILE

This item shall be measured in units as the
number of satisfactorily installed anchor v
piles required by the load test.

15.5 PILE TESTS

Pile tests shall be measured in units as the

number of tests satisfactorily performed. A

test shall include furnishing and setup of

loading devices and measuring equipment, v/”
application, removal, and maintenance of load;

and all other items necessary to complete the

test. Test piles shall be measured for

payment as indicated in Section 15.2.

15.6 ON AND OFF PILE DRIVING RIGS

Providing and removing pile-driving rigs
because of changes in schedule as requested by e
Contractor shall be measured as a unit.

15.7  PREAUGERING AN

This item shall be measured in feet as the

number of feet of prc.ugorinq approved by |
Contractor. This item includes equipment and
material, and drilling and disposing of mud, -
water, and soil.

15.8 SPLICES FOR TEST PILES

This item shall be measured in units as the
number c¢f splices satisfactorily installed at b”
locations approved by the Contractor.

15.9  STANDBY TIME

standby time shall be measured by the hour for | A\
unmanned or manned driving rigs and includes
all time spent in waiting to proceed with the g
work at the request of the Contractor.

15.10 OUT-OF-SEQUENCE MOVE
This item shall be measured by the hour and ’

includes time lost as a result of an t/”
Contractor-requested interruptions of the

17
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agreed driving sequence, reiocating equipment
and material to a new location, and
continuance of pile driving in a new sequence.

OBSTRUCTED PILES

This item shall be measured in feet as the
nunber of feet of vertical pile installed to

the point of cbstruction which may prevent v
adequate penetration or cause the pile to

drift, unless the removal of such obstructicns
is aulhorized by the Contractor and the pile
material is undamaged, permitting further
driving.

18
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APPENDIX A

QUALITY ASSURANCE REQUIREMENTS FOR
Q-LISTED MATERIALS AND WORK

Subcontractor shall establish and maintain an
effective quality assurance program which will meet
the applicable requirements of Specification G-=23 to
ensure that all materials and workmanship hereunder
for Seismic Category 1 structures confrom to the
specification.

Contractor shall have free access to all work and
shall have the authority to stop work or reject
shipment if the specification requirements, including
those for documentation, have not been fulfilled.

Subcontractor shall furnish documentation in
accordance with the specifications as summarized and
directed by Form G-321-D. To complete Form G-321-D,
Subcontractor shall check in column 8 which documents
are being transmitted, and shall sign line 21.
Subcontractor shall fill in lines 13 through 20 as
applicable. Entries such as "NA" (not applicable)
and "See attached sheets" are permissible. The
completed Form G-321<D is then used as a cover sheet
as directed in Instructions for Preparing G-321-D.

ATTACHMENTS

Form G-321-D, Engineering and Quality Verfication
Document

Specification 7220-G-23, General Requirements for
Supplier Quality Assurance Programs, Rev 7

Data Sheet 1, Quality Assurance Program Elements,
Rev 0O

A-1

VAN

| &
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1.0 SCOPE

1.1

1.2

Specification 7220-G-23|
Rev. 7 l

This specification provides the guality assurance |
requirements for the equipment, material, or
services as specified in the purchase order,
specifications, or material requisitions.

This specification does not delete or revise VQ;
(but is in addition to) those requirements !
defined by the procurement documents. If a ;
supplier believes that an inconsistency exists |
between this specification and the procurcment j
documents and refercnced codes and standards,

he shall immediately notify Bechtel for I
resolution.

Definitions used herein are derived from ANSI
N45.2.10-1973. If the supplier needs clarifica-
tion, requests departure, or feels an inconsis-
tency exists between this specification and

the procurement documents, he shall immediately
notify Bechtel for resolution.

.Gf/

e

— e —

For all activities within the scope of the
ASME BE&PV Code, the supplier shall maintain a
quality program that is in compliance with
current Code regquirements. All revisions ZQS
necessary to meet these reguirements shall be
submitted to the buyer within seven days after
the supplier receives written acceptance by
the authorized inspection agency. Evidence of
Code acceptance shall accompany the submittal.

2.0 GENERAL PROGRAM REQUIREMENTS

2:1

2.2

The term supplier, as used herein, includes
seller, vendor, comtractor, and subcontractor.

