Georgia Power Company
Project Management

Route 2, Box 289A
Waynesboro, Georgie 30830

Telephone 404 724-87 14
404 5549961

Vogtle Project

December 2, 1985

Mr. D. O. Foster

Vice President and General Manager
Vogtle Project

Wayresbcro, Ga. 30830

RE: Readiness Review Program
Module 13A
Foundation Materials and Backfill

LOG: RR- 589

FILE: X7BD102

Dear Mr. Foster:

Pursuant to your instructions I am enclosing Module 13A of the
Readiness Review Program entitled Foundation Materials and
Backfill. This module reports the work of the Readiness Review
Team and has been prepared in order tc present you with an
accurate picture of the readiness for operations of the Vogtle
Project, based upon a close examination of the plant foundation
materiale aind backfill pregram.

The Readiness Review process included an initial assessment and
review of basic licensing documents in order to identify Project
commitments within the scope of the module. The Readiness
Review Team then verified implementation processes designed to
meet those commitments, including programs and controls relating
to work within the scope of the module.

The team then engaged in a process designed to verify that
implementation prcgrams were operating as described in
procedures and other descriptive documents. 1In concluding this
verification process, the team then actually verified that the
licensing commitments and the procedure and specification
requirements identified were complied with.
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Project Management
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404 554-9961

Vogtle Project

December 2, 198%

Mr. D. O. Foster

Vice President and General Manager
Vogtle Project

Waynesboro, Ga. 30830

RE: Readiness Review Program
Module 13A
Foundation Materials and Backfill

LOG: RR-589

FILE: X7BD102

Dear Mr. Foster:

Pursuant to your instructions I am enclosing Moduvie 13A of the
Readiness Review Program entitled Foundation Materials and
Backfill. This module reports the work of the Readiness Review
Team and has been prepared in order to present you with an
accurate picture of the readiness for operations of the Vogtle
Project, based upon a close examination of the plant foundation
materials and backfill program.

The Readiness Review process included an initial assessment and
review of basic licensing documents in order to identify Project
commitments within the scope of the module. The Readiness
Review Team then verified implementation processes designed to
meet those commitments, including programes and controls relating
to work within the scope of the module.

The team then engaged in a process designed to verify that
implementation programs were operating as described in
procedures and other descriptive documents. 1In concluding this
verification process, the team then actually verified tha* the
licensing commitments and the procedure and specification
requirements identified were complied wi'h
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Mr. D. O. Foster
December 2, 198%
Page 2

We are confident that the verification methoeuology used allowed
the Readiness Keview Team to properly appraise the actual
condition of the foundation materials and backfill program, and
provided a valid means »f assgessing the quality of the program
having also considered applicable past audits, inspection
reports, and problems expirienced by other utilities.

Based on the examinations, inspections, and evaluations of the .
review and the responses and corrective actions committed to by
the prcject, it is the sonclusion of the Readiness Review Team
that the design and const ‘uction programs that govern the
foundation materials and backfill processes have produced a
final product that meets cesign requirements and licensing
commitments. Additionally, none of the findings identified
either individually or collectively, are such that the adeguacy
of the project foundation materials and backfil! program is
called into question. Therefore, the foundation materials and
backfill program meets the FSAR commitments.

Members of the Readiness Review Team and I are prepared to

discuss this module with you at your convenience. 1f we can

provide you with any further information or assistance regarding .
this matter, contact me.

Very truly yours,

gy

rg I - ///
(_4LA‘\ g cL{aLA£{;7
/ :

William C. msey
WCR/bjd
ec: R. E. Conway

Readiness Review Board Members
Reading File
Document Control
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PREFACE

Georgia Power Company (GPC), in order to gain added assurance of
the operational readiness of the Vogtle Electric Genera'.ing
Plant (VEGP), is conducting a pilot Readiness Review Program.
The VEGP pilot Readiness Review Program is a systematic,
in-depth self-assessment of work processes and verification of
compliance with regulatory commitments. To accomplish the VEGP
pilot Readiness Review Program, the work processes and
regulatory commitments were divided irto manageable segments
called modules. There are approximately 20 modules. Each
module is a predefined scope of VEGP activities.

