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I. Introduction

1. This Partial Initial Decision deals with the firstI phase of a three-phase hearing on the application for opera-

ting licenses for the South' Texas Project, Units 1 and 2

(STP) filed by Houston Lighting & Power Company (HL&P),

Project Manager of the STP, acting for itself and the other

co-owners, the City of San Antonio, Texas, acting by and

through the City Public Service Board of the City of San

Antonio, Central Power and Light Company, and the City of

Austin, Texas (collectively, Applicants).

2. As will be explained in more detail below, this

proceeding has been complicated by several developments

which took place after it was commenced. The first develop-

ment occurred on April 30, 1980, when the Director of the

NRC Office of Inspection and Enforcement (OIE) issued an

Order to Show Cause why safety-related construction activities

should not be stopped at the STP site and intervenors in

this proceeding filed requests for a hearing thereon. See

1 59 et seq., infra. Although the Nuclear Regulatory

Commission (NRC or Commission) denied the request for a

hearing, it determined that certain QA matters and their

implications regarding the technical competence and character

of HL&P should be addressed in an expedited hearing and

ordered this Board to issue an early and separate decision

I
I
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on this aspect of the operating license proceeding. CLI-80-32,

12 NRC 281 (1980). Another development was the replacementI of Brown & Root, Inc. (Brown & iroot) as architect-engineer
1

and construction manager by Bechtel Power Corporation (Bechtel)

and as constructor by Ebasco Services, Inc. (Ebasco), which

resulted in the need to consider the programs to be implemented

by those companies. See Parts IV and V, infra. Finally,I
the decision to divide this proceeding into three phases

arose because a report prepared for HL&P by the Quadrex

Corporation as to Brown & Root's engineering efforts on the

Project raised issues which would not be ready for hearing

before late 1982. See 1 15, infra.I
3. These developments and some others have led us to

consider in this first phase:

(a) Contentions 1 and 2, as originally admitted

into controversy by the Board;

(b) Four additional contentions (which we re-
numbered as Contentions 1.8(a) through (d)), based on allega-

tions in I&E Report 81-28;

(c) Issues A through E, admitted as a result of

the Commission's directive in CLI-80-32, as amplified in

light of the replacement of Brown & Root to encompass the

" organizational framework for continued construction, includ-

ing consideration of plans for design, a review of past

I
-2-
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I

problems, project construction, future QA activities, and

HL&P management involvement." See 1 10, infra.

|I These contentions and issues are reproduced in Appendix A to

this Decision.

4. Not only is the history of this proceeding complex,

but the issues are intertwined and related in varying degrees.

The writing of this Decision is further complicated by the

fact that we have reviewed the entire history of HL&P's

compliance with NRC requirements from the time that the STP

construction permits were issued on December 22, 1975, until

Brown & Root was replaced in late 1981, as we believe the

overall history to be an important aspect of HL&P's competence

and character. In order to present our findings in a logical

fashion with a minimum of repetition, we have chosen to

follow in this Decision the approach summarized below:

(a) Part II of this Decision summarizes the

procedural history of this proceeding.

(b) Part III contains a detailed overview of

HL&P's performance at STP from the issuance of the con-

struction permits, up to the transition from Brown & Root to

Bechtel and Ebasco. It is broken down into sections which

deal with the following topics:

I

I
-3-
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(i) the development of the QA program and HL&P's

related management of the STP;

(ii) the QA record at STP prior to I&E Report
79-19;,I

(iii) Investigation 79-19 and resulting HL&P

actions, including (a) the NRC findings and HL&P's

initial response thereto, (b) HL&P's response to the

Notice of Violation, (c) HL&P's response to the Show

Cause Order, and (d) identification and correction of

root causes;

(iv) improvements in the STP quality program prior,

to the replacement of Brown & Root; and

(v) the QA record at STP following I&E Report

79-19

(c) Part IV addresses the transition from Brown &
Root to Bechtel and Ebasco, including the qualifications of

these new contractors.

(d) Part V contains our findings on Issue D, the

adequacy of the current construction QA organizations and

practices at STP and whether there is reasonable assurance

that they will be properly implemented. Although this issue

originally related to the HL&P and Brown & Root construction

QA organizations, improvements made in the Brown & Root

"'"""""* " ""* "' ' ' " " " " " " " " " ' " " " ' " " " ' " " * ' "iI
I

-4-
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I
here, but are covered in Section III.D. Instead, this

portion of the Decision focuses upon Issue D as amplified in

our Fourth Prehearing Conference Order to encompass the

current QA organization, which includes HL&P, Bechtel and

Ebasco, for continuing design and construction of the STP.

(e) Part VI contains our findings on Issue E,

relating to the adequacy of backfill, concrete and welds in

I place at the STP and related remedial measures.

(f) Part VII contains our findings on HL&P's

planned organization for the operation of the STP.

(g) Part VIII contains our findings with respect

to the intervenors' contentions. These are dealt with in aI fashion that minimizes duplication of matters covered in

previous Parts of the Decision.

(h) Part IX contains our findings with respect to

Issues A, B and C, relating to HL&P's managerial competence

and character to operate the STP and its commitment to safe

I operation. We have explained the legal standards that we

found to be applicable to Issues A, B and C, as well as our

application of those standards to the facts (including, but

not limited to, the facts found in Parts III, VI, VII and

VIII).I
(i) Finally, Part X contains our conclusions of

law and our order.

I
I -8-
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'I
II. Procedural History

5. On December 22, 1975, the Commission issued Construc-

tion Permits Nos. CPPR-128 and CPPR-129 to the Applicants

for two pressurized water nuclear reactors to be built in

Matagorda County, Texas, and to be known as the South Texas

Project, Units 1 and 2. 41 Fed. Reg. 831 (1976). Each

reactor is designed for a rated core power level of 3,800

megawatts thermal with a net electrical output of 1,250

megawatts. M.
6. On August 24, 1977, HL&P, as Project Manager,

requested that the application to construct and operate the

STP (filed July 5, 1974), as amended, be treated as an

application for 40-year operating licenses. On August 2,

1978, the Commission published a notice that it had received

Applicants' Final Safety Analysis Report (FSAR) and Environ-

mental Report. 43 Fed. Reg. 33968 (1977). The notice also

provided that persons whose interests may be affected by the

operating license proceeding could file petitions for leave

to intervene in accordance with 10 CFR S 2.714.

7. Five petitions for leave to intervene were filed

as well as one request from the State of Texas to partici-

pate as an " interested State" pursuant to 10 CFR $ 2.715(c).

An Atomic Safety and Licensing Board (the Licensing Board or

I
I

-6-
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Board) was established to rule on the intervention petitions

and the State's request.Y After holding a special pre-
.

hearing conference, the Board granted the petition for leave!

to intervene filed by Citizens Concerned About Nuclear

| Power, Inc. (CCANP) and the late petition filed by Citizens

for Equitable Utilities, Inc. (CEU) and admitted those peti-

tioners as parties to the proceeding. LBP-79-10, 9 NRC 439,

aff'd., ALAB-549, 9 NRC 644 (1979). The Board denied the

other three intervention petitions, but granted the request

of the State of Texas to participate as an " interested State."

Id. A Notice of Hearing was issued by the Board on April 3,

1979. 44 Fed. Reg. 21090 (1979).

8. In its April 3, 1979 Prehearing Conference Order,

the Board accepted two CCANP contentions and two CEU conten-

tions subject to additional particularization or rewriting.

In addition, the Board postponed decisions on other CEU

contentions pending receipt of additional information. On

Y The Licensing Board as originally constituted included
Dr. James C. Lamb, III, Dr. Emmeth A. Luebke and Mr.
Charles Bechhoefer, Esq. as Chairman. Order (Septem-I ber 8, 1978). This same Board was designated to conduct
the evidentiary hearing as well. 44 Fed. Reg. 21090
(1979). The Board was subsequently reconstituted due

I to a scheduling conflict by replacing Dr. Luebke with
Mr. Ernest E. Hill. 46 Fed. Reg. 17319 (1981).

I

I
-7-
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August 3, 1979, the Board issued a Memorandum and Order

ruling upon all the proffered contentions and admitting
a total of eight.

9. After discovery had commenced, the NRC Staff

advised the Board that the Final Enviromental Statement and
Safety Evaluation Report (SER) would not be available until

the fall of 1982. As a result, the Board issued a Memorandum

|I' on March 10, 1980, which invited the parties to comment on

the feasibility of conducting an early hearing on those

issues which related to alleged QA deficiencies (Contentions

1 and 2) while deferring consideration of other contentions

(Contentions 3-8). The Board also suggestod that the Staff

prepare a partial SER in advance of the completed document,

covering the QA issues to be litigated in the expedited

hearing. The parties filed comments on the Board's proposal

for expedited consideration of QA issues. Before the Board

ruled, however, on April 30, 1980, the Director of the OIE

issued an Order to Show Cause (Staff Ex. 46) why safety-

related construction activities on the STP site should not

be stopped as the result of investigatory findings regarding

QA activities at the construction site. See SS 59 et seq.,

infra. CCANP and CEU, among others, filed with the Commission

requests for a hearing on the Director's Show Cause Order.

On August 1, 1980, the Board issued a Memorandum and Order

-S-
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noting the inappropriateness of holding an early QA hearing

prior to Commission action on the intervenors' requests.

The Board stated, however, that to the extent the Commission

might determine that the QA issues would best be resolved in

the operating license proceeding, it would stand ready to

consider any issues comprehended by the Show Cause Order,

but not specifically included in Contentions 1 and 2.

10. On September 22, 1980, the Commission denied the

requests for a hearing on the Show Cause Order. CLI-80-32,

12 NRC 281 (1980). The Commission determined, however, that

the outstanding QA issues and their implications regarding

the technical competence and character of HL&P should be

addressed in an expedited hearing and ordered the Board to

issue an early and separate decision on this aspect of the

operating license proceeding. I_d . The Board thereafter

solicited suggestions from the parties regarding implementa-

tion of the Commission's Order (Memorandum and Order

(September 24, 1980)), and convened a second prehearing

conference on November 19, 1980, in order to establish,

inter alia, the issues to be addressed at tne expedited

hearing. After extensive discussion at the conference, in

its Second Prehearing Conference Order dated December 2,

1980, the Board admitted into controversy, in addition to

;I

I
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intervenors' original Contentions 1 and 2, Issues A-F */
(reproduced in Appendix A). The Order also provided additional

time for discovery, established a schedule for the third

prehearing conference, required the identification of witnesses

by March 2, 1981, permitted depositions of witnesses until

April 1, 1981, and set schedules for filing written testimony

and commencement of the evidentiary hearing.

11. A third prehearing conference was held on March 17-18,

1981. Immediately prior to the conference, the intervenors

served nine documents on the parties, including an untimely

"Intervenor Motion For Alteration Of Board Order Dated
December 2, 1980." The Board, viewing the motion as a

request for reconsideration of its December 2, 1980, ruling

establishing the issues to be litigated in the expedited

hearing, denied intervenors' request. Third Prehearing

Conference Order (April 1, 1981). Notice of Evidentiary

.

Hearing providing for initiation of the expedited hearing

was published in the Federal Register on April 9, 1981. 46

Fed. Reg. 21289 (1981). In accordance with the schedule

established by the Board in its Third Prehearing Conference

Order, both Applicants and Staff prefiled the written testimony

I
*/ Consideration of Issue F was subsequently deferred

I
until a later phase of the operating license hearing.
See Fourth Prehearing Conference Order, at 6 (December
16, 1981).

I
I
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of their witnesses on April 23, 1981. The Staff's Partial

SER, covering HL&P's management capability and quality

assurance program for plant operations (NUREG-0780), was

filed on April 13, 1981.

12. On the eve of the initial evidentiary hearing of

May 12, 1981, CEU filed five new motions, including one

seeking admission of four new contentions based upon the

findings in two NRC Investigation Reports. Motion to Accept

New Contentions and Establish Additional Discovery and

Hearing Schedule (May 11, 1981). Applicants asserted that

to the extent the Reports related to the issues of managerial

competence and character already under consideration, there

would be no need to admit additional contentions. Tr.

984-85. Both the Staff (Tr. 988) and CCANP (Tr. 993) concurred
with Applicants' position. The Board ultimately denied the

motion based upon the understanding that both Applicants and

Staff would present witnesses to address the two Reports.

Tr. 984-87, 990, 1009.

13. Although the Third Prehearing Conference Order

required that testimony of all witnesses, except those on

the matters covered by the Partial SER, be filed by April 23,

1981, the intervenors did not file any written testimony.

Instead, the intervenors submitted a joint letter to the

. Board stating that no witnesses would voluntarily appear on

their behalf and that they were considering requesting

I
-11-
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subpoenas. Letter to the Board from Mrs. P. Buchorn on
behalf of CEU and CCANP dated April 23, 1981. At tha outset

of the hearing, intervenors requested subpoenas for twenty

individuals to appear and testify, specifically requesting

that several of the proposed witnesses be permitted to

testify M camera so that their identities would be protected

from disclosure to anyone other than the Board and counsel

for the parties. The Board subsequently granted eleven of

the subpoena requests. Tr. 2685. The requests for in

camera hearings were withdrawn, however, when it became

apparent that none of the individuals desired such protection.

Tr. 3036. CEU also filed two separate motiona seeking leave

to call additional witnesses not previously identified.

Motion for Permissi'on to Call Richard B. Hubbard as an

Expert Witness (May 11, 1981); CEU Motion To Call Additional

Witness, And Motion For Protective Order (May 22, 1981).

The first motion was granted (Tr. 1025) and the second was

never pursued by CEU, the prospective witness and subject

matter of the testimony never having been specified. Tr.

1519. Despite intervenors' numerous subpoena requests and

motions, no witness was ever called by them.

14. Before the expedited evidentiary hearing was

I completed, several events occurred which altered the scope

and format of the preceeding. By letter of September 24,,

'I
-12-
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1981, HL&P notified the Board that responsibility for

engineering, design and construction management functions

would be reallocated from Brown & Root to Bechtel. In view

of the time required for Applicants to update the evidence

concerning Project Management and QA organisation for comple-

tion of construction, as affected by this organizational

change, and the uncertainties as 'to whether Brown & Root

would remain at the Project in any capacity, the Board at

the request of all of the parties, postponed hearings

scheduled for September 28-October 2 and October 19-23.

Memorandum and Order (October 8, 1981). When it appeared

that certain safety-related construction work might continue

during the transition period, the Board scheduled a fourth

prehearing conference and an evidentiary hearing for

December 8-10 co consider a number of questions relating to

such work and the additional controls, if any, that the NRC

should exercise over such work. Memorandum and Order

(October 30, 1981). However, HL&P notified the Board by

letter of November 5, 1981, that Brown & Root would also be

replaced as construction contractor, and in a conference

call on November 10, 1981, that the safety-related work

during the transition period would be much more limited in

scope. At the requests of the parties, the Board cancelled

the December 8-10 hearing session, but held the prehearing

.

-13-
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conference as scheduled. Memorandum and Order (November 13,

1981).

15. The principal purpose of the prehearing conference

was to consider the future course of the proceeding in light

of (1) the reallocation of Brown & Root's responsibilities.

to Bechtel and Ebasco, and (2) HL&P's transmittal to the

Board and the parties on September 28, 1981, of copies of a

report prepared by the Quadrex Corporation for HL&P on the

status of design and engineering at STP. Although the

parties had attempted in meetings and discussions to reach

agreement on such matters, they were unable to do so and,

pursuant to the Board's Order of October 8, 1981, each

submitted its position to the Board. In addition, CCANP on

November 21, 1981, filed a motion requesting, _ inter alia,

the admission of 26 additional contentions, most of which

were based on the foregoing organizational changes and the

Quadrex Report.

16. The conference culminated in the Fourth Prehearing

Conference Order, dated December 16, 1981. The Board,

concluding that recent organizational developments and the

availability of the Quadrex Report warranted a further

reorientation of the hearing format, segregated the hearing

into three phases with a Partial Initial Decision to be

issued for each phase. As set forth by the Board, Phase I

would encompass all the events which transpired before the

I
-14-
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announcement that Brown & Root would be replaced by Bechtel l

as design engineer and construction manager (September 24,

1981). Phase I would also include consideration of Bechtel's

" organizational framework for continued construction, including

consideration of plans for design, a review of past problems,

project construction, future QA/QC activities, and HL&P

management involvement." Fourth Prehearing Conference Order,

at 4 (December 16, 1981). In addition, as described in

1 146, infra, the Board admitted for censideration in

Phase I, four of the 26 contentions proffered by CCANP on

November 21, 1981 (redesignated as Contentions 1.8 (a)-(d),
see, Appendix A). Id. at 7. Consideration of the Quadrex
Report was deferred until Phase II of the operating license

hearing, at which time the Board may also consider intervenors'

contention regarding design for hurricane winds, any remaining
QA issues and any necessary modifications to the Phase I

findings. The Board also deferred ruling on the admissability
of contentions regarding vendor surveillance of structural

steel procured from American Bridge that had been advanced

by CEU on September 10, 1981, and later adopted by CCANP.

I_d. Finally, Phase III will address other remaining con-

tentions and HL&P's QA program for operations (Issue F as

deferred by agreement of the parties). Id. at 6.

17. The Fourth Prehearing Conference Order also established

a schedule for the completion of discovery and hearings for

I
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Phase I. Id. at 7-8. Applicants filed information concerning

Bechtel's qualifications and the transition program in

December, 1981; notified the Board by letter of February 16,

1982, that Ebasco had been selected to replace Brown & Root

as construction contractor; and filed information concerning

Ebasco's qualifications and the revised QA program for STP

in March 1982. Testimony on these organizational matters

was prefiled by the Applicants and the Staff and hearings

thereon were scheduled to resume on April 19, 1982, when

they were temporarily suspended because of questions concerning
Judge Hill's service on the Board as discussed below.

,

18. On March 9, 1982, CCANP filed a motion seeking the

disqualification of Judge Ernest E. Hill as a member of the

Licensing Board. The other two members of the Licensing

Board denied CCANP's Motion. Memorandum and Order (April 13,

1982). Judge Hill also filed a separate statement in which

he refused to recuse himself from the proceeding. Id. at

9-12. The Appeal Board thereafter issued an order on April 15,

1982, directing Judge Hill's disqualification, and followed

that Order with a supporting Memorandum on April 21, 1982.

At a meeting held on June 10, 1982 the Commission decided to

reinstate Judge Hill, and it issued its Memorandum and Order

thereon on June 18, 1982. CLI-82-9, NRC (1982).

Thereupon, the Licensing Board which had previously cancelledI
I
I -1'-
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hearing sessions scheduled for April, May and early June,
resumed evidentiary hearings on June 15.

19. Just prior to the conclusion of the evidentiary

hearing, CEU and Applicants filed a joint request for permission

for CEU to withdraw from the proceeding without prejudice to

CEU's ability to renew its participation under certain

conditions. Letter to the Board members from William S.

Jordan, III and Jack R. Newman dated June 14, 1982. Appended

to their letter was a letter from CEU's Executive Director
to HL&P's Chairman and Chief Executive Officer citing "construc-

tive steps taken by HL&P affecting the safety and efficiency
of the Project". M. at 1 of enclosed letter to Don D.
Jordan. The Board granted the joint request. Memorandum,

at 1-2 (June'24, 1982).

20. The Phase I hearings, which had begun on.May 12,

1981, were completed on June 17, 1982. Hearing sessions

consumed 43 days and were held in Bay City, San Antonio and

Houston. The specific issues addressed by the Board and the

parties were the intervenors' Contention 1 (including new

paragraphs 8(a)-(d)) and Contention 2, Issues A-E, and the

matters related to completion of construction with Bechtel

and Ebasco as the new contractors. The record in this

proceeding includes the pleadings filed herein, the testimony

of 12 Staff witnesses, 45 Applicants' witnesses and 279

-17-
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exhibits. Appendix B contains an alphabetical listing of

prefiled testimony of witnesses, and Appendix C contains a

listing of all of the exhibits. No direct testimony was

submitted by intervenors. In addition, 80 limited appearance

statements were taken in Bay City, Austin, San Antonio and

Houston. This Decision is based upon the complete record

compiled on the relevant issues. In making the following

findings and conclusions, we reviewed and considered the

entire record and all of the parties' proposed findings

of fact and conclusions of law.

III. The History of HL&P's Compliance with NRC
Recuirements During the Construction of STP

21. The issues under consideration in this proceeding,

as described above, relate in large measure to the record of

HL&P's compliance with NRC QA requirements during the construc-

tion of STP. An analysis of those issues must begin with an

understanding of a substantial amount of background regarding

the history of the Project. That history is described by

the testimony of numerous witnesses presented by the Applicants

and NRC Staff and the hundreds of exhibits admitted into

evidence. To assist in the understanding of that history we

will first briefly describe the organizational framework of

the management of STP, with particular emphasis on the

management of the QA program at issue in this proceeding.

I
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In view of the importance in the evolution of the STP of the

actions which took place as a result of OIE's Investigation

Report 79-19 dated April 30, 1980 (Staff Ex. 46, Appendix D),

we will then divide the discussion of the history of HL&P's

compliance with NRC requirements into three basic areas: first,

HL&P's compliance prior to the initiation of Investigation 79-19;
second, Investigation 79-19, the enforcement actions taken

by the NRC as a result thereof, and HL&P's response thereto;

and third, HL&P's compliance record thereafter, up to the
time that the responsibilities of Brown & Root were transferred

to Bechtel and Ebasco.

A. The Project Management Organization

22. The organi=ational framework of the management of

STP was described in the testimony of the following. witnesses

called by Applicants during evidentiary sessions in mid-1981:

Mr. Don D. Jordan, then President, Chief Executive Officer

and Chairman of the Board of HL&P; Y a panel of witnesses that

included, inter alia, Mr. George W. Oprea, Jr., Er.ecutive Vice

President of HL&P, and Mr. Edward A. Turner, Group Vice Presi-

dent, Power Plant Engineering & Construction-Fossil Projects of

HL&P; a panel of witnesses comprised of Mr. Jerome H. Goldberg,

I */ Mr. Jordan is now Chairman of the Board and Chief_

Executive Officer of HL&P. Tr. 10553 (Goldbercj) .

I

-19-



I
I |

|

Vice President, Nuclear Engineering and Construction of HL&P,

Mr. Richard A. Frazar, then STP QA Manager of HL&P, and

Mr. David G. Barker, STP Project Manager of HL&P; and a

panel of witnesses that included Dr. Knox M. Broom, Senior

Vice President of Brown & Root. As described in the record,

this organizational framework had been revised from time to

time during the course of the Project prior to the testimony

in 1981. Subsequent to that testimony, additional changes

were made, which were described in 1982 in the testimony of

Mr. Goldberg and Mr. James E. Geiger, then HL&P's Project QA

Manager. This portion of the Decision addresses the period

of time addressed in the 1981 testimony. The subsequent

changes are addressed in Part IV, infra, related to revisions

of Project management following replacement of Brown & Root.

23. As the Project Manager, HL&P manages the engineering,

design, construction and operation of STP. Goldberg and

Frazar, ff. Tr. 906, at 5 (Goldberg). After detailed consider-

ation of various potential contractors, Brown & Root was

selected to perform architect / engineering and construction

services, as well as QA services applicable to its scope of

design and construction work. Oprea et al., ff. Tr. 1505,

at 5 (0prea); Tr. 5408-12 (0prea). Contracts for a single

firm to provide all of these services were typical in the

industry in the early 1970's. Oprea et al., ff. Tr. 1505,

at 5 (Oprea); Goldberg and Frazar, ff. Tr. 906, at 5

-20-
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(Goldberg); Tr. 1096-97, 1099-1100 (Goldberg); Tr. 5408

(0prea). Witnesses for Applicants and the Staff agree that

there have been successful projects either employing a single

architect / engineer-constructor or a separate construction

organization. Tr.5408, 5447-49 (Oprea); Tr. 5446 (Turner);

Tr. 5757-58 (Barker); Tr. 9528 (Crossman); Tr. 1914 (Amaral).

24. HL&P's Chief Executive Officer has ultimate responsi-

bility for HL&P's management of the Project. Tr. 1259-60

(Jordan). The corporate officer with primary responsibility

for both Project management and QA direction is HL&P's

Executive Vice President. Jordan, ff. Tr. 1223, at 5; Oprea

et al., ff. Tr. 1505, at 4 (0prea); Tr. 1260-62 (Jordan).

At the time of the testimony in 1981, these assignments of

responsibility had been essentially unaltered since very

early in the Project. Tr. 1260-62 (Jordan). The President

and Executive Vice President were both personally and actively

involved in the management of the Project during that time

period, they met frequently to discuss Project relatedi

problems and participated in various regularly scheduled

meetings with other officers of HL&P and the other co-owners

to address such issues. Tr. 1262-66 (Jordan). From 1978

until mid-1980 the Vice President, Power Plant Construction

and Technical Services, reporting to the Executive Vice

President, was in turn also responsible for both ProjectI

-21-
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management and direction of the QA program. Tr. 3384-85

(Turner). As discussed in V 88, infra, in 1980 the

Executive Vice President was assigned full-time respon-

sibility for HL&P's nuclear program, which primarily consists
of STP. Jordan, ff. Tr. 1223, at 7. At that time the Vice

President, Power Plant Construction and Technical Services,

was redesignated Vice President, Power Plant Engineering and

Construction - Fossil Projects and relieved of responsibility

for STP. Tr. 3383-85 (Turner). Within a few months thereafter

HL&P created the new position of Vice President, Nuclear

,

Engineering and Construction. Jordan, ff. Tr. 1223, at 8;

Tr. 942 (Goldberg).

25. From the beginning, HL&P recognized that managing a

nuclear plant construction project would require greater

utility involvement than generally required for a fossil

plant. Jordan, ff. Tr. 1223, at 9. Thus, even at the

outset of the Project, there were 36 HL&P employees involved

in Project management. Oprea et al., ff. Tr. 1505, at 6

(Oprea). During the course of the Project, HL&P increased

its involvement in overseeing Brown & Root STP activities.

Prior to 1978, management of STP was one of several construc-

tion projects under the responsibility of HL&P's General Manager

of Power Plant Engineering and Construction, who reported to

-22-
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the Executive Vice President. Tr. 3384 (Turner). In 1978,

following advice from a consultant, Management Analysis Company

(MAC), HL&P acted to strengthen its Project management. It

redesignated its Manager of the Power Plant Construction Depart-
ment, Mr. David G. Barker, as Project Manager of STP and created

a Project management team reporting directly to him. In addi-

tion, experienced p'ersonnel were added from the MAC organization

until HL&P could recruit comparable individuals to replace them.

Mr. Barker's responsibilities included management of engineering,

procurement, accounting and site activities. Tr. 5119-20 (0prea).

During this effort HL&P strengthened its management of site

activities by creating a new position of HL&P Site Manager.

Tr. 5779-81 (Barker). By 1979 HL&P had approximately 200

employees involved in the management of STP and its QA

program. Oprea et al., ff. Tr. 1505, at 6 (0prea).

26. By mid-1981, HL&P had established its organiza-

tional framework for Project management which, with some

modifications discussed in 1 155, infra, remains in effect

today. An HL&P Executive Vice President, is in charge of

HL&P's Project management effort. Jordan, ff. Tr. 1223, at

5. The HL&P QA Manager and the Vice President, Nuclear

Engineering and Construction report directly to an Execu-

tive Vice President. Goldberg and Frazar, ff. Tr. 906, at 6

(Goldberg). The STP Project Manager reports to the Vice

,
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President, Nuclear Engineering and Construction. The Project

Manager is responsible for engineering, construction, procure-

ment, cost and schedule of the Project. As of early 1981,

he had a staff of over 260 personnel that comprised HL&P's
Project management team. Reporting to the Project Manager

are the Manager, Houston Operations, and the Project Site
Manager. M. at 7. They are responsible, respectively, for

the Houston office and on-site portions of the Project team.

The Manager, Houston Operations, responsible for engineering,

procurement, Project control services, accounting and Project

administration, is located in Houston. Persons reporting to

him include the Project Control Manager, the Project Engineering

Manager, the Project Controller and the Records Management

and Information Processing Manager. M. at 7.and Attachment 2.
At the site, the Project Site Manager directs the on-site

efforts of HL&P and its prime contractors in the areas of

construction, site purchasing, security, startup, accounting,

construction control and site engineering. M. The Project

Engineering Manager has a large staff of engineers representing

all of the major engineering disciplines. In addition,

there is a licensing staff reporting directly to the Project

Manager that is responsible for providing the licensing

interface with the NRC. M. at 8. As HL&P's Vice President

of Nuclear Engineering and Construction testified in 1981,

I
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HL&P's Project team is more involved in the management of

STP than is typical of utility involvement in the management

of design and construction of a nuclear plant (Tr. 1150-51

(Goldberg)); the HL&P Project management team is unusually

large and has more substantial academic credentials than is

typical for a utility. Tr. 2512 (Goldberg).

27.
,

Brown & Root is one of the world's largest engineering

and construction firms. Broom and Vurpillat, ff. Tr. 3646,

at 6; Oprea et al., ff. Tr. 1505, at 5 (Oprea). At the time

of its hiring, Brown & Root previously had nuclear experience

as constructor of the Brunswick nuclear plant. In the same

year, it was also hired as constructor for the Comanche Peak

Nuclear Plant. Oprea e,t; al. , f f. Tr. 1505, at 5 (Oprea);

Broom and Vurpillat, ff. Tr. 3646, at 10. STP was Brown &

Root's first assignment in nuclear engineering and design.

Dr. Broom testified that over a number of years prior to

being hired for the STP, Brown & Root had been developing a

staff of engineers with nuclear experience and had acquired

; an interest in the NUS corporation, an engineering and

consulting firm providing services to the nuclear industry.

| Broom and Vurpillat, ff. Tr. 3646, at 10-11. The qualifica-
|

! tions for Brown & Root to act as architect / engineer and
l

l
l constructor were considered in the review of the application

.a for construction permits for STP and found to be acceptable.
J
) Broom and Vurpillat, ff. Tr. 3646, at 11-12; LBP-75-71, 2

NRC 894, 909 (1975).
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28. In an August, 1979 memorandum to the Brown & Root

Construction Manager, HL&P's acting Site Manager, Mr. John H.

Ferguson, expressed concern about several aspects of Brown &

Root's performance on the Project and directed Brown & Root

to take a number of actions to improve its performance. CEU

Ex. 5, passim. The memorandum was devoted to cost and

schedule considerations, not directly related to the quality
of construction. Tr. 5436 (Turner); Tr. 4908 (Grote).

Qualifications of Brown & Root construction supervision,

planning, scheduling and controlling construction work,

labor productivity and site housekeeping were addressed.

The memorandum documented HL&P concerns that had been the

subject of continuing discussion among HL&P and Brown & Root

management for some period prior to August, 1979. Tr. 4910,

4981 (Grote); Tr. 5747 (Barker); Tr. 5415-16 (Turner).

Brown & Root agreed in large measure with HL&P's assessment

and had already begun corrective measures to improve its
performance. Tr. 4979-89, 4997-5007 (Grote); App. Ex. 43,

passim. While some of HL&P's concerns were resolved promptly,

others required continuing management attention for an in-

definite period. Tr. 4911-12 (Grote). Mr. Ferguson's

memorandum is an example of HL&P's attempts to improve Brown

& Root's performance.

I
I
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29. During the course of construction there was a high

rate of personnel turnover in a number of the key Brown &
Root Project management positions. App. Ex. 41. In particular,

in the period from 1977 through 1981 there were six individuals

in the position of Brown & Root Project General Manager and

seven in the position of Construction Manager. I_d.; Tr.

3680-84, 4362-63 (Broom). Some of the personnel changes

were due to individuals accepting other employment, some

were interim appointments while a permanent replacement was

obtained, and others were replacements intended to strengthen
Project management. Tr. 4367-75 (Broom, Grote). In some

cases HL&P expressed concern over the changes, while in

others HL&P concurred in the decision to make a change. Tr.

4377-78 (Grote). Senior Brown & Root officers, Mr. Grote

and Dr. Broom, testified that continuity from one manager to
another was achieved through overlapping the tenure of

individuals or appointment of individuals who had been

involved in the Project previously. Tr. 4381-84 (Grote,
,

Broom). HL&P witnesses, however, expressed the view that

| frequent management turnover may have adversely affected

performance, but did not adversely affect the quality of

construction. Tr. 5768-69 (Goldberg); Tr. 5438-41 (Turner,

Frazar); Tr. 5760 (Barker). NRC Staff witnesses testified

that at:I least some of the changes represented improvements

I
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in Project management (Tr. 9522-23 (Taylor); Tr. 9527-28

(Seidle)), and that the changes showed that HL&P was being
responsive to NRC concerns. M. The Staff witnesses expressed

the view that these changes did not reflect adversely on the
corporate character of HL&P. Tr. 9527 (Seidle, Crossman).

The Board is unable to determine the degree to which these

numerous changes in Brown & Root's key Project management

positions affected the Project. There is no evidence of an

adverse effect on quality, or that this management turnover

reflects adversely on the managerial competence or character

of HL&P.

30. HL&P established its QA Department in 1973, and, in

developing its QA program, utilized the services of a consultant,
EDS Nuclear. Tr. 883 (Fra=ar). From the beginning of the

Project the QA Department reported to the Company's Chief

Executive Officer through the Executive Vice President. Tr.

. 1260 (Jordan). For the period from April 1978 to June 1980

| the QA Department reported to the Executive Vice President
I

through the Vice President, Power Plant Engineering and

'echnical Services. Tr. 3384-85 (Turner). Thereafter, it.
,

reported directly to the Executive Vice President. Tr. 877

(Goldberg); Tr. 1386-88 (Jordan); Tr. 2500 (Frazar). From

its inception until June 1980 the QA Department was headed

I,

|
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by a QA Manager. Tr. 5677 (Barker). In June 1980 the QA

Manager was transferred to the STP site and was assigned

full-time responsibility for Project QA until a new Project

QA Manager was hired in June 1981. Goldberg and Frazar, ff.

Tr. 906, at 16 (Frazar); Jordan, ff. Tr. 1223, at 7; Staff

Ex. 48, Attachment at 1-10. During the June 1980 to

February 1982 period, the STP Project QA Manager and the

Manager of the remainder of the HL&P QA Department both

reported directly to the Executive Vice President. Goldberg

and Frazar, ff. Tr. 906, at Attachment 1 and 19-21 (Frazar).

Soon after establishment of the QA Department, HL&P's President

issued a memorandum to HL&P management stating that the QA

program is to be implemented at HL&P and that the QA Manager

is delegated the authority to implement that Program. The

memorandum also noted that the QA Manager will be kept free

from cost and scheduling influences and that his actions on

QA matters are made in the name of the Company, and may be

overruled only by the Executive Vice President. Tr. 1278

(Jordan); Jordan, ff. Tr. 1223, at Attachment No. 1. Through-

out the history of STP the HL&P QA Department has had the

organizational independence from cost and schedule influences

required by the Commission's regulations. Tr. 9941-42

(Hayes, Phillips, Shewmaker); Tr. 9513 (Seidle, Taylor).

-29-
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31. In J. ate 1973, the HL&P QA organization consisted of

only five or six people. Tr. 3519-20 (Frazar). To determine

its staffing requirements for its site QA organization, HL&P

reviewed the QA staffing of other utilities involved in

nuclear construction. Goldberg and Frazar, ff. Tr. 906, at

31-32 (Frazar). Since the organizations of the nuclear

construction projects and the allocation of QA responsi-

bility vary from one utility to another, direct quantitative

comparisons between the QA staffs of the various utilities

are not meaningful. However, HL&P's initial staffing of its

QA organization was generally comparable to that of other

utilities that were using a similar organizational arrangementI involving a single architect / engineer-constructor with QA

responsibilities. Tr. 3227-28 (Frazar). Thereafter, HL&P's QA

staff increased as a result of apparent increases in work

loads. Tr. 3230 (Frazar). Despite limited availability of

experienced personnel in the job market (see Tr. 3474-75

(0prea)), the HL&P QA organization included individuals with

prior nuclear QA experience, such as HL&P's first QA Manager,

Mr. Barker, who had been a QA Supervisor for H.B. Zachry

Company and involved in planning for the proposed Aguirre

Nuclear Plant. Tr. 5676 (Barker). Mr. William Phillips,

worked for Carolina Power & Light Company performing QA work

on the H.B. Robinson and Brunswick nuclear stations and had

I
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also been in the naval nuclear program. Tr. 5283 (Frazar).
HL&P's QA organization also included individuals who had

education and prior work experience that was related to QA,

such as Mr. Richard Frazar (see Goldberg and Frazar, ff. Tr.

906 at 15 (Frazar)) and individuals who had prior nuclear

work experience and prior non-nuclear QA experience, such as

Mr. L.D. Wilson. Warnich _e_t a_1., ff. Tr. 8032, at 28-29

(Wilson). HL&P's QA staff had adequate technical qualifica-

tions, but limited management experience. Tr. 3242-43

(Frazar).

32. By the fall of 1979 the HL&P QA Manager was responsible

for the entire QA Department, providing QA services for

several HL&P activities in addition to STP, including HL&P

fossil plants and HL&P's proposed Allens Creek Nuclear

Plant. Reporting to the QA Manager was the Projects QA

Manager who was responsible for both the Allens Creek and

STP QA programs. Reporting to him was the STP QA Supervisor,

stationed in Houston, who directed all HL&P Project QA

personnel in Houston and the Site QA Supervisor. The latter

was the senior HL&P QA representative at the construction

site. Oprea et al., ff. Tr. 1505, at 7 (Oprea); Tr. 1714-15

(Amaral, Frazar). Changes made in the HL&P QA organization

as a result of Investigation 79-19 are discussed in 1 87-89,

92, infra, and the current HL&P QA organization is discussed

in i 173, infra.

I
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33. The Brown & Root QA organization was similar in

structure to the QA organizations of many architect / engineer

firms engaged in nuclear power plant activities. Broom and

Vurpillat, ff. Tr. 3646, at 12. QA was organizationally

independent from cost and scheduling influences and the Project

QA organization reported through a corporate QA organization

to the head of the Brown & Root Power Group. M. at 11.

The Brown & Root QA program was described in the Preliminary

Safety Analysis Report (PSAR) for STP and formed part of the

basis for NRC's issuance of construction permits for STP.

M. at 11-12. A QA Management Review Board (QAMRB) composed

of senior Brown & Root management executives provided oversight

of Brown & Root QA programs and reported periodically to the

top management of the Company. The membership of this Board

included all of the senior officers in the Brown & Root

Power Group, a representative from the Brown & Root Procurement

Group and the Power Group QA Manager. In addition to periodicI meetings to receive reports from the QA Manager concerning

the status of the QA program, the QAMRB members regularly

received a compendium of significant QA documents as an

additional means of staying abreast of QA program activities.

M. at 14. The QAMRB was also responsible for an annual QA

program review, that was performed for it by Brown & Root

management personnel with the assistance of outside consultants,

I
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MAC and Southwest Research Institute. M. at 15. Brown &

Root also emphasized to its employees the corporate dedication

to full compliance with all quality requirements in various

written and verbal communications from its senior management.

M. at 16,

34. Although the Brown & Root QA organization met all

requirements at the start of construction, during the course

- of the Project it was revised from time to time to meet

various needs. M. at 18; Gilray, ff. Tr. 10689, at 3. For

example, in 1976, to provide increased quality engineering

(QE) support for QC Inspectors, technically competent discipline
engineers were added. In 1978, a full-time vendor surveillance

representative was located at the site to improve coordination

between vendor surveillance and site operations. In 1978,

full-time schedulers were assigned to the Project QA organi-

=ation to assist in planning and scheduling manpower, training

and procedure requirements. In 1978, Quality Engineers and
.

QC Inspectors were reassigned on the basis of plant areas

rather than technical disciplines in order to parallel the

Construction organization and provide better coordination

and niutual understanding. In 1979, the regional vendor

surveillance offices were established to provide closer
,

control of suppliers. Broom and Vurpillat, ff. Tr. 3646, at

18. The number of Brown & Root QA personnel assigned to STP

,

.
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was generally as large or larger than the number at other

nuclear projects. Tr. 1967 (Amaral); Tr. 9950 (Phillips).

35. HL&P's direction of the Brown & Root QA program for

the STP included a detailed review and comment by HL&P on

the initial Brown & Root QA Program Description for the

PSAR. M . at 22. Significant changes were made to resolve

HL&P's comments. Tr. 3519 (Frazar). The Brown & Root QAI .

procedures were subjected to review and comment by HL&P

prior to implementation. HL&P has performed a surveillance

function over all of the Brown & Root QA program activities

from initiation of the Project. This has included on-site

surveillance activities, HL&P vendor surveillance inspection
personnel accompanying Brown & Root vendor surveillance

inspection personnel on shop inspections, joint participa-

tion 1:1 audits and separate and independent audits conducted

by HL&P of Brown & Root QA activities. Oprea et al., ff.

Tr. 1505, at 7-9 (Oprea); Goldberg and Fracar, ff. Tr. 906,

at 18-19 (Fracar); Pettersson et al., ff. Tr. 5796, at

17-18; Murphy et al. (Contentions), ff. Tr. 6522, at 75-76

(Long); Saltarelli et al., ff. Tr. 7536, at 17-18. There

were monthly meetings on the QA programs between HL&P and

Brown & Root throughout Brown & Root's involvement in theI Project. Broom and Vurpillat, ff. Tr. 3646, at 22-23. Thus

from the beginning of the Project, HL&P set up a detailed

I ;
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system of administrative controls to be used by HL&P in

carrying out its responsibilities to insure that the QA

program was being properly implemented by Brown & Root. Tr.

3523 (Frazar).
B. QA Record Prior to Investigation 79-19

36. The record of this proceeding contains a multitude

of details about specific events that occurred during construc-

tion of the Project. It is neither necessary nor appropriate

for the Board to address each such event. In the course of

constructing a large nuclear project such as STP, which

involves many thousands of separate construction activities

and the work of thousands of individuals, there must, of

necessity, be some events involving performance or conduct

which may be viewed as inadequate or improper. Not all such

events are probative evidence of the character or competence

of the licensee. In reviewing the record prior to Investigation

79-19, the Board has focused on those events or sequences of
:

events which, in the Board's view, provide some insight into

the attitude of HL&P management and its ability to assure

that the construction work is performed in accordance with

applicable requirements. The discussion begins with the

findings of the NRC OIE program. Those findings are described
'

generally, and then we describe several specific examples of

results of investigations and of inspections to illustrate

I
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the variety of their scope and significance. We then proceed

to describe various actions taken by HL&P related to the STPI Quality program during this period involving various organiza-

tional and administrative changes to improve performance,

the filing of reports pursuant to 10 CFR 9 50.55(e) and

I other related matters. These actions are in addition to

numerous irtprovements to Brown & Root's QA organization.I See 1 34, supra. This discussion is intended to reflect the

extent to which an effort was made to comply with NRC require-

ments and to assure that the construction work was performed

in accordance with applicable requirements. Thereafter,

this Section addresses concerns regarding alleged harassment

of QC' Inspectors by construction workers and the morale of

QC Inspectors, describing the several incidents that occurred

during this period and the actions taken by HL&P and Brown &

Root with respect thereto. Finally, we assess the record of

compliance during the period prior to Investigation 79-19.

37. Before Applicants filed their application for

permits to construct the STP and through the period covered

by these proceedings, the OIE performed periodic routine

:.nspections and, during construction investigated various

allegations concerning the Project. Seidle et al., ff. Tr.

9205, at 9-10; Oprea et al., ff. Tr. 1505, at 9 (Oprea).

Thus, prior to Investigation 79-19, inspections had been

I
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conducted over a six year period and had identified a total

of 41 instances of noncompliance with NRC requirements or,

;
- with HL&P's commitments to the NRC. Seidle et al., ff. Tr.

; 9205, at 10-11. During that period the OIE classified its

findings of noncompliance into three categories of decreasing
severity: violations, infractions, and deficiencies. A

fourth class of finding designated as " deviations," were

1 activities which, although not in accordance with a licensee's

commitments, were not inconsistent with NRC regulatory
requirements. M. Of the 41 NRC findings during that six

year period, there were 30 infractions, 3 deficiencies and 8

deviations. There were no violations. M. at Appendix B;

Oprea et al., ff. Tr. 1505, at 10.

38. When the NRC Staff determines that a licensee's

activities are not in compliance with NRC requirements it

issues a notice of violation. Seidle et al., ff. Tr. 9205,

at 10. The NRC requires that a licensee reply to a notice

of violation by identif-ring the corrective steps it has

taken or will take in order to bring its activities into

compliance with NRC requirements. 10 CFR $ 2.201. The NRC

Staff witnesses testified that HL&P was responsive to NRC

notices of violation. Seidle et al., ff. Tr. 9205, at 64;I Shewmaker et al., ff. Tr. 9576, at 4; Tr. 9338, 9855 (Phillips);

Tr. 10067 (Crossman). Although in a few cases the NRC

Staff found HL&P's responses insufficient for various reasonc

I
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'(see, e.g., Seidle et al., ff. Tr. 9205, at 50, 56, and 59;

Tr. 9344 and 9495 (Phillips)), each such matter was resolved

in follow-up correspondence. Seidle et al., ff. Tr. 9205,

at 50, 56 and 59. The Staff witnesses testified that they

did not consider it abnormal for there to be an occasional
need for such follow-up correspondence. Tr. 9499-502 (Seidle,

Phillips, Taylor, Crossman). OIE routinely inspected to

verify that the corrective action described in HL&P's responses

was properly implemented. The Staff found, in its follow-up

inspections, that corrective actions were satisfactorily

implemented and the issues raised by the notices of violation

satisfactorily resolved. See Seidle, et al., ff. Tr. 9205,

at 34, 41, 43, 46, 50-52, 56-57, 59-60, 63; Staff Exs. 16,

19, 22, 25, 31, 35, 40, 45, 88, 93.

39. During the period prior to Investigation 79-19, OIE

conducted eleven investigations of allegations regarding the

STP. Seidle et al., ff. Tr. 9205, passim. The allegations

were received by NRC from a variety of sources, including

HL&P (Staff Ex. 1), Brown & Root (Staff Ex. 12), Project

employees (Staff Ex. 8) and members of the public (Staff Ex.

5). Investigations are conducted by the NRC Staff whenever

it receives allegations regarding licensed activities which

bear some indicia of credibility. Tr. 10358 (Herr). The

threshold for deciding to initiate an investigation is

;I
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relatively low. Tr. 10363 (Phillips). Most of the allega-

tions involved in these eleven investigations were refutedI or not substantiated. Tr. 9530 (Seidle); see, e.g., Staff

Exs. 5 and 6. Since there has been so much variation in the

significance and validity of the allegations investigated,

the Board finds that the number of investigations is not in

itself probative of any issue in this proceeding. Of theI
eleven investigations, only three resulted in findings of

noncompliance. Seidle e_t al., Tr. 9205, at 31, 38 and 52;

Staff Exs. 13, 17 and 32. Corrective actions were taken by

HL&P with respect to each of the noncompliances including

steps to prevent recurrence. Based upon subsequent inspections

the NRC Staff approved HL&P's resolution of each of these

noncompliances. Seidle et al., ff. Tr. 9205, at 33-35,

40-41, 55-57; Staff Ex. 45, at 9; Staff Ex. 19, at 2; Staff

Ex. 35, at 3. Two infractions relating to Cadwelding procedures

and in-process inspection of Cadwelds on the night shift are

addressed in V 42, infra. One infraction involving the

transcription of " dirty copies" of certain forms and field

notes without a written procedure was resolved to the Staff's

satisfaction by the adoption of such procedures. Seidle et

al.,

I -
ff. Tr. 9205, at 40-41; Staff Ex. 19, at 2. Another

infraction involved resumption of certain suspended construc-

tion activities after all necessary corrective actions had

I
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been undertaken, but before a written release of the stop

work order had been signed by Brown & Root's Site QA Manager.I Seidle et al., ff. Tr. 9205, at 53, 55; Tr. 8299-303 (Warnick).

The Site QA Manager was subsequently reinstructed in the

appropriate procedures and in the importance of following

I those procedures. Seidle M a_1., ff. Tr. 9205, at 55; Staff

Ex. 33, at 2. HL&P's resolution of this noncompliance wasI deemed acceptable by the NRC Staff. Staff Ex. 35, at 3.

40. Although we will not pause te discuss the many OIE

inspections which found no noncompliances at STP, or even

each of the 33 noncompliances that were found in six years,
we will briefly discuss the noncompliances related to concrete

pouring and Cadwelding addressed by the Staff since these

were the two specific areas cited in the Staff's testimony
as instances of repeated recurrences. See Seidle et al.,

ff. Tr. 9205, at 64.

41. From 1973 until the initiation of Investigation

79-19, the NRC Staff conducted 26 inspections of concrete

activities or concrete records at the STP. Seidle et M.,

ff. Tr. 9205, at Appendix A. Those inspections found eight

infractions of NRC requirements and one deviation from an

HL&P licensing commitment. I_d . at Appendix B. Staff witnesses

addressed several of these noncompliances: an infraction

involving a violation of Brown & Root procedures governing

I
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lateral flow of concrete; another involving the depth of

vibrator penetration into concrete layers; one relating toI the existence of free standing water on concrete placement

surfaces; and one relating to the adequacy of the procedure

regarding free standing water. M. at 41-42, 58; Staff Ex.

f 20, at Appendix A; Staff Ex. 36, at Appendix A; Staff Ex.

41, at Appendix A. HL&P's responses to these noncompliancesI included retraining appropriate Construction and QC personnel;

increased surveillance activities; concrete revibration, and

procedural revisions. Seidle et al., ff. Tr. 9205, at 42,

. 59, 62-63; Staff Ex. 21, at 1; Staff Ex. 39, at 1-2; Staff

Ex. 42, at 1. In each instance, the Staff reviewed HL&P's

corrective actions and recurrence control measures and

conducted subsequent monitoring of concrete placements as

appropriate. Upon verification that the corrective actions
.

j had been ircplemented, the Staff concluded that each infraction

.

had been adequately resolved. Seidle et al., ff. Tr. 9205,
'

at 43, 60, 63; Staff Ex. 22, at 4; Staff Ex. 40, at 6; Staff
:

Ex. 45, at 9.

42. With respect to Cadwelding, the NRC Staff conducted

numerous inspections and investigations and found a total of

five noncompliances and one deviation. Seidle et al., ff.,I'

| Tr. 9205, at Appendix B. The Staff witnesses addressed

several of the noncompliances. One infraction related to

,

'I
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Brown & Root Cadwelders failing to follow procedures during

Cadweld fabrication and another to daily in-process inspection

of Cadwelds not being performed on the night shift. Seidle
' et al., ff. Tr. 9205, at 32; Staff Ex. 13, Appendix A.

Another involved the failure to provide documented procedures

for transcribing Cadwelding Examination Checklists. Seidle

et al., ff. Tr. 9205, at 39; Staff Ex. 17, at 6-7. HL&P'sI corrective measures included an extensive Caldweld reinspec-

tion program, Cadwelder retraining, increased QA staffing

and surveillance and procedural revisions. Seidle et al.,

ff. Tr. 9205, at 33, 41; Murphy et al. (Contentions), ff.

Tr. 6522, at 87-90 (Long); Staff Ex. 15, at 2; Staff Ex. 16,

at 3-4; Staff Ex. 19, at 2. HL&P's corrective actions were
reviewed and approved by the NRC Staff. Seidle et al., ff.

Tr. 9205, at 34-35, 41; Staff Ex. 16, at 3-4; Staff Ex. 19,

at 2. Prior to I&E Report 79-19, other inspections and

investigations into Cadwelding activities in which no non-

compliances or deviations were found included I&E Reports
79-02, 78-09, and 79-09. CCANP Ex. 11; Staff Exs. 7, 26.

43. During this same period HL&P reported to the NRC

16 construction deficiencies pursuant to 10 CFR $ 50.55(e).

An examination of a few typical deficiencies deraonstrates

that they were promptly reported, thoroughly dispositioned

by HL&P and ultimately resolved to the satisfaction of the

I
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NCC Staff. For example, as discussed in detail in 11 258 et

seq., it.f ra , a surveying error which resulted in the basemat

of the Unit 2 Mechanical / Electrical Auxiliary Building<

(MEAB) being constructed one foot short was immediately

reported to the NRC pursuant to 10 CFR 6 50.55(e). Tr. 7972

(Peverley); Crossman et al., ff. Tr. 10010, at Appendix C.

The NRC Staff reviewed the remedial actions taken and determined
that this deficiency had been adequately resolved. Staff

Ex. 113. Similarly, as discussed in more detail in V1 265

et seq., infra, in two instances HL&P reported concrete

voids in the Unit 1 Reactor Containment Building. In October,

1978, voids were discovered in Lift 15 of the shell wallsI and immediately reported to the~NRC. Murphy et al ,

(Contentions), ff. Tr. 6522, at 10-11, 58 (Hernandez).
Subsequently, HL&P discovered additional voids in Lift 8 and

reported this finding as well. I_di . at 13; Tr. 10026c

(Hubacek). The NRC reviewed HL&P's extensive corrective

measures and determined that these construction deficiencies
had been adequately resolved. Staff Exs. 113, 118.

, 44. In addition to reporting and effectively resolving

construction deficiencies prior to Investigation 79-19, HL&P

and Brown & Root also issued sixteen stop work orders (SW0s)I in order to assure that work would be performed in accordance

with applicable requirements. Oprea g al., ff. Tr. 1505,

.

|
|
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at 15-16 (Oprea). The effect of these SWOs was to require

the Construction Manager to cease work until authorized to

resume by the QA Manager. In each instance, the nonconforming

condition was corrected and work resumed. Id. As an example,

the Site QA Manager stopped work on all safety-related

concrete placements on the entire Project in June, 1979, as

the result of the voids detected in Lift 8 of the Unit 1
RCB. After corrective actions were instituted, a partial

release of the SWO was issued. A complete release was not

issued until all corrective measures had been incorporated

into applicable construction and inspection procedures. M.
at 16-17. This procedure is typical of instances in which

HL&P stopped work in order to ensure compliance with all

applicable requirements. M. at 17. The NRC Staff reviewed

the records of SWOs for the period from January 1, 1976 to

September 11, 1980 and concluded that work had been stopped

when generic problems were recognized. Staff Ex. 71, at 10.

45. In another effort to ensure quality construction

at the STP, HL&P's QA Manager, at the direction of Mr. Oprea,

met with the Brown & Root QAMRB in January, 1978, to discuss

several areas in which HL&P felt that Brown & Root should

strengthen implementation of its QA program. Oprea et al.,

ff. Tr. 1505, at 14 (Oprea); Tr. 5077-79 (Frazar, Oprea);

App. Ex. 44, at 1. The QAMRB was an executive level board

I
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that met periodically to review the effectiveness of Brown &

|Root's QA program. Oprea et al., ff. Tr. 1505, at 14 (Oprea);

Broom and Vurpillat, ff. Tr. 3646, at 14-15; See V 33,

supra. At that meeting Mr. Frazar stressed the need for
{

improvements in several areas including Brown & Root's

I management involvement in the QA program, the qualifications

of its QA personnel and its compliance with NRC and ProjectI requirements. App. Ex. 44. Brown & Root thereafter undertook

a number of actions intended to respond to HL&P's concerns.

Oprea et al., ff. Tr. 1505, at 14 (Oprea); Tr. 5080-81

(Frazar). Mr. Frazar returned to the QAMRB in May, 1978 and

noted HL&P's satisfaction with many of the newly institutedI
improvements while indicating that it was still too early to

judge the effectiveness of Brown & Root's actions. Oprea

et al., ff. Tr. 1505, at 14 (0prea); Tr. 5349-51 (Frazar);

App. Ex. 45. In late summer, 1978, similar problems were

brought to HL&P's attention by the NRC Staff. Staff Ex. 8.'I Additional corrective actions were subsequently taken.

Oprea et al., ff. Tr. 1505, at 15; see 49, infra.

46. HL&P also increased its surveillance of Brown &

Root activities in response to problems detected during

construction. After problems were discovered in theI Cadwelding program, HL&P increased surveillance to a daily

basis for two months. Murphy et al. (Contentions), ff. Tr.

7 -45-
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6522, at 75, 89-90 (Long). In response to concrete related

problems in early 1979, HL&P began conducting informal

!I surveillance of almost all major concrete placements. Id.

at 84. In response to the discovery that a subcontractor

employee had falsified concrete testing records (see 1 321

et seq., infra), HL&P increased routine, daily monitoring of

testing activities and monitored other subcontractor activi-I ties. McKay and Logan, ff. Tr. 6227, at 9. Based upon the

discovery of voids in concrete in the Unit 1 RCB shell

walls, and in addition to conducting a thorough detection

and repair program (see 11 265 et seq., infra), HL&P requested

that Brown & Root examine an area outside the shell wallsI which contained the characteristics wnwh contributed to
voiding in the shell walls. That examination revealed only

insignificant voiding. Murphy et al. (Contentions), ff. Tr.

6522, at 82 (Long).

47. During the evidentiary sessions much of the examina-I tion of witnesses concerned allegations of incidents of

harassment and intimidation of QC Inspectors. The testimony

on this issue, presented by Applicants' and Staff's witnesses

was uncontroverted. The record clearly shows that the

management of HL&P and Brown & Root did not condone harassmentI of QC Inspectors (Tr. 9370 (Seidle); Tr. 9373 (Seidle,

I
I
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Taylor)), and that both companies took a number of steps to

deter such behavior and to improve the morale of QC

Inspectors.

See, e.g., Warnick et al., ff. Tr. 8032, at 14 (Warnick,

Singleton) and 32-34, 41-42 (Wilson); Staff Ex. 112; CCANP

Ex. 16; Staff Ex. 20, at 7; CCANP Ex. 54; Tr. 8939 (Wilson);

Tr. 5073-75'(Oprea); App. Ex. 44; Staff Ex. 10. HL&P investi-

gated allegations of harassment, intimidation and verbal

abuse or threats, communicated its concerns to Brown & Root

and followed up with corrective measures. Warnick et al.,

ff. Tr. 8032, at 31-34, 38 (Wilson). HL&P also increased

its formal and informal surveillance in various activities.I Id. at 37, 40-41. Although HL&P's and Brown & Root's actions

appeared to be successful (Tr. 5091 (Oprea); App. Ex. 45;

Tr. 9278, 9536, 9547 (Seidle); Tr. 9408-09 (Crossman)), from

time to time during the period, additional incidents occurred.