The project quality assurance program is
governed by NRC Reguliation 10 CFR 50, Aopendix
B, "Quality Assurance Criteria for Nuclear
Power Plants." To satisfy this requirement,
the supplier shall establish and implement a ZN
quality assurance program that conforms to the e
applicable provisions of ANSI N45.2-1971,
"Quality Assurance Program Requirements for
Nuclear Power Plants" as delineated on Data
Sheet 1 (Exhibit A) and to the other codes and
standards as cited in the contract documents, |
For commodities within the scope of the ASME




2.6

Specification 7220-G-23
Rev, 7
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\

B&PV Code, the Code shall govern; for these ?\

items not within the scope of the Code, ANSI
N45.2-1971 QA program reguirements shall be
applicable. These quality assurance requirements
shall apply to all aspects of the work necessary

for carrying out this contract, including :
L
4

design, procurement, fabrication, inspection,
installation, and testing. (Data Sheet 1 is
attached to this specification for reference

only. This completed form is attached to the LQ&
material requisition package.) |

In the event a supplier does have a quality
assurance program in accordance with Paragraph
2.2 and if the supplier's function is limited

to placing the order with the actual manufacturer,
the supplier shall be responsible for providing
a controlled copy of the manufacturer's quality
assurance program documents to Bechtel within

30 days after rthe award. The manufacturer's

and supplier's guality assurance program
docunments must mecet the requirements as outlined
in this specification that pertain to the
activities he performs. In no case will the
supplier start activities without prior approval
of the portions of the program applicable to

the respective operation.

When audits are required the supplier shall
implement a system of internal and external
audits consistent with the requirements of

ANSI N45.2.12, Draft 4, Rev. 1, dated November 1,
1974, "Requirements for Auditing of Quality
Assurance Programs for Nuclear Power Plants."

When it becomes necessary for the supplier to
procure materials, components, or services

from a subsupplier(s), it is the suppliers
responsibility to establish and implement a
procurement control process consistent with

the requirements and guidelines of ANSI N45.2.13,
Draft 3 Rev. 3 dated June 1975, "Quality
Assurance Requirements for Control of Procurement
of Items and Services for Nuclear Power Flants."

Definitions utilized in the Supplier's Quality
Assurance Program shall be consistent with
ANSI NU45.2.10-1973.

©
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.0 ADDITIONAL REQUIREMENTS

3.

'3,

1

prior to starting any activities relating to
the applicable contract, the supplier shall
submit a controlled copy of his guality assurance
Program documents which defines the program
that he will follow to meet this specification.
With his guality assurance program documents,
the supplier may be required to subnmit a
facsimile of data sheet 1, on which he shall
complete the "Supplier Document and Paragraph
References" column by listing document identity
numbers and applicable paragraphs which satisfy
the criteria imposed on him (as delineated in
the lefthand column of the data sheet). Such

a requirement would be invoked at the time of
submittal of the controlled copy of the quality
assurance program documents.

Within 30 days after award of contract and %ﬁ\

/2

Bechtel may approve, approve with comments, or
disapprove the supplier giality assurance
program documents. Upon Bechtel's approval,

- ——— —————— -

activicies may proceed. If approved with .é§
comments, the Supplier may proceed, provided e

that he incorporates Bechtel's comments in the
quality assurance program documents (i.e.
revisions, addenda, or amendments) and resubmits
them for final approval within 30 days. In no
case will the supplier start activities without
Prior approval of the portions of the program
applicable to the respective operation.

Changes to the Bechtel approved program shall

be submitted by the sugplier for approval in

the same manner as'nriginal submittals.

NOTES: Approval does not relieve the supplier
of the obligation to comply with the ]
requirements of the procurement documents,
including this specification. If the
program is subsequently found to be
ineffective or inadequate in providing
for acceptable control, Bechtel reserves
the right to require necessary revisions.
All proposed program modifications
shall be submitted to Bechtel for
review and acceptance in accordance
with the requirementz for initial
Program submittals.
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3.3 In order to comply with Subsection 50.55(e) of
10 CFR 50 Appendix B, the supplier, in less '
than 12 hours after detection, shall report to ”
Bechtel Project Engineering ecach deficiency
found in design, manufacturing, and/or construc-
tion, which, were it to have remained uncorrected,
could have affected adversely the safety of
operations of the nuclear power plant at any
time throughout the expected lifetime of the
plant, and which represents:

6.

