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INTRODUCTION

Robert L. Cloud Associztes, Inc. (RLCA) was

.requested by TVA to provide independent evaluation of

the TVA responses in four areas of employee concerns
related to the Watts Bar Nuclear Plant. All four of
the employee concerns evaluated were with respect to
aspects of the design and construction of the
underground barrier trenches.

Preparatory to evaluating the four specific
questions presented to RLCA by TVA, three RLCA engineers
visited the Watts Bar Nuclear Station on Monday, June 2,
1986, to understand more completely the topography
shown on the various drawings provided by TVA .and to
obtain a personal assessment of the physcial evidence
that was available, such as at the location of the
water seepage through the embankment.

On the afternoon of the same day, the three RLCA
engineers met with five TVA engineers, who had also

- accompanied them to the plant site, to discuss the

design procedures that had been used in the areas

uncer question, and to request additional documentation
and information as needed.

The RLCA engineers visiting the plant site and
the TVA offices were Walt Mikesell, Per Svensson and
Ming Yang. The five TVA engineers were Sam Stone,
Ray Threlkeld, Karl Tockstein, Jack Howard, and Joe

- Hunt,

A log of the documentation provided by TVA and

-reviewed by RLCA-is appended to this-report as

Attachment 1. -

Certain technical aspects of this report were
reviewed with Prof H. Bolton Seed of the University
of California, Berkeley. Those specific areas will
be noted in the following discussions.

The four questions asked of RLCA by TVA are:

1. WwWas the use of 1075 crushed stone for earthfill
technically acceptable?
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2. Was TVA's use of a procedural specification
for compaction control of the 1075 crushed stone
technically acceptable? '

3. Are the judgments and justifications that
serve as the basis for TVA's conclusion that adequate
cut off exists between the IPS and Trench B reasonable?

: 4. Was TVA's conclusion that the identified
seepage had no effect on the stability of the in-take

-channel slope valig?

TECHNICAL EVALUATION AND RESPONSE

Question 1. The first question presented by TVA
is as follows: "Was the use of 1075 crushed stone for
earth £ill technically acceptable?" In .order to
evaluate this question, it is necessary to determine
the function of the barrier trench in which the
crushed stone was placed. Additionally, it is necessary
to determine the properties of the crushed stone, the
properties of the compacted earth f£ill which it
replaced, and whether any other problems might have
resulted from differences between the 1075 crushed
stone and a compacted earth fill. For example, one
such difference is the porous nature of the crushed

stone as compared to the relatively impervious compacted
earth £il1,

There are two Undérground barrier trenches
designated Trench A and Trench ‘B. The location cf
these trenches is shown on the plot plan appended as
Attachment 2. The purpose of these trenches is to
provide a stable structure which will confine the
potentially liquifiable 'material lying in the generally
northerly direction from Trench A'and in the generally
easterly direction from Trench B. Confinement of this
potentially liquifiable material is deemed necessary
to assure the piping supported by the earth and
running from the intake pump structure to the plant
does not lose its support. More specifically, to
assure that it is not dragged toward the river if the
potentially liquifiable material should undergo a

dynamic occurrence of sufficient magnitude to cause
liquefaction.



The specific area of concern with regard to the
1075 crushed stone is in the southerly end of Trench
B, and is shown on FSAR Figure 2.5-602. The concern
.1s derived from the fact that the original drawings
for the construction of the underground barrier
trenches showed a bottom layer of 1075 crushed stone
approximately 12" thick. However, the depth to
bedrock for Trench B was greater than originally
thought. There was also a potential problem with
moisture control of earth fill resulting from the
increased precipitation during the fall and winter

months at which time this part of Trench B was being
pPlaced. : - '

FSAR Figure 2.,5-583 (Attachment 3) provides the
information used in, and the results -of, the
calculations made to determine that the barrier
trenches have sufficient strength to resist the
potential liquefaction loads that might occur under
the specified seismic occurrence. Therefore, the
primary consideration in assessing the adequacy of
the 1075 crushed stone in this structure must be
ascertained by determining the capability of that
crushed stone to develop the strength necessary to
resist the loads imposed on it by the seismic occurrence
and, also, to ascertain whether that material is as
good as or better than the compacted earth fill
originally intended at the elevations above the ‘

originally designed 12' inch thickness of 1075 crushed
stone. '

