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QUALITY ASSURANCE MANUAL

1.0 DITRODUCTION

This manual has been prepared for the purpose of presenting the Quality
,

Assurance Program which has been adopted by the Canonie Ccustruction !
i

Company and shall be applied to all quality related activities.* Thus,

the Canonia Quality Assurance Program shall be applicable to all work

for which it is required either by regulatory or contractual commitments.

This manual is intended both to provide regulatory agencies or clients
~

with a description of the Canonia Program and how it is implemented, and

also to provide Canonia personnel guidelines on how the program is to be

implemented during the course of work. This manua' has been developed

to fulfill the roquirements of 10 CFR SO Appendix 3 where it applies to

the scope of work performed by Canonie.-

The Canonie Quality Assurance Manual is intended to provide a senaral

statement concerning the implementation of this Quality Assurance Pro-

gram. Specifics concerning the ac,tual performance of 'the Quality

Assurance work are centained herein; however, the specifics of Quality
.

Control work are contained in Manuals of Practica developed by Canonie.

In general, these Manuals of Practices are to provide guidance for .

Canonia personnel relating to daily quality related tasks for our

activities.

_

The Quality Assurance Program described in this manual is fully endorsed

by the management of Canonia Construction Company. Objective evidence

* In general, quality related activities shall be work which is defined, s,
'

as Class I as defined by the USNRC. Th.'s program will be extended to
Class II or other work as contractually required by the client or

) owner.

|
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of this is shown on the manual approval sheet by the acceptance of this

manual as company policy by the President of Canonie.
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2.0 ADMINISTRATION OF THE QUALITT ASSintANCE, QUALITT CONTROL PROGRAM
3

2.1 Organization

Figure 1 presents the organizational structure within Canonia for the

operation of the Quality Assurance Program. This organization chart is

only intended to show the relationship of the Quality Assurance Staff to

the Project Staff for a specific project. Independence of.the Quality

Assurance Staff is assured because the on Site Project Manager has no

control over the members of the Quality Assurance Staff, nor can the On

Site Project Manager or Construction Manager invalidate the findings of

the Quality Assurance Staff.

.

Within this organizational structure the responsibilities for Quality

Assurance and Quality Control shall be as defined by ANSI Standard N45.2:

e Quality Assurance

"A11'those planned or systematic actions necessary to -

provide adequate confidence that an item or a facility
will perform satisfactorily,d.n service."

,

1

e Quality Control |s,

dThose Quality Assurance actions which provide a =eans
to control and measure the characteristics of an item,
process or facility to established requirements."

Thus, Quality Control is intended to be the execution of daily activities,

such as inspection, to established procedures to . assure compliance of the

work to the pertinent specifications and/or regulatory requirements.
_

Quality Assurance shall be an organization as defined in Figure 1 which

is not responsible for any project related activities such as scheduling
M or cost. Rather, the Quality Assurance Staff shall be independent to

-- .

9
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determine, through scheduled or unscheduled audits, if the Quality Control

Staff is fulfilling its obligations for the proper conduct of quality
related activities. Auditing shall be performed by members of the Quality

Assurance Staff who are totally independent of the activity being audited.

2.2 Manager of Quality Assurance

As shown on Figure 1, the Canonia Vice President - Manager of Quality

Assurance is assigned the overall responsibility for all activities

affecting quality within the scope of project work assigned to Canonie-

both Quality Assurance and Quality Control. As such, the Quality Assur-

ance Staff vill be directly responsible to this individual for the

reporting of all quality related problems. The implementation of the

Quality Control Program shall be the responsibility of the Quality Con-

trol Engineer. Further, the Manager of Quality Assurance is responsible

for the preparction and approval of procedures or standards used by the

Quality Assurance and Quality Control Staffs. This includes their imple-

sentation as well as the implement'ation of procedures and standards con-
tractually imposed on Canonia.

Basically, the Vice President - Manager of Quality Assurance is respon-

ible for all phases of the project: quality, artmhistration and produc-
tion. However, the direct responsibility for production on all Canonie

projects is assigned to the Construction Manager. Likewise, the direct _._

responsibility for all quality related matters on a specific project is
assigned to the Quality Assurance Engineer.

.

e8

M
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2.3 Quality Assurance Engineer
.

As stated, the Quality Assurance Engineer and Staff are directly respon-

sible to the Vice President - Manager of Quality Assurance. Each project

requiring Quality Assurance activities will be assigned to a Quality

Assurance Engineer who will be responsible for th.e implementation of the

Quality Assurance Program as described in this manual.

These responsibilities shall include the scheduling and conducting of

audits, preparation of audit reports for the project and the authority

to stop quality related work on a project pending review and resolution

basis by the Vice President - Manager of Quality Assurance.

2.4 Quality Control Engineer

The Quality Control Engineer shall be directly responsible for the on

site execution of the Quality Control Program. Quality related items

shall include the daily inspection and casting work which must be per -

formed as prescribed for the project and the resultant preparation and

maintenance of Quality Control records.

In general, the duties of the Quality Control Engineer and Staff shall

not involve a responsibility for production. The actual supervision of

work shall be the responsibility of the On Sire Project Manager and the
personnel assigned thereto.

_
.

Exceptions to total separation of production and quality reisted .tctivi-

ties shall be for work such as surveying or supervision of backfill. In

these cases the activity shall be responsible to both the Quality Assur-,

ance Engineer and the On Site Project Manager as shown in Figure 1.
N.

__
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.. .

However, for these events the On Site Project Manager cannot instruct the

personnel performing the work to not comply with quality requirements. ;

2.5 Project Communication

' Referring to Figure 1, lines of communication are shown between the On

Site Project Manager and Quality Contro$ Engineer and the Quality Assur-

ance Engineer and Staff. For the Quality Assurance / Quality Control Pro-

gram to be truly functional these lines of communication must exist.

The Quality Assurance Engineer and Staff must be available to the Quality
~

Control Staff to aid in the interpretation of the Quality Assurance Pro-

gram and procedures, standards or regulatory requirements should the need

arise. Conversely, the Quality Control Staff shall inform the Quality

Assurance Engineer and Staff, or the Vice President - Manager of Quality

Assurance, if problems arise in the daily execution of the Quality Con-

trol Program. Such occurrences could be the determination of an error

in project specifications or denwings, an inadequacy in the Quality

Assurance / Quality Control Programssuch as an inadequate calibration

requirement, or the repeated deficiency of material or equipment.
.
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3.0 QUALITY ASSURANCE PROGRAM l

.

The purpose of this section of the manual is to describe the implementa-
. i

tion of the Quality Assurance Program and the activities of the Quality

Assurance personnel in executing the program.

3.1 Quality Assurance Standards
.

All activities within Canonie that are quality related shall be governed

by written procedures. These procedures shall take the form of this

Quality Assurance Manual or, as previously mentioned, Manuals of Practice

for specific work items.

The Vice President - Manager of Quality Assurance shall be responsible

for the approval of all standards--whether they be Quality Assurance or

Quality Control related. Further, approval of the Quality Assurance Pro-

gram, as stated by the Quality Assurance hual, shall also 'be by the

? resident. The approval of standards, such as the Quality A.ssurance

Manual, shall make them binding upon all personnel whose work is affected
s

by them.

Quality Assurance standards shall be initiated by the Manager of Quality

Assurance with responsibility appointed to Quality Assurance personnel or

an organization external to Canonie if so desired by the Manager. Quality

Control standards, which will generally be working or testing procedures

or specifications pertinent to a generic activity or project, may be pre -
__

pared by either Quality Control or Quality Assurance personnel or external

organ 1tation. However, Quality Control standards shall be subject to

review and approval by the Manager of Quality Assurance, or designated; .

Quality Assurance personnel, prior to implementation.
!

.I

_ _ -. . . . .
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Activities which may be routinely performed by Canonia as part of inspec-

tion services on a project, such as concrete testing, structural earthwork
,

1

control or reinforcement testing, shall whenever possible be conducted to |

recognized standards. Such standards shall include those prepared by the

American National Standards Institute (ANSI), the American Society for

Testing and Materials (AS'IM) and the American Concrect Institute (ACI).

Standards that are contractually imposed upon Canonia as part of a

specific project shall take precedence over the equivalent Canonia stand-

ards. However, prior to the acceptance of such standarch as a contractual
|

item, the standards will be reviewed and accepted by the Manager of Quality

Assurance as discussed in Section 3.5 of this manual.
'

|

. 3.2 Maintenance of Quality Assurance Manual and Standards

3.2.1 Control of Copies

The Quality Assurance Manual and hanuals of Prretica shall be nu=bered

with a distribution list of copyholders maintained by ths Manager of
'

Quality Assurance or nember of the Quality Assurance Staff. Control of

copies shall be so that in the event of revision all copyholders may be

presented the revision and also to withdraw copies if necessary. Canonie

consider.s the Quality Assurance Manual and Manuals of Practice to be

proprietary documents of Canonia and as such reserves the right to with-

draw copies from internal copyholders if a change in their function no
_

longer requires the use of such manuals or if copies have been issued
Iexternally to a client for taview and such work is complaced. i

Uncontrolled copies of manuals may be issued as part of bid documents
(

,,

)
if required for submittal by the prospective client or owner. If Canonia i

_ _ _ _ _
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)
is awarded the work, the copies will be issu'ad control numbers and the

|

client notified of this number. The copyholder within the client organ- |
!

1:ation will then be added to the distribution list. If Canonie is not I

awarded the work, the recurs of the uncontrolled copies win be requested.

3.2.2 Distribution of Docu:sents
.

The Quality Assursace Manual and the Manuals of Practica shan be avail-

able to all Canonia personnel if required by their work functien. This

will. include all members of the Quality Assurance Staff and pertinent

company management. As a min 4 - =, at least one copy of the Quality

Assurance Manual and the appropriate Manuals of Practice shan be main-

tained at the project site. The copyholder of these documents shan be
'

the Quality Control Engineer; however, they shall be available to all

on site personnel for use.

3.2.3 Revision of Documents

As necessary, the Quality Assurance Manual and the Manuals of Practice
s

shall be revised. Revision shall be on an apariodic basis dependent

upon changes within the Canonia Quality Assurance Program or in regula-

tory requirements or in accepted standards for the performance of inspec-

tion functions. .As a minimum, the Quality Assurance Manual and the

j Manuals of Practica shan be reviewed by the Manager of Quality Assurance,

or a designated member of the Quality Assurance Staff or external organi-
_ 1

zation, on a yearly basis. Such reviews will be documented as Quality
' '

Assurance Records.
.

When documents are revised, au current copyholders shall be presented av

copy of the revision. Attached to the revision shan be instructions
.

!

L

|
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for the filing of the revision within the appropriate manual and a

revision r'eceipt. De revision receipt shall indicate the copy number

and shall state that a copyholder has filed the revision as instructed

and has destroyed or removed from use and marked " Void - Outdated Infor-
*

macion." he revision shall be signed and dated by the copyholder and

promptly returned to the Manager of Quality Assurance. He receipts

shall be maintained by the individual responsible for the copyholder

list to indicate the. revisions have been issued and properly included

in the manuals.

Ravisions may take the form of either the complete adoption of new

procedures, the deletion of old procedures, or the correction of ongoing

precedures. Revision pages will be noted by a line down the right hand

side of the page where the revision has been made and sicher a number

indicating the revision number or the date of revision. h is is partic-

ularly relevant to revisions which affect only a portion of a page.

Finally, to complete the revision,' a new approval sheet shall be issued

which indicates the revision number and/or date and its acceptance by

the appropriate members of Canonie Management.
.

3.3 Quality Assurance Audits

In general, Canonia shall conduct or participate in three types of Quality

Assurance audits: -

internal audits to verify compliance with the Qualitye

Assurance / Quality Control Programs by members of the
Quality Cqntrol Staff; '

prequalification audits of prospective subcontractorse
# to verify their ability to fulfill the Quality Assur-

ance/ Quality Control functions of their incanded work
and the surveillance of subconstractors performing.
work; and

!

l
i

.i

. _ _ - . .. - --
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*

, -

cooperation with cliants, owners.or regulatorye

agencias who are auditing the work perforned by
Canonie.

Auditing shall be performed by members of the Quality Assurance Staff who

are totally independent of the activity being audited. Each of these

types of audits are discussed below.

3.3.1 Qual _ity Assurance Internal Audits

At the beginning of work on a project, the Manager of Quality Assurance

shall appoint a Quality Assurance Engineer, or an e:4ternal organization
~

to perform the function of the Quality Assurance Engineer, who shall be

responsible for t. implementation of the Canonis Quality Assurance Pro-

gramonthatproj$ct. The primary ,avidance of the performance of the

Quality Assurance Engineer and SEaffl shall be by conducting audits and

issuing the resulting audit reports.

The Quality Assurante Engineer shall establish a projected schedule of

Quality' Assurants audits to be conducted during the course of the project
. s

'

work. The sudits shall be scheduled at lesse every three cenths or nore.

frequently '8 required by the project activities. The. quarterly audies

may be postponed' only if the project schedule has teen interrupted by

events such as vo'rk stoppage, for any reason, or delays due to weather.
'

In the event that a quarterly audit is postponed or cancelled, the reason

st:all be documented as a project Quality Assurance record. ~

.

1

Because quarterly audits are scheduled, the Quality Control and Project

Staffs will be notified of their occurrence. However, if in the opinion
|

of the Mana3er of Quality Assurance and the Quality Assurance Engineer,
f

-

|
%-

-

:. ;,

,
'
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the quarterly audits are either not sufficiently verifying the conduct

of quality related activities or are not resolving quality. related prob-

less then unscheduled and unannounced audies may be conducted.

Further, additional audits may be required if activities related to the

Qality Control Program are initiated or completed between quarterly
audits.

It is the intention of the internal audits to not only provide

periodic evidence of compliance with the Quality Assurance Program, but

to audit activities when they begin to establish that .all procedures

have had provision for compliance at the onset and at completion to

assure that all required documents are complete and properly maintained.

If the aperiodic audits just discussed occur within one month after the

date for an upcoming quarterly audit, the quarter)y audit can be re-

scheduled to ccincide with this activity.

The content of all internal audits shall be prepared in advance by the
Quality Assurtace Engineer in the form of a checklist. The checklist
shall include all on site quality related activities such as:

e ~ completion of Quality control forms for all work,
.

completion of daily activity records,e

completion of all required equipment calibrations,
e

and

the proper storage and maintenance of these documents.
a

-

At the conclusion of the Quality Assurance audit,
the individual conduct-

ing the audit shall conduct an exit interview vich the Quality Cont
rol

Engineer and present on a preliminary basis the findings of the audit
.

.
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3.3.2 Prequalification Audi?.Mof Subcontractors an'd Subcontractor
Surveillance -

~

. . . ,s
m.

Subcontractors employed by Canonie shall be contractually required to

provide Quality Assurance / Quality Control activities as required for

their scope of work. The Quality Assurance activicies for which it is
,

'

Nintended that a subcontractor perform shall be included as part of their

procurement . docunent. To assui's c):ac tha' subcontractor can fulfill
'

, s. --

these activities., ciproqualification addic shall be conducted prior to

issuance of a contract at the direction of the Manager of Quality Assur-

ance by a member of, the Qual 161s.-suraEce, Staff. The prequalification
.. .

audit shall determine if the hacended subcontracior can" provide :a" quality
['-

'

.'
-

*. .,

Assurance / Quality Control Prograithat will satisfy their scope of work.
,

.

,

In general, this 'shall include' testing progrsa, equipment calibration,
'

. . . e
docu=ent complation, and s9bcontractor internal auditing. Elowever, in

s
.

'

general, auditin6 of che'suEcontractors Quality Assurance / Quality Control
x - <

Program vill be p'arformed by Canonie rather than the subcontractor by the

performance'of Can'o'nie coeducted subcontractor surveillance audits. The
. . .

surveillance ' audits wilibi.cenducted similarly, to internal audits both

as to schedule and conduct of the audit. .' "

.

~
,

:
1 .

All audits of sulicontinctors v111(be conducted Issing prepared checklists
j

1 -, ,
t

in the same manner as ince'rnal audits.
,- ; ~

, .

3.3.3 Audits bv cthers ''
__

a ,
s

Tor audits that are conducted of Canonie by clients, owners or regulator 7 ',

,

. x
.

:agencias, it is the statec policy ot' canonia to provide the personnel

necessary to assist in the auditing and if required exit interview. All' is
'

'ys,
,

s
, 1 1

t #

\
.

d'

h
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quality related documents maintained by Canonie vill be available for

inspection by exttrual auditors.

3.4 Quality Assurance Records

In this section is discussed only those records which are originated by

the Quality Assurance personnel. Records such as daily activity 1 cgs or

field inspection logs which are prepared by members of the Quality

Control Staff are considered to be Quality Control records and are dis-

cussed as part of Section 4.0.

3.4.1 Audit Reports and Corrective Action

At the conclusion of an audit conducted by Canonia Quality Assurance

personnel, an audit report shall be prepared which includes the following:

summary of the activities audiced,e

personnel of both the Quality Control and Qualitye

Assurance Staffs who were involved in the audit,
.

findings of the audic which shall consider bothe

positive and negative aspects,

recomendations for corree:1ve action,e

means for completing the recomendations for correc-e
tive acticu if possible,

a date when the corrective action is to be completed,e
,

and

the means by which the corrective action will bee_

verified.

Issuance of the audit report, as discussed in the following paragraph,
_

shall be in a timely manner and unless prevented by scheduling diffi-

culties, should be within ten days of the completion of the audit. Also,

the time period stated in the audit report for completion of the corree-,

tive action shall be such that further deterioration of the quality

related to the corrective action item does not occur.

- _- . - - . - -- .
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The audit report shall be submitted to the Manager of Quality Assurance.

The Manager of Quality Assurance shall review the audit report and indi-

cace review and approval by signing and dating the audit report which

will then be maintained as a project Quality Assurance reocrd. If the

Manager disagrees with any of the corrective action items, it shall be

so indicated on this copy of the audit report and those items will be
!

considered closed. After approval of the audit report by the Manager,

copies of it shall be submitted to the Construction Manager, the On Site
.

Manager and the Quality Control Engineer.

Upon receipt of the audit report by the on Site Project Manager and the

Quality Control Engineer, action for complying with the correceive action

items shall be initiated. This work shall be complaced by the corrective

action date set in the tMir. raport and shall comply with the means

stated in the audit report for verification of the audit report. It is

noted that once approved by the Manager of Quality Assurance, the cor-

receive. action items must be comp (eted. Failure to do so by the date

stated in the audit report, without proper justification as approved by,

the Manager of Quality Assurance or the Quality Assurance Engineer, shall

constitute sufficient grounds for stopping the work activities reisted

to those corrective action items.

Verification of the completion of corrective action items shall be per-
._

formed by the Quality Assurance Staff. This may be accomplished by

either reauditing the items or by reviewing the documentation submitted

by the personnel identified for correction in the audit report to support
.d^

completion of the corrective action if so permitted in the audit report.

.

|

|

_ , _
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Raauditing shan be by returning to the location of the audit for veri-

fication. If the corrective action requested in the audit report can be

resolved by the submission to the Quality Assurance Engineer' of documents

to show completion, reauditing is not required. Such an event would be,

for example, if tihe Quality Assurance Engineer has requestad the comple-

tion of portions of inspection records. Then, submission of copies of

the completed records would be verification.

Upon verification of the completion of corrective action items, the

Quality Assurance Engineer shan issue co' the Manager of Quality Assur-

ance a closure statement indicating that the audit has been satisfactorily *

completed. Copies of the closure statement shan also be issued to the
^

Construction Manager, the On Site Project Manager and Quality Control

Engineer.

For audits, either prequalification or in-progress surveillance, conducted

by Canonia on subcontractors the auditing process will be similar. After

the audit report has been approved by the Manager of Quality Assurance,

copies will be issued to the responsible personnel of the subcontractor.
.

The verification of corrective action completion and a closure statement

win be as. stated in the preceding paragraphs.

3.4.2 Maintenance of Records

For each project where the Quality Assurance Program is implemented, a _

file of project Quality Assurance records shall be initiated and main-
.

tained by the Quality Assurance Engineer. This file shall be separate

from the project records during the course of the project and not avail-, , ,

able to the Project Staff. The project Quality Assurance records shall
.
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include the audit schedule, audit reports, audit checklists, verifica-

tions of corrective action, audit closure statements and objective

evidence that other Quality Assursace activities such as th's training

of personnel and review of procurement documents have been performed.

At the completion of the project, the Qu'ality Assurance records may be

included in the general project file as a separate category. These

records will be retained by Canonia in accordance with the contractual

or regulatory requirements of the proj ect or submitted to the' client

or owner as required.

3.4.3 Providing of Records to Others

All project Quality Assurance records maintained by Canonia are avail-

able to client, owner, or regulatory agencias concerned with that project

as part of their Quality Assurance activities. Further, if requested by

the client or owner, records for complaced audies shall be provided as

the audits are closed.
P

- s

3.5 Procurement Document Review

To assure that procurement documents issued by Canonia to subcontractors

include the proper provisions for quality related aspects of the work, I

the procuremane document shall be reviewed by the Manager of Quality

Assurance, or representative if so designated, prior to issuance. It is

the intention of this rev,1ew to assure that the proper aspects of the
~

Quality Assurance activities imposed on Canonie by the client or owner

are required of the subcontractor. Only those items which directly bear
- upon the subcontractor need be imposed..,

_ - . - - . - . .
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Procurement requirements :nay take many forms dependent upon the intended

scope of work to be performed by the subcontractor. For example, Canonie

could require the full implementation of 10 C7R 50 Appendix 3 upon a sub-

, contractor or merely the daily submission of records. In general, the

procurement document will require the calibration of measuring equipment,

the completion of test records, the completion of field activity records

and the maintenance of these records. In addition, Canonie shall require

that the subcontractor provide Canonia or the client, owner or regulatory

agency access to the subcontractor's facilities and quality related

records for the purpose of aditing.

Conversely to the review of procurement documents issued by Canonie, the
,

] Manager of Quality Assurance or his representative shall review all pro-
!

curement documents issued to Canonle for quality related items prior to

their acceptance by Canonia. This review is to assure that all quality

related items are understood and are properly within the scope of work to

be perforned by- Canonia. It is hoped that during the contractural nego-

tiations and uhen the review by the Man.tger of Quality Assurance of the

proposed procurement document is completed that all quality items are

resolved prior to the start of work. -

Evidence of the review of procurement documents by the Manager of Quality

Assurance or his representative shall be signing and dating the copy that -

is reviewed. If possible, this document shall be maintained as a Quality

Assurance record. An alternate will be the maintenance of the signed

copy in the project files.
,

-

-- _ .-. - . . - - - - -
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3. 6 Trainina of Personnel in Qualiev Assurance / Quality Control Activities

Prior to the initiation of a project, a meeting will be conducted by the

project Quality assurance Engineer with the On Site Project Manager and

all personnel performing or affected by Quality Control activities. The

purpose of this meeting shall be for the. Quality Assurance Engineer to

discuss with the Project and Quality Assurance Staffs all quality related

aspects of the work. This will include:

a review of the pertinent portions of the Qualitye

Assurance Program as contained in the Canonie Quality
Assurance Manual,

a review of the Quality Control aspects which woulde

include both administrative and technical aspects of
the Quality Assurance Manual and the pertinent
Manuals of Practice, and

the project contractural requirements and specifica-e
tions.

The review will include testing requirements, testing and inspection

frequency, equipment calibration and frequency and the preparation and

maintenance of project documents. A project Quality Assurance record
s

shall be prepared after this nesting listing the attendees, chair func-
tion and the subjects discussed.

Personnel assigned to perform either Quality Assurance or'Qualic'y Control
,

tasks shall be experienced to properly perform their function. The over-

all responsibility for the training of personnel shall be vested with the
_

Manager of Quality Assurance. The Manager shall be responsible for

appointing personnel to functions within the Quality Assurance organiza ' -

tion who have denonstrated a capability to perforn this work. Further,

the Manager of Quality Assurance has the right to approve or prevent the-
v

.

assignment of personnel to Quality Control functions.