a. A significant breakdown in any portion
of the guality assurance program conducted
in accordance with the requirements of
ANSTI N45.2

b. A significant deficiency in final
design as approved and released for
manufacturing and/or construction such

) that the design does not conform to the (
criteria and bases stated in the specifica- .Q&
tions ]

e A significant deficiency in manufacturing
and/or construction of/or sicnificant
damage to a structure, system, or
component which will reguire extensive
evaluation, extensive redesign, or
extensive repair to meet the criteria
and bases stated in this specification
or to otherwise establish the adeguacy
of the structure, system, or component
to perform its intended safety functions

d. A significapt deviation from performance
specifications which will require
extensive evaluation, extensive redesian,
or extensive repair to establish the
adequacy of a structure, system, or
component to meet the criteria and
bases stated in the specifications or
to otherwise establish the adequacy of
the structure, system, or component to
perform its intended safety function.

as delineated above shall be by telephcne
or TWX, followed up by a completed SDDR

e. Notification of reportable deficiencies l
form per instructions in Appendix II.

R R e e e e
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Any departure from the requirements of the
procuring documents or Bechtel approved supplier
technical documents which the supplier intends
to incorporate in the completed item or service
provided must be documented on a Supplier
Deviation Disposition Regquest (SDDR). Deviation
requests shall be submitted to the Bechtel
project engineer with a copy to the Bechtel
supplier guality representative if one is
assigned within five working days after detection.
Specific instructions are contained in Anpendix
II. The signature of the suppliers authorized
representative in block number 17 of the SDDR
form, signifies compliance with Paragraph 3.3.
In addition, the supplier shall also maintain

a status list of all nonconformances.

3.8.1 Definitions

a) Rework is defined as the process
by which a nonconforming item is
made to conform to a prior specified

requirement by completion, remachining,

reassembling, or other corrective
means. Items classified as rework
do not require submittal of the
SDDR.

b) See sheet 2 of SDDR for difinition
of repair.

Engineering and quality verification documents
shall be submitted to Bechtel in accordance

with the provisions of Form G-321-D. While in
the supplier's facilities these and other

records reguired by applicable codes arn'

standards which are necessary to verify activities
affecting gquality, shall be maintained in
facilities to protect contents from possible
destruction by causes such as fire, flooding,
tornadoes, insects, rodents, and from possible
deterioration by a combination of extreme
variations in temperature and humidity conditions.
Storage systems shall provide for the accurate
retrieval of information without undue delay.
(Compliance to ANSI N45.2.9-1974, "Reguirements
for Collection, Storage, and Maintenance of
Quality Assurance Records for Nuclear Power
Plants" fulfills these requirements.) Quality
assurance records are those records which

1 S

——— e
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furnish documcentary evidence of the guality of |
items and of activities affecting quality.
Records become guality assurance records upon
issuance for use.

3.5.1 Records shall not be stored loosely.
They shall be firmly attached in binders
or placed in folders or envelopes for
storage on shelving in containers.

Steel file cabinets are preferred.

3.5.2 An audit system shall be established to
assure that the quality assurance
records' storage system is effective.
The following shall be performed as a
minimams

a. Periodic surveys to assure that ZQS
records logged in are available @
and have been placed in their
nroper location within the files
and to assure that the control
system is adaquate

b. Periodic audits to assure that the
facilities are in good condition
and that tl.e temperature/humidity
controls and protective devices
are functioning properly

(- Periodic audits of the records to
assure that the documents are not
deteriorating due to improper
storage practices or rough handling

A
d. The frequency of surveys and
audits delineated above shall be
determined by the supplier and
addressed in the guality assurance
program documents

All guality related records, procedures, and
qualifications shall be available for examination
by Bechtel or Bechtel's authorized agents.

The applicable guality assurance records shall

be considered valid only if stamped, initialed,
signed, or otherwise authenticated and dated 195
by authorized personnel. These may be either

the original or a high gquality reproducible

copy.
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3.8 No guality related record shall be destroyed
or otherwise disnosed of without written
permission of Bechtel (or their designee).