In one incident in June 1977, a heated argument between a QCI Inspector and a Concrete Foreman resulted in physical contact

between the participants. CCANP Ex. 20. Around the same

time, another argument took place between a QC Inspector and

a Construction Foreman. Staff Ex. 4, at 3. Recognizing the

potential significance of any widespread harassment of QC

Inspectors, HL&P QA personnel investigated and found no

.I
I
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evidence of widespread harassment or intimidation. Staff

Ex. 112; Warnick et al., ff. Tr. 8032, at 31-33 (Wilson);

Tr. 8954-55 (Wilson). NRC's investigation confirmed this

finding. Seidle et al., ff. Tr. 9205, at 17; Staff Ex. 4.

At HL&P's request, Brown & Root took several actions to

prevent arguments between QC and Construction personnel.

Warnick et al., ff. Tr. 8032, at 32 (Wilson); Staff Ex. 112;

CCANP Ex. 16.

48. Despite measures undertaken by Brown & Root to

prevent such incidents (Warnick et al., ff Tr. 8032, at 32

(Wilson)), in the latter part of 1977, HL&P became dissatis-

fied with conditions at the site. Mr. Oprea communicated

with Mr. Munisteri, the head of Brown & Root's Power Group,

concerning QC morale problems and the.different perceptions

of QC's role held by the Brown & Root Construction and QC
organizations. Tr. 5073-74 (Oprea). This led to the presen-

tation to Brown & Root's QAMRB by HL&P's Corporate QA manager,

Mr. Frazar, mentioned in V 45, suora. With Mr. Oprea's

concurrence, Mr. Frazar expressed HL&P's concerns about the

lack of active, top-level Brown & Root management involvement

in QA activities, QA staffing and morale problems and insuffi-

cient compliance with the QA program. Tr. 5077-81 (Frazar
and Oprea); App. Ex. 44. Although Brown & Root responded to

HL&P's requests and improvements were noted (Tr. 5080-81

I
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(Frazar); Tr. 5091 (0prea); App. Ex. 45), these efforts were

not sufficient to prevent similar problems from occurring.
|I 1

Tr. 5349-50 (Frazar).
49. In 1978, allegations of " undue pressure" on QC

Inspectors were brought to HL&P's attention by the NRC

Staff. Staff Ex. 8. The undue pressure, however, apparently

stemmed from the magnitude of the inspection burdens rather

than any threats or harassment by Construction personnel.

Staff Ex. 8, at 10-13; Tr. 9268-69 (Seidle); Tr. 8662-63

(Singleton); Staff Ex. 32, at 3, 6-9; Warnick et al., ff.

Tr. 8032, 41-42 (Wilson). HL&P proponed several corrective

actions (Staff Ex. 10) which were subsequently implementedI and perceived by the NRC Staff to be effective. Seidle et

al., ff. Tr. 9205, at 28-30; Tr. 9278, 9536, 9547 (Seidle);

Tr. 9408-09 (Crossman); Staff Ex. 11, at 4-5. Also, in

August 1978, a QC Inspector who was fired alleged that his

firing would intimidate other QC Inspectors from reportingI nonconformances. Seidle et al., ff. Tr. at 9205, at 31;

Staff Ex. 12 at 2. HL&P site QA personnel increased their

field activities after the firing to determine if the

performance of QC Inspectors was adversely affected. No

such effect was observed. Warnick et al., ff. Tr. 8032, at,I
37 (Wilson). An NRC investigation confirmed that the

- Inspectors were not intimidated. Seidle et al., ff. Tr.

I
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9205, at 31; Staff Ex. 12. Brown & Root issued a memorandum

reiterating that harassment of QC Inspectors would not be

tolerated. CCANP Ex. 54. Another incident in March 1979,

involved an altercation between a QC Inspector and a

Construction Engineer which arguably resulted in physical

I contact. Warnick et al., ff. Tr. 8032, at 13-14 (Warnick),

33-34 (Wilson). Also in August 1979, two QC Inspectors

alleged that they had been harassed by various Construction

personnel. Id. at 41-42 (Wilson); Tr. 8910 (Wilson); Staff

Ex. 32, at 3, 6-9. In each instance of alleged harassment

or intimidation, HL&P investigated and took measures as

necessary to resolve the problem and prevent recurrence.I Warnick et al., ff. Tr. 8032, at 31-34, 37-41 (Wilson);

Seidle et al., ff Tr. 9205, at 28-30; Tr. 9278, 9536-37,

9547 (Seidle); Tr. 9408-09 (Crossman).

50. While there is no evidence of widespread harass-

ment of QC Inspectors in the period prior to the fall of

1979, it is apparent that the level of friction between

Construction workers and QC Inspectors at STP was excessive

at times. Tr. 9369-70 (Taylor); Seidle et al., ff. Tr.

9205, at 17; Warnick et al., ff. Tr. 8032, at 34-35 (Wilson);

Tr. 4163 ' Broom); CCANP Ex. 16; Staff Ex. 4. However, the

disputes between QC and Construction personnel were attrib-

I """"'' " "'""''**"*""" "*" "" **""*" """ ^ * ' """'**"
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construction experience, as opposed to an attempt by the

'

Construction organization to have Inspectors approve poor

quality work. Tr. 4963-64 (Grote); Tr. 4966-67 (Broom); Tr.

2926-27 (Frazar); Tr. 9509-10 (Taylor); Tr. 2384-85 (Goldberg).

It was firmly established that HL&P and Brown & Root manage-

ment did not foster a permissive attitude towards harassment.

Tr. 9370 (Seidle); Tr. 9373 (Seidle, Taylor). In addition,I Brown & Root had a policy for dispute resolution. This

policy was communicated to its personnel and Construction

and QC personnel were told that harassment of QC Inspectors

would not be tolerated. See, e.g., CCANP Exs. 16, 54. HL&P

was sensitive to the problem and took steps to solve it.I (Tr. 8939 (Wilson); Tr. 5075 (Oprea). On balance, the record

with regard to harassment prior to Investigation 79-19

evidences a relatively small number of isolated incidents in

which tempers flared and normal disputes reached the level

of threats, abusive treatment or physical altercations.I Although HL&P and Brown & Root management responded vigorously

to these incidents, their root causes were not recognized

and addressed adequately. The remedial programs addressed

the symptoms and, thus, had only transitory success. The

excessive degree of friction between QC and Construction was

lessened from time to time, but the steps taken by HL&P and

I
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Brown & Root ultimately proved to be insufficient. Staff

Ex. 46.

51. The relationship between QC Inspectors and Con-

struction personnel was among the aspects of the QA program

examined by the NRC Staff in August, 1979, when the NRC

conducted an extensive, Mid-Term QA Inspection of HL&P's

development and implementation of its QA program for site-I related activities. Shewmaker et al., ff. Tr. 9576, at 4;

Staff Ex. 27. The investigation consumed 132 inspector

hours and addressed HLSP's QA program for design, procure-

ment and construction. Areas inspected by the Staff included

QA management, procurement control, document control, design

control, vendor surveillance, audits, QA organization and

site installation activities. Staff Ex. 27, at 2. In the

course of the inspection, two infractions and three deficiencies

were identified by the NRC Staff. All of these noncompliances

relatively minor in nature and were effectively resolvedwereI by HL&P. The two infractions involved the failure of a
subcontractor, Pittsburgh Des Moines Steel Co. (PDM), to

follow procedures regarding maintenance of the PDM QA Manual

and the apparent failure of PDM to conduct site audits in

accordance with that Manual. Seidle et al., ff. Tr. 9205,

at 49; Staff Ex. 27, at Appendix A. The deficiencies

.
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identified involved the failure to delineate an organizational

change in the PDM QA Manual, the existence of two incompleteI |

audit checklists in HL&P QA audit files and the failure to
delete or mark as void a superceded QA procedure in a Brown

& Root QA Manual. Seidle et al., ff. Tr. 9205, at 49; Staff

I .

Ex. 27, Appendix A, at 2-3. HL&P responded by converting

each of these matters and implementing measures to prevent

recurrence. Staff Ex. 28. The NRC Staff subsequently

reviewed and approved HL&P's corrective measures and verified

their implementation. Seidle et al., ff. Tr. 9205, at

51-52; Staff Ex. 31, at 2-3. During the Mid-Term Inspection

the Staff conducted interviews with HL&P and contractor

personnel regarding the overall QA program. Based upon

those interviews, the Staff concluded, inter alia, that site

personnel had access to high level management, management

. feedback appeared satisfactory, personnel appeared to be

knowledgeable of their discipline and responsibilities and

"the overall working relationship between QA and construction

[had] improved over the [ previous) four months .". . .

Staff Ex. 27, at 28; Tr. 9558-59 (Seidle). Thus the Mid-Term

Inspection Report would suggest that HL&P's corrective

measures had reduced friction between QC Inspectors and

Construction personnel and had increased the awareness of

site personnel that high level management supported quality

assurance.
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52. The NRC Staff witnesses testified that HL&P was
|

" cooperative and diligent" in correcting problems raised by
1

the NRC prior to 1979. Seidle et al., ff. Tr. 9205, at 64; I

Shewmaker et al., ff. Tr. 9576, at 4; Tr. 9506, 9527-28,

9535-36 (Seidle); Tr. 9857 (Phillips). Our review of STP's,

; compliance history prior to Investigation 79-19 leads us to
!

conclude that HL&P sincerely and diligently attempted to
.

resolve identified noncompliances, but did not succeed in

implementing a fully effective program. HL&P did evidence

an appreciation of its own role in assuring the quality of

the Project by reporting and effectively resolving con-

struction deficiencies, stopping work when necessary to

ensure compliance with all applicable requirements and

undertaking other measures to bolster the quality program at

STP.
;

|I
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C. Investigation 79-19 and Resulting HL&P Actions
|

53. Investigation 79-19 and its subsequent documenta-

tion in an investigation report and accompanying enforcement i

action occupied a six-month period. During that six-month

period HL&P initiated several intensive studies and a number

of corrective actions. These actions and studies were

described to the OIE in a series of letters during the

pendency of the investigation report, and many of them were

among the studies and corrective actions identified as

completed or underway in HL&P's formal responses to the

enforcement actions. We have considered not only HL&P's

corrective actions, but also their timing, since the prompt-

ness with which HL&P initiated its own investigations and

its corrective actions is material to our ultimate decision.

Accordingly, here we describe first, NRC's conduct of Investi-

gation 79-19 and HL&P's immediate actions during the Investi-

gation to, inter alia, stop all complex concrete work,

implement corrective actions cnd hire an independent con-

sultant to perform an audit of the QA program -- all of its

own volition. Second, we describe the findings of noncom-

pliance identified in the Notice of Violation accompanying

Report 79-19 and the corrective actions taken in response

thereto. Thereafter, we describe the Show Cause Order that

accompanied Report 79-19 and the extensive investigations

1

-55-



and numerous program improvements HL&P undertook in response

thereto.*/ In the final portion of this section, after

having discussed HL&P's responses to specific noncompliances

and items of concern, we address HL&P's successful efforts

to identify and correct the underlying causes of these

problems.

1. Investigation 79-19 and HL&P's Actions Prior
to Issuance of Report

54. In late 1979, based upon the construction history

at STP, the I&E Report of the Mid-Term QA Inspection and

additional allegations of harassment and intimidation received

by the NRC, the Director of OIE directed that an in-depth
investigation be conducted into the effectiveness of the STP

QA program. Seidle et al., ff. Tr. 9205, at 64; Shewmaker

e_t al., ff. Tr. 9576, at 4-5. Mr. D.W. Hayes, then Chief of

Engineering Support Section I, NRC Region III, was desig-

nated as the investigation team leader and coordinated the

Staff's investigatory activities. Mr. Robert E. Shewmaker,

then Senior Structural Engineer, Division of Reactor Con-

struction Inspection, OIE, served as liaison for headquarters,

I
* The Show Cause Order required, inter alia, reexami-

nation of the adequacy of certain construction
work as well as improvements to various aspects of
the QA program. Since the studies that reexamined
the construction work formed the basis for Issue E

I in this proceeding, the results of those studies
are addressed in Part VI, infra, regarding Issue E.
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and Mr. H. Shannon Phillips, then the STP Resident Reactor

Inspector, also participated in the investigation. Other

team members were appointed by virtue of their expertise in

particular areas of nuclear construction. Shewmaker et al.,

ff. Tr. 9576, at 1-2, 5. The on-site investigation team

consisted of five Inspectors and one Investigator selected

from Regions I, II, III and IV. Staff Ex. 46, Appendix D,

at 7. The investigation was conducted over a period of

. approximately three months from November 10, 1979 to

February 7, 1980 and consumed 1,113 man hours. Id.; Tr.

9585 (Phillips). It encompassed routine inspection and

investigatory techniques including observation, documenta-

tion reviews,
.

interviews and discussions with site personnel.

In all, over 100 persons were interviewed, including HL&P and

Brown & Root Construction and QA management personnel, QC

5 Inspectors and Engineers, PTL employees and other site

personnel, including various tradesmen and office personnel.
'

Shewmaker et al., ff. Tr. 9576, at 6-7; Staff Ex. 46,

Appendix D, at 7. Numerous sworn statements and interview

summaries were compiled. The Staff conducted an extensive

examination of on-going concrete and Cadwelding activities,

installation and testing of backfill, installation and
'

welding of safety-related piping, and fabrication and

installation of structural components. In addition the

I
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[
Staff evaluated the nondestructive examination (NDE) of pipe

E and structural welding; training and qualification of inspec-
tion, testing, welding and NDE personnel; Nonconformance

Reports (NCRs); Field Requests for Engineering Action (FREAs)
and audit and inspection activities. Staff Ex. 46, Appendix

.

D, at 5-7. The Staff witnesses testified that HL&P was
"open and candid" and fully cooperative with the Staff

{ during the investigation. Tr. 9947-49 (Hayes, Phillips).

55. Throughout the course of the Investigation the NRC

( advised HL&P of its findings. In a meeting on December 21,

1979, HL&P corporate management personnel were told of Staff
E' findings regarding problems in concrete placement activities

and harassment of QC Inspectors. Oprea et al., ff. Tr.

1505, at 20; Staff Ex. 46, Appendix D, at 8. The Staff

indicated that these findings were the same or similar to

earlier findings that led to the self-imposed SW0s on complex
concrete placement activities. See 44, supra. Based upon

{ the Staff's findings, HL&P immediately halted placement of
the concrete for all safety-related structures until correc-

( tive actions could be developed and implemented. Oprea et

al., ff. Tr. 1505, at 20; Staff Ex. 46, Appendix D, at 8.

Within seven days another meeting was held at which HL&P

presented a corrective action program for all adverse Staff

findings identified to that date. See 1 56, infra. At

-58-
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about the same, time HL&P, on its own initiative, decided to

have performed a thorough independent audit of the QA program.
'I

It selected Bechtel to perform the audit because, of all the

possible consultants, Bechtel had by far the greatest practical

experience in the implementation of QA programs in the

construction of nuclear power plants and Bechtel had had no

prior involvement in STP. Tr. 2095, 5465-67 (Oprea). On

January 24, 1980, OIE held an exit meeting with HL&P corporate

and site management personnel. At that meeting the NRC

reiterated its findings regarding placement of concrete,

identified noncompliances in the welding, NDE and backfill

placement programs and expressed concern regarding trendI,
analyses, auditing and document control Oprea et al.,

ff. Tr. 1505, at 20; Staff Ex. 46, Appendix D. Based upon

the Staff's oral statements, HL&P immediately initiated
responsive actions. Oprea et al., ff. Tr. 1505, at 21-22.

Within two weeks, additional corrective measures were identi-

fied in a letter to the NRC. I_d.; App. Ex. 3; see 57

infra. A test boring program was initiated to evaluate the

overall quality of existing backfill. The welding program

was audited and subsequently work was stopped on all safety-
related welding pending corrective measures. Saltarelli et

al., ff. Tr. 7536, at 18-19. Thus, HL&P voluntarily took

I
I
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extensive corrective measures even before the Staff docu-

mented its formal findings in an I&E Report. Tr. 9858-60 lI |
(Phillips); Oprea et al., ff. Tr. 1505, at 20-23, 78-83

(Oprea, Frazar).

56. Pursuant to its corrective action program initiated

after its December 1979 meeting with the NRC, HL&P committed

to conduct a seminar with Construction and QC personnel

emphasizing the basic philosophies and standards of the STP

QA program. Oprea et al., ff. Tr. 1505, at 78 (Frazar);

Broom and Vurpillat, ff. Tr. 3646, at 39; App. Ex. 1, at 1.

Another element of HL&P's corrective program involved clarifi-

cation of the appropriate uses for FREAs and NCRs, in order

to permit complete QA review of nonconformances. Oprea et

al., ff. Tr. 1505, at 78 (Frazar); App. Ex. 1, at 1. Brown

& Root issued a written policy describing the methods by

which disagreements between Construction and QC personnel

were to be resolved and specifically providing that threats

or intimidation would not be tolerated. Oprea et al., ff.

Tr. 1505, at 79 (Frazar); Broom and Vurpillat, ff. Tr. 3646,

at 41; App. Ex. 1, at 1. HL&P conducted a management

assessment of the qualifications of Brown & Root QA and QC

personnel in order to provide a basis for upgrading the

caliber of personnel. Broom and Vurpillat, ff. Tr. 3646, at

.

43; Oprea et al., ff. Tr. 1505, at 79 (Frazar); App. Ex. 1,

I
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at 1; App. Ex. 4, at 1-2. HL&P also assigned three key HL&P

QA personnel to the site and increased staffing at the site
'

to strengthen its QA role and to increase its visibility and

involvement. Oprea et al., ff. Tr. 1505, at 79-80 (Frazar);

App. Ex. 1, at 2. HL&P committed to establishing a refresher

| training course for Construction and QC personnel in their

assigned duties and applicable procedures. Oprea et al.,I
ff. Tr. 1505, at 80 (Frazar); App. Ex. 1, at 2. Finally, an

; extensive study was conducted to determine the cause of the

perceptions of harassment of QC personnel. Oprea et al.,

ff. Tr. 1505, at 80 (Frazar); App. Ex. 1, at 2; App. Ex. 4,

;g at 2-3.

'3;

57. In addition to the actions initiated in December,

after the January 24, 1980 exit meeting HL&P undertook

additional measures to improve the QA, welding, NDE and

backfill programs. To improve QA performance, a new trend

- analysis program was developed to improve nonconformance

trending. Oprea et; al., ff. Tr. 1505, at 80-81 (Frazar);

App. Ex. 3, at 2. Measures were taken to ensure that QC
. Inspectors had and took adequate time to perform inspections

and that nonconforming conditions were promptly documented.

Oprea et al., ff. Tr. 1505, at 81 (Frazar); App. Ex. 3, at

5. In addition, HL&P surveillance personnel were directed

to document all nonconforming conditions even if already

g
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documented by others. Oprea et al., ff. Tr. 1505, at 81

(Frazar); App. Ex. 3, at 5-6. HL&P also revised auditI
schedules to ensure that an annual corporate audit of Brown &

Root Construction would be performed, and it revised audit

procedures to require direct observation.of work performed

as well as documentation reviews. Oprea et al., ff. Tr.

1505, at 81 (Frazar); App. Ex. 3, at 10-11. Brown & Root

improved its welding program by revising the Welder Training

Program, adding a General Superintendent to coordinate and

monitor welding work and .2dding a new Chief Welding Engineer.

Oprea et al., ff. Tr. 1505, at 82 (Frazar); App. Ex. 3, at

8. Improvements to NDE activities included temporary,

direct supervision of all radiography by Level III QA Engi-

neers, retraining and recertification of all site NDE per-

sonnel, new procedures to control film processing and inter-

pretation, a complete review of all radiographs on the'

Project and special reviews of the NDE program to be conductedI,

by HL&P and Brown & Root surveillance personnel. Oprea g

al., ff. Tr. 1505, at 82 (Frazar); App. Ex. 3, at 7.

Finally, backfill procedures were changed to specify depths

for conducting in-place density tests and a test program

initiated to verify the adequacy of existing backfill. App.II

Ex. 3, at 6. All of the improvements initiated prior to I&E

Report 79-19 were completed and their implementation was,

|I
|
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verified by the NRC. Oprea et al., ff. Tr. 1505, at 83

| 1(h azar); See, e.g., Staff Ex. 71. !

58. As described in the foregoing paragraphs, HL&P

reacted to the NRC findings by initiating a series of actions

to identify and correct any deficiencies in the STP QA

I progran. The Resident Inspector testified that at the

January 24 exit interview, HL&P management recognized that

there were problems and that HL&P acted "to get everything

corrected, really aggressively trying to get things squared

away." Tr. 9949 (Phillips). HL&P's actions included turning

to Bechtel to serve as an expert consultant to examine the

construction QA program and nend improvements, reexamining

the adequacy of the backfill with the use of the expert

assistance of Woodward Clyde Consultants, reexamination of

I the velding and NDE programs, and issuance of SWOs in welding,

NDE and complex concrete placements while numerous corrective

measures were taken to improve the Construction and QA

programs for such work. These immediate and voluntary

actions reflected a cooperative attitude and a strong

commitment to quality construction.

2. HL&P's Response to the Notice of Violation

59. The NRC issued I&E Report 79-19 on April 30, 1980,

identifying 22 noncompliances. Staff E::. 46, Appendix D.

The Report was accompanied by a Notice of Violation (_i_d.,

'

1
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Appendix A), a Notice of Proposed Imposition of Civil Penalties

|
of $100,000 (id., Appendix B) and an Order To Show Cause

directing HL&P to respond to ten separately stated require-
ments. Id., Show Caune Orde.t. The Notice of Proposed

Imposition of Civil Penalcies and the Notice of Violation

required recponses within 25 days. The Show Cause Order

required a response within 90 days. HL&r filed timely

responses to each of these documents, as described below.

On May 23, 1980, HL&P responded to the Notice of Proposed

Imposition of Civil Penalties by incorporating by reference

its response to the Notice of Violation and promptly forward-

ing payment to the NRC of the entire proposed fine. Staff Ex.

90; Shewmaker et al., ff. Tr. 9576, at 38.

60. Although subsequent developments, including particu-
I larly the replacement of Brown & Root, have resulted in

significant additional changes in the organization and

implementation of the QA program for STP (see Parts IV

and V, infra), we will review below in some detail HL&P's

responses to the Notice of Violation and to the Show Cause

Order, primarily to assess HL&P management's attitude and

commitment to undertaking careful reviews and defining

appropriate corrective actions, as necessary, and the

adequacy of the responses.

|
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61. Before discussing the specific items of noncompli-

ence, however, we should describe, in general terms, HL&P'sI
response to the Notice of Violation. HL&P did not contest

any of the NRC findings, nor did HL&P seek to evade its

responsibility therefor, or to question the technical sig-

nificance of any of the findings. Rather, HL&P determined

that regardless of their individual significance, taken

together the noncompliances indicated a need for improvement

in the QA program in the following six areas:

1. Translating specifications and require-

I ments into clear and simplified procedures down to
the job level.

2 Improvement of systems for documentingI nonconforming conditions and systematic trend
analyses to identify programmatic weaknesses.

I 3. Upgraded training and indoctrination of
personnel at all levels in quality-related tasks
with, special emphasis on the Project goals of
reliability and safety.

4. Stronger system controls, reflected in
procedures which assure that quality-relatedI activities are initiated, controlled and properly
documented.

I 5. Improvements of the system of audits to
verify adherence to procedures and identify defici-
encies for resolution at the appropriate level of
management,

6. Increased visibility of, and active
participation by, upper minagement in QA activities.

Oprea et al., ff. Tr. 1505, at 27 (Oprea); Tr. 5367-68

(Oprea); Staff Ex. 47, at 2-3. HL&P's response stated that

I
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each of the noncompliances could be traced to one or more

deficiencies in the foregoing areas and that HL&P's correctiveI
measures for each of the noncompliances had an objective of

attacking these six " root causes". Staff Ex. 47, at 2.

62. As indicated above, the Notice of Violation associ-

ated with the enforcement action of April 1980 identified 22

noncompliances. Of these, nine related to QA procedures,

such as lack of QA autonomy and authority and inadequate

trending and auditing. Staff Ex. 46, at Appendix A, Items

A-1, 6, 9, 12, 14, 15, 18, 19 and 20. Three noncompliances

involved concrete placement activities and the qualifica-

tions of concrete inspectors and Cadwelders. Id., at Appendix

A, Items A-7, 8 and 13. Four noncompliances were in the

ares of welding and NDE and involved a failure to protect

welding work from adverse atmospheric conditions, inadequate

radiography and liquid penetrant examinations, a

failure to control welding related design changes and a

violation of welder qualification procedures. Id., at

Appendix A, Items A-10, 11, 21 anc B. Six noncompliancea

related to backfill placement procedures, testing and docu-

mentation. Id., at Appendix A, Items A-2, 3, 4, 5, 16 and

17. we will discuss each of these noncompliances as cate-
g

gorized above.

I
E
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63. Item of Noncompliance No. 1 found that the Brown &

! Root QC Inspectors' ability and authority to identify problems
i and ensure their adequate resolution was impaired due to

harassment by Construction personnel, production pressures
i

! and lack of support by QC management. The Staff listed

sixteen examples of its investigative findings in support of
I

this item of noncompliance. Staff Ex. 46, Appendix A, at

2-5, items (a)-(p). Applicants responded by noting that

they could not confirm the individual alleged incidents, but

that their review indicated "that such instances probably
did occur." Applicants also acknowledged that the QC Inspectors

|

perceived production pressures and lack of management support.
Staff Ex. 47, Attachment, at 1.

64. In view of the Applicants' response to this item,

neither the Applicants nor the Staff testified systema'ically
concerning the individual allegations. It was apparent.,

however, that incidents of threats directed at QC Inspectors

(in addition to those discussed at V 47-50, supra), occurred

and that the excessive tension between QC and Construction
personnel, which had existed previously, was still a factor

I in 1979.*/ However, we were mainly interested in whether_

*/ Many of the examples in Staff Ex. 46 occurred in
the fall of 1979, but others occurred in earlier
portions of that year.
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I
Applicante had failed to take proper action with respect to

known incidents and whether they had taken corrective actionI to prevent recurrences after Report 79-19 was issued. As

discussed immediately below, thy record did not show any

failure to act properly; and the general corrective actions

I are discussed at U 67, infra.

65. Our review of Staff Ex. 46 and the relevant addi-

I
tional evidence demonstrates that serious threats were

either settled by the partici' ants (e.g., Staff Ex. 46,p

Appendix D, at 2-18; Tr. 8508-09 (Singleton)); investigated

as far as possible (e.g., Warnick, et al., ff. Tr. 8032,

at 17; Tr. 8405-06, 8491-92, 8518 (Singleton)); or resolved

by management action. (e.g., Warnick, et al., ff. Tr. 8032,

at 15-16; Tr. 8401-03 (Singleton); Tr. 8086-87 (Warnick)).

The record also indicates that some of the statements that

would be threatening if taken literally were not considered

to be serious threats when made. See, e.g., Staff Ex. 46,

Appendix D, at 2-18; Tr. 8507-08, 8639, 8780 (Singleton);

Staff Ex. 46, Appendix D, at 2-3; Tr. 8518-19 (Singleton);

Staff Ex. 46, Appendix D, at 2-13; Tr. 8963 (Wilson); Tr. 8085

(Warnick).

66. Notwithstanding these occurrences, the witnesses

for Applicants and for the Staff were unaware of any situa-

tions in which QC Inspectors were intimidated by Construction

I
|
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personnel, i.e., failed to perform inspections or approved

poor quality work as a result of pressure from Construction.*/I _

Tr. 8439 (Singleton); Tr. 9930-33, 9967-68 (Phillips, Hayes,

and Shewmaker); Tr. 8913-14, 8979-80 (Wilson). Moreover, it

is obvious that the continued friction between QC and Con-
struction evidences that the QC force was performing the

required inspections. Warnick, et al., ff. Tr. 8032, at

34-35 (Wilson); Tr. 8280 (Warnick). The investigative

finding demonstrates, however, that even though Applicants

were reacting responsibly to known incidents (see, e.g.,

Staff Ex. 27, at 27-29; Staff Ex. 32, at 3; VV 47-50,

supra), by the latter half of 1979 previous measures to

reduce friction between QC and Construction were losing any

effectiveness they may once have had. The NRC Staff con-

cluded that such an atmosphere threatened the effectiveness

of the QC program. Shewmaker, g d., ff. Tr. 9576, at 13.

67. In response to Item of Noncompliance No. 1, HL&P

I and Brown & Root undertook a number of actions to minimize

friction between QC and Construction personnel by eliminating

*/ The only example of " intimidation" found by Staff_

involved a QC Inspector and his QC supervisor, not
a Construction worker. Staff Ex. 45, Appendix D,
at 26; Tr. 9931-33 (Hayes, Phillips and Shewmaker).
Whether or not the incident constituted document
falsification, it certainly did not involve any

I
" intimidation" of QC personnel by Construction
workers. Tr. 8297-98 (Warnick); Tr. 8585-87, 8730
(Singleton).

I
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I
some of the sources of that friction, to improve the quality

and quantity of the QA staffs, to improve the morale ofI Brown & Root QC Inspectors, to increase management involve-

ment in QA activities, to heighten HL&P QA's visibility in

the field and to improve communications within the QA Depart-

I ment and between the QA and Construction organizations.

Oprea et M., ff. Tr. 1505, at 28 (Oprea); Broom and Vurpillat,I ff. Tr. 3646, at 39-44; Staff Ex. 47, Attachment, at 1-9.

These actions included:

(1) an extensive survey of QC Inspector attitudes

by Time Lapse, Inc. and an audit by HL&P which included

interviews with Brown & Root QA and Construction personnel

to identify any real or perceived sources of intimidation

(Broom and Vurpillat, ff. Tr. 3646, at 37-39; Staff Ex. 47,

Attachment, at 3; Tr. 3792-99 (Broom));

(2) a re-evaluation and restructuring of the

Brown & Root salary structure and QA organization which

equalized QC and Construction Superintendents and generally

increased salaries of QA personnel (Staff Ex. 47, Attachment,

at 3; Broom and Vurpillat, ff. Tr. 3646, at 40-41; Tr.

3751-53, 4241-45 (Broom, Vurpillat));

(3) Brown & Root formalized its dispute resolu-I tion procedure, trained existing personnel and included it

as part of the site training program for new employees

I
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(Staff Ex. 47, Attachment, at 4; Tr. 8666-69 (Singleton);

Broom and Vurpillat, ff. Tr. 3645, at 41.);

(4) both HL&P and Brown & Root QA reporting lines

were shortened and HL&P's Project QA Manager was moved to

the job site (Oprea et al., ff. Tr. 1505, at 42 (Oprea);

Broom and Vurpillat, ff. Tr. 3646, at 41-42; see also V 88,

infra);

(5) meetings were held with the Brown & Root QA

Inspectors and supervisory personnel, to emphasize the im-

portance of their role, to reiterate the open door policy

which provided access to top corporate managers for any

employee to express problems and to review I&E Report 79-19

Broom and Vurpillat, ff. Tr. 3646, at 42-43; Staff Ex. 47,

Attachment, at 5-7; Tr. 8214-16 (Warnick); Tr. 8591

(Singleton));

(6) complete revision of the work procedures was

instituted to eliminate " grey areas" that had been the

source of disputes with Construction, to incorporate standards

which were previously referenced and to simplify the procedures

(Broom and Vurpillat, ff. Tr. 3646, at 44-46; Tr. 8641

(Singleton));

(7) a complete review of the qualifications of

Brown & Root QA personnel was undertaken and recertifica-

tions were accomplished where necessary (Staff Ex. 47,
J

Attachment, at 7; Broom and Vurpillat, ff. Tr. 3646, at 43);

-71-
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(8) training seminars on employee motivation,

human relations, and supervisory skills were conducted in,I
February and May 1980 for Construction and QA supervision

| (Broom and Vurpillat, ff. Tr. 3646, at 42, 44);

(9) a program of regular refresher training

courses was implemented to ensure better understanding of
. work procedures (Staff Ex. 47, Attachment, at 6; Broom and

:I'

Vurpillat, ff. Tr. 3646, at 43); and

(10) the QE function at the site was strengthened

to provide additional technical support for the QC Inspectors
- and the Design Engineering group was increased in size to

. improve communications regarding engineering requirements

(Staff Ex. 47, Attachment, at 8-9; Broom and Vurpillat, ff.

Tr. 3646, at 51-52).

68. The effectiveness of these actions was evaluated
| by the NRC Staff by administering a questionnaire to 29 QC
, Inspectors and two QA record clerks in September 1980. The
;

questions related to production pressures, harassment,

management support and other issues. The responses were

found to be very positive "in that previously identified

conditions, which resulted in Item of Noncompliance No. 1,

: had been corrected and no recurring trends were evident
'

during this review." Crossman et al., ff. Tr. 10010, at 8;
'

Staff Ex. 45. The Staff concluded that HL&P had implemented

.

I
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I
its Show Cause commitments and that this problem was well

under control. Tr. 10087, 10094-98 (Phillips). Similar
'

assessments were received from Applicants' witnesses. Oprea )
'

et al., ff. Tr. 1505, at 46-47 (Oprea); Tr. 8641, 8684-87,

8713-14 (Singleton); Tr. 4305-07 (Vurpillat); Tr. 8995

(Wilson). Two follow-up surveys of Inspectors' attitudes

conducted by Time Lapse, Inc. also support the Staff's

_I findings. Broom and Vurpillat, ff. Tr. 3646, at 53-54; Tr.

4307-08 (Vurpillat and Broom).:

69. Since January 1980 there has been only one threat
'

made to a QC Inspector, who did not regard it as serious.

The Construction man apologized immediately, but was

>I.

'

suspended for three days without pay. Tr. 8769 (Singleton);

Tr. 8930, 8975 (Wilson); Staff Ex. 45, at 5. There have
'

been two other instances in which both Construction and QC
personnel were disciplined for failing to follow the dispute

resolution procedure. These incidents did not involveI threats, but rather, merely arguments between the parties.

Tr. 8095-97, 8294 (Warnick) and Tr. 8091-93 (Warnick);

8440-41, 8696-98 (Singleton). This number of incidents was

not considered significant by the Staff. Tr. 10096-97

(Phillips, Crossman). Taken as a whole, the record demon-I strates, and the Board so finds, that the various measures

taken by HL&P and Brown & Root following Investigation 79-19

I
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were effective in eliminating the excessive friction between

QC and Construction and the harassment suffered previouslyI by QC Inspectors.

70. In addition to making extensive efforts to improve

the freedom, independence and authority of QA personnel,

HL&P took various steps to resolve the other QA related

noncompliances. One noncompliance addressed inadequacies inI
the trend analysis program conducted at STP to identify the

root causes of noncomformances. Shewmaker et al., ff. Tr.

9576, at 26; Staff Ex. 46, at Appendix A, Item A-6. In

response, HL&P developed procedures to delegate authority

for effectively performing trend analyses. Crossman et al.,

ff. Tr. 10010, at 19. The NRC Inspector reviewed these

documents and concluded that HL&P was in " full compliance."

M.; Staff Ex. 45, at 5-6. A detailed discussion of HL&P's
'

improvements to the STP trending program is set forth in

1 101, infra.

I 71. Two QA related noncompliances involved document

control deficiencies. In one, the Staff determined that

certain QA documents were not kept up to date. Shewmaker et

M., ff. Tr. 9576, at 8-9; Staff Ex. 46, at Appendix A, Item

'

A-9. In response, HL&P instituted a redundant review to
.

- ensure that all documents were up-to-date and hired an

Administrative Technician to be responsible for document

I
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control. Staff Ex. 47, at 32-33. The NRC Staff subse-

quently verified and approved HL&P's corrective actions.

E Crossman et d., ff. Tr. 10010, at 22. The other noncompli-

ance involved continued use of interim procedures after

their expiration. Shewmaker, et al., ff. Tr. 9576, at 29;

I Staff Ex. 46, at Appendix A, Item A-12. In response, a

survey of all outstanding QA interim changes was conducted

:I
| and outdated changes removed from QA documents. Further

revisions were proposed which would eliminate use of interim

changes. Staff Ex. 47, at 42-43. The Staff verified that

HL&P had eliminated the use of interim changes and that all

existing interim changes had been recalled. Crossman et

.I -

al., ff. Tr. 10010, at 25; Staff Ex. 40, at 8.

72. Several noncompliances relating to HL&P and Brown &

Root auditing practices were identified as well. The Staff
'

first determined that some nonconformances went unresolved

as a result of Brown & Root's failure to notify its GroupI Vice President of delinquent responses to audit findings.

Shewmaker et al., ff. Tr. 9576, at 30; Staff Ex. 46, at

Appendix A, Item A-14. Subsequently, the NRC Staff found

- that this noncompliance had been corrected. Crossman et

: al., ff. Tr. 10010, at 27; Staff Ex. 45, at 7-8. The other
>

noncompliances relating to deficiencies in the auditing

program and HL&P's actions in response are more fully

I
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addressed in 1 111, infra. Staff Ex. 46, at Appendix A,

Items A-18(a), (b), (c) and 19.

73. In another finding the Staff indicated that HL&P

Project QA personnel did not document unsatisfactory condi-

tions identified during surveillance if they knew that Brown

& Root had initiated corrective action. Shewmaker et al.,

ff. Tr. 9576, at 30-31; Staff Ex. 46, at Appendix A, Item

A-15. HL&P training programs and procedures were revised to

emphasize the importance of this requirement. Staff Ex. 47,

at 49-50. In a follow-up inspection the Staff concluded

that all unsatisfactory conditions were being properly
documented. Crossman et al., ff. Tr. 10010, at 27-28; Staff

Ex. 45, at 6-7.

74. Another noncompliance identified by the Staff

related to QC documentation that accepted certain reinforcing
steel as properly installed although several shear ties were

missing. Shewmaker et al., ff. Tr. 9576, at 33; Staff Ex.

46, at Appendix A, Item A-20. HL&P determined that this

problem was caused by pressures on QC personnel to perform

their inspections quickly. As a result, the importance of

taking as much time as necessary to perform thorough inspec-

tions was stressed to QA personnel and provisions for

reinspection after significant activity has occurred were

I """*" ' " " " " " " " " " " " " " " - '" """*'* "- " "'-" "'*" "'

I
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I
meetings and additional training and indoctrination were

also instituted. Measures adopted to avoid excessiveI production pressures in connection with Noncompliance Item

A-1 were also intended to prevent recurrence of this non-

compliance. Staff Ex. 47, at 63-65. The NRC Staff sub-

sequently verified implementation of HL&P's commitments and

reviewed the analysis which demonstrated that the missing

ties were of "no safety significance." Crossman et al., ff.

Tr. 10010, at 32-33; Staff Ex. 74, at 4.

75. HL&P also undertook extensive measures to respond

to and correct the noncompliances related to concrete place-

ment activities. The NRC had cited HL&P for failing to

correct previously identified problems involving improper

consolidation practices, poor lighting, inadequate numbers-

of inspection personnel, production pressures, and excessive

lift thicknesses. Shewmaker et al., ff. Tr. 9576, at 26;

Staff Ex. 46, at Appendix A, Item A-7. HL&P resolved this

noncompliance by adding more QC Inspectors, improving light-

ing requirements, providing for reinspections as necessary,

reinstructing supervisory personnel, mandating pre and

post-placement meetings, and clarifying and consolidating

construction procedures. Staff Ex. 47, at 24-27. The NRC

Staff reviewed the new concrete procedures and determined

that this item had been adequately resolved. Crossman e_t

I
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al_., ff. Tr. 10010, at 20-21; Staff Ex. 40, at 4; see also

1 139, infra.

I 76. Another noncompliance involved the employment of

eight Brown & Root and PTL QC inspectors who had insuffi-

cient experience at the time of their certification.

Shewmaker et al. , ff. Tr. 9576, at 26-27; Staff Ex. 46, at

Appendix A, Item A-8. In response, the education and experi-I ence of QC Inspectors were verified and additional training
and recertification were provided. To prevent recurrence,

the qualifications of QC Inspector candidates were required
to be verified prior to certification. Staff Ex. 47, at

28-31. Implementation of these measures was subsequentlyI verified by the NRC Staff. Crossman et al., ff. Tr. 10010,

at 21-22; Staff Ex. 40, at 5.

77. The noncompliance relating to Cadwelding indicated

that five Cadwelders had continued production without

requalification after accumulating two unacceptable splicesI in contravention of FSAR and specification requirements.

Shewmaker e_t; M. , ff. Tr. 9576, at 29-30; Staff Ex. 46, at

Appendix A, Item A-13. HL&P determined that this noncompli-

ance stemmed from unclear specifications and procedures and

revised the applicable specifications to clearly provide theI criteria by which it is determined when Cadwelders must be

requalified. HL&P also ascertained a need for reviewing

procedures to assure that they clearly incorporated Project
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specifications and committed to a " continuing Project effort"

in this regard. Staff Ex. 47, at 45-46. Implementation ofI these corrective actions was subsequently verified by the
NRC Staff. Crossman et al., ff. Tr. 10010, at 25-26; Staff

Ex. 40, at 5-6. The noncompliances related to welding, NDE

and backfill were also addressed by HL&P. Its corrective

measures were thoroughly reviewed and the Staff concludedI
that all of these noncompliances were adequately resolved.

Crossman et d., ff. Tr. 10010, at 9-35. A more thorough

discussion of HL&P's corrective actions regarding welding

and NDE is set forth in V 227, infra. The backfill related

noncompliances are discussed in detail in VV 193, 196-99,

206, infra.

78. The record is uncontroverted that HL&P's actions

in response to the Notice of Violation were prompt and

thorough, and that all of the corrective measures committed

to were implemented fully and properly.

3. HL&P's Response to the Show Cause Order

79. In order to evaluate the issues raised by the NRC

in the Show Cause Order, HL&P assembled a Task Force of

qualified individuals to conduct a thorough study of each

Show Cause item and to recommend responses. Oprea et al.,

ff. Tr. 1505, at 54 (Briskin). The Task Force was directed

to look beyond the particular concerns identified by the NRC

I
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and determine whether any additional improvements could be

I -Id. at 59-60. HL&P's response to the Show Causemade.

Order was thus based on a thorough study of the general

areas covered by the Show Cause Order, utilizing the

expertise of a number of well qualified consultants and of

key HL&P and Brown & Root personnel who were most familiar

with the Project. M. at 53-57. Based upon the work of the

Task Force, Applicants filed their response on July 28,
1980, addressing all of the directives set forth in the Show

Cause Order. Crossman et al., ff. Tr. 10010, at 35; Staff

Ex. 48.

80. Item 1 of the Shcw Cause Order instructed Applicants

to commission "an experienced, independent management con-

sultant, knowledgeable in QA/QC and nuclear construction" to

conduct a review of HL&P's QA program management in order to

evaluate whether program management was " adequate to exercise

full control over all aspects of the South Texas Project."

Staff Ex. 46, at 12. The independent consultant was to

consider, at a minimum, five alternative organizational

structures (A-E) set forth in the Show Cause Order. M. at
13.

81. HL&P presented several witnesses who provided

testimony on Applicants' response to Show Cause Item 1.

Mr. Don D. Jordan, then HL&P's President and Chief Executive

I
'
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Officer, discussed HL&P's consideration of the various

organizational alternatives and described some of the improve-I ments made in the STP QA program. Mr. John M. Amaral,

Manager of QA for Bechtel, the independent consultant selected

to study the alternatives, testified regarding Bechtel's

recommendations to HL&P on alternative QA organizational

' structures. Mr. Amaral is a graduate of the University ofI Southern California, where he studied Industrial Management
and Engineering. He has had over thirty years of industry

experience including positions as Manager of Quality Systems

for Aerojet Nuclear Systems Company, QA Manager for Bechtel

at the LMFBR, Fast Flux Test Facility and Deputy QA Manager

of Bechtel's San Francisco Power Division. Oprea et M.,

ff.'Tr. 1505, at 118 (Amaral). Mr. Amaral is a registered

Professional Engineer, certified as a Reliability Engineer

by the American Society for Quality Control (ASQC) and is

currently Chairman of the Energy Division of the ASQC. M.
Finally, a substantial portion of Applicants' testimony was
presented by HL&P's Executive Vice President, Mr. George W.
Oprea, Jr. /*

I
*/ In addition to the witnesses mentioned above, theI testinony of Mr. Richard A. Frazar and Mr. Joseph W.

Briskin, discussed in SS 98-112, infra, and the
testimony of Dr. Knox M. Broom, Jr., and Mr. Raymond

I J. Vurpillat, discussed in 1 118-124, describe
in more detail some of the actions taken by HL&P
and Brown & Root to strengthen the STP QA program.

I
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82. When the Show Cause Order was issued, Bechtel had

been engaged for some months in performing an auolt of the

construction QA program and had been asked to recommend any

changes to improve the program. Tr. 2087-88 (oprea); see 1 55,
'

suora. Bechtel fit the requirements of the Order in that it

had the necessary independence from the STP and was, of

course, highly knowledgeable and experienced in the implemen-I tation of QA programs for nuclear plant construction projects.

Because Bechtel was well qualified to perform the study
required by Show Cause Item 1 and was familiar with the STP

by virtue of its on-going audit of the STP QA program, HL&P

assigned to Bechtel the additional task of preparing theI study required by the Order. Oprea et al., ff. Tr. 1505,

M. at 31, 120 (Oprea, Amaral); Tr. 1252-53 (Jordan); Staff

Ex. 48, at 1-3. Bechtel utilized a team of experienced QA

personnel to analyze the advantages and disadvantages of

the various alternative organizational structures. Tr.I 2259-60 (Amaral); Staff Ex. 48, at 1-3. It reported its

findings in a report dated July 24, 1980, which was sub-

mitted as part of HL&P's response to the Show Cause Order.

Staff Ex. 48, Attachment 1, at Ex. 1.

83. Bechtel recommended that HL&P adopt an expandedI version of Alternative A, maintaining the existing relation-

ship between HL&P and Brown & Root. Oprea et al., ff.

I
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Tr. 1505, at 121 (Amaral). Bechtel concluded that Alterna-
tive A, coupled with upgraded staffing, would best preserveI what Mr. Amaral referred to as the " fundamental precept"

that the organization responsible for design or construc-

tion, the " doer" should be responsible for controlling the
quality of its own work. He testified that this concept

"has been implemented successfully in numerous utility /AEI Constructor combinations over the years in nuclear power
construction." M. at 121-22. Bechtel also suggested that

HL&P augment the QA program with additional qualified per-

sonnel and provide motivational indoctrinatio:. for HL&P and

Brown & Root management. M. at 122, 124. As an interim

step Bechtel recommended that HL&P utilize an outside orga-

nization to provide qualified supervisory personnel until

permanent personnel could be obtained. M. at 122.
84. The other alternatives reduced the responsibility

of the " door" assuring the quality of its own work and also

had other disadvantages. Alternatives B (all levels of

| Brown & Root QA reporting to HL&P) and C (HL&P performing

; all Brown & Root QA functions) would place Brown & Root

employees in a position of having to serve "two masters" and

g HL&P could get mired in program details at the expense of
!g'

programmatic direction. M. at 124-25. Alternative D (a
third party performing all Brown & Root QA functions) wouldi
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cause confusion by introducing a third party into the Project.

M. at 125. Alternative E (HL&P duplicating Brown & Root QA

functions) had a "large potential for gaps in implementation."

I_d . Although several of these alternatives may have produced

satisfactory results, Alternative A was chosen as the best

option given the particular circumstances of the STP.

Tr. 1911-12 (Amaral).I
85. In order to assess the various alternatives,

Mr. Oprea consulted with Mr. Jordan, Mr. Amaral, a representa-

tive of MAC (another QA consultant), and HL&P's Project QA

Manager. Oprea, et a l_ . , ff. Tr. 1505, at 31-32 (Oprea);

Jordan, ff. Tr. 1223, at 7; Tr. 2110-11 (Oprea). Based upon

its review of NRC Inspection Reports and Bechtel's recommenda-

tions, HL&P identified three general QA management areas in

which improvement was required: management involvement in

the QA program; strengthening of the QA or " problem preven-,

tion" arm within HL&P and Brown & Root; and reinforcement ofI
positive quality attitudes on the part of HL&P and Brown &

Root management. Oprea, et al., ff. Tr. 1505, at 33-34

(Oprea); Staff Ex. 48, at 1-5.

86. In order to achieve these goals without introducing

new problems into the program, HL&P established five criteria

for the new QA program. First, HL&P's QA organization must

be capable of effectively monitoring Brown & Root's performance
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and instituting programmatic changes. Such a capability

could only be present in a well-informed management organi-

7.ation . Thus HL&P sought to stress owner control and visi-

bility. Oprea, et al., ff. Tr. 1505, at 34 (Oprea); Staff

Ex. 48, at 1-6. Second, the construction organization must

I retain the principal responsibility for performing quality

construction work, and to relieve it of its QA responsibility

would be counterproductive to quality. Id. HL&P concluded

that Brown & Root should therefore remain accountable for

implementing a QA program equivalent in scope to its con-

struction responsibilities. Oprea, et al., ff. Tr. 1505, at

34-35 (Oprea). Third, HL&P's organization should emphasize

programmatic direction while leaving the primary responsi-

bility for implementation of the QA program to Brown & Root.

_I_d . at 35; Tr. 2135 (Oprea); Staff Ex. 48, at 1-6 - 1-7.

Fourth, the QA organization must remain independent from the

Construction, Design and other organizations, must operate

free of all cost or scheduling pressures and must have

direct access to senior management. Oprea, et al., ff. Tr.

1505, at 35-36 (Oprea) Tr. 2135-36 (Oprea); Staff Ex. 48,

at 1-7. Finally, the selected organization should be one

that could be "readily implemented" by utilizing existing

personnel, systems and procedures to the extent possible.

- Oprea, et al., ff. Tr. 1505, at 36 (Oprea); Tr. 2139-40

E
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(Oprea); Staff Ex. 48, at 1-7 - 1-8. HL&P concluded that

Alternative A, coupled with various programmatic improve-

ments, would best satisfy thesa criteria. Oprea, et al.,

ff. Tr. 1505, at 36 (Oprea); Staff Ex. 48, at 1-8.

87. As a major step towards improving the STP QA

pr0 gram, HL&P made substantial modifications to its own QA

management structure, intended to provide strong owner

control and programmatic direction. Oprea, et al., ff. Tr.

1505, at 36-37 (Oprea). In this regard, HL&P restructured

its Project QA organization into five separate components.

The creation of a new Discipline QA organization to perform

a QE function was, according to Mr. Oprea, the most dramatic

change instituted. Id. at 37; Staff Ex. 48, at 1-11.

Discipline QA personnel in each of the major technical

disciplines provided programmatic direction to Brown & Root

QE through review and approval of system features and con-

tinuous monitoring and were in " virtually continuous contact"

with Brown & Root Quality Engineers. Oprea, et al., ff. Tr.

1505, at 37-38 (Oprea). The second QA component, the Quality

Systems branch, prepared QA procedures, reviewed trend data

and analyzed audit findings. In addition it administered

the Project QA Plan, QA training &nd certification programs

and prepared information on the quality status of the Project.

Id. at 38. The next QA component is the QC branch which,

!I
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inter alia, performed periodic inspections to verify Brown &

Root QC inspection results. M. The creation of this

organization was suggested by HL&P itself to provide a

further strengthening of the QA program. Tr. 2110-11 (Oprea).

This utility QC function is an innovative concept in the

nuclear industry and one that should provide increased

confidence in the effectiveness of inspection practices and

enable HL&P's QA personnel to concentrate on programmatic

issues. Tr. 1819-23 (Amaral, Frazar, Oprea); Tr. 1920

(Amaral). The fourth component is HL&P's Operations QA

group, with responsibility for develeping and implementing

the QA program for plant operation. Oprea, et al., ff. Tr.

1505, at 38 (Oprea). Finally, HL&P's Procurement QA group

provided programmatic direction to Brown & Root vendor

surveillance and auditing functions. I_d .

88. Changes were also made to increase HL&P manage-

ment's involvement and visibility in the STP QA program.

Staff Ex. 48, at 1-16. Prior to the Show Cause Order, four

supervisory levels separated HL&P's senior site QA employee

from its Executive Vice President. M. at 42. All four

layers were removed by placing the HL&P QA Department Manager

in charge of STP QA and relocating him to the site reporting

directly to the Executive Vice President. M.; Staff Ex. 48,

at 1-10. This direct line of communication was intended to

I
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emphasize management's involvement and concern for QA. Tr.

2249-50 (Oprea). In addition, Mr. Oprea's non-nuclearI
duties were essentially eliminated so that he could devote

virtually all of his time to STP. Oprea et al., ff. Tr.

1505, at 42 (Oprea); Tr. 2245 (Oprea). Furthermore, a new

position of Vice President, Nuclear Engineering and Construc-

tien, was created and after an intensive search in which

Mr. Jordan and Mr. Oprea both participated, that position
was filled by Mr. Jerome H. Goldberg who has had extensive

experience in nuclear engineering, design and construction

management. Oprea, et al., ff. Tr. 1505, at 42-43 (Oprea);

Jordan, ff. Tr. 1223, at 8; Goldberg and Frazar, ff. Tr.
,

906, at 3-4 (Goldberg). Mr. Goldberg's presence has enabled

Mr. Oprea to focus even more intensively on QA related

matters. Oprea, et al., ff. Tr. 1505, at 43 (Oprea).

89. Significant improvements were made in HL&P QA

staffing levels and personnel qualifications. Qualification

requirements were upgraded and, where personnel in key

positions did not have adequate experience to meet those

requirements, expert consultants with extensive nuclear QA

experience were retained to advise and assist them. Id.

at 40; Staff Ex. 48, at 1-16 - 1-17. For example, a highly

qualified consultant was retained to cdvise HL&P's QA Manager.

Staff Ex. 48, Attachment at 1-17. Subsequently, HL&P also

1
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upgraded its QA staff with additional experienced QA personnel,

more than doubling staff size, and at the same time substantially
increasing the average levels of experience. Goldberg and

Frazar, ff. Tr. 906, at 30-31 (Frazar).

90. Significant improvements were also made in Brown &

Root's QA program. Management visibility and involvement

were improved by, inter alia, monthly meetings of senior

management executives at the STP site, monthly joint Proj ect

review meetings with HL&P and weekly QA action item meetings

conducted to focus on unresolved problems. Broom and Vurpillat,

ff. Tr. 3646, at 49. Improvements in the Brown & Root QA

organization geared towards upgrading and expanding the QE
organization were also instituted. Broom and Vurpillat, ff.

Tr. 3646, at 51-52; Oprea, et al., ff. Tr. 1505, at 36-37

(Oprea); Staff Ex. 48, at 1-13 - 1-15. More QE personnel

were relocated to the STP site to provide " rigorous ...

guidance to the QA program" and the Houston organization

began devoting almost full time to STP QE activities.

Oprea, e_t al., ff. Tr. 1505, at 39 (Oprea); Broom and

Vurpillat, ff. Tr. 3646, at 51-52. STP QE personnel were

given increased responsibility to review and approve NCRs,

construction procedures and quality-related construction

Ii record packages, to prepare QC inspection plans and to

coordinate the verification programs for concrete, welding

1
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and backfill. Oprea, et al., ff. Tr. 1505, at 39-40 (Oprea).

In order to meet their expanded responsibilities, the siteI QE staff was more than doubled. M. at 40. Furthermore, an

experienced consultant was assigned to advise and assist

Brown & Root's QE Manager. Broom and Vurpillat, ff. Tr. 3646,

I .

at 52.

91. Brown & Root also improved its QA staffing levels

and personnel qualifications. Several key positions were

filled with highly qualified individuals, including the

Corporate QA Manager position. See 1 126, supra; Broom

and Vurpillat, ff. Tr. 3646, at 51; Oprea, et al., ff.

Tr. 1505, at 41 (Oprea). Brown & Root's Project QA Manager

was relocated to the site and the position was temporarily

filled by a consultant with twenty years of QA experience,

including eight years as a QA Manager at other nuclear

projects. Broom and Vurpillat, ff. Tr. 3646, at 51; Oprea,

et al., ff. Tr. 1505, at 41 (Oprea). Finally, Brown &

Root's interface with HL&P was strengthen 3d in the areas of
'

procedural review, surveillance, documentation review and

auditing. Broom and Vurpillat, ff. Tr. 3646, at 52-53.

92. Given the foregoing improvements to the SIP QA

program, Mr. Oprea concluded that HL&P's QA role was sig-

E
nificantly increased both in terms of programmatic direction

and in terms of the depth of its review of Brown & Root QA

1
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activities. Oprea, et al., ff. Tr. 1505, at 43-44 (Oprea).

. He stressed that the new QA organization fully complied with

Criterion I of 10 CFR Part 50, Appendix B, which requires

that QA personnel have sufficient authority and organiss-

tional freedom to effectively carry out the QA prcgram. 'M..

at.44. HL&P's QA organization sis independent of all E>t.dr

organizations and responsibilities and reports directly to

the Executive Vice President. Id. at 44-45. '"he Brown &

Ro ?v. QA organization had siuilar independence and authority.

M . at 45. Althoigh Mr. Oprea testified that the requisite

. indepandence had always been present in the STP QA organiza-

tion, he noted that shcrtcomings were identified in imple-
.

'
;

- mentation of the organization. M. 'He cited several actions
!

assuringeffectd.veimplementationinthefutureaimed at

including retraining programs, disciplinary actihns, improved
personnel qualifications and otnic efforts to instill a

positive attitude in QA personnel. M. Finally, Mr. Oprea'i -

testified that the performance of the QA prcgram had greatly
'

improvsd since numerous program changes were instituted.