Each module is intended to provide a brief description of the
method of complying with project licensing commitments
pertaining to the module scope and is not intended to make
further commitments or to revise in ary way prior commitments.
1f any differences exist between the commitments discussed in
this document and the licensing documents, they are
unintentional; and the licensing docunent governs.

Activities common to several modules are provided as General
Appendixes. There are approximately 10 appendixes. These
appendixes, as appropriate, are referenced in the modules and

are augmented in each module with module-scope-specific details
as needed.

The VEGP Readiness Review Program is being conducted on a
schedule to provide added operational readiness assurance to GPC
management in support of the VEGP Unit 1 operating license.
However, conclusions reached regarding programmatic and
technical adequacy through review of VEGP Unit 1 are indicative
of Unit 2, since both units are being designed and constructed
together under a single quality assurance program; with like
management controls, procedures, etc.; and to the same
specifications and criteria.

“tone and Webster Engineering Corporaticn has been contracted to
provide technical management for, and technical personnel to
implement, an independent design review as a part of the
Readiness Review program. Additionally, Stone and Webster is

reviewing project responses to Readiness Review findings for
technical adequacy.

The VEGP Readiness Review Program is not intended to eliminate
or to diminizh any authorities or regulatory respongibilities
now assigned to or exercised by the Nuclear Regulatory
Commiseion or GPC. Further, the Readiness Review Program is not
intended to change the techniques of inspections or assurance of
quality program activities. Rather, the VEGP Readiness Review
Program is an added program initiated by GPC management to
assess the VEGP and to provide additional feedback to management
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80 that they may initiate any needed corrective actions in an
orderly and timely manner.

The scope of work processes and regulatory commitment compliance
covered by each module will be assessed by, and the module
prepared and reviewed by, individuals collectively familiar with
the design, construction, and operational processes of nuclear
power plants. It is th2 collective opinion of the Readiness
Review Task Force, Readiness Review Board, and GPC management
that, based on their exjerience, the methodology used in the
module process will ass2ss, on a programmatic basis, the
adequacy of project comanitment implementation.

Readiness Review Discrepancy Reports and resulting dispositions
are reviewed by the Realiness Review Program quality assurance
staff and are input into the normal project process for safety
significance and potentia. reportability evaluations in
accordance with regulato>ry regquiremants.

0093m/318-5 ,
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EXECUTIVE SUMMARY

Introduction

This module documents a review program to ascertain whether the
design and construction aspects of the foundation materials and
backfill for the Seismic Category I structures comply with
licensing commitments and whether compliance is verifiable using
existing project documentation.

The scope of this module includes those design and construction
activities associated with foundation material (marl, lower sand
stratum, etc.) design analysis, selecticn, and placement of
Category 1 backfill.

The program consisted of three separate reviews:_ a degign
program verification, a construction program verification, and
an Independent Design Review (IDR).

In implementing the above reviews, project documents such as
design criteria, specifications, and procedures were reviewed
along with results of past audits and inspections. 1In addition,
the Readiness Review Board technical consultant provided
independent technical oversight and concurrence, and Readiness
Review quality assurance (QA) personnel provided QA surveillance
of the review activities. Statements from the technical
consultant and QA regarding their involvement and conclusions
reached are provided in section 8 of this module.

A brief summary of the three reviews .nd the method used in

classifying findings resulting from tae reviews are provided
below.

Finding Classifi.cstion

Followiag evaluation, findings were sub ected to categorization
as follows to indicate their relative importance:

Level 1 - Violation of licensing commitments, project
procedures, or engineering reguirements with
indication of safety concern.

Level 11 - Violation of licensing commitments or
engineering requirements with no safety concern.

Level 111 - Violation of project procedures with no safety
concern.



Design Proqram Verification

The verification of the design program was performed in two
phases. Phase 1 consisted of a two-part review of design
criteria and detail design documents to verify inclusion and
implementation of commitments.