Nc testing had been performed on the 1075 cruched
Stone to determine its characteristics in terms of
cohesion and internal angle of friction. However,
as shown in TVA's spetification T-1, Section 1075,
the material shall be of crushed stone free of a
variety of deleterious substances, shall have a
maximum size of 1.5 inches and shall have minimum of
fine material. Review of TVA's specification T-1,
Section 1032, shows the 1032 crushed stone has a very
similar maximum size but includes approximately 50%
of the material passing through a #4 sieve as compared
to 5% maximum for the 1075 stone.




Testing was performed by the U.s. Army Corps of
Engineers on 3 inch maximum size crushed lime stone,
very similar to that used at the Watts Bar Nuclear
Station with a maximum of 2% passing through a 1 inch
Square sieve. The report of this testing is reference
#6 to this report. A figure has been prepared
(Attachment 4) showing the shear stress capability of
the materials mentioned above with respect to the
normal stress. In keeping with the fact that generally
larger aggregate of sharp contours, such as crushed
stone, generally have larger angles of internal
friction, it appears consistent to use an internal
friction angle (@) of 40°as is shown on FSAR Figure
2.5-583. Also shown on Attachment 4 is a plot of the
line for the compacted earth fill designated thereon
as A ., It is apparent the 1075 crushed stone is
stronger than the compacted earth £ill within the
ranges of effective normzl force encountered at the
depths of placement. Therefore, in terms of evaluating
the strength of 1075 crushed stone in replacing the
compacted earth f£ill, the use of this material is
technically acceptable. '

The compacted earth fill originally intended
near the bottom of Trench B is essentially impervious
g to water flow. To the contrary, 1075 crushed stone
‘ is often used as a material where drainage is required,
Cne element of concern resulting from the substitution
0f 1075 crushed stone could be whether the greatly
increased permeability of the barrier trench compromised
its ability to perform its confinement function. For
example, the question might be posed as to whether
this type of material will preclude the transmission
of liquefied sand should an occurrence happen which
liquefies the sand layer adjacent to the compacted
crushed stone. However, the cross-secticns of Trench
B show the water level to be well above the sand
layer and indeed, above the top of the crushed stone,
This means the crushed stone layer is completely
saturated and is not an open void which a liquefied
material could flow into. Also, the downhill side of
the 1075 is constrainea by earth £ill of little if
any slope toward the river. Therefore, liquefaction
of the material between the barrier Trench B and the
river would not result in a significant flow of
material away from Trench B. For this to happen it
would be necessary for all of the liquefied material
on the uphill side of the barrier trench to displace
the water from the barrier trench which in turn would
have to displace material between the barrier trench

and the river out of the way to permit flow. Such an ‘
‘ ‘ CCCurrence does not seem possible,.
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Therefore, it is concluded the use of 1075

- crushed stone is acceptable from this aspect, also.

The above discussion was reviewed with Prof.
Seed. He concurred with the general reasoning and

the conclusion.

Item 1 of Attachment )] in.Nuclear Safety Review
Staff Investigation Report IN-85-442-X13 (RSIR), Pages

RLCA that was used to develop the responses given in
Part 2.0 of this report. Since many of the comments
in the RSIR refer to departures from various Paragraphs
of the FSAR as amended cn January 9, 1985 (RSIR Ref.
A), it is important to note the January 16, 1985
TVA-to-USNRC letter (RSIR Ref. F.6) is the basis for
the April 1986 amendment to the WBNP FSAR (Attachment
1, Item 4). This Fsar amendment addressed those
variances. Examples are the ¢reater than anticipated
use of 1075 crushed stone (2.5.5.2.3), the use of
Procedure specifications for compaction (2.5.4.5.1.4)
and the resolution of NCR 5804, the substance of

RSIR Finding Vi.A.8.e.z, (penultimate paragraph of
20505.2-3) .

Question 2.

.