Id. at 45-46. Based upon frequent conversations with sitej

] , personnel, he indicated that attitudes towards quality had

substantially improved. M . at 46.

'93. The NRC Staff reviewed HL&P's actions in response

I- to Show Cause Item 1 and concluded that it had fulfilled its

1
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requirements. Crossman, et al., ff. Tr. 10010, at 35-36;

Staff Ex. 131, Appendix at 2; Tr. 10705, 10708-10 (Gilray).
'

The Staff also concluded that the revised QA program provided

a stronger, more involved QA organization and an increase in

QA programmatic controls. Gilray, ff. Tr. 10689, at 3. The

Board concludes that HL&P and its consultant, Bechtel,

carefully analyzed the various alternative QA organizational

structures suggested by the NRC and reasonably determined at

that time, in light of the importance of retaining " doer

responsibility" for quality, that the existing organiza-

tional framework, with some improvements, would provide the

most effective QA program. The Board also concludes thatI HL&P made significant improvements in the QA program in

response to Show Cauze Item 1, bolstering management involve-

ment in the QA program, strengthening HL&P's QA function and

reinforcing an improved atmosphere for achieving quality.

94. Item 2 of the Show Cause Order required that aI review be conducted or new data obtained to address several

issues relating to Category I structural backfill. Staff

Ex. 46, at 14-15. In response, HL&P and Brown & Root con-

ducted a thorough study of prior backfill placement and

testing methods and assessed the adequacy of existing
I,

Category I structural backfill. Oprea et al., ff. Tr. 1505,

I
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at 55-57 (Briskin); Staff Ex. 48, at 2-2 - 2-3. An Inde-

pendent Review Committee composed of three prominent geotech-I nical experts was also established to review the adequr.cy of
' existing backfill. See U 188, infra. Although the |

study is addressed in 11 188-208, infra, in brief it demon-

strated that the structural backfill in place at STP is

adequate to perform its intended function. Pettersson et

al., ff. Tr. 5796, at 31-32; Wilcon and Kirkland, ff. Tr. 2697,

at 27-29. The NRC Staff reviewed and approved all of HL&P's

actions in response to Show Cause Item 2 (Staff Ex. 40, at

17-19; Staff Ex. 94, at 3-5; Crossman et al., ff. Tr. 10010,

at 36-40) and concluded that the existing backfill is adequate

(Crossman, et al., ff. Tr. 10010, at 39).

95. Iten 3(a) of the Show Cause Order required a

review of safety-related welding performed by Brown & Root

to date, including structural welding and piping, in order

to assess wlether work had been properly performed. Staff

Ex. 46, at 15. In response, HL&P and Brown & Root re-assessed

the adequacy of the safety-related welding work performed to

date, identified necessary repairs and established a repair

completion schedule. Staff Ex. 48, at 3a-l. Assistance in
I

organizing and conducting the welding review was provided by
I a consulting organization, Nutech, which also provided
|

various support, engineering and supervisory personnel.
;
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Staff Ex. 48, at 3a-2. An Independent Review Committee was

also established to assist in the review effort. Id. atI |

3a-2 - 4; Saltarelli et al., ff. Tr. 7536, at 25-26. Although

the welding analyses are more fully addressed in VV 220-239,

infra, in brief, they demonstrated that all accessible welds

should be reexamined and repaired as necessary and that all

welders and welding inspectors should be retrained. As a

result, HL&P decided to perform a thorough reexamination and

repair program for accessible structural welds and all

piping welds. Saltare111 et al., ff. Tr. 7536, at 44. In

addition, substantial improvements were made in the welding,

program before resumption of safety-related welding.

Saltarelli et al., ff. Tr. 7536, at 29-43. The NRC Staff

subsequently indicated that "57 of the 58 commitments per-

taining to safety related welding were closed" and that the

remaining commitment was virtually complete and subject to

follow-up inspection. Staff Ex. 131, at 4.

96. In Item 3(b) of the Show Cause Order the NRC

required a review of safety-related concrete structures

placed to date, in order to assess whether the work had been

properly performed. Staff Ex. 46, at 15. A team was estab-

lished to evaluate existing safety-related concrete structures.

Oprea et al., ff. Tr. 1505, at 56 (Briskin); Staff Ex. 44,

at 3b-1. An independent panel of consultants was also

!I
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formed to help design and implement the review program, as

well as to directly conduct certain aspects of the program.
- I Although the concrete evaluation is more fully addressed in

SW 210-219, infra, in brief, it demonstrated that safety-

related concrete as constructed or repaired substantially

I conforms to applicable requirements and that existing con-

crete structures at STP are comparable or better than similar

nuclear and non-nuclear facilities, Murphy, et al. (Concrete

Verification), ff. Tr. 6327, at 29-30. The findings of the

concrete study were embodied in a report which was reviewed

and evaluated by NRC Inspector, Mr. J. I. Tapia. Based upon

that review and earlier inspections, the Staff concurred

with the findings and approved HL&P's actions in response to

Show Cause Item 3(b). Staff Ex. 113; Crossman et al., ff.

Tr. 10010, at 43.

97. Show Cause item 4 instructed HL&P to rescind the

Brown & Root brochure entitled, " Implementation of the BrownI and Root Quality Assurance Program at the South Texas Project

Jobsite" and to destroy or revise an associated videotape.

HL&P was also instructed to cause publication of a new

brochure, reflecting the " fundamental philosophies" of 10

CFR Part 50, Appendix B and to conduct seminars on the

purposes and standards of its QA program. Staff Ex. 46,

Show Cause Order, at 15-16. This particular item arose out

I
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of a presentation given to all QA personnel and Construction

Supervisors as part of HL&P's response to NRC inspection

findings prior to the Show Cause Order. Broom and Vurpillat,

ff. Tr. 3646, at 39-40; see 1 56, supra. The presenta-

tion was intended to stress the appropriate methods for

resolving disputes between Construction and QA personnel.,

It was videotaped for use in training new personnel and the

substance of the presentation was also printed as a brochure

for distribution to Project personnel. Oprea et al., ff.

Tr. 1505, at 30 (Oprea). The Staff testified that the

brochure and the January 1980 presentation " overemphasized

construction pressures over (QA]" by discussing QA responsi-

bility for minimizing Project costs and maintaining con-

struction schedules. Shewmaker et al., ff. Tr. 9576, at 42.

Mr. Oprea testified that QA personnel have never had any

construction cost or scheduling responsibilities and have

always been expected to assure the acceptability of con-I struction work without regard to construction pressures.

Oprea et al., ff. Tr. 1505, at 30 (Oprea). In response to

Item 4, the original presentation was retracted and another

presentation held at which it was made " abundantly clear"

that QA personnel were to function without regard to cost

and scheduling considerations. Broom and Vurpillat, ff.

I '" ''''"'''''"" " **''- -' '" =*"***"
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presentation was delivered orally to Brown & Root Construc-

tion and QA personnel by the Brown & Root Group Vice Presi-I dent for Power and was circulated as a brochure to Brown &

Root Project personnel at the STP site. The brochure was

also provided to new site personnel as part of their

orientation. Oprea et al., ff. Tr. 1505, at 30-31 (Oprea).

In addition, an effort was made to retrieve all printed

copies of the original brochure. Tr. 4327 (Broom). The NRC
'

Staff attended a seminar held by HL&P in which the new

brochure was disseminated and discus ed and concluded that

the new brochure properly emphasized the need for QA.

Accordingly, the Staff stated that it considered Show Cause

Item 4 closed. Crossman et al., ff. Tr. 10010, at 44; Staff

Ex. 65, at 3.

98. Show Cause Item 5 instructed HL&P to " define more

clearly the stop work authority, temporary or otherwise,

including implementation of the stop work authority." Staff
'

Ex. 46, at 16. Although both HL&P and Brown & Root had stop

work procedures in effect, neither procedure clearly addressed,

the authority to stop work of persons below the Supervisor's

level. Oprea et al., ff. Tr. 1505, at 85 (Frazar). HL&P

responded to Item 5 by defining stop work authority more

clearly, identifying those persons in the HL&P and Brown &

Root organizations with such authority and explaining how

. I
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the authority was to be exercised. M. The scope and

foraat of the new procedures were described in some detailI in the testimony, Id. at 88-89. The NRC Resident Reactor

Inspector reviewed the revised procedures and found that

they clearly defined stop work authority. Crossman et al.,

ff. Tr. 10010, at 45. Based upon this review the Staff

stated that it considered Show Cause Item 5 resolved. StaffI Ex. 71, at 10-12.

99. Show Cause Item 6 directed HL&P to " develop and

implement a more effective system" for icentifying and

cecrecting the root causes of nonconformances. Staff Ex.

46, Show Cause Order, at 16. .Nonconformances are deviations

from Project requirements which are identified and documented

during final inspections by QC Inspectors in Nonconformance

Reports (NCRs). Oprea et al., ff. Tr. 1505, at 90 (Frazar).

In order to identify their root causes, NCRs must be analyzed

to determine what condition or problem caused the particularI nonconformance. M. at 91. One anslytical tool utilized to

identify recurring problems that may have a common cause is

" trend analysis" or " trending." M. at 91-92. Once such a
'

cause is identified, it may be possible to eliminate, or at

1a minimum reduce, future nonconformances by correcting the
3 ,

root cause. Id. at 92. Show Cause Item 6 appears to have

| resulted from the Staff's finding in I&E Report 79-19 that

i
1
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some nonconformances were documented in field design change

documents such as FREAs, which unlike NCRs, were not subjected

to trend analyses. Id. at 92-93, 99. In addition the Staff

expressed some concern regarding the adequacy of then existing

trending practices. Id. at 93.

100. Prior to the Show Cauce Order the existing pro-

, cedure for processing NCRs was unnecessarily cumbersome. As

a result, some field personnel attempted to avoid it by

documenting nonconformances in field design change documents

rather than NCRs. M. at 94, 99. In addition, NRC interviewa

summarized in I&E Report 79-19 indicated that QC Inspectors

were disturbed over the lack of feedback on the disposition

of nonconformances they identified. M. at 94, 98. As a

result the process for identifying and documenting noncon-

formances was substantially altered by, inter alia, expanding

Brown & Root's QE organization which was responsible for

inspection planning, and assuring that all dispositions of

NCRs were made available to QC Inspectors. M. at 95-98.
The new system was significantly faster and less cumbersome

than its predecessor and eliminated the predilection to

circumvent the NCR process. Under new procedures, QC

Inspectors would have no difficulty in tracking the ultimate

resolution of nonconformances. M. at 99. These reforms

were expected to eliminate morale problems associated with

I
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QC Inspectors not always being informed that nonconforming

conditions were corrected and the impression that their

efforts lacked management support. I_d . at 98-99. The

revised procedures met all applicable NRC requirements and

industry standards. M. at 100.
101. Improved procedures for analyzing nonconformances

and detecting significant trends were also developed. Prior

I tranding efforts suffered from a lack of centralized respon-

sibility for collecting data and analyzing trends and a

failure to institute formal procedures. M. at 103. Formal

trending procedures were adopted and Brown & Root established

a Data Analysis Group (DAG) to determine the means of collect-

ing data, the methods of categorization and monitoring of

nonconforming conditions and the procedures to be utilized
,

for reporting trending information to management. I_d . at

101. HL&P also bolstered the effectiveness of the trending

program by clarifying the requirement that nonconforming

conditions be documented only in NCRs and not in otber

documents which may not be subjected to trend analyses. M.
at 103; see V 100, suora. Finally, Mr. Frazar testified

that the new trending program met all applicable NRC require-

mente and industry standards and should " aid in reducing the

number of nonconformances on the Project." M. at 104.

I
I
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102. Existing procedures for preventing recurrence of

nonconformances were also evaluated and found to be generally
,I

effective. I_d . at 105. To further improve the system,

however, measures were undertaken to hasten resolution of

nonconformances and to permit work to be stopped pending

timely and effective corrective action. Id. at 105-06.

103. Mr. Frazar testified that the overall system for

documenting, analyzing and correcting nonconformances

increased HL&P's ability to understand quality related

problems and to identify the need for recurrence controls.

I_d . at 106. The Staff testified that the new procedures'

were evaluated in an interim inspection and found to be
'

adequate but ths.t the overall effectiveness of the system

"can only be evaluated over time after reviewing its ability

j to flush out recurring problems." Crossman et al., ff. Tr.

10010, at 46,

104. Show Cause Item 7 directed HL&P to " develop and

implement a more effective system to provide for the control

of field changes in order to assess the impact of the design

changes on the design." Staff Ex. 46, Show Cause Order, at

16. Field changes are modifications to the plant design

initiated by a request from Construction personnel. Oprea\I et al., ff. Tr. 1505, at 62-63 (Briskin). In the past the

primary device used at STP for requesting such a change was

I
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a FREA, although the disposition of NCRs could also result

in a design change.I -Id. at 63-64.

105. In response to Show Cause Item 7, a program was

developed which was principally intended to provide better

information for QC Inspectors, increase the spead and effi-

ciency of engineering reviews and provide more complete

documentation of field design changes. Id. at 64. FREAs

were replaced with Field Change Requests (FCRs) which were

only to be used to request a change when the need for a

design modification was identified in the planning stage or

while work was in progress. FCRs could not be used if a

nonconformance was identified during a planned final inspec-
,i

tion. In such a case preparation of an NCR would be required.

Tr. 5476 (Frazar). Thus, the functions of the FCR and NCR

were clearly distinguished and the FREA form eliminated to

remove any possible doubt that design change forms were

inappropriate for documenting nonconformances. Oprea et;

al., ff. Tr. 1505, at 64-66 (Briskin). When an FCR was

approved, Engineering would issue a Document Change Notice

(DCN) to effectuate the requested design change. DCNs were

controlled to assure that there was objective evidence that

all procedural elements of the design change process had

been oerformed. Id. at 65.

I
E
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106. In addition, Brown & Root's on-site Engineering

staff was significantly expanded, resulting in a "moreI timely and competent design review. M. at 68;"
. . .

Tr. 5431 (Briskin). Moreover, the increased number of site

personnel enhanced their ability to obtain firsthand knowl-

edge of site conditions and to communicate with QC Inspectors,

and thus directly addressed the Staff's finding that some QC

I
Inspectors felt Engineering personnel were not fully informed

regarding actual site conditions. Oprea et al., ff. Tr. 1505,

at 68 (Briskin).

107. Other measures taken in response to Item 7 included

establishment of a Brown & Root Change Review Board to

verify that design reviews had been conducted by the appro-

! priate engineering disciplines (I_d. at 69-71), and develop-

ment of a computerized design change tracking system to

provide up-to-date information on the status of plant designi

on a daily basis. M. at 72.

108. Mr. Briskin testified that the new field design

change system complied with all applicable NRC requirements

and industry standards. Id. at 73. The Staff ovaluated

HL&P's disposition of Show Cause Item 7, concluded that the>

NRC's concerns were satisfactorily resolved and considered

I the matter closed. Staff Ex. 121, Appendix at E-3; Crossman

et al., ff. Tr. 10010, at 48.

I
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109. In Show Cause Item 8, the NRC directed HL&P to

" develop and implement a more effective system of recordI controls." Staff Ex. 46, Show Cause Order, at 16. The

testimony indicated that the NRC's concern over records'

control at STP probably arose from an incident during

Investigation 79-19 in which some delay was encountered in

retrieving a document requested by an NRC Inspector. Oprea

I et al., ff. Tr. 1505, at 108 (Frazar); Tr. 5208-09 (Frazar).

In order to develop a more effective system, HL&P retained

Nuclear Power Consultants, Inc., to assist in the effort.

The new system encompassed, inter alia, a simpler filing

method, an automated index system and a new on-site film

processing laboratory. Oprea et al., ff. Tr. 1505, at

109-10 (Frazar); Tr. 5426 (Frazar). With the new system the

backlog of data to be entered in the computer data base was

substantially reduced. Oprea et al., ff. Tr. 1505, at 110

(Frazar). The new records control system complied with all

applicable NRC requirements and induetry standards. Id. at

110-11. The NRC Staff concluded that the "overall system"

of records control had been " established and implemented"

and stated that it considered Show Cause Item 8 resolved.>

Staff Ex. 131, at 4-5; Crossman et al., ff. Tr. 10010, at

48-49. HewcVer, as a result of replacement of Brown & Root

with Bechtel, the Staff indicated that future routine

I
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I

'I
inspections will examine Bechtel's record contrcl system as

well. Staff Ex. 131, at 6.

I 110. Show Cause Item 9 required HL&P to " develop and

implement an improved audit system." Staff Ex. 46, Show

Cause Order, at 17. At STP HL&P and Brown & Root audit

staffs were relying on review of QA records in conducting

audits of construction work rather than actually observing

work. The NRC also found that in some instances audits were

conducted at less than the required frequency and that no

supplemental audits of problem areas were being carried out.

Oprea et al., ff Tr. 1505, at 112 (Frazar). The testimony

indicated, however, that the failure of auditors to observe

I construction work and to conduct audits at the required

frequency did not mean that HL&P was not monitoring con-

struction activities. Mr. Frazar and Dr. Broom testified

that HL&P continuously surveyed Brown & Root activities in a

manner very similar to formal auditing, although surveillance

was not performed by certified auditors. Tr. 4932-33 (Broom);

Tr. 5172-73 (Frazar). The basic causeo of the audit deficien-

cies were insufficient staffing and inadequate training. In

addition, HL&P audit procedures did not specify the conditions

under which supplemental audits would be required. Oprea et

al., ff. Tr. 1505, 112 (Frazar).

I
I
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111. In response to Item 9, HL&P and Brown & Root

substantially revised their audit. programs. Audit staffs

were upgraded and restructured and non-auditing respon-

sibilities eliminated. M. at 112, 115. Auditor training

was also upgraded. Id. at 115. Both HL&P and Brown & Root

instituted major changes in their audit procedures as well.

New procedures provided for direct observation of workI performed as well as document reviews. M.; Tr. 3198-99

(Frazar). A new annual audit plan was developed which was

reviewed and revised every six months. A more detailed

quarterly audit schedule provided for regularly scheduled,

as well as supplemental audits. Although in the past HL&PI conducted supplemental audits on occasion, procedures were

amended to provide specific criteria for when they should be

performed. Oprea et al., ff. Tr. 1505, at 112-13 (Frazar).

Improvements in trending nonconformances, discussed earlier

in connection with Show Cause Item 6, would enable auditorsI to more easily identify potential problems and initiate

I supplemental audits. M. at 114. Copies of audit reports
,

were required to be sent to upper management, with copies of

HL&P audit reports going to the Executive Vice President.

Tr. 1751 (Frazar). In addition, a matrix was developed
4

which was used to assure that all quality-related activities

were audited as required. Oprea e_t; al., ff. Tr. 1505, at

5
.

.
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I
116 (Frazar). Finally, HL&P committed to obtain an audit of

the overall STP QA program by an independent organization on

I an annual basis. M. at 116; Tr. 5426-27 (Frazar).

112. Mr. Frazar testified that the new audit procedures

met all applicable regulatory requirements and industry

standards. Oprea et al., ff. Tr. 1505, at 116 (Frazar).

The Staff testified that the new audit program had been

I " adequately implemented" and that " commitments [were] almost

completely implemented. ." The Staff further indicated,. .

however, that it would " continue to monitor audit systems as

part of its inspection effort." Crossman et al., ff. Tr.

10010, at 50; Staff Ex. 131, at 3.I 113. Finally, Show Cause Item 10 directed HL&P to

" verify cr correct if necessary" certain FSAR statements

relating to stability of subsurface materials. Staff Ex.

46, Show Cause Order at 17. Applicants presented the testi-

mony of Mr. C. Bernt Pettersson and Mr. Jon G. White.

Pettersson and White, ff. Tr. 6162. Mr. Pettersson, whose

qualifications are set forth in more detail in V 187, infra,

was responsible for drafting the FSAR provisions at issue.

M. at 5. Mr. White was then a Licensing and Technical

Coordinator for HL&P and supervised the staff which coordi-

I nated HL&P's responses to NRC technical inquiries into the

FSAR and ER. M. at 3. He has a Master of Science in

I
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Mechanical Engineering and seven years of experience in |

nuclear licensing. Mr. White was responsible for assuringI that the FSAR was prepared in an accurate manner. M. at 3,

5.

114. In response to Item 10, HL&P explained the basis

for the two FSAR provisions and proposed to amend them to

eliminate any ambiguity. Staff Ex. 48, at 2-33 - 2-36. InI the conduct of backfill activities at STP, soil samples are

taken which are tested in the field and in the laboratory.

One of the FSAR statements in question set forth the design

requirement that certain laboratory testing be conducted

"for every fourth field test .." Pettersson and White,. .

ff. Tr. 6162, at 9. For approximately a two month period,
'

more than a year after the ESAR was filed, the laboratory

testing was deferred until an essential piece of equipment

was repaired. During this period, backfill samples were

collected and stored for later testing.

I
-Id. at 9-10; Crossman

et al., ff. Tr. 10010, at 11. Despite this hiatus in labora-

tory testing, on the average, one laboratory test for every

four field tests was conducted. Pettersson and White, ff.

Tr. 6162, at 12-13. The delay in testing the stored samples

was determined to be of no safety significance. _I_d . at 15;d

Crossman et al., ff. Tr. 10010, at 11. The second FSAR

statement in question set forth the requirement that " con-

tinuous inspection" of backfill placement be conducted and

I
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that Inspectors observe, inter alia, actual lift thicknesses

and compaction equipment operation. Pettersson and White,I ff. Tr. 6162, at 10-11. Although no deviation from the FSAR

was detected, the NRC Staff's concern apparently stemmed

from the fact that Project procedures and inspection forms

did not require that inspectors record the actual number of

equipment passes or lift thicknesses. I_d . at 11. As aI result the Staff apparently questioned whether continuous

inspection within the meaning of the FSAR was being conducted.

In fact QC Inspectors did conduct continuous inspection of

placement activities in accordance with the FSAR and the

accepted industry usage of that term. Id. at 11-12. Inspectors

observed actual lift thicknesses and equipment passes and

verified cc:apliance with applicable requirements. M.
Although the actual number of equipment passes and actual

lift thicknesses were not recorded, QC Inspectors did docu-

ment compliance with applicable specifications and procedures.

I_d .

115. The FSAR had been carefully prepared and subjected

to interdisciplinary review in order to ensure that it

accurately reflected the design basis of the plant as set

forth in applicable design documents and regulatory require-

'I ments. M. at 5-7. Since the ESAR describes the Project

design basis, individual deviations in construction or

I
I -1oe-



I
I

implementation of design requirements are not required to be

reflected unless correction of the deviation involvesI modifying the design basis. Id. at 8. Both FSAR orovisions

in question accurately reflected the applicable Plant design

requirements. The discrepancy between the FSAR statement

relating to laboratory testing and actual implementation of

applicable requirements reflected isolated instances where

personnel did not adhere to Project procedures rather than

" false etatements" in the FSAR. I_d . at 9. The second FSAR

statement, relating to continuous inspection, concerned the

interpretation of the backfill inspection program implemen-

tation requirements and likewise, did not involve any " false

statements" in the FSAR. Icl . at 12. Nevertheless, to

ensure ccmplete clarity in the FSAR, HL&P amend.d the appro-

priate provisions. Id. at 13-14. HL&P also amended the

FSAR to permit laboratory t,esting on the work shift follow-

ing the one in which the in-place density test was taken in

recognition of the fact that sometimes laboratory testing

cannot be performed on the same shift as the correlative

field test. Tr. 6074-75 (Pettersson).
116. The NRC Staff reviewed HL&P's evaluation of the

FSAR provisions and its clarifying amendments and determined

that Item 10 had been adequately resolved. Crossman et al.,

ff. Tr. 10010, at 13, 50; Staff Ex. 113, at 6. The Staff

I
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concluded that there was no evidence that any false state-

ments were made, that the statements in question were trueI and that they represented an accurate description of the

applicable design specifications. Crossman et al., ff. Tr.

10010, at 12-13; Tr. 10040 (Tapia); Ir. 9862-63 (Shewmaker).

We concur in the Staff's conclusions.

117. The NRC Staff reviewed HL&P's response to each of
,I

the Show Cause items in a series of inspections over the

course of several months. As detailed in the foregoing

findings, the Staff found HL&P's corrective actions respon-

sive to the Show Cause Order. We conclude that HL&P's

responses appropriately addressed the matters raised by the

'

Staff and that, in so doing, HL&P thoroughly examined its QA

management structure, thoroughly examined the adequacy of

the structures completed at that time, and improved its

overall QA program by, inter alia, strengthening the QA

i organizations, clarifying stop work authority and improving

the nonconformance reporting, field design change, record
|

Control and auditing systems.

|I
,

|I
.

|I
,

d.-
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4. Identification and Correction of Root Causes
.

l 118. Our previous discussion has focused on how HL&P

specifically reacted to each of the items brought to its
|

attention by the NRC during Investigation 79-19, in the

Motice of Violation and in the Order to Show Cause. Although

we have satisfied ourselves that such actions by HL&P were

commendably prompt and thorough, we believe it is also

I important to review, in broader fashion, whether HL&P appro-

priately sought to identify and was successful in correcting

the underlying causes of the problems revealed in Investiga-

tion 79-19. The record is clear that, even prior to all of

the changes made in 1980-81 as a result of actions stemmingI from Investigation 79-19, the written STP QA program was

substantially in accord with NRC requirements. The noncom-

pliances and Show Cause items identified very few deficiencies

in the pertinent QA documents, and the expert witnesses who

reviewed them found them to constitute a good written program.I Gilray, ff. Tr. 10689, at 3; Tr. 10704-05 (Gilray); Shewmaker

et al., ff. Tr. 9576, at 8-9; Tr. 9508 (Crossman); Tr.

1740-44 (Amaral, Frazar); Tr. 900 (Frazar). Nevertheless,

Investigation 79-19 identified a number of problems that

occurred in the implementation of.the written QA program.I We were particularly interested in the views of the expert

witnesses as to the underlying causes of these problems so

-112-

_



I
I

that we could better judge the likelihood that the specific

corrective actions taken would prevent their recurrence.

I Although the witnesses articulated their responses in different

terms, there was general agreement on such causes. Primarily

they consisted of the six " root causes" identified by Bechtel

in its audit of the STP construction QA program in early

1980 and referred to in HL&P's response to the Notice ofI Violation (see 1 61, supra). Oprea et al., ff. Tr. 1505,

at 27 (Oprea); Staff Ex. 47, at 2-3; Staff Ex. 48, Attach-

ment, at 4-7 of Ex. 1; Tr. 2243 (Amaral); Tr. 4267-73 (Broom).

On the basis of our review, we agree that these were the

underlying causes for the QA problems found in Investigation

79-19. In the succeeding paragraphs we will summarize how
~

the corrective actions taken by HL&P in 1980 and early 1981

addressed -- successfully we have found -- each of these

underlying causes. Although such discussion will necessarily

duplicate portions of our previous findings, it will place

: HL&P's corrective actions in a useful perspective for our

ultimate judgments.'

119. HL&P took a number of steps to increase the visi-

bility and involvement of upper management in QA activities. I

Oprea et al., ff. Tr. 1505, at 41-43 (Oprea). HL&P's Execu-

tive Vice President's non-nuclear duties were eliminated,'

and the HL&P QA Department Manager was relocated to the STP

:I
1
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site and placed in direct communication with the Executive

Vice President. I_d . The multiple staff layers between the

site QA Staff and the Executive Vice President (see 1 32,

supra) were thus eliminated, anc this shortening of the com-

munication chain increased management visibility and made

clear to both HL&P and Brown & Root. personnel that executive

management was heavily involved in quality. Tr. 2249-50

| (oprea): Tr. 1897-99 (Amaral). The reporting chain for

Brown & Root QA was also shortened. Tr. 1900-01 (Amaral);

see also 67, supra. HL&P created the position of Vice

President, Nuclear Engineering and Construction. Oprea et

al., ff. Tr. 1505, at 42-43 (oprea). In addition to these
'

major organizational changes, both HL&P and Brown & Root

upgraded the visibility and involvement of upper management

via, inter alia, the monthly Brown & Root QAMRB and joint
.

Project review meetings, weekly action item meetings, weekly

contacts between the HL&P Project QA Supervisor and the

Brown & Roet Project QA MLaager and daily observation of

Brown & Root QC Inspectors by HL&P QA discipline personnel.

Broom and Vurpillat, ff. Tr. 3646, at 49-50. Moreover,

HL&P's Chief Executive Officer and its Executive Vice Presi-

dent stepped up their efforts to visit the STP site and

interact with the Construction force, making clear the

seriousness with which HL&P management treats compliance

I >
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with the Project quality program. Tr. 2245-6 (0prea); Tr.

1264-66 (Jordan). During crcss-examination, intervenorsI suggested that HL&P manifested a greater concern for cost
'I

and schedule than for quality by paying to its Vice President,

Nuclear Engineering and Construction, a higher salary than

it pays to its QA Manager. We find no merit to this argument. I

The compensation of the two individuals is properly based on

a number of factors and does not reflect the relative worth
the company places on the goals of cost and schedule as

opposed to quality. Tr. 9942-43 (Phillips, Shewmaker,

Hayes); Tr. 9515-16 (Phillips); Tr. 2493-97 (Goldberg,

Frazar); Tr. 5455-56 (Oprea). Even a witness who felt the

two jobs should be equivalent stated that in his many inter-

actions with those HL&P officials it was clear that the QA
Manager freely expressed his views to his own management and

to NRC and was not hampered by his managerial level. Tr.

9518 (Seidle).
120. HL&P and Brown & Root thoroughly reviewed and

revised the system for identifying, documenting, analyzing

and resolving nonconformances, including more effective

trend analysis. Staff Ex. 47, at 2; Staff Ex. 48, Ex. 1, at

4-5. To achieve this goal, an improved system for identify-I ing and documenting nonconformances was established and

detailed trend analysis procedures were adopted in order to

-115-



I
.

I
better provide for early detection and resolution of

potential weaknesses and recurring problems.- Oprea et al.,

ff. Tr. 1505, at 95-107 (Frazar). These measures are addressed

in 11 99-104, suora. HL&P's actions in response to Show

Cause Item 1 substantially improved the HL&P and Brown &

Root systems for assuring that the revised procedures and

organizations for performing these functions were properlyI implemented. Those actions included a novel utility QC

function and improved oversight of contractor QA activities

(see VV 87, supra), which directly addressed and corrected a

principal shortcoming in the prior HL&P QA effort.

121. Improved training and indoctrination in quality-

related activities was administered to both HL&P and Brown &

Root from top management to staff personnel. In response to

Bechtel's recommendation (Staff Ex. 48, Ex. 1, at 5), training

and indoctrination in quality related tasks was upgraded for

personnel at all levels, stressing safety, reliability and

quality. Broom and Vurpillat, ff. Tr. 3646, at 46; Oprea e_t

a_1 . , ff. Tr. 1505, at 45 (Oprea); Staff Ex. 48, at 4-7 and

Attachment 1 at 1-19 - 1-20; Tr. 4224-40 (Vurpillat, Broom).

For example, welder training was significantly improved,

resulting in lower weld rejection rates, and training on new

concrete procedures was initiated. See 1 138-140, infra.

In addition steps were taken to reinforce management atti-

,

1

-116-

- - - -- -



I
.

tudes toward quality. The Quality College consulting firm

_

was retained to establish a formal Quality Improvement Pro-

- gram, and provide seminars on the elements of a good QA

program to Brown & Root Project and QA management personnel |

and senior HL&P and Brown & Root management. Jordan, ff.

j Tr. 1223, at 10; Broom and Vurpillat, ff. Tr. 3646, at 47.

Finally, seminars were conducted with Construction and QC

personnel stressing the basic philosophies of the STP QA

program. Oprea et al., ff. Tr. 1505, at 78 (Frazar).

122. Several of the actions taken in response to the
I

Show Cause Order resulted in the stronger system controls

recommended by Bechtel. Staff Ex. 48, Ex. 1, at 5-6.

Numerous procedures were revised to ensure that quality

related activities were properly initiated, controlled and

docu.r,ented. Broom and Vurpillat, ff. Tr. 3646, at 47.

HL&P's modifications to administrative controls discussed in

VW 98-115, supra, and the substantial revisions of welding

and concrete procedures undertaken as part of the restart

programs (see V 138-140, infra) reflect major improvements

in system controls at STP. The actions taken in response to

Show Cause Item 1 provided assurance that the system controls

would be properly implemented. In Brown & Root, a Project

QE group was created and located at the site. Oprea et M.,

I
I
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ff. Tr. 1505, at 39 (Oprea). Its responsibilities included

control of all QA activities, including planning QA activitiesI.

associated with specific construction activities. Id. The

Brown & Root QE group was staffed with experienced QA engineers,

temporarily utilizing qualified consultant personnel while

Brown & Root recruited appropriate personnel. I_d . The

upgraded HL&P Project QA staff with its refocused program-

matic direction provided HL&P assurance that its contractors'

performance would achieve acceptable results. See 87,

supra.

123. Improvements to the STP auditing program are des-

cribed in V 110, supra. Both Bechtel and the NRC Staff

:I
had identified the need for such improvements. Staff

Ex. 48, Ex. 1, at 6; Staff Ex. 46, Show Cause Order, at

15-17. In response to this concern, HL&P and Brown & Root

amended their auditing procedures and upgraded staffing and

training to better verify adherence to procedures and to

.I
identify deficiencies for resolution at the appropriate

level of management. Oprea et al., ff. Tr. 1505, at 111-16

(Frazar).

124. Project procedures were reviewed and revised to

clarify and simplify QA program requirements and specifica-

tions. Unduly complex procedures that hindered implementa-

tion were identified by Bechtel and others as a source of

il
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difficulty. Staff Ex. 47, at 2; Staff Ex. 48, Ex. 1, at 4;

Tr. 2397-99 (Goldberg); Tr. 2141 (0prea); Tr. 1743-44 (Amaral).

Procedural revisions were instituted with the object of

incorporating applicable criteria in the text rather than

incczporating them by reference, simplifying and clarifying

language and requirements, consolidating procedures and more

clearly correlating procedures to applicable criteria.I Broom and Vurpillat, ff. Tr. 3646, at 45; Fraley et al., ff.

Tr. 7241, at 11-13; Saltarelli et al., ff. Tr. 7536, at

36-37; Tr. 3630 (Frazar); Tr. 4968 (Vurpillat); Staff Ex.

48, at 5. A more efficient process of making procedural

changes was also developed requiring personnel responsibleI for such changes to obtain input from all organizations

whose activities would be affected by the revisions. Broom

anc 2rpillat, ff. Tr. 3646, at 46; Tr. 7699-7700 (Saltarelli).

Extensive revisions to concrete and welding procedures are

good examples of HL&P and Brown & Root's efforts to addressI this root cause. See 1U 138-140, infra.

125. Finally, HL&P and Brown & Root added to their

Project management QA organizations seasoned management with

substantial nuclear construction experience. HL&P's manage-

ment of the Project was strengthened by reallocating Mr. Oprea's

responsibilities so that he could devote virtually all of,

his time to STP. Jordan, ff. Tr. 1223, at 7; Tr. 1342
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(Jordan); Oprea et al., ff. Tr. 1505, at 42-43 (Oprea); Tr.
,

2245 (oprea). HL&P filled the new position of Vice Presi-I dent, Nuclear Engineering and Construction, with Mr. Jerome

H. Goldberg, who has had extensive experience in the manage-

ment of nuclear design and construction. Jordan, ff. Tr.

1223, at 8; Oprea et al., ff. Tr. 1505, at 42-43 (oprea).

Mr. Goldberg came to HL&P in October 1980 from Stone and

I Webster Engineering Company, where he was Vice President and

Deputy Director of Construction. His 26-year career in

nuclear design and construction activities prior to joining

HL&P included his work for Stone and Webster in such positions

as Chief Engineer of the Engineering Mechanics Division and

Project Manager at the Beaver Valley Unit 1 Nuclear Project.

Goldberg and Frazar, ff. Tr. 906, at 3-4 (Goldberg). He

holds a Master of Science in nuclear engineering from Massa-

chusetts Institute of Technology and is a Registered Profes-

sional Engineer in seven states. I_ci . In addition, during

1980 and 1981 HL&P filled the key positions of Site Manager;

STP Manager, Houston Operations; and Licensing Manager with

well-qualified, experienced professionals. The Site Manager,

Mr. Williams, came to HL&P in June 1981 with over 20 years

of construction experience, including 7 years in nuclear

construction. Tr. 2363 (Goldberg); App. Ex. 56, at Table

13.1-1. The STP Manager, Houston Operations, Mr. Briskin,
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came to HL&P in March, 1980 with 20-years experience in

project control and project management, including ten years

on nuclear projects. Oprea et al., ff. Tr. 1505, at 52

(Briskin). The HL&P Licensing Manager, Mr. Robertson, came

to HL&P in early 1981 with Nuclear Engineer and Masters of

Engineering degrees from Massachusetts Institute of Technology

and 15 years experience in nuclear energy. Tr. 1055 (Goldberg);

App. Ex. 56, at 13.1-16a, 16b. The need for additional

experience in Project QA management was resolved when HL&P's

Corporate QA Manager, Mr. Frazar, was transferred to the

site and relieved of all non-Project duties in June, 1980.

Staff Ex. 48, Attachment 1, at 1-10; Jordan, ff. Tr. 1223,

at 7; Tr. 1386 (Frazar); Oprea et al., ff. Tr. 1505, at 42

(Oprea); Tr. 1899 (Amaral). In addition, Mr. L. E. Zwissler,

an employee of MAC with extensive experience in QC manage-

ment, was temporarily assigned to assist and advise Mr. Frazar.

Staff Ex. 48, Attachment 1, at 1-17, Ex. 5. In June 1981,

Mr. Frazar was returned to his former position as Corporate

QA Manager and ultimately became Manager of the new Engineering

Assurance Department. Frazar et al., ff. Tr. 10123 at 1-2.

The position of Project QA Manager was filled by Mr. James

E. Geiger,*/ who has 22 years of QA experience including

*/ As noted in 1 167, infra, Mr. Geiger later became
Corporate QA Manager, and was replaced as Project
QA Manager by another well qualified individual.

I
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two years as Bechtel's QA Manager of Southern California

Edison's San Onofre Project and extensive experience in QA

engineering and management with, inter alia, Argonne National

Laboratory and Aerojet General Corporation. Geiger et al.,

ff. Tr. 10580, at 1-3; Tr. 5063-64 (Oprea). Below the

management level additional experienced personnel were

added. Tr. 2550-51 (Goldberg); Tr. 2551-53 (Frazar). The

HL&P Project QA team was more than doubled in size and the

personnel added were more highly experienced in QA and,

nuclear work. Goldberg and Frazar, ff. Tr. 906, at 31

(Frazar); App. Ex. 39, at 5, 6. Consultant personnel were

retained to temporarily fill positions while HL&P recruitedI
qualified replacements. Goldberg and Frazar, ff. Tr. 906,

at 31; Staff Ex. 48, at 3.

126. Additional experience was added to the Brown &

Root QA organization, as well. The corporate QA Manager was

temporarily replaced by a Senior Vice President, Dr. Knox M.

Broom. Tr. 3679 (Broom). Soon thereafter the position was

filled by Mr. Raymond J. Vurpillat, who came to Brown & Root

in August 1980 from United Engineers and Constructors, where

he had been Assistant QA Manager for over 12 years. His 26

years of QA, QC and construction experience involved work on

16 commercial nuclear plants. He is a registered professional

engineer and an active participant in several professional

1
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societies associated with QA. Broom and Vurpillat, ff. Tr.

3646, at 5-6. The Brown & Root Project QA Manager was

temporarily replaced by Mr. Zwissler and thereafter, in

mid-summer 1980, Mr. W. J. Friedrich, a QA consultant

employed by MAC. Id. at 51; Tr. 4217 (Broom). In some 20d

years as a QA professional, Mr. Friedrich has served as Site

QA Manager for the Zimmer, Sundesert and Rancho Seco projects

and has additional QA experience in the aerospace industry.

Broom and Vurpillat, ff. Tr. 3646, at 51; Staff Ex. 48,

Attachment 1, at Ex. 5. In May 1981, Mr. Al Smith replaced

Mr. Friedrich as Project QA Manager and was assigned to the

STP site. Tr. 4214-16 (Broom). Mr. Smith has 26 years of

QA experience including significant experience related to

nuclear construction and to powerplant design and construc-

tion. Tr. 3644 (Vurpillat). In December 1979, Brown & Root

transferred Brown & Root's QE Manager, Mr. Gordon Purdy, to

the STP site to assist the Project QA Manager. In May 1980,

a QA consultant from MAC, Mr. Don Harris, was assigned to

assist Mr. Purdy in supervising all QE activities at STP.

Mr. Harris' experience includes 9 years as a QE supervisor

and QA manager in the nuclear industry and 14 years as a

quality engineer in the aerospace industry. Broom and

Vurpillat, ff. Tr. 3646, at 52. Additional experienced QE

I

I
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I
personnel were also added to staff the Brown & Root site QE

group. Staff Ex. 48, Attachment 1, at 1-16 - 1-17.

127. Thus in responding to the NRC findings in Investi-

gation 79-19, both before the NRC enforcement action and in

response thereto, HL&P identified the root causes of the

problems and implemented numerous corrective measures to

eliminate those root causes and to strengthen the QA program.

We conclude that those corrective actions were thorough and

effective in correcting the causes of the problems found by

Investigation 79-19.

D. HL&P's QA Program and Performance Record After
Investigation 79-19

128. We now turn to the revised QA program which was

implemented at STP as a result of the corrective actions

taken by HL&P in the course of and after Investigation 79-19

and to HL&P's performance record at STP until Brown & Root

was replaced by Bechtel and Ebasco. Although the adequacy

of future construction, as raised in Issue D, will now

depend on the performance of Bechtel and Ebasco (as dis-

cussed in Part V, infra) rather than of Brown & Root, we

must still satisfy ourselves as to whether the revised QA

program briefly in place at STP reflected that HL&P had

taken appropriate remedial actions. In addition, of course,

HL&P's performance up to the time of Brown & Root's repla.ce-

ment provides the most current and accordingly one of the--

1
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most important -- indicators of HL&P's managerial competence

and character to operate the STP safely.

1. Resulting Revised QA Program

129. The revised STP QA program reflecting the improve-

ments described in Section III.C., suora, which was in

effect at STP in mid-1981 prior to the replacement of Brown &

Root, is described in detail in the STP QA Program Descrip-

tion, Revision 1 (QAPD). App. Ex. 8 The QAPD addressed

both the HL&P QA program, which applied to the activities of

HL&P and its contractors, and the Brown & Root QA program

for STP. Each of the 18 criteria of Appendix B is addressed,

and there is an explanation of how HL&P and Brown & Root

intended to comply with those criteria. Goldberg and Frazar,

ff. Tr. 906, at 32 (Frazar).

130. As described in the QAPD, HL&P reviewed the QA

| activities of Brown & Root, providing programmatic direction

and verification that the program was being properly imple-

I mented. In addition, HL&P QA performed audits of all QA

activities on the Project, including the activities of HL&P,

| Brown & Root, and many of the vendors. The HL&P QA program

served as an independent check by which HL&P assured itself

that each contractor QA program, and in particular the Brown

I & Root QA program, functioned properly. Brown & Root, as

|
prime contractor for the Project, was responsible for imple-

menting a QA program which fully satisfied the 18 criteria

I
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of Appendix B. The HL&P QA staff assured that Brown & Root

adequately fulfilled the requirements of the Project QAI program. Although not duplicating Brown & Root's QA

activities, HL&P performed periodic QC inspections, reviewed

procedures and records and observed work in progress to

verify that the Brown & Root program functioned properly.

I -Id. at 18-19.

131. The STP QA Manager, who reported directly to the

Executive Vice President, directed the STP QA program through

five supervisors: the Project QA General Supervisor; the

Supervisor, Quality Systems; the Supervisor, QC; the Procure-

ment Project QA Supervisor; and the Operations QA Manager.

The Fcoject QA General Supervisor directed the Discipline QA

personnel, providing programmatic direction to Brown & Root

i and interfacing with NRC. Reporting to him were three

Discipline Project QA Supervisors, who directed the QA

personnel in the Civil / Structural, Mechanical /NDE and

Electrical / Instrumentation and Controls groups. The

Supervisor, Quality Systems, directed the site quality

systems personnel, who developed and administered the HL&P

Project QA Plan; evaluated the Brown & Root QA program;

administered the HL&P STP QA personnel training and certifica-

tion program; provided administrative control of HL&P QA

procedures, and provided mechanisms to correct the QA programs.

I
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The Supervisor, QC directed the HL&P QC personnel in their

conduct of inspections as requested by HL&P Discipline QAI personnel to provide separate spot checks of the inspections

performed by contractor QC personnel. The Procurement

Project QA Supervisor coordinated HL&P vendor surveillance /

audit activities and provided programmatic direction to

Brown & Root regarding vendor surveillance and auditing

functions. A separate Corporate QA group performed HL&P

audit and vendor surveillance functions as well as other QA
functions not directly associated with STP. Id. at 19-21.d

132. In Brown & Root the Power Group QA Manager reported

to the Assistant to the Group Vice President. M. at 21;

Broom and Vurpillat, ff. Tr. 3646, at 2. The Brown & Root

STP QA Manager reported to the Power Group QA Manager and

was located at the STP site. Goldberg and Frazar, ff. Tr.

906, at 21 (Frazar). The Brown & Root STP QA organization

consi,ted of five sections, which generally paralleled the
'

sections of the HL&P QA organization. The sections were QE,

Vendor Surveillance, QC, Quality Systems and Site Surveillance.

Each of those sections was headed by a Manager, and divided

into a number of subsections. Id. The QE group consisted

of five sections encompassing the major disciplines (i.e.,

Mechanical, NDE, Electrical / Instrumentation & Controls,

Civil / Structural, and Material Procurement). Quality

E
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Engineers controlled QA activities related to their indi-

vidual disciplines, planning QA activities, reviewing records,

providing guidance to QC Inspectors and identifying root

causes of problems requiring corrective action. Id. at

21-22. The QC group was divided into seven disciplines,

each headed by a Superintendent and consisting of QC Inspectors

and Lead QC Inspectors who performed inspections of construc-

tion activities for acceptance. Id. at 22. Quality Systems

coordinated the maintenance of QA records, records turnover

procedures, the QA training and certification program, and

the nonconforTance trend analysis program. Vendor Surveillance /
Houston Coordination assured that inspections and audits of

vendor activities were performed and served as the interface

between QA and Houston Engineering and Procurement activities.

Site Surveillance performed surveillance over site activities

at the direction of the Project QA Manager. Id. at 23.

'

133. The Brown & Root Site Audit group performed regular

on-site audits of Brown & Root procedures and activities as

part of the Brown & Root audit program. The Brown & Root

Corporate Audit group performed a similar function, in that

it observed work being performed and reviewed records to

verify the implementation of the Brown & Root QA program,

but its scope was broader, since its audits were not restricted

to on-site activities. The Corporate Audit group periodically

I
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audited each element of the Brown & Root QA program, including

the Houston based engineering and vendor surveillance activities.

I Report- the Corporate Audit group were sent to Brown &#

Root executive management and to HL&P. I_d . at 29-30.
HL&P's Corporate QA group in Houston performed audits of the

Brown & Root and HL&P QA programs. The audit section observed

work in progress and reviewed records to determine the

I effectiveness of the QA program. At times it participated

in audits along with Brown & Root audit personnel and at

other times it conducted its own audits. The HL&P audits

compared the performance observed and the records reviewed

to Project procedures, licensing commitments, NRC require-I ments and other applicable standards. Copies of HL&P and

Brown & Root audit reports were distributed to HL&P executive

management and to the manager directly responsible for the

activities addressed in the audit report. M . at 30.
134. Mr. Frazar expressed his expert opinion that the

STP QA program, as described in the QAPD, complied with the

Commission's requirements. Id. at 32. The NRC Staff reviewed

the QAPD and also concluded that the STP QA program complied

with NRC requirements. Gilray, ff. Tr. 10689, at 3. Moreover,

the NRC Staff testified that the numerous improvements madeI
to the STP QA prograt during the 1980-81 time period had

substantially strengthened it and that QA programmatic

I
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controls had increased. Id. at 3-4. Mr. Frazar also cited

such improvements as the basis for his opinion that the QAI program would be properly implemented in the future. Goldberg

and Frazar, ff. Tr. 906, at 33-34 (Frazar). We agree with

these judgments. We conclude that the STP QA program, as it

existed in mid-1981 prior to the replacement of Brown & Root

complied with the requirements of 10 CFR Part 50, Appendix B.

In addition, taking into account the corrective actions

taken by HL&P in response to the Notice of Violation (described

in V 60-78, supra), the actions taken in response to the

Show Cause Order to strengthen the QA program and upgrade

the QA staff, the addition of seasoned managers with substantial

nuclear experience and the actions taken to identify and

correct the root causes of deficiencies, we also conclude

that there was reasonable assurance that such STP QA program

would have been implemented so that construction could be

completed in conformance with the construction permits and

other applicable NRC requirements.

2. Performance Record and Conclusions

135. The Show Cause Order also instructed HLSP to

" participate in a public meeting with the NRC in a location

near the South Texas Project site to discuss the licensee's

response to that section of the Order." Staff Ex. 46, Show

I

I
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Cause Order, at 17. On August 19, 1980, HL&P and Brown &

Root management took part in a public meeting in Bay City,I Texas. Oprea et al., ff. Tr. 1505, at 73 (Briskin). At the

meeting, HL&P made additional commitments to the NRC. In

order to monitor the effort to fulfill all of HL&P's commit-

ments, HL&P compiled a comprehensive list of the commitments

made in response to I&E Report 79-19 and at the meeting and

instituted a system of commitment controls. M. at 73,

Attachment 1. The list was transmitted to the NRC for use

as a means of tracking progress. Periodic updates were

distributed to HL&P and Brown & Root executive management as
|

well as other persons involved in the compliance effort.

M. at 75. The list identified, inter alia, each commit-

ment, its in-house completion due date and status, and the
,

status of NRC review. M. Brown & Root also supplied HL&P

with a weekly status update which was used to monitor Brown

& Root's progress. As a backup system, a set of files was

kept by site QA personnel, which contained copies of all

documents closing out commitments and which was revicwed by

HL&P to assure that the commitments were being implemented.

M. at 75-76.
136. The Staff spent in excess of 1,400 inspector hoursIt

l
over a sixteen month period, following up HL&P's commitment

implementation and Show Cause corrective actions. Staff

1|
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Ex. 131, at 6. Of a total of 236 commitments, 230 were

completely fulfilled by HL&P and closed out by the Staff inI I&E Reports. The remaining commitments pertained to Brown &

Root's QA program, a function subsequently transferred to

Bechtel. The Staff indicated that Bechtel would almost

certainly be implementing its own QA procedures and that
,

appropriate review of those procedures would be conducted.I M. The Staff therefore concluded that HL&P had taken "the

most extreme corrective action possible when project respon-

sibilities were reallocated" and closed out its Show Cause

follow-up effort. M. at 7.

137. In addition to meeting its commitments to the NRC,

HL&P also amended its QA program in accordance with the

independent audit commissioned by HL&P early in 1980 and

performed by Bechtel. Oprea et al., ff. Tr. 1505, at 119,

125-26 (Amaral). Bechtel thereafter conducted an additional

audit in 1981 of HL&P's amended QA program against theI findings from its original QA review in 1980. M. at 126.
Mr. Amaral testified that HL&P had implemented virtually all

of Bechtel's recommendations (Tr. 2247-48 (0prea, Amaral))

and that the new QA program satisfactorily addressed the

concerns identified by Bechtel in its original audit. Tr.

1917-20 (Amaral).

I
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138. Prior to the restart of welding, which had been

stopped in early 1980 pursuant to a Brown & Root SWO, weld-I
ing practices at the STP site were substantially modified:

procedures were clarified, Brown & Root welding management

was strengthened, welder training was improved, an incentive

program was adopted to encourage better welder performance,

and HL&P upgraded its surveillance of Brown & Root weldingI and NDE activities. Saltarelli et a_1., ff. Tr. 7536 at

36-43. Thereafter welding was restarted on a limited basis.

M. at 45. Ultimately AWS welding was resumed on a normal

production basis. ASME welding activities were expanded

although not returned to normal production. M. at 45-46;

Tr. 7527 (Muscente). The restart program produced positive

results. Substantial reductions in weld rejection rates

were uniformly documented. Saltarell; et al., ff. Tr. 7536,

at 48; Tr. 7527-28 (Muscente). Considerable improvement in

the performance of radiograph was also noted. Saltarelli et

al., ff. Tr. 7536, at 49.

139. Similarly, prior to the restart of concrete place-

ment which had been stopped by HL&P pursuant to a SWO issued

in late 1979, concrete practices were substantially modified.

Concrete construction procedures were clarified and QC

functions better defined. Fraley et al., ff. Tr. 7241, at

13-15; Tr. 7281-82, 7367-69 (Fraley); Tr. 7425-26, 7247-48,

I
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7280-81 (Purdy); Tr. 7447-48 (Carvel). The revised procedures

were reviewed and found acceptable by the NRC Staff (Staff

Ex. 65, at 3-4; Staff Ex. 40 at 4; Crossman et al., ff. Tr.

10010, at 19-21), and were implemented in a limited program

to restart complex concrete placement. Based on positive

results the program was subsequently expanded. Fraley, e_t

I
-al., ff. Tr. 7241, at 20-21; Staff Ex. 118, at 6.

140. HL&P and Brown & Root took numerous other steps to

help insure the adequacy of future concrete placements. The

Construction organization was reorganized to assign persons

with strong backgrounds in particular areas to those areas,

a "zero defect" program was established to improve workerI attitudes, QC Inspectors were given authority to stop work

whenever they determined that acceptance criteria were not

being met and the qualifications of subcontractor personnel

were reviewed. Fraley et al., ff. Tr. 7241, at 10-11;

Tr. 7263-65 (Fraley).

141. From April 30, 1980 to December 31, 1981, Applicants'

performance has been evaluated in 74 inspections or investi-

gations conducted by the OIE. During those twenty months,

only fourteen noncompliances were identified, ranging in
!

I severity from infractions (moderately serious items) to

,I:

noncompliances of less severity. Crossman et al., ff.

Tr. 10010, at 5. By the time the record in this proceeding

was closed, eleven of the noncompliances had been resolved

,I
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and closed out by the NRC Staff (Staff Exs. 9, 40, 86, 88,

116 and 128), and Staff review of the remaining three wasI continuing. Staff Exs. 94, 125 and 132. The Staff witnesses

testified that HL&P responded well to the Staff's concerns.

Tr. 10067 (Crossman).

142. In I&E Reports 80-14 and 80-21 the Staff confirmed

allegations of record falsification by Brown & Root employees.I Staff Exs. 60 and 67. Both individuals in question were

immediately removed from all safety-related work on the

Project (Tr. 4159 (Vurpillat); Tr. 3781, 4946 (Broom)) and

Brown & Root took appropriate disciplinary action. Crossman

er al., ff. Tr. 10010, at 15, 17; Tr. 5049-50 (Broom). The

evidence demonstrated a sincere concern by HL&P and Brown &

Root management that all employees conduct themselves with

I integrity and honesty. Oprea et al., ff. Tr. 1505, at 47;

( Tr. 3778-81 (Broom). We conclude that both incidents were
1

handled promptly and properly by HL&P and Brown & Root and

that they do not reflect adversely on HL&P's managerial
1

competence and character.

143. In ISE Report 81-11, the Staff found, inter alia,

| that certain Brown & Root Construction personnel attempted

to obstruct an NRC inspection by removing certain equipment

and documents from an area just prior to NRC inspection.

| Staff Ex. 95. There was no finding of noncompliance with

I
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NRC requirements. A thorough investigation was conducted by

Brown & Root's Senior Vice President, Mr. S. H. Grote, who

concluded that there had been no intent to conceal relevant

information from the NRC. App. Ex. 32A, at 5. In any

event, the incident did not relate to QA activities at the

STP site since no safety-related activities had as yet been

conducted at the termination shack and therefore full QAI
review of termination shack activities had not commenced.

Tr. 2539-40 (Goldberg). Nevertheless, to assure that similar

incidents did not occur in the future, several steps were

taken, including termination of the employment of several

Erown & Root personnel who were involved in the incident.

App. Ex. 32A, at 6-7. Mr. Oprea maintained contact with

Brown & Root throughout its investigation ar.d HL&P followed

up Brown & Root's investigation with a special implementation

review in order to verify that Brown & Root had adequately

addressed all the allegations in I&E Report 81-11. Tr.

5488-89 (Oprea); Tr. 5540 (Frazar).

144. After hearing extensive testimony concerning the

foregoing incident, including the testimony of Mr. Grote, we

are convinced that this isolated incident had no relation-

ship to safety-related work, that it does not reflect in any

fashion on the QA program at STP (including the improvements

instituted since the Show Cause Order), that HL&P and Brown &

I
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Root handled the matter promptly and effectively, and that

the incident does not affect our judgment on HL&P's characterI and competence.

145. In I&E Reports 81-11 and 81-18, the NRC investigated

an allegation of intimidation and harassment of Brown & Root

Construction personnel by a Brown & Root Construction Foreman.

Although there was no finding of any noncompliance with NRCI requirements, the Staff noted an unusually low number of

discrepancy reports written concerning electrical department

activities and apparently attributed this to the alleged

intimidation. Staff Ex. 95, at 2, 5; Staff Ex. 114, at 2,

J. L. awn & Roct angaged in its own investigation and concluded

that the preparation of discrepancy reports was not discouraged.

App. Ex. 32A, at 6. Nevertheless, the Site Manager was

instructed to reiterate to all Supervisors the importance of

encouraging employees to utilize appropriate discrepancy

reporting procedures and the Foreman in question was termi-I1
i nated for making untrue statements to the NRC. M. at 6-7.

We therefore conclude that the incidents addressed in the

foregoing I&E Reports were promptly and appropriately resolved,

do not reflect in any fashion on the QA program at STP and

do not affect our judgment concerning HL&P's character and

I competence.