Phase I1 consisted of a review of selected detail design
documents for compliance to applicable procedures and industry
standards (e.g., ANSI N45.2.11) as committed to in the Final
Safety Analysis Report (FSAR). Documents such as design
criteria, caiculations, drawings, specifications, design change
documents, and related studies/reports, were included in this
review.

The design program verification resulted in Finding 13A-18,
which was classified as Level 1I. The finding involved
noncompliance with the applicable procedvres and requirements
established for the geo:echnical calculations for foundation
materials and backfill. teveral initially reviewed calculations
had not clearly described purpose, references, assumptions, and
design input/output cor-elations. The parameters supportive of
liquefaction analyses committed to in the FSAR were not readily
identifiable in the cal-ulations without the help of the
originator. Calculation checking was lacking in a few cases.
The Project has resolved this finding by reviewing all
(approximately 70) safecy-related geotechnical calculations.
Calculations were revised and upgraded, as necessary, to improve
clarity, completeness, and conformance to project procedures.
The Project has alsc developed an additional calculation
(roadmap calculation) taat provides reference to the parametric
studies included in the calculations and the design values
identified in the FSAR.

A reverificatior review of the upgraded calculations was
conducted by a joint team consisting of members from both the
IDR and the programmatic design verification teams. Their
review has verified that the calculations met the programmatic
design control requiremerts and the support design values and
parameters included in the FSAR.

Details of the design program verification are included in
section 6.1.

Construction Program Verification

The construction program verification consisted of commitment
implementation assessment and construction assessment.
Commitment implementation assessment determined whether
construction incorporated licensing commitments into
implementing documents, whereas construction assessment
determined whether construction activities met the design
requirements.
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Commitment implementation assessment consisted of a review of
the 24 construction commitments identified in the commitment
matrix (section 3.4). Twenty-two of these commitments were
adequately traced to implementing documents from the time of
initial implementation to current status. The two remai iing
commitments were identified as Readiness Review Findinys 13A 1
and 13A-2, both Level 11.

Finding 13A-1 dealt with the allowable moisture range for
Category 1 backfill. The FSAR required that backfill moisture
content be within 2 percent of the optimum, whereas the
specification allowed the moisture conteat to vary from 3
percent below, to 2 percent above, the optimum. Evaluation of
this finaius revealed that engineering had revised the
specification after reviewing the test data from the Category I
backfill test program and determining that the moisture range
wae acceptable. At the time the change was made to the
specification, engineering failed to identify an FSAR change.
An FSAR change will be made in a future amendment and is
adequate corrective action to resolve this finding. |

Finding 13A-2 involved differences betwean the settlement
monitoring program after initial plant cperation, as described
in the FSAR, and with directions given in the implementing
specification. The project response explained that the program
for settlement monitoring has undergone change and is in
accordance with a recent agreement with the NRC and that the
FSAR and specification will be modified accordingly. Since the
finding was against future work, there is no project impact.

Construclion assessment consisted of a review of approximately
L1100 records to ascertain whether construction correctly
interpreted design documents and whether the as-built condition
of Category 1 backfill complied with the design.

Four findings were identified during corstruction assessment, of
which, one (13A-22) was a Level 1I: finding and three (13A 3,
13A-5, and 13A-6) were Level I1I findincs. There were no

LLevel 1 findings.

Findings 13A-3, 13A-5, and 13A 6 were dcviations from procedural
requirements and did not indicate progremmatic failures or
physical discrepancies. Finding 13A 22 involved some borrow
area gradation test results (secondary cocuments, i.e.,
documents that are redundant to other dccuments which are
normally utilized for verifying acceptability of soils
placement) that cannot be located in the QA records vault. The
data represented by these missing records is available in the
results of the powerblock backfill placemat gradation tests
retrievable from the vault, and is verified as acceptable.
Construction has initiated a program Lo evaluate vault record
storage and to correct identified filing errors.



Details of the construction program verification are found in
section 6.2.