,

& - -~. -
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Selection of personnel to the Quality Assurance Engineer position shall

be by either formal training in Quality Assurance work or by a minimum

of two years experience in Quality Assurance. The Quality Assurance

Engineer shall be experienced in the performance of auditing. Training

to qualify an individual for this position shall include the preparation

of audit auc11nes, checklists, audit reports and Quality Assurance pro-

cadures. Experience to qualify as a Quality Assurance Engineer shall be

shown in personnel resumes which will include, as d.:emed necessarf by the

Manager of Quality Assurance, en the job training, formal education, and

in-house seminars. Members of the Quality Assurance Staff may be quali-

find as Quality Assurance Engineers only if they can demonstrate suf-

ficient background in all aspects of the auditing process. On the job '

experience for promotion to Quality Assurance Engineer shall demonstrate

experience as an audit team = ember under the direct super /1sion of a

Quality Assurance Engineer who is responsible for their training. If

Canonie cannot provide personnel to fulfill this position on a particular .

|'

project then an external organization shall be contracted to provide
this service.

Quality Control personnel shall be capable of performing their functions

within the stipulations of the contractual requirements of the project.

For example, if the contract stipulates that inspectors shall meet a
!certain level requirement (such as stated in ANSI N45.2.6) then indi-

-

i

viduals capable of meeting these requirements will be assigned to the
Quality Control Staff. In general, the minimum requirements for a

Quality Control Engineer shall be that of a Level II inspector as stated.

!
!
,

L
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in ANSI N45.2.6. A Lavel III inspector will not in general be required

on site. Again, if Canonie cannot furnish properly qualified personnel

for a specific project, an external organization capable of performing

the task will be contracted. *

Ability to meet these requirements or other requirements which are con-

tractually stipulated shall be demonstrated through personnel resumes

which will be maintained as company documents. Backup information such

as certificates or licenses will be kept with the resumes. Copies of the

resumes or supporting documents will be provided to a client, owner or

regulatory agency if requested.

3.7 Management Review of Program

Management review of the Quality Assurance / Quality Control Program shall

be an ongoing effort. For review of the entire quality program, the

Manager of Quality Assurance shall conduct an annual review of the pro-

gram to assure that it is up to date and applicable to the functions

being perfor=ed by Canonie. To document this review, the Manager of

Quality A.ssurance shall issue a report to the President of Canonia stat-

ing the activities and documents reviewed and the results of the review.

Further review shall be evidenced by the signed approval of the Quality

Assurance Manual and the Manuals of Practice by the Manager of Quality
,

Assurance. As stated previously, formal acceptance of the Quality
__

Assurance Program as a company policy shall be shown by approval of the

Quality Assurance Manual by the President. 9

v

e

%--
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In addition to these activities to review the overall program, the Manager

of Quality Assurance shall conduct a review of the Quality Assurance work

being performed for each project at least annually. This activity may

also be performed by an external organization if so designated by the

Manager of Quality Assurance. The purpose of this annual review shall be

to assura that all Quality Assuracce records are complete and properly

maintained. Evidence of the review and approval of individual audit

reports shall be shown by the signed and dated copies of the audit reports
'

which the Manager has approved prior to issuance. These will be maintained

as Quality Assurance records.

(
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4.0 QUALITY CONTROL PROGRAM

4.1 Introduction

The Quality Control Engineer shall be responsible for the overall opera-

tion of the Quality Control Program. This includes the scheduling of
1inspections, the execution of chase inspections and their documentation 1

subject to the approval of the Quality Assurance Engineer. Although the

Quality Control Engineer is responsible to the Project Manager for the

complacion of administrative natters, such as the filing of drawings and

specificacions as subsequently discussed, in matters affecting quality

the Quality Control Engineer shall be responsible only to the Quality

Assurance Engineer. This would include the repeated failure of inspec-

tions or the repeated arrival of non-confirning materials or equipment.

From this point it is the responsibility of the Quality Assurance

Engineer to intercede until the issue is satisfactorily resolved.

As previously stated, it is not intended thac Quality Control personnel

have direct responsibility for production. However, it should be recog-

nized that certain quality related functions are part of production.

This could include the supervision of the spreading of backfill prior to

compaction and the actual compaction of backfill. Also, surveying that

is conducted on site is both a production and quality related function

as che chief of the- survey crew is responsible for both functions.
-

4.2 Coverning Project Documents
.

' The documents which will govern the on site work by Canonie shall be

the project specifications and drawings as prepared by the client or
-

owner, and the Canonia Quality Assurance Manual and pertinent Manuals

.
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of Practice. It is expected that the client or owner prepared specifica-

tions and drawings will provide full information to Canonie concerning

the scope of work to be performed and the tolerances for such work. As

an alternative, standards may be cited as part of these documents such
;

as those published by ASTM or ACI or by, regulatory agencies. If such

information is not provided to Canonie, the practices in the Canonia

Manuals of Practica shall apply.

For other items which will not normally be stipulated by the client or

owner, such as calibration frequencies or tolerances, the Canonie Manuals

of Practice shall apply. The establishment of such items will be by the

adoption of recognized standards whenever possible.
s.

4.3 Control of Project Documents

All drawings and specifications shall be stamped received and dated at

the project site. A log shall be maintained for specifications unich
.

'shows the nane and number of the specification, the revision number,

revision date, date received ou site, number of copies received and the

personnel to whom the specifications were given for use. This log shall

be "ad"=A as required to show the addition of new specifications or the

revision of old specifications. Specifications that are revised, or

cancelled from use, have marked across chair entry in the log " void -

revised" or " void - cancelled" as appropriate. A similar systen shall _.

be instituted for drawings. *

To purge obsolete drawings and specifications from use, they will be

collected from the copyholders, as shown in the log, when replaced withv

*
.

__ _ _ _ .
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new revisions, or merely conected if the documents are cancelled. The

purged documents win be clearly marked " VOID" across either the title

block, or title page.

If return receipts and disposition instructions accompany the specifica-

tions or drawings they will be completed and returned as instructed. If

no instructions are provided to Canonie for either returning voided

copies or destroying them, it will be the practice of Canonia to maintain

one copy for reference in a separate file entitled " Void - Do Not Use."

Copies beyond the first copy win be destroyed.

The foregoing discussion is incanded to apply to documents that have

been presented to'Canonia by the owner or client or those prepared by

Canonia. However, in general, Canonia viu not issue specifications

but shan use when possible the Manuals of Practice.

The individual responsible for.the maintenance of these documents shall

be the Quality Control Engineer.
s

4.4 Establishment and Implementation of the Insoection and Testing
Program

At the beginning of the project, the Quality Assurance and Quality Con-
,

trol Engineers shall review the quality related portions of the scope of
,

work. For all of the various activities, a testing or inspection schedule '

shall bs established. Included in this schedule shall be hold points -

where the work aust be inspected prior to centinuation. All equipment

which requires calibration shall be reviewed to assure it vill be in

current calibration when needed. Requirements for recalibration shall.

1

|

.s
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also be reviewed so that equipment which must be reca11 braced can be

serviced in a timely manner and on schedule so that the inspection and

testing functions may continue uninterrupted. Finally, the inspection

and testing documentation requirements will be reviewed so that all

documentation forms are available and approved by Quality Assurance at

the onset.

With this work completed the Project and Quality Control files will

begin with the preparation of the specification and drawing logs. To

this file will then be added an Organisational Chart similar to that

shown on Figure 1, but including the names of the individuals called

out.

. . .

- 4.5 Ongoing Insoection and Testing Program

Af ter the on site Quality Control program has been established and

implemented as discussed in Section 4.4 it shall be supervised by the

Quality Control Engineer. It will be this individual's responsibility

to see that all inspections are conducted by the Quality Control Staff

as scheduled, all hold points are observed and that all resultant docu-

mentation is complaced and properly maintained.

To assure ongoing compliance with the Quality Control portions of ,the

project, the Quality Control Engineer shall prepare a weekly report of

Quality Control activities stating what inspections, etc. , were con-

ducted and the results of this work. For inspections that resulted in

daticiencies, a complete description of the deficiency shall be made,
s-- the remedial action shall be described. It shall be particularly noted

3

:
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if this is a continuing deficiency, what the cause is and the action

taken or reconenended to prevent reoccurrence. Copies of all deviacion

reports shall be attached to the weekly report.

Copies of the weekly raport shall be submitted on the Monday following

the report week to the On Site Project Manager and the Quality Assurance

Engineer. Both individuals shall review the raport, and indicate their

review and acceptance by signing and dating the copy. The On Site

Project Manager's copy will be filed in the Quality Control files and

the Quality Assurance Engineer's copy shall become a Quality Assurance

record.

If daficiencias have not been corrected or are ongoing, it then becc.nas

the responsibility of the Quality Assurance Engineer to become actively

involved in the problem uncil it is corrected.

4.6 Calibration of Measuring'Iquiement

All production and inspection or testing equipment that involves a

quality related naasurement shall be subject to scheduled recalibracion.

The only exception to this will be items such as engineer's scales or.

levels that are appropriately in use. This type of instrument ir of
.

sufficient accuracy if used properly and only for the correct function.

Equipment that is subject to recalibration shall be uniquely identifi- -

able either by manufacturers serial number or a Quality Control number
assigned by Canonie.

!! umbers assigned by Canonie shall be non-repetitive

and not reused if an instrument .is permanencly removed from service.
.

To indicate identi*iencion, a permanent sticker shall be affixed to the
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instrument which gives the Quality Control number. If the manufacturers

serial number is readily apparent this may be useit in lieu of the

sticker. For the identification of calibration dates, a sticker shall

be attached to the instrument which provides two dates-last date cali-

braced and date due recalibration.

For each instrument that requires recalibration, a file shall be main-

tained. The cover sheet for the file shall be a general log sheet

suitable for use on all instruments which will indics.te:

the equipment number and name,e

calibration frequency,e

dates of recalibration, ande

individual performing recalibration.e

Behind the log sheet for each piece of equipment will oe a calibration

record prepared for that type of equipment which shall include:

the number and name of the equipment,e

the acceptable calibration tolerances,e

a record of the data collected as part ot thee

calibration, and

_a statement that the equipment passes or fails thee

recalibration follo'wed by the date and the signa-
ture of the person performing the recalibration.-

For equipment-chat is purchased, calibration and the subsequent files
,

nust be completed prior to use. For initial calibratica, manufacturers --

calibration or statement of calibration may be accepted provided the work
'

is traceable to the National Bureau of Standards or as sopropriate for

the equipment.
%s

_ --
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The required frequencies for recalibration shall be determined based

upon the criticality of the instrument in measuring, its sensitivity

and the probability of the instrument drifting from calibration coler-

ances. Tolerances for recalibration vill be established based,on codes

applicable for the specific project, or accepted standards such as ASti.

If codes or standards do not exist, the colerances will be established

by Canonia based upon the effect of the instrument on the quantity it is

measuring. Frequencies for recalibration shall be at a ninimum of three

months and a maximum of biannunily.

Recalibration shall be perfor=ed using standards and equipment that is

traceable to tr.e U. S. National Bureau of Standards. Such equipment,

such as weights to reca11 brace balances, shall be used only for recali-i

bration and not used in service. This equipment shall be recalibrated

every three years with identification and records maintained for it as

for service equipment. In general, this equipment shall be accurate to

within one-quarter of the tolerancu level it is =essuring to determine

adequacy.of service equipment.

As an alternative to recalibration within the Canonie organization,

equipment may be recalibrated by external agencies who have the equipment

which can perform the work. If performed by an external agency, it shall

be required to have standards and equipment traceable to the National -

Bureau of Standards or other agency as approved by Canonie. Records of

recalibration shall be required and included in the equipment files. -
|

s_. Equipment that fails either recalibration or becomes inoperable during
.. _

| use shall be isolated to prevent possible continued use and clearly
.

_ _ _ _ _
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tagged " Equipment Failure - Do Not Use." This equipment must be repaired

and satisfactorily recalibrated prior to reuse.
.

Records of the failure and repair shall be included in the equipment

file. If repair is not feasible to within the specified tolerance,

limits the equipment shall be destroyed.-

For equipment that malfunctions during service between the recalibration

dates, it is the responsibility of all persons using the equipment to

notify the Quality Control Engineer that the equipment is either inoper-

able or suspect. It v111 chen be tagged as stated above and recalibrated

immediately.

'
To provide for proper maintenance of equipment calibration, equipment.

items shall be assigned to individuals who shall be responsible for the

protection of the equipment while in use. When controlled equipment is

in the possession of the assigned individual, proper storage facil-not

ities shall be provided for the equipment cometasurate with the equipment

itas. Storage facilities shall be controlled by the Quality Control
Engineer.

4.7 Control of Purchased Materials and Equipment

The purchase of materials or equipment shall be controlled prior to pur-

chase as stated in Section 3.3.2 for subcontractor's services if appro-
__

priate. If the material or equipment is a quality related item it chall

be subject to a prequalification audit of the supplier, procurement

document control to assure insertion of proper specifications and codes,
---

and ongoing surveillance.

I-

!

!

[
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Upon receipt of purchased materials and equipment by Canonie that is

quality related, it shall be inspected for conformance to the pertinent

specification, code or drawing by a member of the Quality Control Staff.

B is inspection shall be documented, dated and signed with the results

of the inspection including the governing document clearly stated. De

documentation shall be maintained as a Quality Control document.

De material and equipment that has been approved by inspection and that

will be stored prior to use shall be handled in such a way to prevent
-

damage and stored in accordance with the requirements of the materials .

or equipment. Storage facilities shall be either isolated or restricted

from general site activity to prevent damage. Storage requirements

( shall be decernined by the necessity of preventing environmental or man-

made deterioration. For example, if the condition of the materials or

equipment will be affected by rain it must ba sheltered. Or if the item

is susceptible to freezing, it shall be scored in a heated structure.

Purchased materials and equipment that do not pass inspection shall be

isolated to prevent inadvertent use. If possible, such items shall be

immediately returned to their source and as a minimum the supplier shall

be notified immediately of the failure. Isolation of failed equipmeat
.

or materials shall be in an area which is restricted solely for this

purpose. De area vill be posted with signs stating " Tailed Inspection -
_

Do !fot Use" to prevent accidental use.

.

n e disposition of non-conforming materials shall be determined in a+

meeting of the Quality Control Engineer and the on Site Project Manager.v
;

.

|

|
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If repair is possible, a reinspection shall be scheduled during thf s

meeting, if possible. The Quality Control Engineer shall prepare a

report of the meeting stating what actions were taken. This report will

be maintained as a Quality Control Document.

4.8 Special Process Work

All special process work whether for production or inspection (welding

versus velding inspection) shall be performed to applicable codes or

standards for that work. For example, the qualification of welders,

inspectors and inspection techniques shall be in accordance with the

American Welding Society Code. Records as required in such codes shall

be prepared and maintained as Quality Control documents.

4.9 Quality Control Documents

All project documents which are quality related shall be maintained as

Quality Control documents by Canonio. Storage and e.aintenance of such

documents shall be continuous during the on site work and shall be in

a fire-proof and water resistant c'entainer to provide protection for
them. Maintenance of the Quality Control documents shall be by the

Quality Control Engineer. Also th's Quality Control Engineer or member

of the Quality Control Staff shall be responsible for controlling the
| usage and distribution of these documents.

The document file shall contain, as a minimum, separate categories for
!

drawing and specification logs,e

drawings and specifications,e

void specifications and drawings if pertinent,.. a

.
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procedural unuals for the conduction of the Qualitye

Control Program,

e necessary references (such as ASTM standards),

e equipment calibration records,

*
e inspection records,

e macertal testing reports,

e daily activity logs, -

e originals and Project Manager signed copies of the
weekly Quality control reports, and

copies of the resumes of personnel involved withe
quality related work.

At the beginning of the file shall be an index listing all files by
,

category and by number if there is more chan one file per category.

The file index shall be continuously updated as necessary. With the

file shall be a sign out sheet stating what file has been removed, the

date, and to whom it was given. The date of retum shall be noted next

to the borrow entry.

Access to the Quality Control filek shall be limited to the individual

responsible for controlling their usage. Thus, if a file is needed,

this individual, or the Quali*,y Control Engineer in an emergency if

different, must be contacted for access. The files shall be kept locked

except when in use and only the Quality Control Engineer and controlling

individual shall have keys. It is intended that the usage of documents,

except in some cases for specifications and drawings be limited to the

immediate area of the record storage. If it becomes necessary to remove '

.

a document from this area it shall be copied with the original being
~

toturned to the file.

.
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In the event of auditing or review by personnel of the client, owner or

regulatory agencies, a member of the Canonie Quality Control Staff will

be present ta assist them. Copies of records that are requested shall
be provided.

At the completion of project work by Canonie, it is anticipated that the

Quality control files will be turned over for storage in the plant vault

as directed by the client or owner. With the submission of these

records, Canonia will present a receipt itemizing the files. It is the

request of Canonia that this receipt be signed and dated by the indi-

vidual receiving them to show proper transfer of the records.

4.10 Quality control Work performed by Others
._

In the event that Quality Control inspection is perfor:ned directly by

agents or representatives of the client or owner and not by Canonia or

an agency contracted by Canonie, full cooperation will be granted by

Canonie personnel to these personnel. This will include providing

access when required, accompanying personnel if needed, and notifica-

tion of such personnel when a hold point has been reached if such per-

sonnel are not present at that time.
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5.0 EXAMPLES OF QUALITT ASSURANCE / QUALITY CONTROL DOCUMENTS AND PROCEDURES

Attached as appendices to this manual are examples of Quality Assurance /

Quality Control Documents and Procedures. These are provided to serve

as gt.idelines for Canonie personnel who will be preparing such documents

and to provide clients and owners with examples of these documents for

review.

Briefly, the appendices contains

e Appendix A = An example of a checklist used for internt.1
Quality Assurance audits. The particular portion pre-
sented deals with on site document control.

Appendix B - An example of the checklist used for thee

prequalification audit of a subcontractor. The check-
list presented is based on the eighteen points of
10 CFR 50 Appendix B and is used to evaluate a sub-
contractor's Quality Assurance Program.

Appendix C ' An example of a Quality Control procedure.e

This particular procedure and the attached data forms
would be applicable for the control of structural fill.

Appendix D - An example of the written procedure fore

the calibration of equipment used on site for inspec-
tion nessurements. The example provided is for equip-
ment used in the control of structural fill.

Appendix E - Example of a deviation form used by thee

Quality Control Staff to record deviations, or defici-
ences from the Project Documents.

It is noted that these appendices are presented only as exarples.
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( APPENDIX A

EXAMPLE OF INTERNAL AUDIT CHECKLIST

s

]

!

-

1

I

,

:
-

'

i
-

*
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,

AUDIT TITLE: - *
''

. .

QUALITY ASSUR ANCEp consinuCHON COMPANY

PROKCT: PROJ. N0 DATES j
~

,

AaMT PARTICIPANT 32

!
. ,

QUESTIONSa REMARKS /;OMMENTS ,

1. Who is responsible for usaintenance of the
'

(Juality control records?

2. Are all records stored in an environment-
'

ally acceptable container?

<

3. Ikien the record index list all files?

*

<

4. Are the following items present and up to
date?

~

a. Specification and drawing logs

b. Manuals -

l

c. Necessary reference material
.

d. Daily activity logs i

e. Inspection records |
.

> <

f. Testing records [ )

g. Deviation forms i
!

i h. Weekly i}uality Control reporta l

I
.,
se.



.

.

Q . ~, . 4/

t

AUDIT TITLE .

-
.

, - - .
-

K
QUALITY ASSURANCEp coussauGION COMPuey ,

P90 JECT: PROJ. NO: DATE:

4

''9T PARTICIPANTSi_

.
.

QUESTIONS REMARKS / COMMENTS:
* r

!
'

1. Void docuenents

j. Resuenes
.

.

.

5. Is the sign out record present?

a

6. If any files are not present are they
properly signed out and readily retriav-

,

able?

i

e

.

."'

1
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CCAMPL2 0F SUneNCTRACTOR PREQUALIFICATICtl AUDIT CHECXLIST
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AUDIT TITLES SusCONTRACTOR qual.ITY ASSURANCE
*

~

PROCRAM PRBKIAI.IFICATIOld AuGIT -

-QUALITY MSURANCfm conuoucnow comcamT
. h 3$

''

^"*T PASTICIPAf$15s

.

QUEST 100sSs ret 4ARNS/CC"~MTSs

SNRODetTRACTOR Instructions: All questions are to be completed. Answers shall
indicate acceptance or deficiency. If the question
does not apply it may be marked NA. If additional
sheets are required for ansvers they shall be,

attached to the checklist and referenced to tim
questfon.a

'SuecnofTRACToit ACTIVITY
,

e

.

Y
r

I
,

_
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AUDIT TITLE' SUBCONTRACTOR QUAL.lTY ASSURANC'E. ' ..
PROGRAM PREQUAl.IFICATION AUDIT

h new.R
QUAllTY ASSURANCE -

CanOrlie CONSTRUCTION COMPANY
PROJ. NO: DATE' Pe 2

PROJECTS 10F 13

AGOIT PARTICIPANTS 3 .,

r1 '. 1 ,

s <
' '

'-

QUESTIONS: x ' :T- BfMARKS/COMMENIE.:
._

e
,-

,

1. Organization
.

- ,

,,, *
, ,

r-

I. Is the Quality Assurance program main '
^ '

'

,

tained internally or by en external
' '

'k organizatio'c7,.If externel, indicate
. _ ,

'7 -),' '

-

,. j ,,

.

the orge ization. , <' ' ' '' f^ j ., .
. , ,

','
r.

<

* ',2. Do Quality Assurance personnel have an .

' '

, 3'
organizational independence to perform

,

their function?
~

4
' * *

. s ,

'.
* 3. Are these fuactions properly defined?

''

,
<- , y ;

j t I

,7 g }* 1

''j4. 'llow is independence shown?
,

<r
.

Organization Chart? , .

<

, ,

5. To whom do Quality Assurance personnel - '

,

report?
,

1

'
to

6. Is this individual independent of - 4
, project functions? -

7. Do the Quality Assurance personnel
have the authority to stop work?

I
.i

,
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AUDIT TITLE' susC5NTRACE R QUALITY ASSURANCE
*

PROGRAN PREQUALIFICATION AUDIT- -

C CON 5f auCHON COMPANY QUALITY ASSURANCE

P90KCT. EB0J. NO: DATE:
33

AUDIT PARTICIPANTS:

=.w

QUESTIONS: REMARMS/ COMMENTS:

II. Quality Assurance Progiram
.

1. Is' the program documented in a Quality

: Assurance Manualf
r ,

'

j 2. 5.cr. ;rocedures for Quality Assurance /
'

Qu waty Control documented? < -

,

3. Is provision made for the verifica- -

tion of Quality by test or inspection'a

,

4. Ihaw is the Quality Assurance Hanual '

revised?
I

.

I

5. Ilow is the Manual controlled?

'

i

6. Ilow are copy holders notified of I

revision of the Hanaalf I
|

Y
7. Ilow is Management acceptance of the P

Quality Asuurance Program indicated?

i

!

-
. . . _ _

U
_-
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AUDIT TITLE 8 SU8 CONTRACTOR QUALITY ASSURANCE
*

i
- _4 ~

PROGRAN PREQUALIFICATION AUDIT .

g
QUALITY ASSUR ANCE'

gg|"|O("$8 CONSIEUCTION COMPANY .

Pfl0 JECT 4 PROJ. NO: DATE: Pe 4

OF 13
AUnIT PARTICIPANTS _

'

QUESTIONS: Rt MARKS / COMMENTS

III. Design Control

1. How is it assured that the correct
regulatory requirements are trans-
lated into specificationc, drawings,
procedures and calculations?

,

I
'

2. Who establishes design bases? !

.

3. How are design documents, including
*

calculations and drawings, reviewed?
,

4. Is tinis review independent of the I

originator?

.

5. Ilow are design changes affected? !

6. Do they receive the same review as
original work?.

in

E
IV. Procurement Document Control *

1. Are procurement documents reviewed
by Quality Assurance personnel prior

to issuance? .

|

|

.
s
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AUDIT TITLES SUBCONTRACTOR QUA U TY ASSURANCK '
'

PROGRAM PREQUALIFICATION AUDIT
CSDOWS CONSTRUCTION COMPANY OUALtTY ASSURANCE

PROJECT: PROJ. NO: DATE: PG 5

OF 13
AUDIT PARTICIPANTS

QUESTIONS: REMARKS / COMMENTS:

2. What individual is responsible for
-

the inclusion of the appropriate
Quality Assurance requirementa in<

-

the procurement document?