The second question pPosed by TVA is "Was TVA's
use of a procedural specification for compaction
control of the 1075 crushed stone technically
acceptable?" RICA interprets this question to be "Is
the compaction of the 1075 crushed stone through the
use of a procedural specification, without subsequent
confirming tests, technically acceptable?" Therefore,
nNo attempt has been made to evaluate the specific
procedural specificaticn.

In arriving at an answer to this question, it jsg
necessary to consider the types of tests that will be
meaningful for the c¢rushed stone earth fill and the
significance, or lack thereof, of some of the testing
that is performed on compacted earth f£ill. Compacted
earth fill is tested for density ang moisture content

for the 1075 Crushed stone fil} because of the absence
of fines. ‘That is, the moisture content is critical
for the earth fill above the 1075 crushed stone but
net for the crushed stone itself,




are as follows:

Obtaining a sample for density measurements from
compacted earth fill ig relatively simple, it uses a
small test sample and disturbs a very minor portion

.0f the earth fill. However, obtaining a density

sample from a crushed stone such as the 1075 material,
is much more difficult and requires a much larger
sample. Consequently, it is likely that more of the
consclidated crushed stone f£ill will be disturbed
during obtaining the sample and it will be more
difficult to replace the material that has been
removed. Further, consolidation of crushed stone
earth fill, which has been accomplished primarily by
vibration, is less sensitive to the compaction
Procedure than is the case with a fine grain £ill
Decause of the absence of fines in the 1075 material.

It was observed that inspectors were at the
site and filled out daily reports on the compaction
of the 1075 material. Samples of these reports are
provided in references 12, 13, and 14.

For reasons provided above, the use of a procedural

specification for compaction control of the 1075
crushed stone is considered technically acceptable.

Question 3. The third guestion asked of. RLCA by
TVA is:

»

"Are the judgments and justifications that serve
as the basis for TVA's conclusion that an adequate
Cutoff exists between the IPS and Trench B reasonable?

The answer is YES. The reasons for this response

-

a. The worst assumpticn is that the wedge of
sand left in place does liquefy and there is no
adequate cutoff to serve as a barrier device to the
flow of liquefied sand. The flow of liquefied sand
is not likely to occur and poses no threat to the
functionability of Trench B. There is not enough
hydrostatic head to sustain a steady flow of the
highly viscous liguefied so0il through a streamline of
about 800 feet toward the river. In fact, it appears
doubtful there is sufficient hydrostatic head to
produce any flcw at all,




b. . As shown in Attachment 5, the excavation
limits of Trench B, the IPS, and the intake channel
overlap in a geometry allowing only a small amount of
. Sand left in place. Based on the excavation linits,
the wedge of sand reduced its size toward the down
£ide of the terrain and ends in a total cutoff,

Recognizing the plots of excavation toes on
Attachment 5 may not be exact, it may be that there
is not a complete removal of the sand lens at any
point. . The sand left in place would be partially
compacted during the process of excavation and backfill
compaction of the three features. Therefore, the
potentizl of liquefactidn is reduced, if not totally

eliminated, for an appreciable length of the remaining
in situ sand.

C. The 1C75 stone backfill of Trench B provides
excellent drainace for the sand left in place. Thus,
the excess pore pressure induced during earthquake
shaking can be efficiently dissipated through the
small finite dimension of the sand matrix left in
place. This extra bonus provided by the 1075 stone
reduced the.liequfaction potential of the sand.

Points a and b were reviewed with Prof. Seed,
He agreed with the general reasoning and conclusion.
Specifically, it was suggested that consolidation df
the liguifiable layer as described in Point b could
be proved or disproven by penetration testing.

Question 4. The fourth question presented to
RLCA by TVA is "Was TvVa's conclusion that the identified

seepage had no effect on the stability on the intake
channel slope valig?™

In order to develop a response to this question,
the hole and erosion existing at the location of the
Seepage was examined in detail during the visit to
the plant site on Monday, June 2, 1986. 1In addition,
an attempt has been made to determine the source of
the seepage water which might provide an insight to
the path the water had taken in arriving at the
Sseepage location anag any consequent effects it may
have had upon the compacted earthfill.