I

I
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146. In I&E Report 81-28 four allegations were inves-

tigated. Although the Staff concluded that none of the

allegations gave rise to any violation of NRC requirements

(Staff Ex. 124, at 1), three ultimately served as the basis

for additional Contentions 1.8(a)-(d), admitted into con-

troversy by the Board in its Fourth Prehearing Conference

Order, dated December 16, 1981. Those contentions are ad-

dressed in V1 312-320, infra.

147. Based upon the Staff's review of, inter alia,

HL&P's responses to the enforcement actions resulting from

Investigation 79-19 and NRC inspections subsequent to that

Investigation, the Staff concluded that HL&P's corrective

actions should assure proper implementation of the QA program

so that construction will be completed in accordance with

the construction permits and applicable NRC requirements.

Crossman et al., ff. Tr. 10010, at 52. The Staff witnesses

cited the increased level of experience among HL&P personnel

and HL&P's performance in correcting its problems in support

of their conclusion that HL&P had improved its performance

and could complete the Project in accordance with NRC require-
g1

5 ments. Tr. 10079-81 (Crossman). The Board finds that

HL&P's overall record subsequent to Investigation 79-19,

including the implementation of its commitments to the NRC,

implementation of Bechtel's QA program recommendations,
,

I
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improvements in welding and concrete practices and procedures

and its recent compliance history demonstrate that significant

I improvements in its QA program were-adopted and had begun to

be implemented and that this record reflects favorably on

HL&P's character and competence. We also conclude that such

performance record reinforces our conclusion (see V 134,

suora,) that there was reasonable assurance that the QA

I program in effect prior to the replacement of Brown & Root

would have been implemented so that construction could be

completed in conformance with the construction permits and

other applicable NRC requirements.

IV. Changes Resulting from the Hiring
of Bechtel and Ebasco

148. On September 24, 1981, HL&P's counsel sent a

letter to the Board advising that Brown & Root's responsi-

bilities as architect / engineer and construction manager were

being reallocated from Brown & Root to Bechtel. The Board

was advised on November 24, 1981, that Brown & Root had

withdrawn from the Project and would not continue as

constructor. Consequently, the Board directed in its Fourth

Prehearing Conference Order that Phase I of this hearing

would include the Applicants' presentation of Bechtel's

organizational framework for continued construction and HL&P

management involvement. Thereafter the Board was informed

by Applicants on February 16, 1982, that Ebasco was selected

I
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as constructor. Letter to the Board from Jack R. Newman

dated February 16, 1982. When the hearings subsequently
,

| resumed, the Board received evidence on the qualifications

of Bechtel and Ebasco to assume their new roles on the

Project, their respective organizations for performance of

their responsibilities, the process for transfer of respon-

sibilities for continued design and construction, and HL&P's
,I:

involvement in those matters. In addition, the Board received

evidence on the QA program applicable to the transfer of-

responsibilities and continued construction, which is discussed

in Part V.

149. Applicants presented the testimony of Mr. Jerome H.

Goldberg, Mr. Burton L. Lex, Bechtel's Project Manager and
i

| Mr. John Crnich, Ebasco's Construction Manager, regarding

the transfer of Brown & Root's responsibilities for the STP

to Bechtel and Ebasco and plans for Project management after

such transfer. Goldberg et al., f f'. Tr. 10403, passim.

'

Also admitted into evidence were exhibits summarizing Bechtel

and Ebasco's nuclear experience and describing the transition

program. App. Exs. 52, 53 and 54; Tr. 18410.

150. Each member of Applicants' panel has considerable

nuclear power experience. Mr. Goldberg's qualificationsI have been previously described. See U125, supra. Mr. Lex

has 29 years of professional experience. His 26 years in

the nuclear field include a number of supervisory and senior

I
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engineering positions with Bechtel, including work on the

Humbolt Bay Unit 3, Peach Bottom Unit 1 and the West Valley

' reprocessing facilities. He has served as Engineering

Manager for several nuclear projects and became Bechtel's

Manager of Engineering in 1976. Prior to assignment to the

STP, Mr. Lex was Project Manager at the Vogtle Nuclear Plant

where he was responsible for engineering, design, procure-I ment, planning, staffing, cost, schedule and startup support.

Goldberg e_t a_1., ff. Tr. 10403, at 2-3. Mr. Crnich has had

some 36 years of professional experience, much of that time

in various management positions related to construction or

fabrication work. He was Project Manager of the Fort St. VrainI,

project where he had overall responsibility for construction

management. He later became responsible for development

of construction methods and practices, operator training,

and startup testing for high temperature gas reactor plants.

W.Lth Ebasco, Mr. Crnich was site manager for the Waterford

Unit 3 project where he was responsible for all on-site

activities, establishment of equipment and facilities require-

ments and overall responsibility for construction costs and

schedule progress. Prior to his work on the STP, he was

Assistant Construction Manager at the New Orleans Ebasco

I,

office. M. at 3-5.

I
I
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151. Bechtel's major engineering experience within the

past ten years includes 50 nuclear power units with a total

capacity of 51,000 MWe. Additionally, Bechtel has been

responsible for the engineering of more than 64 fossil

fueled units and numerous smaller industrial and cogenera-

tion power units. Its engineering experience has resulted

in development and NRC approval of 12 topical reports estab-

lishing methods for the design of important nuclear power

plant features. A corporate enginecring staff focuses on

difficult or generic problems and disseminates information

gleaned from its prior operating and construction experience.

It has developed a nuclear licensing group that provides

licensing support to all projects and coordinates the licensing

efforts among the various projects and each of the division

offices. This results in a systematic review of all available

information on safety and licensing issues, evaluation and

dissemination of licensing information to individual projects,

development of company positions on issues, and coordination

with the regulatory agencies on generic matters. Id. at

7-8; App. Ex. 52.

152. Ebasco has more than 20 years of experience in the

design, engineering and construction of nuclear plants in

the United States and world-wide. It has performed a variety

of functions (i.e., architect / engineer, consulting engineering,

constructor, and construction manager) either singly or in

I
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ccmbination, and was the constructor or construction manager

at 17 nuclear units, six of which are PWRs. Ebasco has

served as architect / engineer for five nuclear units at which

construction services were performed by other organizations;

and has constructed one unit (Ft. St. Vrain Project) according

to another architect / engineer's design. It also has specific

experience in the take-over of construction management

activities at the Laguna Verde Project, where work had been

started by others. App. Ex. 53; Goldberg e_t al., ff. Tr.

10403, at 9.

153. Applicants' testimony summarized HL&P's decisions

to replace Brown & Root as architect / engineer and construction

manager. By early summer of 1981, HL&P had concluded that

Brown & Root lacked the necessary depth to perform the

engineering and construction management tasks for STP in an

orderly, timely and cost effective manner. It was concerned

about Brown & Root's lack of engineering progress which was

holding back construction, thereby affecting Project ccsts

and scheduling. Id. at 5-7. As a result, HL&P undertook to

examine the feasibility of replacing Brown & Root as

architect / engineer and construction manager with an organ-

ization which had the nuclear experience and resources

necessary to assume architect / engineering and construction

management responsibilities for a job of this magnitude. It

received and evaluated proposals during August and early

I
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September and determined that Bechtel, which has, by far,

engineered and built more nuclear power facilities in theI U.S. than any other organization, was the best choice. Tr.

10419 (Goldberg). An important factor was the enormous

technical resources that Bechtel was willing and able to

commit to the Project. HL&P was able to reach agreement in

principle with Bechtel by September 24, at which time it

announced its intention to reallocate responsibilities from

Brown & Root to Bechtel. Goldberg et al., ff. Tr. 10403, at

5-7.

154. At that time, Brown & Root was progressing satis-

factorily in implementing needed improvements in its construc-

tion activities. M.; Tr. 10420 (Goldberg). Although HL&P

was concerned as to Brown & Root's ability to complete the

engineering and to manage the overall construction effort in

| a cost effective manner, these concerns did not extend to

Brown & Root's actual construction work. Goldberg et al.,

ff. Tr. 10403, at 6; Tr. 10459 (Goldberg). Thus, HL&P did

not plan to replace Brown & Root as constructor and, in

fact, requested Brown & Root to continue in that capacity at

STP. However, in November, Brown & Root notified HL&P that

it would not serve as constructor and that it intended to

i withdraw from the Project. Goldberg et al., ff. Tr. 10403,

at 7; Tr. 10422-23 (Goldberg). HL&P then began the process

I of evaluating qualified construction contractors, culminating

|I
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in the selection of Ebasco in February 1982. Goldberg g

a_1_ . , ff. Tr. 10403, at 7; Tr. 10419 (Goldberg).

155. HL&P will continue to manage the Project using
'

essentially the same organization that it was using prior to

replacement of Brown & Root. Goldberg et al., ff. Tr.

10403, at 15. During the course of the evidentiary hearing,

there were some changes in HL&P's Project organization. The

position of Engineering Manager now reports directly to the

Project Manager and a Manager position was established for

Records Management. Goldberg et al., ff. Tr. 10403, at

14-15. There were also a number of personnel changes that

resulted in an increase in the level of experience whileI decreasing the actual number on the HL&P Project Mangement

team. M.; Tr. 10480-84 (Goldberg). The reorganization and

personnel changes have strengthened HL&P's ability to manage

design and construction. M. In addition, HL&P has

established a new Engineering Assurance Department to performI'

independent reviews of selected portions of the design to

verify the adequacy of design. Goldberg et d ., ff. Tr. 10403,

at 15; Tr. 10436, 10471-72 (Goldberg).

156. In October 1981, Bechtel began to plan a compre-

hensive assessment of the status of the Project and toI develop the program necessary to carry it to successful

completion. This transition program for Sechtel's assump-

tion of its responsibilities and Bechtel's organization for

I
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initiating its implementation is generally described in

Applicants' Ex. 54. Bechtel's Project team is headed byI Mr. Lox, the Project Manager. Engineering and procurement

functions are consolidated under the direction of an Assistant

Project Manager. Within the engineering team, the Design

Office personnel under the overall direction of the Project

Engineering Manager are organized into three multi-disciplinary

design teams, each headed by a Project Engineer and charged

with the responsibility for defined portions of the engineering

work. A Project Resident Engineer at the site, reporting to

the Project Engineering Manager, provides coordination

between the Design Office engineering team and the field

organization. The procurement team is headed by the Project

Procurement Manager. I_d . at A-1 - A-2. The construction

management team is under the direction of the Project Manager

of Construction, whose office is at the STP site. I_d .

at A-3; Tr. 10523 (Lex). The Project Management positions

also include a Project Licensing Manager who is responsible

for overall direction of Bechtel's support of the STP

licensing activities and a Strategic Planning Manager who

will direct programs for incorporating construction considera-

tions into the final design and for long-range planning of

construction methods and sequences. Goldberg et al., ff.

Tr. 10403, at 12. Bechtel has assigned personnel to the key

management positions on the STP who have had extensive power

I
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plant engineering and construction experience, much of which

is in nuclear projects. Id. at 28-31. Although the contractI for architect / engineering and construction management services

may be with Bechtel Energy Corporation, a wholly-owned

subsidiary of Bechtel, rather than with Bechtel Power Corpora-

tion, this will in no way change the organizational structure

or obligations of Bechtel as described above. The full

resources of Bechtel Power Corporation will be utilized at

the STP. Tr. 10404-05 (Lex).
157. The Ebasco organization structure for STP is

headed by Mr. Crnich, the Ebasco Construction Manager, who

reports to the Ebasco Vice President, Construction and who

is responsible for all Ebasco activities at STP, with the

exception of the technical direction of the Quality Program.

The Site Manager reports directly to the Ebasco Construction

Manager. He directs and coordinates all on-site activities,

including staff management and mobilisation of field payrollI non-manual staff. Key individuals reporting to the Site

Manager are the two Project Superintendents (Units 1 and 2),

the Senior Resident Engineer and the Construction Control

Superintendent. The Quality Program Site Manager coordinates

with the Site Manager to assure communication and administrative

I:

continuity. Goldberg et al., ff. Tr. 10403, at 12-13.

158. Bechtel is performing a review of the total plant

' design. As a first step in performing this review, the

1I
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design has been segregated in discrete groupings called

" work packages" which can be effectively reviewed as indi-

vidual tasks. A work package is an assemblage of documents

which describes the design, scope and the extent of comple-

tion of the engir.eering. Each work package is evaluated to

assess the status and adequacy of the design, including its

interfaces with other elements of the plant design. M. at

17. Approximately 150 work packages were initially identi-

fled, which, taken together, address the entire Plant scope.

The list of work packages has changed as the review has

progressed, since some of the packages have been combined

and several have been divided. M.; Tr. 10437-38 (Lex).I The result of review of each work package will be documented

in a report to HL&P and Bechtel management, that will include

the current status of design, recommendations for remedial

actions, identification of unresolved items, and a summary

of work to go. Goldberg et a_l, , ff. Tr. 10403, at 19-20.I Bechtel Engineering will perform the design reviews neces-

sary to satisfy Bechtel of the adequacy of the work so that

it can be relied upon for use in future design. M. at

16-21. Where design documentation or verification does not

appear to be complete, Bechtel will perform the additionalI engineering work as part of the post-transition activities.

M . at 21.

I
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159. Among Bechtel's responsibilities as construction

manager for STP are the following job site functions:

Overall direction of construction.-

Overall construction planning.-

Area management, which includes providing direction-

and control to Ebasco's area and discipline superin-

tendents (craft supervision is the responsibility

of Ebasco).

Field engineering, which includes providing technical-

direction to Ebasco's field engineers, resolving

specific design problems through interface with

Bechtel Project Engineering and approving the work

plans and procedures of Ebasco and other contractors.

Receiving and warehousing of permanent plant-

materials.

During the transition, Bechtel conducted a series of evalu-

ations to determine the status of construction. Results of

these activities are to be used in planning future activities.

M . at 21-23. Bechtel's review also includes the status of

purchased items to determine their conformance to the pro-

curement document requirements and to determine the adequacy
l

of those requirements, the qualifications of the suppliers,

I and the documentation to meet the applicable Project require-

ments, and the status of items delivered to the job site,
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still in fabrication, and yet to be ordered. Particular

attention is being given to the safety-related components to

verify that the required inspections and tests are being

completed in accordance with approved procedures. Goldberg

et al., ff. Tr. 10403, at 23-24.

160. In carrying out the work Bechtel will be utilizing

the experience gained by its participation in other major

nuclear projects. Future engineering will utilize, as

appropriate, the Bechtel Engineering Standards. These are a

set of engineering rules, principles, criteria, standards,

drawings and specifications developed for each engineering

discipline. These standards help to bring Bechtel's nuclear

and general engineering experience to bear in the engineer-

ing of each project. Bechtel will also utilize its Engineer-

ing Department Procedures as modified for Project unique

requirements. Goldberg et al., ff. Tr. 10403, at 26-28. As

of the first week of February 1982, approximately 422 pro-

fessional Bechtel personnel (outside of QA) had been assigned

to STP. Their total professional experience was 5497 man-years

(an average of 13 years per person), including a total of

2306 man-years of nuclear experience (an average of 5-1/2

years per person). It is expected that over 70 percent of

the foregoing personnel will remain with the Project after

transition activities are completed, and that the experience
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of Bechtel personnel subsequently assigned to the Project

will be comparable. The professional personnel being assigned

to the Project by Bechtel are predominantly individuals who

have had substantial prior professional e'xperience, much of

it on nuclear projects. Id. at 31.

161. Ebasco will supply all labor and supervision to

complete the Project to commercial operation. It is using

procedures which have been developed through its many years

of experience in construction of nuclear power plants, and

which have proven to be successful at these other nuclear

plants. They include procedures for performing and inspecting

both safety-related and non-safety-related work, and clearly

define the respective responsibilities of both the Construction

and QC personnel. The key Ebasco personnel are senior

personnel with many years of construction experience, much

of it being nuclear on multiple plants. _The buildup of

persons during 1982-83 will utilize primarily experienced

personnel coming off the St. Lucie Unit 2 and Waterford Unit

3 nuclear projects, which are nearing construction comple-

tion. Id. at 32, 36.

162. HL&P reviewed and approved the transition program

to assure that it encompassed all of the major areas of the

Project, including engineering, construction, QA, procure-

ment and Project control. This review process involved

-151-



numerous meetings between senior HL&P personnel and Bechtel.

Preliminary work plans and transition schedules were reviewed

in depth. The " work package" concept was evaluated and

refined to incorporate HL&P's recommendations. Methods for

the transfer of engineering data were recommended by HL&P

and incorporated into the transition program. HL&P personnel

also reviewed the transition proceduros utilized by Bechtel,

and modifications were made as necessary to reflect Project-

specific technical and QA requirements, as well as HL&P's

preferences. HL&P coordinated a series of transition meetings

between Brown & Root and Bechtel to assure that Bechtel

gained a thorough understanding of activities conducted by

Brown & Root. In addition, there were regular engineering

discipline interface meetings between HL&P, Brown & Root and

Bechtel to assure that information was transmitted, received

and understood. HL&P management also conducted weekly

meetings to monitor the status of the transition program and

to review progress. HL&P's engineering personnel reviewed

selected engineering work package information as Brown &

Root transmitted it. HL&P also provided technical back-

ground information to Bechtel, helped answer questions that

arose during the review, and reviewed and evaluated Bechtel's

engineering recommendations. Similarly, in other areas,

such as construction and procurement, HL&P personnel monitored

I
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the progress of Bechtel's transition efforts and assisted in

their effective implementation. I_d . at 36-37.
163. The scopes of responsibilities of Bechtel and

Ebasco are clearly defined, and formal lines of communica-

tion have been designated to assure appropriate control and

coordination of the effort. Overall Project direction is

provided by HL&P to Bechtel's 'roject Manager. The HL&PPI
Project organizations, including Engineering and Site Management,

provide a performance overview of the corresponding Bechtel

Project organizations, and have defined interfaces. As

construction manager, Bechtel directs the activities of

Ebasco and performs a QA overview of Ebasco's activities.

Except for QA, the construction interface is provided by

Bechtel's Manager of Construction and Ebasco's Construction

Manager. This interface includes the transmittal of design

documents to Ebasco through Bechtel Construction Management.

There are also formal interfaces between key personnel in

the Bechtel and Ebasco construction organizations below the

Manager of Construction and Construction Manager level. M.
at 38-39.

164. The parties stipulated the admission into evidence

of testimony by the NRC Staff regarding the transition

program and the qualifications of Bechtel and Ebasco.

Crocker and Madsen, ff. Tr. 10721. Mr. Crocker led the NRR

I
'
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group which performed a management audit of HL&P during 1981

and reviewed the qualifications of Bechtel. Mr. Madsen,

Chief of Reactor Project Branch 1, Region IV, has been

responsible for the inspection program for STP, including

inspections regarding the replacement of Brown & Root by
.

Bechtel and Ebasco. The Staff reviewed Bechtel's extensive

experience in nuclear power plant design, construction and

start-up, as well as the description of the transition

program, which indicates that all principals of the Bechtel

transition team have had appropriate previous nuclear experi-

ence and that personnel assignments to the team have been

made to provide for continuity from the transition phase

through to Project completion. The Staff thus concluded

that Bechtel is eminently qualified to perform the balance

of the design and the construction management function for

the STP. M. at 5-6. Similarly, the Staff reviewed Ebasco's

considerable nuclear plant experience, and concluded that.

I
'

'

Ebasco is qualified to take over the activities of construc-

tion for the STP. M. at 6-7. The Staff also noted that

I although both Bechtel and Ebasco are highly qualified, the

outcome of their activities for the STP will to a considerable

extent, be dependent upon the individuals assigned to theI,

i Project and their work product. Basad on the witnesses'
It

past experience and associations with Ebasco and Bechtel,
1

|
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they deemed both to be well qualified in the activities they

have been assigned. M. at 7. Moreover, preliminary reviews

by the Region Iv staff indicate that both Bechtel and Ebasco

are selecting individuals with considerable qualifications

and experience; and preliminary reviews of the implementing

procedures for the transition program found them to be

acceptable. M.
165. We conclude that Bechtel has the necessary qualifi-

cations, including management and technical resources, to

perform satisfactorily as architect / engineer and construc-

tion manager; that Ebasco has the necessary qualifications,

including management and technical resources, to perform

satisfactorily as constructor; that the process of trans-

ferring responsibility as architect / engineer, construction

manager and constructor from Brown & Root to Bechtel and

Ebasco is being properly managed and controlled by HL&P, and

that th'ere is re'sonable assurance that construction will be'

!
,

completed in accordance with the requirements of the construc-

tion permits and other applicable NRC requirements.

I V. Issue D - Adecuacy of the Current QA Program
! g

g 166. Issue D, admitted in the Second Prehearing Confer-

ence Order, provides:

In light of HL&P's prior performance in the
construction of the STP as reflected, in part, in
the Notice of Violation and Order to Show Cause

I
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dated April 30, 1980, and HL&P's responses thereto
(filings of May 23, 1980 and July 28, 1980), and
actions taken pursuant thereto, do the current
HL&P and Brown & Root (B&R) construction QA/QC
organizations and practices meet the requirements
of 10 CFR Part 50, Appendix B; and is there reason-
able assurance that they will~be implemented so

'

that construction of STP can be completed in
conformance with the construction permits and
other applicable requirements?

Subsequent to the admission of Issue D, Brown & Root was

replaced on the Project and the Board advised the parties

that it would consider the adequacy of the QA program, as

modified in consequence of the replacement of Brown & Root.

Fourth Prehearing Conference Order at 3-4 (December 12,

1981). This part of the Decision addresses the adequacy of

*/the current QA program.

167. Applicants presented the testimony of Mr. James E.

Geiger, then STP Project QA Manager for HL&P, Mr. Donald T.

Krisha, QA Manager for the Bechtel Houston area office, and

Mr. Clyde L. Hawn, STP Quality Program Site Manager for

Ebasco, to describa the current QA program for STP. Geiger

et al., ff. Tr. 10580. The witnesses have considerable

experience with nuclear power plants and, specifically,

I
*/ The adequacy of the revised QA program that was in
_

effect at STP prior to the replacement of Brown &I Root is discussed at Section III.D., supra.

I
I
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the implementation of QA programs for such facilities.

Mr. Geiger, a graduate from California State University at

Sacramento, has been the Manager, Quality Systems, for

Aero-Jet General Corporation and QA engineer at Argonne

National Laboratory responsible for QA systems and procedures.

Subsequently with Bechtel, he was QA supervisor of field

activities at SONGS Units 2 and 3, later being promoted to

Project QA Manager responsible for the total QA program

(including design, procurement, construction and startup).

Upon joining HL&P on June 1981, as STP Project Manager,

Mr. Geiger had responsibility for the STP QA program, including

assuring that HL&P and other major Project participants had

an effective QA program that fulfills the requirements of 10

CFR Part 50, Appendix B and HL&P's regulatory commitments

for STP. Geiger e_t al., ff. Tr. 10580, at 1-3, 7. Addi-

tionally, he had responsibility for assuring that STP sub-

contractors and suppliers have a quality program which meets

those requirements of Appendix B and the regulatory commit-

ments applicable to their scope of work. These responsibilities

were fulfilled through an extensive program including review

and approval of various documents, audits, surveillance,

monitoring, and inspections performed by his staff. M. at

7. In mid-July 1982, Mr. Geiger assumed the position of

Corporate QA Manager for STP, and was replaced by Mr. Al

I
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Walker, who reports directly to him. Tr. 10583 (Geiger).

Mr. Walker has approximately 18 - ears QA experience,I including five years employed in Bechtel's Ann Arbor office.

From mid-1978 to mid-1982, he was the Project QA Manager for

Detroit Edison on the Enrico Fermi project. M.
168. Mr. Krisha, the QA Manager of the Bechtel Houston

Area Office, has been a nuclear inspector at the Mare Island

Naval Shipyard, a Test Coordinator with Bechtel during the

Rancho Seco startup and pre-op test program, and QA Engineer

and Supervisor for SONGS QA activities. Since April 1979 he

has been QA Manager / Domestic Projects at Bechtel's Los

Angeles Power Division office, where he is responsible for

managing Bechtel QA activities on the Palo Verde, Vogtle and

Rancho Seco facilities. Geiger et al., ff. Tr. 10580, at

3-4. In Mr. Krisha's capacity as QA Manager of the Houston

Area Office, he has been involved with the STP beginning

with preparation of Bechtel's proposal to HL&P for STP. As

the Bechtel Project QA Manager, he was responsible for

managing and directing all of Bechtel's QA activities for

STP during the transition and for the preparation of Bechtel's

portion of the STP QAPD, Revisions 2 and 3, and Bechtel's

Project Quality Program Manual (PQPM). M. at 7-8. He was

replaced as Bechtel Project QA Manager by Mr. Lester Hurst,

who reports directly to him. M. at 8. Mr. Hurst's

I
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qualifications include eight years of nuclear QA experience

with Bechtel. He is transferring to STP from SONGS, UnitsI 1, 2 and 3, where he has been the Bechtel Project QA Manager.

Id. at 30.

169. Mr. Hawn has considerable QA experience. He was

I employed as Lead QA Engineer by Burns and Roe, Inc. on WPPSS
.

Nuclear Project No. 2, Richland, Washington, and had 10 QAI
Engineers under his supervision, with the responsibility to

perform audits and surveys of the various site construction

contractors. He also was responsible for review and approval

of the construction contractors' QA Manuals and procedures

and has prepared QA Manuals and procedures for various

contractors for use in nuclear construction. Since joining

Ebasco, Mr. Hawn's assignments have been Senior QC Supervisor,

Construction Superintendent, QA Supervisor, Quality Program

Site Manager, and QA Manager of a satellite corporate office.

He has been involved on WPPSS Nuclear Project Nos. 3 & 5,

Laguna Verde, Waterford Unit 3, and the Tokamak Fusion Test

Reactor prior to his assignment to the STP. Id. at 6. As

Quality Program Site Manager, Mr. Hawn is responsible for

the overall management of the Ebasco QA Department at STP.

He was involved with STP beginning with the preparation of

the proposal made by Ebasco for performing the role of

constructor on STP. Id. at 8.

I
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170. The current QA program for STP is described in

Revision 3 of the QAPD, which consists of three parts. App.

Ex. 55. Part A, which summarizes HL&P's QA program for the

STP, describes the responsibilities and quality requirements

pertinent to HL&P and all other organizations performing

safety-related activities, including Bechtel, Ebasco and

Westinghouse. Part B describes Bechtel's Quality Program
,I

for STP, which consists of Bechtel's Topical Report, BQ '.'OP - 1,

Revision 3A, (App. Ex. SSA) as modified to reflect Bechtel's

specific responsibility at STP for engineering, procurement,

construction management and QA. Bechtel's Topical Report

was previously approved by the NRC. Geiger et al., ff. Tr.

10580, at 18. Gilray ff. Tr. 10689, at 5. Part B also

describes the responsibilities of Ebasco and other con-

tractors for submitting to Bechtel, for approval, a quality

program which is consistent and compatible with the applicable

sections of Bechtel's Topical Report. Part C describes

Ebasco's Quality Program for STP, which consists of Ebasco's

Topical Report, ETR-1001, Revision 10A, as modified to

reflect Ebasco's responsibility at STP for construction and

associated QA services, and to be consistent with the HL&P

and Bechtel QA programs. I_d . at 9-10. ETR-1001, Rev. 10A

was approved by NRC on June 10, 1981. App. Ex. 55, ff. p.

2-2 of Part C; Gilray, ff. Tr. 10689, at 5.

.I
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171. By replacing Brown & Root with Bechtel and Ebasco,

HL&P has improved the QA program for STP by utilizing the

services of two organizations with extensive nuclear experience.

Both Bechtel and Ebasco are implementing QA programs at STP

based upon programs proven successful at other projects.

Bechtel has the responsibility not only for its own QA>

program, but also for assuring that Ebasco, the constructor,I has an acceptable program. Geiger et al., ff. Tr. 10580, at

12. Verification of implementation of both Bechtel and

Ebasco's program is achieved through a series of document

reviews, surveys, audits, and inspections by Bechtel. M.
Thus, except in those areas in which Bechtel will haveI first-line QC responsibilities in the field, there is an

additional level of QA review of construction that did not
exist when one contractor performed all of these functions.

M. As constructor, Ebasco has the primary responsibility

for its own QA program, including responsibility for first-I line inspection of Ebasco activities. Ebasco additionally

assures appropriate implementation of its program through

document review and approval, surveillance and audit. Id.

at 12-13.

172. HL&P, as a licensee and as Project Manager for

itself and the other owners, has the QA responsibility for

i
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preoperational testing and useration of the STP. HL&P's QA

Plan requires that HL&P, its prime contractors, subcon-I
tractors and vendors comply with the criteria established by

10 CFR Part 50, Appendix B. HL&P monitors the effectiveness

of the QA programs at STP at both the corporate and Project
levels. Corporate level control is achieved through the

direct involvement of a HL&P Executive Vice President, andI corporate audits and vendor surveillance as described below.

The Executive Vice President regularly meets with QA manage-

ment and receives reports on the status of the QA programs

to aid him in evaluating the overall program effectiveness.

The corporate QA staff conducts annual audits to evaluate

the program effectiveness of HL&P Project QA, Bechtel and

Ebasco. Geiger et al., ff. T r'. 10580, at 13-14; App. Ex. 55,

at 2. At the Project level, HL&P Project GA staff prepares

the HL&P Project QA Plan and reviews and approves the Project
QA Program for Bechtel. The HL&P Project QA staff performs

scheduled Project audits utilizing qualified auditors.

Project QA personnel accomplish additional monitoring by

performing unscheduled selected surveillance of in-process
work. HL&P Project QA also performs inspection verification

of selected in-process or completed work to verify its
acceptability. These inspections are performed by personnel
qualified in accordance with ANSI N45.2.6. Id.
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173. HL&P's QA organization remains essentially as

described in VV 129-134, supra, with the exception that theI Project QA Manager now reports to the Corporate QA Manager,

instead of directly'to the Executive Vice President. Geiger

et al., ff. Tr. 10580, at 13-14. However, HL&P has reori-

ented the activities of its Project QA staff. HL&P Project

QA personnel are being qualified as certified auditors andI their role will emphasize performance of audits, surveillance

and selected reinspections. Tr. 10625-28, 10634-35 (Geiger);

Geiger et al., ff. Tr. 10580, at 14-15. Because Bechtel and

Ebasco will be implementing procedures that have been success-

fully implemented on other nuclear projects, HL&P review and

approval of procedures prior to implementation is no longer

required. Tr. 10635-36 (Geiger). The NRC Staff reviewer

testified that HL&P has a good staff with the right respon-

sibility and authority to assure that the quality commitments

will be carried out by both Bechtel and Ebasco. Tr. 10710I (Gilray).

174. Under the overall direction of HL&P QA, Bechtel QA

is responsible for review and approval of quality-related

procedures and instructions, and audit and surveillance of

the activities and documentation of organizations and indi-I viduals involved in the implementation of the Quality Program.

Geiger g M., ff. Tr. 10580, at 18. Bechtel management is

I
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notified by reports and during management meetings of the

status and adequacy of the quality programs of divisions and

projects. Management external to the QA organi=ation and at

levels above the Project reviews the status and adequacy of

the quality program implementation through audit reports,

management staff meetings and an annual review meeting.

Action items are determined during these review meetings,

responsibility established and results reported to the

Division General Managers. M. at 18-19. Individuals

associated with the QA organization or who are responsible

for verifying quality of activities are organizationally

independent of those who perform those activities. Id. at

19. The Bechtel QA program assures the quality adequacy of

work and implementation by document reviews, Project system

and product audits, QA staff management audits, surveillances,

and monitoring activities. Important quality information is

received from other Bechtel projects through Division QA

staff. Such information describes problems arising at other

projects and defines the investigative and corrective actions

taken. M. at 38.

175. The quality programs applicable to Bechtel engi-

neering, procurement and vendor surveillance activities can

be summarized as follows. Project Engineering, directed by

the Project Engineering Manager, is responsible for all

I
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design work and checking and review functions performed by
and for the Project. Bechtel QA is responsible for conduct-

ing audits, surveys and document reviews of engineering work
activities. I_d . at 38-39. Procurement specifications for

materials and equipment are prepared by Engineering and

reviewed by QA for adequacy of specified QA program and

documentation requirements. The need for quality surveillanceI is determined by Engineering based on the complexity and
importance of the material or item. Procurement contracts

are awarded only after a supplier's capabilities to meet the

Project's quality requirements have been verified and his

quality program or plan has been reviewed by Bechtel Engineer-

ing and Procurement Supplier Quality and concurred with by

QA. Geiger et al., ff. Tr. 10580, at 20. Surveillance of

work performed by suppliers is conducted by the Bechtel

Procurement Supplier Quality Department. I_d . at 20; Tr.

10600 (Krisha). This surveillance supplements the qualityI
programs of the suppliers who have responsibility for their

work and quality verification. App. Ex. 55, Part B at 3;

Tr. 10600-01 (Krisha). QA monitors this process and performs

audits and surveys to assure effective implementation. QA

has the authority to stop supplier work and shipments untilI required corrective action has been taken and verified.

Geiger et al., ff. Tr. 10580, at 21..

I
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176. The Bechtel Construction Management organization

is responsible for the overall construction program for theI STP. Its functions consist of planning, scheduling, moni-

toring and evaluating the construction and QA activities of

Ebasco and other contractors. Construction Management's

I activities are performed in accordance with approved pro-

cedures and are monitored by Bechtel QA through audits and

surveillances. M. at 21. Each contractor, including

Ebasco, is held responsible for performing construction work

within the scope of its contract in accordance with approved
procedures and its quality program. The Ebasco QA organi-

nations is responsible for first-level QC inspection and

audits and surveillances of its respective work. Bechtel QA
is responsible for conducting audits, surveillances and

selected redundant inspections of the Ebasco and contractor

work and QA activities. M.
177. The Ebasco QA organization is described in Part C

of the QAPD. App. Ex. 55; Tr. 10582 (Hawn). QA is placed
:

in the Ebasco site organization such that it is independent

; from the various construction departments. The Quality

Program Site Manager reports to the Corporate Chief QA,

| 3 Engineer in Ebasco's New York office and coordinates with
! g

the STP Site Manager only to assure communication and admin-

istrative continuity. Thus, the quality program is free of
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organizational constraints, such as scheduling or production

pressures which could compromise quality-related activities.

Geiger et al., ff. Tr. 10580, at 22; Tr. 10632 (Hawn).

178. Ebasco's STP QA organization consists of three

basic groups, QA, QC and Quality Records, each headed by a

Site Supervisor who reports to the Quality Program Site

Manager. The QA Supervisor, the QC Supervisor and the

Quality Program Site Manager all have stop work authority.

Geiger et M., ff. Tr. 10580, at 22. The QA Group is res-

ponsible for performing planned and scheduled audits of

Ebasco activities. In conjunction with the New York office,

it also performs trend analysis of nonconformance reportsI and other deficiency reports to identify trends adverse to

quality. Where indicated by trend analysis or other condi-

tions, supplemental audits will be performed. Trend analysis

may also be the basis for corrective action requests. The

QA Group is the basic contact point among Ebasco, HL&P,I
Bechtel and NRC for audits and inspections, and is respon-

sible for assuring timely and proper responses to those

organizations for any deficiencies identified. Id. at

22-23. The QC Group is responsible for performing inspec-

tions and witnessing or performing examinations and tests ofI all Ebasco nuclear safety-related construction activities.

Inspections, examinations and tests are required to be

I
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documented. I_d . at 23. The Quality Records Group is respon-

sible for assembling documentation packages, verifying theI i

completeness and accuracy of the records, providing adequate

safeguards and retrievability of records while under Ebasco

control, and for transmitting completed records to HL&P.

Id. Ebasco QA personnel are required to be qualified and

certified to ANSI N45.2.6, ANSI N45.2.'23, and SNT-TC-1A, asI appropriate to their work assignments. I_d .

179. Key points of the Ebasco QA program that assure it

will be satisfactorily implemented at STP are:

- Independence of Ebasco QA personnel from

construction.I Stop Work authority for QPSM, QASS, QCSS.-

Planned system of inspections, audits, and sur--

veillance, with reports going to management.

Top management support.-

Access to top management by all QA personnel (open-

I door policy).

Company-wide trend analysis of nonconformances.-

Required documentation of all inspections, audits,-

and surveillarce.

Planned management audits of overall program-

effectiveness.

Adequate training of all personnel in quality-

requirements.

I
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Staffing with adequate numbers of qualified personnel.-

I -Id. at 39-40.

180. HL&P conducts an audit, surveillance, and selective

redundant inspection program. This helps assure that the

procedures and programs of Bechtel, Ebasco and other contractors

not only accurately reflect regulatory requirements, but are

in fact being rigorously implemented. Close monitoring isI achieved by daily activities of various QA personnel, as

well as regularly scheduled weekly meetings to review any

outstanding problems or situations. These reviews comprise

HL&P's performance overview of the Bechtel and Ebasco QA

programs. Where a need for corrective action is identified,

HL&P interfaces with Bechtel, and Bechtel is responsible for

achieving any necessary correction of the Bechtel and Ebasco

quality programs. One method of determining the need for

corrective actions is trend analysis. Tr. 10612 (Geiger).

Ebasco reviews and trends data generated during its construc-

tion activity. Bechtel reviews the Ebasco trend report and

also generates and evaluates data that evolves from its

Project activities. Tr. 10610-11 (Geiger). This program is

similar to the trending program that was being implemented

on the Project in mid-1981. (See U 101, supra). Tr. 10614I (Geiger). HL&P analyzes the data generated by Ebasco and

Bechtel and prepares a Project trend report which also

|includes trend analysis of HL&P initiated nonconformance

documents.

,
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181. The HL&P audit program at STP consists of several

parts. The Project QA staff has developed an Audit Plan and

an Audit Schedule. The Audit Plan identifies the number of
audits which are required to cover all the major components
of the STP QA program. The schedule specifies the time and

frequency of these audits. Additional or supplemental

audits may be added at any time. In general, the ProjectI audit program is designed to accomplish several key objectives:

first, to verify that there is an effective system which

takes the commitments made in specific regulatory documents

and accurately translates them into " work-directing" documents;

second, to verify that the " work-directing" documents are

being effectively implemented. Geiger et al., ff. Tr. 10580,

at 26-27. This audit program will result in the replacement

of implementation reviews with formal audits conducted by
certified auditors. I_ci . at 14-15. In addition to the

Project QA staff activities, the Houston QA management audit

rt?ff han the responsibility for conducting audits of those

HL&P organizations which provide services to the STP, such

as the procurement organisation. It also performs audits of

the HL&P STP Project Manager and his staff and of HL&P STP

Engineering. Additionally, the management audit staff

performs, at a minimum, annual audits of the STP QA program

of HL&P, Bechtel and Ebasco. In addition to the audit

program, there is also an aggressive HL&P surveillance

I
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program for STP which requires that the individual QA

specialists and engineers spend a significant amount of time

witnessing activities, monitoring performance and checking

documentation. They provide a constant owner QA " presence"

on the site. This aggressive surveillance strengthens and

I .

reinforces the audit program. Finally, the HL&P QA staff

performs limited redundant inspections of selected charac-

teristics and components. These will be selected from

previously accepted work at the job site, as well as at

vendor facilities. The overall HL&P program will provide

assurance that the quality program for STP is being effectively

implemented. Id. at 27-28.

182. In order to assure that all of the requirements of

Appendix B of 10 CFR Part 50 are appropriately addressed,

Bechtel's Project Quality Program Manual (PQPM) addresses

each such requirement individually, with the same prefix

identification numbers as the criteria of Appendix B and the

sections of the Bechtel Topical Report. This provides rapid

reference from one document to the other. The PQPM also

contains an identifying matrix of quality related manuals of

all Bechtel STP organi::ations. The matrix provides rapid

cross reference from Appendix B and Bechtel quality related

manuals to the PQPM. M. at 37. Similarly, the Ebasco

Quality Program Manual contains a matrix identifying the

I
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manual sections that show compliance with the 18 criteria of

Appendix B, 10 CFR Part 50. M.
183. Revision 3 of the QAPD summarizes how the HL&P,

Bechtel and Ebasco portions of the STP QA program satisfy

each of the 18 criteria of Appendix B. M. at 38. Mr. Geiger

supervised and participated in the preparation of that

document which permitted him to evaluate the STP QA programI
and how it fulfills each of the criteria of Appendix B and

the various Regulatory Guides and industry standards that

further interpret and elaborate upon Appendix B. He testi-

fied that the new program fully complies with the applicable

requirements as did Mr. Krisha and Mr. Hawn with respect to

their respective portions of the program. M. at 36-38.

The QA program at STP bears the same hallmarks as viable

programs implemented by other utilities for projects that

have been successful. The program is managed by experienced

and capable personnel who will ensure it is diligently

executed. Mr. Geiger testified that feedback from his

staff, review of documents, and his own personal contacts

with QA management and personnel of Bechtel and Ebasco

provide reasonable assurance that the QA program at STP will

be successfully implemented. M. at 40. Reports to date

indicate that the QA program at STP is satisfactory and is

being properly implemented, and the steps that have been

described will assure that satisfactory performance continues.

M. at 38-40.
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184. The NRC Quality Assurance Branch (QAB) reviewed

the revised QA program against the Standard Review Plan.

Gilray, ff. Tr. 10689, at 4-5. Mr. Gilray of QAB testified

that the HL&P QA program, which includes Bechtel's and

Ebasco's QA programs, describes the necessary requirements,

procedures, and controls that, when properly implemented,

comply with the requirements of~ Appendix B to 10 CFR Part

50. M. at 5-6. The organizations performing QA functions

within HL&P, Bechtel and Ebasco have the required independence

and authority to effectively implement the QA program without

undue influence from those directly responsible for cost and

schedules. He testified that the HL&P QA program Revision 3I is acceptable for use in the control of the remaining design

and construction activities at STP. M. at 5-6.

185. We conclude that the current HL&P, Bechtel and

Ebasco QA organizations and practices meet the requirements

of 10 CFR Part 50, Appendix B; and that there is reasonableI assurance that the QA program for the STP will be implemented
I

so that construction of the STP will be completed in con-

formance with the construction permits and other applicable
NRC requirements.

: I
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VI. Issue E - Adequacy of Existing Structures

186. Issue E, as admitted in the second Prehearing

Conference Order provides:

Is there reasonable assurance that the struc-
tures now is place at the STP (referred to in
Sections V.A.(2) and (3) of the Order to Show

I Cause) are in conformity with the construction
permits and the provisions of Commission
regulations? If not, has HL&P taken steps to
assure that such structures are repaired or
replaced as necessary to meet such require-
ments?

Issue E had its genesis in findings of the NRC Staff in I&E

Report 79-19 regarding, inter alia, the " production, place-

ment, testing and curing of concrete and associated activities

such as Cadwelding .; [i]nstallation and testing of. .

plant engineered backfill. [and] (i]nstallation and. . .

welding of safety related piping." Staff Ex. 46, Appendix

D, at 5. Based upon the Staff's findings, the Director of

OIE issued a Show Cause Order requiring Applicants to demon-

,

strate why " safety-related construction activities" should

not be stopped until Applicants took certain actions. Staff

. Ex. 46, Show Cause Order, at 12. In denying intervenors'

requests for a hearing on the show Cause Order, the Commission

cited with approval the Licensing Board's suggestion that

the Board consider "any issues comprehended by the show-cause

order" on an expedited basis in the context of the ongoing
operating license proceeding. CLI-80-32, 12 NRC at 290.

Accordingly, the Board admitted Issue E, which specifically

addresses the adequacy of construction of the structures
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referred to in Sections V.A(2) and (3) of the Show Cause
Order, i.e., Category I structural backfill, safety-related

,

!welding and safety-related concrete work. In our discussion

below we address individually the adequacy of the work

performed in each such area.

A. Backfill

187. Applicants presented two panels of witnesses on

the adequacy of Category I structural backfill at STP. The

first panel consisted of Messrs. Pettersson, Hedges, Logan

and McKay. Mr. C. Bernt Pettersson, Brown & Root Assistant

Discipline Project Engineer (Civil-Structural Discipline)

for STP, headed the subgroup of the Show Cause Task Force

charged with evaluation of backfill and has been responsible

for the development of specifications for material, placement,

compaction, inspection and testing. He holds degrees in

civil engineering and geology, has 18 years of professional

experience and is a Registered Professional Engineer in

Texas. Pettersson et al., ff. Tr. 5796, at 2-3; Oprea g

al., ff. Tr. 1505, at 55-56 (Briskin). Mr. Logan, now a

Project QA Supervisor for HL&P at its coal fired W.A. Parish

Project, worked at STP as a Senior Engineer and Lead Engineer

in the QA department from June 1976 to June 1978, performing

surveillance of Brown & Root's activities in the installation

and testing of structural backfill. He has had extensive,

experience in civil-structural design work and QA surveil-
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lance of civil related activities. Id. at 1-4. Mr. Hedges,

STP Project Manager for Woodward-Clyde Consultants (WCC), aI
geotechnical engineering consulting firm, has had 24 years

of experience in geotechnical engineering and civil construction

including sixteen years involving nuclear power plants. I_d.

at 1-5. Mr. McKay, Corporate Manager for QA at Pittsburgh

Testing Laboratory (PTL) had been involved with the STP

since 1976. He is a Registered Professional Engineer and

has had nineteen years of experience in inspection and

testing. Id. at 1-6. This panel addressed, inter alia, the

structural backfill program at STP and the Task Force effort

in response to Show Cause Item 2, relating to backfill. The

Task Force conducted a program spanning some seven months

verifying the adequacy of backfill material, placement,

compaction, inspection and testing. Id. at 27.

188. Applicants' second panel consisted of Mr. Stanley
D. Wilson and Mr. Thomas E. Kirkland, who testified on

I behalf of the Committee of renowned geotechnical experts

formed to evaluate the adequacy of the existing backfill at

STP. Both Mr. Wilson and Mr. Kirkland were eminently qualified

to provide testimony on the adequacy of structural backfill

at STP. Wilson and Kirkland, ff. Tr. 2697, at 1-5. The

Expert Committee consisted of Stanley D. Wilson, Consulting

Engineer and Committee Chairman, H. Bolton Seed, Professor

of Soil Mechanics at the University of California at Berkeley

1
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and Alfred J. Hendron, Jr., Professor of Soil Mechanics at
the University of Illinois at Urbana. Pettersson et al.,

ff. Tr. 5796, at 20; Wilson and Kirkland, ff. Tr. 2697, at

2; Staff Ex. 48 at 2-4, 2-5. Mr. Wilson holds a M.S. in

Civil Engineering from Harvard University and has taught

Soil Mechanics and Foundation Engineering at Harvard, lectured

at the University of Illinois and the University of CaliforniaI
at Berkeley and is an Affiliate Professor at the University

of Washington. Mr. Wilson is a member of numerous professional

organizations and has published extensively. He has had 45

years of civil engineering experience with emphasis on,

inter alia, soil mechanics and foundation engineering.

I Wilson and Kirkland, ff. Tr. 2697, at 3-4. Dr. Seed holds a

Ph.D. from London University, a S.M. from Harvard University

and has served on the teaching staffs of both institutions.

Dr. Seed has served as a consultant to major engineering

companies and government agencies and has served on numerousI national and international panels and committees. He has

consulted primarily on, inter alia, the design aspect of

nuclear power plants. Dr. Seed also, is widely published.

I_ci . at Attachment 2. Dr. Hendron holds a Ph.D. in Soil

Mechanics and Foundations. He has served as a consultant toI the AEC and NRC on the adequacy of numerous reactor foundations

to resist earthquake loading. Dr. Hendron has extensive

research and consulting experience and has also been widely

i
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- published. I_d . at Attachment 1. In order to conduct

their evaluation, the Expert Committee observed backfill

' I activities and testing facilities, independently reviewed
'

test results and Task Force evaluations and reviewed special
studies conducted by WCC. Although the Expert Committee

generally concluded that it could make sound independent
1

evaluations based upon ex'isting data, it commissioned some |.I
additional testing and analysis. M. at 8-9, 23-27.

'

189. WCC, in cooperation with Brown & Root, conducted a

regional investigation in 1974 to select the service area

for structural backfill material for STP. Id. at 8; Tr.

2732 (Kirkland); Tr. 6088-89 (Hedges). The Expert Committee
'

determined that the soil samples used in WCC's evaluation

the tests were representative of the STP backfill material,-

and confirmed WCC's conclusions that the backfill material
used at STP is of a "high quality" and that it will provide

" safe support for Category I structures under the postulated
Safe Shutdown Earthquake (SSE)." Wilson and Kirkland, ff.

Tr. 2697, at 10; Tr. 2735 (Kirkland); App. Ex. 6, at 8.

190. Once the source area was selected, WCC conducted

laboratory tests on the backfill material and initially
recommended that an 80% relative density requirement be

adopted in order to provide an ample factor of safety against
liquefaction. Pettersson et al., ff. Tr. 5796, at 8. After

additional analyses, WCC recommended that backfill compacted

I
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to a minimum relative density of 75% and an average relative

density of 80% would be more than adequate protection againstI liquefaction. M. at 9; Tr. 2736 (Kirkland); Tr. 6089-90

(Hedges). The Expert Committee reviewed the criteria for

backfill compaction and also concluded that they were

sufficiently conservative. Wilson and Kirkland, ff. Tr.

2697, at 10-11; App. Ex. 6, at 9-10.I 191. Brown & Root next developed specifications for

backfill compaction. With respect to relative density

requirements, Brown & Root, with the approval of HL&P,

adopted a specification that was even more conservative than

that recommended by WCC, requiring minimum relative densities

of 80% and average relative densities of 84%. M. at 9; Tr.

2736 (Kirkland); Tr. 6091-92 (Hedges). Based upon WCC

recommendations a specification was also promulgated limiting

the thickness of uncompacted backfill layers or lifts to a

maximum of 18 inches unless the adequacy of lifts as thick

as 24 inches was demonstrated by a test fill program.

Pettersson et al., ff. Tr. 5796, at 9.

192. Brown & Root also established construction pro-

cedu;es based upon the specification requirements and standard

industry practice. M. at 11. These procedures were developed

as "end product" procedures, requiring that compaction be

continued until applicable density criteria were met. M. ;

Tr. 2858-60 (S. Wilson, Kirkland). The adopted procedures were

I
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even more conservative than the WCC recommendations, in that

they required all lifts to be no thicker than 18 inches.I Pettersson et al., ff. Tr. 5796, at 11. Brown & Root

Construction conducted a voluntary test fill program in 1976

to confirm the adequacy of the compaction methods. Pettersson

et al., ff. Tr. 5796, at 11-12. As a result of this program,

Brown & Root Engineering conservatively recommended that a
,5

minimum of 12 roller passes be incorporated into construction

procedures. Pettersson e_t a_1_., ff. Tr. 5796, at 12. This

analysis, however, failed to recognize that underlying lifts

receive further densification from compaction of overlying

lifts. Tr. 5949 (Pettersson). As a result, ConstructionI concluded that a minimum of twelve passes'would only be

required on the surface lift and that a minimum of eight

passes would be satisfactory for underlying lifts which

receive additional densification. Pettersson et al., ff. Tr.

5796, at 12; Tr. 5949-51 (Pettersson, Hedges). Since the

purpose of the eight and 12 pass minimums was to establish a

point at which in-place density testing could begin, if

eight or 12 passes did not achieve the required relative

density, additional passes would be required until those

criteria were satisfied in accordance with Construction'sI "end-product" approach. Pettersson et al., ff. Tr. 5796, at
'

12; Tr. 2791-92 (S. Wilson); Tr. 2858-60 (S. Wilson, Kirkland);
Tr. 5952 (Logan); Tr. 6104-05 (Logan, Hedges).

'

|
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193. In I&E Report 79-19, the NRC found a noncompliance

based upon the failure of Brown & Root construction procedures

to document the basis for adoption of the eight roller pass

minimum. Pettersson et al., ff. Tr. 5796, at 23; Staff

Ex. 46, at Appendix A, 5-6; Tr. 9924 (Shewmaker). As part

of HL&P's response to the Show Cause Order a test fill

program was performed to confirm the adequacy of the con-

struction methods used for Category I structural backfill

placements. Petterson et al., ff. Tr. 5796, at 27. This

program confirmed the adequacy of the construction methods.

M. at 29-30. The test fill program was reviewed by the

Expert Committee and found to be a satisfactory method for

evaluating the adequacy of compaction procedures. Wilson

and Kirkland, ff. Tr. 2697, at 22-23. The NRC Staff later

conducted two inspections in which they evaluated the technical

basis for the eight roller pass minimum standard, determined

that the failure to adopt the 12 pass minimum standard was

of "no safety significance," and concluded that eight roller

passes is an acceptable starting point for conducting end-

product testing and closed out this item of noncompliance.

Crossman et al., ff. Tr. 10010, at 10; Pettersson et al.,

: ff. Tr. 5796, at 24-25; Staff Ex. 63, at 3-4; Staff Ex. 74,

at 3; Tr. 9925 (Shewmaker). The Task Force and the Expert

Committee also approved the adequacy of the eight roller

pass procedure. Pettersson et al., ff. Tr. 5796, at 29-30;

Wilson and Kirkland, ff. Tr. 2697, at 23.
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194. For most backfill a ten-ton steel drum vibratory

roller was selected to ensure adequate compaction. PettersonI et al., ff. Tr. 5796, at 11. Use of this roller was approved

by the Expert Committee. Wilson and Kirkland, ff. Tr. 2697,

at 22, 28. In addition to vibratory rolling, other compaction

methods were utilized in areas close to plant structures or

otherwise confined. Pettersson et al., ff. Tr. 5796, at 18.I
The techniques employed included vibroflotation, static

rolling and grouting, and are all common construction in-

dustry practices. M. at 19-20; Wilson and Kirkland, ff.

Tr. 2697, at 12-14. The Expert Committee reviewed the use

of these techniques; evaluated their effectiveness and

concluded that these procedures yielded adequate densities.

Wilson and Kirkland, ff. Tr. 2697, at 12-14; App. Ex. 6, at

15-19.

195. The Task Force concluded that the construction
procedures utilized at STP were " adequate to ensure that the

quality of the in-place backfill satisfies applicable speci-

fications." Pettersson et al., ff. 5796, at 29. Similarly,

the Expert Committee concluded that WCC's backfill recommenda-

tions regarding gradation, maximum lift thickness and relative

density were "successfully translated into Project specifications

and construction procedures," and that the actual specifications

required an even greater degree of compaction than was

recommended by WCC. Wilson and Kirkland, ff. Tr. 2697, at

12; Tr. 2736 (Kirkland); App. Ex. 6, at 10.

- -182-



I
I

196. Specifications and procedures for inspection and

testing of backfill at STP were also developed. Pettersson

et al., ff. Tr. 5796, at 13. Pursuant to the Earthwork

Inspection and Testing Specification, PTL Inspectors were to

provide continuous inspection of backfill placement by

observing the type of materials used, lift thicknesses and

operation of compaction equipment. I_d . One of PTL's imple-

menting procedures required PTL Inspectors to determine the

actual lift thickness and assure compliance with the 18 inch

maximum. M. at 13-14. It was the general practice of PTL

Inspectors to document compliance by recording, in applicable

QC documents, that the lift thickness was 18 inches, even if

it was actually less. Thus compliance with the applicable

specification was documented, while the actual lift thicknesses

often were not. Id. at 14. Similarly, PTL Inspectors

assured that the minimum number of roller passes had been

completed by observing the actual number of passes only long

enough to witness compliance with the minimum requirement.

I_d . at 14-15. After that time, Inspectors continued to

generally observe compaction efforts but did not necessarily
observe each and every additional roller pass. M. at 15.

Satisfactory completion of compaction, as evidenced by

density testing, was designated on Earthwork Inspection

Reports (EIR) as " acceptable." Thus, compliance with the

applicable construction procedure was documented, but the

I
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precise number of roller passes was not. _Id.; Tr. 6050-54

(Pettersson, McKay, Logan). In I&E Report 79-19, these

practices were addressed in a noncompliance issued by the

NRC Staff. Staff Ex. 46, at Appendix A, 7; Shewmaker et al.,

ff. Tr. 9576, at 25. Brown & Root specifications were

subsequently amended to require documentation of actual lift

thicknesses and the specific number of compaction equipment

passes. Upon review of HL&P's corrective measures, the

Staff closed out this item of noncompliance. Pettersson et

al., ff. Tr. 5796, at 25; Crossman et al., ff. Tr. 10010, at

18; Staff Ex. 65, at 2-3. Despite the lack of records of

actual lift thicknesses and the specific number of roller

passes, Mr. Wilson and Mr. Kirkland testified that QC records

were sufficient to permit verification of the. adequacy of

compaction efforts. Tr. 2824, 2871-72 (Kirkland, S. Wilson).
197. Another specification governing inspection and

testing required at least one field density test for every

20,000 square feet of unrestricted backfill lift. Pettersson

et al., ff. Tr. 5796, at 10. Although no specified testing

depth had been established, PTL Inspectors generally tested

at the top of the immediately underlying lift. Id. at 15.

If tests revealed a relative density of less than 80% or

less than an average of 84%, additional compaction was re-

quired. M. In I&E Report 79-19, the NRC Staff identified

the absence of a specified testing depth as a noncompliance.

I
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Shewmaker et al., ff. Tr. 9576, at 24; Staff Ex. 46, at

Appendix A, 6-7; Tr. 9926-27 (Hayes). In response, Brown &

Root, with HL&P review and approval, amended its specifi-

cations to provide testing depth criteria and PTL amended

its procedures to conform to the new specification.

Pettersson et al., ff. Tr. 5796, at 24. The Staff reviewed

these amendments, concluded that they adequately resolved

the matter, and stated that it considered the matter closed.

Crossman et al., ff. Tr. 10010, at 18-19; Staff Exs. 63, at

3-4 and 40, at 12-13. Despite the absence of testing depth

criteria, the Expert Committee observed PTL's field density

testing techniques and concluded that its "gethods, procedures

and workmanship" were "in accordance with project requirements

and good industry practice." Wilson and Kirkland, ff. Tr.