V. Instructions, Procedures and Drawings
/

1. Are all work activities which are
qualicy related covered by instruc-
tions, procedures or drawings? ,

2. Are acceptance criteria stated in
these documents.where appropriate?-

VI. Document Control

1. Are provisions made in the'Hanual for
the issuance of all quality related

,

r documenta?

I
2. 4re all quality related documents en

reviewed prior to issuance? h
i

3. Ilow la the review accomplished?

I
- g
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AUDIT TITI.E. susc0NTRACTOR QUAL.1TY ASSURANCE, *

PROGRAM PREQUAl.IFICATION AUDIT
QUALITY ASSUR ANCE

CarlCN1e con 51euCHON COMPANY PG 6
PROJ. NO: DATE8

NIOKCTs OF 13

AUDIT PARTICIPANTE8

QUESTIONS: FEMARKS/ COMMENTS:

4. Ilow are obsolete documents purged
from uset

.

VII. Control of Purchased Haterial, Equip-
ment, and Services

1. Are sources evaluated for ability
to supply as required by specifi- -

cations, codes, etc.?
. . .

, ;.
_

2. Upon receipt at the. plant site are
the items inspected for applicable

,

manufacturers inspection records
and conformance to the contract
documents?

3. Ilow are these records maintained?'

,

VIII. Identification and Contral of Hater-
tals, Parts, and Components

.

!

1. Ilow are materials, parts and Y
j components identifieAf ? -

,

e

,

_____________ - _ _ _ _ _ _ _ -- _ _ _ _ _ _ _ _ __



. . . . _

.
.

,] .
.'( ,

.

.

AUDIT TITLE: SuncoNTRACTOR QUAU TY ASSURANCE , *,., _ -
.

'

A PROGRAM PREQUALIFICATION AUDIT
CSME3Old3 CON 51RUCHON COMPANT QUALITY ASSUR ANCE

PROJECT PROJ. NO: DATE: PG 7

0F 13
AUDIT PARTICIPANT 38

I REMARKS / COMMENTS:
'

QUESTIONS: .

2. Does this identification system pro-
*

vide unique traceability?
j

3. Ilow are items controlled to prevent
inadvertent use?

'
IX. Control of Special Processes

1. ' Are special processes cotitrolled by
*

written and approved procedures?
4

2. Do these procedures cite applicable
codes, standards, etc. , as appro-

] priate?

3. Are provisions reade to' perform such
'

work with qualified personnel an.'
equipment?

4. Ilow f a this qualification shown? ,

| .X. Inspection

i

1. Are provisions made for inspectionj

| of quality related items to assure
! compllance?

|

| | i.

|
o 1
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[ AUDIT TITLE' SUBCONTRAC10R QUALITY ASSURANCE' ..
~

.,

'

--1 PROGRAN PREQUALIFICATION AUDITu

CbM|S CONSIRUC1|ON COMPANY
QUALITY ASSURANCf ;

PROJ. NO: DATE: PG 8
PROJECT: OF 13

.

AUDIT PARTICIPANT 18'

90ESTIONS:
- REMARKS / COMMENTS 8

-

2. Is the inspection wo'rk independent of
the personnel performing the original
work?

k
3. Ilow are the qualification of

inspectors shown?
<

4. Are inspections conducted as a
scheduled event? .

5. Are hold pointa stipulated where
applicable?

XI. Test Control

1. Are test procedures documented?
<

2. Do test procedures allow for proof
testa prior to installation, pre-

T'operational tests, and operational ?
test as required?

'

3. Are applicable codes, standards, '

etc., stated in the test procedures?
4

.
;!
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AUDIT TITLE 8 SusCONTRACTOR QUAW TY ASSURANCE ,_ , - -

h _'1
'

w PROCRAH PREQUALIFICATION AUDIT
CanoniS CONSIsuCHON COMPANY QUALITY ASSURANCE

pgogCT: PROJ. NO: DATE: PG 9

0F 13
AUDIT PARTICIPANTS:

.

.

QUESTIONS: REMARKS /COMfENTS:

4. Are calibration records maintained?

.

XIII. Ilandling. Storage and Shipping

1. Are storage facilities required to
provide adequate protection for
Items?*

,
e

!
2. If special environmental conditions

,
,

are required, are these stipulated
in written procedures?

3. Is chipping required to provide
adequato protection?

!

5 4. Is s system established for the
proper marking of items during handl- '

! ing, storage and shipping?
.

XIV. Ijtsfection. Test and Operating Status+

,

-iC'
? ~

1. Are procedures available to provide
means for identifying inspection,

j test or operating status?

,

I
:'

.
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AUDIT TITLE: SUBCONTRACTOR QUALITY ASSURANCE , *
,_

P-- _

L - - -- - E PROCRAN PREQUALIFICATION AUDIT.

CanOnta CONSIRUCilON COMPANY QUAllTY ASSUR ANCE

PROJECT:- PROJ. NO: DATE: PG 10
0F 13'

A00lT PARTICIPANTSs

QUESTIONS: REMARKS /COMlENTS

2. What personnel are authorized to -

determine and identify status?'

XV. Nonconforming Haterials. Parts or
Components

1. Art procedures available to properly
tag and Isolate from use noncon-
forming items?

i
.

2. Ilow is clie disposition of noncon-
fonning items determinedt

!
'

3. If items are repaired, are they
reinspected?

.

4. If items are totally rejected low
i

are they disposed off -

,

XVI. Corrective Action Y
o'

l. Are procedures available to identify
items whicli require correction?

.

|

|
i
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AUDIT TITLE' suscourRACTOR QUAL.17Y ASSURANCE-
*

m
-

,'

MM. E PHOCRAM PREQUALIFICATION AUDIT
'

h
QUAL 1TY ASSURANCE

CarR3nIS CON 51 AUCTION COMPANY
PROJ NO: DATE: PG 11

PPOJECT: 0F 13
AUnsT PARTICIPANTS 3 .

QUESTIONS: REMARKS / COMMENTS:

2. Is a procedure'available that allows
for the appropriate review-of correc-
tive action items to prevent reoccur-

reace?
,

3. Are corrective action items reported-
to management? ,

.

4. Who is this individual?4 .

XVII. Quality Assurance Records
.

!

1. Are provisions made for the reten-
tion of the following records?

-

\

a. Operating logs

! b. Results of Reviews .

c. Inspections

|d. Tests ,
S

h
,

' e. Audits
i

i f. Haintaining of work performance
i
,

g. Material analysis'

I,

: a
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AUDIT TITLE: SUBCONTRACTOR QUALITY ASSURANCE.
*

M- _l ~

.Mm---A PROGRAH PREQUALIFICATION AUDIT-
"

CliM10rWS CONSIRUCilON COMPANY QUAllTV ASSUR ANCE -

M60 JECT: PROJ. NO: DATE PG 12
OF 13

AUDIT PARTICIPANTo4

.

QUESTIONS: REMARMS/ COMMENTS:
'

h. Personnel qualifications

1. Procedures, drawinga, etc.

'

2. Do the record forms contain all
pertinent information?

.
-

3. Are the recorda properly protected
and controlled?

.

4. Are provisions made for record
,

retention?'

.

XV111. Audits

1. Are audits conducted by the subcon-
tractor or an external agency?

|

2. If an external agency, provide |

Information. ,

3. Are personnel performing the audits
properly qualified?

|

| |

| |

i

: .

"
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AUDIT TITLE: SUBCONTRACTOR QUAU TY ASSURANCR -

PROGRAN PREQUALIFICATION AUDIT*

CBNf18 CONHRUCHON COMPANY QUALITV ASSUR ANCE

Pfto#CT: PROJ. NO: DATE' PG 13
I OF 13

~

AHOIT PARTICIPANTE

QUESTIONS 2
~~

4flEMARKS/ COMMENTS

4. Are audits scheduled?

5. Are written procedures available for
the performance of an audit?

'
6. Are the audits conducted using

checklists?
'

,

7. Are audit results reported to
,mausgement?

;

8. Who is this individual?

9. Are provisions made for corrective
action and reauditing if necessary?

l'

| 'I
: C

.

.
;!



- _ _ _ - - . - -

*
e .

.

I- -
-

_,

_ _ _ . _
<' s _

~

.

.

,

APPENDIX C,

EXAMPLE OF A QUALITT CONTROL PROCEDURE

Note: This procedure is an example only, it is not to be used for soil
control and is presented only to show general items which should
be present in a Quality Control procedure.

.

m

*W

*

* *

by

e

v.-- --s v , - w -- -- - - . - - . -- , .-~,e, w- - - r n-e-,a w , -me . - - ,



.

:>

. ..

'
'

. -

- o co._
s

C-1.

i
QUALITY CONTROL PROGRAM FOR STRUCTURAL FILL (SOILS)

1.0 QUALITY CONTROL STAFF AND RESPONSI3ILITIES
1

The Earthwork Inspection Team is responsible for the complete
Quality Control and documentation of an earthwork. The Inspection*

Team shan consist of experienced personnel properly qualified in
the field of soil mechanics and earthwork construction.

Materials testing win be performed by quality Control personnel
designated by the Quality Control Engineer. A field laboratory
including equipment necessary for performance of all tests sub-
sequently described in this section, will be established at the
site where an laboratory tests win be conducted. In addition,
a field office will be established at the site where report pre-
paration and documentation will be performed.

2.0 CDIERAL INS?ECTION REQUIRE {ENTS

Should excavation be required as part of the plant construction,
the excavated soil win be selectively stockpiled for later use/

as structural fill or spoiled, under the direction of the field
inspectors. Soils stockpiled for later use as structural fin
will be visually examined and classified as to suitability for
use as structural fin .

During placement and compaction of the soil, the soil type, grada-
tion, water concent, compaction procedure, compaction equipment,
and the layer thickness will be continually monitored. All back-
fining and compaction operhetens win be performed under the
strict inspection of the field earthwork inspectors in order to
assure that the minimum required in-place densities are achieved.

3. 0 QUALITT OF MATERIAL

The material to be used as structural fill shall be approved prior
to its use by the earthwork inspector. The soil shan be clean of
au trash, organic matter and debris and shan contain no more
minus No. 200 sieve material than stipulated in the Project Speci-fications.

The water content of the soil used shan be within a ,

range which will result in the required in-place density being
achieved when compaction procedures are used in accordance with theProject Specifications. -

(Use Forms E15. E16, E17 E18.) j

i

i
! -

l

i

.

.i

f
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4.0 DENSITT REQUnWWTS

1. The required mia4== relative densities and/or Modified Proctor
densities shall be established by the requirements shown on the
Construction Drawings and called out in.the Project Specifica-
tions.

2. A relativa density control criteria will be used for field con- '

trol of soils possessing less than 12 percent minus No. 200
sieve material where relative density is defined as follows:~

e -e y (y-yg)D = X 100 = --

g ) X 100d e -e y(y -yg

Where

D = relative density in percentd

= void ratio of the granular soil in its loosest statee
***

(minimum dry density = y )
,-

g = void ratio of the gran'ular soil in its densest statee

(mm v4 == dry density = ymax)

e = void ratio of the soil in its natural state (naturaldry density = y)

^
3. The relative density is a measure of"-he soil density with

respect to a minimum and maximum density as obtained in stand-ardi:ed tests. The =4a4== density will be measured by the
method described in ASE Designation D2049. The maximum den-
sity will be established either by (1) compacting the soil in
molds of a known volume such as a Modified Proctor Mold or
Standard Proctor Mold with the use of a compaction rammer in
such a manner that the highest ==visum densizy achfavable is
o*Jtained without causing breakdown of the soil particles, or
by (2) the method described in ASM Designation D2049,* which-
ever yields the highest maximum density. (Use Forms E12, E13.)

4.
A Modified Proctor compaction criterion will be used for field
control of the backfill operations for soils containing morechan 12 percent fines.

The Modified Proctor compaction testing
-

and control work will be performed as described in AS M Desig-nation D1537 Method A. (Use yorm E14.)

5. Any testing methods stipulated in the Project Specificationsshall supercede the above.
a

* All ASM Designations shall refer to latest issue.

.__ __.
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5.0 MATERIALS TESTING EOUIPMENT

3.1 In Sicu Dr7 Unie Weithe

The in situ dry unit weight of the structural fill will be deter-mined by the following methods:

a. Water balloon,

b. Sand cone
.

Nuclear density gaugec.

The Washington Densocater will be used as stated in ASW DesignationD2167 (I3,E4).

The apparatus and procedure used in the sand cone method will con-
form to ASM Designation D1556 (E8, E9).

The apparatus and procedure for a nuclear density gauge will conformto ASM Designation D2922 (E7).

5.2 Plate Load Test

Place Load Tests may be used at the discretion of the Earthwork
Inspector to supplement data obtained from the direct dry densitymeasurements.
wita AS m Designation D1196.The Place Load Test will be performed in accordance,

3.3 _ Standard Penetration Test

The Standard Penetration Teht may be used at the discretion of the
Earthwork Inspector to supplement rela-dve- density data from thedirect dry density measurements.

.
accordance with ASM Designation D1586.The tests will be performed in

5.4 Grain-Size Analysis
.

'

Gcain-Size determination for the structural fill will be made by-,

sieving and/or hydrometer analyses.*

Sieving will establish the
grain-size distribution for the greater than No. 200 sieve size
friction; a hydrometer analysis will be required for the fraction

-
passing the No. 200 sieve.

(Use E15. E16, E17, EIS.)

5.5 Water content Determination

Water content determination will be made by even drying soil at
approximately 110 degrees centigrade in accordance with ASW Desig-nation D2216.

alcohol burning techniques may be used at the discretion of theHowever, for rapid moisture determination, drying by
-

,

1

Earthwork Inspector. (Use Ell.)

. - _. -. --
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6.0 TREQUENCY OF SOIL TESTS
!'6.1 Maximum and Minimum Density Tests ,

1

W-4 =m and =4 n 4 == density costs win be conducted with every in
situ density test unless the backfill materials are uniform. A
soil sample win be taken during the density testing and used in~
the laboratory for m=v4=~=inimum density testing.

6.2 Modified Proctor Tests '

~ Modified Proctor Tests will be conducted with every in situ dry,
density cast and as often as necessary to assure that the water
concent of the cohesive soil is not affecting the degree of
compaccion.

6.3 In Situ Dry Density

During the initial stages of the construction, the structural fill
dry density decerminations win be nade for every 1,000 cubic yards
of fin. Af ter the contractor and the earthwork inspector have
acquired familiarity with the soil and the procedures, less fre-

I. quant testing vill be necessary. However, the mm rimum amount of
fin to be placed without a dry density determination win be 5,000cubic yards. At least one in situ dry density cast win be nada
each day backfin is placed.

6.4 Grain-Size Analysis

Grair.-size analyses win be conducted with every in situ dry density
test and/or with every change in material. One grain-size analysis
win be conducted for everys5,000 cubic yards .'f fill placed or eachday backfin is placed.

6.5 Water concent Determination

Water contents win be determined for avery dri density test, andas required in the . field to maintain proper centrol.
, .

|

7.0 COMPACTION EQUIPMENT REQUIREMENTS

l Au compaction equipment shall be thoroughly ch9cked daily to assure
-

that it is operating properly. Vibracozy compaction rollers should
have a roller drum vibration frequency of at least 26 cycles per
second and vibratory hand compactors should possess a place vibra-
tion frequency of at least 35 cycles per second. In order to assure

,

i

| that adequate in-place densities are achieved with the compaction
,

equipment chosen for use by the Contractor, a cast till area shall
be sec aside to evaluate the effectiveness of the equipment when ir

-

is used to compact the on site soils in accordance with procedures

. '

,,_,_ m o -' '* '' *
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outlined in the projset specifications. Should this testing indi-
cate that a compaction procedura differing from that called for in
the Project Specifications should be used to cffectively densify

,

the fill material, the client shall be imediately notified.

8.0 QUALITT CONTROL DOCUMENTATION FOR STRUCTURAL FILL

1. Inspection and testing records will be.kept on a daily basis in
the form of daily reports, skatches and photographs as required.
These reports will be submitted to the Quality Control Engineer
or his agent imediately as they are completed. At the comple-
tion of the structural fill, a final report will be submitted
wh'cu will contain a complete history of the backfill construc-
tien including complete descriptions of testing nethods and test
results.

2. Calibration records will be continuously maintained for all field
and laboratory equipment used for soils testing. All equipment
shall be recalibrated according to the schedule of the appropriate
calibration procedure.

3. Any deviations in the structural fill requirements as established
by the Project Specifications shall be thoroughly documanced

i

(Torm D1) to include a thorough description of the deficiency
and the correceive action taken.

s
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SIEVE ANALYSIS
'

PROJECT TESTED BY DATE'

PROJECT ND. CALC.SY DATE
LOCATION CHD. BY DATE

SAMPLE

MEASURED*

4 Ws. d TOTAL SAMPLE (WET) = gm
SPECIFIC GRAVITY ASSUMEDi wt d TOTAL SAMPLE (DRY) zA gm

we. d TOTAL ( +=10) SAMPLE . = B yn
! we.d 10TAL ( =)O1 SAMPLE C s A-8 gn

,

WT. SOIL ACCtMLATIVE
SIEVE OPEN- W T. SIE V E , WT. SIEVE + RETAINED, PERCENT PERCENT PERCENTSIEVE NO. -

{ . ING , m m gm SOIL, gm gm RETAINED R ETAINED FINER
'

<

a

,. i

!
j .

-
,

i

s

i -

.

'

i
!

|

! ? !
,

!
*

,

b -

i |

!!

U
.

435

i

I
n !

-
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HY O R O M ET ER A N A LY SIS

PROJECT
PROJECT NO. TESTED BY DATE..

LOCATION CALC.SY DATE
p, , CHO. SY CATE

SOIL SAMPLE WE!GHT
CCNTAINER NO. HYORCMETER NO.
W t. CCNTAINER+ MENISCUS CCRRECTICNORY SCIL, '

gm

Wt. CCNTAINER, gm

Wt. ORY SCit., SPECIFIC GRAVITY,G, MEASURED
W -

em ASSUMEDs,

N,*/a s T (r-,,): 100 = (R-R, ) ; N s */o FINER NO. 2 00 a N = N
#

e
NA CN

* ' " * '

O = / 7,_ x, / ,' 0, mm a / , ,' . .
-

-

.

Easo nyo-
rg, ,0!Cf,. ,, J, _,, A= E, a-a. N. vo 1,, = = /,,' ,=;

oArt ==
D. - a,

, ,

.

| 0 .

| I '/4 |

| '/2
i I

.

2
1

5

15 *

30

60

250
_.

1440
|--

I i!
,

. '

| |
'

i i I I I
'
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f SIEVE ~ ANALYSIS HYDROMETER ' AN ALY SIS ' . .
*

-/ CLEAR SIEVE US STANDARD SIEVE N UMBERS
OPEN8NGS -

-
3" II/2" 3M " 115 " 4 80 20 40 60 140 200
e I e a I e I e I e i

O
_ . _ _ _ _ _

.

90 - - - -- - - - -
80

'

- - - -

I

80 - -
~

- - - - - - -- - 20 -

hF D
g- g .. __ _ _ . . . _

m 4
O

- _ ..
.--

- g a g
n 3y - _

3
.. Q Q

*
_

3i

9 ni g - _ _ _ _ _

. - - _ -__ ._ _ _ _ .- 40 0 >
m - - - - - - - - -

- -- -'''-- i z> "
g

g. 50 - - =- - - - - - - - - - - - - - --

SO 3 % gtsJ
. _ __ . _ _ _ _ ._ _ _ - ._ _ _ _ -. _ _ $

t mAO - - -
- - - ~~- - - - - - - - - - - -- - - 60 w >

b
_ __ . _ _ _ .. _ . - - . . ._ _ -

>d d

w
_ _ _ g

$ >ug . _ _ ._ _ _ _ _ . __. . _.- _. TO O -b g-x
o r .<[ . . _ _ . _ _ _ _ _ _ _ . _ _ . _ _ I @

ungo . . . _ _ _ _ _ _. . - - og

_ _ - _._ .. . _ _ _ _ _._ . . _ _

3 40 - - - - -- - - - - - - - - - -- - - - 90

i O 800
:i 50 0 30 . IO 04 O Os 0001 00004

_ PARTICLE DI AME TER IN MM
I

GRAVEL - SAND SILT AND - CL AYg g3
COARSE ] FINE coAqstl AAE Dstas | FINE SILT FRACTION | CL AY FRACTION O

m't ocaisoN $04[ DESCRIPTION t1SCS Ogo
.

C g._ _ WC *A *

i
m
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SIEVE ANALYSIS .

HYDROMETER ANALYSIS
-

CLEAR SIEVE uS STANDARD SIEVE NUsJJERSOPE N8NGS ,

3' IV2' 3/4 " 5Al" 4 10 20 40 60 840 200e 4 a a e 8 I e I a e

O-. . ..__
--

_

_

_

90 -

- -- ---
- -- -

s

10 5. . .
-

.

. .. - .--go .. .- _
,

. --. -- -

.- - - 20
t-

-

I 70a
- t

,

|
- - - my

. - 30 2i

n: D
_ .

_

_ _ g G)60 - - - -

H O N
$ _ _ _ _ 40 0 >

- iii E
.. .. -. =

-

- . - w
-y _ _ -

- - e * - - -

. = - -

u
_ _ _

g g40 - - - --- - -

9-
- - - -- =

y - 60
a., . . 03 b

4 d bo 3o _ _ gL ._

_ _ _

._ -
- - - , -

70 [3 >
e

N' - - -

o r .<
>_

- - - _
p.

20 - -- -
- - Q-- - - -

-
- - - -- - --

-.- m
. _ _ __ _. 80

.e. -

- - - 6

. _ .-

_ ._ _
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w .m -

' O- O

80 0 s0 iO OI O 04 0001 O0001
100

'
*

PARTICLE DI AME TER IN MM
GRAVELg3 SAND

CO4RSE I FINE c0ARSIf AAE 0stad 1 FsNE SILT FR ACTION ] CLAY FRACTION $3
Sit.T AND CLAY

; t OCAT1001
SOst DESCRIPTION ?

_ USCS LL PL WC %

_
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m
. _RELATNE DENSITY TESTS

pecact
TESTED SY CATEPROJECT NC. CALCut.ATED By CATELA:ATION
CHECXED SY CATE

SQL. CESCRIPTION

MINIMUM OENSITY '

METHOD
i

!Wt.McLO 4 O S, Ib. 1

W1. MOLO , Ib.
Wt. 05, W, , Ib.
v0LUME MOLO,Ve, f t.3

) |MIN. CPY DENSITY, Ymin. Def'
I

MAXIMUM D EN SITY ( ASTM Vl9RATORY TABLE)
METH00

)
g LEFT GAGE READING (3AV) in -

y RIGHT GAGE READING (3 AV) irt
|H AVG. GAGE REA0 LNG , R , in-

SURCHARGE SASE PL1hKS.,t w ,in.,W

$ STRAIGHTEOGE THKS,tse, i n.
i

'

N INITIAL GAGE REA0 LNG,RI, irt i i
* 1 | |X-SECTIONAL SAMPLE AREA.A.ft"

| I )VOLUME MOLO, Ve , f t.' '

| t ILEFT G AGE READING (3AV.) irt,
I i {> RIGHT GAGE REA0 LNG (3 AV.) in.'

,

l { l i
s

AVG. FIN AL GAGE REACING,Rr,1
{ } le VOLUME S0lt , V, ft

|g Wt. MO LO + O S, Ib, ;

$ W t. MO L O , _lh {
t

1 '

Wt. 05, Ws , th)

MAX. ORY CENSITY, Ymax, Def

RELATlVE OENSITY
NATURAL CRY CENSITY,To . ocf
MAX. LAS ORY CENSITY,rmex,Dcf I

__

MIN. LAB CRY DENSITY, Tmin, Def'
RELATIVE CENSITY, 0,. % '

;
i

Emin : W, /V,
(max * ** b

V = g I I' 'I#~

* 12 -
-

Or * g [( ) x 100 rT, s R + tbo - tse
.

.