Examination of the hole at the seepage cite
revealed it to be epproximately 30 inches in depth
anda 12 inches in-diameter. The walls of the hole

were smooth with no evidence of an obvious seepage

channel. The eroded surface channel leadino downslope
from the hole range from epproximately 9 inches to
epproximately 12 inches in depth and was approximately
6 inches in width. There is a deposit of topsoil

over the compacted earthfill in this region of
approximately 12 inches in thickness. Therefore, it
appears the eroded channel from the hole affected

only the topsoil. There would be no damage to the
compacted earthfill, therefore, from the erosion
channel.

While the hole itself apparently did extend into
the compacted earthfill a distance of approximately
1.5 feet, a surface hole of this size in this embankment
would not impair its structural function,

The lack of a Seepage channel in the hole itself
as well as the lack of any apparent deposit of material

there has not been a loss of compacted fill from the
interior of the compacted structure. This would tend
to indicate the majority of the compacted structure
is intact and, therefore, has not been damaged. .

Several attempts have been made to determine the
source of the seepage water. For instance, Tva
introduced a dye into the water of the holding pond
and tested the Seepage water to determine whether
this dye was present there. No evidence of dye was
found indicating the holéing pond was not the source
of the water. "

It is known that the CCW line running from the
cooling towers across barrier trench B was leaking in
the period prior to October 1984. This line was
taken out of service in the period of October 1984
to December 1984 to repair the branch line from .the
junction branch to the river. A photograph taken
November 18, 1984 by Mr. Threlkeld of TVA shows water
in the hole and erosion channel. The line was zlso
cut of service the last two weeks of February 1985
while the branch line from the junction box to the
yard pond was replaced. There is no information
available whether the CCW line was in service between
December 1984 and February 1984.




No specific records are available as to when the
Seepage stopped. However, there are recollections by
two TVA civil engineers and one TVA QC inspector in
. this regard (att. l, Item 19). The most pertinent is
"the recollection of the civil engineer who oversaw
the repair at the branch line to the yard pond. He
- remembers the area in the vicinity of the seepage
hole was still wet, but there was no flow, in the
early spring of 1985, and but that the generzl area
was dry in the May to June period of 1985, It might
be deduced that the seepage flow had stopped shortly
before the spring of 1985 and could have been coincident
with the time the line was out of service the last
two weeks of February to perform the repair of the
branch line to the vard pond. The line from the
juncticn box to the cooling tower was examined and
-found to be in good condition at this time. Therefore,
the source of the Seepage water could not have been

in the portion of the CCW line crossing barrier
trench B,

- There is a path to the surface at the lccation
of the junction box provided by a large corrugated
pPipe which provides access from the surface to the
junction box. It is impossible to define a flow path
from the junction box to the seepage site, but the
apparent cause and effect relationship between taking
the CCW line out of service in February and the .
stoppage of leakace at about the same time aprears to
indicate the CCW line had a causal relaticnship with
the seepage. 1If this relationship does, in fact,
exist, it is unlikely the seepage would have occurred
by flow of water through the compacted earthfill from
the location of the junction box. This is because of
the fact there are much easier flow paths for that
seepage to take through the in situ material than
through the compactec earthfill., One possible
explanation could be the Seepace resulted from a flow
of water leaking from the CCW line in the vicinity of
the junction box ang that this flow occurred at the
interface between the 12 inch layer of topsoil and
the compacted earthfill. If this was what happened,
there would be no Structural effect on any of the
conpacted earthfill, nor on barrier trench B.

The most obvious evidence of damage to the
compacted earthfill resulting from the seepage water
would have been subsidence of the compacted material
in the vicinity of the flow path. This would result
from the removzl of material necessary to impeir the
Structurezl capability of the earthfill,
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There was no evidence of such subsidence.

For the above reasons, it appears TVA's conclucion
stated in question four is valid. -

The above discussion was reviewed with Prof.
Seed. He concurred with the general reasoning and
the conclusions. Further, he suggested any concerns
about degradation of the compacted earthfill from
future seepage could be best addressed by instituting
a program to monitor the area.