2697, at 14. Furthermore, based upon figures prepared by

the Task Force showing the location of all density tests

conducted as of July 31, 1980, Mr. Wilson and Mr. Kirkland

testified that the figures demonstrated a "very good distri-

bution" of testing throughout the backfill, that the test

areas were an adequate representative sampling of the backfill

in general and that the overall testing frequency exceeded

the specification requirements by a factor of four to five.
,

M. at 26-27.
198. In the course of its review, the Task Force dis-

covered that as a result of a misinterpretation of STP

;I
'
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specification requirements, relative density tests were

never conducted on the backfill placed for the Essential

Cooling Water (ECW) system piping trench. Pettersson et

al . , f f . Tr. 5796, at 30; Staff Ex. 108. This backfill was,

however, the same as that used in the plant area whera

relative density testing was conducted, and PTL utilized

tests from the plant area for acceptance of the ECW piping
backfill. Pettersson et d., ff. Tr. 5796, at 30. Given

the use of acceptance criteria from the plant area and the

uniformity of the backfill material used, the witnesses

testified that the failure to test the ECW area was "of no
great concern." M. Nevertheless, the backfill in the ECW

piping trench is being removed to expose the pipe for purposes

of the welding verification program discussed in V 233, et seg.
infra. Backfill below the pipe will be tested and new

backfill will be placed and appropriately tested. M.
199. In addition to field density testing, the original

backfill procedures included a conservative requirement that

one laboratory maximum-minimum density test and one gradation

test be conducted for every fourth field density test.

Pettersson et al., ff. Tr. 5796, at 10; Tr. 6115-16 (Pettersson,

Hedges). The purpose of the maximum-minimum test is to

provide additional data for the determination of actual

- relative densities. Pettersson et al., ff. Tr. 5796, at 10.

The purpose of the gradation test is to determine backfill

I
'

-186-

- - - - - -



I
I

,

particle size distribution to ensure compliance with the

gradation specifications. M. NRC Staff review of PTL

records revealed that equipment used to conduct maximum-

minimum testing was broken from November 17, 1979 until

January 7, 1980. Shewmaker et al., ff. Tr. 9576, at 20.

The Staff determined that despite the equipment failure,

backfill continued to be placed and field density tests were

taken without their companion maximum-minimum tests. Id. at

19. The Staff concluded that this incident violated the
frequency requirement for maximum-minimum testing and issued

a noncompliance in I&E Report 79-19. M.; Staff Ex. 46 at

Appendix A, 6. The Staff, however, also noted that during

the period in Taestion, continuous soil samples were taken

to be tested once the equipment became operative and that

this was a technically proper solution since test results

would not be affected by the passage of time. Shewmaker et

M., ff. Tr. 9576, at 20. To prevent recurrence of this

item of noncompliance, backup equipment was purchased and

instructions issued clarifying the requirements relative to

prompt documentation of nonconforming conditions. Crossman

et al., ff. Tr. 10010, at 10-11. The Staff investigator re-

viewed HL&P's commitments and verified that they had been

effectively implemented. .I d . at 11; Staff Ex. 63, at 4.
_

Based on HL&P's implementation of the corrective actions, the

Staff considered this matter resolved. Staff Ex. 63, at 4.

I
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The Staff also noted that the stored soil samples were

ultimately tested and the placements found to be adequate.I Crossman et al., ff. Tr. 10010, at 11. Thus, the failure to

conduct the maximum-minimum tests until January, 1980 was of
"no safety significance." M. The Expert Committee's

review of the testing data revealed that although there were

minor variations from the requirement that one maximum-minimumI
test be conducted for every fourth field test, on an average,

one test was conducted for every four field tests. Wilson

and Kirkland, ff. Tr. 2697, at 14-15.*/ See also Tr. 5948_

(McKay). Moreover, the Expert Committee concluded that the

average frequency was more than adequate and that a frequency

of one in ten would have been sufficient given the quality
of backfill material used at STP. Wilson and Kirkland, ff.

Tr. 2697, at 14-15. Mr. Pettersson and Mr. Hedges concurred

with this conclusion. Tr. 6115-16 (Pettersson, Hedges).

200. The Expert Committee also observed PTL's laboratory

testing procedures, facilities and equipment and determined

that they were in compliance with applicable specifications

and Project requirements. Wilson and Kirkland, ff. Tr.

2697, at 15, 22; Tr. 2759 (S. Wilson). They determined that

laboratory tests were conducted " carefully by skilled personnel

I _ Additional discussion of this issue is set forth in*/
1 114-16, supra.

I
'
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in a well organized laboratory," (Wilson and Kirkland, ff.

Tr. 2697, at 15) and that the PTL Laboratory was "wellI
equipped to accomplish the Project requirements." M. at
22; App. Ex. 6, at 19-20.

201. Finally the Committee reviewed the PTL forms used

to document field control activities including EIRs, Soil

Inspection Checklists and Density Test Reports. The Committee

indicated that when completed properly, the forms provide a
good record of backfill activities. M. at 16. The Committee

also reviewed the Task Force's finding that some documentation

inconsistencies existed and determined that the deficiencies
were of no technical significance. M. at 16-17; Tr. 2854

(Kirkland). Nevertheless, corrective actions were undertaken

to assure that QC records would provide "self-supporting

evidence" of the adequacy of existing backfill. Pettersson

et al., ff. Tr. 5796, at 31. Although some additional

errors were identified in inspection and testing documentation,

the Expert Committee concluded that PTL records were adequate

to confirm that backfill activities had been conducted in
substantial conformity with applicable requirements. Wilson

and Kirkland, ff. Tr. 2697, at 16-19; Tr. 2747-51, 2862-63,
I

l 2886 (Kirkland).I 202. Once the Expert Committee had reviewed the adequacy

of materials, and the applicable criteria, specifications

and procedures, it undertook to verify the adequacy of

I
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in-place backfill. Actual compacted lift thicknesses were

evaluated by Mr. Kirkland and WCC geologists and found to be

in a range of 10 to 16 inches. Because compacted lifts are

approximately one to two inches thinner than uncompacted

lifts, the Expert Committee concluded that the 18 inch

specification requirement had been satisfied. Wilson and

Kirkland, ff. Tr. 2697, at 19-20; Tr. 2756-57 (Kirkland,

S. Wilson). In addition, Mr. Wilson testified that the

gradation of backfill at STP was " absolutely excellent" in

that it possessed all of the desirable characteristics of

structural backfill. Tr. 2803-07 (S. Wilson).
203. The Expert Committee also reviewed and analy::ed

compaction QC test results fo'r the period from 1976 to

July 31, 1980. Wilson and Kirkland, ff. Tr. 2697, at 19.

Their review disclosed uniformly high relative densities

with a mean value of 95%, which is far in excess of the

.ninimum average of 84% required by the Brown & Root

specification and demonstrates the adequacy of compaction

actually achieved. M.; Tr. 2737-38 (S. Wilson). In addition,

in January 1980, after receiving initial expressions of

concern from the NRC Staff during Investigation 79-19, HL&P

and Brown & Root asked WCC to conduct a soil test boring

program in order to evaluate the overall quality of backfill

at STP. Pettersson et al., ff. Tr. 5796, at 25-26. In the

first phase of WCC's program, 21 borings were drilled and

I
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several hundred Standard Penetration Tests (SPTs) were
conducted. Wilson and Kirkland, ff. Tr. 2697, at 20. OfI the several hundred SPTs performed, only six small zones

with relative densities below 80% were found in four areas
of the plant. M. All other areas tested had relative

I densities equal to or in excess of the 80% requirement. M.
In the second phase of the program 28 additional boringsI
were performed in the four identified problem areas. M.

204. The Expert Committee reviewed the test results and

independently determined that the number of borings was

sufficient to provide a representative sampling for evaluating
overall backfill adequacy. Wilson and Kirkland, ff. Tr.

2697, at 20; Tr. 2757-58, 2822-23 (S. Wilson); App. Ex. 6, at

27. This determination was reinforced by statistical analyses
conducted by WCC and reviewed by a specialist in statistical

analysis. Wilson and Kirkland, ff. Tr. 2697, at 20-21; Tr.

2727, 2879 (S. Wilson); App. Ex. 6, at 27. These analyses

demonstrated that some random local zones could have less

than 80% relative densities but that the probability of any
zone having less than 70% relative density was " practically
nonexistent." Wilson and Kirkland, ff. Tr. 2697, at 25-26.

The Expert Committee concluded that even if the entire fill

I had been compacted to actual relative densities of 70-80%,

there would still be no risk of liquefaction under the

! postulated SSE. M. at 26. The Expert Committee then per-

-191-

- - _ - _ --. _



I
formed an engineering r.nalysis on the data from the four

potential problem areas and concluded that "a high margin of

safety exists against liquefaction" during the postulated

Id. at 21. Both Mr. Wilson and Mr. Kirkland testifieddSSE.

that the four small areas were insignificant and would not

impair the overall adequacy of the existing backfill. Tr.

2824-26 (Kirkland, S. Wilson). The Expert Committee also noted

that three were located near excavated slopes or subgrade,

areas which can often be expected to reduce the relative

density of adjacent backfill. Wilson and Kirkland, ff. Tr.

2697, at 21. Although it would be unlikely to find similar

zones in the interior backfill, the Expert Committee concluded

that even if additional, similar zones were encountered they

would not impair the overall " quality, behavior and supporting

capability" of the backfill. I_ci . ; Tr. 2878-79 (S. Wilson).

| 205. The Expert Committee also conducted several addi-

tional studies which provided further evidence of the adequacy

of the in-place backfill. Supplemental testing of PTL's

maximum-minimum density values by two noted experts in soils

testing confirmed that the relative density values obtained

by PTL were conservative and that actual relative densities

| were higher. Wilson and Kirkland, ff. Tr. 2697, at 24.

'

Review of settlement measurements for backfill beneath and

adjacent to the Unit 1 and 2 structures disclosed little or

no compression, indicating very dense backfill. Id. Although

I
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the Expert Committee believed that the thin backfill surface
,

layer directly under the mat foundations may have a lower'

relative density than 80%, it concluded that the existence

of such a layer would have no significant effect on the
'

performance of the building during the postulated SSE given

the extreme rigidity of the surrounding soil and the ability

of the surface layer to drain water and thus increase resis-

tance to liquefaction. Id. at 25; App. Ex. 6, at 40.

206. In I&E Report 79-19, the NRC reported that WCC had

used two pieces of equipment in its Standard Penetration

Testing which varied slightly from industry standards and

issued two additional noncompliances. Shewmaker et al., ff.

Tr. 9576, at 31; Pettersson et al., ff. Tr. 5796, at 23-24;

Staff Ex. 46, at Appendix A, 14-15. In response, the two

pieces of equipment were replaced with conforming equipment

and WCC test procedures were modified. Pettersson et al_.,:

|

| ff. Tr. 5796, at 25. WCC reevaluated the tests performedI'
! with the nonconforming equipment and determined that the

| test results were not significantly affected by the noncon-

forming equipment. Id. The Expert Committee also concluded

|
that the minor variations from industry standards had no

| significant influence on the validity of the test results
|

and, if anything, had produced overly conservative results.

App. Ex. 6, at 24-25. After investigation, the Staff concurred

that neither nonconformance had any effect upon the SPT

3
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results and closed the matters. Crossman et al., ff. Tr.

10010, at 28-29; Staff Exs. 63, at 6 and 65, at 5.

207. Finally the Expert Committee reviewed prior evalua-

tions and audit findings relating to backfill construction

and control. M. at 27. Mr. Kirkland reviewed virtually

all FREAs, NCRs, audit reports and NRC I&E Reports related

to Category I structural backfill. Based upon his findings

as well as a review of a representative sampling of documents,

the Expert Committee concluded that the conditions addressed

in those documents were either in compliance with applicable

requirements as reported or had been satisfactorily resolved.

.I_d.

208. The overall conclusions of the Expart Committee

were set forth in a report issued on January 30, 1981. App.

Ex. 6. The Expert Committee concluded that the in-place

| Category I structural backfill at STP meets or exceeds all
1

| applicable criteria, specifications and requirements and

that it is "sufficiently dense to provide a high degree of

safety against liquefaction" during the postulated SSE.

Wilson and Kirkland, ff. Tr. 2697, at 28-29; App. Ex. 6, at

55. Both Mr. Wilson and Mr. Kirkland testified, without

reservation, that the backfill in place is adequate to

support plant structures (Wilson and Kirkland, ff. Tr. 2697,

at 5; Tr. 2860-62 (S. Wilson, Kirkland)) and both indicated

| I
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that the quality of the materials used and the quality and

reliability of the test results achieved are as good or

better than other nuclear and non-nuclear projects they have

evaluated. Wilson and Kirkland, ff. Tr. 2697, at 29. Given

the adequacy of the in-place backfill, the Expert Committee

found that no remedial or corrective actions were necessary.

M. at 21-22. Applicants' other witnesses testified that

they had no significant disagreement with any portion of the

Expert Committee's report. Tr. 6111-12 (Hedges, Logan,

Pettersson, McKay). They testified that the Task Force

effort demonstrated that the relative density of the backfill

exceeded design requirements, that the frequency of testing

exceeded specification requirements and that construction

procedures utili::ed were adequate to satisfy all applicable

requirements. Pettersson et al., ff. Tr. 5796, at 29.

' Mr. Hedges testified that "[t]he in-place backfill at STP is

generally of equal or higher quality, has a more consistent

gradation and is more highly compacted than backfill" he has

evaluated at other nuclear projects. Pettersson et al., ff.

Tr. 5796, at 31-32. He also concluded that the "high density

achieved" gives the backfill "a factor of safety well beyond

the design requirements" and that the testing and inspection

program compared favorably with other nuclear power plants
'

he has evaluated. M. at 32; see also, Tr. 6111-12 (McKay,

Pettersson, Hedges, Logan). Staff reviewed interim and
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final reports of the Independent Review Committee on backfill

and concluded that "the existing backfill is adequate".

I Crossman et al_., ff. Tr. 10010, at 39. Based on its analysis,

Staff closed out this Show Cause item in Staff Ex. 94.

209. Based upon the exhaustive and uncontroverted

testimony, we conclude that there is reasonable assurance

that the Category I structural backfill now in place at theI STP conforms to the construction permits and all applicab5.e

NRC requirements.

B. Concrete

210. As described in V 96, supra, a review of the

adequacy of STP concrete work was conducted by a team ofI HL&P and Brown & Root employees with expertise in design

engineering, field engineering, construction and QA. Murphy

et al. (Concrete Verification), ff. Tr. 6327, at 9-11. In

addition, a Panel of five outside consultants with specialized

testing expertise participated in the review. Id. at 10.

The Panel included Mr. Joseph F. Artuso, President of Construction

Engineering, Inc., Mr. Thomas J. Reading, a private concrete

engineering consultant, Dr. Richard C. Mielenz, a private

consultant in petrography, Dr. A. W. Wortham, a private

consultant in statistics and later, Dr. J. Leroy Folks,

Professor of Statistics, Oklahoma State University. Murphy

et al. (Concrete Verification), ff. Tr. 6327, at 10, Attachments

I
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2-6. Mr. Artuso is qualified as a Nuclear Construction

Level III Concrete Inspector (ASME Section III Division 2

I Code) and has extensive experience in QA testing and inspection

of nuclear power plants. He is a member of several professional

organizations and has provided QC engineering services to

numerous industrial clients including several in the nuclear

power industry. M. at Attachment 2. Mr. Reading holds a

Master of Science in Civil Engineering from Massachusetts

Institute of Technology and has had over 28 years of experience

as a Materials Engineer. M. at Attachment 3. Dr. Mielenz,

P.E., holds a Ph.D. in Geological Science from the University

of California at Berkeley. He has received numerous professional

honors and awards and has published extensively. M. at

Attachment 4. Dr. Wortham and Dr. Folks hold Ph.D.s in

Statistics, are widely published and have served extensively

as consultants. M. at Attachments 5, 6.

211. Testimony on the concrete verification effort was

presented by Mr. Gerald R. Murphy, Mr. Ralph R. Hernandez

and Mr. Joseph F. Artuso. Mr. Murphy, as Assistant Discipline

Project Engineer (Civil-Structural Discipline) for STP was

responsible for concrete technology, including the development

of concrete specifications covering supply, testing and

construction. He is a Registered Professional Engineer with

23 years of experience in testing, inspection and control of

concrete, concrete materials and concrete construction.
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Murphy et al. (Concrete Verification), ff. Tr. 6327, at

1-3. Mr. Hernandez, a Supervising Engineer for the Civil

Nuclear Support Section within the Civil-Mechanical Engineering

Division of HL&P's Power Plant Engineering Department is a

graduate Civil Engineer with eight years of professional

I. experience. He has formerly been Structural Team Leader and

Lead Project Engineer for Civil Engineering and Architecture

I at STP. M. at 3-4. Mr. Artuso's qualifications are set

forth in V 210, supra.

212. The Task Force determined that the adequacy of

existing safety-related concrete could best be evaluated by

identifying and thoroughly examining a conservative, statis-

I tically valid sampling, through a four phase verification

program encompassing a documentation review, a comparison of

the "as built" configuration of the sample concrete placements

with the design configuration, a visual inspection of all

sample concrete placements and specialized structural testing.

Id. at 12. In addition, n the basis of HL&P and Brown &

Root audit reports and NRC Inspection Reports, the Task

Force identified and reviewed those concrete placements that

were the subject of unresolved concerns. I_d . at 12-13.

HL&P, as well as the Consultant Panel, reviewed and approved

the scope of the Task Force's investigation, concrete place-

ment selection criteria, sampling techniques and the visual

inspection standards. Id.
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213. A 1.apresentative sampling of concrete placements

was selected in each of the three major safety-related

structures in both of STP's two units: RCB Internals, the

MEAB and the Fuel Handling Building. M. at 13. From each

of these six structures, five representative placements were

selected; one from each of five generic types. In selecting

the thirty sample placements, emphasis was given to those

placements which were particularly complex or which had been

the subject of problems in the past. M. at 14. The inclusion

of such critical placements resulted in even greater confidence

in the adequacy of the structures in place than would be

attainable by a purely random sampling method. Tr. 6364-6368

I (Murphy, Artuso). Structures representative of 68% of all

safety-related concrete placed as of April 30, 1980 were

ultimately examined. Murphy et al. (Concrete Verification),

ff. Tr. 6327, at 15. Taking into account a previous inves-

tigation of the RCB shell walls and the routine inspection|

of the ECW structures, structures representative of 97% of

all safety-related concrete were reexamined. Id.

214. In the documentation phase of its review, the Task

Force ascertained the "as-designed" condition of each sample

placement and evaluated the completeness and accuracy of the

documentation itself. M. at 16. The "as-designed" condition

of placements was determined by reference to design drawings

and changes thereto, and by evaluation of field documents.

I
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M. Thirty-one NCRs concerning documentation deficiencies

were issued by the Task Force. None of the nonconformances,

however, had any structural significance. M. at 17. The

testimony further indicated that procedural changes instituted

subsequent to the Show Cause Order, but prior to the Task

Force's review should result in more confidence in the
adequacy of concrete placement documentation. M. at 17-18.

215. In the extensive examination of the "as-built"

condition of concrete placements, the Task Force entered

detailed information regarding in-place structures onto

drawings for comparison with design documents. M. at 18.

In addition to examining the location and dimensions of

I placements, embedments, penetrations, openings and blockouts,

the Task Force also examined exposed reinforcing steel for

size, spacing, cover and projection. M. The Task Force

found that better than 90% of the items examined met the
tolerances specified by Brown & Root Design Engineering.I M. at 19; Tr. 6348 (Murphy). Deviations from established

tolerances for embedments and blockouts were identified, but

in no case was any structure so out of tolerance that fit-up

could not be accomplished. M. at 19. No nonconforming,

conditions in the exposed reinforcing steel were discovered.

M. The witnesses further testified that the tolerances
established by Brown & Root are not mandated by any applicable

codes or regulatory standards and are widely recognized in
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the industry as being extremely conservative. They indicated

that the tolerances in question were " unnecessarily restrictive"

and could be relaxed without compromising safety or applicable

regulatory requirements and industry standards. Tr. 6403-09

(Murphy, Artuso); Murphy et al. (Concrete Verification), ff.

I Tr. 6327 at 20. Mr. Artuso further opined that the discrepancies

identified are common in the construction industry and are

rarely examined after construction. He was unaware of any

other instance in which a review as extensive as that conducted

at STP was undertaken. Murphy et al. (Concrete Verification),

ff. Tr. 6327 at 20.

216. The next phase of the Task Force's review was a

visual inspection of the selected concrete placements. Id.

at 21; Tr. 6368 (Artuso). In addition to addressing all

previously identified noncompliances, each sample placement

was examined based upon 23 separate conditions or potentlal

problems, and each placement received a rating for each

characteristic condition from "1" (excellent) to "4" (poor).

The ratings were subsequently tabulated and statistically

evaluated. Murphy et al. (Concrete Verification), ff. Tr.

6327 at 22. Of 1,000 items evaluated, none received a poor

rating; 83% received an excellent rating; 16% a good rating;

and only 1% received a fair rating. Id. When the placements

were evaluated by structure, each structure received a

rating in the very good to excellent range. Icl . at 22-23.
,
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I Analysis of the placements by generic type also revealed

ratings in the very good to excellent range. M. The

statistical results, furthermore, were obtained in a manner

that underestimated the quality of the placements. M. at

23. In addition, the conclusions reached in the general

visual inspection were confirmed through a fiber-optical

examination of core and bore holes drilled into the concrete.
Murphy et al. (Concrete Verification), ff. Tr. 6327, at

23-24.

217. In the fourth phase of its review, the Task Force

conducted speciali::ed testing on 90 random sample areas

within the selected placements including petrographic exami-

nations, various compressive strength tests and ultrasonic

examinations. M. at 14-15, 24. The petrographic examinations

resulted in a finding that all concrete was " homogeneous and

hard" and "very well consolidated." M. at 25. Compressive

strength tests on over 150 concrete cores resulted in a

finding that all satisfied design requirements and that some

exceeded design requirements by as much as a factor of 2.5.

M. at 24. Compressive strength tests were also conducted

on the placements themselves by way of a Windsor Probe. All

the concrete tested exceeded design requirements and in some

cases surpassed the measuring capability of the instrument.

M. at 25. Ultrasonic tests were conducted to measure the

uniformity of the concrete and the narrow range of readings
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obtained reflected " excellent uniformity" and "high strength."

M. at 26. The witnesses concludod that the testing phase

of the Task Force review provided "more than reasonable

assurance that the quality of safety-related concrete is

adequate and that the concrete structures will perform as

designed." M. at 27. Finally, the Task Force reviewed

several unresolved items identified in NRC Inspection Reports

as well as HL&P and Brown & Root audit reports and found

that these had been adequately resolved and that no structurally

significant concerns remained. I_d. at 27-28.

218. In addition to the program discussed above, the

Consultant Panel also reviewed a previous investigation into

voids and repairs on the RCB shell walls for Units 1 and 2.

App. Ex. 5, at 27. They concluded that the investigation

and repairs performed had provided assurance of the adequacy

of the concrete and that "[t]he quality of construction" was

" consistent with the present state-of-the-art ." Id.. . .

Based upon the virtually unprecedented scope of the investi-

gation conducted, Mr. Artuso testified "almost categorically"

that there are no "significant voids" in the concrete at

STP. Tr. 6376-77 (Artuso). A more detailed discussion of

the void detection and repair program is set forth in V 266

et sg . infra. Applicants' witnesses concluded that there

is " reasonable assurance" that safety-related concrete "as

constructed or repaired" is "substantially in conformance"
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with applicable requirements and that " concrete construction

at STP is comparable or better than construction of similar

nuclear and non-nuclear facilities ." Murphy et al.. . .

'

(Concrete Verification), ff. Tr. 6327, at 29-30. The findings

of the Task Force were set forth in the detailed " Final

Report Of The Revieu Of Safety-Related Concrete (Show Cause

Item 3(b))." App. Ex. 5. In a series of inspections, the

NRC Staff reviewed the Task Force findings, as well as the

criteria and procedures used to evaluate the adequacy of the

concrete. Staff Exs. 82, 85 and 113. The Staff found that

"there are no internal honeycomb or void areas" in the

concrete, that " major reinforcing steel conforms to the

design requirements, and that there are no areas requiring

further major repairs." Crossman a al., ff. Tr. 10010, at

43. The Staff concluded that HL&P had satisfied Show Cause

Item J(b) and terminated its review. Id.

219. Based upon the results of the concrete verification

program, the Staff review, and the testimony and exhibits,

including the testimony addressed in 1 265 et seg. infra,

related to the intervenors' contentions, we conclude that there

is reasonable assurance that the concrete structures now in

place at the STP conform to the construction permits and

other applicable NRC requirements.

I
I
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C. Welding

220. The third aspect of construction work addressed in

the Show Cause Order is the adequacy of the welding performed

at STP. This subject was addressed by a panel of Applicants'

witnesses consisting of Mr. Eugene A. Saltarelli, Brown &

Root, Senior Vice President and Chief Engineer; Mr. Matthew D.

Muscente, Brown & Root, Welding Program Manager for STP;

Mr. Gordon R. Purdy, Brown & Root, QE Manager; Mr. Logan D.

Wilson, HL&P's Mechanical /NDE Project QA Supervisor;

Mr. J. Rodolfo Molleda, an HL&P Supervising Engineer;

Mr. Michael D. Sullivan, a consultant on welding and

metallurgy employed by NUTECH; and Dr. Daniel Hauser, a

Senior Research Scientist at Battelle Memorial Institute,

Columbus, Ohio (Battelle). Each of the witnesses was

personally involved in various aspects of the program to

review the adequacy of welding performed at STP. Mr. Saltarelli

was the senior Brown & Root officer working on the STP and

has over 25 years of experience in nuclear power programs.

Saltarelli e_t al., ff. Tr. 7536, at 6-8; Tr. 7548-49

(Saltarelli). Mr. Muscente has over 22 years of experience

in nuclear power engineering of which 12 years was as manager

of field welding engineering for civilian nuclear power

plants. Saltarelli et M., ff. Tr. 7536, at 8-9. Mr. Purdy

has 19 years of experience in the construction, operation

and maintenance of nuclear power plants. M. at 10.
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Mr. Molleda is a Mechanical Engineer with 7 years of exper-

ience in the engineering, design and startup of commercial

nuclear power plants. M. at 9. Mr. Wilson has 15 years of

experience in mechanical equipment design, maintenance, and

operation, including three years of experience in the quali-

I fication of welders and the preparation of welding procedures;

he also has six years of supervisory experience in QA including

experience in mechanical equipment and nondestructive testing

quality control. Tr. 7515-17 (Wilson); Warnick et al., ff.

Tr. 8032, at 28-30 (Wilson). Mr. Sullivan has a Master's

Degree in Metallurgical Engineering and has been involved in

welding process development for five years. Saltarelli et

al., ff. Tr. 7536, at 11. Dr. Hauser has a Ph.D. in Metal-

lurgical Engineering and has over 17 years of experience in

a variety of metals-joining research projects, including

investigation of the effect of welding processes and procedures

on various type 3 of steel alloys. M. at 11-13.
221. An Independent Review Committee was also established

to review and approve the program, assure proper implementation,

provide technical advice and assist in recommending corrective

action. Staff Ex. 48, at 3a-2 - 3a-3; Saltarelli et al., ff.

Tr. 7536, at 25-26. The Committee consisted of Mr. Roger F.

Reedy, Chief Consultant for Nutech, Mr. Daniel P. Hegglin,

QA Engineering Manager for Nutech and Mr. Samuel A. Wenk,

NDE Engineer for Southwest Research Institute. Staff Ex.

-206-



I

I 48, at 3a-2. Mr. Reedy is a registered structural and civil

engineer and is a member of several professional organizations.

He has experience in the design, analysis, fabrication and

erection of nuclear containment vessels and reactor vessels,

has actively participated on major nuclear codes and standards

committees in the development of criteria for nuclear power

plant components and is currently a member of the ASME

Boiler and Pressure Vessel Main Committee. I_d . at Ex. 10.
Mr. Hegglin has consulted in the development of management

and manufacturing programs which meet the requirements of

the ASME code. He has a broad base of experience in quality

engineering, auditing and quality assurance for both BWR and

PWR nuclear reactors. I_d . at Ex. 11. Mr. Wenk is a

metallurgical engineer with extensive experience in NDE, has

written numerous papers on nondestructive testing and has

extremely impressive credentials including his former national

directorship of the ASTM. Id. at Ex. 12.

222. In addition to the other regulations and standards

which apply to safety-related welding at a nuclear plant, at

STP the ASME Boiler and Pressure Vessel Code governs pressure-

retaining piping, pipe components and supports. The applicable

sections of the AWS Structural Welding Code govern heavy

structural steel and supplementary steel such as electrical

cable tray and pipe supports. (For purposes of this Decision,

the terms "AWS weld" and "ASME weld" will include only those
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I welds on the piping, supports, and steel listed above.)

These Codes set forth requirements for, inter alia, welder

qualifications, verification of the adequacy of welding

procedure specifications, NDE acceptance criteria for com-

pleted welds, and appropriate NDE methods for particular

types of welds. The ASME Code also requires that an inde-

pendent third party, the Authorized Nuclear Insp gtor (ANI),

approve all elements of the ASME welding and NDE Programs,

and that this ANI oversee the implementation of these programs.

I_d . at 14-15.

223. During Investigation 79-19, the NRC Staff expressed

concerns regarding the interpretation of weld radiographs

(Tr. 7613, 7783 (Purdy); Tr. 9680-83 (Hayes, Phillips)) and

in the January 24, 1980, exit interview described findings

related to welding and NDE. Oprea et a_1., ff. Tr. 1505, at

21. In response, Brown & Root conducted a review of existing

production weld radiographs, which indicated that the film

quality was inadequate in some cases, that defect indications

sometimes went undetected, and that indications observed by

radiographic interpreters were often not recorded on the

appropriate forms. Saltarelli et al., ff. Tr. 7536, at 20;

Tr. 9680-82 (Hayes, Phillips). As a result, in a February 7,

1980, letter to the Staff detailing actions taken in response

to findings identified at the exit interview, HL&P stated

that all NDE at the site had been suspended in January,
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I except that conducted under the direct supervision of the

NDE Level III Inspectors. Saltarelli et al., ff. Tr. 7536,

at 20. In addition, NDE personnel were retrained, the

Brown & Root welding organisation was strengthened and new

NDE procedures were adopted. Oprea et al., ff. Tr. 1505, at

82 (Frazar); App. Ex. 3, at 7. A subsequent Brown & Root

audit of its Material Engineering Laboratory found that the

Welding Procedure Qualification Records did not always

contain adequate information, the QA program of an NDE

subcontractor had not been properly qualified, and the QA

program of the calibration facility had not been properly

qualified. A subsequent audit at STP found that although

welders were trained and qualified in accordance with the

requirements of the ASME Code some did not possess enough

"on-the-job" practical knowledge to assure performance of

high quality field welding, that the QC Inspector assigned

to monitor welder qualification testing was not properly

certified and that several welding construction procedures

did not comply with applicable specifications requirements.

Saltarelli et al., ff. Tr. 7536, at 20-21. Based on these

findings, all safety-related welding was stopped on April 11,

1980. M. at 18; Shewmaker et al., ff. Tr. 9576, at 45.

224. Prior to April 11, 1980 approximately 35% of the

total AWS heavy structural steel welding, approximately 2%

of the total AWS supplementary steel welding and less than
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1% of the total ASME welding had been performed at Unit 1.

Less than 1% of the total AWS and ASME welding had been

performed at Unit 2. Saltarelli et al., ff. Tr. 7536,

at 18-19.

225. On April 15, 1980, HL&P notified the Region IV

office that the SWO would remain in effect until implemen-

tation of a plan of corrective action that included:

confirmation of the qualification of STP safety-related

welding procedures; review of the construction procedures

against ASME code requirements; review of the welding pro-

cedures to assure acceptance criteria had been approved by

Level III QA personnel; assurance that all welder qualifi-

cations had been inspected by certified QC Inspectors;

improved adherence to procedures for weld filler material

control; and development of a Materials Engineering Procedure

for the control of weld procedure qualifications. Saltarelli

et al., ff. Tr. 7536, at 21-22. Work on these items was

subsequently integrated into a comprehensive restart program

for safety-related welding described in 138, supra.

226. A few weeks after welding was stopped, the Staff

issued I&E Report 79-19 which identified certain items of

noncompliance associated with the welding and NDE program.

These were: the Brown & Root Weld Filler Material Specifi-

cation did not contain the latest Document Change Notices

(DCNs); STP construction procedures failed to incorporate
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I requirements for welding protection against adverse environ-

mental conditions; the quality of several radiographs was

such that the proper interpretation was not possible; linear

indications contained in several radiographs were not recorded

on interpretation sheets; the evaluation of certain liquid

penetrant indications was not in compliance with the ASME

Code; and radiographic evaluation of some welder qualifica-

tion tests did not comply with the ASME Code in that the

penetrameter was placed on the side of the test pipe close

to the radiographic film rather than close to the radiation

source. Staff Ex. 46, at Appendix A, 10-12, 19; Saltarelli

et al., ff. Tr. 7536, at 22-23; Crossman et al., ff. Tr. 10010,

at 22-24, 34.

227. Within a few months, all of the items of noncompliance

were satisfactorily corrected. First, the Weld Filler

Specification was brought up to date by incorporating the

latest document revision. Saltarelli et al., ff. Tr. 7536,

at 23. Further, HL&P added an administrative technician to

the site HL&P QA staff to be responsible for document control.

Crossman et al., ff. Tr. 10010, at 22; Staff Ex. 47, at 33.

Second, Brown & Root revised its procedures to require that

welding be conducted with adequate protection against adverse

conditions. Saltarelli et al., ff. Tr. 7536, at 23. The

NRC Staff verified that these procedural revisions were

satisfactorily accomplished. Id.; Crossman et al., ff.
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I Tr. 10010, at 22-23; Staff Ex. 40, at 7-8. Third, a QA

procedure was developed to establish methods for radiographic

film processing, and another QA procedure was revised to

require the recording of all observed film conditions on

interpretation sheets. Adherence to these procedures was

closely monitored by QA personnel. Saltarelli et al., ff.

Tr. 7536, at 24. The NRC Staff reviewed these actions,

inspected a random sample of radiographs accepted by Brown &

Root and HL&P and concluded that HL&P was properly controlling

radiography and interpreting radiographic film weld quality.

Crossman et al., ff. Tr. 10010, at 23-24. Fourth, all NDE

personnel who conducted liquid penetrant testing were given

additional training in inspection techniques and procedures.

Saltarelli et al., ff. Tr.7536, at 24; Crossman et al., ff.

Tr. 10010, at 24. The NRC Staff reviewed and concluded that

this matter was satisfactorily resolved. Staff Ex. 40, at

8. Finally, with respect to the placement of source side

penetrameters, HL&P retrained all radiographers in the

placement of penetrameters in the limited circumstances in

which use of the source side technique is appropriate. HL&P

also agreed to reinspect all ASME welds to ensure that

quality welds exist regardless of errors in the welder

qualification testing method. All future weld tests will be

shot using a source side penetrameter when possible. Crossman

et al., ff. Tr. 10010, at 34-35; Staff Ex. 40, at 9. In
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I addition, HL&P conducted tests to compare the actual qualifi-

cation results with those obtained using source side

penetrameters. The tests revealed no significant difference

in results and supported the acceptability of the welder

qualification tests. Saltarelli et al., ff. Tr. 7536,

at 24.

228. The Show Cause Order required:

(3) A review shall be made of the safety-related
work described below, completed as of theI date of this Order to determine whether such
work was properly performed. If repairs are
required, describe the extent of the repairs
necessary and the schedule for completion.

Also describe the manner in which the review
was completed and the extent of the review.

(a) Safety-related welding including civil-structural
and piping.

Staff Ex. 46, at Show Cause Order, 15. HL&P formed a subgroup

of its Show Cause Task Force to determine the acceptability

of safety-related welding completed prior to issuance of the

SWO, to determine the need for any repair work, and to

establish a schedule for the completion of such work (see

1 95, supra). Saltarelli et al., ff. Tr. 7536, at 25. The

Task Force developed a plan to evaluate four specific areas

of the welding program: the safety-related AWS welding

program; the ASME welding program including welder qualifi-

cations; the NDE program; and Code commitments as identified

I in the engineering specifications and implementing procedures.

Saltarelli et M., ff. Tr. 7536, at 27. An interim report
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I on the evaluation was attached to the response to the Show

Cause Order. Staff Ex. 48, at 3a-l. A Final Report on the

investigation was issued in April, 1981. Saltarelli et M.,

ff. Tr. 7536, at 29; App. Exs. 7 and 7(a). All significant

Task Force recommendations were implemented or were resolved

to the satisfaction of the Task Force members prior to the

initiation of the welding restart program. Saltarelli et

M., ff. Tr. 7536, at 29; Tr. 7691 (Sullivan); Tr. 7728-29

(Muscente).

229. The AWS welding procedure specifications and

construction procedures were reviewed by the Task Force.

Two discrepancies with respect to the frequency of Code-

required examination and tests were noted and corrective

action was recommended. Saltarelli et al., ff. Tr. 7536,.at

30. Changes also were recommended in the AWS shop and field

erection weld documentation system. M. at 30-31. Visual

! g examination of a random sample of 79 safety-related AWS
! B

welds revealed 61 welds with nonconformances such as under-

! sized welds, improper contour, overlap, undercut, and are

strikes. M. at 29. The Task Force recommended that all

accessible safety-related structural welds be reexamined,I

| that all such welds not in compliance with the AWS Code be

repaired, and that the adequacy of all inaccessible AWS

welds be determined based on the types of nonconformances

I found in the reexamination of the accessible welds. In

1 I
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I addition, it was recommended that all AWS welders and inspectors

be retrained to the requirements of the AWS Code and applicable

STP procedures. M. at 30,

230. As a result of concerns raised by the NRC in I&E

Report 79-19, all radiographs of completed and accepted ASME

welds were reviewed by certified Level III NDE Examiners in

radiography. In addition, Code-required visual examination

and liquid penetrant testing was repeated on a random sample

of ASME welds that were previously accepted. These reviews

and reexaminations revealed additional nonconformances. M.
at 31-32. Twenty-five percent of the radiographed welds which

previously had been accepted were considered unacceptable

because of radiographic discrepancies concerning technique,

film quality or interpretation of indications. Approxi-

mately 15% of the welds had radiographs with rejectable

indications requiring repair. Based upon these findings,

the Task Force recommended that all accessible ASME welds be

reexamined and repaired, if necessary. Further, the Task

Force concluded that data from this reexamination and repair

program should be used in the evaluation of the adequacy of

the inaccessible ASME welds. M. at 31-32. Review of the

documentation for over 1300 ASME welds showed that the

procedures and specifications for ASME welding as well as

other ASME-related documentation was substantially in compliance

with the ASME Code, but discrepancies were noted and corrections
E,

E recommended. M . at 32-33; Tr. 7517-18 (Sullivan).
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I 231. The Task Force evaluated welder performance test

records and weld data cards to verify welder qualifications.

The information on the weld data cards supported the adequacy

of the qualifications and generally met Code requirements,

but two discrepancies in the welder qualification test

I .

records were discovered. One was determined to be not

serious enough to warrant further investigation. Saltarelli

et al., ff. Tr. 7536, at 33-34. The other, penetrameter

placement, was the subject of tests which demonstrated that

it did not significantly affect previous test results. M.
at 24.

232. Although NDE procedures for radiography, magnetic

particle, liquid penetrant and visual testing were all found

to be in substantial compliance with the applicable Codes,

reviews of the qualification files for NDE inspectors revealed

irregularities. M. at 34; Crossman et al., ff. Tr. 10010,

at 41. Upon investigation the Task Force concluded that

program improvements implemented since the SWO of April 11,

1980, were sufficient to ensure proper control of NDE inspector

certification processes. Saltarelli et al., Tr. 7536,

at 34. Although the Task Force concluded that the NDE

certification examinations and training courses addressed

the applicable regulatory requirements, recommendations were

made for further improving the entire certification program.

I_d . at 35; Tr. 7712-13 (Muscente); Tr. 7716, 7738-39 (Purdy).
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I Inconsistencies were also noted in the Engineering

specifications and the Construction and QA procedures, but

were found not to have any detrimental effect on weld quality.

The Task Force recommended that the procedures and specifi-

cations be updated to incorporate the most recent Project

commitments and to include corrections, as necessary. M.
at 35-36. In a joint undertaking by Brown & Root, HL&P and

third-party consultants, the welding procedures were revised

to make them clearer and easier to understand. M . at 36;

Tr. 7697-703 (Muscente, Hauser, Saltarelli). The NRC Staff

reviewed the revised procedures and stated that they included

the proper and complete requirements. Staff Ex. 82, at 3-4.

233. Based upon the Task Force conclusions, HL&P submitted

to Region IV a detailed program which called for the reexamina-

tion and repair of all accessible safety-related AWS and

ASME welds. The program was more extensive than that recommended

by the Task Force in that it called for a 100% radiographic

analysis of all ECW welds. To make some of the ECW accessible

some of the ECW piping was unearthed. Saltarelli et al.,

ff. Tr. 7536, at 44; Tr. 7776-77 (Saltarelli). Although

reexamination of 200 ECW ASME welds revealed that all were

acceptable by Code required testing, 165 welds were found to

have rejectable radiographic indications. All of these

welds have been repaired. Saltarelli et al., ff. Tr. 7536,

at 47; Tr. 7522 (Muscente). The reexamination of the accessible
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I AWS welds found deficiencies in 60% of these welds. Six

percent of the welds contained deficiencies directly related

to weld strength, while 54% contained other deficiencies

'related to workmanship standards prescribed by the Code. As

of July 22, 1981, 60% of the accessible AWS welds had been
r

examined, and repaired as necessary. Saltarelli et al., ff.

Tr. 7536, at 46-47; Tr. ~/521 (Muscente). The reexamination

of the accessible ASME welds, exclusive of the ECW welds,

revealed 8% of the pressure retaining welds contained surface

deficiencies. Approximately half of the pipe hanger welds

also contained surface deficiencies. Saltarelli et al., ff.

Tr. 7536, at 47; Tr. 7521 (Muscente).

234. The presence of a Code deficiency in a weld does

not mean that the weld would be unable to perform its intended

service. The structural steel used at STP is not susceptible

to brittleness or to cracking. Deficiencies such as arc
|
| strikes, weld spatter, undercut, surface roughness and

overlap will have only insignificant effect on the structural

integrity of the AWS welds. Saltarelli et al., ff. Tr.

7536, at 54-55. As noted in V 233, suora, a large percentage

of the defects found in the examination to date are non-strength

related defects of these types. Tr. 7521 (Muscente).
235. Approximately 13 % of the AWS welds are not accessible3

for reexamination and repair. Saltarelli et al., ff. Tr.

7536, at 50. The inaccessible AWS welds are limited to
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configurations such as beams, clips and embed plates. M.
at 7744-45. Battelle was retained to perform an engineering

evaluation of inaccessible AWS welds. Battelle is a research

and development firm with expertise in welding analyses,

metallurgy, and NDE, and has performed numerous analyses

similar to the statistical, stress and metallurgical analyses

being performed at STP. Saltarelli et al., ff. Tr. 7536,

at 51,55. Brown & Root also retained Professor Roy McCauley

of Ohio State University to make independent conclusions

about the condition of the welds. Professor McCauley is a

noted expert in the field of metallurgy, welding engineering,

testing and evaluation. Saltarelli et al., ff. Tr. 7536

at 51. During his 40 years of experience in welding

metallurgy, Professor McCauley has published extensively in

the field and has been a consultant to numerous major ':orpora-

tions. Saltarelli et al., ff. Tr. 7536, at Attachment 1,

1-9.

236. The Battelle evaluation is to include analysis and

review of the data generated from the ongoing STP reexamina-

tion and repair program for the accessible AWS welds.
3

E Saltarelli et al., ff. Tr. 7536, at 52-53. Battelle is also

reviewing the original STP design of welded connections,

reviewing pertinent literature, and examining representative

samples of AWS welds containing deficiencies. M. at 53.

Evaluation will continue until an acceptable data base

I
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I exists upon which final conclusions can be based. The

Battelle program involves a statistical analysis of the

types, characteristics, size and frequency of deficiencies

in the accessible AWS welds and a stress analysis incor-

porating the statistical results to determine the structural

characteristics of the inaccessible welds. A metallurgical

analysis is also being conducted. M. at 53-54; Tr. 7761

(Hauser). Four different types of embedment plates are

being examined to determine the effect of selected noncom-

pliances on the structural adequacy. Tr. 7524-25 (Hauser).
Based upon Battelle's data and an evaluation of the welded

connections, decisions will be made concerning the accept-

ability of the inaccessible welds. Tr. 7804-05 (Saltarelli).

237. Through excavation of welds under backfill, Brown &

Root was able to reduce the number of inaccessible ASME

welds to five. These welds, all of which were in the same

run of piping, were to be abandoned and the pipe rerouted.

Tr. 10109 (Tomlinson); Tr. 7525-26 (Muscente); Tr. 7526-27,

7667-69 (Saltarelli).

238. HL&P's corrective actions with respect to the

various welding deficiences have been the subject of periodic

Staff surveillance. Staff Exs. 72, 82, 88, 98, 117 and 122.

|
After reviewing HL&P's procedure revisions, their implementation

in the limited welding restart program and the status of

other commitments, Staff closed out Show Cause item 3(a).
|' s Staff Ex. 131; Crossman et al., ff. Tr. 10010, at 41-42.
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239. Based on the forec,oing the Board finds that HL&P

is conducting a thorough and rigorous evaluation of the STP

welding program and of the AWS and ASME welds completed

prior to April 11, 1980. This evaluation resulted in signi-

Ticant improvements in the welding program. Although Bechtel

and Ebasco may not use the same program features in the

welding they perform at STP, both companies will implement

procedures that have proven successful elsewhere, and HL&P

has committed to a program that meets the intended objectives

of the improved Brown & Root program. Goldberg et al. ff.

Tr. 10403, at 39-44. Accordingly, the Board finds that

there is reasonable assurance that welding performed in the

future will be in accordance with all app?.icable codes and

requirements. Based on the on-going program to reexamine

and repair accessible welds and to evaluate the potential

deficiencies in inaccessible AWS and ASME welds and to make

such repairs as may be necessary, the Board finds that there

is reasonable assurance that the welding work now in place

at the STP is either in conformity with the construction

permit and applicable NRC requirements, or that such welded

components or structures will be repaired or replaced as

necessary to meet such requirements.

VII. Preparation for Plant Operations

240. In order to assess HL&P's character and managerial

competence to operate STP safely in accordance with NRC

I.

'
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I requirements, the Board received evidence on preparations

for Plant operation. Applicants presented testimony by

Mr. Goldberg, Vice President, Nuclear Engineering and Con-

struction, and Mr. Dewease, Vice President, Nuclear Plant

Operations. Goldberg and Dewease, ff. Tr. 10548, passim.

The NRC Staff's prefiled testimony of Lawrence P. Crocker,

Management Technology Section Leader in the Licensee

Qualifications Branch, and Glen L. Madsen, Chief of Reactor

Project Branch of Region IV, and its prefiled testimony of

Mr. Crocker and Fredrick R. Allenspach, a Management Engineer

in the Licensee Qualifications Branch, were accepted into

the record without cross-examination by stipulation of the

parties. Tr. 10719-21. Mr. Goldberg's qualifications have

been previously discussed in V 125, supra. Mr. Dewease

has extensive experience in the electric utility industry,

commencing in 1960 with Memphis Light Gas and Water Co. at a

fossil fuel station. He subsequently was employed by TVA as
;

an instrument engineer at the Browns Ferry Nuclear Plant,

developing the instrumentation program and Technical Specifi-

cations for the facility. He was promoted to positions of

increasing responsibility at TVA, including QA Supervisor,

Assistant Plant Superintendent, and Plant Superintendent at

Browns Ferry. In 1979 he became Assistant Director of

Nuclear Operations, with responsibility for the operating

staffs of the Browns Ferry, Watts Bar, Sequoyah, and Bellefonte
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nuclear plants and for the TVA training center. Goldberg

and Dewease, ff. Tr. 10548, at 2-3. Mr. Dewease is a

member of the Institute of Nuclear Power Operations (INPO)

Quality Issue Review Group, which is responsible for developing

performance criteria for the INPO Evaluation Program. Tr.

I ~

10551 (Dewease). He is a Registered Professional Engineer

in the State of Tennessee. Goldberg and Dewease, ff. Tr.

10548, at 2. Based on his past job assignments, Mr. Dewease

has the appropriate experience to occupy the position of

Vice President, Nuclear Plant Operations. Crocker and

Madsen, ff. Tr. 10721, at 3-4.

241. The HL&P management organization for operation of

STP reports to the Executive Vice President, who has ulti-

mate responsibility for nuclear operations. The nuclear

plant operations staff reports to him through Mr. Dewease,

who will be responsible for operation of both the Allens

Creek and STP plants. Also reporting directly to the Executive

Vice President are the Manager of the QA Department and the

Director, Nuclear Fuels. There will be a technical support

group which will be a part of the Nuclear Engineering and

Construction organization that reports to Mr. Goldberg.

Goldberg and Dewease, ff. Tr. 10548, at 4. Although assistance

from other HL&P groups and from outside consultants will be

available to supplement the full time staff on the STP, HL&P

I
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plans to become essentially self sufficient in regard to the

conduct of its nuclear operations. M. at 4-5.
242. HL&P's plan for the organization and staffing for

Plant operations has been developed on the basis of NRC

guidance and industry experience and will continue to evolve

as that guidance and experience dictate. At present, it has

underway a review of the organizational structure which may

result in additional changes; however, the present organiza-

tion is basically representative of the eventual Plant

organization. M. at 5. The current organization for the

operation of the two STP units includes four major Sections:

Operating, Technical, Maintenance, and Training, each headed

by a General Supervisor. Two other groups, the Radiation

Protection Group and the Administrative Group, will also

have senior level Supervisors. M. at 6. The NRC Staff

reviewed the current organization and found that it is along

conventional lines and generally acceptable. Crocker and

Allenspach, ff. Tr. 10721, at attached Partial Safety Evalua-

tion Report (PSER), 13-17. HL&P's qualification requirements

for all Plant supervisory, operating, technical, and main-

tenance support personnel at STP meet or exceed the guidance

given on personnel qualifications in Regulatory Guide 1.8,

Rev. 1-R. App. Ex. 56, at 13.1-21. HL&P is supplementing

the experience of its personnel by sending them on loan to

work at operating nuclear power plants. Tr. 10556 (Dewease).

I
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Plant training programs are specified for each Plant technical

discipline. App. Ex. 56, at 13.2-1 - 13.2-16. Applicants

have already hired a staff of over 100 persons and expect to
'

build up a staff of approximately 450 for two unit operation.

Goldberg and Dewease, ff. Tr. 10548, at 19-20. Recently the

position of Assistant Plant Superintendent has been filled

with a well-qualified individual who has had substantial

commercial nuclear power plant operating experience.

Tr. 10549-50 (Dewease).

243. The Operating Section includes the personnel

licensed to operate the reactor and auxiliary operators.

Shift Supervisors will hold a senior reactor operating (SRO)

license on each unit. A corporate management directive will

be issued prior to fuel load, clearly establishing the

command duties of the Shift Supervisor and emphasizing his

primary responsibility for safe operation of the Plant.

Plant procedures will clearly define the duties, respon-

sibilities and authority of the Shift Supervisor and other

licensed personnel. Goldberg and Dewease, ff. Tr. 10548, at

6-7. The Unit Supervisors, reporting to Shift Supervisors,

will be licensed SROs and will be responsible for command of

reactor operations in the control room. Each one will

receive supervisory training designed to optimize his per-

formance as a Unit Supervisor. Id. at 7.

I
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244. The responsibilities of the Technical Section

during Plant operation will include operational planning to

determine Plant loading and stretchout or coastdown capability

to ensure that refueling periods correspond to the proper

core burnup and system load demand. The Section will prepare

test procedures, perform tests, prepare test reports for

initial startup, post-maintenance, and performance testingI of Plant systems, and implement programs for in-service

testing of pumps and valves, HEPA filter testing, containment

integrated leak rate testing, and Technical Specification

surveillance testing. The Section will also analyze equipment

malfunctions that might occur in Plant systems. M. at 9,I 12. The Maintenance Section is currently performing preventive

and corrective maintenance on the Reservoir Makeup Pumping

Facility and Meteorological Tower equipment and will assume

maintenance responsibil:.ty for Plant equipment as it is

released for Preoperational Testing. Id. at 14. HL&P plansI a large Training Section that will utilize a plant specific

simulator which is now on order and is scheduled to be

installed on the site by mid-1983. Id., at 15; Tr. 10566-69

(Goldberg, Dewease). The Radiation Protection Group will be

responsible for radiation protection of personnel on site.I Goldberg and Dewease, ff. Tr. 10548, at 16. The Administrative

Group will provide clerical and administrative support to

the Plant organization. I_d . at 17.

I
i
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245. The present Site Engineering Group will form the

nucleus for the technical group supporting Plant operation.I HL&P intends to have a technical group on-site, close to the

activities it will support, to aid in developing a close

relationship with the operating staff. It will be technically

capable of performing the design or design verification for

almost all technical areas, especially those that are uniquely

nuclear. M. at 18. tmREG-0731 identifies technical support

skills required for both normal and emergency operations.

HL&P already has individuals that meet or will meet most of

the qualifications outlined in that document and plans to
i

acquire or train additional individuals so that all the

requirements are satisfied. I_d . at 23. HL&P is directing

its recruiting and training efforts to assure that its staff

will have an in-depth knowledge and involvement in technical

matters affecting Plant operation. I_d . at 18. As part of

this training, 26 HL&P engineers are participating in Bechtel

design and construction activities under Bechtel supervision

so that they will be better prepared to assume a responsible

role in Plant maintenance when Plant operation begins. Tr.

10550 (Goldberg). The NRC Staff reviewed HL&P's plans for

providing technical support for Plant operations and, recognizing

that those plans are still under development, found that

they appear to be in general accordance with industry practice

I
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and Staff guidelines. Crocker and Allenspach, ff. Tr.

10721, at attached PSER, 13-19.

I 246. To plan an orderly development of the operations

staff, HL&P has identified the tasks which must be accomplished

by the Plant staff up through commercial operation of Unit

Mahorpre-operationalactivitiesincludeprocedureNo. 2.

development, training and experience visits to commercial

nuclear power plants, spare parts evaluations and development

of training materials. In addition, the HL&P operations

staff is reviewing and commenting on the Plant design.

Their review has resulted in suggested changes to the design

to improve system operability and maintenance. Goldberg and

Dewease, ff. Tr. 10548, at 20-21. As a transition from

construction to Plant operation, HL&P will conduct tests of

the Plant equipment and systems before fuel is loaded in the

Plant. The Startup Group, a separate HL&P organization, has

been established to conduct these tests. It includes aI
number of experienced engineers working on STP under a

contract with Westinghouse. Plant Operations personnel,

including Operators, Chemical Technicians, and I&C Technicians,

will be assigned to the Startup Group to assist in the

performance testing and to gain experience. Id. at 22.

247. The NRC Staff reviewed HL&P's plans for organization

of the Plant operations and technical support and interviewed

HL&P personnel from the level of Executive Vice President

I
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down to members of the Plant staff. While noting that

changes in organizational structure are to be expected, the

Staff found the HL&P management had a " good understanding of

the problems that will be involved in the startup and opera-

tion of the STP plant" and "a positive attitude to do what

is necessary to assure that the plant can be completed and

operated safely." Crocker and Allenspach, ff. Tr. 10721, at

attached PSER, 13-19.

248. The objective of HL&P's operator training is to

equip the operator to assess any postulated situation and to

use the available information to evaluate the Plant parameters

displayed in the control room. To that end HL&P intends to

assure that operators understand such factors as the physical

laws that govern the operation of Plant systems and how

those systems function. Goldberg and Dewease, ff. Tr.

10548, at 24. An important part of Applicants' training

program for the STP operations staff will be the use of the

Plant specific simulator, which will also be used to train

technical support personnel. This will enable support

personnel to become more sensitive to the Plant's controls.

Tr. 10560 (Goldberg); Goldberg and Dewease, ff. Tr. 10548,

at 23; App. Ex. 56, at 13.2-4. Applicants' on-site operator

license training program will include extensive classroom

training. Goldberg and Dewease, ff. Tr. 10548, at 24-25.

In addition, operating personnel will receive approximately

I
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12 months of on-the-job training prior to Plant startup.

App. Ex. 56, at 13.2-5. A number of HL&P Plant OperationsI personnel have received training at a Westinghouse program.

HL&P intends to provide periodic refresher training to those

individuals who have been through the Westinghouse programs.

Goldberg and Dewease, ff. Tr. 10548, at 25-26. All Auxiliary

Operators, Ros, and SROs will undergo retraining on a con-I tinuous basis. M. at 28. The NRC Staff reviewed HL&P's

planned training program for the STP and found it to be

"quite comprehensive." While noting that the details were

still under Staff review, the Staff found that at this stage

of the licensing process the HL&P licensed operator training

program was acceptable. Crocker and Allenspach, ff. Tr.

10721, at attached PSER, 13-20.

249. During reactor operation, a Shift Supervisor with

an SRO license will be on site anytime a unit is loaded with

fuel. NUREG-0578 recommended that a Shift Technical AdvisorI
(STA) be required at each operating nuclear plant to provide

an individual on shift, with training in nuclear engineering

or a related science and training in plant design and transient

response, to complement the functions of other shift opera-

tions personnel. HL&P intends to provide the expertise of '

the STA through increased training of its shift Supervisors,

since it believes that the Shift Supervisor should have the

necessary experience and education. However, if the NRC
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requires STAS as separate advisors, HL&P will add qualified

STAS in accordance with the NRC requirement. Goldberg and

Dewease, ff. Tr. 10548, at 29-31; Tr. 10564-66 (Dewease).