3.9 QUALIFICATIONS OF INSPECTION, EXAMINATION, AND
TESTING PERSONNEL

3.9.1 The supplier's quality assurance program
shall provide measures to assure that
personnel performing safety-related ‘
inspections, examinations, and tests
are qualified to perform these activities.
Such measures include procedure¢s for
qualifications of personnel describing
the minimum experience, training, and /ﬁ
proficiency testing reguired for gualifica- /2.
tion. The measures shall also include
requirements for records documenting
qualifications for each of the suppliers'’
inspection, examination, and testing
personnel. (Compliance to ANSI 1N45.2.6,
"Qualifications of Inspection, Examination,
and Testing Personnel for the Construction
Phase of Nuclear Power Plants" fulfills
these requirements.)

e —————— -

S ——

3.9.2 Nondestructive examination performed
according to the quality requirements |
of Section III of the ASME Boiler and
Pressure Vessel Code shall be performed
by supplier personnel certified to SNT-
TC=1A

3.9.3 Personnel qualification procedures will
be reviewed.by Bechtel prior to initiation
of inspections, examinations, or tests.

4.0 QUALITY SURVEILLANCE

4.1 All designing, procuring, manufacturing,
processing, assembling, testing, examination,
and inspection operations performed by the
supplier and his lower-tier suppliers are
subject to surveillance by Bechtel or Bechtel's
authorized agents. This surveillance shall in Z@L
no way relieve the supplier of any contractual
responsibilities.

NOTE: The term surveillance, here, may include
inspection, survey, and/or audit.
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4.3
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The Bechtel supplier gquality representative
shall be given free access to the suppnlier’s
and his subsupplier's facilities to perform
the necessary surveillance and report on the
work in all phases of design, manufacturing,
and testing.

The supplier shall give the Bechtel supplier
guality representative at least five working
days prior notice of all tests, and other
check points in the manufacturing program
specifically requested by the representative,
after a joint review of supplier's work plan(s)
and this specification.

If the requirements of this svecification have
not been fulfilled, the Bechtel supplier
quality representative has the authority to
refuse release for shipment.

B

V2

\é>

s

.
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'APPENDIX I

PROPOSAL

(This sheet applies to the bid stage)

With his proposal, each bidder shall submit a suminary description
of the guality assurance program to be implemented in the
performance of the work, or an uncontrolled copy of his

gquality assurance manual or proccedure. This shall include
information on the organization of the bidder, including the
authority and responsibility of perscnnel performing QA/QC
functions. It shall also explain administrative policies

and procedures to be used in carrying out the program.

The bidder shall provide an adequate statement of justification
if his quality assurance program dces not nced to contain
all of the elements or porticns thereof called for in Data
Sheet 1 (Exhibit A). Any modifications agreed to by Bechtel /QX
will be identified in the procurement documents. st

Bechtel will evaluate the description of the quality assurance
progran to determine its acceptability. An acceptable

quality assurance program is a mandatory reguirement for
placing an order.

If a bidder is currently performing to or has completed a
Bechtel order which invokes the requirements of this specifica~-
tion, he may, in lieu of submitting a copy of his manual,
submit a letter listing the date of Bechtel acceptance, the fx
controlled manual to be used and the revision that is currently k“
in effect or was in effect, and a statement that it will
apply for thic proposed effort.

Bechtel reserves the right to survey/audit the bidder/supplier
to determine the adequacy of his guality program as he
proposed or is executing.
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APPENDIX II

SDDR INSTRUCTIONS

DEVIATION - any departure from the requirements of the
procuring documents, which the supplier intends to incorporate
in the completed item or service provided.

1.0

3.0

4.0

5.0

The supplier shall be required to submit deviation
requests to the Bechtel project engineer with a copy

to the Bechtel supplier quality representative within
five working days after detection. When this time
limit cannot be met, notificaticn by telephone, TWX,
etc is acceptable; at that time, a revised submittal
date shall be established. Any deviation is considered
unacceptable until approval from RBechtel in writing

is obtained.

SDDRs must be supported by technically valid information
that is sufficient for project engineering evaluation.
When necessary, the supplier shall attach supporting
technical documents (of reproducible quality) to the

SDDR. One copy of each attachment must also be

supplied to the Bechtel (supplier guality representative),
if assigned.

Detailed instructions for completion of the SDDR are
shown on tiie attached form and instruction sheet,
Exhibit B. It is required that all portions of the
SDDR applicable to the supplier be completed prior to
submittal to Bechtel including Block No. 10. If the
entries are not completed, the SDDR will be returned
to the supplier for inclusion of the pertinent informa-
tion.

: .
A copy of the SDNR, with the applicable attachmsnt(s), is
returned to the supplier after completion of Bechtel
engineering actions.