Independent Design Review

The Independent Design Heview (IDR). conducted by Stone and
Webster Engineering Corporation, evaluated the technical content
of the design documents related to the geotechnical design of
the Category 1 foundations on a sample basis. The documents
reviewed included calculations, engineering reports, design
criteria, specifications, drawings, and deviation reports.

The IDR initially ident fied a total of 11 findings. Upon the
presentation of additional information to the IDR team, one of
them was classified as & nonfinding. The remaining 10 findings
have all been classified Level I1 (one) or Level 111 (nine)
since they were assessed to be documentation deficiencies with
no safety concerns.

Finding 13A-15 (Level 17.1) resulted from the collective nature
of seven of the nine findings that related to either
calculations or design criteria. Specifically, the IDR review
process revealed incons stencies in the use of such items as
soil moduli and building loads, incomplete documentation of
design assumptions, the absence of certain calculations as
support for design values, and an overall lack of attention to
detail in the calculation preparation process. The IDR team
considered the calculat.ons, design criteria, and associated
crose-referencing to the FSAR to be insufficient in detail,
documentation, and accuracy. This resulted in a commitment by

the project to review and revise, as necessary, all project
geotechnical calculations.

In order to evaluate the adequacy of the corrective action for
the individual findings and the collective finding (13A-1%), the
IDR team reviewed numerous revised or newly created
calculations. These calculations reviewed by the IDR team
tepresent approximately one half of the total population that
was reviewed and revised in response to Finding 13A-15. Based
on this review, the IDR team concludeg that the project has

correctly implemented the corrective action committed to and is
acceptable.

In summary, all of the IDR findings have been satisfactorily
resolved. The IDR team has concluded that, due to good

engineering judgement incorporated into the project documents
and a very conservative basis for design, these findings have

not resulted in any physical impact or impact on licensing
commitments.
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1.0 INTRODUCTION

1.1 INTRODUCTION

This module is one in a series of modules that provides an
evaluation of the design, procurement, construction, and
readiness for operation of the Vogtle Elactric Generating Plant
Unit 1 and common facilities. It is intended to describe the
method of compliance with the project commitments found in the
FSAR and is not iitended to make further commitments or revise
in any way prior commitments. Any differences between the
commitments discussed in this document and the FSAR, if any, are
unintentional. In the unlikely event that a difference between
this module and the FSAR should occur, the FSAR shall take
precedence and shall define the project commitments.

The scope of this module includes those design and construction
activities associated with foundation material (marl, lower sand
stratum, etc.) design analyses, selection, and placement of
Category 1 backfill.

The effective date of this module is July 1, 1985. That is,

changes in the included programs, organizations, commitments,
etc., occurring after this date are not addressed.

0015m/322-5



1.2 MODULE ORGANIZATION

This module is divided into the following sections:

1.

2.

Introduction.

Organization and Division of Responsibility - A brief
description of the project organizations and their
division of responsibilities as applicable to this
module. The overall project organization is discussed
in Appendix A - Organization.

Commitments - Project licensing commitments pertaining
to soils and foundations within the scope of this
module and as found in the FSAK, generic letters, and
other documents. This section also lists documents
that demonstrate implementation of these commitments.

Program Description - A brief description of the
processes for design, and construction applicable to
the scope of this module.

Audits - A description of the level of audit activity
by QA or the NRC as it appl1es to this module. Also
included in this section is a description of any
special investigations performed on work contained in
this module and past problems identified.

Program Verification - A description of the
verification plan development, implementation, and
results, including corrective actions.

Independent Design Review - A cdescription of the design
process technical review program, its implementation,
results, and corrective actions.

Assessment - The evaluations ard conclusion, by the
applicant's Readiness Review Tésk Force, the VEGP
Readiness Review board, Readiness Review program
quality assurance staff, IDR team, and Readiness Review
board module expert, of the subject work. This section

also identifies any items still open and the scheduled
closure date.

0017m/322-5%



1.3 VOGTLE PROJECT STATUS

Site subsurface investigations began in January 1971 and were
completed during excavation of the power block. Excavation work
was started in May 1974 and curtailed on September 12, 1374.

The excavation work was resumed in February 1977 and completed
in October 1977.