,.--,,,-----v-*-- = ' ~ ~ ~ ~ ~ ~ " ~
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RELATIVE DENSITY TESTS
,

'
FROJECT
FECJECT NC. TES TED SY _.. DATE

~

~

/' LOCATION CALCULATED BY _CATE
' CHECKED BY OATE

SQll OESCRIPTION

ASSUMED
NATURAL DENSITY MEASWED

LENGTH RECOVERY, em '

TUSE DIAMETER, Ien
AREA TUBE,

em2
1 !VOLUME TU8E. em 3
iWT. TUSE + WS, gm ;

WT. TU 8E, | |gm'
WT.WS, |qm

WT. TARE + W S, qm
) l IWT. TARE +0S. qm

WT. WATER, gm
i W T. TAR E, i

1

gm
,

WT. 0S , i
,

gm
i I

,

wC,
%i i| i

7, gmicm> og pcp
i T, gm/cm3 OR PCF/ d

|

NATURAL _ 7,(SG
Ij Vol0 RATIO - 74

~

,!
MINIMUM DENSITY

; METHOD

|1 WT.MOLO 6 0S, Ib. l'WT. MOLO, |
W T. OS, ~

lh |
|

lh ! l I iVOLUME MOLD, ft3
1MIN. UNIT WEIGHT, PCF |

MAXIMUM ,ygSq _ |
V010 RAT 10 7.,n

MAXIMUM DENSITY (M00lFIED PROCTOR / IMPACT)METH00
|WT. MOLO + 0S, lh |

WT. MOLO, 1
th -

i tW T. O S, j
itL

VOLUME MOLO, ft3 |
)MAX. UNIT WE!GHT, PCF

MINIMUM g ,, I,
Volo RATIO Tom.-

REL ATIVE .0ENSITY
Ort * max - e,

x I 0 */.e max - emin
.

w ,-,. e ,w--. -,--m-,- .,n, ,-wo--,-,---,.,-,,------w,- ,,,,,-ew-,-r,,- ,,a--wa,wanm ww._ ,,,e.e,,,,,,m-,,w,, , , , , , - - ,-~,w, ,,.--w--,,mw,ww,.,, ---,e,,, ,,
--
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MOl STUR E -CENSITY RELATIONSHIP.

.

*/ DROJECT TESTED BY DATEI
PROJECT NC -- CAU:ULATED SY OATE
SCIL DESCRIPTION CHECXED BY QATE

! Project No. I Locotton I Deoth , F t.,

. . . . . . .

Test Tyos (D) | Method used (cl (b) STANDARD or MODIFIED
'

', (c) A, B, C or O
* *

Wt. of Mold, om. I Vol. of Mold , c c I
.

.

'

Wt. Mood + WS em | ,|, , , ,Wt . Mold gm
i

Wt. WS gm i
Vol. Mold cc
7, gm/cm3,

Y. PCF
Tore No.

I
wt. Tore + WS cm , , , , ,

We. ' Tore + Os om , , , , ,Wt. Tore am
i Wt. OS gm

I'

Wt. Wofer gm
1W, %
i

i 7d a 7/(1+wi PCF i ~

r

| | |
II

| | {|'

l I l
i l i

l l | | 1 l i
l i I I I i i

l i
; , , .. , .. ._, ,

U l V' | i{
~g

, .. ,_. ,

. , . . ..
, -

I m
.. . .. , , .

g , ,

1.g . , . . . .

1

|m
l

~'

I s j*
i C

>

L' ,
._ , ,

-

, y. .

, -.-..

7 ,
..

t| |
| | "[

~

WATER CONTENT,W*/o e

Designation Used :
Method i Moterial Size i Mold Size i Blows **- Method Used

A i All Possino 94 8 4" dio. I 25
,

! :'- 5 All Possine #4 6" die. 56 | Destonation
- '

! ? Hom/Orco ' Lovers iC All Possing 3/4" . 4" ela. : 25 ' Standere i 5.5 */12 " 3 1-0 All Possino 3 / 4" t C" eie. I 56 i i Mooitiec ! IO*/te" | 5
-

** Slows / Layer

.- - - - _ .. . _ _ . . _ _ _ . . _ . _ _ _ . _ _ _ . _ . _ . _ _ . _ . _ . _ . _ . _ . - . _ _ - . , _ , _ _ _ . - _ _ _ .
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SAND CONE FI ELD DENSITY TEST

PROJECT NAME

PROJECT NG
SAMPLE NO

COORDINATES
E= I

ELEVATION (MSL)
SOIL DESCRIPTION |

REMARKS

IN SITU DENSITY DETERMINATION:
CAN N O.

|NITI AL WT. OF APPAR ATUS " A"(G R )
FIN AL WT. OF APPARATUS " S"(G R )
WT. OF SAN O USEO ''A" " 8' (G R) |

WT. CF SANO 'N FUNN EL "C"(G R ) I '

,

WT. OF SANO IN HOLE (G R)
SULK OENSITY OF SANO (PCF)

'' VOLUM E OF HOLE (CF)
WT. WET SOIL (LSS)

_ ET OENSI TYW
( 7w ) (PC F) I

MOISTURE CONTENT DETERMINATION: |

! TARE NO.
| I

WT. OF WET SOIL + TAR E (G R )

WT. OF CRY SOIL + TARE (GR)
WT. OF TARE

'

(GR) i.
1

WI OF ORY SOIL
(GR)

WT. OF WATER (GR)
{WATER CONTENT (WC) (*/.)*

AVER AGE WATER CONTENT (%)
;

ORY DENSITY DETERMINATION-
i

| FIELD ORY DENSTY(7o):7, /(l+WC) (PCF)
| |

|1REL ATIVE DENSITY DETERMINATION
,

MAXIMIM ORY DENSITY *(T MAX.) (PCF)o

MINIMUM ORY DENSITY *{ MIN.)(PCF) |
FIELD ORY DENSITY (7 ) (PCF)3

J MINI~

RELATNE DENSITY o (o o (g)
26 Po MAX - 7 MIN),o

M-
S EE RESULTS CF MAXIMUM / WNIMUM CENSITY
TESTING FOR THE SAME MATERIAL.

i

l
_ _ _. - -- - - - . - - - - - - - -- - - - - - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '
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SAND CONE FIELD DENSlYY TEST

PROJECT NAME

PROJECT NQ --

SAMPLE NQ

CCORDINATES h,"

ELEVATION (MSL)
SOIL DESCRIPTION

REMARKS

*

_IN SITU DENSITY DETER MINATION:
CAN N O

INITIAL W T OF APPAR ATOS " A"(G R)
FIN ALWT OF APPARATUS ' 8"(G R )

__

i

WT. OF SAN D USED ''A" " S' (G R)

__

WT. OF SANO IN FUNN EL "C"(G R )
, T. OF SAND IN Hot.EW

(G R)bt't,X OENSITY OF SANO
(PCF)

EUME OF HOLE,

(CF)
WT. WET Salt (LSS)

*

WET CENSI TY ( 7w ) (PCF)
MOISTURE CONTENT OETERMIN ATION;

' TARE Na
| l

'

WT. OF WET SolL + TAR E (G R )

WT. OF ORY Soll + TARE (GR)
WT. OF TAP"

(GR)
WT OF ORY Soll

(GR) |
WT. OF WATER (GR)
WATER CONTENT (WC) (*/.)
AVER AGE WATER CONTENT (%)

ORY DENSITY DETERMINATION-,

{ FIELO ORY DENSITY (Po):N /(l +WC)(PCF)| |
_

,

PERCENT MAXIMUM ORY DENSITY

MAXIMUM ORY DENSITY *(Y M AX.) (PCF)o
; FIELO ORY DENSITY (Yo ) (PCF) l

PERCENT MAXIMUM ORY DENSITY (PCF) |
'~

* SEE RESULTS OF MolSTURE-CEN$17Y-
RELATIONSHIP FOR THIS SAME 50ft.

.

.

_, _*-__ ~
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m casessavowase coaneAsev NUCLEAR RELATIVE COMPACTION TEST DATA'- -

PROJECT NAME 4

TESTED BYPROJECT NO. CALCULATED BYDATE CHECKED BY

TEST NUMBER

STAllON

OFFSET
~

ELEWlON

MODE & DEPTH

COM PACTION
METNOD

NUMBER OF
PASSE $ '

LIF T
TH IC K NES S

DE NSITY
) COUNT <

DENSIT Y
!

COUNT RATIO

WET DENSITY
(PCF)

MOISTURE
muNT

~

MOISTURE
COUNT RATIO

MOISTURE
(PCF)

DRY DENSITY
(PCF)

% uoeSTuRE

MAX. OSTAINASLE
DENS 11 Y

OPTIMUM
M00 STORE '

% RELADVE ?
COMPAcil0N U

,

M ATERIA L
DIS chlP T ION.,

STANDARD COUNT REM ARKS ;

D(NSITY MotSTURE
M
-4

;

_ . - -
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'. FIELD DENSITY _ TEST.

( WASHINGTON DENSO M ETE R)

PROJECT NAME
~

PROJECT NQ -

SAMPLE NG
_

'

- - - |

COORDINATES
E= -- --

ELEVATION (MSL) \-
1

SOIL ~ DESCRIPTION -

s

REMARKS -

. .
_

'

IN SITU OENSITY DETERMINATION:,
FINAL REAOlNG, (A)
RING CONSTANT LC)

I A )*( C ) '

INITIAL RE ADING g8)
VOLUME OF HOLE ( A +C )-8 (Ct.1 FT)
CAN NO ,

WT. 0 F WET SOIL FROM HOLE + CAN (L B S) 1

WT. 0F CAN (L83) I

r WT. OF WET SOIL FROM HOLE (LBS)
WET OENSITY (Tw) (PgF)

MOISTURE CONTENT DETERMINATION:
TARE NO. | 1
WT. OF WET SOIL + TAR E (G R ).

.

WT. OF ORY SOIL + TARE 'fGM)
~'

v s '. ~ x (dR) _ |WT. OF TARES a y
WT OF ORY SOIL

(GR) __ I,

WT. OF WATER (GR) 1
|

WATER CONTENT (WC) /T-4 . I
i

AVER AGE WATER CONTENT (% . l,

' '
. .

\

ORY OFsSITY DETERMINAV'l t '

| FIELFi DRY O ENSTY(7o ):Tw /(I & C)(P { |
~

*

.
. . , x -

''
,iPERCENT' MAXIML)M ORY DENSITY '

-

MAXIMUM CRY D ENSITY *(7o M AX.) (P CF)
~

-
'

FIELD CRY DENSITY (7n)' (PCF)
'

,

PERCENT M AXIMUM DRY 0EMb1TY' (PCF)
~

'

*
SEE 9.*3L 3 CF MCISTURE- DEN 3tii

'

RELATIONSHIP FOR THt$ SAME ' SCIL. '

.

- ~-^.r
.

'
, ,

.

.
i ,:

!
,- . - i s.

, . . ,

1. , s --

s a.
_' k, .

-

e -+ i \, 4.
|

,

, .,_ . . - . _ ., .-i--*-- ---- - - - - - - - - - - - - - - ' - - - - - - - -.
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FIELD DENSITY TEST
( WASHINGTON DENSOMETER)

PROJECT NAME

PROJECT NQ
SAMPLE NQ

COORDINATES
E=

ELEVATION (MSL)
SOIL DESCRIPTION -

REMARKS

IN SITU DENSITY DETERMINATION:
FINAL READING (A)
RING CONSTANT (C )

( A )+(C )
INITIAL RE ADING (8)
VOLUME OF HOLE ( A +C 1-8 (CU FT)
CAN NO
WT. O F WET SolL FRCM HOLE + CAN (LSS) |
WT. OF CAN (LSS) |( WT. OF WET SOIL FROM HOLE (LSS) i
WET O ENSITY (T#) (PCF) |

M0lSTURE CONTENT DETERMINATION:
TARE NO.

|
WT. OF WET SOIL + TAR E (G R )

WT. OF CRY SOIL + TARE (GR)
WT. OF TARE (GR)

'

WT OF ORY Solk (GR)

WT. OF WATER (GR)

WATEJt ' C ONTENT (WC) (%)
AVER AGE WATER CONTENT (%)

ORY DENSITY DETERMINATION-

| FIELO ORY OENSTY(Yo ):Tw /(l+WC)(PCF) | |

REL ATIVE DENSITY DETERMINATION
~

MAXIMIM ORY DENSITY *(T MAX.) (PCF) |o

MINIMUM DRY DENSITY *(T MIN.) (PCF)o

FIELO'ORY D ENSITY (T ) (PCF)o

|
'-

RELATIVE DENSITY 0 0' O (%)
?5 Po MAX - T MIN). ..o

> s EE AtsuLTS CF MAXtMUM / WINIMUM QENSITY
TESTING FCM THE SAME MATERf AL.

.

. . - - - , , , .m ,,,- - ., - - . , - , , . - _ , - - . . - - , ,
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WATER CCNTENT TESTS

PROJECT - TESTED BY DAM
_.

MCJECT NO. CA4 CULATED BY DATE

CHECMED gy DATE )

|

!
|
1

l

l
1

|SAMM.E NUMMR , , , * ' ' '

OEPTH , ft. , , , . * *

TARE NUM0ER , - , ' '' "

WT. TARE 4. WS, em ,!, , , , a

WT. TARE + OS, gm
/ WT. WATER, em

WT. TARE, em -

W T. 05, gm

W, %
COMMENTS | |

s i

SAMPLE NUNMR ,|
, , ,

OEPTH, ft. i, , , , , , ,

TARE MUMBER , , , , ,, , ,-

WT. TARE + WS, gm
, , , , , ,

,

WT TAREt OS, gm

WT. WATER, gm
i

|
| WT. TARE, 9*'
t
'

W T. CE, 9#
W, %
COMMENTS

__

.-

"
e

.

I

1

l

. . . - .-_ - .-. .-- . . . . _ _ _ - _ . . - . . . _ . - - - -
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APPENDIX D

EXAMPLE OF CALI3RATICN PROCEDURE
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CALIBRATION OF WASHINGTON DENSCMF.TER

A Washington densometer shall be calibraced for use in determining the

in-place density of soils. Specifics regarding the test may be found

in AS M Designation D2167.

Initial calibracion may be performed by' the manufacturer. Subsequent

recalibration by Canonia shall be every six months to assure proper

operation and accuracy. The volum of each of the three densometer

rings and the accuracy of the piston rod scale shall be checked as

subsequently discussed.

If direct measurement of the rings is employed to determins their*

volume, the rings shall be calibrated using a caliper which has been
f

calibrated. Four diamecers, 45 degrees apart, shall be measured and

averaged, and the depth of the ring shall be measured at four points

90 degrees spart and averaged.
.

As an alternate method, the rings may be calibraced by precise waters

sethods. With a rubber surface as a base and a lightly greased glass

place as a cover, fill one of the small rings with water of known-

weight and temperature until the water contacts the cover over

the entire area of the ring. A calibraced balance and thermometer
!

I must be used. Knowing the temperature and weight of the water, calcu-

late the volume of the ring. Repeac chis procedure for each ring until
_

L chrer volumes are secured having a maximum range of variation of

| 0.0005 ft3.*

!
'

* 3- ASE requirement is 0.0001 fc ; however, this colerance is more
| stringent chan required. Therefore, Canonie has changed the

2cceptable colerance.
i
!

-. - . - - _ _



._.

*
., '

,

,, ,.

;
. <..

, m. -

C:Wierna cop %ecnose coww
D-2.p ,

i, -

Note that the first volume calculated is not the true volume of the ring

as it includes the added volume of the lap joint used to nest'che rings.

.The true volume of the other two rings can now be determined with the

above procedure using the ring discussed above as a base. To determine
.

the true volume of the first ring, use one of the rings with a known

volume as a base and follow the same procedure.

3If the ring voluzas agree within 1 0.0002 ft of the rated volume of
3 30.0500 fc and 0.1000 ft , respectively, the raced volume may be used

as the ring constant. Otherwise, the ring shall be marked with its
true volume.

The scale on the piston rod _ shall be checked by comparing it to the
/ rings of known volume. (Calibrated Proctor molds may also be used.)

The procedure is as follows:

Clamp the filled densometer on the assembly rings and
template seated on a flat smooth surface. Fill the
balloon within the rings and read the rod scale.
Remove one of the rings and repeat the procedure.
The difference in the evo readings should equal the
known volume of the removed ring.

If the difference betv'een the two readings on the red do not equal the
3wn volume of the ring (10.0002' f t ) af ter two ev=4 ! =; refer to

" Suggested Method of Test for Density of Soil In Place Using the Wasli-
|

{ ington Densometer," which is found in ASti STP479 and correct the scale
on the rod.

_.

!

Attached are the calibration record forms to be completed for each|
1

Washington densometer.

*
.

- -
_ _ . . _ - . _ _ _ _ . _ _ _ . _ _



- -

'
" . .. --

s

'. EC22" ,*

D-3*

, _

canorte cosiiiiucnoa co***
/ ,- WASHINGTON DENSOMETER Call 8 RATION

~

.

EQUIPMENT NUMBER

EQUIPMENT NAME

DATE
DATE OF LAST CALIBRATION

CALIBRATION PERIOD

I. VOLUME OF THE RINGS (DIRECT MEASUREMENU
ALL MEASUMMENTS To SE TAKEN IN INCHES.

RING NUMBER _, RATED VOLUME ft 3

0: = He =
08 2

2 H=2 Vol. = #"'
- H Avg.0=3 H=3

04= H4= 3Vol; = _ ft04,,. = H a,,. = '
,

RING NUMBER RATED VOLUME ft3

0= H=
202= H28 Vol. = "

0=
H3= 6 12 H '' 8-3

04 = H4 Vol. = ft3( 04,,. = H 4,,, =

RING NUMSER RATED VOLUME ft 3

Os= H=
0 2,* H ='2 Vol. = #"'-H,0= AH= I3 3
04: H4= 3Vol. = ft04,,. = Hav,= '

FOR ACCEPTANCE, Vol. = RATED VOLUME t 0.0005 f t 3

II. SCALE ON THE PISTON ROD

KNOWN VOLUME OF RING TO' BE REMOVED (f t ) IAl3

REA0 LNG OF ROD WITH RINGS IN PLACE (f t ) iBi3

REA0 LNG AFTER REMOVAL-OF RING (ft3) C|
CALCULATED VOLUME OF RING (f t ) 03

OlFFERENCE SETWEEN TWO VOLUMES (ft3), E = A-0 ( E -

FOR ACCEPTANCE, E<0.0002 ft3

~~
.

-

SIGNED

.
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/ASHINGTON DENSOMETER CALIBRATIONx
{

*

EQUlmaramisessis"ucow como(ALTERNATE METHOD)
- |

/s EOUIPMENT NAME i
DATE '

D ATE LAST CAL 18 RATED
~

CALIBRATION PERICO .

CAL 18R ATED BY

I. VOLUME OF THE RINGS (WATER '*ETOO)

WElGHT OF CSATAINER
WT.0F WATER TEMP. OF WATERRIM W.

BEFORE FILLING RING | AFTER FILLING RING TO FILL RING IN NG(groms) ( grams) (groms)
t )

!

I
'

II
I

I

| I

I i

6

CALCULATE THE VOLUME OF EACH RING UNTIL THREE VOLUMES
ARE OBTAINED HAVING A MAXIMUM VARI ATION OF O.0005 F T 3
THE FIRST VOLUME CALCULATED 13 NOT THE TRUE VOLUME OF THE RING AS ITINCLUOd3 THE ACCEO YOLUME OF THE LAP JOIN T USED 70 NEST THE RINGS.
VOLUME OF RING (f t.3) _ WEN OF WAMR IN RING Mms) x UNIT VOLUM No)

28317(*'/f t )3

RING NQ VOLUM E (f t.3) TEMP.( C) UNIT VOLUM E(*/q)
16.0 1.00103s

17.0 1.00l20
18.0 1.00 38
19.0 1.00157
20 0 1.00177
21.0 f. 00198
22.0 1.00220
23.0 f. 00 245
24.0 1.00269
25.0 1.00294
26.0 1.00320 ~

l 27.0 1.00347
'

E. SCALE ON THE PISTON ROO

XNOWN VOLUME CF RING 70 SE REMOVED (f t.3) A
REACING OF ROO WITH RINGS IN PLACE (ft )3" B
READING AFTER REMOVAL CF RING (f t.3) C
CALCULATED VOLUME OF RING (f t.3) O

|

01FFERENCE BETWEEN TWO VOLUMES (f t.3) E = A-0i E
_

'

FOR ACCEPTANCE , E <0.0002 f t.3
.

-
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SECTION 1.0 INTRODUCTION A| , k,
.. c. - ,

.\; ' . Second paragraph states in part, "The specifics of Quality Control for works. '
Vj'.d. ' Oi

. ,,.4 are contained in =ami=1s of practica developed by Canonie. In general, these g Q
-

r / u }'

=amints of practice are to provide guidance for Caconie personnel relating to * '

.

s.

daily Quality-related tasks for our activities." h re are these manuals of

Practice? IN , !
, , ,

_
s.M Q % v%4 % .. s' i

8

: SECTION 2.1 ORGANIZATION /
i /

~.

( ,,- States in pcrt, " Figure i presents the organizational structure within Canonia
~'Q4 /.h for the operation of the Quality Assurance program. This organization chart ' *

p

9 is only intended to show the ' relationship of the Quality Assurance staff to C
1

the Project staff for a specific project." hre is the specific organization

'
! chart for the Midland Project?

,

.-

CANONIE ORGANIZATION CHART ja .~ - g. ,

m, . ,.s , s - .
~

.c. ~: On Page 2-2 - Wre is the President on this Organization Chart. h e does the. ,

1;,Q* ; -- --. ,

.

.j r -dash line to the lef t of QC Engineer on Site mean?,. .h fills the job of Project5 _ _ ~ -~=
. --,- ,,_ ,

,

| / Manager, QC Engineer, QC staff on site? Also, who fili's' the positiMQA^t.J. ''

' . ((.. -
i

.

h. ." U
"/ )N.

'

. Engineer Home Office and QA Staff Home Office?
4

~

SECTION 1.0 INTRODUCTION and 2.1 ORGANT M ION

State the " Quality Assurance Program"' he actually is the Quality Assurance.

Nb+ -

Progras? O I

..

SECTION 2.2 MANAGER OF QUALITT ASSURANCE

First paragraph states in part, "The implementation of the quality Control Program. . ."

he actually is the Quality Control Prograaf v

$ $ r. QN a4 C

.

- -- - -, ,-,-.4 ,~..,..,.,m,-,m .-,,_,_.,,.__,,-~~_-,._._,,------,-y -,,e,,,,,- #,,,,.. ,,,,,,,y_w,
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'SECTION 2.2 MANAGER OF QUALITY ASSURANCE
,

.

__

Also states in part, "The Quality Assurance staff will be directly responsible

to this individual for the reporting of all Quality-related problems." How .

this reporting documented? [ . y c.g r' 9. d Goh & t " *..

Jis .

SECTION 2.4 QUALITY CONTROL ENGINEER
r

'L*& / ast paragraph states, " Exceptions to total separation of production and quality-s .

4, related activity shall be for work such s's surveying- or supervision of backfill.
\, ,

Y* In these cases the activity shall be responsible to both the Quality Assurance

Engineer and the on-site Project Manager as shown in Figure 1. However, for

,
these events the on-site Project Manager cannot instruct the personnel performing

the work to not comply with quality requirements." Why is this exception taken?
N c.m m.~ i

SECTION 2.5 PROJECT CO)MUNICATION

/.* ',(n|, / States in part, "The Quality Assurance Engineer and staff must be available to

f the Quality Control staff to aid in the interpretation of the Quality Assurance

,) Program and procedures, standards or Regulatory requirements should the need arise."

Why does the Quality Control staff have acything to do with the Quality Assurance
' '

. Program? They should only be working with the Quality Control Program.,

\
!

SECTION 2.5 PROJECT C0tMUNICATIONi
*

<

' States in part, " Conversely ~the< Quality Control staff shall inform the Quality I

* Assurance Engineer and staff or the Vice-President - Manager of Quality Assurance
| of problems arising- in the daily execution of Quality Controh Program." Thisi

I
_

i
conflicts with Section 2.2, Manager of Quality Assurance, which states in part,

,

! "As such, the Quality Assurance staff will be directly responsible to this.

individual for the reporting of all Quality-related problems."

.

i
|

? .

. -. . - . - . .- . - - - - .-. -- -
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- Page 3
,

..,

.