For approved SDDRs, suppliers may be required by
project engineering to change their engineering
documents to reflect the "as-built" condition without
extra cost to the Buyer.

A copy of the completed SDDR (including attachments)
shall be included by the supplier in the QC data

package for the item(s) to which it applies. The

SL )R is considered complete when all entries are made
including the appropriate verification signatures by

the supplier and Bechtel supplier quality representative.
If no representative is assigned for the order,

;_a.\
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.

arrangements will be made by Bechtel engineering for
verification of implementation.

A copy of the SDDR feorm shall be maintained as a QA
record by the supplier after all entries have been
completed.
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INSTRUCTIONS FOR CONMPLETING SDDR FORM
(U Black Ink o Ty pesnitern)

This £ oo bs used by o supplier to:
Al
2)  Nouify Bechrel of devistions from approsed technical requitements and document the supplict’s proposed dupasition, and
with their techmca! jusiification

) Record Bechiel’c diposition of the SHDR,
A dovistion is aay dopantute frow the techaia] eguiremcats of the Frocuring documents which the s peber proposes 16 e FREtEE] N |
the completed item of senvice provided. Devigtion disposition van be clasativd a5 Repair, Use As-ds, or Modify Roguircinant,
! S <

Repair is defined 33 the process of sestoring 3 noncoafurming characteristic 1o 3 condition such that the capubility of an ltemn to function
reliably and safely i unimpaired, cven thouch that item sull may not conforn to the vrigmal requitement, Repain includes altetstions to

the propertics of the material thioush heatetreatiog, welding, metal depositon, chvmical processing, ere. This form s not 1o be v for
cases where Bechined has previvusdy prosided authorization 10 proceed wsing 30 sccopted i procedure covering 3 specific ty pe o rwpa;
fawssar, tvoord s tiast b musat sined for el speyitic tepae

Bochiely enginceting action and divposition statement Soes aot reticse the Supplicr ficm 1ssponsibility for f\.‘ll' securacy, ad
sLitiny of the itomoos scivice bting provided as defind in the procuring ducurents, nor does it cunstitute waiver of the pght to renotizte
the terms of the procuring Jocuments,

ik .
NOTE: ltems marked by an asterisk (°) are for Bechiel use only,

Bivek Neo. Intlry Information
1. Supplier's naume an * address, List lower-tier Supphiee’s name and location (City and State) if apglicable.
2. Enter the Supplier’s orde - number if one has been assigned.

3.  Enter Supplier’s Part No. as aolicable from the drawing. catalog. intemal specification. ete. If the Deviation Reguest
applies to all parts and additional sp.-= = nerded, a list of parts to which the request applies may be attached,

4. Enter Supplier's Part Namne.

S, Enter the dute and ihe method (Spec review, NDE, diclectsic test, e1e ) used to discluse the devistion,

6. Listany previous SDDR's 372 thew datey 1Mot have Yeen submitted for deviations requested an this Purchase Order,

7.  Enter the Bechte! Purchase Order Number,

8.  Enter the Bechiel Requusition Item, past. tag or code pumber as it appears in the requisition. If ad2iticnal space is needed, 2 sepasate
sheel mgy be artached, "
9. Enter the Bechitel Part Name if one has Leen ausigned,

10.  Enter the date and the method (TWX, letter, e1c ) ured 10 notify the Buchiel Supplice Quality Ripresentative

11, Enter the date and the method (TWX, ler*1, eic.) used to nouly Bechiel Erginesting,

12, As applicable, enter quantities or send! numbers of the items to which the deviation spples If not semalized, record lot,
batch, heat or other applicable identifying information.

13. Describe (he deviating characteristics and define the extent of the out-ofypecilication condition for each identified pisce
sffected. ldertify the location of the deviating charactenstic by pnnt coordinates or specilic location, as applicatle. Attach
extira sheels, protographs, sketches, elc., as necessary.

14.  ldentify disposition classilication. i

18, Dewribe the proposed disposition and provide technical justification for Bechtel's evaluation. If the devistion is correctadle
by repair, submiut a etaled repals procedure or reference the procedure previousy accepred (Level 1) by Bechtel for use in
smiar sitvations. Provide Bechiel conuul number, supplier’conuol number and procedure title,

16. tdentify the nature of changes that may result on associsted suppler documents (drawings, specs., procedures, installation
Instructions, ete.).