Placement of Seismic Category 1 backfilil in the power block area
began in October 1977 and is scheduled for completion on
November 1, 1987. This estimated backfii.l volume is 3,850,000
cubic yards. As of July 14, 1985, 3,785,256 cubic yards had
been placed. Placement is now 98 percen: complete.

0018m/301-5



2.0 ORGANIZATION AND DIVISION OF RESPONSIBILITY

Georgia Power Company (GPC), acting on i.s own behalf and as
agent for the Oglethorpe Power Corporation, the Municipe!
Electric Authority of Georgia, and the C.ty of Dalton, 1s
responsible for the design, procurement and construction of the
Vogtle Electric Generating Plant (VEGF). The Western Power
Division of Bechtel Power Corporation (Bechtel) is contracted by
GPC to provide architect/engineering (A/Z) services.

This module section includes a brief ces:ription of the
organization and responsibilities of GPC and Bechtel starting
with the functional group level for desiyn and construction
activities related to backfill. It also includes the
organization and responsibilities of the site contractor
involved in the construction process. Tnae section does not
describe all organizations and respon:ibilities, only those
pertaining to the content of this module.

0019m/322-5



2.1 DESIGN ORGANIZATION

Details of overall organizations involived in the VEG? design,
procurement, construction, and operati.ons are provided in
Appendix A of the Readiness Review program. Detail: of
organizations which relate to this module are outlined briefly
in the following sections.

2.1.1 CURRENT BECHTEL ORGANIZATION

The Eechtel Power Ccrporation employs the matrix organization
concept with an individual assigned as project engineering
manager (PEM) who is assisted by the project engineer (PE) home
office, the PE-field office, and by functional group heads
reporting to the PEM for the performance of functional tasks.
Functional group heads receive project direction from the PE,
while functional direction is provided to them by discipline
chief engineers. The Bechtel PEM has been located at the VEGP
site since February 1985. The current VEGP Bechtel Project
Engineering Organization is shown in Figures 2.1-1 through 2.1 4.

I'roject engineering for the scope of gectechnical work related
to feundation materials and Seismic Category 1 backfill is
composed of Home Office Engineering (HOE) arnd Project Field
Engineering (PFE) organizations in coorcination with Bechtel
Geotechnical Services (Geotech). Botn HOE and PFE report to the
PEM.

The HOE, responsible for the design and analysis of

safety related structures, is supervised by the PE home office.
fle is assisted by the assistant project engineer design, the
vivil/structural engineering group supervisor, the
civil/structural building engineering group leaders, the
drafting group supervisor, and the chiet civil/structural
engineer.

The PFE is an extension of the HOXK and s supetvised by the
project engineer-field. He is assist:d by the assistant project
engineer- physical design, the civil/structural engineering group
supervisor - field, the building construc . ion support engineering
group leaders, and other groups (see Figure 2.1 2). The PFE
assists construction in interpreting drawings and
specifications, solving field problems, and coordinating field
activities with HOE.

Geotech is a branch of the Bechtel Hydro and Community
Facilities Division (H&CF) and serves a 1 Bechtel projects and
divisions as an in-house consulting firn with a permanent staff
of engineering geologists, soils engineers, hydrologists, and
hydraulic engineers. The Geotech stafi., headquartered in San
Francisco, and a permanent staff located in the Bechtel Norwalk
Office have supported the work covered in this module in the
areas of engineering yeology and soils cngineering.



Geotech work included directing the development of site
information; obtaining necessary laboratory testing and the
reporting of results to dctermine design parameters: developing
specific foundation des gn parameters and foundation design
trecommendations for eac: type of structure or facility: and
typically, providing the results of such work in the form of
s0ils and geologic investigation and foundation recommendation
reports. In addition, Geotech is utilized in all phases of the
project involving geotechnical work including:

o Providing support in the preparation of licensing
documents;

o RKeviewing and approving the application of soils and
geologic data t» the design of foundatione, fill, and
other geotechnital aspects of the project;

o Assisting project personnel reviewing the geotechnical
aspects of design changes and field change orders,
especially thos2 which result in changes in foundation

bearing pressur2s or loads or for load distribution on
foundation elemants;

o Developing technical specificaticns for foundations,
earthwork, and related testing;

0 Verifying that actual field conditions encountered
during construction are consistent with interpretations
used during the design phase and are satisfactorily
covered in the design parameters.