,.-[SECTION3.1 QUALITT ASSUP.0 ICE STANDARDS

e *. * States, "All activities within Cansnie that are Quality-related shall be ] , ],,

h governed by written procedures. These procedures shall take the form of I} 7&
#this Quality Assurance Manual or, as previously mentioned, _ma=*1m M' g

\ practice for specific work stems." This "or" should be, and". ,

/
'

4 , w

SECTION 1.0 INTRODUCTION -

' f A .c d e J. elb -,.. s
'

-
2

's Last sentence on Page 1-1 states, "The Quality Assurance Program described in,

this manual is fully endorsed by the management of Canonia Construction Company."

\ Define " management". [8 1

SECTION 3.1 QUALITY ASSURANCE STANDARDS
.

', *'J- Last sentence on. Page 3-1 states,"However, Quality Control Standards shall be'
, g). - .

u

h .C subject to review and approval by the Manager of Quality Assurance or his

)J.y2 M g designated Quality Assurance personnel prior to implementation." This contradicts
.

.

'
.?-

',h_ p#,.Nt ' Section 2.2, Manager of Quality Assurance,whi&h states in part "Further, the! f
..

j{ Manager of Quality Assurance is responsible for the preparation and approval of

; procedures or standards used by the Quality Assurance and Quality Control staffs." /
i

SECTION 3.1 QUALITT ASSURANCE Svi m ans.,

! First paragraph on Page 3-2 states in part, " Activities which may be routinely
,

:

performed by Canonia as part of its inspection services on the Project; such as
~. \^-.

. _ , . ' . ' ' concrate gesting, structural earthwork control or reinforcement testing, shall4

- ~.

whenever possible be conducted to recognized standards." This statement bas to -

<~ . .. - . y b N. g-
be more specific. \,/ V I

I

1

.

.

-% ...- - %..- # , , , 9 y . - . , - - . -. , , , - , _w,_.. .-.m, .,nm-- __,y_ .+---.---,--.,....v.... , - - .
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Page 4
.F,

SECTION 3.2.1 CON *10L OF COPIES
~

States in part, "The Quality Assurance Manual and Manuals of Practice shall be

; numbered,with a distribution list of copy holders maintained by the Manager of

Quality Assurance or a member of the Quality Assurance staff." The wording of

2-

s
this statement should be clearer.

Also, I feel that the Manager of Quality )>
Assurance should keep the distribution list. h, ), , ,

dew.w.A 5#36 l| .

'

y'USECTION 3.2.1 - goes on to state, "Qontrol of copies shall be so that in the
p #

event of revision, all copy holders may be presented the revision and also to *

%- p,
'

withdraw copies if necessary." This statement has to be more specifice[g , /
[L I-

SECTION 3.2.3 REVISION OF DOCL'MENTS
,

*
1 ,

~

First paragraph states in part, "As a minimum, the Quality Assurance Manual and
. .s . ,,,
!

N N. the N='mata of Practice shall be reviewed by the Manager of Quality Assurance
.

'

Wys./
g O'p. or designated member of the Quality Assurance staff or external organisation onI

'

a yearly basis. Such reviews will be documeJn ed as Quality Assurance records."

What will be included in this review? h<s
.

s k

SECTION 3.2.3 - First paragraph on Page 3-4 states in part, "The revision shall
,

be signed and dated by the copy holder and promptly returned to the Manager of*

,

^

Quality Assurance." This should read, "The. revision receipt shall be signed and

-s dated." Also it seems that the Manager of Quality Assurance should be the one )

that retains the distribution list. C. d, Ocr%v 4 4 C44U
;

_

; SECTION 3.2.3 - Last sentence of this section on Fase 3-4 states, " Finally, to

complete the revision a new approval receipt shall be issued which indicates the
4

revision number and/or date and its acceptance by the appropriate members of

Canonie annagement." State who the appropriate members of Canonie Management are.

p . i: %,A 3 0 K. . Ihi
.,

o

.. . .,,,.....---+,,-,e .,.-m.-w,-.,~ --.--,-.,,-y.----,----,3y ,,-.---,---,,v ,-% -we,,,,w-,-- - -
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SECTION 3.3 QUALITY ASSURANCE AUDITS

States in part " Internal audits to verify compliance with the Quality' .

Assurance / Quality Control Programs by members of the Quality Control staff..."

\ I thought the Quality Control staff was in charge of implementing Quality Control
,

'

. /
Program, not the Quality Assurance Program. *'

[s #.S'ECTION 3.3~- Goes on to state, " Cooperation with clients, owners or regulatory
a

/ agents who are auditing the work performed by Canonie..." Why does Canonia

conduct or participate in this type of audict L #
.

.

SECTION 3.1 QUALITT ASSURANCE STANDARDS

i, Third paragraph states in part. " Quality Control Standards which will generally
[ ('

yy be working or testing procedures with specifications pertinent to a generic

k . N',' sh* activity or project any be prepared by either Quality Control or Quality'

i:~ $Ms1

| 'p./g Assurance personnel or esternal organization. However, Quality Control standards

shall be subject to review and approval by the Manager of Quality Assurance or
;

i designated quality Assurance personnel prior to implenentation." Quality Control

standards that are prepared by Quality Assurance personnel should not be approved
s

by Quality Assurance personnel. Also in Section 3.1.1, Quality Assurance Internal^;

h
| Audits, states.inpart,"TheMangerofQualityAssuranceshallappointaQuality

I ~ Assurance Engineer or an esternal organisation to perform the function of the
4

.

Quality Assurance Engineer." If a Quality Control standard is prepared by an
I external organization, the review sad approverl should not be by the Quality

. Assurance Engineer who in fact is the esternal organization. [
,

L
. . _

0

m

)

- - - -- ., ., --..n.- . , , --n.y , , -,,,,.- -- , - - - , _ , . . . - - - . -
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* Page 6e.

> .

.

. - SECTION 3.3.1 QUALITY ASSURANCE INTYRNAL AUDITS
. ', ':.~1 -

,

y- Paragraph 4 states in part, "Further, additional audits may be required if

he activities related to the Quality Control Program are initiated or completed

1 O
between quarterly audits. It is the intention of the internal audits to,

\

\ not only provida periodic evider :e of compliance with the Quality Assurance
,

i

'

\ Program..'." This section states, " Quality Control Program and Quality

i - Assurance Program" - What is the difference between these prograns? I/

t

i SECTION 3.4.1 AUDIT REPORTS AND CORRECTIVE ACTION

g States in part, " Issuance of the Audit Report aa. described in the following,

%'
, %

j ,' paragraph shall be in a timely manner and, unless prevented by scheduling

1 ' . difficulty, should be within een days of issuance of the audit."
,

What
'

,

I %hedulingdifficultiesareforeseen? /

:

SECTION 3.3.1 QUALITY ASSURANCE INTERNAL AUDITS4

Third paragraph states in part, "Because quarterly audits are scheduled, the
% G C-< r

Quality Control anA P willbenscifiedoftheiroccurrence." Who!

| .h are the Project staffs? First paragraph on Page 3-9 states in part, ."A project, .
~Y 3 UAw3d. ~> '); >

4'*

,g Quality Assurance record" " Record" is spelledQ'Reccrd"* - This paragraph goes.
'

%, { '-.

on to state.in part,. "Af ter approval of the Audit Report by the Manager, copies.
,

of it shall be submitted to the Construction Manager, the On-site Manager and
'

the Quality Contro1' Engineer." Why aren't copies submitted to Bechtel? '

; Page 3-10, second paragraph states in part, " Copies of the closure statement shall.

also be issued to the Construction Manager, the On-site Project Manager and -

i Quality Control Engineer." Why isn't a copy submitted to Bechtel? 0,, ,,

i A. e >.,. .

..

|
--

:
,

I

. . _ , , . - , __ , . . _ . . . . . . . _ . _ . , - _ , . - - . . . - - . - , _ _ . _ . _ _ _ , _ . . . . - . . . - _ , _ . . . _ - .
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Page 7* *. .

.

SECTION 3.4.2 MAINTENANCE OF RECORDS

t States in part, "The Project Quality Assurance records shall include the Audit
3,

t N

I / Schedule, Audit Reports, Audit Checklist, verifications of corrective action,
.r. 1

.' g Audit Closure Statements and objective evidence that other Quality Assurance |
'

~

F.i}'%
'

&.

activities such as the training of personnel and review of procurement documents
,

have been performed." Contrary to this statement, there are other Project

Quality Assurance records such as is founit on Page 3-5, second-to-last paragraph;

% . 2-w. , dw.59 }q-|3 , r:.uo-D %k m* .:, fg 3-/f , a. H 9 Ar M, paragraphg ~
Page 3-9 f rat paragraph; ead Section 3.2.3 last sentence of the first

h, PlL, 7 f*w .
. :,1 e ,r w- m . 4 .v. r.

/
SECTION 3.4.2 - Will the maincanance of records be in accordance with ANSI N45.2.97I/

d.9%~I.

i

SECTION 3.6 TRAINING OF PERSONNEL IN QUALITY ASSURANCE /0UALITY CONTROL ACTIVITIES

States in part "This will include the review of the pertinent portions of the

"'' Quality Assurance Program as contained in the Canonia Quality Assurance Manual,
,

a review of the Quality control aspects which would .inelude both administrative
,

and technical aspects of the Quality Assurance Manual and the pertinent Manuals

of Practica..." Define " pertinent" 1/~>

%

SECTION 3.6 - Last paragraph on Page 3-13 states in part, "The Manager of Quality

Assursace has the right.to approve or prevent the assignment of personne1'to

j Quality Control functione." What about the assignment of personnel to Quality

Assurance functions? L- Q,
' * "

. }/
"

SECTION 3 6 - Fir,s p raph on Page 3-14 states, "The requirements for' , Quality *:
,

%
Assurance Engineer." What are the requirements for the Quality Assurance staff?

~-(
The second paragraph on this page goes on to state, "Qua icy Control personnel

shall be capable of performing their functions within the stipulations and con-

tractual' requirements of the Project. For example, if the contract se1pulates
4

,

that inspectors shall meet a certain level requirement (such as stated in.

----- - - - - - .- _ - . . . - - . - - . - - . . . - . - . - . - - - - . . - . - _ - - ..
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Page 8

.

. ;. : ..G . {.- 3
~

SECTION 3.6 (Contd)
.

/ 'g- .g
ANSI N45.2.6) then individuals capable of tsaecing these requirements will be I/

-

f f.- - - . .
_ _ ._. , V

assigned to the Quality Control staff." Is ANSI N43.2.6 contractually the
n> .

requirement? Ok up - d'^g g t h, 4 . y A > g g h a e = wf i,'%

&AY'
. ! S, ,{CTION 3.7 Km"MinrT REVIEW OF PROGRAMs

States in part, "To document this review, the Manager of Quality Assursace
- -

shall.. issue a report to the President of Canonia stating the activities and

's, documents reviewed and the results of the review." Is this report a Quality

Assurance record? And, if so, is this maintained as a Quality Assurance

record?

'[, SECTION 3.7 - On Page 3-16 states in part, "The purpose of this annual review,

: .'
/' shall be to assure that all Quality Assurance records are complace and properly

maiacained. Evidence of the review and approval of individual audit reports

shall be shown by the signed and dated copies of the audit reports which the

Manager has approved prior to issuance. These will be maintained as Quality

Assurance records." I don't understand what this is saying. Also, this

review should be more formally documented.
*

UNi
. ..
5 t SECTION 4.1 LataODuu ION

t
,,f

/First paragraph states in part, "This includes the scheduling of inspections, the
"

,

execution of these' inspections and their documentation subject to the approval of
~

the Quality Assurance Engineer." How is this approval made by the Quality

Assursace Engineer? This paragraph goes on to state, "In matters affecting
\

Quality, the Quality Control Engineer shall be responsible only to the Quality| \

t

Assurance Engineer." What does this responsibility curtail?
)\. 1

| 0.K-~ |
|

.
.

I u.

. - ,m , - . . - - < - - - , - . , . . , , - , , . - --- --,+ -,. -..- ---, .. s ---
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./ SECTION 4.1 Iaisuuuuu CN
:.- ., .

-)' '.Second paragraph states in part, "As previously stated, it is not intended'

that Quality Control personnel have direct responsibility for production.

However, it should be recognized that certain Quality-related functions are

part of production. This could include the supervision of spreading of

backfill prior to compaction and the actual compaction of backfill." I

disagree with this statement.

O, /
/ SECTION 4.2 GOVERNING PROJECT DOCUMENTS-

/

Define pertinent Manuals of Practice.'

*

SECTION 4.3 CONTROL OF PROJECT DOCUMENTS

13 / t. ' y-
~t'p' M / Second paragraph states, "To purge obsoleta drawings and specifications from

.

3 , ,

>a

.M use, they will be collected from copy holders as shown in the los and replaced -

', with new revisions." How is this indicated on the los?

-S I'
a . \.

fSECTION 4.3 - Second-to-last paragraph states in part, "However in general
'

Canonie will not issue specificati,ons but shall use when possible the Manuals

of Practice." The words, "when possible" should be deleted.

f -.e

- t SECTION 4.4 ESTABLISEMINT AND IMPLEMENIATION OF THE USPECTION & TESTUG PROGRAMs.
; /States in part, " Requirements for calibratton shall also be reviewed so that

M
, _

equipment which anse be calibrated shall be serviced in a timely manner and on

schedule so that inspection and testing functions any contirue uninterrupted." -

e/ SECTION 4.5 ONGOING INSPECTION AND TESTING PROGRAM
\s.ye /
J6

Second paragraph states in part. "What the cause is and the action taken or

recommended to. prevent reoccurrence..." This should state to prevent recurrence.
N

._
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*

, , , SECTION 4 5 (Contd) {"o
-

q -

. ..

,'* [, Also the handling of deficiencias will have to be in accordance with 10CFR$) [,

"

.",t- Append 43 8 and ANGI N45.2. / < ~ H '* - - -

93 y-
-

.n . ..
. .

.i.

SECTION 4.7 C6aamsi. OF FM!****ED MAfram e & E0ut,a,.ai dh f,
/

,
"

.('f p . Third paragraph states in part, " Material and equipment that has been approved,

:- ,by inspection and that will be stored prior to use shall be handled in such a

h'" ,M' way to prevent damage and stored in accordance with the requirements of the O
; V

j {
materials and equipment." Whataretherequirementsoftheasterialsog _/ g,

equipment? YO. ,/

-

_c_.

** ,
, . SECTION 4.9 OUAIITY CONTROL DOCUMENTSf,.& *'

,

a~~
Lase sentence on Page 4-11 states, "If it becomes necessary to remove a document -

i

from this area, it should be copied with the originalbeing returned to the file." )s

Is the copy marked " Uncontrolled"? *
e.. . 4,~ $

*
. -

,

*7y!
.

A<-77

.. y, SECTION 4.10 QUALITY CONTROL tJORK PERF0pID BY OTurng,

,'

]
~.,f).T Has Canonia been given the responsibility for Quality Control inspections? | {c-
..

U
,

, u.
%

1

APPENDIX 5 "2MPLE OF SuncosTwicTOR PREQUALIFICATION AUDIT cugcqIST

" Subcontractor" is spelled "Subonceractor" kyATd , .

.

|

| AFFrwnII C . mW8LE OF A Om TTT COWrROL F:C-mUidi ._

Page C-1. Section 2.0, General Inspection Requirements, second paragraph states.
J

"All backfill and compaction operations will be performed under the strict
!

inspection of the Field Earthwork Inspectors in order to assure that the minimum
-

I'

required in-place densities are achieved." Are the Field Earthwork Inspectors
QC Ingineers? pg

!

.

.

.y , . .,yw n- -m r----..-- ,- ..-.-w-,u -,.-,.. ,,.-,,<...-.-<,-._.-,--rw. -- - m-,
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DIESEL GE:TERATOR BUILDING -J - Mis-

/ l' 7 N S oci.cc1* 3 P *SETTLE!CT !EETING - c
O

1|$
.ta l$|| 'l ? IFILE: B3.0.3 SERIAL: 6175

DW 2 Jcc DBxiner/TCCeeke, aidiand-

l CAH"'a* P 14-2093
i jenor2xidland -iI E M U M % M

MIDt.AND, MICHIGAN

! On Thursday, November 2,1978, a =eeting was held in Ann Arbor between 3echtel
and Consumers ?over Company technical people to review the situation on the,

' settlement of the diesel generator foundation. An agenda and nsmes of personnel ,

i in attendance are attached (Attachments A and 3).

During this caeting the following discussion tock place:'

I. A. Sea Attachment C'fer Listing of Inconsistencies

j- 1. Tuveson of Bechtel stated the fcuoving:

1
' C-501 is an AA design guide. techtel feels that Geo Tech, althou@

not thece full tice, perforned technical supervision. They did
{ .

!
not have a =an full time for either dike work or power block back-

! fin. ,

' Geo Tech only revieved data if field requested them to review and
i only it field had problems. 2nchtel feels that field engineers'

personnel involved in compaction vere qualithd soils engineers'
'

| and could iriterpret teets and correlatica of tests. CF Co does not
feel the.t they were qualified soils engineers en site (most vere
right out of school). Eechtel (PAMartine:) had said in July 197k'

they vould have a man full time on the job, but not the site.
.

.

: 2. Bechtel feels that relaxatica of Dames & Moore recom=endations is
4 supported by field testing 'on compaction and the D&M Eeport dcas not
! specify the type of equipment to be used. 1973 testing showed that
! it varied depending on equipment and esterial. Would have used dit-
) forent compaction if lifts were 6" - d". CP Co *siked to Rexford

about difficulty of monitoring spreading and compacticn especially*

I in small areas. Bechtel says they feel as centor:able with 12" lifts
| as 6" - 8". See J L Corley letter to Connolly, 7/23/Th. Con Horn Jays -

there vere areas around contain:nent where they went above marx, During
July 1974 PAM committed to CA!! that JWan:ek would be on job full tia -
affected by slowdotm.

| 3 Sechtet does not feel there is any conflict. It backfill frete and
I then thausd, it should be removed. It was all scraped off (itsually
:* 2") and then tested with a pickax.

,

: *

*
.
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k. C-501 - Cn-site sand. -

.

C-211 - Structural backfill so does not have to be too high a

percentage . bought off-site sand). CP Co feels that the Bechtelf

C-210 specification did not require sand soil to be compacted to
855. Bechtel feels that whether it is 80% or 855 it has no
structural effect assuming the san'd meets the gradation for -

structural sand (imported off-site).
,

5 Bechtel says that they requested that more borings be done before
diesel generator problem and they have now demonstrated that ve
do have adequate compaction of. material in sand lens ares ques-
tioned. -

6. Bechtel says that, in some cases, the wrong standards could be
follove.d and that this was the proble= with grade besm. There have
been times when inexperienced man could have selected the vrong
coorelation. Since the diesel building problem, Bechtel has gone
to .unning proctors as soil is being placed although they had taken
some berings after grade besa, but did not see any proble=s. Ecv

* many proctors were run as material was removed from borrev pit -
none. This vould have shown whether technicians were utilizin6 the
correct proctors. Present practices require higher density which
is more difficult to obtain watching wheel action in saan areas
was assumed to be impractical.

7. Should Bechtel modify proctor vs ASTM (see !TRC F.xit #6 belov)?

B. :TPC Exit (See Attschnent D for I.isting of Findings)

1. During construction, we are doing ever/ veek on diesel and ever/

60 days on others. We,see no need to change from FSAR connaitment.

2. Use of rsados fin vas identified as okay in Dames & Moore and PSAR,

and as long as adequately compacted is okay. Win change TSAR to
,

indicate random fin vin be used. In addressing judgment on area and
non-uniformity of soil, we should also cover conservatism of struc-
ture design to settlements. ,The building is a stiff structure and
can span settlements.

3. Due to various types of equipment, acceptance was performance rather
than procedure. Copied from dike work, but not applicable to back .
fin. The table should be modified.

.

k. Cover this in compaction explanation. Review and change the FSAR.
The PSAR said 1/2" is a bau park figure.

-
.

,

5 Typot grade instead of actual.

-

.

e e

6

e
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6. C-10 specification in 1969 used four-pass performance specification
and test to 20,000 foot pounds Bechtel Modified Proctor (BMP). On
restart in 1973, C40 became C-210 for dike (methods) and performance

'

for rest of fill (testing to BNP with modified 95% of 1557D). Was
added to Section 13 - testing is still based on BNP per Section 12.

,

In 1977, Revision 5 was rewritten to 1557 for placement (was re-
'

written for type of materials - sand). On clays said 95% of 1557.
Q-List dike was tested to 955. but rest was accepted on k-pass.

, Test in these areas shown less than 955. There were 3,000 tests
taken.-

.; .

; - -

| 95 7 1557
*

! 1557 BMP i - BMP

~

95% 1005 . - Std

M

(Varies from 8 to 165.)
i

7 EMF was originally 1:xplied to be used for dikes. 20,000 ft ib vs

i 56,000 ft 1b .of effort on BMP vs 155T. On other jobs Bechtel uses
95% of 1557 Dames & Moore recommended 95% of 1557 or 100% of BMP.'

Sechtel does not know why 955 BMP was used - possibl7 56,000 ft it'

.

: was accidently copied out of the D&M Report. As it ended up,
! 3echtel used 95% of 3MP for everything.

Referenced
,

1557 BMP*

(1968) (1969); ,
. -s

'

Under & Support of - 95 '100
i
i i Adjacent to Structure 90 95

.

Nonsupportive & Adjacent 90 90
t

7. Working on. Continue monitoring. The elastic ' foundation question
j has not yet been analysed for the worst case.

,

i -l
||. 8. Will discuss utilities and random till calculations which are maj'or*

| -[. _ concerns.
, ,

-

.|
9 Feels no problem and could close up later. It is under observation.g- 0.00" maziama allowable under ACI architectural.

! 10. Okay.*

. ., .

o

' *
. . .

I

I

g 0

*
*.

J
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11. Will be monitoring. Initial calculations did consider varistions on
vater level..

12. Okay. Check consultant on preload.
,

13. Okay.
.

14. Mat foundations not used normally over random fill or in diesel
building; Bechtel disagrees. .

Bechtel disagrees on blow count question and noted that tests .iay have
been taken at planes. oy-

/
.

15. Does not believe material was placed as indicated (lov bicv ecunts).

II. A. Planned Future Actions

1. Start nonitoring underground utilities prior to other activities.-

s. Condensate lines - measure gaps and survey (elevation).

b. Other pipes - measure sleeve gaps - do additional excavation as
required.

c. Cet initial readings on adjacent underground pipes.

2. Release the duct banks. .

3 Grout gaps between building footings and soil for_more uniformity in
soil pressure and avoidsuce of building stress.

,

''

k. Check the relative displacement between duct bank ud footings -

-
* include the off-set duct bank.

- $. Run a profile along the bore of pipe beneath the building before and
after preloading. Include horizontal and vertical measurements on

.

,- center Line. '

.

' 6. Monitor condensate pipes and duct banks and check continuity on one ,
duct per bank.

.

~

T. Install soils instrumentsticn.
-''

a. Building settlement markers..
,

b. Piezometer for pore water pressure (in and out).

|
I-

.

!

..

I
.

i

w--



, ., - . . . - __. -. .- - -- . - . -- . -- .- . -

J -' e m

. s - .

.P)* *

.

*

.-
-

...

.3
~

.

-
.

,

.

' c. Settlement monitoring of existing fill at varying elevations.

d. Inclinometers. * *

. 8. Preparation for surcharge.
P

a. Three feet of sand win be placed approximately 20' around
the outside of the Diesel Generator Building and inside the
Diesel Generator Building for frost protection.

,

b. Manholes may be utilized in the approximately 2,000 cubic
feet of sand..

~

c. Excavate both sides of duct banks.
!

d. Protect the turbine generator basement wall, if a surchar6e is ~
'

required in that area.
.

9 Resolve what wi n be done in the transformer areas.
1

B. Scheduling
1

The duct bank should be cut loose on November 6, 1978. This operation
will take approximately 2 weeks. On November 2k,1978 start grou.ing
operation (1 weeks maximum time estimate). The pond should be fined
by January 1, 1979 if at au possible. Instrwr.ent preparation should
start ,immediately to complete in 2-2\ veeks. The meeting with consul-.

tants vin be held en November 7, 1978 in Champaign, nl. Decisions en
surcharge vill be made Ucvember 14, 1978.

:.
.