17, Enter the cost impact of the subject deviation.

18, [nter the name (13 ped or printed). siznature and title of the supplicr representative authotizing the disposition request and

date signed.

*19.  Enterun X in the applicable boves.

*20.  Provide appropriste justitication for the Bechtel actionts) indicated in Block 19, When chunges to drawings, spocitications,
feyuisitions, or other Bechtel documents are imvolved, each document should be identitiod snd the avsoviated vhanze bricthy
doscribed. I other suppliers are atiected, indicate who they are and the docement that initisted resolution of that involvement,
“Other™ tollow -up sction te.g.. the need for additional Bechiel calculations, sdditional drawings or sketches, inspection by 3

Project Fngineering representative., ete.) should also by identiticd here.
-GS - Siznuture of the responsible Discipline Group Supen isor aceepting the Logiveering sction and the date signed.

PE - Sizasture of the Beohte! Praject Unzineer and the dute sisaed,
; ) E s

avvomplihed,

*2}. Swnature of the Beehiel Supplice Qualiny Representative of other representatise veritying that the acoepted disposition was

worrectly sconmplishoed,

\NOTE: A Py of the corr Cleted SDDR form shull be inclided by the supphicr in the QC data package Tor each item .m whivh

it applivs,

- Sizaature of the wupphict's inspector of other representative authunized 1o verify that the soeepicd disposition was correctly
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Specification 7220 C-94(Q) Rev. 0

COXVEYTIRG AND PLACING

Conveying and depositing of concrete shall be in accordance with ACI 301,

ACI 318, ACI Cormittee 304 Report ""lacing Concrete by Pumping Methods",

ACI 614, ASTM C-94 and as follows: An adequate communication system will be
provided. No aluminum pipe or other conveying equiprent containing alurinum,

that will be in contact with the fresh concrete, shall be used for conveying
concrete to point of placement., Steel pipe shall be used for concrete pumps

Oor pneumatic placers. A piping arrangement utilizing a "Y" will be permitted pro-
vided a valve is installed at the branch point which will direct the flow into '
only one branch at any one time. The equipment shall be cleaned at the end of
each operation, 1

11.1 Clean-up Preparation

Before depositing concrete, all placing equipment sha ; be cleaned.,

Debris, mud, snow, standing puddles of water, and ice .nall be reroved

from spaces to receive concrete, and the reinforcement and other metal 0/’
to be embedded shall be thoroughly cleaned of all coatings which might

impair the bond, All compacted soil, rock or concrete surfaces to receive
concrete shall be thoroughly saturated before placement,

11.2 Deposition

Critical structural concrete as designated on the drawings, shall be

deposited in accordance with an approved schedule shoving the number, sizc

and sequence of concrete placements. Slabs shall be placed in a checker- v/’
board pattern unless otherwise approved. A concrete placement checkout

card shall be completed prior to concrcte deposition., See Section 11.9

for proccdures for large placements,

Page 22of 34
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11.3 Tine Cetween Adjacent Placements

Unless shown on the drawings or directed by Project Engineering, a
minimum of 3 days shall elapse hetween the placing of concrete of =
adjacent horizontal sections of mass pou
in the least dimension.

1.
I
rs greater than 2- 1/2 feet Lty

11.4 Adequate provisions shall be made to protect the concrete from
rain or snow during placement, and the exposed surfaces of fresh
conerete after placenment.

11.5 Saegregation

Concrete shall not be dropped through dense reinforcing steel which

might cause segrezation of the coarse aggregate. In such cases

spouts, flexible drop chutes, or other suitnble rcans chall be used, -

In any - 'ent, concrete shall not be drepped free through a height fn 9O
of rore than 6 feet,(C:ucept as otherwise approved by Engijfiiiiélj W~ =
On the bottonm of formed beans and §labs, vhere the cengestion of °
steel near the for:z: =makes placing difficult, a layer of mortar, 3
net to exceed one inch in depth shall be first depesited. The '
mortar shall have, as a minirum, the sane cement-sand ratio as [é
used in the concrete. !Mortars of higher cement-sand ratios approved

by Project Engineering may be used.

D’ 11,6 Placing Linitations ' ‘?
weV
Concrete shall be demosited in horizental layers of not greater b////
depth than 24 inches so that satisfactery consolidation can be

achieved with vibrators. Concrete shall not be allowed or caused

to flow a distance within the mass of more than 5 feet from point

of deposition.