250. Plant procedures will limit normal access to the

Control Room to those individuals responsible for direct

operation of the Plant, technical advisors, and specified

NRC personnel, and will establish a clear line of authority,
.

responsibility, and succession in the Control Room. Limited

special access to the Control Room may be approved by the

Unit Supervisor for specified purposes. Shift relief and

turnover will require signed check-lists and logs to assure

that the operating staff (including Auxiliary Operators andI1

maintenance personnel) possess adequate knowledge of critical

Plant parameter status, system status, availability'and

alignment. Goldberg and Dewease, ff. Tr. 10548, at 31.

251. EL&P will have a system for learning from the

operating experience of other utilities by re 1ew of documents

such as NRC I&E Bulletins and LERs. At present, NRC generated

input, including I&E Bulletins, Notices, new regulations,

and Regulatory Guides are screened by HL&P's Nuclear Licensing

Department for applicability and importance and then sent to
|

| the appropriate management and technical personnel, including

those in Operations. The publication, Nuclear Power Experience

Reports, is used as another source of input to the technical

| support and Operations staffs. The reports are reviewed by

I
.
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the cognizant discipline and factored into the Plant design,

construction and/or planned operation as appropriate along

with other inputs. Goldberg and Dewease, ff. Tr. 10548, at

32-33. Through the efforts of Nuclear Safety Analysis

Center and INPO, the many hundreds of LERs are now being

screened and distributed to interested parties, through a

service known as NOTEPAD, which HL&P uses. Id. at 33. InI addition, HL&P is represented on the EEI Nuclear Operations

Subcommittee, which is composed of the chief technical

support and operations personnel from many utilities in the

U.S. They meet tri-annually and exchange information concerning

operational experiences. M.
252. The NRC Staff reviewed HL&P's plans for limiting

control room access, control of shift relief and turnover,

establishment of Shift Supervisor responsibilities and

assuring proper feedback of Plant operating experience and

found them to be in accordance with NRC requirements and

acceptable for this stage of the operating license review

process. Crocker and Allenspach, ff. Tr. 10721, at attached

PSER, 13-22 - 13-23.

253. In accordance with the proposed STP Technical

Specifications, HL&P has established a Plant operations

Review Committee (PORC) to advise the Plant Superintendent

on matters important to safety and to review procedures,

tests, changes to Technical Specifications and safety-related

I
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systems, Technical Specification violations, 24-hour notification

items, Plant operations, and the Security and Emergency

plans. Goldberg and Dewease, ff. Tr. 10548, at 33-34; App.

Ex. 56, at 13.4-1 - 13.4-2.

254. The Nuclear Safety Review Board (NSRB) is a corporate

I headquarters committee of cxecutives and managers, chaired

by the Vice President, Nuclear Engineering and Construction.

The NSRB reviews such matters as proposed changes to procedures,

equipment, systems, Technical Specifications and the operating

licenses. It also reviews reports and meeting minuter of

the PORC and significant operating abnormalities which might

have nuclear safety significance. Goldberg and Dewease, ff.

Tr. 10548, at 34-35.

255. All design changes affecting basic engineering

design (equipment, structures, sizing and arrangement) or

Plant operability will be reviewed by the technical staff.

Changes will also require the concurrence of the PORC and

the NSRB. In addition to the normal review for technical

adequacy, requests for design changes will be reviewed to

determine any impact on FSAR comaitments, analyses, or

whether an unreviewed safety question is involved. Once the

request is approved, implementation of the design change

will be directed by the site technical group. I_ci . at 32.

HL&P is also committed to having an effective Independent

Safety Engineering Group: a dedicated engineering staff at

-233-
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the site, without operational responsibilities, which will

perform independent safety reviews. Its responsibilities

will include those specified in NUREG-0737, " Clarification

of TMI Action Plan Requirements." M . at 36. The NRC Staff

reviewed HL&P's existing and planned organizations for

performing review and audit functions and found them to be

in accordance with Staff guidelines and acceptable at this

stage of the review process. Crocker and Allenspach, ff.

Tr. 10721, at attached PSER, 13-21.

256. Based on this undisputed record and the foregoing

findings of the NRC Staff, with which we agree, we conclude

that HL&P's preparations for Plant operation are acceptable

and that HL&P has the necessary managerial competence to

operate the STP units safely in accordance with NRC

requirements.

I

I
I
i
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I
VIII. Contentions

257.
, , In its Memorandum and Order of August 3, 1979, the

Board admitted eight contentions in this proceeding. As

part of the effort to conduct an expedited hearing on QA

related issues, Contentions 1 and 2 were subsequently desig-

nated for consideration at the Phase I hearings. Contention

1 sets forth a number of alleged violations of 10 CFR Part 50,

Appendix B, from which the intervenors conclude that there

is "no reasonable assurance that the activities authorized

by the operating license for the South Texas Nuclear Project

can be conducted without endangering the health and safety

of the public ." and that the Commission "cannot make. .

the findings necessary for issuance of an operating. . .

license. ." Memorandum and Order, Attachment at 1-2. .

(August 3, 1979). Similarly, Contention 2 sets forth additional

alleged violations of Appendix B from which the intervenors

also conclude that the Commission cannot make such findings.

M . at 2. Intervenors presented no witnesses to support

their contentions. The testimony of Applicants and Staff's

witnesses thus stands substantially uncontroverted.

I A. Contention 1

1. Contention 1.1

258. Intervenors' Contention 1.1 alleges:

I There has been a surveying error which has
resulted in the eastern edge of the Unit 2 Mechanical

i
I -235



~
_

I
Electrical Auxiliary Building being constructed one
(1) foot short (in the east-west direction) from
its design location. This error violates 10 CFR
Part 50, Appendix B, Sections X and XI.

Id. at 1. The Applicants presented the testimony of Mr. Richard

W. Peverley, Assistant Engineering Project Manager-Special

Services, for Brown & Root. Tr. 7826 (Peverley). Mr. Peverley

has had approximately twenty years of engineering experience

in environmental testing, reliability, quality engineering -

and project management, and was responsible for Design

Quality Engineering, Document Control, Training and Engineer-

ing Material Control. Peverley (Contention 1.'(a), (b) and
(c)), ff. Tr. 7835, at 2.3. Mr. Peverley testified that in

September 1978, Brown & Root Field Engineers discovered an

error in the dimensions of the Unit 2, MEAB basemLt. Feverley

(Contention 1.1 1, ff. Tr. 7826, at 3. The error resulted in

the basemat being constructed one foot short on the eastern

side of the building. M. at 7. Upon discovery, a NCR was

written and the incident reported to the NRC pursuant to 10

CFR S 50.55(e). Tr. 7972 (Peverley). Brown & Root Houston

Engineering, under the coordination and management of Mr. Feverley,

thereaf ter undertook an assessment of the safety significance

of the error and the corrective action to be taken. Peverley

(Contention 1.1), ff. Tr. 7826, at 3.

259. On the basis of analyses perforned by Brown &

Root, HL&P chose to redesign interior equipment in the MEAB

'l
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to accommodate the dimensional change. M. at 4. Only

interior spatial modifications were made. I_d . at 5. The

redesign was thereafter verified to insure compliance with

applicable provisions of the FSAR and Security Plan. M. at

5-7. Based upon our inquiries, we determined that the

modifications of MEAS design create no problems in operating,

inspecting, maintaining or replacing any of the equipment in

the MEAB and that the changes "did not result in any increased

safety hazard." Tr. 7973-75 (Feverley).

260. The surveying error was probably caused by the use

of an incorrect reference point for the surveying calcula-

tions. Peverley (Contention 1.1), ff. Tr. 7826, at 7,

Attachment 1. Although QA personnel review all surveying

procedures, conduct documentation inspections to insure that

procedures are being implemented, perform periodic audits,

verify calibration of surveying equipment and inspect fit-up,

there was no applicable QA procedure to identify such an

error. Thus the only means of detection would have been to

completely resurvey the area. M. at 8; Tr. 7967-68 (Peverley).

261. To prevent future surveying errors, extensive

organizational and procedural changes were instituted in the

surveying organization. Feverley (Contention 1.1), ff. Tr.

7826, at 9; Tr. 7968 (Peverley). In addition, revised Brown

& Root procedures also required all surveyed layout points

I
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to be traversed back to the original monument in order to

assure closure. Peverley (Contention 1.1), ff. Tr. 7826, at

9; Tr. 7891 (Peverley).

262. Mr. Peverley testified that the surveying error

did not constitute a violation of 10 CFR Part 50, Appendix

I .

B, Criteria X and XI as alleged by intervenors. Although

Appendix B governs various aspects of surveying, Criteria X

and XI are inapplicable to the surveying activity which

resulted in the error in question. Tr. 7965-67 (Peverley);

Peverley (Contention 1.1), ff. Tr. 7826, at 9-10. Criterion

X (Inspections) imposes no requirements on surveyors.

Inspection of surveying activities is impracticable and

other verification methods are generally adequate. Peverley

(Contention 1.1), ff. Tr. 7826, at 7-10. Criterion XI (Test

Control) establishes requirements for testing in order to

insure accurate verification of the adequacy of basic activities.
!

M. at 9. Surveying is a basic activity rather than a test

and is therefore not governed by Criterion XI. M.
263. In an October 29, 1979, letter to the Staff pursuant

to 10 CFR $ 50.55(e), HL&P submitted its final report on the

surveying error. Crossman et al., ff. Tr. 10010, at Appendix

C. The Staff reviewed the engineering evaluation and redesign

and found no violation of Appendix B. Staff Ex. 113, at 2.

Seidle et al., ff. Tr. 9205, at 36.

I'
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264. On the basis of the undisputed factual record set

forth above, we conclude that the surveying error in the

MEAB basemat does not constitute a violation of Appendix B,

Criteria X and XI. Furthermore, appropriate design changes

were made to provide adequate assurance that the Unit 2 MEAB

is constructed in accordance with applicable safety require-

ments, and appropriate revisions were made in surveying

procedures to provide adequate assurance against recurrence

of such errors.

2. Contention 1.2

265. Intervenors' Contention 1.2 alleges:

There has been [a] field construction errorI and as a result, extensive voids exist in the
concrete wall enclosing the containment building,
in violation of 10 CFR Part 50, Appendix B, Sec-
tions IX and X.

Memorandum and Order, Attachment at 1 (August 3, 1979).

Applicants' panel of witnesses called to testify on concrete

related contentions was led by Mr. Gerald R. Murphy, Brown &

Root Assistant Discipline Project Engineer (Civil-Structural

Discipline) for STP. Mr. Murphy's qualifications are discussed

in V 211, supra. Mr. Gerald L. Fisher, Brown & Root Discipline

Project Engineer for the STP Civil Structural Group, who has

had 20 years of experience as a structural engineer in the

power industry and Mr. Charles M. Singleton, Brown & Root's

I:

lB
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Civil Discipline QC Superintendent for STP who had responsi-

bility for all concrete QC inspection activities also testified.I Murphy et al. (Contentions), ff. Tr. 6522, at 5-6. The

panel additionally included Mr. Joseph F. Artuso, President

of Construction Engineering Consultants, Inc., and Mr. Ralph

R. Hernandez, a Supervising Engineer in HL&P's Power Plant

Engineering Department (Civil Nuclear Support Section) whose

qualifications are set forth in V1 210-11, suora. Applicants'

witnesses also included Mr. David G. Long, a Senior Engineer

and former Lead Engineer, QA at STP. Murphy et al. (Contentions),

ff. Tr. 6522, at 74-75 (Long).

266. Voids in the concrete in the Unit 1 RCB shell wall

were first discovered by Brown & Root personnel in October

1978 (M. at 10-11) and reported to the NRC pursuant to 10

CFR 5 So.55(e). M. at 58 (Hernandez). As a result of this

discovery, an investigation was initiated in order to evaluate

the location and extent of voiding in the Lift 15 placement.

Id. at 11. The investigation initially encompassed only

Lift 15 because the voids discovered were concentrated near

the polar crane brackets in an area of high rebar congestion.

This factor, coupled with the failure of concrete pumping

equipment during the particular placement, suggested that

'

the voids were probably unique to this placement and not

indicative of a more widespread problem. M. at 80 (Long).

1
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267. The investigation began with a visual examination

of the placement and a sounding test, whereby the containment

liner was systematically tapped with a hammer in order to

identify potential void areas. Where a hollow sound was

produced, the area in question was marked on a grid map.

M. at 11. The actual detection of voids was accomplished

by drilling test holes through the liner plate in hollow

sounding areas as well as areas which would be most suscep-

tible to voiding, even if the sounding test indicated fully

consolidated concrete. Tr. 6866 (Murphy). The investigators

then conducted interviews with responsible persons, reviewed

all documents related to the affected placement and concluded

that the voids were caused primarily by the complex structural

arrangement and the large amounts of reinforcing steel which

impeded the flow of the concrete. Murphy et al. (Contentions),

ff. Tr. 6522, at 12-13. In addition, pumping equipment

malfunctions, visibility limitations and insufficient vibra-

tion were also identified as causal factors. M. at 13.

268. During the course of the investigation into Lift

15, information was received by site personnel that voids

might also be present in Lift 8 of Unit 1. Inspection of

Lift 8, by way of the same techniques employed to inves-

tigate Lift 15, disclosed that voids were indeed present.

I
I
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Thereupon, a program was developed to identify all signif-

icant voids in the RCB shell walls of Units 1 and 2. M.I
Sounding and drilling of the two units disclosed 105 voids,

representing approximately 0.1% of the total volume of

concrete in the shell walls. Id. at 14. The additional

I voids were found on1y in areas of high rebar concentration
~

(M. ) and therefore appeared to be caused by factors similarI
to those which caused the voids in Lift 15. The existence

of voids in areas of high rebar congestion have been found

in other containments of similar design. Tr. 6977 (Artuso);

see also, Tr. 3768-72 (Broom, Vurpillat). None of the voids

discovered at STP, with the exception of those found in Lift

15, could have been considered " critical" in that, if left

unrepaired, they would have jeopardized the structural

integrity of the RCBs. Tr. 6883-87 (Artuso).
269. Despite the likelihood that many of the voids

would have had no impact upon the structural integrity ofI the RCBs, an extensive program to develop a repair procedure

for all discovered voids was undertaken. Murphy et al.

(Contentions), ff. Tr. 6522, at 15. HL&P reviewed and

approved all phases of the detection and repair program and

participated in the detection and repair efforts. Id. at

57-60. Grout was injected under pressure until all voids

were filled. M. The grout was subsequently tested and

I
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found to have hardened to a strength equal to or in excess

of the surrounding concrete. M. at 17; Tr. 6723-24 (Murphy).,

270. Additional assurance as to the structural integrity

of the shell walls will be provided by various tests to be,

undertaken prior to operation. Tr. 7197-98 (Hernandez). A

post-tensioning test will be conducted which will cause

" observable structural failure" if any significant voids

remain. Murphy et al. (Contentions), ff. Tr. 6522, at 20.

A structural integrity test will be undertaken by pressurizing

the containment in excess of design basis events. Tr. 6889

(Hernandez). Finally, an integrated leak-rate test will be

conducted pursuant to NRC requirements. Tr. 6888-89 (Hernandez).
271. Mr. Artuso conducted an independent review of the

inspection and repair program and concluded that the program

provides assurance that existing concrete contains no signif-

icant voids. Murphy et al. (Contentions), ff. Tr. 6522, at

22-23; Tr. 6979-80 (Artuso). In addition, he also evaluated

Brown & Root's isw concrete placement procedures and other

efforts geared toward preventing future voids. He testified

that the procedures "will ensure that the [ future] placement

of the concrete will be properly performed and the resulting,

}

'g concrete structures will be properly consolidated." Murphy
|E

et al. (Contentions) ff. Tr. 6522, at 23-24.'

;I
,
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272. The evidence presented to the Board demonstrated

that the investigation and repair program conducted on theI RCB shell walls was " comprehensive" and resulted in a high

degree of assurance that all significant voids have been

identified and repaired. Id. at 59 (Hernandez). The

witnesses uniformly testified that, as a result of the

extensive detection and repair program undertaken, no voids

that might impair the structural integrity of the RCBs

currently exist. Tr. 7092-93 (Murphy, Artuso, Hernandez,

Long). The shell walls, as repaired, meet all applicable

safety requirements. Murphy et al. (Contentions), ff. Tr.

6522, at 17. In addition, the RCBs, when completed, will

have no voiding that might impair their structural integrity

and will effectively perform their design function. Tr.

7093-96 (Murphy, Artuso, Hernandez, Long, Singleton, Fisher).

273. As indicated in V 266, supra, the voids detected

. g in the RCB shell walls were caused primarily by a combination

| |
of local circumstances, including high rebar concentration

and various problems occurring during placement. In addition

to Brown & Root's QA program for concrete placement, HL&P

conducted a comprehensive program of formal and informal

| surveillance activities encompassing all stages of the

concrete placement process. Murphy et al. (Contentions),

ff. Tr. 6522, at 75-78. (Long). The existence of voids

|I
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I does not indicate an inadequate QA program. M. at 85-86;

Tr. 2274 (Oprea); Tr. 1595-6 (Amaral). Although some QA

personnel were reprimanded for permitting concrete pouring

to continue under inappropriate circumstances (Tr. 7087,

7219-33, 7144-45, 7164-65) (Singleton), this does not demon-

strate any violation of applicable procedures or Appendix B.

Instead it demonstrates that management was properly seeking

to assure the highest level of performance by QA personnel.

The causal factors have been addressed by modifications to

Brown & Root's concrete placement procedures and clarifica-

tions and improvements to HL&P's QA program intended to

increase HL&P's participation in planning and performing

concrete placement activities. See H 139-40, supra.

274. The NRC Staff reviewed and approved HL&P's actions

to detect and repair the voids and found no violations of

Appendix B. Staff Ex. 113, at 4-5; Staff Ex. 118, at 4-5;

Seidle et M., ff. Tr. 9205, at 36-37.

275. On the basis of the undisputed factual record

found above, we conclude that contrary to the allegations in

Contention 1.2, no significant voids currently exist in the

shell walls of either RCB and that there is no evidence that

the voids that existed resulted from violations of 10 CFR

Part 50, Appendix E, Criteria IX and X. Furthermore, the

voids were repaired in a manner that provides adequate

1
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assurance that the shell walls of both RCBs are constructed

in accordance with applicable safety requirements. j
,

|
3. Contentions 1.3 and 1.6 I

276. Intervenors have also raised two contentions which

address the documentation and verification of Cadwelding at

STP.*/ In-process surveillance and visual inspection of

completed Cadwelds are conducted by QC Inspectors at STP.I Inspection results are recorded in a Cadweld inspection

book. Murphy et al. (Contentions), ff. Tr. 6522, at 28. In

addition, destructive tensile testing is conducted upon at

least 2% of each Cadwelder's splices, and the results docu-

mented in the Cadwelder's test record and on a separateI summary sheet. M. Furthermore, during concrete preplace-

ment activities, if any Cadweld is discovered that does not

bear a QC Inspector's approval marking, it must be reinspected

or the documentation examined to confirm that it has previously
been inspected and approved. The preplacement concrete pour

card must indicate that compliance with inspection requirenents

has been verified. M. at 28-29.

*/ Alleged falsification of Cadwelding records is addressed
in U 327, infra.

5

I
i
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277. In Contention 1.3, intervenors allege:

In violation of Quality Assurance and Quality
Control requirements applicable to the South Texas
Nuclear Project with regard to document control
(10 CFR Pert 50, Appendix B, Sections VI and

I XVII), a field document relating to cadweld
inspections has been lost.

Memorandum and Order, Attachment at 1 (August 3, 1979). The

document allegedly lost was a Field Sketch Quality drawing

(FSQ-030) issued to a QC Inspector so that he could record

the "as-built" location of certain Cadwelds he had inspected.

Murphy et al. (Contentions), ff. Tr. 6522, at 34-35. The

purpose of an FSQ is to permit identification of the location

of adjacent Cadwelds should a Cadweld fail destructive

tensile testing and further investigation therefore be

required. Id. at 32; Tr. 7097-98 (Singleton). In the

absence of a test splice failure there is no need to identify

the precise location of particular Cadwelds. Murphy et al.

(Contentions), ff. Tr. 6522, at 33. Mr. Artuso, who has had

extensive experience in supervising in-process and visual

Cadweld inspections as well as destructive testing, testified

that although it is desirable to know precise Cadweld coor-

dinates in the event a sleeve or powder batch proves defective,

once the quality of the batches has been verified, the

unique location of each Cadweld is of " absolutely no signif-
'

icance." I_d . at 37-39. He also noted that he has never

' encountered a defective sleeve or powder batch. Id. at 39.

|I
|
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278. Applicants' inability to locate FSQ-030 was first

noted during a NRC Staff investigation in 1978. Id. at 34.

In I&E Report 78-15, the Staff listed the document's absence

as an unresolved item rather than an infraction, given the

absence of any NRC requirement that records documenting the

precise, as-built position of individual Cadwelds be main-

tained. Id.; Seidle et al., ff. Tr. 9205, at 33; Staff Ex.

I 13. Applicants subsequently discovered that rather than

being lost, FSQ-030 had never been initiated. Although the

document had been issued to a QC Inspector in order to

record the location of certain Calwelds he had inspected,

the drawing was apparently never made. Murphy et al. (Conten-

tions), ff. Tr. 6522, at 35. The Cadweld inspection book

revealed that all of the 14 splices that should have been

recorded on FSQ-030 had been inspected and found acceptable

and that all were in the secondary shield wall of the Unit

1, RCB Internals. In addition, a design drawing was identified

which indicated the general locations of the 14 splices.

M. Given this additional information, the Staff closed out

this unresolved item in I&E Report 78-18. Staff Ex. 14.

279. The testimony demonstrated that Applicants' inability

to identify the precise location of the 14 splices is entirely

E insignificant. Given the absence of any test splice failures,

the satisfactory inspection of all the affected welds and

I
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the absence of any material failures in the affected sleeve

and powder lots, FSQ-030 had no further quality-relatedI significance. Murphy et al. (Contentions), ff. Tr. 6522, at

35-36; Tr. 7097-99 (Singleton, Hernandez). Furthermore,;

intervenors' allegation that FSQ-030 was lost is contrary to

the findings of the Staff and Applicants.

280. As a result, we conclude that this incident does

I not constitute a violation of 10 CFR Part 50, Appendix B,

Criteria VI and XVII, and that the absence of FSQ-030 will

not affect the safe operation of the STP.

281. Intervenors' Contention 1.6 alleges:

There are cadwelds which have been integrated
into parts of the plant structure which are not
capable of being verified with regard to compliance
with 10 CFR Part 50, Appendix B, in violation of
Sections IX and X of Appendix B.

Memorandum and Order, Attachment at 1 (August 3, 1979). As

the result of the discovery by HL&P QA personnel, in 1978,

of certain documentation problems, a Cadweld DocumentationI Task Force (CDTF) was established to conduct a thorough

'

review of Cadwelding records. Murphy et al. (Contentions),

ff. Tr. 6522, at 87-88 (Long). The CDTF examined the records

of over 36,000 Cadwelds and found in-process and visual
|

|I inspection records for all but about 190. Id. at 29. In

:
|

approximately 150 of those cases, visual inspection was
i

verified by reference to the applicable concrete pour card,'

1|
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which recorded whether appropriate visual inspections had

been conducted prior to concrete placement. M. at 29-30.
In the remaining cases, the CDTF could not identify the

applicable pour card. M. at 30. Mr. Singleton testified

that in these instances, the Cadwelds may never have existed,

their inspection records may have been misplaced, or the

Cadwelds may have been removed prior to inspection in orderI -

to accommodate other structures. M. Thus, the CDTF was

able to verify that the vast majority of Cadwelds had been

visually inspected and approved. Id. at 36. Furthermore,

the fact that Cadwelds are rechecked, either by reviewing

records or reinspection prior to concrete placement, providesI additional assurance that no unacceptable splices exist in

the Plant structures. Id. In addition to reviewing inspec-

tion records, the CDTF also examined testing documentation

to verify that pertinent testing requirements had been met.

M. at 30-31. Review of Cadwelder test records and test

I summaries revealed that testing requirements had indeed been

met and that documentation was satisfactory. M. at 31.

282. Although in-process and visual inspection could

not be documented in about 40 cases, even if these Cadwelds

were indeed incorporated into the structure without inspec-I tion, they would not adversely affect the structural integrity

of the Plant. The rejection rate of Cadwelds is extremely

low; in fact, only approximately 1% of the 36,300 Cadwelds

I
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I reviewed had been rejected as a result of visual inspection.

. M. at 30. Furthermore, testing results indicate that

virtually all Cadwelds meet tensile strength requirements

even if rejected as a result of visual inspection. M.
During the construction of the STP, 1,200 Cadwelds have been

tensile tested and only five have failed to perform adequately.

In three of those cases, the reinforcing bar itself failed

rather than the splice. Id. at 31. Mr. Murphy concluded

that "the probability that a Cadweld which was not subjected

to inspection would fail to perform in accordance with the

design requirements is remote." Id. at 30. Mr. Murphy'sd

confidence was supported by Mr. Artuso who testified that

Cadwelding is an exceptionally reliable procedure in which

virtually every splice tested meets tensile strength require-

ments. M. at 38. Mr. Hernandez also concurred that the

Cadwelds installed and documented at STP are adequate to

perform their design function. He pointed out that the

safety margins designed into the STP structures assure that

the Plant will perform adequately "even if there were

instances of Cadwelds that were below design strength or

completely omitted from the structure." Id. at 61-62

(Hernandez). Finally, Mr. Long testified that the absence

of a very small portion of the Cadweld documentation does

not evidence a breakdown in QC and that there exists
" extensive confirmation that the actual shooting and

-251-

-- _



_

I
I
I inspecting of Cadwelds has been done properly and routinely."

I_d . at 88 (Long).

283. In I&E Report 78-15, the NRC Staff noted certain

procedural violations and one instance in which a Cadwelder

had concealed a Cadweld void with a piece of wire. Staff

Ex. 13. In response to the Staff's findings, HL&P and

Brown & Root undertook an additional examination of existing

Cadwelds and instituted several corrective measures. HL&P

reexamined 733 Cadwelds and Brown & Root reexamined 535

splices shot during the night shifts. Murphy et al. (Con-

tentions), ff. Tr. 6522, at 37. All Cadwelds reinspected

were determined to be acceptable. I_d . Brown & Root also

destructively tested two splices from each Cadwelder on the

night shift and all performed edequately. M. In addition

to the reinspection programs, Brown & Root conducted retrain-

ing sessions for Cadwelders and Inspectors focusing on

proper Cadwelding procedures. M. at 90 (Long). Procedures

were also revised to delete requirements not essential to

the production of an acceptable Cadweld, and Brown & Root

increased surveillance activities. M. The Staff reviewed

these measures and closed out the matter in I&E Report

78-17. Staff Ex. 16. Although the violations reported in

ISE Report 78-15 may not be literally encompassed in the

intervenors' contention, we concur that Applicants' have

taken satisfactory remedial measures thereon.
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I 284. In response to our inquiries, the witnesses testi-

fled that virtually all existing Cadwelds have been inspected

in accordance with NRC requirements and that adequate inspec-

tion has been verified in the vast majority of the cases.

Tr. 7097-98 (Singleton, Hernandez, Long). The witnesses

uniformly concluded that the inability to document inspection

of 40 Cadwelds will not affect the structural integrity of

the safety-related structures. Tr. 7100-03 (Murphy, Artuso,

Singleton, Hernandez, Long).

285. On the basis of the foregoing undisputed record,

we conclude that virtually all Cadwelds incorporated into

the structures at STP have been inspected and verified for

compliance with all applicable inspection, testing and

safety requirements. The absence of documentation for 40

Cadwelds out of a total of over 36,000 does not reflect a

serious deficiency in Applicants' QA performance, does not

constitute a violation of Appendix B and does not require

remedial action. The existence of such minor documentation

deficiencies does not impair either the adequacy of con-

struction or the ability of the faciltity to operate safely.

4. Contention 1.4

286. Intervenors' Contention 1.4 alleges:

There are membrane seals in the containment
structure which are damaged, indicating a violationI of 10 CFR Part 50, Appendix B, Sections X, XV and
XVI.

I.
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Memorandum and Order, Attachment at 1 (August 3, 1979).

Applicants' witnesses testified that the waterproofing

membrane placed around the containment buildings and other

structures at STP is a laminated sheet material which consists

of rubberized asphalt bonded to a polyethylene sheet and

which is placed to cover all exterior surfaces below grade.

Murphy et al. (Contentions), ff. Tr. 6522, at 40. The

purpose of the membrane is to provide a redundant means of

protecting below-grade structures against groundwater seepage.

M. at 40-41. The principal means for eliminating ground-

'

water seepage into the containment structure, however, are

the continuous steel liner, the design of reinforcing steel

to control potential crack widths in the concrete and the

low water to cement ratio in the concrete which helps ensure

watertightness. M. at 39-40, 63-64 (Hernandez). Although

the waterproofing membrane was not required by any applicable

regulations, codes or standards, HL&P concluded that its low

cost, ease of installation and ability to provide a redundant

barrier to groundwater seepage warranted its inclusion in

the Project. M. at 40-41, 63 (Hernandez). No credit is

taken for the membrane in determining whether the containment,

buildings meet applicable leak-tightness criteria. M. at,

41. Because the requirements for materials and installation

are set forth in a concrete construction specification which

is a safety-related document, the membrane is classified on
,
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I the Project as a safety-related item. The impact of this

classification is simply to impose more stringent documenta-

tion requirements. M.

287. During construction activities at STP, some localized

damage to the waterproofing membrane has occurred. M. at

43. Mr. Artuso, who has supervised in-progress and final
;

inspections on membranes at other nuclear plants, testified

that such damage is not an uncommon occurrence and frequently

results from sharp objects striking the membrane during

backfill placement. M. at 44-45. Repair is a relatively

simple task which can be accomplished without impairing the

membrane's effectiveness. M. at 45. As shown by the

testimony, membrane repair is "one of the easiest procedures
'

on the Project " and there is "no reason to believe. . . . .

that damage would be overlooked." M. at 92 (Long). In.

each instance where the membrane was damaged, QA identified

the damage prior to placing backfill and documented it in an

NCR. A review of the applicable NCRs disclosed that in all

cases the damage had been repaired and the item closed. M.

at 43, 92 (Long). The witnesses were unaware of any instance

in which an unrepaired membrane seal was covered with back-

fill. Tr. 7104-06 (Murphy, Singleton, Hernandez). Mr.

Artuso testified that damage occurring after backfill has

been placed is " extremely unlikely." Murphy et al., (Con-

tentions), ff. Tr. 6522, at 45.
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288. Although the evidence demonstrated that the water-

proofing membrane has been repaired whenever it has been

found to be damaged, the witnesses discussed the theoretical

effect of such damage on the ability of the various Plant

structures to resist groundwater seepage. Localized damage

or even substantial separation of the membrane from the

structure itself would not significantly impair structural

integrity. Id. at 43, 45; Tr. 7104-08 (Artuso, Murphy,

Hernandez). Although there was no basis to believe that the

membranes around the containment buildings are currently

damaged, HL&P reanaly=ed the potential consequences of such

damage. Murphy et al. (Contentions), ff. Tr. 6522, at 64

(Hernandez). Based upon this analysis HL&P concluded "that

the waterproofing membrane does not add significantly to the

waterproofing of the containment building, and that even

total absence of the membrane would be of no safety signif-

icance." Id.; Tr. 7074-75 (Artuso).

289. In September 1979, the NRC Staff investigated

allegations that portions of the waterproofing membrane had

been installed and covered without being inspected. In I&E

Report 79-14, the Staff concluded that the allegations could

not be substantiated. Staff Ex. 32. Mr. Long testified

that in reviewing NCRs and QC inspection records in prepara-

tion for the hearing, an NCR was discovered which indicated

that in one instance, backfill had been placed over a membrane

I
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prior to inspection. Murphy et al. (Contentions), ff. Tr.

6522, at 92 (Long). The NCR had been dispositioned, however,

by removing the backfill and inspecting the membrane.

Mr. Long also testified that all of the NCRs which docu-

mented membrane damage had been properly dispositioned,

indicating " rework" or " repair" of the affected area. M.
290. On the basis of the foregoing undisputed record we

conclude that there is no evidence to support intervenors'

contention that damaged membrane seals have been incor-

porated into the containment structures at STP. To the

contrary, where such damage has occurred it has been repaired,

even where removal of backfill was necessary to obtain

access. Moreover, even if such damage did exist, any resulting

'

degradation in watertightness would be insignificant, since

the membrane serves only as a redundant protective device

and is not one of the methods principally relied upon to

ensure that groundwater does not enter the Plant structures.

Although membrane materials and installation requirements

are set forth in a safety-related document, the membrane

itself has no safety significance. We also conclude that

there has been no violation of 10 CFR Part 50, Appendix B,

Criteria X, XV and XVI related to the waterproofing membrane.

5. Contention 1.5

291. Intervenors' Contention 1.5 alleges:

There are steel reinforcement bars which are
missing from the concrete around the equipment
doors in the containment and such bars are missing
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:W from the containment structure as well, indicating
violations of 10 CFR Part 50, Appendix B, Sections
X, XV and XVI.

.I
Memorandum and Order, Attachment at 1 (August 3, 1979). The

Applicants called several witnesses intimately involved with

the design, placement and inspection of reinforcing steel,

' or rebar, at STP. In addition to Mr. Hernandez and Mr. Long,

Mr. Gerald L. Fisher has supervised all civil and structural

engineering, including rebar design. Mr. Murphy was directly

involved in drafting the concrete construction specifications

governing rebar placement. Finally, Mr. Singleton, as a

Civil QC Inspector and Supervisor, has been responsible for

in-process and final rebar inspection. Murphy et al. (Conten-

tions), ff. Tr. 6522, at 46.
'

292. Prior to rebar installation, QC' Inspectors review

all applicable design drawings in order to familiarize

themselves with the specific attributes of the particular

placement. In-process inspections are performed during

which the Inspector identifies discrepancies from the design

which, if left uncorrected, would require the issuance of an

NCR. M. at 49-50. If the discrepancy can be corrected by

rework, the QC Inspector notes the item on a Pre-Pour Inspec-

tion Checklist or " punch list" for review prior to authorizing.I
concrete placement activities. Murphy et al. (Contentions),

ff. Tr. 6522, at 50, 67 (Hernandez). If rework is not
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I possible, Construction may initiate a Field Change Request

(FCR)*/ in order to obtain Engineering approval for a design_

change to accommodate the construction problem. M. at 50.
FCRs may also be issued if circumstances arise in which

rebar cannot be erected as designed due to congestion,

unforeseen interferences or accessibility problems. M. at

66 (Hernandes). QC Inspectors ultimately perform a finalI .

inspection of rebar placements, at which time NCRs are

written for any items not conforming to design specifications.

M. at 50. All NCRs are reviewed by the responsible Design

Engineer and dispositioned by requiring rework, repair, ,

scrapping or permitting "use as is." Id. at 67 (Hernandez).
293. Intervenors alleged that there is rebar " missing"

from the equipment doors and other areas of the containment

structure. In the course of discovery, CCANP identified to

Applicants several specific concrete pours in which rebar

was allegedly missing. M. at 68-69. HL&P conducted an

analysis of the documentation for the enumerated pours, as

well as for the Unit 1 containment equipment hatch. M.
All construction documentation and QC inspection reports

were reviewed. In addition, all NCRs and FREAs involving

mislocated or omitted rebar in both containments were examined.I
Y FCRs were formerly known as Field Requests for Engi-

neering Action (FREAs). Id. at 49.
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I_d . at 68. HL&P's investigation revealed that a number of

NCRs and FREAs had been written, approving changes in the

rebar design specifications for the equipment hatch and the

designated pours. In approximately half of the cases in

which rebar was reported as omitted, repair was performed;

in the remaining cases, Design Engineering approved elimina-

tion of the reinforcing steel from the design specifications.

M. at 69. In every instance, the omission or relocation of

rebar was approved in accordance with the Project procedures

or repaired. d. at 70.

I 294. The witnesses testified that no unapproved omission

of rebar has been found and that discrepancies between the

actual rebar configuration and the original design have been

fully documented and approved by Design Engineering. Id. at

51-52; Tr. 7108-11 (Fisher, Singleton, Hernandez, Long).

The effect of this approval is to alter the design of the

affected structures. Murphy et al. (Contentions), ff. Tr.

6522, at 70 (Hernandes). Furthermore, there is no evidence

that QC Inspectors failed to inspect or document rebar

placement activities in accordance with applicable require-

ments. Id. at 51, 71. The allegation that rebar is missing

from the equipment hatch apparently stems from charges mace

by a former Brown & Root employee. Mr. Hernandez testified

that at the time this employee was terminated, only one-fourth

of the final inspections for the equipment hatch had been
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conducted. M. at 71. Therefore, it was quite possible

that the allegation pertained to a placement that had not

yet been the subject of a final inspection. Furthermore,

the NRC Staff investigated the allegations that rebar was

missing from the Unit 1, RCB equipment hatch and no irregu-

larities in the documentation or other evidence of missing

rebar were discovered. Seidle et a_1_., ff. Tr. 9205, at 37.

The Staff followed up with an investigation into CCANP's

charges that rebar was missing from other areas of the

containment structure. Staff Ex. 54. The Staff found "no

documented evidence that reinforcing bars were missing" from

the pours which were identifiable by CCANP's designation.

I_d . at 10. Finally, in response to our inquiries, we deter-

mined that the extreme conservatism in design, as well as in

the applicable codes and regulations, provides a high degree

of confidence that isolated instances of missing rebar would

have no appreciable impact on the structural integrity of

! the containments. Tr. 7109, 7111-13 (Artuso, Fisher, Hernandez,
,

Murphy).

| 295. On the basis of the undisputed factual record, we
| |' W conclude that there is no evidence that any undocumented or

unapproved omissions of rebar exist in the containment,

j structures at STP. Even if isolated deviations do exist,
,

the testimony clearly indicates that no impairment of
1

I structural integrity will result. We find that there has

I
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been no violation of 10 CFR Part 50, Appendix B, Criteria X,

XV and XVI related to " missing" reinforcing steel.

6. Contention 1.7

296. Contention 1.7 consists of five allegations ((a)

through (e)) that Applicants have not met the QA requirements

of 10 CFR Part 50, Appendix B, Criteria III and IX. Memorandum

and Order, Attachment at 1-2 (August 3, 1979). Applicants

called Mr. Peverley to testify on Contentions 1.7(a), (b)

and (c), which relate to design change procedures. As

Assistant Project Manager-Special Services for Brown & Root,

Mr. Peverley was responsible for Design QE, Document Control,

Training and Engineering Material Control and was engaged in

QE activities at STP for approximately 5-1/2 years. Peverley

(Contentions 1.7(a), (b) and (c)), ff. Tr. 7835, at 2.

297. In Contention 1.7, subparagraph (a), intervenors

specifically allege:

Efforts by quality control inspectors toI verify that design changes were executed in
accordance with the purposes of the original
design were repeatedly and systematically
thwarted.

Memorandum and Order, Attachment at 1 (August 3, 1979).

Prior to the Show Cause Order, all requests from construc-

tion site personnel for design modifications, deviations or

clarifications were embodied in FREAs. Since such requests

were reviewed and dispositioned by the Engineering Department,

all design modifications, clarifications and deviations from

design were reviewed and approved by that Department. Peverley

I 2e2



(Contentions 1.7(a), (b) and (c)), ff. Tr. 7835, at 5. QC

Inspectors played no role in this system. Their function

was to verify and document that work performed by Construc-

tion personnel met all applicable design specifications and

procedures. Id. at 4. To the extent that a design change

was embodied in Engineering's disposition of a FREA, the QC

Inspector's function was solely to assure that actual con-
~

struction corresponded to the new design requirements. Tr.

7911-12 (Peverley). QC personnel were not responsible for

assuring that the design change achieved the purposes of the

original design.

298. To the extent that intervenors' ambiguous Conten-

tion may be alleging that QC Inspectors were improperly

" thwarted" from communicating with design personnel, the

evidence is to the contrary. Testimony was presented con-

cerning a memorandum written by Brown & Root's Civil

Discipline QC Superintendent at STP in 1979 instructing only

Lead QC Inspectors to communicate with Design Engineering.

The evidence demonstrated that the intent of that memorandum

was not to prevent QC Inspectors from obtaining Design

Engineering clarifications, but was instead to reduce the

amount of time Inspectors were spending discussing design

issues with Design Engineering by telephone. Thus the

memorandum was intended to assure that QC Inspectors were

|
)
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available to perform their assigned duties and to foster a

more efficient method of obtaining design clarifications by

lead QC personnel. In writing the memorandum, the QC Super-

intendent was exercising his duty to make sure that QC

Inspectors understood the scope of their duties. Warnick g

al., ff. Tr. 8032, at 19-2 Tr. 8492-95 (Singleton).

299. The NRC Staff found no evidence that QC Inspector
.

efforts to verify design changes with Design Engineering

were repeatedly or systematically thwarted. Seidle et al.,

ff. Tr. 9205, at 26. We conclude that Contention 1.7(a) is
without merit and that there were no violations of Appendix B

with regard to the QC Inspectors! role in executing design

changes.

300. In Contention 1.7, subparagraph (b), intervenors

specifically allege:

There were personnel other than the original
designer approving design changes with no first
hand knowledge of the purpose of the originalI design.

Memorandum and Order, Attachment at 2 (August 3, 1979).

This Contention apparently stems from the earliest assign-

ment of Design Engineers to the STP site. In 1978, HL&P

directed Brown & Root to begin to provide site Design Engineers

in order, inter alia, to process FREAs. Peverley (Contentions

I
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1.7(a), (b) and (c)), ff. Tr. 7835, at 7. Full implementation

of the organizational change was expected to take three to

six months. In the interim, Brown & Root appointed Mr. Douglas

Robertson, a Civil Engineer already stationed at STP to

conduct geotechnical activities, as the first Site Design

Engineer. M. at 7-8. An interim procedure was thereafter

developed to permit him to process certain field requests

for design changes. Pursuant to this interim procedure,

Mr. Robertson forwarded all design change requests directly

to the responsible Design Engineer, except for those he

determined to be within his field of technical competence.

Before Mr. Robertson could approve even those within his

field of expertise, however, he was obligated to contact the

responsible Design Engineer and obtain his preliminary

approval. Id. at 8-9. If the Design Engineer believed that

the FREA was "significant" or required calculations, he

would immediately receive the FREA himself for disposition.

If, on the other hand, the FREA was relatively straight-

forward, the Des'.gn Engineer would authorize Mr. Robertson

to approve the design change. M. This preliminary approval

enabled Construction personnel to implement the design

change, while the FREA was forwarded to the responsible

Design Engineer for subsequent processing in the normal

course, including review by the Discipline Project Engineer,

1
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Design QE, Engineering Project Manager and a design verifier.

I_d . at 8-9; Tr. 7903 (Peverley). Under these interim procedures,

there was a " minimum risk of having to do some rework," but

HL&P and Brown & Root concluded that "no safety risk" was

involved. Peverley (Contentions 1.7(a), (b) and (c)), ff.
'

Tr. at 9.

301. The NRC Staff found no evidence that design changes

were approved by persons without the requisite knowledge of

the purpose of the original design. Seidle et al., ff.

Tr. 9205, at 25-26. We conclude that Contention 1.7(b) is
without merit and that the record contains no evidence of

any violation of Appendix B with regard to the adoption and

implementation of the foregoing interim procedures for

processing FREAS at the site.

302. In Contention 1.7(c), intervenors allege:

There were design changes approved by personnel
unqualified in the type of design where the change
was made.

Memorandum and Order, Attachment at 2 (August 3, 1979).

This Contention also apparently refers to Mr. Robertson's

tenure as the first Site Design Engineer at STP and implies

that he was unqualified to approve FREAS under the interim

procedures discussed in VU 300, supra. To the contrary,

the testimony demonstrates that Mr. Robertson was completely

qualified to approve design changes in the Civil / Structural
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field. He holds a degree in Civil Engineering and at the

time of his assignment as Site Design Engineer, he had

approximately 20 years of experience as a Civil Engineer in

numerous technical areas including soils and concrete

technology, which were the most active construction

activities at STP at the time. Peverley (Contentions 1.7(a),

(b) and (c)), ff. Tr. 7835, at 10-11; Tr. 7900 (Peverley).

Mr. Peverley testified that he knew Mr. Robertson to be

" extremely well qualified" in the Civil / Structural field.

Id. Moreover, as discussed in 1 300, infra, all FREAs

approved by Mr. Robertson were nevertheless subsequently

processed by the responsible Design Engineer and others in

the normal course. I_d .

303. The NRC Staff found no evidence that any design

changes were approved by unqualified personnel. Seidle et

al., ff. Tr. 9205, at 26. We conclude that Contention 1.7(c)
is without merit and that the record contains no evidence

that any design change was approved by unqualified personnel

or that any violation of Appendix B resulted from such

approval.

304. Contentions 1.7(d) and (e) allege the following:

d. There were numerous pour cards that wereI supposed to record the correct execution of concrete
pours which were falsified by numerous persons;

I
I
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e. There has been and continues to be assaults
on the Applicant's quality control inspectors,
continual threats of bodily harm to those inspectors,I firing of inspectors, and other acts constituting
a pattern of behavior designed to intimidate the
inspectors. As a result of the intimidations,
certain ir.spections were never done because the
inspectorn decided to play cards over a period of
four months rather than risk their safety on the
plant grounds.

Memorandum and Order, Attachment at 2 (August 3, 1979).

In disposing of Contention 1.7(e), we need deal only with

its basic thrust, which is that QC Inspectors participated

I in alleged card games, rather than conducting inspections,

because of alleged assaults, threats of bodily injury and

other acts of harassment. Tr. 6446, 6459-6462, 6485, 6491-92.

Whether or not Contention 1.7(e) was intended to cover more
generally alleged assaults, threats of bodily harm and otherI acts of harassment, these subjects are addressed in $1

47-51, supra. With respect to Contention 1.7(d), Applicants

determined in CCANP responses to interrogatories that the

alleged falsifications of pour cards were the result of the

alleged card games and provided testimony on that basis.

I Tr. 4836-38 (Grote); Tr. 6460-62 (Duke); Tr. 8450-54 (Singleton).

Since the intervenors never produced evidence of any other

alleged falsification of pour cards, our findings on Conten-

tion 1.7(d) are similarly limited and, thus, we address

Contentions 1.7(d) and 1.7(e) together.

I
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I 305. As specifically understood by Applicants and the

NRC Staff, Contention 1.7(e) alleged that following an

altercation on June 30, 1977, between QC Inspector James

Marshall and a concrete foreman, Joe Bazea, the civil QC

Inspectors voted to stop performing their inspections and a

number of them began playing card games during working hours

at the job site. Tr. 6491-92. During this period, which
.

allegedly lasted four or five months, the Inspectors allegedly

signed-off any pour cards presented by Construction personnel.

These allegations were addressed by Applicants in the pre-filed

direct testimony of witnesses Knox M. Broom, Senior Vice

President of the Brown & Root Power Group, and Charles M.

Singleton, Civil Discipline QC Superintendent for Brown &

Root, and by the NRC Staff's first panel of witnesses.

Broom and Vurpillat, ff. Tr. 3646, at 32-34; Warnick et al.,

ff. Tr. 8032, at 26-27 (Singleton); Seidle et al., ff. Tr.

9205, at 54-55. When it developed that John B. Duke, a

witness for Applicants on another subject, was also an

alleged participant in the card games (Tr. 6311), he was
,

I recalled as a Board witness (Tr. 6317-19, 6451) and questioned

[
extensively about the alleged card games. Tr. 6459-514

|

(Duke). Intervenors presented no witnesses to substantiate

the allegations made in their contentions.

I
| I
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306. Two of the alleged card players, Mr. Singleton and

Mr. Duke, testified concerning this allegation. Tr. 8442-54I (Singleton); Tr. 6459-534 (Duke). It is apparent that card

games were played by QC Inspectors during periods of low

activity and during daily lunch breaks. Tr. 8442, 8447,

8452 (Singleton); Tr. 6461, 6497 (Duke). Mr. Singleton was

employed at STP in December 1976 and recalled that the

period December 1976 through January 1977 was one of low

activity during which such card games were prevalent. These

card games broke up after January 1977 because construction

activity increased. Tr. 8442, 8454 (Singleton). Similarly,

Mr. Duke recalled the card games ending in December 1976 or

January 1977'. Tr. 6482-84 (Duke).
307. Both witnesses denied that the card games inter-

fered with inspection activities. Warnick et al., ff. Tr.

8032, at 27 (Singleton); Tr. 8453-54 (Singleton); Tr. 6462

(Duke). Mr. Singleton had no knowledge of the alleged vote

of the civil QC Inspectors taking place after the Marshall-

Bazea altercation (June 30, 1977), and Mr. Duke was not even

working at STP at this time. Tr. 8453 (Singleton); Tr. 6459

(Duke). Four other QC Inspectors contacted by Mr. Singleton,

three of whom were alleged card players and one of whom was

not, reported no recollection of extensive card games in the

I
I

.
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mid-to-late 1977 period. Tr. 8706-07 (Singleton). Similarly,

Mr. Broom discussed the event with some of the alleged card

players and found no confirmation of the allegation. Tr.

4159-60 (Broom). The record also reflects that another of

the alleged card players, Mr. Lazear, was not at the job
.

site during the alleged card game period. Yet another

alleged card player, Mr. Wilson, was at the site only until

August 12, 1977. CCANP Ex. 53A. Intervenors never sought

to explain the contradiction between the absences of Mr. Duke,

Mr. Lazear and Mr. Wilson from the site and the timing of

the alleged card games. This allegation has not been consistent

in other respects as well. At various times, Mr. Swayze

(the sole source identified by intervenors for this allega-

tion) has identified different individuals as card players,

different time periods for the alleged card games and different

reasons for starting the game. Broom and Vurpillat, ff. Tr.

3646, at 32-33; Tr. 3786-88, 4160 (Broom). While one such

inconsistency in the identities of card players was explained

as the error of CCANP's representative, rather than the

alleger (Mr. Swayze), no explanations were offered for the

other noted inconsistencies. Tr. 3930 (Broom).
308. Brown & Root investigated the card game allegation

when it was first made by Mr. Swayze in March 1979. The

available QC Inspectors named by Mr. Swayze were questioned,
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and all denied the allegation. Broom and Vurpillat, ff. Tr.

3646, at 32. A subsequent analysis of STP inspection records

revealed that there was no discrepancy between the level of

nonconformance reporting in the July-November 1977 period as

compared to other periods. Thirty-eight deficiencies were

identified and reported by alleged card players during the

alleged card game period. This review indicates that the

Inspectors were doing their jobs. Broom and Vurpillat, ff.

Tr. 3646, at 33-34; Tr. 4836-37 (Grote).

309. The card game allegation also was investigated by

the NRC and found to be unsubstantiated. Staff Ex. 32, at

9-10. The Staff interviewed nine individuals working on the

job site during the alleged card game period. No supporting

evidence was found. Two individuals indicated that card

games had occurred during periods of low activity in 1976,

but these games did not interfere with inspection activities.

Id. The Staff's evidence on this allegation is consistent

with that presented by Applicants and developed on cross-

examination.

310. In addition, NRC Staff personnel were at the STP

site shortly after the Marshall-Bazea incident and inter-

viewed all civil QC Inspectors. Seidle et al., ff. Tr. 9205,

at 15-16; Staff Ex. 4. None of the Inspectors described the

I
I
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conditions alleged by the intervenors or the vote to the NRC

investigators. By contrast, the Staff found that some of

I the Inspectors complained only of minor harassment during

concrete pours and that the Inspectors uniformly agreed that

disputes with Construction workers had not adversely affected

their job performance. Seidle et al., ff. Tr. 9205, at

17-18; Staff Ex. 4. These findings, made at the relevantI time, are inconsistent with the card game allegation which

was not made until many months later.

311. In light of the total absence of evidence in

support of the allegations that QC Inspectors engaged in

card games rather than performing inspections, and falsified

pour cards as a result thereof, the considerable undisputed

evidence to the contrary and the noted inconsistencies

between various versions of the allegations and between the

allegations and the record evidence, we conclude that although

some QC Inspectors did engage in card playing during periods

of low activity and lunchbreaks in late 1976 and early 1977,

these card games did not interfere with the performance of

QC inspections at STP and that pour cards were not falsified.

8. Contention 1.8

312. In I&E Report 81-28 (Staff Ex. 124) the NRC Staff

addressed certain allegations which served as the basis for

additional Contentions 1.8(a)-(d), admitted by the Board in

|
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its Fourth Prehearing Conference Order. Contentions 1.8(a)
and (b), both of which were based upon Allegation No. 1 inI I&E Report 81-28, allege as follows:

I a. As evidenced by the investigative results
in Allegation 1 of I&E Report 81-28, Houston
Lighting & Power management failed to assure
prompt corrective action by Brown & Root in theI area of access engineering in violation of Criterion
XVI of 10 C.F.R. Part 50, Appendix B.

b. As evidenced by the investigative results
in Allegation 1 of I&E Report 81-28, Houston
Lighting and Power management does not have a
consistent policy on the issuance of stop work1

orders in violation of Criterion 1 of 10 C.F.R.
Part 50, Appendix B.

313. Allegation No. 1 stated that HL&P management

personnel disagreed.with QA personnel who wanted to issue a

stop work notice to Brown & Root Design Engineering, based

upon delays in correcting perceived deficiencies in the

Brown & Root Design Engineering program for access engineering,

which had been the subject of an earlier NCR. Staff Ex. 124

at 4. As a result of the facts found in investigating this

allegation, the Staff concluded that HL&P QA and Project

Managers chose to accelerate resolution of the NCR rather

than issue a stop work notice and that the NCR had been

properly addressed, in that a final resolution had been

agreed upon by Brown & Root and HL&P and was pending final!I 1mplementation by Brown & Root. M. at 3. The investigators

found no instance of failure to meet NRC requirements. M.

at 1.
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314. Applicants elaborated upon the circumstances

1
involved in Allegation No. 1 in testimony presented by a |

panel consisting of three HL&P employees, Messrs. Richard A.

Frazar, Johnny L. Blau and Harry G. Overstreet, who, at the

pertinent times were serving respectively as STP QA Manager,

acting Project Engineering Manager, and supervisor of the QA

group which had responsibility for the issues involved in

the NCR. Frazar et al., ff. Tr. 10123, at 2-3. The NCR

contained three issues concerning access engineering: (1) that

Brown & Root did not appear to have procedures in place to

implement access design; (2) that the manual containing the

criteria for access design had not been updated every six

months as required by its terms; and (3) that access design

was being conducted using a draft Technical Reference Document

(TRD). M. at 5. Two of these concerns were contained in

an NCR written in November 1980, and the third was added

when the NCR was revised on June 5, 1981. M. at 4-5. At

the time that the NCR was revised, HL&P QA considered issuing

a stop work notice. M. at 5-6. As Mr. Overstreet, who

made the decision, explained, the purpose of the stop work

notice that had been drafted was not to terminate an activity

which might cause irreparable damage, but instead, merely to

force a resolution of the outstanding issues. M; Tr. 10201

(overstreet). When the HL&P Project Manager requested an

I
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opportunity to get Brown & Root management's attention

focused on resolving these issues without a stop work notice,

Mr. Overstreet agreed. Frazar et al., ff. Tr. 10123, at 6.

Such a decision was in complete accordance with HL&P's

procedures, M.

315. The three issues were then promptly resolved

without the stop work notice. Upon further review, HL&P

determined that its perception that Brown & Root did not

have procedures in place to implement access design was

erroneous. M. at 7-9; Tr. 10136 (Blau). Brown & Root

issued a TRD on access design, which permitted closing out

the other two issues. Frazar et al., ff. Tr. 10123, at 7.

The potential impact of not updating the manual periodically

prior to issuance of the TRD was reviewed, and it was deter-

mined that no significant deficiencies in the work had

occurred since, among other factors, the ASME code edition

and addenda governing access engineering activities for STP

had not changed during that period. M . at 9-10; Tr. 10208-09

(Overstreet, Frazar). HL&P QA was satisfied with both the

content and timeliness of the resolution of the revised NCR.

Frazar et al., ff. Tr. 10123, at 9.

316. With respect to HL&P's policy on issuance of stop

work notices, the testimony demonstrated that HL&P has

written qualitative standards governing issuance of stop

I
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work notices. Tr. 10213-15 (Frazar). The witnesses emphasized |

that the standards are not susceptible to mechanical application

and must, of necessity, be broadly drafted to encompass ali

of the possible circumstances that might arise. Tr. 10150-54

(Overstreet, Frazar). A stop work notice requires an exercise

of professional judgment by those persons knowledgeable in

the relevant field. Frazar et al., ff. Tr. 10123, at 6;

Tr. 10153-54 (Frazar). Nevertheless, both Mr. Overstreet

and Mr. Frazar testified that stop work notices would be

used in any situation where failure to stop activity could

jeopardize the ability to take corrective action. Tr. 10151

(overstreet); Tr. 10152 (Frazar).

317. On the basis of the undisputed factual record, we

conclude that, notwithstanding intervenors' contentions,

HL&P QA did not violate Appendix B in determining not to

issue a stop work notice relating to the revised NCR involved

in Allegation No. 1 of I&E Report 81-28, that the issues

|
contained in such NCR were resolved satisfactorily as to

both content and timeliness without the issuance of a stop

work notice, that HL&P's procedures properly require the

!E
|E exercise of professional judgment in determining whether a
|

| stop work notice should be issued, and that there is no
,

evidence that HL&P lacks a consistent policy on such matters.

!I
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318. Contention 1.8(c) provides:

As evidenced by the investigative results inI Allegation 2 of I&E Report 81-28, Houston Lighting
and Power management personnel are not committed
to respecting the mandates of NRC regulations

I especially Criteria I and II of 10 C.F.R. Part 50,
Appendix B.