~

It is anticipated that cribbing for the surcharge vin be complete by
! mid-December. NRC confirm 4 tion of the planned course of action may be

.

*

required. Once fin has been started, it vin take approximately 2 weeks
i to complete. The surcharge viu then remain until apprcxi=ately June 1,

1979 (assumption). Removal would take about 2 weeks. It is assumed'

*'[ that .vork would continue where possible in mechanical and electrical
areas. Civil work 'on Diesel Generator Building would probably ' continue' '

, | from March 1,1979 through May 1979 and complete June 1,1979 One
,

' machine must be turned over on March 1,1980 for hot functional.'

L e

?
*

I Monitoring operations should start as soon as possible prior to cutting i

!' the building loose (initial work has been completed).' .

I
l The NRC, Darl Hood, will be contacted on November 7, 1978 and a meeting _

vin be set up with Messrs Hood'and Lyman Bener.
*

.

.

; 4
GSK/cg ,

'|* - . .,

, 4

| -; ..

t 1.
. - . .

I
.

. .

,
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4 Bechtel Power Corporation
. .

-
.

HEEEING ACENDA-

.

Midland Units 1 and 2t - .

' Consumers' Power' Company -
.

Bechtel Job 722o*

,

.

.

DATE: Thursday, November'2, 1978, 10 a.m.
.

PLACE: Ann' Arbor office, 4 D 5

SUBJECT: DIESEL CENERATOR REVIEW MEETTNG

ATTENDEES: Consumers Power Company / Bechtel

DISCUSSION ITEMS: (I) CPCo/NRC Questions & Concerns

(A) " Inconsistencies Discovered to Date"

(3) NRC Exit Meeting October 27, 1978

(II) Future Activities .

,

(A) Releasing Duct Banks

(3) Crouting Caps Under Footing

(C) Utilities Monitoring During Release of.,,

; Duct Banka'

(D) Sdil Settlement Instrumentation and
Monitoring of Utilities During Surcharging *

(E) Preparation for Surcharge

(1) Protective Measures'

(2) Frost Protection '

t

(F) Schedule ..
-

.

&

| . , ,.
.

.

,

: .. .

*
. -

. . .
. .

*

i.-
:
t *

i. .

.

W

!

L
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ATTACIDENT C

:
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.

INCONSISTDCII3 DISCOVEPED M DATE
.

1).
. .

References

a. Dames & Moore Report (Page 15)

b. Standard No 7220-C-501, " Civil & Structural Design Criteria" (Page 8)

" Filling operations shall be performed under the technical supervision of a
qualified Soils Engineer who vill perform in-place density tests in compacted
fin to verify that all materials are placed and compacted in accordance with <

',

reco-adad criteria."

Bechtel Field did not have a Soils Engineer en site.
.

2) References:

a. Dames 6 Moore Report (Page ik)
,

b. 3echtel 3pocificaticus C-210 and C-2n

Dames & Moore, "All fin and backfill materials should be placed at or
nest the opt: unum moisture centant in nearly horizontal lifts cyprcximately
six to eight inches in icose thickness."-

I

Bechtel Scees - C-211, Section 5 2.2 "However, in no case shall the un-
*

ccmpacted lift thickness exceed 12 ir.ches."

Obviously, these two requirecants conflict.' ]
. .

'

3) References: *

a. Dames & Moore Report (Page 15)
.

b. Bechtel Specification C-2 n
*

4 .

Domes & Moore "In addition, no ecrpacted soils should be allowed to freeze.
-If fill or backfining operations are discontinued during periods ..f cold

weather, it is recommended that all frozen scils be removed or roccape ete4
prior to resumption of operations."

Bechtel Snec "No backfin shall be placed upon frozen surf.sce nor s' hall _.

any frosen material be incorporated in backfill."

This does not address the question of removal or recompaction upon resumption
of work.

,

'
. ..

.

.

.

.

-_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ - _ _ _ _ . _ . _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ . _ - _ _ _ _ _
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Inconsistencies Discovered to Date
Page 2

, *
.

. .

.

k) References: - , .

'

Bechtel Design standard C-501a.

Bechtel SpecihNation C-211 *

b.

Bechtel Design Standard - Table of Minimum * Compaction Criteria'

On SitePurrose of Fill
-

-

Support of Structure Sand Soil
- Percene Relative Density

85% (D20k9 69)
,

Spec C-211. Section 5.5.f "CohesicnJ.ess (sand) naterial shall be compacted
to not less than 80% relative density. . .by ASTM D. 20h9."

Specification and Design Standard codflict.

5) References:
.

, s. Dames & Mooze Report (Page ik)

b. F3AR Pages 2-7 .

.

c. Drawing C kk

Daues & Moore "It is recommended that all areas in which the final grsde
vill be raised by placement of fill be stripped of all tepsoil and cther
unsuitable soil if any and be thoroughly proof rolled.'.

FSAR "Al'. loose ir.-site sands, soft er ecmpressible clay soils and
,

organic soils vill be excavatet( in the Turbine Building area."

h 8echtel Drawing C hh, note #h "Nithin-the excavation ared shcvn, all
4 loose surficial sands with relative density less than 75% shall be' removed."

__

f Added to this drawing 8/23/T5 '

p i
-

.<

| Boring logs show us that the soil was not removed; hovever, it may be greater -
! than 75%.

,

-

.

-Discussion , s.
s.

The question 'of whether the loose -sands as^ described is'the PSAR vere ever removed
~

*

--

| is a good example of why there should.be':nechanisms to insura.that commit:nents

!. are properly conveyed to the Construction Group and that the cutlined work is

| successfully concluded.- When the., note to Drawing C hk was 'added, it was tco late
to econostically excavate the loose' stud since they'hsd for the most part been
covered by backfill. S. . ,

The attached boring logs and locations confirm existabce of'the sands) a hough i
*

'the blow counts look veg. good. '

- 1 .t ,

. y

, c .
.

.

.

- a . . . . i. .
,

, -

\ "

> , - --,D
_ .- _ . _ ,
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Inconsistencies Discovered to Date- -

Page 3- ~

< .

. .
,

*
. .

6) We question the method used to select the , proctors. Errors in. reported
-compaction probably resulted in selection of lower maximum density proctors.
See Bechtel letter to US Testing dated Febnaary 1,1978.*
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Dehorn, Hidland * bN ' '
'
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Consumers
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04tc October 31,'1973 EQVJ37
*
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*
|aussect HIDLAND PROJECT - NRC EXIT *-

.

INTERVIrJ! 0F OCTOBE2 27,1973 -
.

' File: 0.4.2 Serial: 280FQA78 $5]'d,,,,,,,

. .
,

.. . .
.

. cc SAfifi, Bechtel - Ann Arbor ',JLCorley, Midland
WA8ird, JSC-2168 CSKeeley, P14-4083

*
RLCastleberry, Bechtel - Ann Arbor DBM111er, Midland.

JFNewgen, BechtelTCCooke, Midland -

* ge *

.The following people were in attendance at the subject exit interview which was'

.
" ' conducted at the end of G. J. Callagher's inspection of October 24-27, 1978:

,

-... '

. CPCo Bechtel NRC .

-.
.

~ *

RCBauman WLBarclay RJCook*

.

TCCooke ABoos GJGallagher.

JLCorley RLCastleberry ;

Dehorn- LADreisbach * *
. .

* '

GSKeeley PAHartinez
*

DBHiller..
'

I BHFeck
*

| .' .!
; ' ' ' ' -RHWheeler -''

-.

!.
..

Mr. Gallagher stated that the visit was a follow-up on 50.55(e) report of the,

| diesel generator ettlement and that it was also a fact finding visit. The in-
| spection consisted of a review of past data, activities in progress and planned
i . activities for future work. Inspection was performed by review of the FSAR com-

mitments; Specification C-210; Specification C-211; PQCI/IR C-1.02; Dames and
Moore Report of Foundation Investigation and Preliminary Explorations for Borrowed
Materials dated June 28, 1968 and supplement to this report dated March 15, 1969;.

, preliminary data on diese1' generator settlement probica including boring plan,
i cross sections of fill, blow count versus the elevaticn graphs, lab data, settle-

'

ment data, boring logs, dutch cone logs, weather data and penstrameter readings'

; . in test pits; design drawings C-45,.C-109, C-117.and C-1001; soil tests taken .,,

! i in the diesel generator building area during construction compiled by B. T. Cheek,
{ Bechtel QC; observation of soil testing at the test lab and in the field; and*

, ,

! .i1 discussions with Bechtel Ceo-Tech, Project Engineering, Field Engineering, Quality
( . Control Engineering, U.S. Testing, Consumers Power Company, PHO and QA personnel.

Mr. Callagher stated that he would not handle the findings as nonco:.ipliances,-

however, they could become itaan of noncompliance when they aru reviewed by his '
* *

management. * .
..

. ,

. .. . ..

His findings / observations were as follows: - -
c

'

t ' . - .. .
. .

1. The FSAR states that during operation, secticment readings will be taken cvery-

( 90 days. 'Because of the diesel generator setticment probics, this frequency
| uhould bc re-evaluated for aduqu.a.cy. -

!. '
-

. .., ,

,

b~ ..=,.t. ..
..

,

' " . . ' "
.

. . ..
;

t- r.

.
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2. TSAR Table 2.5-14 " Summary of Foundation Supporting' Seismic Category I Struc-
tures" identifies the supporting soil materials under clie dicsc1 generator

*

building as bulng controlled, cumpacted cohcuivu soils, llowever, construction !
.

drawing C-109, Rev. 9 and C-117 Rev. 6 identifics the materisi in this arca
-as Zone 2 material. Zone 2 taterial is identified as random fill described .

as any material free of organic or other dulcterious materials. In the ficid.
'

a.vsriety of materials have been used for the diesel generator foundation
material, in particulse, sands, clay, and lean concreto, silty sands and cisyey
' sands. The apparent conflict is that Table 2.5-14 identifies coisesive soils
where, in actuality, cohesionless sands have been utilized. A' review of the
rucords indicate that sands have been used between elevation 594'-608', areas
of elevation' 611'-613' and areas betwe'en 616'=6f3'. This indicates the ex- ,

tent of the variability of the material placed under the diesel generator
building foundation. Mr. Callagher did not feel it was good judgement to use-

-

random material under the support of a structure.
,

3. FSAR Table 2.5-21 " Summary of Compsetion Requirements" identify random fill .,

to require a compaccion effort of a . minimum of 4 passes with the specified
equipment in this table. This requirement has not been an imposed requirement
of Bechtal Specifiestion C-210 nor an inspection requirement of Bechtel Quality
Control Instruction C-1.02 for backfill.

.

4. FSAR section 3.8.5.5 states that settlements of shallow spread footings founded
*

on compacted fill are estimated to be on the order of 4" or less. Site Survey
Program has identified settlements in the diesel generator building foundation
on spread footings to esnge from 0.55 inches to 2.30 inches and in excess ~

- of 3.0 inches for, the diesel generator pedestal. .

5. FSAR figure 2.5-47 indicates the foundation of the diesel generstor building-
to be at elevation 634', according to design drawings C,-1001, Rev. 5 it is
indicated for the diesel generator spread footings and pedestal foundation

*to be at 623' . .o
*

-.

6. A. Specification C-210, section 13.7.1 requires all cohesive backfill in the
plant area to be compacted to not icss than 95% maximum ' density as deter-
mined by ASTM D1557 method D which requires en effective compactive effort-

of 56,000 foot-pounds of energy per cubic foot of soil. However, section
,, 13.4 Testing requires testing of the materials placed, in the pl' nt areaa

to be performed in accordance with tests listed.in _ dection 12.4. This.

section, in particular section 12.4.5.1, " Cohesive Soils," requires maxi-
num lab densities to be determined using ASTM D1557 Hschod D provided
a compactive energy equal to 20,000 foot-pounds per cubmic foot is applied
(Bechtel Hodified Proctor Density). To date, the Bechtel Modified Proctor
Density for determining maximum proctor density versus optimum moisture
content has been utilised. This conflict results in an unconservative

i sethod of deecenining the maximum proctor density and methuu or assuring
.

--

that the requi red pe rcent cctPactio_n_ in achicved. In particuLh ,-the
'

actuai in-place cc:apactlon would be 1cus using the techtel Modified Proc *
' tor Density as a reference than using the standard ASTM D1557 method D.

.

.

This is due to the f act that the comptr.tivo energy excreed using the Bech:cl
f e.-n th.en tha ef fort exerted by the standard method. D -Hodified Muthod 1 4

exampic: 20,000 foot-pounds versus SG,000 fout-pounds.-

,..

*.
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6. B., Bechtel Qun11ty Control Inutruction C-1.02 section 2.4 testing identifics
the app 1 teable insecction criteria and includnu. Specification C-210, ucc-

<

tiun 13.7 and 12.4 whic:a includes the. apparent conflict as described in
detail in Part A above. -

.

.

A further review of the original subsurface investigation performed by
.

C.-
.

'

Dames and Moore and documented in report supplement dated March 15, 1969 -
'

page 16 indicates that the recommended minimum compaction criteria' for
'

support of structure's be 100% of maximum density using a compactive af fort,

of 20,000 foot-pounds (resulting from Hechtel Modified Proctor determina-
tion). However, this 100% of Bechtel Hodified Proctor corresponds to 95%
compaccion according to the standard ASTU 31557 method D and not 95% com-

; paction according to Bechtel Modified Proctor method which has been utilized'

for the entire plant fill area to date. Furthermore, Dames and Moore
Report; page 15 states that all fill and backfill material should be placed,

at or near the optimum moisture content in near horizontal lifts approxi-
mately 6-8" ia loose thickness. Bechtel specification permits a maximum -

of 12 inches which affects the compactability of the material.
.,

Piping, condensate ' lines, duct banks, and other utilities under the diesel gen-7.
erstor building may also be affected and must be evaluated.,

*
,

97$!!mr5'
-

8. Mr. Callagher stated he was leaving not having seenj W calculations and*

will be discussing design .alculaticas, assumptiontimade, and conflicca with
the FSAR with Litensing. ., .- . . . .. i

!
9. The inspector observed the structursi concrete crack t' hat has, developed in

the east exterior wall. The crack was observed with members from Bechtel
Geo-Tech and Consumers Power Company. The crack extended full height of the
wall and continued down through the spread footing as seen from the inside ofo

the building. The crack is expected to have been induced flexurally caused
by differential setticment. Discussion with Bechtel design staff has indicated
that this crack is under study and is currently being evaluated. ACI-318-71
in the commentary section 10.6.4 limits flexural crack exposed to the outside'

.
'

'
4 to 0.013". Corrective action may be required if this lidiit is exceeded. .
t.

10. The following tests were observed to bet performed in accordance with the applic-
able te,sts standards by U.S. Testing:.

4 *, . < .-
- .- -. . .

A. ~ Lab. Test ASTt D1557-70' '* ' '"- '
, .. .

. -
, ,

B. Field Test ASTM D/1556-64
,

.

11. Calculations should be~ cvaluated on tha increa'se and the* rate of increase
,

*

of the pond fill'and the effects of the water in otlier areas.;

|' '12.

-
,

- ~
-._

_

_ ..Hr. Callagher stated that the NRC does not. view preloading of the structure*

to be a fix or resolution of the problem at this time. -

13. .Scicmic loading calculations should be determined for the typec of material
exInting in itu prermnt condition.

,
<

.

.
-
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May 16, 1980
'

Q/ g

. | b$h80
Mr. L. H. Curtis M/
Bechtel Power Corporation 40, 4
P.O. Box 1000 g
Ann Arbor, MI 48106

MIDLAND PROJECT CWO 7020 - OPEN ITEMS - SOILS.
File: 0485.16 UFI: 00234(S), 71*01 Serial: CSC-5043

Representatives of CPCo Project and Quality Assurance and Bechtel Project
and Quality Assurance met in Ann Arbor on May 15, 1980 to discuss the follow-
up of the May 1,1980 meeting action items above subject. Attendees were
as follows:

Shing to Bob Wheeleri Bob Rixford Don Horn
Walt Bird Tom Cooke

.

With relation to the earlier meeting the following was noted:

1. Questions 24 thru 35 are now included on the Status Report.

2. Bechtel Quality Assurance has identified commitment dates made to the NRC.

3. Question 23 missed couaitment dates; will have new dates on May 19 instead
of May 15, 1980.

4. The' target of June 1,1980 for getting new commitment dates to the NRC
appears to be logistica11y unobtainable at this point in time.

'

~ 5. Don Horn has reviewed all action items and Question 2 thru 22. A list was
presented at this meeting. In addition, Mr. Horn also reviewed action items
for Question #1 and Question #24 thru #35.

,

Messrs. Rixford and Lo have done a significant amount of work in listing the,

i action items for the 50.54(f) Soils Questions and status of same. It should -

1 be noted that since these questions and the responses covered a lengthy period
| of time, with many interruptions, several of the action item responses may be

outdated or in scue cases the completion date may have been missed. Various
; interruptions have not assisted the situation in any way. Some items have
| probably been completed but the present status may indicate " status unknown". I

i
?

_ -
_-

_
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Mr. L. H. Curtic /9h# * *'

Midland Project CWO 7020 - Open Items - Soils,
*

* File: 0485.16 UFI: 00234(S), 71*01 Serial: CSC-5043.
*

|
Fage 2 ~

,

Two main objectives were discussed at the meeting:

1. It is imperative that we have cleared or set new dates for response to
all of the action items and coussiements so that we can complete our work

. . In thorough, timely efficient manner. It is more sensitive in this parti-
'' cular activity, since missed dates, if pointed out by othe's, could haver

adverse publicity reaction on the project that could affect the upcoming
public hearings.

2. It is our intent that all action items be cleaned up prior to the public
hearings (possibly late susumer of 1980) so that we may go through the
hearings with a minimum of non productive time consuming delays arguing
why we have or have not complaced some particular activity. In this re-
gard, several action items came about from this meeting. Confirming our
telecon of. May 16; 1980, your assistance is required where an asterisk is
shown next to the action item number.

Action Items:

*1. Bob Rixford to compare Don Horn's review cf action items on Questions 1
thru 35, excluding Question 23, with the list represented in BLC-9271.
Shing Lo will assist Bob Rixford on questions other than 1 and 23.
R. M. Wheeler will assist Shing Lo on revisions 1 thru 6 to Questions 1
thru 35. A master punch list will be updated, This master punch list
will. include the items listed in the,G. S. Keeley/J. A. Rutgers letter
Serial 8548. The master list will have to be developed by June 5,1980..

The updated list of NRC commitments,' which will be a portion of the master1 '

list, v.ill also be developed and sent to Licensing at that time. *

2. Bob Savo and Don Horn will verify for Quality Assurance the completion
status of all action items listed as Code 2 by June 13, 1980.

3. Question 1, Action Items 21 and 22 - Surveillance and Documentation -
Quality Assurance will pull their approval on SC105, unless an acceptable ;

Bechtel response to Consumers Po'wer Co. cosaments is received by noon on
L May 23, 1980. If SC105 is disapproved, work on soils, block wall, grout,

rebar, cadwelds, etc. would have to come to a halt..

*4. L. Curtis' aid is requested to determine the correct code and new or fore-,

t , cast coupletion dates for action items presently listed as Code 4 (indeter--
minate status). S. Lo has sent the action items to the various people

i involved, however, management attention is required. co get up-to-date
~

answer (s) back to Shing to in a timely fashion.
..

! *5. L. Curtis''is reques'ted to divert mechanical. resources to Question 19,
action item 3; Question 20, action item 1 and action item 2, to get a

! response back to Shing in a timely fashion.
_

i

*6. Realistic forecast dates for Questions 1 thru 22 from various perties in
'

Bechtel Ann Arbor should be returned to Shing to by May 27, instead of
; May 30, 1980 in order to meet the June 5,1980 target for getting this

; -information'to Licensing.

1
.

;

,
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.

7. . Procedures governing the placement and completion of soils and imple-
menting the requirements of the Nuclear Quality Assurance Manual are *

required inumediately.- Bob Rixford will see that words are revised to'

properly state the question and the response. Bob Wo11ney is issuing
i

an NRC which places holds on the usage of compaction equipment where '

g qualifications are in question. Hold tags were to be placed in "Q"

g. F, g . I areas where work is anticipated. Additionally, the usage of the pogo
stick on "Q" fill will be prohibited until it can be qualified to an
agreed upon qualification procedure. Don Horn will assure that Walt5

Bird's comments are incorporated into the field procedure for equipment
qualifications and Bob Rixford will see that the NQAM is updated before
June 1, 1980.

*8. Quality Assurance has created a list of examples for action item 31 of
Question 23. Project Engineering has to complete the activity. Walt.
Bird feels that this item should possibly be escalated to John Rutgers.

s

_

.

T. C. Cooke.

Project Superintendent

TCC/sd
'

-
,_

.

CC: JWCook -

ABoos, Bechtel
RCBauman
CSKeeley
Attendees
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CORSum6fS
onc October 31', 1978 POWST

Suescer MIDLAND PROJECT - NRC EXIT
INTERVIEW OF OCTOBER 27, 1978
File: 0.4.2 Serial: 280FQA78 h"[*,"Q,,,,c c

cc . SAfifi, Bechtel - Ann Arbor JLCorley, Midland
WRBird, JSC-2165

,

DBM111er, Midland
GSKeeley, P14-408B.

RLCastleberry, Bechtel - Ann Arbor
TCCooks, Midland JFNewgen ,Bechtel

The following people were in attendance at the subject exit interview which was
conducted at the end of G. J. Callagher's inspection of October 24-27, 1978:

,

CPCo Bechtel NRC

RCBauman WLBarclay RJCook
TCCooke ABoos GJGallagher
JLCorley RLCastleberry
Dehorn LADreisbach
GSKeeley PAMartinez
DBM111er.

BHPeck
'RMWheeler ~ **

Mr. Gallagher stated that the visit was a follow-up on 50.55(e) report of the
diesel generator settlement and that it was also a fact finding visit. The in-
spection consisted of a review of hast data, activities in progress and planned,

activities for future work. Inspection was performed by review of the FSAR com-
mitments; Specification C-210; Specification C-211; FQCI/IR C-1.02; Dames and
Moore Report of Foundation Investigation and Preifminary Explorations for Borrowed
Materials dated June 28, 1968 and supplement to this report dated March 15, 1969;-

preliminary data on diesel generator settlement problem including boring plan,
cross sections of' fill, blow count versus the elevation graphs, lab data, settle-
ment data, boring logs, dutch cone logs, weather data and penetrameter readings
in test pics; design drawings C-45, C-109, C-117 and C-1001; soil tests taken

* in the diesel generator building area during construction compiled by B. T. Cheek,
Bechtel QC; observation of soil testing at the test lab and in the field; and
discussions with Bechtel Geo-Tech, Project Engineering Field Engineering, Qualityc

; Control Engineering, U.S. Testing, Consumers Power Company, PMO and QA personnel.
| Mr. Gallagher stated that he would not handle the findings as noncompliances,
! . however, they could become items of noncompliance when they are reviewed by his

management.
_

[-
. His findings / observations were as follows:
'

|

. 1. ' The FSAR states that during operation, settlement readings will be taken everyj-
..

-

= 90 days. Because of the diesel generator settlement problem, this frequency
should be re-evaluated for adequacy.,

,

i *

.

! .

I
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' 2. FSAR Table 2.5-14 "Susunary of Foundation Supporting Seismic Category I Struc-
tures" identifies the supporting soil materials under the diesel generator
building as being controlled, compacted cohusive soils. However, construction
drawing C-109, Rev. 9 and C-117, Rev. 6 identifies ths material in this area
as Zone 2 material. Zone 2 material is identified as random fill described
as any material free of organic or other deleterious a cerials. In the field
a variety of materials have been used for the diesel generator foundation
meterial, in particular, sands, clay, and lean concrete, silty sands and clayey
sands. The apparent conflict is that Table 2.5-14 identifies cohesive soils
where, in actuality, cohesionless sands have been utilized. A review of the
records indicate that sands have been used between elevatica 594'-608', areas
of elevation 611'-613' and areas between 616'-268'. This indicates the ex-
tent of the variability of the material placed under the diesel generator
building foundation. Mr. Gallagher did not feel it was good judgement to use4

random material under the support of a structure.