OBSERVATIONS' AND CONCLUSIONS

RLCA has reviewed the matter discussed in this
report for one week. If a longer time periocd were
available, no doubt a more thorough job could have
been done and more polished report written. However,
based upon the substantial amount of information
reviewed it is highly unlikely that RLCA conclusions
would change in any substantive manner,

The four questions pPosed by TVA have been answered
as requested. The answers are clear and unambiguous.
Generally speaking, on an engineering basis, RLCA
believes the undercground barrier B was undoubtedly
improved by using crushed stone instead of compacted
earthfill. RLCA does not believe the seepage noted
is a threat to the intake channel embankment, nor is
it believed possible that any unremoved sand at the
foot of Trench B could be harmful.
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SNEAR STRESS, Ton / Ft

2

* = From FSAR
Fig. 2.5- 583

1032 (C=0.5, O=40°)ﬂ

3" Crushed St»one

(C=0, 0O =45°)
\ (Ref. 6) :

1075 Design
(C=0, O=40°)*

3

Al(C= .35, O0=14°)*

0.50 - |
0.35 4 3 N 06 6 ,
N e = 1 El. 684

] I RN

I I Ner = 1.29@EL1.670

-

o T 1
Y 1.0 2.0
NORMAL STRESS, T
Ton / Ft2
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. Calculetion of Normal Stress for Evaluation
of Question 1

From: FSAR 2.5-602
Unaerground Barrier Trench B, Station 1400

Graqge Elevation = 710°
Water Table = 700°
Top 0f 1075 Crushed Stone = 684"

= 670"

Bottom of 1075 Crushed Stone

Dénsity of Compacted Fill = 120 pcf
(Avg of values for 7% of 95% 7Z‘Lmax and 1005 7 Dmax

from FSAR Fig. 2.5-583)
Density of 1075 Crushed Stone = 95 pcf
Derived from Reference 6 data

Normal Stress is Neff on Fig. 2.5-583 ang T on Backfill
T-Y plots typified by FSAR Fig., 2.5-523

Neff @ 684 [(26%120)-(16) (62.5)1/2000 = 1.06 T/sq.ft.

‘ (PN Y4 T".-‘.A”.‘:'.".';;\ T OO0 \\ W0
3

Neff @ 679

[{26) (120)+(14) (95)-(30) (62.5)1/2000 = 1.29 T/sq.ft.

)

Attachment 4
’ Page 2 of 2
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RUBERIT L. CLOUD ASSOCIATES, INC.
.- ) 128 UNIVERSITY AVENUE
' BERKELEY, CALIFORNIA 04710
(413) 841.9296
TELEX NO: 558 459

20 MAIN STREET
COTUIT, MASSACHUSETTS 02638

(617) 428.32%8

June 10, 1986
P154-1 : FEDERAL EXPRESS

Mr. R. 0. Barnett

Chief Civil Engineer

Tennessee Valley Authority

400 W. Summit Hill Drive, W9 D244
Knoxville, TN 37902

Dear Mr. Barnett:

Enclosed please find a revised last page'for our report of June 6,
1986 on the Watts Bar Barrier Trenches. Please substitute this
page for the existing last page. Thank you very much. :

. Yours truly, . - '
’ |

FQ. L. ( A L . R ;q.:{p N ;

S
WALTER MIKESELL
Robert L. Cloud Associates, Inc.

WM/RLC/aa
enclosure

6/11/86 - ROB:DBS

cc (Enclosure):
RIMS, SL 26 C-K
J. A. Kirkebo, W12 A8 C-k
J. Q. Webber, LP 6N 44A-C
M. L. Rayfield, P-104 SB-K
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There was no evidence of such subsidence.

For the above reasons, it appears TVA's conclusion
stated in question four is valigd. ‘

OBSERVATIONS AND GENERAL CONCLUSIONS

The design and construction of the seismic barrier
trenches near the intake pumping station at the Watts
Bar Nuclear Plant have been reviewed. The results of
our review are clear and unambiguous,

: On an engineering basis, RLCA believes the

underground barrier was undoubtedly improved by using
crushed stone instead of the originally specified :
earthfill. The method of Placing and compacting the

crushed stone was appropriate to assure that the barrier .

performs the intended design function. RLCA does not
believe the Seepage noted is a threat to the intake
channel embankment stability, nor is it belijieved
possible that any unremoved sand at the foot of Trench B
could compromise the function of the trench.

i

The above was reviewed with Prof. Barry Seed at the

University of California at Berkeley. He concurred with
the general conclusions.

t
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‘ TO: - L. D. Nace

TONLY

FROM: J. A. Kirkebo

DATE: February 14, 1986

SUBJECT: SYSTEMATIC ANALYSIS OF IDENTIFIED ISSUES/CONCERNS AT TVA

The purpose of this memorandum is to transmit the attached
report on Systematic Analysis of Idéntified Issues/Concerns

‘ performed by an assessment team from January 20, 1986 to

Januafy 31, 1986 at Tva.