Allegation No. 2 stated that HL&P QA management instructed

QA audit personnel not to write NCRs on items out of compliance

with the FSAR or the QA Program Description (QAPD) because

they are licensing documents rather than regulatory items.

Mr. Frazar testified that he was the member of HL&P QA
management who was alleged to have given this instruction.

Frazar et al., ff. Tr. 10123, at 12; Tr. 10144 (Frazar). He

explained that in May-June 1981, various " upper-tier documents,"

such as the QAPD, were being used by HL&P QA personnel as

checklists in a field audit of the effectiveness of Brown &

Root's site QA program. Frazar et al., ff. Tr. 10123,

at 10. These general documents were employed because the

audit was being conducted in the middle of procedural and QA

Manual revision activities. M. At a meeting with HL&P on

June 11, 1981, Brown & Root QA management stated that such

auditing caused confusion, because staff level QA personnel

did not use these documents in day-to-day activities. M.
at 10-11. Because Brown & Root field personnel perform

.

he

I
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procedures, Mr. Frazar agreed that it was inappropriate to

audit field personnel on the basis of the QAPD or any otherI upper-tier document. Id. at 11; Tr. 10144-46 (Frazar). He

indicated that audit of the specific procedures to verify

that they fully implement the general documents upon which

they are based should be a separate audit activity, and

expressed the view that HL&P auditors should complete theirI field audit using the implementing procedures. Frazar et

M., ff. Tr. 10123, at 11; Tr. 10159 (Frazar). Mr. Frazar

further testified that his words may have been misinterpreted

to mean that audit deficiency reports should never be written

against upper-tier documents even where implementing proceduresI are inconsistent. Frazar et al., ff. 10123, at 11. As a

result, he explained his position again at a second meeting

the same day and later wrote a letter to Brown & Root which

was distributed to all HL&P audit personnel reaffirming

their authority to write NCRs against upper-tier documents.I M. at 11-12. The Staff's investigators found that "a great

deal of misunderstanding had occurred" as a result of Mr. Frazar's

remarks but that all such misunderstandings had been cleared

up and that the matter had been resolved with the issuance

of Mr. Frazar's letter. Staff Ex. 124, at 3, 6-7.

319. We conclude that Allegation No. 2 involved misunder-

I " " " " " * " " ' ""- '""="='" "*"""*"' """" ""* """"*" """ " "

I
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resolved and that there is no evidence that HL&P management

personnel are not committed to respecting the mandates ofI NRC regulations, especially Criteria I and II of 10 CFR

Part 50, Appendix B. To the contrary, to the extent that

the member of HL&P management involved in this incident was

Mr. Frazar, we find, on the basis of his many days as a

witness in this proceeding, that he is both knowledgeable

and fully committed to respecting the mandates of Appendix B.
320. Contention 1.8(d) provides:

As evidenced by the investigative results in
Allegation 4 of I&E Report 81-28, HL&P managementI failed to effectively implement a quality assurance
program in violation of Criterion I of 10 C.F.R.
Part 50, Appendix B.

' Allegation No. 4 addressed lack of sufficient experience of

two HL&P QA procurement personnel, as well as an allegation

that they improperly directed other HL&P QA personnel not to

write up NCRs, but to go to Brown & Root personnel instead.

Staff Ex. 124, at 3, 8. The Staff's investigation revealed

I
that the two individuals were qualified for their positions,

that HL&P procedures permitted NCRs to be written up by

either HL&P or Brown & Root and that HL&P QA personnel had

attended training classes on the procedures. Staff Ex. 124,

at 3, 8-9; Tr. 10369 (Phillips). The investigation did disclose

that one of the individuals, Mr. Overstreet, did not receive

enough guidance and direction because of conflicting commitments

I
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on the part of supervisory personnel located ninety miles

away. Staff Ex. 124, at 9. The testimony demonstrated,

however, that effective supervision was restored and that

the prior lack of adequate supervision caused only minor

problems that did not result in a failure to implement the

QA program. Frazar et al., ff. Tr. 10123, at 12-13. We

conclude that none of the circumstances associated withI Allegation No. 4 suggest that HL&P management failed to

effectively implement a QA program in violation of Criterion I

of 10 CFR Part 50, Appendix B.

B. Contention 2

321. In Contention 2 intervenors allege:

NRC inspection records (Inspection and Enforce-
ment Reports #77-03, 2/77; #77-03, 4/77, and

I #78-08, 5/78) [ sic) indicate that South Texas
Project construction records have been falsified
by employees of Houston Lighting and Power Company
and Brown and Root, in violation of 10 CFR Part
50, Appendix B, Sections VI and XVII.

As a result, the Commission cannot make theI findings required by 10 CFR SS 50.57(a)(1) and
(2).

I
i I
.

L

|

|I
I
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Memorandum and Order, Attachment at 2 (August 3, 1979).*/
In I&E Report 77-03, the Staff investigated an instance ofI record falsification by a subcontractor employee which was

brought to its attention by Applicants. Staff Ex. 1.

Applicants called Mr. W. Stephen McKay and Mr. Timothy K.

Logan to testify regarding the alleged falsification.

Mr. McKay is Corporate Manager for QA for Pittsburgh TestingI Laboratory (PTL) and has been responsible for PTL's QA

programs at several nuclear plants, including STP. Mr. McKay

has had 19 years of experience in inspection and testing.

Pettersson et al., ff. Tr. 5796, at 1-3, 5-6. Mr. Logan

was promoted from Senior QA Engineer to Lead Engineer by

HL&P in 1977 and has, in those capacities, performed and

supervised QA surveillance of civil-related activities. He

has also served on various STP task forces and audit teams.

Id. at 4.

I
*/ Although Contention 2 incorrectly cites I&E Report
77-03 twice and erroneously refers to I&E Report 78-08,

I intervenors never called these errors to the Board's atten-
tion and never moved to correct the Contention or cite other
specific I&E Reports as support for their Contention. The
instances of alleged falsification addressed by the partiesI at the hearing were embodied in I&E Reports 77-03, 78-07 and
78-09. McKay and Logan, ff. Tr. 6227, at 11-13; Staff
Exs. 1, 7. The Staff testified that I&E Report 78-08,I referenced in the Board's Memorandum and Order does not
involve any allegation or instance of falsification. Seidle
et al., ff. Tr. 9205, at 15. This portion of the Board's

I findings will address the above-referenced allegations of
falsifications. Other such allegations addressed in I&E
Reports 80-14 and 80-21 are discussed in U 142, infra. i

'

I
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322. The employee charged with the falsification, a PTL

Level I Technician, had been engaged in the testing of sand

or " fine aggregate" to be incorporated into cc,ncrete at STP,

in order to detect, inter alia, potentially excessive amounts

of organic impurities. McKay and Logan, ff. Tr. 6227, at

3-4. While examining test worksheets, however, a PTL Level

II Technician discovered and verified that certain tests

referenced in the Level I Technician's worksheets had not

been conducted, and immediately informed responsible PTL

officials. M. at 4. The Level I employee was thereafter

questioned and admitted that the test results had been

falsified, that he had acted similarly in a few other occasions

and that his actions were the result of perceived time

pressures. M. at 5.

323. Mr. McKay ordered dismissal of the employee and

immediate resampling of the aggregate stockpile from which

the untested material was taken. The resampling detected no

unacceptable or nonconforming test results. Id. at 5-6.

HL&P reviewed the resampling documentation and confirmed

PTL's assessment. Id. at 7. In addition, PTL undertook a

detailed review of all prior test reports issued by the

employee and found "no detectable trends or deviations" in

the tests performed by the dismissed Technician. I_d . at 8.

I
I
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This finding was also reviewed and verified by HL&P. Tr.

6228-29 (Logan). Furthermore, PTL stressed the importance

of accurate reporting to all employees assigned to STP and

made several procedural changes to help insure that the

falsification incident would not be repeated. McKay and

Logan, ff. Tr. 6227, at 8-9. HL&P increased daily surveillance

of PTL activities and monitored its training program. M.
at 9. Applicants' witnesses testified that the falsifica-

tion incident provides no basis for challenging the adequacy

of PTL's QA program, given PTL's prompt identification and

reporting of the problem, its thorough analysis of the

situation and its " timely and efficient" manner of resolution.

Id. at 10. Both witnesses testified that the program "func-

tiened as it was designed to function." M. In response to

the Board's questions concerning the Staff's conclusion in

ISE Report 77-03 that the " falsification incident appeared

to result from the Level I person's response to production

pressure," both of Applicants' witnesses testified that the

| Technician's concerns were unjustified. Tr. 6247-50, 6254-56

(McKay, Logan).

324. Despite the Technician's failure to test the

j g aggregate, the evidence indicated that the material in

|gl

question met all Project specifications. McKay and Logan,

ff. Tr. 6227, at 6. All aggregate incorporated into concrete

I
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at STP is subjected to additional extensive testing, both by

the aggregate supplier prior to delivery and the concrete

supplier prior to batching. Furthermore, the aggregate in

question would have undergone still further testing in its

original form as well as after incorporation into the concrete

and placement. M. at 10-11. The Staff witnesses also

testified that the redundant testing of aggregate assured

"the adequacy of the concrete constituents," and that

"accordingly, no structural safety problems" exist. Seidle

et a_1_ . , ff. Tr. 9205, at 12.

325. In its testimony on Contention 2, the Staff concluded

that the investigative findings in I&E Report 77-03 do not

reflect adversely on Applicants' ability to construct and

operate the STP consistent with applicable regulations and

the public health and safety. Seidle et al., ff. Tr. 9205,

at 14-15. More particularly, it concluded that "no management

culpability was found" and that there is "no safety significance

to the document falsification." M. at 15. The Staff also

testified that neither Applicants' management nor their

contractors were aware of the falsification prior to the

time they notified the NRC. M. at 12. In addition, in I&E

Report 77-05, the Staff followed up its earlier investi-

gation and reviewed and approved Applicants' corrective

actions. Staff Ex. 2, at 4.

I
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326. In I&E Report 78-07, the NRC determined that

despite apparent QC documentation that a bolted beam to )I column connection had been completely inspected, the connec-

tion had in fact only been partially inspected. McKay and

Logan, ff. Tr. 6227, at 13. Mr. Logan explained that the

documentation discrepancy arose out of a lack of uniformity

in the methods QC Inspectors used to document inspections,I rather than any deliberate falsification. The bolted beam

to column connection consists of a vertical column with four

beams bolted to it in four separate " joints." Pursuant to

QC requirements, each joint is to be inspected to assure

that the bolts are tightened to the appropriate degree. Id.

at 11-12. Although some QC Inspectors noted inspection of

each of the four' joints separately on inspection records,

others waited until all four joints had been examined before

checking off the entire connection as a single inspection

item. I_d . at 12. In the instance addressed in I&E ReportI 78-07, the QC Inspector had adopted the former method and

had noted partial examination of the connection on inspection

records. M. at 12-13. The NRC determined that QC procedures

did not clearly differentiate be"ms*: connections and joints

and that therefore inspectio" c. d s, should not be marked

I until a complete connection a.. aar joints) had beens

inspected. I_d . at 13. The Inspector's marking of his

-286-



I
I

inspection record prior to complete examination of the

connection was therefore viewed as inaccurate. M. Despite

the documentation discrepancy the NRC did not charge any

individual with falsification. M. at 11-12. The testimony

demonstrated that no falsification took place and that the

incident was the result of unclear procedures. M. at 11,

13; Tr. 6246 (Logan). As a result, HL&P revised inspection

procedures and issued new instructions to QC Inspectors to,

prevent future misunderstandings. McKay and Logan, ff. Tr.

6227, at 13. Also, all previously inspected connections

were reinspected and found to be adequate. Tr. 6252-53

(Logan). The Staff ultimately concluded that this matter

had been adequately resolved. Tr. 6252 (Logan). We conclude

that the circumstances investigated in I&E Report 78-07 do
,

not provide any evidence of falsification of STP construction

records.

327. In I&E Report 78-09, the NRC investigated an

allegation that QC documents were f alsified in that as-built

drawings showing Cadweld locations were allegedly made by
,

guesswork because of the illegibility of identifying markings

on the individual Cadwelds. Staff Ex. 7. Applicants called

Mr. John B. Duke, a Brown & Root Engineering Specialist with

substantial experience in QC inspection and testing, and

Mr. Richard Euckalew, a systems engineering technician in
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Brown & Root's Construction Department at STP. Both men

were directly involved in locating and documenting the

Cadwelds in question. Buckalew and Duke, ff. Tr. 6265, at

2-4. The allegation involves approximately 1,000 Cadwelds,

incorporated into the Unit 1 RCB basemat, which were stored

in an adjacent laydown yard pending concrete placement. M.
at 6. As a result of the Cadwelds' exposure to the elements

in the laydown yard, approximately 100 to 150 identifying

markings were partially obscured by rust, making it difficult

to read the markings and note the Cadweld location on applicable

QC documents. Id. at 6-7. Mr. Duke, a QC Cadweld Inspector

at the time the bacemat was constructed, testified that when

the basemat rebar structures were retrieved from the laydown

yard, QC Inspectors began to mark specific Cadweld locations

on QC documents. In most of the cases where identifying

markings had been partially obscured, close examination

revealed the correct numbers. M. at 7. In approximately

30 to 40 cases, QC Inspectors had to consult to determine

the precise markings. M.; Tr. 6304-05 (Buckalew, Duke).

! In no instance were the individuals involved unable to agree

on a particular Cadweld's identification number. Buckalew

| and Duke, ff. Tr. 6265, at 7. Furthermore, precise locations

were verified by reference to other Cadweld documentation

that provided " positive identification of the few Cadwelds

|
|
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for which visual inspection had yielded ambiguous results."

Id. at 8. Mr. Duke testified that " great care" was exercisedd

I by all the Inspectors to assure accurate identification of

Cadwelds and that he was extremely confident of their results.

Id. at 8-9. Both Mr. Duke and Mr. Buckalew, who assisted in

the identification and verification effort, testified that

no identification markings were entered on QC documents

without ascertaining the Cadweld's correct identification

and location and that the allegation of falsification is

entirely without merit. I_d . at 10. Their testimony also

indicated that the basemat Cadwelds have been inspected,

tested and approved in accordance with QC requirements. Id.

at 9. On the basis of the investigation reported in 78-09,

the Staff concluded that "there was no evidence that Cadweld

records have been falsified." Staff Ex. 7, at 2. We conclude

that the circumstances investigated in I&E Report 78-09 do

not provide any evidence of falsification of STP construction

documents.

328. In conclusion, there is no support for the allegation

that various I&E Reports indicate construction record falsifica-

tions by HL&P and Brown & Root employees. I&E Report 77-03

involved a single instance of falsification by a subcontractorI employee which was swiftly and effectively identified and

rectified by Applicants and their subcontractor. I&E Reports

I
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78-07 and 78-09 did not, in any respect, involve falsifi-

cation. Two additional incidents of document falsification

are discussed in 1 142, (80-14, 80-21). The Board's review

of these incidents has not identified any causal connection

that reflects adversely on the Applicants; nor has the Board

found any indication of other occurrences of document falsifi-

cation. As a result, we conclude that there is no evidence

of any failure to comply with 10 CFR Part 50, Appendix B,

Criteria VI and XVII.

C. Conclusions

329. The Board has carefully examined all of intervenor's

contentions in light of the record evidence. The contentionsI uniformly find little support in the record, most are plainly

inaccurate and no violations of Appendix B have been found.

In those circumstances where programs or practices at STP

have required modification or improvement, Applicants have

satisfied us that they have carefully reviewed the range of

potential problems, conducted thorough analyses and instituted

prompt and effective corrective measures. We therefore

conclude on the basis of the record that none of the matters

raised by the contentions affect our finding that there is

reasonable assurance that the activities authorized by theI operating license for the South Texas Nuclear Project can be

conducted without endangering the health and safety of the

I
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public and that the Commission will be able to make the

findings necessary for issuance of an operating license.

IX. Issues A, B and C -
HL&P's Managerial Competence and

I Character to Operate the South Texas
Project.

330. In CLI-80-32, the Commission ordered the Licensing

Board to conduct an expedited hearing and issue a separate

decision on HL&P's competence and character to operate the~

STP. The Commission noted that the Project's history,

including noncompliances and alleged material false state-

ments in the FSAR, would be relevant to the Board's inquiry.
'

In addition, the Commission asserted that central to the

issue of HL&P's competence and character would be whether it

abdicated too much responsibility for construction of the

Project to Brown & Root and whether it had failed to keep

itself knowledgeable about construction activities. Id. at

291. As a result, the Board admitted, inter alia, the,

following issues:
|

| Issue A. If viewed without regard to the remedial
| steps taken by HL&P, would the record of

HL&P's compliance with NRC requirements,
including:

(1) the statements in the FSAR referred to
in Section V.A.(10) of the Order to Show
Cause;

(2) the instances of non-compliance set
i forth in the Notice of Violation and the
'

Order to Show Cause;

l
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(3) the extent to which HL&P abdicated
responsibility for construction of the
South Texas Project (STP) to Brown &I Root; and i

(4) the extent to which HL&P failed to keep

I itself knowledgeable about necessary
construction activities at STP,

I be sufficient to determine that HL&P does not
have the necessary managerial competence or
character to be granted licenses to operate
the STP?

Issue B. Has HL&P taken sufficient remedial steps to
provide assurance that it now has the managerial

I competence and character to operate STP
safely?

Issue C. In light of (1) HL&P's planned organization
for operation of the STP; and (2) the alleged
deficiencies in HL&P's management of con-
struction of the STP (including its past
actions or lack of action, revised programs
for monitoring the activities of its
architect-engineerconstructor and those

I matters set out in Issues A and B), is there
reasonable assurance that HL&P will have the
competence and commitment to safely operate
the STP?

Second Prehearing Conference Order, Attachment at 1-2

(December 2, 1980).

331. These three issues are obviously interrelated.

Each deals with the managerial competence of HL&P to operate

the STP safely, and, while Issues A and B refer to HL&P's

" character," Issue C refers to its " commitment to safely
operate the STP," which, as we will discuss below, is an

important component of character and may, for our purposes,,
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be considered as broad a term as character. Each deals with

a predictive judgment, that is, whether, based upon certain

conduct and actions of HL&P, it can be concluded that HL&P

has or lacks the necessary managerial competence and character.

The issues thus differ only as to which aspects of HL&P's

conduct and actions they require us to evaluate. The issues

call for a progressive evaluation: Issue A would have us

look only at HL&P's past record of compliance with NRC

requirements, without regard to the remedial steps taken by

HL&P; Issue B would have us additionally consider the steps

taken by HL&P to remedy any deficiencies in its conduct and

actions discussed under Issue A; and, finally, Issue C would

have us consider, in addition to the deficiencies and remedial

actions relating to construction of STP reviewed under

Issues A and B, HL&P's plans for management of Plant opera-

tion.

332. From time to time, the intervenors have arguedI that the Board should confine the first phase of this proceed-

ing to Issue A and should reach a decision on HL&P's character

| and competence based on past conduct and actions without
'

addressing the corrective measures discussed under Issue B

j (and, a fortiori, without considering the plans for operation
i

; encompassed under Issue C). We have previously rejected

that position, and we hereby reaffirm that rejection. See
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Second Prehearing Conference Order at 4-5 (December 2,

1980); Third Prehearing Conference Order at 8-11 (April 1,

1981); ALAB-637, 13 NRC 367 (1981). As Applicants and the

NRC Staff have persuasively argued, the predictive judgment

as to whether an applicant has the managerial competence and

character to operate a facility must be based on the totality

of circumstances, and neither the NRC regulations nor relevant

precedent would permit us to look solely at past conduct and

to ignore remedial actions or related planning for operation.

Our ultimate conclusion of law will therefore be based upon

our findings on all three issues, taken together. Neverthe-

less, after addressing briefly in this introduction the

legal principles common to all three issues, we discuss them

individually below. Such individual discussions, at a

minimum, assure that we have adequately addressed the

components of each issue and that our assessment thereof is

clearly understood.

333. Managerial competence and character are considered

implicitly or explicitly in every NRC licensing decision.

Although, theoretically, managerial competence and character

are distinct concepts, in practice they are so interdependent
i

that they cannot be isolated and dealt with separately.

I-

; This was aptly pointed out by the Appeal Board, which has
1

stated:

!

.

|
|
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The inquiry which the Board must make is not
necessarily resolved by a determination of
whether, in a broad sense, the applicant and
its architect-engineer are ' technically
qualified.' A demonstration that technical
qualifications do exist does not necessarily
provide reasonable assurance that the QA
program described in the PSAR will be faith-
fully fulfilled. To the contrary, as impor-

I tant as qualification may be, of no less
significant [ sic] is the matter of managerial
attitude. Unless there is a willingness--indeed,
desire--on the part of the responsible officials
to carry it out to the letter, no program is
likely to be successful.

Consumers Power Co. (Midland Plant, Units 1 and 2), ALAB-106,

6 AEC 182, 184 (1973).

334. Unfortunately, there is no simple standard by

which managerial competence and character can be measured.I
However, they have been considered in a number of cases

involving circumstances generally similar to those under

consideration in this proceeding, i.e., noncompliances I

during construction or operation of nuclear plants; 1/ show

I
*/ See, e.g., Carolina Power & Light Co. (Shearon

Harris Nuclear Power Plant, Units 1, 2, 3 & 4),
LBP-79-19, 10 NRC 37 (1979); Commonwealth Edison
Co. (Zion Station, Units 1 and 2), LBP-73-35,
6 AEC 861 (1973) LBP-76-3 8 AEC 381 (1974);
Midland, supra; Duquesne Light Co. (Beaver Valley
Power Station, Unit 1), LBP-76-3, 3 NRC 44 (1976);
Duke Power Co. (William B. McGuire Nuclear Station,
Units 1 & 2), ALAB-128, 6 AEC 399 407 (1973);I Virginia Electric & Power Company (North Anna
Nuclear Power Station, Units 1 and 2), LBP-77-68,
6 NRC 1127 (1977).

I
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cause orders; Y alleged false statements; D and alleged
***!abdication of responsibility. From these cases, even

though a single governing standard does not emerge, it is

possible to identify at least a number of factors which have

been found to be central to the decisions reached by those

boards. Such factors include: whether the noncompliances

were so numerous and so significant as to suggest a lack of

,I
'

*/ See, e.g., North Anna, supra, 6 NRC at 1143-1144;
Consumers Power Co. (Midland Nuclear Plant, Units
1 and 2), LBP-74-71, 8 AEC 584 (1974).

**/ See, North Anna, supra.

' I|

***/ M.; see, e.g., Beaver Valley, supra; Zion,
supra.

I
I,

||
I
I
I

|I
1

I
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commitment to compliance with NRC requirements;*/ whether

the noncompliances resulted in uncorrectable safety-relatedI deficiencies;**/ whether the licensee readily admitted that

its performance should have been better and did not attempt

to raise obstacles to correcting deficiencies;***/ whether

the licensee undertook prompt and effective corrective

action;****/ whether the licensee undertook extensive measures

to remedy underlying problems and " root causes";*****/

whether the licensee sought out and used expert third-party

consultants to assist with planning and implementation of

the QA program;******/ whether alleged false statements

I
*/ See, e.g., North Anna, supra, 6 NRC at 1141;

Shearon Harris, supra, 10 NRC at 42.

**/ See, e.g., Zion, supra, 6 AEC at 896-899; Midland,
supra, 6 AEC at 186.

***/ See, e.g., Shearon Harris, supra, 10 NRC at 51;
North Anna, supra, 6 NRC at 1136; Zion, supra, 6
AEC at 898-899; Consolidated Edison Co. (Indian
Point Station, Unit 2), LBP-73-33, 6 AEC 751, 756
(1973).

I ****/ See, e.g., North Anna, supra, 6 NRC at 1139, 1146;
Zion, supra, 6 AEC at 898; Consolidated Edison Co.
(Indian Point Station, Unit 2), ALAB-188, 7 AEC
323, 336 (1974); McGuire, supra, 6 AEC at 407;I Beaver Valley, supra, 3 NRC at 49.

*****/ See, e.g., North Anna, supra, 6 NRC at 1153-1154;

I Beaver Valley, supra, 3 NRC at 50-51; Zion, supra,
6 AEC at 892-893; Indian Point, supra, 7 AEC at
335; Midland, supra, 8 AEC at 599-600.

******/ See, e.g., Zion, supra, 6 AEC at 892, 898-899;
Midland, supra, 8 AEC at 601-603.

I
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were false, material or deliberate;*/ whether the licensee

was candid and open in its dealings with the NRC;**/ whether

licensee's management was fully committed to safe operation;***/

whether adequate procedural systems were developed for

effectuating management supervision;****/ and whether the

applicant had developed an appropriate organizational structure

for operation.*****/

I 335. The foregoing factors obviously have varying

pertinence to the matters encompassed within each of Issues

A, B and C. We have considered them, to the extent appropriate,

in our evaluation of the record that has been developed on

each of the issues. Our discussion of each issue, however,

I */ See, e.g., North Anna, supra, 6 NRC at 1144;
Virginia Electric Power Co. (North Anna Nuclear
Power Station, Units 1 & 2), CLI-76-22, 4 NRC 480,
492, n. 12 (1976).

**/ See, e.g., North Anna, supra, 6 NRC at 1144-1145;
North Anna, supra, 4 NRC at 490-491; see also,
Hamlin Testing Lab., 2 AEC 423 (1964); Coastwise
Marine Disposal, 1 AEC 481 (1960).

I ***/ See, e.g., North Anna, supra, 6 NRC at 1135-1136;
Midland, supra, 8 AEC at 604-607; Shearon Harris,
supra, 10 NRC at 51-52; Indian Point, supra, 7 AEC
at 355-356.

****/ See, e.g., North Anna, supra, 6 NRC at 1146;
Indian Point, supra, 6 AEC at 756.

I *****/ See, e.g., North Anna, supra, 6 NRC at 1137-38;
Indian Point, supra, 6 AEC at 756.

|I
!I
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is structured generally in accordance with the aspects of

HL&P's alleged conduct and actions listed in the issues as

admitted.

A. Issue A

336. The facts which form the starting point for our

findings regarding HL&P's past conduct and actions, as

required by Issue A, are described at some length in the

preceding portions of this Decision, principally Sections III

A. B. and C.1. To resolve Issue A, the Board must consider

whether HL&P made false statements to the NRC, the number

and severity of the noncompliances that occurred, and whether

HL&P abdicated its responsibilities to Brown & Root or

failed to keep itself knowledgeable concerning Project

construction. In addition, and most importantly, it must

determine the significance to HL&P's managerial competence

'

and character of such deficiencies standing alone. In the

discussion below, the Board addresses each of these matters

and explains its conclusion that, even if considered without

regard to the remedial measures and improvements undertaken

by HL&P in 1980-81, the relevant history demonstrates that

HL&P has the necessary managerial competence and character

to be granted operating licenses.

337. The first specific aspect of HL&P's history identified

in Issue A is the alleged false statements in the ESAR. In

considering that subject, however, we have not limited
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ourselves to the specific incident referenced in Issue A but

have also inquired into HL&P's record for being open and

candid with the NRC Staff. As the Commission emphasized in

CLI-80-32 and has emphasized in the past, licensees must be

held to a high standard for veracity and candor with the

Commission; and we wanted our review to be all encompassing.

We find that HL&P has met that standard.

338. The specific incident referenced in Issue A is not

truly an allegation that a false statement had been made,

but rather a question about whether a few paragraphs in the

FSAR were accurately worded. Tr. 9862-63 (Shewmaker). As

discussed in 1 114-16, supra, all of the witnesses who addressed

this subject testified that the statements in the FSAP were

true and that there were no false statements (Pettersson and
White, ff. Tr. 6162, at 8-12; Crossman et al., ff. Tr. 10010,

at 12; Tr. 10040 (Tapia)), and the Board has so found. The

testimony of HLSP's licensing engineer, Mr. White, showed

that HL&P employed a careful, controlled process for prepara-

tion of the FSAR to assure that the information was accurate.

Pettersson and White, ff. Tr. 6162, at 5-8. Clearly, this

incident does not in any way reflect adversely on HL&P's
,

! charactar and competence.

'I
,

|I
.

.

I '
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I 339. The determination to be open and candid with the

NRC was reflected in the testimony of Applicants' witnesses.

For example, Mr. Frazar testified "(c]ertainly, our manage-

ment, including myself, try to communicate on a very regular

basis to people on the project that we expect honest and

aboveboard behavior, that we're interested in knowing about

problems so that we can put solutions into effect." Tr.

3257 (Frazar) and that "the investigative activities that

the NRC conducts are as much of an interest to me as they

are the NRC, because if there are any matters that warrant

inves'.igation on our proj ect I am interested in getting to

the bottom of any matters that have been alleged to them,

just as much as they are." Tr. 5230 (Frazar). In addition,

the Board questioned the numerous Staff witnesses about

HL&P's candor and openness. The responses uniformly commended

HL&P for being open, candid and cooperative with the Commission.

Tr. 10067 (Crossman); Tr. 9516, 9338, 9855, 10069 (Phillips);

Tr. 9948 (Hayes); Tr. 10070 (Hubacek); Tr. 9511-12 (Taylor);

Tr. 10076-79 (Crossman, Phillips, Hall, Tapia, Tomlinson,

Hubacek, Herr). Mr. H. S. Phillips, served at STP as Resident

Reactor Inspector from September 1979 to January 1981, and

had previous experience as a reactor inspector in NRC's

Region III office, assigned to approximately eight sites in

the Midwest. Seidle et al., ff. Tr. 9205, at " Professional

I
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Qualifications of Harry Shannon Phillips"; Tr. 9542 (Phillips).

He testified that "[t] heir record of identifying and reporting

construction deficiencies, in accordance with 10 CFR

50.55(e) was open and honest, and probably was better than

any other utility that I've been at." Tr. 9855 (Phillips).

340. The Board finds that the identified FSAR statements

were not false nor was there any other evidence that HL&P

made any false statement to the NRC.

341. The second aspect of HL&P's record identified in

Issue A is the instances of noncompliance set forth in the

Notice of Violation and the Order to Show Cause. Investiga-

tion 79-19, its background, how it was conducted, its findings

and the resulting enforcement action are all detailed at UV
'

53-59, supra. However, we have not limited our review to

this segment of the HL&P history, but, at V 22-52, supra,

have also looked at the record compiled at STP before 79-19

*/was undertaken. To assess whether this overall compliance

history demonstrates that HL&P lacks the requisite character

and competence to operate a nuclear plant we must assess the

number, severity and significance of the noncompliances. D

I _
HL&P's compliance history after Investigation 79-19 is*/
considered under Issue B, infra.

b'N
'

a

I
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I 342. Construction activities had been underway for

approximately four years at the time Investigation 79-19 was

commenced. During that time there had been a number of

noncompliances identified by the NRC, however, none were

! categorized as violations and there were no instances in
I

which the Staff felt that either the number or severity of

the noncompliances warranted heightened scrutiny or escalated

| enforcement action. Ir. 9579 (Shewmaker); Tr. 9582-83

(Phillips, Shewmaker). Although we are not aware of any

benchmarks against which to assess the number of noncom-

j pliances (30 infractions and 3 deficiencies in a four-year

| period), Mr. Oprea, Mr. Frazar, Dr. Broom and Mr. Vurpillat

each testified that the deficiencies prior to Investigation

79-19 were of the same general types that were being found

by the NRC at other construction sites. Oprea et al., ff.
,

Tr. 1505, at 18 (Oprea); Broom and Vurpillat, ff. Tr. 3646,

at 24; Tr. 3379-81 (Oprea); Tr. 4265-66 (Vurpillat); see

i also Tr. 9467 (Seidle). Mr. Oprea stated that although he

did not accept such deficiencies and tried to prevent them,

neither did he then perceive an indication that there were

serious deficiencies in the QA program. Oprea et al., ff.

Tr. 1505, at 10-11, 18 (Oprea).

343. The Staff witnesses testified that HL&P was coopera-

tive and responsive to NRC concerns. Seidle, et al., ff.

I
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I Tr. 9205, at 64; Tr. 9234-35, 9506, 9527-28, 9535 (Seidle);

Tr. 9408-10, 9525-26, 10067 (Crossman); Tr. 9866-67 (Hayes);

Tr. 10069-70 (Hall, Tapia, Tomlinson, Herr); Tr. 9338, 9855

(Phillips). Mr. Seidle, the senior NRC Staff witness from

the Region IV office, was involved in the inspection of STP

I for over 5 years. Seidle et al., ff. Tr. 9205, at " Professional

Qualifications of William C. Seidle". Mr. Seidle testified:

"(i]n my contacts with corporate management, I can think of

no case where the managers I dealt with were not responsive,

totally committed to quality assurance and quality control,

based on the discussions I had with them." Tr. 9506 (Seidle).
With respect to each noncompliance addressed in the Staff

testimony, HL&P proposed corrective actions that the Staff

found acceptable and the Staff verified in follow-up inspection

that the corrective actions were properly implemented.

Seidle, et al., ff Tr. 9205, at 64; Tr. 10067 (Crossman).

The record also shows that HL&P was actively improving its

QA program (see 45, supra), and taking affirmative

action to investigate instances of construction deficiencies

and develop measures to prevent recurrence. See 46,

supra.

344. The instances of harassment of QC Inspectors,

friction between QC Inspectors and Construction workers and

low morale of Inspectors were matters that required repeated

I
-304-



I
I
I management attention during the 1977-79 period and the

record reflects that although management took steps to

mitigate these difficulties, additional instances occurred.

It is clear, however, that HL&P acted to resolve these

difficulties both on its own initiative and in response to

NRC concerns. See W 47-51, supra. Although the problem was

not fully resolved during the 1977-79 period, it appeared to

HL&P and the NRC Staff that HL&P's corrective measures were

working. Oprea et al., ff. Tr. 1505, at 14 (Oprea); Tr.

9408-09 (Crossman); Tr. 9547 (Seidle); Tr. 9421 (Hubacek).

Indeed in the Mid-Term Inspection Report, just a few months

prior to the initiation of investigation 79-19, the NRC

Staff reported:

site personnel have access to high management;
feedback from management appears satisfactory;
personnel appeared to be knowledgeable of their

I discipline and responsibilities the overall. . .

working relationship between QA/QC and construc-
tion has improved over the past four months;

I inspectors identify nonconformances and deficiencies
when they find them and most of the findings are
corrected . . . .

Staff Ex. 27, at 28; Tr. 9558-59 (Seidle).

345. Thus during the four years prior to Investigation

79-19 the Staff found no need for escalation of its enforcement

actions (Tr. 9579 (Shewmaker); Tr. 9582-83 (Phillips, Shewmaker)),

and even when the NRC Staff determined that it should conduct
Investigation 79-19 the Staff did not find that HL&P lacked

the required managerial competence or character. Tr. 9540
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(Seidle); Tr. 9403 (Hubacek). Based on the record, the

Board concurs in this assessment.

346. As a result of Investigation 79-19, HL&P was cited

with 22 items of noncompliance, a civil penalty of $100,000

was imposed and a Show Cause Order issued. See V 59,

supra. HL&P's response to the Notice of Violation did not

dispute any of the infractions and the testimony of HL&P

senior management also agreed that the Investigation high-

lighted aspects of the QA program in need of improvement.

See Staff Ex. 46; Oprea et, al., ff. Tr. 1505, at 26 (Oprea);

Tr. 5468 (Oprea); Tr. 1365 (Jordan); Tr. 3252-53 Frazar.

However, the Staff witnesses emphasized that there was not a

total breakdown in the QA program. Tr. 9978 (Shewmaker);

Tr. 9851-52 (Phillips); see also Tr. 9463 (Seidle). They

noted that although the 22 items of noncompliance were

categorized as infractions some were " borderline" and could

have been categorized as deficiencies. Tr. 9852 (Phillips).

The Staff also noted that none of the noncompliances were so

severe as to suggest irresponsible management. Tr. 9853

(Phillips). Moreover, the Staff emphasized that no irreparable

defects in construction resulted from the QA deficiencies
before they were corrected. Tr. 9859 (Phillips); Tr. 9885

(Shewmaker); Staff Ex. 46, Appendix D, at 10. In general,

the NRC Staff witnesses expressed the view that HL&P was not

I
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shown to lack the necessary character and competence to be

granted an operating license. Shewmaker et al., ff. Tr.

9576, at 49-49; Tr. 9851-67 (Phillips, Shewmaker, Hayes).

347. The record in this proceeding supports the testimony

.

of the Staff witnesses. First, in considering the number of
.

noncompliances found, we must keep in mind the extensive

inspection effort that was made in Investigation 79-19. It

is obvious that increased inspector attention is likely to

result in increased numbers of inspector findings.*/ Second,

while there was no assessment on the record of the seriousness

of each noncompliance, several of them were shown to have

had little or no technical significance. See V 199 (relating

to laboratory max / min tests); 1 206 (related to split spoon

dimensions); 1 206 (related to hammer weight). Others were

clearly of greater significance; for example the noncompliance

resulting from harassment of QC Inspectors is of substantial

concern to the Board, as it obviously was to HL&P management.

See 1 67, supra; Oprea et al., ff. Tr. 1505, at 19.

I
*/ See Metropolitan Edison Co. (Three Mile Island Nuclear

I Station, Unit 1), LBP-81-32, 14 NRC 381, 529 (1981);
Shearon Harris, supra, 10 NRC at 72.

I
!I
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I But even as to those, none resulted in significant con-

struction defects. Shewmaker et al., ff. Tr. 9576 at 49;

Tr. 9859 (Phillips). Thus while the Board views with

seriousness the occurrence of these noncompliances, we agree

with Staff witness, Mr. Tapia, that noncompliances during

construction, in and of themselves, do not necessarily

suggest a want of character or competence on the part of

HL&P management. Tr. 10083 (Tapia). "[N]o quality assurance

program, however thorough, can guarantee that there will be

no errors in design and construction, or failures of equipment,

or misoperation in a nuclear plant." See Indian Point,

supra, 7 AEC at 335. Moreover, as the Board has previously

noted, every activity of mid-level employees does not neces-

sarily reflect on management character. Tr. 2903 (Licensing

Board). Rather, such incidents must be viewed, at most, as

an indication that inquiry is required into the causes of

these noncompliances and whether those causes reflect adversely

on the character and competence of management. Such an

inquiry would include investigation of whether HL&P had

abdicated its responsibility for construction of the STP to

Brown & Root or failed to keep itself knowledgeable about

necessary construction activities at STP, the third and

fourth aspects of HL&P's record identified in Issue A.

I
I
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I 348. In examining the character of HL&P management,

even on the basis solely of the past events referenced in

Issue A, our first line of inquiry is whether those officers

and managers have the necessary personal commitment to

comply with NRC requirements. We have made that inquiry

I both with respect to the officers and managers who had

responsibility before and during Investigation 79-19 and

with respect to those who have since assumed such respon-

sibility.*/ Based on that inquiry we are satisfied that the

HL&P officers and managers have always had that commitment.

349. The Staff witnesses also made clear their opinion

that HL&P management manifested positive attitudes towards

quality. The Resident Reactor Inspector stated that " manage-

ment was dedicated to a model QA program, not just a routine

program, but a model program." Tr. 9516 (Phillips). Mr.

Seidle testified that HL&P corporate management appeared to

him "to be very much dedicated to QA/QC." Tr. 9507 (Seidle).

Mr. Shewmaker cited EL&P's initiative in seeking Staff

interpretations of NRC requirements as evidence that HL&P is

"willing and really desirous to meet our requirements."

*/ See 125, supra, for discussion of post Show CauseI management personnel.

I
I
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I Tr. 9863 (Shewmaker). No witness disagreed with such assess-

ments. The principal HL&P management personnel involved in

the Project during the pre-79-19 period were presented as

witnesses by Applicants, including two who appeared at the

Board's request. The Board was favorably impressed by their

commitment to comply with NRC requirements and to construct

a safe, reliable power plant.

350. Mr. Don Jordan, Chairman of the Board, Chief

Executive Officer and then President of HL&P, testified

concerning the commitment of HL&P to comply with NRC require-

ments. He emphasized that not only HL&P as a corporation

but HL&P management as individuals have a clear strong

incentive to do "an absolute first-class, almost perfect job

on'that project." Tr. 1269 (Jordan). Mr. Jordan's commit-

ment to high qual. tty construction and operation of STP was

reflected in the other HL&P managers as well. Mr. Oprea, an

HL&P Executive Vice President, testified for about sixII

hearing days and we had ample opportunity to assess his

character and commitment to comply with NRC requirements.
|

| We have no doubt that he is committed to compliance with NRC

requirements and to an effective QA program. While emphasiz-

ing that "QA/QC activities have always received the full

support of (HL&P] management" (Tr. 2113, 2243 (Oprea)), Mr.

Oprea recognized that the STP QA program prior to Investigation

I
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I 79-19 needed to be strengthened, that it was missing elements

that were important to give management needed decisionmaking

tools (Tr. 5464 (Oprea)), and that the NRC's investigation had

been helpful in bringing about needed improvement (Tr. 5468

(Oprea)). It was clear from his testimony and the testimony

of other witnesses, that his primary concern, both prior to

issuance of I&E Report 79-19 and since, has been that the

areas in the HL&P QA program needing improvement be identified

and that all such improvements be properly made. See, e.g.,

Tr. 5323-27, 5466-68 (Oprea); Tr. 9866 (Hayes). During the

course of the Project, Mr. Oprea interacted with Senior

Brown & Root management to obtain improvements in the QA

program (see, e.g., Tr. 5074 (Oprea)), contacted NRC manage-

ment and members of the OIE Staff to get their interpreta-

tions of NRC requirements and their views regarding the

Project QA program (see, e.g., Tr. 5473 (Oprea); Tr. 9866

(Hayes), Tr. 9860 (Phillips); Oprea et al_., ff. Tr. 1505, at

20; Jordan, ff. Tr. 1223, at 6), and initiated the Bechtel

audit of the QA program (Tr. 5466 (Oprea)). These are just

examples of his affirmative actions to assure that the QA

program functioned properly and NRC requirements were met.

Mr. Seidle's statement regarding the dedication of HL&P

management to QA is cited in V 343, supra. See also proposed

CCANP Ex. 68, Trend Analysis, at 1. Mr. Amaral found that

I
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the positive attitude toward quality expressed by Mr. Oprea

on the witness stand was not significantly different from

that he had expressed several months earlier to Mr. Amaral,

namely that he wanted "the best for his project." Tr. 2247

(Amaral). There was also lengthy testimony from Mr. Richard

Frazar, who was HL&P's Corporate QA Manager from 1977 until

June 1980, and Project QA Manager thereafter until June

1981. See 1 125, supra. Mr. Frazar testified at great

length on a number of issues and the Board had an extensive

opportunity to observe his demeanor. We were impressed by

his extensive knowledge regarding the technical QA require-

ments and his familiarity with the details of the STP QA

program and the various incidents that were raised during

the hearing. While testifying that his qualifications to

hold the position of Corporate QA Manager were comparable to

those of persons in similar positions at other utilities

(Tr. 3231 (Frazar)); he also conceded that were he more

experienced some of the noncompliances ,found in Investigation
79-19 might have been avoided (Tr. 3246 (Frazar)). While it

appeared that HL&P could have benefited from having a more

experienced QA Manager (see, e.g., Tr. 1767 (Amaral)), the

Board was impressed with his technical knowledge and dedica-

tion to meeting NRC and Project QA requirements. See, e.g.,

Tr. 3559, 3566-69 (Frazar); Tr. 9507 (Taylor). Other HL&P

officers and managers involved in STP prior to Investigation

I
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I 79-19 included Mr. Turner and Mr. Barker, both of whom also

testified, and both of whom also appeared dedicated to

compliance with NRC requirements. See Tr. 3561-66, 5083-85,

5337-40, 5415-16 (Turner); Tr. 5751-52, 5759 (Barker); see

also Tr. 9506-07 (Seidle). Thus the Board finds that HL&P

management has been committed to compliance with NRC require-

ments and to construction of a safe and reliable plant even

before Investigation 79-19.

351. The next aspect of Issue A is whether HL&P recognized,

accepted and carried out its responsibility for assuring

that construction was carried out in accordance with NRC

requirements.

352. The HL&P officers principally responsible for

management of the construction of STP prior to Investigation

79-19 were Mr. Jordan, Mr. Oprea and Mr. Turner. Each of

these officers testified regarding HL&P's responsibilities

for STP, and each clearly recognized that HL&P has a non-

delegable duty to assure compliance with NRC requirements.

Tr. 1260 (Jordan); Tr. 2293, 3491-92, 3526 (Oprea); Tr.

3561-65 (Turner); Tr. 5759 (Barker); Tr. 3518 (Frazar). The

Staff apparently agreed that HL&P officers recognized HL&P's

non-delegable duty. Tr. 10071-76 (Crossman, Hall, Tapia,

Phillips, Tomlinson, Herr). While stating that he felt HL&P

had " abdicated some of the responsibility," Mr. Seidle

I
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testified that his judgment applied "not so much at the

highest levels of management, but perhaps at the field !

level." Tr. 9506 (Seidle). ;

'

353. The history of this Project, as summarized in part

in 22-52, supra, provides ample evidence that HL&P made
.g
5 significant efforts to carry out its responsibilities as a

- Licensee for the STP. As discussed above, HL&P established

a large Project management team, including an engineering

staff with limited experience but above average academic

credentials. See 11 25-26, supra. Similarly it established

a QA staff long before the Project began and staffed it at

levels comparable to those being utilized by other utilities

with more advanced nuclear projects. See 30, supra. One

Staff witness commented that there were more QA personnel at

STP before Investigation 79-19 than he had ever seen before

on a nuclear plant construction site. Tr. 9516 (Phillips).

HL&P's staff was given the necessary authority to perform

its function (Tr. 9513 (Taylor)) and HL&P developed a sound

written QA program to provide the standards and procedures

applicable to the work. Tr. 9508 (Crossman); Tr. 1740-44

(Amaral, Frazar); Tr. 10704-05 (Gilray). Moreover, the

record clearly shows that HL&P exercised its responsibility

in a number of ways, both in the QA area and in its Project

management functions. See, e.g., Tr. 5235-38 (Frazar); Tr.

I |
.
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I 6621, 6681, 6890, 6902-04, 6991-92, 7057-58, 7205-07

(Hernandez); Tr. 7722 (Molleda); Tr. 7635-40 (Wilson); Tr.

5077-81 (Frazar, Oprea); Murphy e_t al., ff. Tr. 6522, at

75-6; Saltarelli et al., ff. Tr. 7536 at 46, (Wilson); Oprea

et al., ff. Tr. 1505, at 14-15 (Oprea); see also 1 28,

suora.

354. The ultimate responsibility that every licensee

must retain and cannot delegate is the responsibility to

answer to NRC when it is found that the licensed activities

are being conducted in violation of NRC requirements.

HL&P's record for responding to NRC notices of violation and

expressions of concern is amply documented in the record and

was addressed in the testimony of a number of witnesses.

The HL&P managers stated their view that when NRC identifies

problems in their program they consider it of highest priority

to correct those problems promptly. Oprea et al., ff. Tr.

1505 at 10 (0prea); Tr. 2108, 2291-92, 5323-27, 5367-68,

5463-65 (Oprea); Tr. 1294, 1355-56 (Jordan); Tr. 5083-85

(Turner). HL&P's consultant, Mr. Amaral observed that

Mr. Oprea and Mr. Turner also expressed that view to him.

Tr. 1966 (Amaral). The Staff witnesses uniformly testified

that HL&F was responsive to NRC concerns and took action to

correct all problems identified. Tr. 9506, 9527-28, 9535-36

(Seidle); Tr. 9524 (Taylor); Tr. 9857-9859 (Phillips). HL&P

I
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I personnel cooperated with the Staff during its inspection

activities. Tr. 5229 (Frazar); Tr. 9855 (Phillips); Tr.

10078 (Tomlinson). When the NRC wanted to discuss concerns

about the Project, HL&P senior management personally partici-

pated in those meetings. Staff Ex. 9,at 2; Oprea et al.,

ff. Tr. 1505 at 15, 19-20 (Oprea); Tr. 9387 (Seidle); Tr.
~

9946-47 (Hayes); Tr. 9947 (Shewmaker). Thus HL&P made

commitments to NRC for improvement and corrective actions

and the record is clear that HL&P fulfilled such commitments.
Tr. 9535-36 (Seidle); Tr. 9408-10 (Crossman). See also

Staff Exs. 40, 45, 63, 65, 71, 74, 82, 117.

355. We find that HL&P management, and particularly

HL&P's senior officers, recognized that HL&P had a non-delegable

duty to assure that construction was performed in accordance

with NRC requirements and that HL&P took reasonable steps to

carry out its responsibilities as a Licensee, including

HL&P's establishment of Project management and QA staffs to

provide programmatic direction to Brown & Root's activities,

the numerous examples reflected in the record of HL&P actively

giving such direction to Brown & Root and HL&P's active

involvement in assuring compliance with NRC requirements.

Accordingly, we further find that HL&P did not abdicate its

responsibilities to Brown & Root.

;
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356. The fourth aspect of Issue A is the extent to
j

which HL&P failed to keep itself knowledgeable about necessary

construction activities. It is obviously not enough that a

licensee correct the problems brought to its attention by

NRC, nor is it enough for the licensee to simply respond to

deficiencies that come to its attention; the licensee must

also keep itself knowledgeable about the conduct of the

licensed activities so that there is reasonable assurance

that it will detect and correct any significant problems

that may occur. HL&P took a number of significant steps to

assure it was knowledgeable about Project activities, including

establishment of its Project Management and QA organizations.

357. As discussed at V 25, suora, HL&P developed a

large staff to monitor and direct the Project activities.

The record shows the staff to be unusually large and the

Engineers to have above average academic qualifications.

See V 26. HL&P employees were located both at the site and

at the Brown & Root offices in Houston, so they were situated

where the work was being performed. Tr. 5741 (Barker); Tr.

1143, 2302, 2477 (Goldberg); Tr. 1238, 1386 (Jordan); Tr.

1899 (Amaral). The HL&P Design Engineers reviewed the

selected design criteria and design specifications and HL&P

construction personnel reviewed selected Brown & Root construc-

tion procedures. Murphy et al. (Contentions), ff. Tr. 6522,

'
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at 54, 56-57 (Hernandez); Saltarelli et al., ff. Tr. 7536

at 4-5, 15-18. They participated in the resolution of

special problems such as investigation and repair of the

voids in the Reactor Containment Building. Murphy et al.

(Contentions), ff. Tr. 6522, at 57-59 (Hernandez).

358. Similarly, in the QA area, HL&P developed a QA

staff of appropriate size. See 31, supra. HL&P's staff

monitored, reviewed, audited and surveyed the activities of

Brown & Root. See, e.g., Oprea et al. ff. Tr. 1505, at 7-9

(0prea). HL&P reviewed and approved the Brown & Root QA

program description. Broom and Vurpillat, ff. Tr. 3646, at

22. HL&P QA personnel performed routine surveillances of

Brown & Root activities. Id. at 22-23; Saltarelli et al.,

ff. Tr. 7536, at 17-18; Pettersson et al., ff. Tr. 5796, at

17-18; Murphy et al. (Contentions), ff. Tr. 6522, at 75-76

(Long). When there were indications of potential problems,

HL&P increased its surveillance. Murphy et al. (Contentions),

ff. Tr. 6522, at 84, 89-90 (Long); Warnick et al., ff. Tr.

8032, at 36-37 (Wilson). HL&P QA also reviewed Brown & Root

construction procedures (Murphy et al. (Contentions), ff.

i Tr. 6522, at 54 (Hernandez)); and investigated various

incidents and allegations that came to their attention. See

47-51, supra; Murphy et al. (Contentions), ff. Tr. 6522,

at 80 (Long); Tr. 5235-38 (Frazar).
!
1

,

I
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359. HL&P also established mechanisms for the informa-

tion garnered at the staff level to be communicated to upper
management. Although it was extended and less effective

than desirable (see VV 32, 88, suora), there was a defined

management organization that provided information to upperI management about the construction work in progress (0prea et

al.,ff. Tr. 1505 at 11-14, 47-49; Tr. 2241-42 (Oprea)) and
upper management did receive much detailed information about

the Project (see, e.g., Tr. 2238-39, 3418-19, 3436-37, 3439,

3451, 3460-63, 3560-61, 3562-74, 3575-77, 3597-99, 5239

(0prea); Tr. 3561-65, 3580-81 (Turner). In addition to this

regular reporting chain, HL&P established a management

committee, the QA Program Evaluation Committee, to review

periodically the status and adequacy of the QA program.
Oprea et al., ff. Tr. 1505, at 47-49. HL&P's officers and
managers also met frequently to discuss matters related to

the construction of STP. Tr. 1302-03 (Jordan); Tr. 3426-27

(Turner); Tr. 5752-54 (Barker). At times HL&P upper manage-

ment requested special surveillances of construction activities

by the Project QA staff or hired outside consultants to

review and report on various aspects of the Project. Oprea

et al; ff. Tr. 1505, at 14-15; CEU Ex. 10; Tr. 1346-51

(Jordan); Tr. 5077-81 (Frazar/Oprea); Tr. 5747-51 (Barker);
Tr. 5119-20 (0prea); Tr. 883 (Frazar).

1
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360. Although HL&P made reasonable efforts to keep

itself knowledgeable about Project activities, two related

factors kept upper management from receiving complete informa-

tion about Project activities. These two factors were the

absence of an effective system for trending nonconformances

(Staff Ex. 46, Show Cause Order, at 16; Staff Ex. 47, Attachment,

at 2; Staff Ex. 48, Attachment, Exhibit 1, at 4-5; Tr. 1744

(Amaral); Tr. 2515 (Goldberg); Tr. 1500 (Jordan); Broom and

Vurpillat, ff. Tr. 3646, at 24-25; Tr. 5464 (oprea); Tr.

.

3245-46 (Frazar); Shewmaker et al., ff. Tr. 9205, at 47) and

the preoccupation of HL&P's site QA staff with resolving

individual nonconformances, which kept them from providing

the necessary programmatic direction to Brown & Root and the

necessary overview of Brown & Root QA performance to HL&P

upper management. Tr. 2241-44 (Amaral, Oprea); Tr. 9936

(Hayes). Communication from site QA to upper management may

have been hampered by a long communications chain (Tr.

1714-15, 1739-40, 1850, 1897 (Amaral); Tr. 2235-38 (Oprea,
' Amaral); (see 32, 88, supra) and there was also testimony
|

| that HL&P site QA supervision, while having sufficient

'

technical qualifications, may have been insufficiently
!

experienced to recognize the need to inform upper management

of conditions at the site. Tr. 3242-43 (Frazar); Tr. 9939

(Phillips); Tr. 9953-54 (Hayes). There was, however, expert

$
|
,
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testimony that the organizational arrangement was workable j
(oprea et al., ff. Tr. 1505, at 121-22 (Amaral); Tr. 9508-09

(Crossman)) if not imperfectly implemented and that not all

failures could have been prevented in practice. Tr. 9505-07

(Seidle). The Staff witnesses testified that these factors
do not reflect lack of managerial competence or character.

Tr. 9952-53 (Hayes); Tr. 9956-57 (Phillips); Shewmaker et
.

al., ff. Tr. 9205 at 49. The Board agrees with the Staff

position.

361. In addition to reviewing the specific deficiencies

at STP found in Investigation 79-19, the Board has also

sought to identify and examine in some detail the underlying
causes of such deficiencies. These are thoroughly discussed

in Section III.C.4, supra. Our careful analysis of these

underlying causes further convinces us that, even though

improvement was required in a number of areas, none of them

reflects an absence of the managerial competence and character

required to be granted an operating license.

362. Based on all of the foregoing findings we conclude

that, even if viewed without regard to the remedial steps

taken by HL&P since 1979, HLSP's compliance record does not

demonstrate an absence of the necessary managerial competence

and character to operate STP safely.

I
E
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I B. Issue B

363. As mentioned in V 332, although the Board has made

a separate finding on Issue A, the Board recognizes, as

stated in its Second and Third Prehearing Conference Orders,

that the question of whether HL&P has the requisite character

and competence to be granted operating licenses for STP must

I be determined in light of all material circumstances, including
.

the remedial measures that were taken in response to the

deficiencies identified by I&E Report 79-19Y, the studies

of HL&P's consultants and HL&P's own studies. To ignore the

remedial measures would be especially inappropriate in this

case because of the promptness and thoroughness of HL&P's

actions. HL&P's reaction to the findings in Investigation

79-19 was not defensive. Rather, HL&P accepted the NRC

findings and moved quickly to investigate the problems; it

hired expert consultants to assist it and made implementation

'

of its corrective measures a high priority; it looked for

the most basic, root causes of the problems and took thorough

action to remedy them; it fulfilled its commitments to
i

I

*/ The subsequent replacement of Brown & Root is discussed'

| in Sections IV and V, supra, and is not considered
under Issue B.

I
,

I
|
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I improvements; and it made additional improvements, including

a major changes of its corporate organization and the addition

of highly experienced officers and managers, thus securing

substantial additional management expertise. In light of

these remedial measures, as briefly discussed below, the

Board finds that even if its finding on Issue A had been

different, and HL&P's record had suggested a want of the

necessary character and competence, the remedial measures

taken by HL&P have been so substantial as to demonstrate

that HL&P now has the managerial competence and character

required of an NRC licensee.

364. During Investigation 79-19 the NRC Staff periodically

advised HL&P of its preliminary findings as the Investigation

progressed. Tr. 9678 (Hayes). Mr. Oprea and Mr. Turner met

with the NRC Regional Director during the course of the

Investigation and were told of the preliminary results.

Oprea et al., ff. Tr. 1505, at 19-20. A further itemization

of the preliminary findings was made at an exit interview in

January 1980. Tr. 9948-49 (Phillips); Oprea et d., ff. Tr.

1505, at 21. Although all of these NRC statements to HL&P

were preliminary and licensees are not obligated to respond

to such preliminary statements, nor is it the usual practice

that they do so (Tr. 9856-60 (Phillips)), HL&P took immediate

action in response to these findings. Oprea et al., ff. Tr.