3. FSAR Table 2.5-21 " Summary of Compaction Requirements" identify random fill
to require a compaction effort of a minimum of 4 passes vith the specified
equipment in this table. This requirement has not been an imposed requirement
of Bechtel Specification C-210 nor an inspection requirement of Bechtel Quality-

Control Instruction C-1.02 for backfill.

"
4. FSAR section 3.8.5.5 states that settlements of shallow spread footings founded

on compacted fill are estimated to be on the order of Is"' or. less. Site Survey
Program has identified settlements in the diesel generator building foundation
on spread footings to range from 0.55 inches to 2.30 inches and in excess

| of 3.0 inches for the diesel generator pedestal.

5. FSAR figure 2.5-47 indicates the foundation of the diesel generator building
to be at elevation 634', according to design drawings C-1001, Rev. 5 it is
indicated for the diesel generator spread footings and pedestal foundation
to be at 628'.

6. A. Specification C-210, section'13.7.1 requires all cohesive backfill in the
plant area to be compacted to not less than 95% maximum density as deter-
mined by ASTM D1557 method D which requires an effective compactive effort
of 56,000 foot-pounds of energy per cubic foot of soil. However, section.

13.4 Testing requires testing of the materials placed in the plant area
to be performed in accordance with tests listed in section 12.4., This;

'

section, in particular.section'12.4.5.1, " Cohesive Soils," requires maxi-
mum lab densities to be determined'using ASTM D1557 Method D provided
a compactive energy equal to 20,000 foot-pounds per cubmic foot is applied
(Bechtel Modified Proctor Density). To date, the Bechtel Modified Proctor,

Density for determining maximum proctor density versus optimum moisture*

. , content has been utilized. This conflict results in an unconservative -

-|'

method of determining the maximum proctor dancity and method of assuring-

' that the required percent compaction is. achieved, In particular, the
actual in-place compaction would be less using the Bechtel Modified Proc-

! tor Density as a reference than using the standard ASTM D1557 method D. 1

This is due to the fact that the compactive energy exerted using the Bechtel .
Modified Method is less than the effort exerted by the standard method D - i'

example: 20,000 foot-pounds versus 56,000 foot-pounds. )

1

.

-

.
'

.

9
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6. B. Bechtel Quality Control Instruction C-1.02 section 2.4 testing identifies
the applicable inspection criteria and, includes Specification C-210, sec-
tion 13.7 and 12.4 which includes the apparent conflict as 0! ascribed in
detail in Parc A above.

!

C. A further review of the original subsurface investigation performed by
Dames and Moore and documented in report supplement dated March 15, 1969

* page 16' indicates that. the recommended minimum compaccion criteria for
support of structures be 100% of maximum density using a compactive effort
of 20,000 foot-pounds (resulting from Bechtel Modified Proctor determina-
tion). However, this 100% of Bechtel Modified Proctor corresponds to 951
compaction according to the standard ASTM D1557 method D and not 95% com-
paccion according to Bechtel Modified Proctor method which has been utilized'

for the entire plant fill area to date. Furthermore, Dames and Moore
Report, page 15 states that all fill and backfill material should be placed
at or near the optimum moisture content in near horizontal lif ts approxi-
mately 6-8" in loose thickness. Bechtel specification permits a maximum
of 12 inches which affects the compactability of'the material.,

7. Piping, condensate lines, duct banks, and other utilities under the diesel gen-
erator building may also be affected and must be evaluated.

8. Mr. Gallagher stated he was leaving not having seen design calculations and
~

will be discussing design calculations, assumptions made, and conflicts with
the FSAR with Licensing. .- .,

f

9. The inspector observed the structural concrete crack that has developed in
i . the east exterior wall. The crack was observed with members from Bechtel

Geo-Tech and Consumers Power Company. The crack extended full height of the
'

wall and continued down through the spread footing as seen from the inside of
the building. The crack is expected to have been induced flexurally caused
by differential settlement. Discussion with Bechtel design staff has indicated
that this crack -is under study and is currently being evaluated. ACI-318-71
in the commentary section 10.6.4 limits flexural crack exposed to the outside

: to 0.013". Corrective action =ay be required if this limit is exceeded.

-10. - The following tests were observed to be performed in accordance with the applic-
able tests standards by U.S. Testing: .'

f

A. Lab Test ASTM D1557-70
,

B. Field Test ASTM D/1556-64;
.

j 11. Calculations should be evaluated on the increase and the rate of increase
; of the pond fill and the effects of the water in other areas. -

!
'

12. Mr. Gallaghe: stated that the NRC does not view preloading of the structure-
to be a fix or resolution of the problem at this time.

13. Seismic loading calculations should be determined for the type of material
existing in its present condition.

I
|
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Bechtel Power Corporation -

I

Post office Box 2167
Midlar.d. MicNgan 48640
June 26,1979

U.S. Testing
1415 Park Ave.
Hoboken, New Jersey 07030

Attention: M!ke Anselno

' Job 7220 Midland Project
Subcontract No. 7220-C-208
Soils Testing
C-208-2-(0)

*

Dear Mr. Anselno;

To confirm earlier conversations with your on-site laboratory
chief, you are hareby direct.ed to check all field density tests
against a zero-air-voids curve, using an assumed specific gravity
or 2.65. A suggested method is:

Plot a zero-air-voids curve on the same graph as used for
,

ASTM D1557 reporting. -

Plot the field density test result on the graph..

Any field test result which plots on, or to the right. of
. _

the zero-air-voids curve shall be regarded as suspect and
cause for retest. Report all such field tests immediately
to Quality Control.

Please implement the above immediately.

If there'are any questions concerning this direction contact
W. L. Barclay at the Midland jo'bsite.

.

>

Very truly yours,

.
n

Project uperintendent
i Bechtel/ Power Corporation
: Agents'for Consumers Power Co. __

i

j JFN/WLB/vem

|
:

;. .. .

t .

.:

. . . . . . .

, r , -- ,-



. . . . . _ _ _ _ _ _ - . _

--.%......, -
-*

. .
.

7 " .h, "'

.

,

e. y
-

y,
Bechtel Power Corporation

~
'' '

;
*

1.v
4

'
Post Office Sos 2167 '

3
MedLwd. Michigan 48640

.

December 20, 1977 -
,

,

Consurrers Power Company
P. O. Box 1963
Midiand, MI 48640 *

,

Attention: T. C. Cooke
-

-

'

Job 7220 Midland Project
Disposition of Failing'

i Non-Q Tests
BCCC-2990 R'

Dear fir.~Cooke:

-Reference: T. C. Cooke's letter to J. F. !!ewgen, dated December 2,1977, CCBC
:

1201 (Serial #2638)'

In response to your referenced letter, we must point out that a quality verificationi

and documentation program has not been established for the Hon "Q listed" sections
: of this project. At the beginning of the construction effort it'was determined .'
] .that such a program would not be cost effective and, since not required for licensing,

was not to be implemented. He, themfore, have proceeded with construction allowing''

traditional decisions made by field engineers to continue and not mquiring that
relatively minor deviations and interferences be " cleared" by Project Engineering.i

' For items which are considered significant or important for permanent record pur-
poses, field engineers use FCR's, TUX's, letters, telecons, etc... with Project-
Engineering.

! The Field Engineer effectively " dispositions" problems without Project Engineering
i .-input when he can extend a Project Engineering response to a similar case, when,

he can make a determination based upon codes or practice or when common sense ori i
j general interpretation yields an answer. Consumers Power posittor), as stated in the

referenced letter, which deals primarily with "failing" soil reports on Ilon-Q dirt-
,.

! . work, is that only Project Engineering, as opposed to Field Engineering, has the
;

authority to evaluate and accept or reject failing tion-Q soil tests. The. letter| ;-
; further states- that all .failing Non-Q soil tests for the dike turnove'r package

must be reviewed and acceptance of the turnover package by Consusiers Power.
,

Discussi~ons with representatives of Consumers Power subsequent to receipt of yrur' ,

letter have identified that Consumers Position on dispositioning failing ||on-Q
: tests is not restricted to just soil and concrete tests, but rather to all tests -

,

i

on i:on-Q itens and that a formal or documented approval by Project Engineering is
required. While these formal requirements may be part of the QC program for "Q-
13e*=d" wock thay 3_rg,not part of the program for !!cn-Q f tems.
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Page Two
December 20, 1977,

.

The first point which we would like to make is that field engineers have
never been given specific approval to accept failing Non-Q soil tests
without closure. In the past, the U.S. Testing technician notified the
grade foreman (or Canonie, the earttr.vork Subcontractor) of ailing tion-Q
tests on the day the tests was taken. -The grade foreman (or Canonie)
then reworked the failing soil and called for a retest. Since several
days may have been required to rework the soil, the testing technician was
not always aware he was performing a " retest" and, hence, did not always
indicate so on his test report. This would obviously indicate that some
failing tests were never resolved when, in fact, the soil was reworked
until passing tests were obtained. The situation is somewhat complicated
by the fact that we had noted a few cases where the testing technician
had incorrectly identified the location of tests. The upshot of all
this is that while the failing tests were being resolved by reworking
and. retesting the soil, some apparent documentation discrepancies resulted.
To put an end to future documentation problems, the following actions
were taken in October of this year:

4

1) The U.S. Testing technician was directed to notify both the
grade f6renan (or Canonie) and the cognizant field engineer.

of all failing tion-Q tests on the day of the failure.i

2) The cognizant field engineer was directed to monitor the testingL

technician's test location information and to make sure the
,

'

technician noted all retests and test closures on the record 7sheets.'

3) U.S. Testing was directed to assure that accurate and complete
test location information is given and to back check as necessary'

to determine and indicate when a failing test is closed.

While there are some documentatibn anomalies which exist in records
prior to.0ctober 1977 concerning resolution of flon-Q soil tests, the

-

program required that the areas represented by failing tests be reworked.

i
prior to acceptance or p'acement of additional material. Adequate'

compaction was thus the objective rather than extensive documentation.
;

' ,'
A second area of Non-Q tests over which Consumers has expressed concern"

and which should, therefore, be discussed is concrete tests. Field; -

-| Engineering acceptance of Non-Q concrete tests which fail to meet speci-'

fication requirements falls into the following categories to date:,

1) Occasional low or high air content in the 2% to 7% range. ~

2) 1.ow air content for concrete not exposed to freeze thaw cycles,
j

'3) Occasional portions of loads with an air content in excess of
i

7% or below 25, and occasional slumps out of the inadvertency! margin. Because record tests are taken at the end of the pump
line, instances have occurred where several yards of a load have

i :'

i.I' been placed before test results are available. The-remainder
iof the truck load is, of course, rejected,
i -
:
'

, .-
I*

.

< < - - 4 - 4 w,--,ye--- g ----r,--7 ,,, c--.- ,-,,,,4y _ , ,,,n.,,,- , , ,,w.ey,o,,,,-,, ..,,.n - o,,



. _ _

i'

Consumers Power Comp:ny Bechtel PowerCorporation,

*. . - P. O. Box 1963' * . -
BCCC 2999R,

Page Three ~
-

December 20, 1977 '

,

The key point to note here is that the field engineer's acceptance of
these conditions is based on the dispositions which Project Engineering
has provided to similar nonconformances on Q-listed placements and upon
the reality of the situation, i.e., a few yards of non-specification
material in a large placement is a more acceptable situation than re-
moval at old jointing. This certainly seems logical from a quality as
well as commercial point of view. It should also be pointed out that
Field Engineering conducts a complete. test by test review of concrete
cylinder strengths for all Non-Q placements for compliance to specifica-
tion requirements. No conditions of non-compliance have been noted in
these reviews to date.

In conclusion, it has not been our program to require full traceability,
documentation, or design engineering disposition of minor or routine
items on Non "Q listed" construction. Field Engineering disposition of
failing test in concrete is one of these routine cases. In the future,
we could institute a full program of documentated resolution if desired
by Consumers Power Company. In our opinion, such a program would have
significant cost and schedule impact on the project without accompanying
benefits. If Consumers Power Ccmpany wishes to investigate such a pro- ,
gram, please contact us imediately. In the meantime, we cannot do othere
wise than continue with the current program which does not conform with
your referenced letter. Therefore, we request that the letter be re-,

-

examined and a suitable acceptance criteria for Hon "Q listed" work be
developed. ,

-

Ver' truly yours,

/
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AGENDA

!

i UPDATE ON DESEL GENERATOR BUILDING

$ Settlement Date Proj ect
GeotechSoils - Borings -

- Lab Data Geotsch .

4

OPTIONS CONSIDERED BT BECHTEL
,

Project

IECERT DISCUSSIONS WITE CONSULTANTS Geotech

DISCUSSION OP PREPEIRED OPTION Drs. Peck & Hendron

QUESTIONS All Partf.cipants

Soils and Effects on Underground Utilities
Bearing Capacity
Settlement
Liquafaction

;

Structural
Licensing

.

INTERFACE WITE NRC Project /Caotech

S1DeanT AND PLAN FOR ACTION Project
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The following information was given Gene Gallagher pertaining to questions he had
bM

on the administration building settlement probles p tha.12/21/78 log.

1. Question - When did problem occur?
,

Answer - Near end of August 1977. An adjacent slab pour was being made and a
f

Field Engineer noticed a gap between the form and top of grade b-== ' --

g r.a3 -M- -

~c h eld Engineering paked for su
-

t

e of c column anchor bo h . J m..

'
"

-

,

g*+*- M e 6
fallowing w found(:

P = 1.32" South
a

N = 2.04"k.

M = 2.4"
. . p
i

L = 1.92" to
a

. K = 3.36"3

J = 3.36"g

* - .. H. = 3.48 North-

t

2. Question - How many borings were taken and what were their location?

Answer - A total of seven borings were taken as a result of the problem.
W r:?

Five in the administ'tstion building and two outside. Of the twog
'

one was in the evaporator building area and one was south of the,

i
' diesel generator building. Both the evaporator building boring and

diese1' generator building boring noted good material. .

i *
'

-
,

3. Question - Correceive Action - How anny footings involved, how much fill anterial-i,

;.,

| . f
'-

removed?

'
.Assuer - Removed grade beam, footings and material down to good asterial. Back-

|. filled with concrete to bottom of footing forming a continuous mat.g

'

,

t -

,

. .. - - . . . . . ..

.I

, .- . ._ . , . . . , . _ ,, - . . _ . - . , _ . ~___.m., _ , . . _ , - _ - . .
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4. Question - Cause if it had been dicarmined.

Answer - Cause - Percent compaction was less than reported by U.S. Testing.

t.' Erroneous naiaccion of compaction standards.
>

5. Question - Yas fill p1Aled any different than 1:t the diesel generator building

armat

Canonia pladed the diks and plant fill. Later, excavation for steamAnswer r

' tunnel was ande belev administration footings to approximately 613'
- &

elevation Poured,Ateam tunneV latar hand compacted clay to bottomn
. ~% *

of footing. J.,,., ' - - elevation 622'-6". Placed sand above footings

to top of grade beam. The re-e'r.cavation 'and backfilling weuld have

Bechtel and this work was non-Q. ew /u.ekM# M
been d done bw - > J '.' M i @ n e r p<ps

-

.

6. Question - Foundation details. .,

@
Answer - Total length of the administ:scien building approximately 160'-170'.

Original footings were 8 nat. footings. The middle 6 footings were

7 '-6" zg'-6" x l'-9" -deer. Southern footing was 7'-6" x 9'-6"X
~

-depah l'-9", northern foeting 5' x 6' x l'-9" deep. Bottom of the footin.

p 622'-6". Columns go up to the grade beam. Bottom of the grade beam
_A

M 629'-6" a l' wide)s' stated above in 3j c' nre design of

footing to continu wa mac 7'-6".wida.
,
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I Parsersnh 12.6.1 milors the water content of Ione 1. lA. end 2 to be 2 iereentOc nointse

below optir.um rr.oisture content and shall not be core than 2 percentage points ah e'
,,

*.

ontian a moisture centent.
. -
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L CHANGE MEQUEST s 5 KETCH<

*
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,
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Field requests that the moisture content for Zone 2 be relaxed to allev a vater
content of 2 percontage points.belov opti=un moisture codtent, sr.i 5 percentage
points above optir.us coisture content.

*

*

Field requests this change for the folleving reasces:
.

' 1) P.xcavated material fres cooli5 pond is excec:ively vet.

2) It r.oisture relaxation can not be authorized, work will have to be

{ stopped. .
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O 1~ Testing intervals for earthwork field densities taken during the I

\ interim; material" testing. services' subcontract.(Specification 7220-C-[9 3. .a
238A).3'were established.in Pittsburg Testing.:. Laboratory's-Quality

. | %. . .
2 assurance Manual. This: interval was one (1) testrper 500' cubic yards |

- ' -: - placed ~. -

. Testing-intervals for earthworst field densities taken under the'~ -

permanent material testing service succontract is estab12.sned :n
, ,

table 9-1, page 1tta of specification 7220-C-208. This 2.nterval is

one- (1)-, test oer 500 cubic yards' placed. , MContinued on. Sheet 2.);.- .
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:. Based upon 10M. dated March 21, 1974 J. P. Connolly;.to P. A. Martinez. .. . .. !,7: .
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1 u. . r- (QCI,.M. .:085_) ,' Engi.n..ing. comments,W,eeri.ng has reviewed 'the response <in bl.ock 15 above ... m t
. . . .-.

and adds;the-fallow
. .. .. -
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. @1' on- March 22, 1974. This -resolves QC'.s . question as to testing
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* M: procedures and other. test infornation to: resolve th.is_N. CR. ,.ID I

-- - -
,

J.5% " . . " M . J ".%M| - MM
-

#
.

.mt . ..
. - '~ ' '

= b.'E 5.cY, e
n. 7 ;m-/Ihe,rGeotech group was'gconsulte,d on thau engineering disposition

-
!

. 2
. ;,_ of'.this NCR... Nothing iii cur' response to;this NCR.or in 3E3C 238.

. iy."- ,--

- 6. . ,Di is meant to abrogate Field Quality. Control responsibilities.,,,/ . j.
. .

.

.. -. . ... _ __
.

,

..h.
,

_ . . . . . ~ i*g

NCR C-26g.3aartrion.1._" ,s g+g. -' ;w~ g~10 'TheNb' ve;. comments..close:ypy%;:.a-p; ~ ' ;g.g*:.;.g'.~ . + g,; : g''.g;. .. .. ..

. . .. - o
'. pg.;t

. . . . . . . . . = . _ .
. ,

'0 ..
.

,, ..

y*:,r g -

3: . . I..
,

5.ct: ,, , ,

i . . ,y
* - .-

' "> * '
.: :. . ..

''
\

* ' . ...:.,_..:....

/ [r '.
. . .

j.. g...~. .

. wm ..

QT' .P id'-Mann. Pt . Je
.h.;:.. g;,. 4';g, W .. - . .

..p 3y.n :q:.3 yey- : :7.j?~ . "" - sg .f.g.f.f
,.

. ,

...
.y.

!
. . . . .n

-

_.

*. %s'* ' ~
'- ' '- .- , . -* :: : . *

. . .

. M_ # i M k
9. 2 .s M :;.;.;;. M M . .2.-c.s R_. i w .

.
.

:A .. . . ... .. ,

'? .. W.r & , @ .9 ES M $ @ ,2i% $ & M W A . in jJr .
. .. . . .

+-l.W % k?.W Q &$t, f:) M M GY.$ .:Q,5 ~ N..T.__ . . . . ~._. . !
n

.

%n4,i
.. .

a.._

. .. m w . o ....n.. n. w .. _ _g . m .g,p w n _ w ... .

,
..-

.

+.

. *** '.Q'if,ept - t . . .,. :. f - Qr y.* i.R fRf ,a ' i.$ e f.d.Q k'(.y-j.f T.y .m
'

._.-r- m .
. .

.

. .a,, "'
''.

,L: ['** * . .- . . . . , . .

. = ~ . . . . . . .
m... . .. .

, . .,7 . fg** ' i. _ _ . . .

. . g[ ," , ''*: * 1 1- 4 8 . 5- ' A;,-* w ] g ...f e. ,y . ,,gi 3.f 's,"*7 ) { ., ; , . .
,

~}# , '

6 . --~'--- .: ., , , . - - -

:.u@4T . , . --M: , g r ., , ,

- - .;.. y.
; . . . . .

.'. .. ,,..
.

z. - ., . ,

3 x .. ~'.. u. , .a .

. . e r . :. . .. :. : _. . .;: .. .

. . . . . .

. .
1'* ,, , . . 4.. ? . + . .

. ....1 .. . . ....

. ...'..' s<. -:
. . --

+ .* --
,

. . . _ . . .*.. s _. . . . .

.

' .a ...
- - - .

sm - _ . . . . .
'

.** * - '' . ,.

. ,Q . .-
* _d.:,;" ? sv

} ' Ji -i. : *.- -: 5,"f ; |fi,gg e < ;67. . ;. .; . ,,, ; ;'' '
, _ ,

'

's .
, . . , ,

. s, . OC - 3NCR
0 . \. *. 4:. CANARY PIELD ENGR. .GOLDENRCO RESP. ENGR. p..; ,|3;3*i.s.,T [,',y. q - a.e 0 31 :'':,.

+
'

. . , . .
:::*

.
WHITE Q.C.ENGRJ . ' PtNK - O.A. ENGR.

. . . " .a

aEv. 7.m'' ' '#

__



.

?iirsim29i me-arar+-siwS2imJahassie i

- . . . . . .
.pc::. ..-

-a . . - ..

M. . ;. : ." . .' S Bechtel Associate @rofessional Cor; cration
. .

,

..

m-
'

inter-office Memorandum
'''c.- BEsc - 238 -

,

..-
,

if3 To E. E. Felton Date March 15, 1974

E d. m up%. w Y; e- . . .: .uw . . , .

c.1, Sutiect Midlan Plant Units 1 f. 2 '... . Q P.-A.~ Martines" ' ' ' ~

f. . -Job No. 7220 T= p m g tie m 9-

$ G !$ u Yl !5Engineering
'.I Soil Testing Frequency og.

.,

File: C-208,'C-210

Ref: 1) NCR C-26 Ann Arbor h*M i g ISM.

_
copieuo Enc: a) Su= nary of Test Boring

Program - 5 sheets EECHTEL FO'//E.o cc 1?.
Jo;7220.. *

* * :|.W.' ' - J. H. Allen
-

. puq* - -
g%N:. S.S.Afif1} j

-

-=

1
r

M. Dragicevic ,
_

.

* In response to Ref.1), the Geotechnical Services Group has reviewed the
testing done to date and reco= ends the prog am of corrective action
described in the following paragraphs.

.

A total of 63 borings, located in the t.*est, North, and Northeast Plant
Dikes, are proposed. The boring locations, depths, and the required tests
from each boring are shown in Enc. a).

The estimated cost of the program is $30,000. The drilling is estinated
to take appro:dnately four weeks with the testing to proceed concurre .ti/
but requiring an additional six weeks to ec=plete.

Due to the li=1ted ti=c available before full-scale earthwork operations
k resume. Engineering reco= ends that Raymond be requested to perform the

drilling and U.S. Testing do the laboratory testing.,

~.
It is also recocnended that the drilling and testing work be done under-
Geotech's supervision, 'and that any questions relative to the' proposed
boring progras be directed to them.
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. ,. ;. . . . P. A..Martines-

_ .?. .v .v, .m , ..., ..--sw nom J. P. Connolly' '

2.a w ...~ BC2 C-26 ~
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['{,"'.QC%088 -

quality Controlo,,

.u . + tt.
. . . , . . .
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Pield' Quality Control does not cencur with the %-insering;

Disposition stated in block 15 of NCR C-26. The reascus for
this non-concurrence are as follows:
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- - 1. Sufficient info ation concerning the type of tests and
testing procedures are not contained in the Ecgineering-
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. Project Superintendent for the corple-ion of the work..

The NCR vill be closed out after reinspection of the work
by quality Control Psrconnel.
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INCONSISTENCIES DISCOVHED TO DATE
,

'

.

QUESTION f6

It is my feeling that this is the most significant ices out of the seven
ilisted. This is confirmed by several observations to data and may be born Iout by the lab tests.
'

observations to date:

1. As noted in an attachment, this problem (; election of incorrect
proctors) has occurred in the grade beam failure. Bechtel at
that point did not elect to modify the method of testing in light
of the situation. ~~

.'