‘This report describes the methods used by the team,
validation observations of the team, and a complete list of

all encoded parameters.

The data base sorting capability is very flexible, as
demonstrated in the report, and was used for assessing the

relative numbers of root causes of problems.
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., The data base is available for future use.

v . &mﬂ\@wa Com.

: ) J. A. Kirkebo

JAK:JL:KB
Attachment
cc: RIMS, MR 4N 72 A-C
W. C. Drotleff
R. Gridley
J. E. Huston
R. Kelly
Py L C. Mason
(‘ W. Matson
E. J. Siskin

W. F. Sullivan

W. Wegner

0103j
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SYSTEMATIC ANALYSIS OF IDENTIFIED ISSUES/CONCERNS

Background

¢ =
In a meeting with the NRC Commissioners on January 9, 1986, TVA Directors
committed to a review and evaluation of Previously identified
issues/concerns as a means of assessing the current situation as well as
identifying certain root causes of problems. To meet this commitment a
Systematic Analysis of Identified Issues/Concerns was performed. fhe
objectives of the Analysis was to accumulate issues and concerns from
sources external to TVA, encode these into a data base, analyze the

resultant information, determine if root causes where possible and

support the preparation of a report to NRC outlining the TvA Recovery

Plan.

The sorts of the resulting data base were utilized as a foundation for
preparation of the revised Volume 1 of the TVA Nuclear Performance Plan

to be submitted to NRC in February 1986.

Description of the Process

The analysis process was divided into two phases; data review and input
was the first phase, data independent validation was the second phase.

This section discusses the first phase.

0103j
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4 of 11
This analysis was pefformed by a group.of 22 senior-level Stone & Webster
personnel chosen to provide thé necessary breadth and depth of experience
in engineering, quality assurance, licensing and management systems

N . .
activities related to nuclear power plant design, construction and

operation (see attachment 1).

Within their specific areas of expertise, these personnel have
demonstrable experience in root cause identification and evaluation of

corrective and preventive actions. Many have been directly involved with

quality accountability.

These personnel were assigned to four (4) action teams for the document
review process. Each team was comprised of individuals with varying

backgrounds to provide suitable coverage to any issue/concern.

Following the review of listings of all incoming correspondence and
selection of those of interest, the teams reviewed over 800 documents
received from sources external to TVA over .the l6-month period ending

January 1986. These external sources included NRC, INPO, Congress,

various consultants, and others.
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Each document from these sources was reviewed for pertinent issues or

concerns related to the design, construction and/or operation of TVA -

nuclear facilities. Of over 800 documents chosen for review, less than

.

50 percent were identified as having one or more identifiable issues

contairning criticism or concerns. The fact that over 50% of the

documents did not contain issues/concerns demonstrates the conservatism

of the document selection process. Each issue or concern was summarized

and encoded in to the data base in 25 words or less as well as coded (see

attachment 2 for specific codes) as follows:

1. The document source (NRC, INPO, etc.).

2. The specific TvA nuclear site(s) referenced or, if generie¢, a
corporate code.

3. The organization normally responsible for pProvision of any required
corrective action (engineering, construction, quality assurance,
etc.).

4. Specific activity or process related to the identified issue or
concern (maintenance, testing, Operations, etc.).

5.

Apparent root cause of the issue or concern (construction or

modification work instructions-inadequate, training inadequacy,

etc.).

0103



6. Basic management function (planning, staffing,

6 of 11

organizing,
directing, controlling) deemed deficient based on identified issue .

or concern. .

| B N\

Special issues involved. Several special issues were preidentified,

such as environmental qualification and Appendix R.