I
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I 1505, at 20-22, 78-83 (Oprea, Frazar); V 54-38, supra. The

actions taken were extensive. HL&P hired Bechtel as an

independent consultant to audit the QA program for con-

struction and recommend improvements. Bechtel was directed

to perform a thorough audit without any limitation. Tr.

I 1553-64 (Amaral); Tr. 2087-89 (Oprea). See 1 55, 82,

supra. Woodward Clyde was hired to perform tests on the

engineered backfill to determine its adequacy and an extensive
program of test borings was commenced. Tr. 5962 (Pettersson);

see 1 55, 203, supra. Time Lapse, Inc., was hired as a

consultant to survey the Brown & Root site personnel to

determine the cause of the perception of harassment or undue

pressure on QC personnel. See 1 56, 67-68, supra. There

were special audits of welding and NDE, and work in both

areas was stopped or substantially curtailed. See 1 55,

253, supra. Placement of complex concrete was also stopped.
See 55, supra. A number of corrective measures were

undertaken to improve interpersonal relationships between

Construction and QC workers, to correct deficiencies identified

by NRC and to improve the QA program. See V 56, 67, supra.

The Board finds that HL&P's commitment to compliance with

NRC requirements and to an effective QA program is demonstrated

by this extensive effort to investigate and to correct

deficiencies on the basis of the preliminary NRC findings.

|I
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I 365. When HL&P received the Notice of Violation, Notice

of Proposed Imposition of Civil Penalty and Show Cause

Order, it was surprised by the severity of the enforcement

action. Jordan, ff. Tr. 1223, at 5-6; Oprea e_t al., ff. Tr.

1505, at 21-22, 24-25; Tr. 2090, 5462-65 (Oprea); Tr. 5751-2

(Barker). Nevertheless, HL&P's response to the Notice of

Violation was positive and directed at making corrections

and achieving compliance, not at defending its past actions.

Tr. 9948-49 (Hayes, Shewmaker, Phillips); Tr. 5463-65 (Oprea).
See U 61 et. seq. And HL&P's key management personnel,

from its Chief Executive Officer to its QA Manager, expressed

the belief that the net result of the enforcement action was
to strengthen the STP QA program. Tr. 1291-93, 1354-56

(Jordan); Tr. 2090-92, 2239-46 (Oprea); Tr. 1056-58, 1162-64;

2514-16 (Goldberg); Tr. 2583, 2963-67, 3158-59, 3252-55

(Frazar). HL&P also strengthened its Project management,

- assigning Mr. Oprea to STP on a virtually full-time basis,

acquiring the services of Mr. Goldberg in the new position

of Vice President, Nuclear Engineering and Construction,

assigning Mr. Frazar full time to the Project and making the

:I many other personnel changes and additions addressed in;

V 125, supra.

366. To prepare its responses to the enforcement actions

. HL&P established teams of HL&P and Brown & Root personnel

'I
-325-



_

I
I
I who had personal familiarity with the disciplines, programs

and systems at issue. These were the individuals who best

understood what was done before and who would have to imple-

ment the revised program. See 1 79, supra. To assure that

they understood the NRC findings, HL&P consulted with the

NRC Staff, including members of the Investigation team,

asking for their views on what was wrong and what might have

caused it to go wrong. Jordan, ff. Tr. 1223, at 5-6;

Tr. 9866-67 (Hayes); Tr. 9861-62 (Shewmaker). Numerous

independent consultants were employed to supply specialized

expertise and an independent point of view. The use of such

consultants reflects an appropriate management response.

Tr. 9955 (Shewmaker). These consultants included Bechtel

and MAC, large organizations with expertise in QA program

development (see 1 82, 85) and engineers and scientists

with expertise related to the adequacy of backfill, concrete

and welding (see U 94-96). With the aid of Bechtel, HL&P

identified the root causes of the deficiencies and developed

corrective actions to prevent recurrence of those deficiencies.

See 119-128, supra. Thus HL&P's responses to the enforcement

actions reflected a thorough analysis of the QA program and

a careful rethinking of how the program should have been

conducted. As a result of these studies, HL&P committed to

numerous actions to improve the QA program. This commitment

I
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I involved adding more and better qualified personnel, providing

additional training for Project personnel, revising procedures,

re structuring the HL&P and Brown & Root QA organizations,

conducting detailed studies of construction work and repairing
any defective work. See Section III.C, supra. The NRC

Staff found HL&P's proposed corrective actions sufficient to

resolve each of the noncompliances and the Show Cause require-

ments. Id. Based on this record, the Board finds that the

actions to which HL&P committed in response to the enforcement

actions resulting from Investigation 79-19 were prompt,

thorough and effective, and fully resolved the problems that

had been identified.

367. Having committed to numerous improvements in its

QA program for STP, HL&P. established a control system to

make sure the commitments were fulfilled. See V 135, supra.

Over the course of the following year and a half virtually

all of the commitments were fulfilled. See U 136, supra.

The NRC Staff followed up on its enforcement actions with a

rigorous inspection program that reviewed and evaluated the

corrective measures implemented by HL&P. The Staff interviewed

I
j QC Inspectors, reviewed records, reviewed the new procedures

and observed their implementation, inspected the work in

progress, evaluated the technical reports, and performed all

of ;he other inspection and audit functions necessary to

|I
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determine if HL&P was fulfilling its commitments. See

Section III. C, supra. The result of this inspection effort

is a long list of Inspection Reports (primarily included

among Staff Exs. 63 et seq.) which predominantly express

agreement with HL&P that the commitments were fulfilled.

The revised QA program, with all of the improvements in

response to the Show Cause Order, was reviewed by the NRC
'

Staff and the Board and found to comply with NRC requirements

and to represent a stronger program than the original one.
See V 134, supra. The Inspection Reports for the year and a

half after I&E Report 79-19 continued to find some noncom-

pliances with NRC requireinents, but they were relatively few
in nu:nber and were classified by the NRC Staff in the lower

severity levels. See 1 141, supra. Thus HL&P fulfilled the

commitments made in response to the 79-19 enforcement actions

and strengthened the STP QA program.

368. In response to the Show Cause Order, HL&P under-

took extensive studies of the construction work that had
been completed at STP. The studies and their results are

generally described in Part VI of this Decision. As described

there, these studies found that the engineered backfill has

been installed adequately; indeed the average density of the

backfill far exceeds the Project minimum requirement. The

I
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I study findings were reviewed by a committee of expert con-

sultants who, in turn, conducted their own reviews, tests

and analysea and concluded that the backfill is suitable for

its intended purpose. Finally, the NRC Staff reviewed the

technical reports of the HL&P/ Brown & Root Task Force and

I .

the Expert Committee, observed tests being performed, and

calculations of consultants and determined that it had no
further questions regarding the adequacy of the backfill.

See W 208, supra.

369. A Task Force of HL&P and Brown & Root personnel,

augmented by several independent consultants, conducted a

comprehensive study of the adequacy of the installed concrete.

A statistical sample of the concrete was subjected to detailed

inspection and testing and found to be of very good to

excellent quality and free from significant internal voids.

The NRC Staff reviewed the Task Force investigations as they

were in progress, observed the inspection work and reviewed

the reports submitted by HL&P. The Staff concurred with the

Task Force conclusions, including its conclusion that there

are no areas requiring further major repairs. Crossman et

al., ff. Tr. 10010, at 43. See 219, supra.

370. Finally, the Task Force that examined STP weldingII

found defects in the program and in a number of the welds.

As a result, HL&P undertook a reinspection of the welds

;

I
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fabricated by Brown & Root. Based upon substantial comple-

tion of the reinspection of AWS welds, approximately six

percent of the structural welds contained. defects that could

affect weld strength. A study was undertaken utilizing the

services of Battelle and Professor McCaully to determine the

acceptability of the inaccessible welds. Preliminary results

of the reinspection of ASME welds found surface deficiencies

in eight percent of the pressure retaining welds and 50% of

the pipe hanger welds. Although ECW welds all were acceptable

under code required testing, radiography revealed some

defects. HL&P will make whatever repairs are required to

correct the defects in accessible welds and to assure that

structures containing inaccessible welds are adequate to

perform their intended function. See V1 234 et seq., suora.

371. Thus, the vast majority of the completed construc-

tion work has been found acceptable and a program was estab-

lished to repair the deficiencies that did occur. Although

there were defects in the welding work, those defects are

not irreparable and will be repaired. Tr. 9957-58 (Shewmaker,

Phillips, Hayes).

372. The remedial steps summarized in this Section were

extensive and thorough; were carefully planned, utilizing,

where appropriate, the advice of highly qualified expert

consultants; and they were diligently implemented. These

I
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I remedial steps at times went beyond NRC requirements and in

many cases were completely voluntary, being undertaken

without even a suggestion from the NRC Staff. Tr. 9857-59

(Phillips). Moreover, these steps were undertaken with a

clear intent to strengthen the Project and to assure that

construction would be properly completed. The Board finds

that they have successfully achieved this aim. Accordingly,

we conclude that the managerial skill and commitment to

compliance with NRC requirements manifested by these remedial

steps demonstrates that HL&P has the necessary managerial

competence and character to be granted operating licenses

for the STP.

C. Issue C

373. After having considered under Issues A and B the

managerial competence and character of HL&P based solely on

its record during construction, the Board must additionally,

under Issue C, consider HL&P's plans for management of Plant

operation and determine whether those plans affect the

Board's determination regarding the managerial competence

and commitment to safety (or character) of HL&P. This would

be a subject of considerable importance if the record of

compliance during Plant construction had suggested greater

concern regarding HL&P's managerial competence and character.

However, our previous findings do not reflect such concern

I
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I and our review of HL&P's plans for Plant operations buttresses

our confidence in HL&P's character and competence.

374. Several NRC Staff witnesses testified that manage-

ment of facility construction presents a more challenging

problem for a utility than management of Plant operation.

Tr. 9896-99 (Hayes); Tr. 9906-08 (Phillips). They noted

that the vast majority of the construction workers are not
,

under the direct control of HL&P, since they are employed by
the contractors. The construction work force is also much

larger than the Plant operations work force, numbering in

the thousands at peak, as compared to several hundred involved

in Plant operations, and construction involves more disciplines.

The Staff also noted that, as a utility, HL&P's prior exper-

ience in operating power plants is substantially greater

than its experience at constructing them. Thus, even if a

utility had difficulty managing construction, it might

nevertheless be qualified to manage operation of a completed
plant. Id.; compare Beaver Valley, supra, 3 NRC 44, at

60-61, and Shearon Harris, supra, at 10 NRC 37, at 42. As

discussed in Section VII, supra, the Board has considered

the plans and preparations of HL&P to orsrate STP, and has

found that the HL&P management orgo.'i tation and planned

staffing and administrative systems for Plant operations are

adequate. The principal HL&P officers to be involved in

I
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I Plant operations, Mr. Oprea. Mr. Dewease and Mr. Goldberg,

each testified, giving the Board ample opportunity to assess

their personal competence and commitment to safe operation

of STP, and the Board finds that each is well qualified for

his respective role during Plant operations and manifested a

sincere commitment to safe operation of STP.

375. HL&P's plans for its management structure for

Plant operation are described in some detail in V 241-45,

suora. HL&P emphasized, as it must at this stage of con-

struction, that its management structure is subject to

adjustment as Plant operation approaches. Goldberg and

Dewease, ff. Tr. 10548, at 5; Tr. 10554 (Dewease). Never-

theless, the overall management structure is sufficiently

fixed to permit general conclusions. HL&P has a detailed

plan for the management structure for operations that providesI clear lines of authority and responsibility from the Executive

Vice President and Vice President, Nuclear Plant Operations,

down to each staff position. The responsibilities of the

various supervisory and management positions have been

determined based on analyses of the particular job functions.I The structure includes provisions for management reviews of'

the safety related actions of the Plant Operations staff and

for a staff level interdisciplinary review of Plant operations.

The Commission has issued guidance on the skills required to

I
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operate a nuclear plant, and HL&P has structured its Plant

~ staff to comply with NRC guidelines for plant operations.I The NRC Staff considered HL&P's plans for management of

Plant operations acceptable (see 1 242, supra), and the

Board has so found.

376. Mr. Dewease, HL&P's Vice President, Nuclear Plant

Operations, has had extensive experience in nuclear plant

operations and is well qualified for his position. A number

of other positions have been filled in the Plant organization,

including several of the key supervisory positions. HL&P is

recruiting personnel with commercial nuclear plant experience

and is developing a training program to allow it to bring in

staff at an entry level. An important part of this training

program will utilize a Plant specific control room simulator

which is scheduled to be installed in 1983. See 1 248,

supra. Although a detailed review was not conducted, the

NRC Staff found HL&P's plans for Plant staffing and training

acceptable for this stage of the licensing process. See

I 19 242, 248, supra. As noted in 256, supra, the Board

finds HL&P's plans acceptable.

377. HL&P has been developing a Plant procedures manual.
i

HL&P's testimony described several key provisions of its

'

Plant administrative procedures, including procedures for

shift relief and turnover, limiting access to the Control

,
,
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Room, Shift Supervisor responsibilities and assuring feedback

of operating experience at STP and other nuclear plants into

a system that evaluates that information for use in future

Plant operations. In each of these areas HL&P committed to

comply with NRC requirements and the Staff found these

commitments acceptable for this stage of the operating

license review process. See 11 249-53, supra. As noted in

1 256, sup r a', the Board finds HL&P's plans for Plant admini-

strative procedures acceptable for this stage of Plant

licensing.

378. As can be seen from this review of our findings

regarding Plant operations, much is left to be done before
,

HL&P is ready to operate STP. Nevertheless, for this stage

of licensing the Board is favorably impressed with HL&P's

preparations. Of particular importance is the fact that

HL&P has obtained the services of Mr. Dewease, a man who is

well qualified to develop the management structures, staff

and administrative procedures, and to manage the Plant

operations. Based on the record regarding HL&P's plans and

preparations for Plant operations, and taking into account

HL&P's record of compliance with NRC requirements during

construction of STP, we conclude that HL&P has the necessary

commitment to safe Plant operations in compliance with NRC

requirements and the necessary managerial competence to be

granted licenses to operate STP.

'
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X. Conclusions of Law

Based upon the foregoing findings of fact and upon

consideration of the entire evidentiary record in this

proceeding, the Board makes the following conclusions of

law, recognizing that such conclusions may be subject to

change based on the record in the forthcoming Phase II of

this hearing:

(1) HL&P's performance in the manai.;ement of design,

construction and planning and preparation for operation of

STP demonstrates that HL&P has the necessary managerial

competence and character (including commitment to safety) to

operate STP safely and in compliance with all applicable NRC

requirements.

(2) There is reasonable assurance that safety-related

construction work thus far completed at STP is adequate to

perform its intended purpose or that appropriate repairs

will be made as necessary to make such construction work
|

adequate to perform its intended purpose.=

(3) HL&P is implementing its QA program for design and

construction of STP in a manner which provides reasonable

assurance that future construction work at STP will be in

i compliance with the construction permits and the applicable

NRC requirements.

1 I
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XI. Order

IT IS ORDERED, in accordance with 10 CFR 55 2.760,

I 2.762, 2.785, and 2.786, that this Partial Initial Decision

shall constitute the final action of the Commission thirty

(30) days after the date of issuance hereof, subject to any

review pursuant to the'above cited rules. Exceptions to,

this Partial Initial Decision may be filed by any party

within ten (10) days after service of this Partial Initial

Decision. Within thirty (30) days thereafter (forty (40)

days in the case of the Staff) any party filing such excep-

tions shall file a brief in support thereof. Within thirty

(30) days of the filing and service of the brief of the

appellant (forty (40) days in the case of the Staff), any

other party may file a brief in support of, or in opposition

to, the exceptions.

I'

THE ATOMIC SAFETY AND LICENSING
BOARD

I Ernest E. Hill, Administrative
Judge

Dr. James C. Lamb, Administrative
Judge

I Charles Bechhoefer, Chairman,
Administrative Judge

I
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Appendix A

List of Issues and Contentions

I. Issues

Issue A. If view d without regard to the remedial steps
taken by HL&P, would the record of HL&P's compli-
ance with NRC requirements, including:

(1) the statements in the FSAR referred to in
Section V.A.(10) of the Order to Show Cause;

(2) the instances of non-compliance set forth in
the Notice of Violation and the Order to Show
Cause;

(3) the extent to which HL&P abdicated respon-
sibility for construction of the South Texas
Project (STP) to Brown & Root; and

(4) the extant to which HL&P failed to keep

I itself knowledgeable about necessary con-
struction activities at STP,

be sufficient to determine that HL&P does not haveI the necessary managerial competence or character
to be granted licenses to operate the STP?

Issue B. Has HL&P taken sufficient remedial steps to provide
assurance that it now has the managerial competence
and character to operate STP safely?

Issue C. In light of (1) HL&P's planned organization for
operation of the STP; and (2) the alleged defi-
ciencies in HL&P's management of construction ofI the STP (including its past actions or lack of
action, revised programs for monitoring the activi-
ties of its architect-engineer-constructor and
those matters set out in Issues A and B), is there
reasonable assurance that HL&P will have the com-
petence and commitment to safely operate the STP?

Issue D. In light of HL&P's prior performance in the con-
struction of the STP as reflected, in part, in the
Notice of Violation and Order to Show Cause dated
April 30, 1980, and HL&P's responses thereto
(filings of May 23, 1980 and July 28, 1980), and
actions taken pursuant thereto, do the current
HL&P and Brown & Root (B&R) construction QA/QC

A-1
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I
I organizations and practices meet the requirements

of 10 CFR Part 50, Appendix B; and is there reason-
able assurance that they will be implemented so
that construction of STP can be completed in
conformance with the construction permits and other
applicable requirements?II

'

Issue E. Is there reasonable assurance that the structures
now in place at the STP (referred to in Sections

I V.A.(2) and (3) of the Order to Show Cause) are in
conformity with the construction permits and the
provisions of Commission regulations? If not, has
HL&P taken steps to assare that such structuresI are repaired or replaced as necessary to meet such
requirements?

Issue F. Will HL&P's Quality Assurance Program for Operation
of the STP meet the requirements of 10 CFR Part 50,
Appendix B? */

I
I

I
I

I
*/ Issue F was deferred until a later phase of the operatingI license hearing.

I
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I II. Contentions

1. There is no reasonable assurance that theI activities authorized by the operating license
for the South Texas Nuclear Project can be con-
ducted without endangering the health and
safety of the public in that:

1. There has been a surveying

I error which has resulted in the eastern
edge of the Unit 2 Mechanical Electrical
Auxiliary Building being constructed one
(1) foot short (in the east-west direction)I from its design location. This error
violates 10 CFR Part 50, Appendix B,
Sections X and XI.

2. There has been field construc-
tion error and as a result, extensive voids

I exist in the concrete wall enclosing the
containment building, in violation of 10
CFR Part 50, Appendix B, Sections IX and X.

3. In violation of Quality Assurance
and Quality Control requirements applicable
to the South Texas Nuclear Project withI regard to dccument control (10 CFR Part 50,
Appendix B, Sections VI and XVII), a field
document relating to cadweld inspections
has been lost.

. 4. There are membrane seals in thel 3 containment structure which are damaged,
I3 indicating a violation of 10 CFR Part 50,

Appendix B, Sections X, XV and XVI.

5. There are steel reinforcement bars
which are missing from the concrete around
the equipment doors in the containment and
such bars are missing from the containment
structure as well, indicating violations of
10 CFR Part 50, Appendix B, Sections X, XV
and XVI.

6. There are cadwelds which have been
integrated into parts of the plant structuret

I which are not capable of being verified with
regard to compliance with 10 CFR Part 50,
Appendix B, in violation of Sections IX and
X of Appendix B.
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7. Quality Control as per the requirements
of 10 CFR Part 50, Appendix B, in particular
Sections III and IX, has not been complied with,
because:

a. Efforts by quality control
inspectors to verify that design changes
were executed in accordance with the
purposes of the original design were
repeatedly and systematically thwarted.

b. There were personnel other than
the original designer approving designI changes with no first hand knowledge of
the purpose of the original design.

I c. There were design changes
approved by personnel unqualified in the
type of design where the change was made.

d. There were numerous pour cards
that were supposed to record the correct
execution of concrete pours which wereI falsified by numerous persons.

e. There has been and continues to
be assaults on the Applicant's quality
control inspectors, continual threats of
bodily harm to those inspectors, firing
of inspectors, and other acts constituting
a pattern of behavior designed to intimidate
the inspectors. As a result of the inti-

| midations, certain inspections were never
! done because the inspectors decided to

play cards over a period of four months
rather than risk their safety on the
plant grounds.

8. a. As evidenced by the investiga-

I tive. results in Allegation 1 of I&E
Report 81-28, Houston Lighting and Power
manigement failed to assure prompt cor-
rective action by Brown and Root in the
area of access engineering in violation
of Criterion XVI of 10 C.F.R. Part 50,
Appendix B.

A-4
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I
b. As evidenced by the investiga-

tive results in Allegation 1 of I&E
Report 81-28, Houston Lighting and Power
management does not have a consistent
policy on the issuance of stop work
orders in violation of Criterion 1 of 10
C.F.R. Part 50, Appendix B.

c. As evidenced by the investiga-
tive results in Allegation 2 of I&EI Report 81-28, Houston Lighting and Power
management personnel are not committed to
respecting the mandates of NRC regula-
tions, especially Criteria I and II of 10
C.F.R. Part 50, Appendix B.

d. As evidenced by the investiga-
tive results in Allegation 4 of I&E
Report 81-28, HL&P management failed to
effectively implement a quality assurance
program in violation of Criterion I of 10
C.F.R. Part 50, Appendix B.

As a result of the foregoing, the Commission cannot
make the findings required by'10 CFR SS 50.57(a)(1) and (2)
necessary for issuance of an operating license for the South
Texas Nuclear Project.

2. NRC inspection records (Inspection and Enforcement
Reports #77-03, 2/77; #77-03, 4/77, and #78-08, 5/78)
indicate that South Texas Project construction records
have been falsified by employees of Houston Lighting

,
and Power Company and Brown and Root, in violation of

'

10 CFR Part 50, Appendix B, Sections VI and XVII.

As a result, the Commission cannot make the findings
required by 10 CFR SS50.57(a)(1) and (2).

I
,
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Appendix B

List of Prefiled Testimony

Witness Panel Panel Cited as

Allenspach, Frederick R. Crocker and Allenspach, ff. Tr. 10721
Amaral, John M. Oprea et al., ff. Tr. 1505 (Amaral)*
Artuso, Joseph F. Murphy et al. (Concrete

I Verification), ff. Tr. 6327
Murphy et al. (Contentions),

ff. Tr. 6522

Blau, J. L. Frazar et al., ff. Tr. 10123
Briskin, Joseph W. Oprea et al., ff. Tr. 1505 (Briskin)*
Broom, Knox M. Broom and Vurpillat, ff. Tr. 3646
Buckalew, Richard Buckalew and Duke, ff. Tr. 6265

Carvel, Robert A. Fraley et al., ff. Tr. 7241

I Crnich, John Goldberg et al., ff. Tr. 10403
Crocker, Lawrence P. Crocker and Allenspach, ff. Tr. 10721

Crocker and Madsen, ff. Tr. 10721

Crossman, William A. Crossman et al., ff. Tr. 10010
Seidle et al., ff. Tr. 9205

I Dewease, Jerrold G. Goldberg and Dewease, ff. Tr. 10548
Duke, John B. Buckalew and Duke, ff. Tr. 6265

Fisher, Gerald L. Murphy et al. (Contentions),
ff. Tr. 6522

Fraley, Albert D. (Jr.) Fraley et al., ff. Tr. 7241

I Frazar, Richard A. Frazar et al., ff. Tr. 10123
Goldberg and Frazar, ff. Tr. 906 (Frazar)
Oprea et al., ff. Tr. 1505 (Frazar)*

I Geiger, James E. Geiger et al., ff. Tr. 10580
Gilray, John d. Gilray, ff. Tr. 10689
Goldberg, Jerome H. Goldberg and Dewease, ff. Tr. 10548

I Goldberg and Frazar, ff. Tr. 906 (Goldberg)
Goldberg et al., ff. Tr. 10403

Hall, Ramon E. Crossman et al., ff. Tr. 10010iI Hauser, Daniel (Dr.) Saltarelli et al., ff. Tr. 7536
Hawn, Clyde L. Geiger et al., ff. Tr. 10580
Hayes, D. W. Shewmaker et al., ff. Tr. 9205

: Hedges, Charles S. Pettersson et al., ff. Tr. 5796
-

'

Hernandez, Ralph R. Murphy et al. (Concrete
Verification), ff. Tr. 6327

Murphy et al. (Contentions),
ff. Tr. 6522 (Hernandez)

Hubacek, William G. Crossman et al., ff. Tr. 10010
Seidle et al., ff. Tr. 9205
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Witness Panel Panel Cited as

Jordan, Don D. Jordan, ff. Tr. 1223

Kirkland, Thomas E. Wilson and Kirkland, ff. Tr. 2697
Krisha, Donald T. Geiger et al., ff. Tr. 10580

Lex, Burton L. Goldberg gt al., ff. Tr. 10403
Logan, Timothy K. McKay and Logan, ff. Tr. 6227

Pettersson et. al., ff. Tr. 5796
Long, David G. Murphy gt al. (Contentions),

ff. Tr. 6522 (Long).

Madsen, Glen L. Crocker and Madsen, ff. Tr. 10721
McKay, W. Stephen McKay and Logan, ff. Tr. 6227

Pettersson et al., ff. Tr. 5796
Molleda, J. Rodolfo Saltarelli et al., ff. Tr. 7536
Murphy, Gerald R. Murphy 9t al. (Concrete

I Verification), ff. Tr. 6327
Murphy gt al. (Contentions),

ff. Tr. 6522
Muscente, Matthew D. Saltarelli et al., ff. Tr. 7536

Oprea, George W. Oprea et al., ff. Tr. 1505 (Oprea)*
Overstreet, H. G. Frazar et al., ff. Tr. 10123I Pettersson, C. Bernt Pettersson et al., ff. Tr. 5796

Pettersson and White, ff.

I Feverley,
Tr. 6162

Richard W. Peverley (Contention
1.1), ff. Tr. 7826

I Peverley (Contentions 1.7(a),
(b) and (c), ff. Tr. 7835

Phillips, H. Shannon Crossman gt al., ff. Tr. 10010
Seidle et al., ff. Tr. 9205
Shewmaker et al., ff. Tr. 9205

Purdy, Gordon R. Fraley et al., ff. Tr. 7241
Saltarelli et al., ff. Tr. 7536

Saltarelli, Eugene A. Saltarelli et al., ff. Tr. 7536
Seidle, William C. Seidle et al., ff. Tr. 9205

I Shewmaker, Robert E. Shewmakar et al., ff. Tr. 9205
Singleton, Charles M. Murphy gt al. (Contentions),

ff. Tr. 6522
Warnick et al., ff. Tr. 8032

Sullivan, Michael D. Saltarelli et al., ff. Tr. 7536'

Tapia, J. I. Crossman gt al., ff. Tr. 1000

I Taylor, Robert G. Seidle et al., ff. Tr. 9205
Tomlinson, Dan Paul Crossman et _a_1_., ff. Tr. 10010

I
|

'
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Witness Panel Panel Cited as,

Vurpillat, Raymond J. Broom and Vurpillat, ff. Tr. 3646 l

*E Warnick, G. Thomas Warnick et M., ff. Tr. 8032
| White, Jon G. - Pettersson and White, ff.

Tr. 6162,

Wilson, Logan D. Saltarelli et al., ff. Tr. 7536I Warnick et al., ff. Tr. 8032 (Wilson)
Wilson, Stanley D. Wilson and Kirkland, ff. Tr. 2697

.

o The testimony of Oprea et al. was admitted into evidence at
Tr. 1512, however, it is bound into Applicants' copies of
the transcript following Tr. 1505.
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Appendix C

List of Exhibits

Applicants' Exhibits

Identified Admitted
No. Description Date At Tr. At Tr.

1 Letter from G. W. Oprea, Jr.
to the Office of Inspection
and Enforcement
ST-HL-AE 401 12/28/79 3210 3210

2 Letter from G. W. Oprea, Jr.
to Karl V. Seyfrit
ST-HL-AE 409 1/25/80 3210 3210

3 Letter from G. W. Oprea, Jr.
to Karl V. Seyfrit
ST-HL-AE 417 2/7/80 3210 3210

4 Letter from G. W. Oprea, Jr.
to Karl V. SeyfritI ST-HL-AE 425 2/28/80 3210 3210

5 Final Report - Review ofI Safety Related Concrete
Show Cause 3(B) 3210 3210

6 Final Report - Adequacy of
Category I Structural Back-
fill Show Cause Item 2 2/27/81 3210 3210

| 5 7 Final Report - Safety Re-
lated Welding Show Cause
Item 3(A) 5/1/81 3210 3210

,

i
7(a) Revisions to Final Report of'

Safety Related Welding 4/81 7537 7540

I 8 Revised Quality Assurance
Program 4/22/81 3210 3210

! 9 Letter from E. A. Turner
to W. C. Seidle
ST-HL-AE 429 3/19/80 3210 3210

10 Letter from E. A. Turner
to W. C. Seidle, Chief of

I Reactor Construction &
Engineering Support Branch,
US NRC
ST-HL-AE 450 4/23/80 3210 3210
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I
Identified Admitted

No. Description Date At Tr. At Tr.

11 Letter from E. A. Turner
to W. C. Seidle, Chief of
Reactor Construction &

I Engineering Support Branch,
US NRC
ST-HL-AE 462 5/7/80 3210 3210

12 Letter from E. A. Turner
to W. C. Seidle, Chief of
Reactor Construction *

I Engineering Support Bre"*;n,
US NRC
ST-HL-AE 468 5/23/80 3210 3210

13 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Chief,
Reactor Construction &I '

Engineering Support Branch,
US NRC
ST-HL-AE 564 10/23/80 3210 3210

14 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Chief,
Reactor Construction &
Engineering Support Branch,
US NRC
ST-HL-AE 601 1/9/81 3210 3210

15 Letter from G. W. Oprea, Jr.

3 to G. L. Madsen, Chief,

B Reactor Projects Branch
US NRC, Office of Inspection
& Enforcement, Region IVI ST-HL-AE 652. 4/13/81 3210 3210

16 Letter from G. W. Oprea, Jr.

I to G. L. Madsen, US NRC,
Office of Inspection &
Enforcement, Region IV
ST-HL-AE 159 7/19/76 3210 3210

17 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Chief,I Reactor Construction &
Engineering Support Branch,
US NRC, Office of Inspection

I & Enforcement, Region IV
ST-HL-AE 182 1/12/77 3210 3210
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Identified Admitted

No. Description Date At Tr. At Tr.

I 18 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Chief,

I Reactor Construction &
Engineering Support Branch,
US NRC, Office of Inspection
& Enforcement, Region IVI ST-HL-AE 185 1/24/77 3210 3210

19 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Ch'ief,
Reactor Construction &
Engineering Support Branch,

I US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 196 4/13/77 3210 3210

'

20 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Chief,
Reactor Construction &
Engineering Support Branch,
US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 201 5/27/77 3210 3210

21 Letter from D. E. Simmons
to W. C. Seidle, Chief,I Reactor Construction &
Engineering Support Branch,
US NRC, Office of Inspection

I & Enforcement, Region IV
ST-HL-AE 207 6/20/77 3210 3210

22 Letter from R. A. Frazar
to W. G. Hubacek, US NRC,
Office of Inspection &

I Enforcement, Region IV
ST-HL-AE 292 9/29/78 3210 3210

Letter from G. W. Oprea, Jr.I 23
to W. C. Seidle, Chief,
Reactor Construction &
Engineering Support Branch,I US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 226 11/7/77 32;O 3210

I
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Identified Admitted

No. Description Date At Tr. At Tr.

24 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Chief,

g Reactor Construction &
3 Engineering Support Branch,

US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 233 12/26/77 3210 3210

25 Letter from G. W. Oprea, Jr.
to W. C. Seidle, Chief,
Reactor Construction &
Engineering Support Branch,
US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 244 2/28/78 3210 3210

26 Letter from E. A. Turner to
W. C. Seidle, Chief,
Reactor Construction &

I Engineering Support Branch,
US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 266 5/23/78 3210 3210 (

27 Letter from E. A. Turner to
W. C. Seidle, Chief,

|I: Reactor Construction &
Engineering Support Branch,

' US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 329 3/16/79 3210 3210

|1
28 Letter from E. A. Turner to

W. C. Seidle, Chief,

| Reactor Construction &

|E Engineering Support Branch,
jg US NRC, Office of Inspection
j & Enforcement, Region IV
!- ST-HL-AE 333 4/3/79 3210 3210
|g

29 Letter from E. A. Turner to
W. C. Seidle, Chief,
Reactor Construction &
Engineering Support Branch,
US NRC, Office of Inspection
& Enforcement, Region IV

I ST-HL-AE 361 7/11/79 3210 3210

I
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Identified Admitted
No. Descri~ption Date At Tr. At. Tr.

30- Letter from E. A. Turner to
W. C. Seidle, Chief,
Reactor Construction &
Engineering Support Branch,
US NRC, Office of Inspection
& Enforcement, Region IV
ST-HL-AE 376 9/10/79 3210 3210

31 Letter from E. A. Turner to
W. C. Seidle, Chief,
Reactor Construction &
Engineering Support Branch,
US NRC, Office of InspectionI & Enforcement, Region IV
ST-HL-AE 404 1/9/80 3210 3210

32 Letter to Karl V. Seyfrit, .

Director Region IV, Office of
Inspection and Enforcement
from G. W. Oprea, Jr. 6/1/80 3647 5067

32(a) Attachment to above letter 5/20/81 3651 3843

33 Letter to G. W. Oprea, Jr.
from J. M. Amaral with
attachment 6/13/80 3991 3994

. 34 Letter to G. W. Oprea, Jr.
l from J. M. Amaral with

attachment 8/14/80 3991 3994

I 35 Letter to G. W. Oprea, Jr.
from J. M. Amaral with

| attachment 7/31/80 3991 3994

36 Houston Lighting & Power Co.
,

Office Memorandum to R. A.'

Frazar from L. E. Zwissler 10/22/80 3992 3994

I1
37 Document entitled " South

Texas Project Personnel
g Summary" (31 unnumbered,

i 3 pages) 5/21/81 3993 3994

38 Organization charts - 10

5 numbered pages showing
organization of personnel
in exhibit #37 5/21/81 3993 3994
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I Identified Admitted

No. Description Date At Tr. At Tr.

39 Document entitled " List of
HL&P QA/QC Personnel
Assigned to STP or to TheI Houston QA Group" (9 pages -
unnumbered) 5/21/81 3993 3994

40 Chart entitled " Construction
Organization" (1 page) 5/21/81 3993 3994

41 Brown & Root STP Personnel
Assignment (1977 to Present) 5/21/81 4506 4508

Brown & Root Document withI 42
headings " Job Classifica-
tion," " Abbreviation," and
" Salary Grade" & 4 Organiza-

I tion Charts 4506 4508.

43 Letter from H. O. Kirkland

I to D. G. Barker (ST-BR-HL
25221) Reply to ST-HS-BC
01192 (Ferguson Memo) 8/22/79 5679 5681

44 Document entitled " Remarks
to R. A. Frazar QAMRB
meeting January 16, 1978" 5159 5161

45 B&R Document entitled "QA
Mg't. Review Board meeting,
Special Meeting May 1, 1978" 5159 5161

46 HL&P letter from R. A.

I Frazar to G. W. Oprea
(ST-HS-HL 1383) "Aug. -
Sept. monthly QA report" 10/9/80 5269 5271

47 STP Welding Project
i Organization 7590 7596

48 Bechtel Power Corporation -
Nuclear Power Plant Experi-
ence 8457 8457

;

49 Letter from G. W. Oprea, Jr.
to Mr. G. L. Madsen
ST-HL-AE 681 6/4/81 10373 10375

| 50 Letter from G. W. Oprea, Jr.

| to Mr. Karl Seyfrit
| ST-HL-AE 739 10/8/81 10373 10375
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I Identified Admitted

No. Description Date At Tr. At Tr.

51 Letter from G. W. Oprea, Jr.
to Mr. John T. Collins
ST-HL-AE 745 11/25/81 10373 10375

52 Letter from J. H. Goldberg
to Robert L. Tedesco
ST-HL-AE 767 12/10/81 10406 10411

53 Letter from J. H. Goldberg
to Robert L. Tedesco
ST-HL-AE 803 3/15/82 10406 10411

I 54 Letter from J. H. Goldberg
to Robert L. Tedesco
ST-HL-AE 766 12/11/81 10407 10411

55 Letter from J. H. Goldberg.

to Robert L. Tedesco
ST-HL-AE 802 1/9/62 10408 10582

I,

55(A) Bechtel Topical Report
BQ/EOP/ Revision 3(A) 10408 10582

56 STP FSAR
Section 13 10552 10553

|I
I
I

|I

:I
iI

I

'I
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NRC Staff Exhibits

Identified AdmittedI No. Description Date At Tr. At Tr.

1 I&E Report 77-03 2/15/77 3210 3210

I 2 I&E Report 77-05 4/19/77 3210 3210

3 I&E Report 78-08 5/26/78 3210 3210

4 I&E Report 77-08 8/2/77 3210 3210

5 I&E Report 77-14, 77-09 12/28/77 3210 3210

,

I&E Report 78-05 4/3/78 3210 32106

7 I&E Report 78-09 6/6/78 3210 3210

8 I&E Report 78-12 8/22/78 3210 3210

9 I&E Report 78-13 8/23/78 3210 3210

10 HL&P letter from E. A.
Turner, Vice President, to
W. C. Seidle re: meetingI of August 15, 1978 10/3/78 3210 3210

11 I&E Report 78-16 11/15/78 3210 3210

I 12 I&E Report 78-14 9/15/78 3210 3210

13 I&E Report 78-15 10/6/78 3210 3210

14 I&E Report 78-18 1/9/79 3210 3210

15 HL&P letter from E. A.
Turner, Vice President, to
W. C. Seidle re: Appli-I cants' response to I&E
Report 78-15 11/3/78 3210 3210'

16 I&E Report 78-17 12/21/78 3210 3210

17 I&E Report 79-01 2/16/79 3210 3210

18 HL&P letter from E. A.
Turner to W. C. Seidle re:
Applicants' response to I&E

I Report 79-01 3/12/79 3210 3210

19 I&E Report 79-06 5/1/79 3210 3210
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Identified Admitted
No. Description Date At Tr. At Tr.

20 I&E Report 79-04 4/11/79 3210 3210

21 HL&P letter from E. A.
Turner to W. C. Seidle re:
Applicants' response to I&E
Report 79-05 5/3/79 3210 3210

22 I&E Report 79-12 8/3/79 3210 3210

23 I&E Report 79-05 4/30/79 3210 3210

24 HL&P letter from E. A.
Turner to W. C. Seidle re:
Applicants' response to 79-05 5/25/79 3210 3210

25 I&E Report 79-17 11/14/79 3210 3210

26 I&E Report 79-09 6/8/79 3210 3210

27 I&E Report 79-13 10/5/79 3210 3210

28 HL&P letter to W. C. Seidle
re: Applicants' response toI 79-13 11/2/79 3210 3210

29 I&E Report 79-13, follow-up
letter 1/31/80 3210 3210

30 HL&P letter from E. A.

I Turner to W. C. Seidle re:
Applicants' additional
response to 79-13 2/26/80 3210 3210

31 I&E Report 80-06 5/19/80 3210 3210

32 I&E Report 79-14 10/16/79 3210 3210

33 HL&P letter from E. A.
Turner to W. C. Seidle re:
Applicants' response to 79-14 11/16/79 3210 3210

34 HL&P letter from E. A.
Turner to W. C. Seidle re:I Applicants' additional
response to 79-14 1/25/80 3210 3210

35 I&E Report 80-07 4/30/80 3210 3210

36 I&E Report 79-15 10/19/79 3210 3210
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I Identified Admitted

No. Description Date At Tr. At Tr.

|I 37 HL&P letter from E. A.
Turner to W. C. Seidle re:
Applicants' response to 79-15 11/13/79 3210 3210

38 I&E Report 79-15, follow-up
,

|3 letter 1/24/80 3210 3210

| |
39 HL&P letter from E. A.

Turner to W. C. Seidle re:
Applicants' additional

| response to 79-15 2/12/80 3210 3210
1

40 I&E Report 80-24 11/6/80 3210 3210

41 I&E Report 79-16 12/12/79 3210 3210

42 HL&P letter from E. A.
Turner to W. C. Seidle re:
Applicants' response to 79-16 1/15/80 3210 3210

I'

43 I&E Report 79-16, follow-up
letter 3/3/80 3210 3210

| 44 HL&P letter from E. A.

| Turner to W. C. Seidle re:

| g Applicants' additional
' W response to 79-16 4/2/80 3210 3210

45 I&E Report 80-25 10/28/80 3210 3210

46 I&E Report No. 79-19, with
attachments of Notice of
Violation, Imposition of'

Civil Penalty and Staff Show
Cause Order 4/30/80 3210 3210

| 47 HL&P letter from George W.
Oprea to Victor Stello re:
Applicants' response toI Items of Non-compliance 5/23/80 3210 3210'

48 HL&P response to Show Cause
Items 7/28/80 3210 3210

49 I&E Report 80-01 2/13/80 3210 3210

50 I&E Report 80-02 2/21/80 3210 3210

I&E Report 80-03 3/11/80 3210 3210I 51
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Identified Admitted

No. Description Date At Tr. At Tr.

52 I&E Report 80-04 4/4/80 3210 3210

53 I&E Report 80-05 4/4/80 3210 3210

54 I&E Report 80-08 3/2/81 3210 3210-

55 I&E Report 80-09 _- 6/23/30 '3210 3210

56 I&E Report 80-10 6/19/80 3210 3210

57 I&E Report 80-11 5/23/80 3210 3210

58 I&E Report 80-12 6/3/80 3210 3210
'

59 I&E Report 80-13 3/18/81 3210 3210

60 I&E Report 80-14 10/9/80 3210 3210

61 I&E Report 80-15 6/30/80 3210 3210

62 I&E Report 80-16 7/16/80 3210 3210

63 I&E Report 80-17 7/16/80 3210 3210

64 I&E Report 80-18 9/19/80 3210 3210

65 I&E Report 80-19 8/8/80 3210 3210

66 I&E Report 80-20 8/18/80 3210 3210

I 67
|

I&E Report 80-21 3/19/80 3210 3210|

68 I&E Report 80-22 10/17/80 3210 3210'

69 I&E Report 80-23 9/15/80 3210 3210
.

70 I&E Report 80-26 10/24/80 3210 3210

71 I&E Report 80-27 12/19/80 3210 3210

72 I&E Report 80-28 11/7/80 3210 3210

73 I&E Report 80-29 10/17/80 3210 3210

74 I&E Report 80-30 12/3/80 3210 3210

75 I&E Report 80-31 1/21/81 3210 3210

76 I&E Report 80-32 11/13/80 3210 3210
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Identified Admitted

No. Description Date At Tr. At Tr.

77 I&E Report 80-33 1/14/81 3210 3210

- 78 I&E Report 80-34 1/26/81 3210 3210

I 79 I&E Report 80-35 11/19/80 3210 3210

80 I&E Report 80-36 12/31/80 3210 3210

81 I&E Report 80-37 11/24/80 3210 3210

82 I&E Report 80-38 1/30/81 3210 3210

83 I&E Report 81-01 3/20/81 3210 3210

84 I&E Report 81-02 1/27/81 3210 3210

85 I&E Report 81-03 2/11/81 3210 3210

86 I&E Report 81-04 3/12/81 3210 3210

87 I&E Report 81-05 2/13/81 3210 3210

88 I&E Report 81-06 3/18/81 3210 3210

89 I&E Report 81-08 3/16/81 3210 3210

90 Letter: G. W. Oprea to NRC,
Answer to Imposition of
Civil Penalties 5/23/80 1368 1368

91 Letter: G. W. Oprea to NRC,
Answer to Order to Show
Cause 5/23/80 1368 1368

92 I&E Report 81-07 4/13/81 3210 3210

93 I&E Report 81-09 4/17/81 3210 3210 )

94 I&E Report 81-10 5/7/81 3210 3210

I 95 I&E Report 81-11 4/22/81 3210 3210

96 I&E Report 81-12 5/8/81 3210 3210

97 I&E Report 81-13 4/17/81 3210 3210

98 I&E Report 81-14 4/27/81 3210 3210

99 I&E Report 81-15 5/8/81 3210 3210

I |
100 I&E Report 81-17 5/1/81 3210 3210 |

I
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Identified Admitted

No. Description Date At Tr. At Tr.

I 101 Final report (50.55 (e) ) con-
cerning concrete voids -
Eighth lift 2/18/80 2951 3157

102 First report (50.55 (e) )
breakdown in QA program 7/14/80 3166 3166

103 Second report (50.55 (e) )
breakdown in QA program 9/12/80 3167 3167

I 104 Third report (50.55 (e))
breakdown in QA program 10/31/80 3171 3171

I
105 Fourth report (50.55 (e) )

breakdown in QA program 3/23/81 3211 3213

(e) 4/10/80 5273 5282106 (a)I
-

50. 55 (e) reports on Welds 6/13/80 5273 5282"

in the ECW system 9/12/80 5274 5282
12/12/80 5274 5282
3/26/81 5274 5282

(d) 5/15/80 5277 5282107 (a) -

I 50. 55 (e) reports on safety 8/13/80 5277 5282
related and code welding 11/25/80 5278 5282

4/14/81 5279 5282

108 (a) - (c) 7/17/80 5279 5282
50. 55 (e) report soil density 9/23/80 5279 5282
test on ECW backfill 12/17/80 5279 5282

109 (a) - (d) 7/24/80 5280 5282
50. 55 (e) report on lineal 9/23/80 5280 5282

I indications in previously 12/12/80 5280 5282
accepted weld 3/26/81 5280 5282

(a) - (c) 10/21/80 5281 5282I 110
50. 55 (e) reports concerning 1/29/81 5281 5282
paintings and coatings 3/13/81 5282 5282

111 Message to Singleton, Shum-
way, and Warnick re: Re-
questing Action To Be Taken

I Against Parton and Lindsey
For Their Actions During The
Post Placement Meeting Con-
cerning Pour CIl-W83 11/2/79 8579 8579

I
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- Identified Admitted

~

No. Description Date At Tr. At Tr.

~

112 Memo: S. A. Viaclovsky to
W. N. Phillips re: Quality
Impact of the Altercation

'| between a Brown & Root Con-
W crete Foreman and a Brown &

Root QC Civil Inspector 7/8/77 8978 8978

113 I&E Report 81-16 6/29/81 10374 10375

.
114 I&E Report 81-18 6/25/81 10374 10375

115 I&E Report 81-19 7/27/81 10374 10375

116 I&E Report 81-20 6/8/81 10374 10375

117 I&E Report 81-21 7/1/81 10374 10375
'

118 I&E Report 81-22 9/8/81 10374 10375

- 119 I&E Report 81-23 6/29/81 10374 10375

120 I&E Report 81-24 7/29/81 10374 10375

121 I&E Report 81-25 10/5/81 10374 10375

122 I&E Report 81-26 8/14/81 10374 10375

123 I&E Report 81-27 8/11/81 10374 10375

124 I&E Report 81-28 10/5/81 10374 10375

125 I&E Report 81-29 9/8/81 10374 10375

126 I&E Report 81-30 9/18/81 10374 10375

127 I&E Report 81-31 10/5/81 10374 10375
I

W 128 I&E Report 81-32 11/23/81 10374 10375

129 I&E Report 81-34 11/25/81 10374 10375

; 130 I&E Report 81-35 12/22/81 10374 10375

131 I&E Report 81-36 12/30/81 10374 10375

132 I&E Report 81-33 1/22/82 10374 10375
|

132A Letter from Karl Seyfrit

| to G. W. Oprea
| ST-AE-HL-890 1/22/82 10374 10375

,
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CCANP Exhibits

Identified Admitted
No. Description Date At Tr. At Tr.

1 I&E Report 76-02 5/4/76 3210 3210

2 I&E Report 76-03 6/29/76 3210 3210

3 I&E Report 76-07 12/21/76 3210 3210

4 I&E Report 77-04 3/23/77 3210 3210

5 I&E Report 77-06, 77-03 3/17/77 3210 3210

6 I&E Report 77-09, 77-04 10/13/77 3210 3210

7 I&E Report 77-12, 77-07 12/9/77 3210 3210

8 I&E Report 78-01 1/27/78 3210 3210
,

9 I&E Report 78-04 4/11/78 3210 3210

10 I&E Report 78-07 5/8/78 3210 3210

11 I&E Report 79-02 2/15/79 3210 3210

I 12 I&E Report 79-03 3/14/79 3210 3210

13 I&E Report 79-08 6/.4/79 3210 3210

14 I&E Report 79-20 12/12/79 3210 3210

15 I&E Report 80-07 4/30/80 3210 3210

16 Interoffice Memo to QA/QCI personnel from T. P. Gardner 7/27/77 3824 4531

17 Trip report (DDR No. S-235)
by M. Myer 8/5/77 3888 4531

18 Dan Swayze personnel file 3932 3935

18(a) Dan Swayze's Resume
(Provided by Applicants) 5052 5052

19 Interoffice memo to
C.W. Vincent from
L. A. Watkins 8/8/78 4031 10656

20 Various memos of
Marshall incident 4535 4539

I
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Identified Admitted

No. Description Date At Tr. At. Tr.

21 Memo to Steve Grote from
Harlon Fowler re: Craft
survey (81-11) 6/15/81 5040 5042

I 22 Action taken in regard to
action 81-11 5045 5045

23 Memo to H. C. Dodd from
J. H. Ferguson re: Manage-
ment cost and scheduleI meetings
ST-HS-BC 01209 8/21/79 5701 *

24 50.55 (e) Report - Backfill
ST-HL-AE 471 5/30/80 5986 6004'

25 50.55(e) Report - Backfill ,

ST-HL-AE 432 3/21/80 6004 6004

50.55 (e) Report - BackfillI 26
ST-HL-AE 546 9/23/80 6004 6004

27 50.55 (e) Report - Backfill

I ST-HL-AE 583 '12/12/80 6004 6004

28 Final Report 50.55 (e) -

I Backfill
ST-HL-AE 627 2/27/81 6004 6004

,

Memo to T. B. SchreederI 29
from W. H. Bray
re: response to CAR H-001,
SOC-713 2/2/79 6005 **

30 Unit 2 MEAB settlement
ST-HL-AE 616 2/3/81 6026 6030

31 DDR No. S-0320 1/6/78 6701

32 DDR No. S-196 5/31/77 6707 6758

33 DDR No. S-0287 12/1/77 6707 ***

34 DDR No. S-0310 1/10/78 6707

35 DDR No. S-0314 2/2/78 6708

I
* CCANP Ex. 23 was not offered into evidence.

I ***** CCANP Ex. 29 was not offered into evidence.
CCANP Exs. 33-35 were not admitted into evidence. Tr. 6764,
6773, 6776.
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Identified Admitted

No. Description Date At Tr. At Tr.

36 Interoffice Memo to Distri-
bution from A. H. Geisler
re: 50.55 (e) concreteI voids 3/22/78 6708 6784

37 DDR No. S-0335 2/24/78 6709 *

I |38 DDR No. S-0361 4/10/78 6710 **

39 NCR No. S-C888 12/12/78 6710

|40 Memo to T. P. Gardner from
R. W. Peverley re:I DDR No. S-255 8/8/77 9016 9016

41 DDR No. S-0273 11/2/77 9016 9016

I 42 DDR No. S-0279-A 10/7/77 9016 9016

43 DDR No. S-0283 9/26/77 9016 9016

44 DDR No. S-0292 11/22/77 9016 9016

45 DDR No. S-0297 2/24/78 9016 9016

46 DDR No. S-0285 10/12/77 9016 9016

47 DDR No. S-0304 12/2/77 9016 9016

| 48 DDR No. S-0305 7/17/79 9016 9016

48A FPIA No. 1-C-0538 11/16/77 9016 9016

49 Memo to Salvitti from
C. L. Crane re: adherence
to specification and pro-I cedure requirements 6/9/77 7953 9016

50 NCR No. S-C899 1/24/79 7963 7964

51 Memo to T. B. Schreeder, Jr.
from A. J. Hammons
re: cadwelding activities 9/29/78 8182 ***

4

0 CCANP Ex. 37 was not admitted into evidence. Tr. 6786.
0* CCANP Exs. 38-39 were not ruled upon by the Board. Tr. 7950.
0** CCANP Ex. 51 was not offered into evidence.I
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Identified Admitted

No. Description Date At Tr. At Tr. |

! 52 Memo to all civil QC inspec-
tors from C. M. Singleton
re: communication with l

I Design Engineering 4/18/79 8492 8493

53 List of STP QC inspectors 12/14/79 8556 *

1

53A Updated list of STP QC 2/9/82 10374 10375 |
l

Memo to all STPEGS QA/QCI 54
personnel from C. W. Vincent i

re: Operating policy and
conduct of STPEGS QA/QCI personnel 8/24/78 9007 9007

1

55 Letter from J. L. Blau to
J. L. Hawks re: Stop Work
Order: Access Design Review
Activity 6/5/81 10200 10207

g,

5 56 Memo from H. G. Overstreet
to A. J. Granger re: Non-
conformance Report No. ST-5I ST-HL 17615 11/21/80 10200 10207

57 Letter from J. L. Hawks toI A. J. Granger re: Imple-
menting Procedures for
I.S.I.
ST-BR-HL 35163 12/15/80 10227 10235

| 58 Memo from S. A. Viaclovsky

I to H. G. Overstreet re:
Minutes of meeting
ST-HL 19345 6/5/81 10234 10239

59 Memo from S. A. Viaclovsky
to A. J. Granger re: Imple-
menting Procedures,

ST-HL 17843 1/5/81 10239 10252

60 Memo from M. F. Herring to j

I R. A. Romeo re: Summary
list of all correspondence'

on Audit Report BR-25 9/12/80 10252 10255 |

I !'

1

CCANP Ex. 53 was not offered into evidence.
I* |'

|
1

.
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I
Identified Admitted

No. Description Date At Tr. At Tr.

61 Memo from H. G. Overstreet
to J. L. Blau re: NCR ST-5A
ST-HL 19421 6/11/81 10255 10256

62 Memo from J. L. Blau to
J. W. Briskin re:

I NCR ST 5/5A
ST-HL 22057 8/31/81 10256 10262

63 Memo from S. A. Viaclovsky II to A. J. Granger re: ISI i

Implementing Procedures |
ST-HL-17906 1/15/81 10289 10293

1

64 Letter from R. J. Vurpillat ;

to R. A. Frazar re: QA

I Program Documents 6/30/81 10264 10274
ST-BR-HL 40268

65 Handwritten meeting minutes 6/11/81 10272 *

66 Letter from R. L. Ulrey to )

R. J. Vurpillat re: AuditI HBR-43
ST-HL BR 6341 7/24/81 10283 10315

' 67 Letter from R. A. Frazar to
R. J. Vurpillat re: Quality
Assurance Program

I Description
ST-HL-BR 6443 8/24/81 10286 10288

I-

I'

* CCANP Ex. 65 was not admitted into evidence. Tr. 10282.
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11.

I CEU Exhibits

Identified Admitted
No. Description Date At Tr. At Tr.

1 B&R - STP contract 3505 3505

2 B&R reduction in force
statistic 6/2/81 4050 4054

1

3 Memo to G. T. Warnick
from R. C. Forte
re: Lift 5, RCB #2 4/30/79 4416 4428

4 Telephone minutes by
Pete Jordan re: reportableI deficiency on containment
voids 10/19/78 4866 4870

5 Memo to H. C. Dodd from -

J. H. Ferguson re: B&R
construction activities 8/13/79 4872 4879

6 Statement of Jack Hawkins i

(81-11) 4/9/81 5027 5028 |

7 Statement of Jack Hawkins 5028' 5030

8 Acorn RFI No. ACN4-RB16,
construction errors at STP 5109 5110 |

|

9 Acorn RFI No. ACN4-RB16,
Oprea testimony re:
construction errors 5111 5111

10 List of HL&P consultants 5/21/81 5112 5113

11 Oprea's handwritten 1

notes re: 81-11 5114 5115 |I |

12 Q.A.M.R.B. meeting 1/16/78 5266 5267 |

|

13 B&R curing inspection card |
pour No. CSl-W8A2 3/7/78 6580 6606

I 14 B&R curing inspection card j
pour No. CSl-W8 3/25/78 6581 6606 '

B&R curing inspection cardI 15
pour No. CSI-W8 4/11/78 6582 6606

16 Concrete pour card
pour # CSl-W8A 9/16/78 6582 6606

|
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I
Identified Admitted

No. Description Date At Tr. At Tr.

17 Concrete pour card
pour # CSI-W8E 9/16/78 6582 6606

18 Concrete pour card
pour # CSI-W8G 9/16/78 6582 6606

19 FREA #1-C-0873 4/10/78 6635 6637

20 NCR No. S-C3461 1/12/80 6638 6647

21 NCR No. S-C881 1/4/79 6647 6658

21(a) (rore legible version of
Exnibit 21) 1/4/79 6973 .6973

22 B&R concrete placementI record RCB No. 1 6660 *

23 B&R concrete placement
record RCB No. 2 6660

24 B&R concrete placing
record RCB No. 2 6661

25 Concrete placing record
RCB No. 2 6661

26 Concrete placing record
RCB No. 1 6662

I 27 Concrete placement record'

RCB No. 2 6662

28 Concrete placement record
RCB No. 1 6663

29 Memo to Albert Fraley
from Ed Tolley
re: rebar cutting 8/27/79 6663 7276

30 NCR No. S-Cl219B 5/21/79 7403 7923

4

0 CEU Exs. 22-28 were not admitted into evidence. Tr. 6673.
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