2. The methods being employed on site at this point in time are de-
signed to verify the selection of the correct proctor. Currently,
for each test a proctor curve is developed to assure the percent com-
paction. Construction may proceed with a one point verification.
(see attached for procedure)

3. When all tests are complaced at the lab in Boston, it will be easy
to compara the 3.M.P. which were developed from the material which
can readily be compared with the U. S. Testing results.

4. At this point, the proctors look suspect because the average is
3approximately 125#/ft , which could be significantly less than the

ones developed from the borings.
.

.. -

In conclusion, it appears that the field tests are, at best, suspect and at
worst, of no value at all. Corrections should have been made during the process

.

of supervising the work to account for the gaps provided in the specification.
I'm not sure if unch thought went into the types of materials to be used for
foundation support.
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TOTAL TESTS IN D/G AREA -

279 - Tests
.

Less than 120#/fc3 39 tests, or 14%=

Between 120#/fc3 and 125#/fc3 109 tests, or 39%=

Greater than 125#/fc3 131 tests, Or 47%=

Average dry lab densite for all tests 124.92#/fc3=

.

i. .

e

f

%.

|

|

e

u
"

i
!

i
!

!

!

, . __, ._ . _ _ _ _ _ . _ _ _ _ _ _ . . __ _ ._.__- . . . _ . _ _ ~ . . . _ . _ _



_ _ _

" |_ *

g- c.

J' ~~
.

.

. .

l

t?

INCONSISTANCIES DISCOVERED TO DATE-

Question #1

Discussion
.

Work performed during Diesel Generator area fill era was not done under.the direct
supervision of a qualified soils engineer. In fact. Geotech (soils consultants
to Bechtel) did not have anyone on site bet seen late 1974 and June / July of 1976
(the grade beam failure). Attachment 1 is an 1.0.M. describes the responsibilities
of Geotech during the early phases of the job. The item of the letter indicates
that the need for Geotech personnel is based solely on the availability of Field
Engineers and Q.C. personnel. The letter concludes by stating that the acceptance
authority for earthwork was delegated to Q.C. and Field Engineers.

It would have seemed prudent at the remobilization after the 1975 slowdown to
reaffirm under the supervision of Geotech that work was being performed properly.
Failure to do this has resulted in' specification and work operation misunderstandings.

+ . - -

e

1

)-

i

RMW/11-1-78 '

,

.

D

W



.
.

. .-
-

; i i
. . . . . .

j

J ..
" (Pp f' I $I| E ' ~~T I CV L.

- t ga( . 00T0 41974
- "*

Bechtel PowerCorporationJ.) ""

,' FIRD QUALITY ASSURANCE " ",, Interoffice Memorandum
/4IDLAND, IAICHIG AN

''
J. P. Connolly October 1, 1974,

"

son: Job 7220 Midland Project Fe T. C. Valenzano"'
Geotechs Responsibility on.

,

. Earthwork Subcontract or Construction ,

0-817

u Hidland, Michigan% ,,
,

~

This is in rerponse to your request for clarification of Geotech's; *

! responsibilities during summer 1973: Geotech's responsibilities
-

!
vere that of providing design arsistance to project engineering

,; and assistance to field engineering and QC. Furthermore, Geotech
j has the responsibility for being cognizant of all phases of the
!

soils work in'both engineering and construction. It is their
+

responsibility to be assured that the design is properly
.

interpreted, construction properly performed, and the specified
testing requirements properly implemented, and if they are not
satisfied, to advise appropriate management personnel. It was
within this context that Geotech was allowed to perform acceptance
validation for both field engineering and quality control.

This was done because 'sufficiant nu=bers o'f experienced Bechtel
'

field engineering and quality control personnel were not available .
,

*

on the site. Geotech's assistance was requested for this reason.
.

Sufficient numbers were later made available and Geotechs services
.*

as an acceptance authority was delegated to QC and field engineers
for Q and non-Q vork respectively. *
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INCONSISTANCIES DISCOVERED TO DATE

Question #2

Discussion

Although lift thickng58 may not be solely responsible for the poorly compacted
soil, we believe that it is a factor particularily if the following is considered:

1. Dames and Moore recommended 6" 8" lifcs and the report as written today
and supposedly used as a design document, still states that the recommended
lift thickness be 6-8 inches. (See attachment #1)

2. It has been d cumented by letter and log entries that on several occasions
the 12" left thickness which is unconservative to begin with were exceeded.
(See attachment #2)

In conclusion, it is evident that the unconservative approach to lift thickness
has aggrevated and contributed to the poor soil conditions.
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P.O. Box 1963 h. .

Midland, Michigan 48640 4.

July 23, 1974 |E
,

'

Hidland Proiect Ct.'O 7020 f

[
'

Canonia QA/QC Daily Report *"'
- ,

.

File: 16.0 Serial: 81FQAF.74 . ,

i, ,

* '

f
*

*

Mr. J. P. Connolly . , ,

'
Bechtal Power Corporation - ..

''

P.O. Box 2167 *

Midland, Michigan 48640 - - -

. ,

.

~ '

,'
*

Dear Mr. Connolly: '
. .

'

There is a discrepancy in the Canonia Fill Placement QA/QC
'

Daily Report and 'Lif t, Thickness Check for June 4,1974, in the QC Fila.
*This report gives length 1075' i, width 150' i, load count 428, and -

average lift thickness of l' uncompacted. Using 18 uncompacted cubic
yards per load and the data above, we obtain an average lif t thickness *

of 15.5" uncompacted. According to Specification C-210 Rev 2, Section .

12.5.2, "the uncompacted lif t thickness shall be not more than 12"."
. . .

*We request an explanation for this discrepancy by July 31,
' ' '-1974. 6 .- . .. .

*
- . - . .

Yours very ly,
,. - A , |

-

.

[ |
- -

. .

*

J. L. Corle'
..

Field Quality Assuranca Engineer. .
.

. . .*g .

JLC/DEH/dm . .
, ,

-
. .

. .
,

CC: HWSlagar *
-

., ** * **
RCBauman

-
. -

.

.' * ** '

TCCooke . ,

. . ..

*
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censuutas rot t.t cor.!PA?iY Bechtel Power Corporation

.

.' o EDEOV E' &eastome,saa ver-
'

/ JUL 3 01974 J ***'"''''''*"'8"
_

July 29, 197h
IA!DLAND PLANT P.'!OJECT

'

*
-

M!CLAND,14!CHIGAN ~ v n.e '

,

.-

Consumer Power Company '""

P. O. Bor 1963 "*

Midland, Michigan h86h0
,

,

At'tention: J. L. Corley
-

I"""

Reference 81 EME 7h.
,

'Datet July 23,.197h
MCL-C19 *

~

Dear Mr. Corleyi ~

Verification of lift +h4chans is perfo=ed, in the field, by quality-

Control personnel of both the subcontractor and Bechtel. Lift thick-

ness verification is docusented on the subcontractor's lift thickness
report and the Bechtel Quality Control inspection plan for that area.
The approximate 1rcation of the placement and amount of fill placed
(truck count) are also recorded on the subcontractor's report. Rzrther -

investigation of reports' for the day in question, (June k,197h) indicate
that some of the fill reported to have been placed in a "Q" area was *

.

actually placed in a non "Q" area. This situation has now been cor-
rected by having the track count made at the point of placement rather ~

*

than at the borrow area, as was previously done.
,

It should a6ain be stressed that the inspection of the earthwork lift
+hiahams is perfomed at the point of placement by Quality Control per-
sonnel. The load count discrepancy for the day in question, or any other
day, has no effect on the quality.of the completed work.

.

Sincerely, .

4.

. P. Connolly
,

|

JPC/imw
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Bechtel Corporation . . :- :
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> , . - , . . ~
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Interoffice Memorandum -
-

.

. .
-

.. i .:.. ,

August 5, 1974eJ. P. Connolly .,, ,

h''" L. Y. Hendry
* Discrepancies in Report -

.s
'

ce Quality Control
*

.

Mi A1 =A, FPM -n.

y
%, Job No. 7220

*
.

'

This letter will confirm the fact that hre are a few minor differences-
.

between ny daMy field inspection report, subcontracts daily report and
Canonies QA-qC daily repcrt fo'r the day of June 14, 19715 All reports a-

gree that it was Zone 1 naterial that was placed upstream fron the sand *

drain, but the a6tual area covered is a little cloudy, as in the actual
Corrective action has since been taken to noreload count for this area.

closely keep track of placement bays and all loads are counted on the fill
by w dung nan.

.

cy, J, .--
, .. . . . ..

-

.
.

L. V. h Ar r
. .

.

LVH/jnv .

s

.

.

.

4

\ .
. .

* -

, .

t

,

$

|

|
'

.

i - .
,

! ,

J. .

*

( em +ra

i t- . ; . . .___ :: _ _ _ _
' W = .:.m. .

- - .
-. - _ - . _ __

.. .
. . . . .

' ' " ' - = ,__



'

.

. .

|) s.. p~
*2
3|
El .sj
.s
-m
3

All of the materials mentioned above should be considered suitaale-10
MHowever, it is recomr.ded i.

for use in the construction of the plant fills.
[
3

l in the plant ares,

that preference be given to placement of granular materia s g

.fj
if possible, due to the relative ease of compacting these materials.

Granu.l e n
$
{

*

d of
materials can generally be placed and compacted properly un er a range F

Cohesive clay f*D moisture conditions using a variety of compaction equipment. .rfjj h

7.'.} p|
solls can generally not be,placed during periods of wet or f reezing weat er,4

- i d backfill 3f ,e .

<.~ c \ in addition, clay soils would be difficult to place In restr cte ;

k d y
{~h,f areas because. heavy compaction equipment would be required to brea -up anJ.-:-..

i-[ ticns. j

{ dl compact hard chunk-size pieces that would be rermved f rom on-site excava43 ?
Filling and Backfilling - it is recommended that fill and backfillh

iA '. ;|
i'$..'j.

-

materials Le placed at or near the optimum moisture content
f., C in lifts approxi- {
,M y"

h lift be compac:ed ]
- i .

{ *:[i
mately gto eg Igs in loose thickness and that eac 1:. o .

}O'3,' ,
6'4.4.? I in accordance with the following criteria: i

MN 5
iD ?

|W RECOMMENDED MINIMUM COMPACTION CRITERI A[h _PE RCENT OF MAX l MU M 0 ENS 1T Y*ON-SITE j' .. i
hj$[ ON-SITE

CRANULAR 501LS. J
C0HESIVE S01LS_ i.gp PURPOSE OF FILL

s

d: 100 |yhr1 Support of Critical Structures
,

95 .
'

:
: 95', 90,

.i

/ j Support of Non-Critical Structures ,.
'

95
90

1 a Adjacent to Structuresg |; -

&$ 3 h
1 , Haximum density and optimum moisture content should be determined by t e\

~~
\

O.2N:. l
*

ASTM Test Designation 0 1557-66T.

Slopes of excavations cut into compacted fill materials should be;

into natural soils..,[ _ |;Q
the same as the recomended slopes provided for excavations??.it i

,.- g
-

..
,

s
.

' *m

'f
H

A-18
. | o-..

,

ik a

,

,

-
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INCONSISTENCIES DISCOVERED TO DATE

~

Item #4 - References: a) Bechtel Design Standard, C-501
b) Bechtel Spec., C-210, C-211

Conflict: C-210, C-211 both specify 80% relative density.

C-501 specifies 85% relative density for structure support.

Question: Has Bechcel's specifications, C-210 and C-211, always used 80%
relative density as a compaction standard?

Answer: 1) Specification C-211 for structural backfill has always specified
80% relative density.

2) Specification C-210 did not originally address the requirements
for compaction of cohesionless materials to be utilized as plant
area fill. Revision 5 of the specification is where the require-,

i ments for Sands first appeared. When the specification was revised
! to add a paragraph about sands, it was added at 80% relative den-

sity.
4

In conclusion, the specifications have always been inconsistant with the Project
| Design Standard. "* " ''

.

4

h

*
.

|-
|

|

*

j -

-
t.

|
| ,

. . RW/10-24-78

1
- .

[l



, .- - . . . . - - . - -- - -. . ..

*
.

, .

- .. .- -

ab

s - .
* *

._

|

INCONSISTANCIES DISCOVERED TO DATE

7. The Bechtel specs do not reflect the compaction requirements as found
in the Engineering Design Documents and the Dases and Moore Soils Invest-

-

igation Report.

References: Confirming ASTM-D1557-Method D.

1. Pase A-76 of " Soil's'and Foundation Investigation
Report". December 1975.

Support of Structures - 100% B.M.P.

2. Page A-18 as in #1 -

Support of Critical Structures - 95% D1557

3. Table 10 of as in 1 -
.

Support of Structures - 95% D1557

4. Standard #C-501 - Under Desian Documents - 2.4.4 -
" Soil and Foundation Investigation Report."

5. Speicific'ation C-210 - section 13.7 -'
,

.

95% ASTM D1557

References to BMP (95%)

1. Spec. C-208 - Section 9.1 - 957.B.M.P.

2. Spec 210 - 12.4 Refers to - 95% B.M.P.

3. Spec C-211 - 95% B.M.P..

From the point in which Bechtel anticipated (field) doing the plant fill
work the question of which proctor was correct was an area of confusion.
In fact, the field wrote Engineering a letter asking for a clarification
which was not addressed by letter (the question of proctors). FCR C-302
was finally the vehicle for answering the question, in that Engineeringapproved the use of the B.M.P.

Apparently, the specification (C-210) was still not clear since a telecon*

was recorded (attached) in which Engineering stated that their method for
the plant fill area is acceptable. However, in 1974 Geotech stated in a
meno (attached) that the plant fill ~ compaction requirements are as that
stated in section 13.7 (ASTM D1557). Obviously, the intent of which proctor

,

to use has always been unclear. It is my opinion that 95% of D1557 is what
was intended to be used under the plant. structures. *

This conclusion is based on the following:

.1. All design related supportive documents indicate 95% of

i. . . - . .- . . . . . . . . .
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D1557. A telecon with Geotech also confirmed that the
intent was to use the more conservative method.

2. Justification for clarifications were within the specs
themselves, which were not clear to begin with.
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All of the materials (nentioned above should be considered suitableI

for use in the construction of the plant fills. However, it is recommended
.

that preference be given to placement of granular materials in the plant area,

if possible, due to the relative ease of compacting these materials. Granular

materials can generally be placed and compacted properly under a range of

moisture conditions using a variety of compaction equipment. Cohesive clayAl
rj

soils can generally not be placed during periods of wet or freezing weather.cru

I !
di !

In addition, clay solls would be difficult to place in restricted backfill'

3,0

.Y areas because heavy compaction equipment would be required to break-up and

J.' compact hard chunk-size pieces that would be removed from on-site excavations,tw
7 Filling and Backfilling - it is recommended that fill and backfillV

,..

materials be placed at or near the optimum moisture content in lif ts approxi-
i

,

+
. .

-y mately six to elght,. inches in, loose thickness and that each lift be compacted:n ;

} In accordance with the following criteria: "

~ *4
1, ',
v !.<

[ _ RECOMMENDED H!NIMUM COMPACTION CRITERI A
,

'

g PERCENT OF MAXIMUM DENSITY 2
ON-SITE ON-SITEy _ PURPOSE OF Fllt. g

_ COHESIVE SOI LS GRANULAR SOILS 1
s.+

,

N I Support of Critical Structures 95 *100,1 1

8 h Support of Non-Critical Structures 90 95 1
*

w
Adjacent to Structures y

90 95
'{

'
$d

.

.$.
.

j ;Il * ! IHaximum density and optimum moisture content should be determined by them

-} f ASTM Test Designation D 1557-667. ! ;

| {. -[ [ Slopes of excavations cut into compacted fill materials should be i
-}
.

the same as the recommended slopes provided for excavations into natural solls.
b |

j ! 5
l. .M

-' -

..
4 A-18
) 3,

m 3

9,e . . m -- -
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[ ? Filling operations should be performsd under the continuous techni-
:

cal supervision of a qualified soils engineer who would perform In-place}
'

-

|

density tests in the compacted fill to verify that all materials are placed-

and compacted in accordance with the recommended criteria.0 - .

, ,

RECOMMENDED HINIMUM COMPACTION CRITEAIA

| ON-SITE ON-SITE ,2

SAND SOILS CLAY S0lLS,

[|- '

1 PURPCSE OF FILL PERCENT RELATIVE DENSITYr PERCENT OF MAXIMUM DENSITY **
';

Support of ,

~

; Structures 85 1 00 "
.

b
'

Adjacent to
Structures 75 95

.

:t
'

Areal Fill (Not[3 supporting or 70 90

h
,

adjacent to,

structures)'" m

~*
J .. . ,o , ,

.

.~l
'

-
.

~

* Maximum and Minimum density of sand soils should be determined in*

a
f. accordance with 'A.S.T.H. Test Designation D-2049-64T.g

~ 4

Maximum dry density and' optimum moisture content should be deter .'

1 **
mined in accordance,with A.S.T.M. Test Designation 0-698, modified''

.

j r to require 20,000 foot-pouads of compactivo ,nergy per cubic foot
,

e

of soll.
'

-

,

4i -
.

,. i s
. | FOUNDATION DESIGN DATA**

* ;t
'

# General _ Foundation design deta presented in this section assumes'

.;

| i that Indifidual building areas will be przpared in the manner previously,

'

|
. ;

t

recommended. I't is our opinion that the major " plant structures may be
.

*
p

; <

i satisfactorily supporteo en mat foundations established at the presently
.

| j';
>

\

I
|

planned .21cvations. >Similerly, shallow spread foundations' founded on con-

I' | trolled compacted fill soils will provide satisfactory support for the-

'

appurtenar.2 structures.-'

.c
A-76 "

.
,

. ! i.
- t

ms e assooene'

,
_ ,

s :
| | . . .,

'~

,

s

f
.

-
..

',|
~ ~-+~ +. r 't . ,.5[ ;r

_ _ _p_
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12.0 ccMPACTION CRITERIA**

.

1

tl Fills up to 35 feet thick will be required to obtain the
h, f Fill will also be'4 final plant grade elevation of 634.i

'%'
7A |' required to achieve the foundation elevation portions of the

;;

1
'

fw
Backfills willauxiliary building and the turbine building.

f@F-j |
; also be required around ,all structures..

.: ,, !

W !
g. On-site excavated soils, both sands and clays, are3,p |

Soilstyr 4 considered suitable for general fill material.
containing organic natter are nct suitable fcr use as fill

..

materia 1.;.E3h~I
1..

: y

I:i
,J ~A-

All fill and backfill material should be placed at or near'

$w..f .' '

the optimum moisture content in six to eight inch lifts.
,

gWf,
Each lift should be compacted in accordance with the -"

f'
1

recommendations shown in Table 10.
,

,,y&d -

, is '

i a
-

.

%j I. No compacted soil'should be allowed to freeze. It is

;

recommended that all frozen soils be removed and the
~

-
..

! 1 I

affected zone be recompacted prict to resumption of1 :

'{$ Till compaction and decisions.

j j operations each season..s ,
,

'

regarding remedial measures for frozen soils at the surface
l

'

|?
'

{ should be performed with the supervision of a soils.

!" 3

In-place density tests in compacted fill will be
{ engineer.-

'
:

. ;,
J.

h. 51
-

'

3.

.

|

*

4

..T , : ',.
~ ' - ---.

. . .- __ _ ____
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9TABLE 10 ;.

$MINIMUM COMPACTION CRITERIA
E-'

PLANT AREA FILL AND BERM 1 '

L' I
i

?Minimum Compaction Criteria D '

Function of Fill In Situ Sandl In Situ Clay 2 4,w j

i l

Support of Structures 85% 95% 5i3

2'
|Adjacent to Structures" 80% -

|'

95%Category I Slopes -

95%' Berm -

95% ;'

Area Fill (not supporting -

I or adjacent to structures) (
(

! ;

I
t

. Notes

c 1 All sand' compaction is in terms of relative density as
determined from ASTM'D 2049 test.

~ '' -
-'

,,,
'2 All clay compaction is in terms of maximum density as ,

determined by ASTM D 1557, Method D except for area fill i

not supporting or adjacent to structures. In.these areas
ASTM D 1557 nay be altered such that only 20,000 ft-lb/fts fo

energy would be required.

Strength and compressibility' testing may be required.3

4 Gradation Specification -

The materials used for structural backfill within three
feet of the exterior wall of any plant area structure
shall be cohesionless and free-draining. The grain-size
gradation,.as determined by ASTM C-136 (and C-ll7 when ,

required by the Field Engineer), shall be within the range i

shown below {
' Sieve size Percent retained

Fine Coarse

.

01 inch -

25#4 ' -

#10 0 50
040 40 95 ,

'

4200 95 -

-r

=a ,

e. $

, .



*
.

. . .

-- . .

. .) TktfD50.0 . h % f.- y. l
~

BECHTEL CORPORATIONs, f
POW 5R DIVISION jy y,.* -

,,

'

7e! 44e,u ecL' 3. t4-aay,-

4
Route 6. O-# CJhw'-.OS .

b C' TCEAGtA G og EITs b CLE%~

By:

b MO NE b * UN'

To og
U ' C '*

Date IO 7 19 77 Time ' A oc> A-M'
.

. ,

Subject '6 FEC C-2fO bA cWr u- ~T~ d~;i UG
Job No. - 77nn

'

. < ,

- .

I mur q A, w33 as.zyo. g ct.gfa., a ca.noa o e
.

%63 CT;i- SPcctticAnod Scz.n o o /3 Fo?z. PEMT
.

y /

M m -' G M B w r,tt . Secnou rs. 4 Fore rcsus

oF - Ql Anm ht.s (2cpegs To Scz-m u l24. ANO matToM
(2capwi ce-s ntr. F.sscitrct /W o o,FtCD (-72ocrom Pcus>TY
& Fog-. G.w PAcn a y op c o i+ c s,1 g ,, 4 3 c.it g t i_, , sua:.rrod' l

.

} 6. 7 Fog C.ouP^ c.n ard.. oE 'THc he MArcma t s. RG. Fen-S'j -

.

Tb rcsnac,te -Accorm ou Cc sa mt n+c- AsTe1 D-iss 7
i

*tA areca O _ Pt2ocrce., tA THowT Spec s n (- ' Pe. Trow T6-*

.

Tt+ . Be. cam _,%o,n o g, -

.

~

.ggg Tgis A4NossT N.i. ct is hih m gy gpge,,

C-7.os 5 cc T'o *l l . R y Os P-ccrio surs rb TH2= 7 ;uc9
.

%Bc.ourrz n er-a tt.1 t.s t-n c d Chi S Qf2- .T1+1. hsTM -.Diss:.

Es i TE2. T1+csc. MthrcrcI A-t s .Aao A-tse A-t.tca s ,

thc.t+ng. Ftc).,D { TWE, GMMW4 ) N CAi r M

Ta I:3 crt+rrt. Mop 88 cm ic4 OF,,77+nr Te T., E tTI-bro
,

M c : r-1 o o Is T ftcracr2C AcccPTADt-C 77o P,co rdEci-
.

caac.ig seg i,a c .
'

.*N

( )' ~

.

Ja-

. .

.
*

*

-

' .J -
. .

.
*

., . .

- ....:.id?.-
" *

. . .

m wr - __ -_m -____--------m- - . _ _ .-



._ . - -

,

1

,

#. .

- s._....._.._..
,, ,

,

.

*

&
.

-

Bechtel Power Corporation 1
-w

-

,

MEETING AGENDA

.

Midlar.d Units 1 and 2. - -
'

? Consumers' Power Company
* Bechtel Job 722o

,

DATE: Thursday, November 2, 1978,'10 a.m.'

PLACE: Ann Arbor Office, 4 D 5

SUBJECT: DIESEL GENERATOR REVIE'J MEETING

ATTENDEES: Consumers Power Company / Bechtel

DISCUSSION ITEMS: (I) CPCo/NEC Questions ~& Concerns
*

(A) " Inconsistencies Discovered to Date"

.
(B) NRC Exit Meetin's October 27, 1978

(II) Future Activities . -,

*

(A) Releasing Duct Banks

(B) Grouting Gaps Under Footing

; (C) Utilities Monitoring During Release of
; Duct Banks

: (D) Soil Settlement Instrumentation and-
'

Monitoring of Utilities During Surcharging
.

! (E) Preparation 'for Surcharge

,- (1) Protective Measures

; (2) Frost Protection '

g

'1
.

.

(F) Schedule
_.
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