11.7 Substitution of Mixes ‘ L

With the exception of the containment exterior, non-pozzolan
mixes may be substituted for mixes containing pozzolans, provided
the concrete is 3 feet or less in the least dimension.

11.8 Additional Water

s

dufue

- ——

Concrete for Class I structures shall be rejected when the

established water/cement ratio is exceeded. Water shall not be C
added to the concrete after it has been discharped from the batch

plant.

11.9 Requirements for Planning Procedures for Large Placements (single v
item exceeding 600 cubic yards).

The propesed procedure shall be submitted :» the Project Enpincer 4
. at Jeast two weeks in advance of the placewont, and shall contain
) consideration of the following items:
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consolidation without causing objectionable segregation. 1In

Appendix B rev. 0

Cpecificatfon 7220 C 231

consolidating each layer of concrete, the vibrator shall be

operated in a near vertical position, and the vibrating

head shall be allowed to penetrate under the action of its own weight
and revibrate the concrete in the upper portion of the underlying

layer.

Surface vibrators .hall not be used unless specifically

approved by Project Engineering.
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11.9.1 The anticipated size and duration of the placement including
both the maximum ar? average placing rates, L

11.9.2 The propesed staffing over the anticipated duration of the
placement, including curing, including a breakdown of the
nunber of supervisory personnel, vibrator operators, finichers v
and laborers planned per shift.

'11.9.3 The propesed conveyance systenm (i.e. the nu-ber of transit- B
mix trucks, the coaveyor system, pumpcrete systea and/or v
crane and bucket asserblies, chutes, and tremics) plauned
to accomplish the pour at the anticipated placing rate.

11.9.4 The planned sequence of the pour to achicve a monolithic 4
slab and to insure against cold joints and the planaed ¥
movenents of the conveyance system (s) to accomplish this.

/

11.9.5 The checklist for approval of the pour including embedments. v

11.9.6 The weather protection facilitice proposed to prevent darage 3
in the event of the inclerent weather and in the case of v
planned cold weather placerents the enclosure to accorplish
the heating requiresments for tpe necessary 7 days. Include
the specifics on the heaters.

11.9.7 The procedures to follow in the case of exnergencies //
(i.e. batch plant breakdown with a resultant requirement
for an unplarned construction joint).

i

CONSOLIDATION OF CONCRETE !

Methods for consolidating concrete shall confora with the recommended

practices of ACI 309. Concrete shall be consolidated, thoroughly

worked around the reinforcement and embedded fixtures, and into

corners of the forms by mechanical vibrating equipment, The

vibrating equipment shall be of the internal type and shall at all

times be adequate in number of units and power of each unit to

properly consolidate all concrete, The frequency vibration shall

be not less than 7000 cycles per minute. The duration of vibration

shall be limited to the necessary time to produce satisfactory ;;baic*‘

[
l

| i
|
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A

L " Form vibrators may be used in arcas of extreme congestion as approved b
by the Field Eagincer. The form vilration shall conform with the recorended i
F practice of ACI-309. .ibrators shall not be used to move or spread concrete.

Sufficient spare vibrators shall Le kept avaliable for fimediate use at the
point of desposition . (Recorsiend one cpare vilrator for each three in use.)
Provisions shall be made for auriliary power to provide coentinuity of vibratics
in case of power failure from the principal source. Fuperienced and corputent
cperators shall be provided for cach vibrator being used, and shall hove
recelved iastructions in orover vilirarinn nracatuven

| r
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M. T. DAVISSON

FOUNDATION ENGINEER

Reply to:
2217 Givil Engineering Building 14 Lake Park Road
Urbana, Illinois 61801 Champaiga, lllinois 61820
Area 217: 333-2544 Area 217:359-5206

15 April 1980

i 4 X 7 [T

Dr. 8.8, Afifs ;
Bechtel o P
P.O. Box 1000 {58

Ann Arbor, Michigan 48106 o

Re: Midland - Pile Specification
Service Water Pump Structure

Dear Sherif:

I have your letter of 2 April 1980 enclosing Appendix
B - Concrete Specification. Please note that we cannot reas-
onably meet Section 11.5 (limit of 6 ft drop) and Section 11.6
(vibration). This should be clarified.

Yours very truly,

M.T. Davisson

MTD:1lal
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