Foundation engineering for the structures is performed by the

project civil/structural group based on criteria provided by
geotechnical specialists.

All geotechnical work related to this module is coordinated
through the VEGP civil/structural discipline (see Figure 2.1 7).

2.1.2 BECHTEL ENGINEEEING ORGANIZATION CHANGES

Bechtel PFE was established in April 1979 with the basic
responsibilities of coordinating, reviewing, and approving ¥Field
Change Requests and Deviation Reports initiated by GPC
Construstion. They are responsible for assisting construction
in the interpretation ¢f design requirements and resolving

field related problems. Between April 1979 and December 1983,
the basic responsibilities of HOE and the field organization for
geotechnical and foundation related work did not change.

The role and responsibilities of Bechtel PFE evolved during the
period from 1980 to early 1985, Key milestones in this
organizational change were assignment of a PE-field in

N
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November 1983 and relocation of the PEM o the site in February
198%. However, these changes did not affect geotechnical work
al VEGP.
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BPC Vogtle Project Civil/Structural Engineering Organization
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2.7 FILELD CONSTRUCTION ORGANIZATION

Georgia Power Company directs and mainta.ns technical control of
the backfill work through three departmeats working under !hLe
general manager Vogtle nuclear construction: Civil Pro zct
section, Civil Quality Control section, ind Field Construction
Operations (coordination). The administrative and schedule/
budget sections also interface with the zontractors but do not
directly affect the quality of the work. The following is a
description of the overall responsibility of each contractor and
GPC section organization.

2.2.1 GPC CIVIL PROJECT SECTION

The Georgia Power Company Civil Project section provides
coordination and support for contractors performing civil work.
This includes providing assistance in the following areas:

o The development of civil construction procedures and
assuring they are in compliance with Bechtel
specifications and any applicable codes;

o ‘The resolution of problems regarding civil work
including constructability issues, Deviation KHeports,
trends, Field Change Requests, and open items;

0 Dispositioning Deviation Reports and open items;

¢ Providing material for the contractors by initiating
purchase orders and releases as reguired;

o Providing schedule and budget irput to various site
organizations;

0 hkxtensively interfacing witn cocrdination and Quality
control on problem identiiicaticn and resolution.

2.2.2 GPC CIVIL QUALITY CONTROL

Tne Quality Control (QC) section implements the GPC field
quality control program to verify quaiity compliance of field
construction activities,

The Civil QC section assists GPC Civil Project section in
developing implementing procedures and :nstructions, and
verifies that field construction, erection, and installation
conform to apprtoved specifications, drawings, codes, and other
requirements. QC section perscnnel assist in the dcvelopment of
forms, checklists, ard other quaiity documents necessary to
control activities and to demonstrate compliance with specified
reguirements,



The civil QC inspectors inspect in accordance with established
quality control procedures as required by the Vogtle project
quality assurance (QA) program. This includes inspection of the
work as it 18 being periormed by contractor craftsmen and
documentation to verify the results.

2.2.3 GPC CiVIL FIELD CONSTRUCTION OPERATIONS COORD INAT 1 ON

The Site Coordination Group directs work at Plant Vogtle and
ensures work is completed in @ timely manner. The group
interfaces with the sit? contractors to facilitate work flow.
The lower tier coordinaticn groups help bring field conflicts
and problems to the attention of the area engineers and inform
QC when inspection hold prints are reached. They maintain a
watch for productivity and gquality problems. The Site
Coordination Group is rosnonsible for survey and layout work on
the project.

2.2.4 HARBERT CONSTRUCTION COMPANY

Harbert Construction Company performed work on the VEGP site
from May 1974 to September 1974. Harbert excavated the power
block from elevation 22) to approximatel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>