As input sheets (see attachment 3) were completed by reviewers, they

were forwarded, along with the document reviewed, to a second

reviewer. Both reviewers had to agree on the summarization and

assigned codes. The data from the input sheet was then entered into

the computer using duplicate entry as data input verification.

A summary of statistical information is provided in attachment 4.

An explanation of figures derived from the summary of statistical

information and the figures are in attachment 5.
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.

Validation of Results

At the conclusion of encoding activities, 21 personnel involved in the

. v X . .
document review participated in a Nominal Group Process as a means to:

1. Provide input to the overall evaluation effort which would not be

constrained by coding or other considerations, and

2. Provide a means for validating subsequent data analysis efforts

given in this report.

The Nominal Group Process,.described by Varcoe (1977-Pennsylvania State
University) and others, is a widely accépted technique for obtaining
' group identification, consensus, and ranking of issues/conce;ns. The 21
(‘ personnel were divided into four groups. The four groups were comprised
of the same personnel who acted as a team during the document review
process; selection on this basis was deemed particularly appropriate
since a high degree of group interaction had already been established.
The groups were then instructed to identify and subsequently order ten

(10) issues or concerns based on the previous review experience.

The results obtained from the four independent groups were then
collectively analyzed. For purposes of evaluation, similar
issues/concerns were grouped together whenever possible. It should be

noted that many of the issues/concerns identified are not necessarily
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8 of 11
exclusive. For example, lack of managément.direction and control may be
highly correlated to lack of’identification of responsibilities and
unclear or fragmented authérity.

% -
The results of this evaluation process are depicted in Figure 9a.

through d. and summarized below (see attachment 6).

Figures 9a. throﬁgh 9d. display, for each topic listed, the individual
ratings received from each group (numbers 1 through 4), the total number
of ratings received, and the frequency (f) of occurrence of each rating.

Subjective ratings were assigned on a scale of 1 to 10, with 1 being the
highest priority/value.

Those issues/concerns which had the highest ratings.

1. Lack of management direction, control,'involvement. and program

monitoring (there was a high degree of consensus on this concern).
2. Lack of quality assurance overview and basic program weakness,

3. 1Inadequacy of problem evaluation and corrective actions (also a high

degree of consensus). Based on terminology, this item could include

(7) below.

4. Lack of timeliness and/or reponsiveness to identified problems,

0103j
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Included with the above, although there was polarization regarding rank,
g .
was: )
v v

5. Unclear or fragmented management responsibilities and authority.

Other issues identified during the process were:

6. Procedure noncompliance ‘and poor attitude toward requirements,

quality, and compliance.

7. Inadequacy of preventive action and failure to identify root causes

of problens.

(‘ 8. Procedure inadequacy.

9. Training program ineffectiveness.

10. Lack of communications and feedback, including plant-plant

interfaces.

11. 1Inadequacy of supervision, indifference, and apparent lack of

accountability.

12. Lack of planning.
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It should be pointed out that no order is implied in the above or
following listings, since the process should not be interpreted in a

strict quantitative manner. Other issues identified include:
% AN

13. Lack of change and design control.

14. Maintenance problems.

15. Lack of understanding of regulatory requirements.,

16. Lack of followup and/or problem tracking.

It should be noted that the profile obtained from the Nominal Group

Process exhibits a high degree of correlation with that obtained from the

analysis of data provided in the previous section.

Conclusion
Lonciusion

The data base and validation process provided a foundation to establisn

management action to restore TVA's nuclear program.
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Attachment 1 - Systematic
Attachment 2 ~ Systematic
Attachment 3.- Systematic
Attachment 4 - Systematic
Attachment 5 - Systematic

(@

Attachment 6 - validation

11 of 11

ATTACHMENT LISTING

Analysis Team

Analysis Coding Input

-

Analysis Input Form
Analysis Summary Sort
Analysis Figure Explanation and Figures

of Results Based on the Nominal Group Process
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10.

11.

12.

13.

Attachment 3
1 of 2

Systematic Analysis Team

Ken Shearer
Fire Protgctien - Including appendix R

Bill Voes
Quality Technology Corporation (Employee Concerns)

James Mann
Quality Assurance Program

Ted Gorezyca
Environmental Equipment Qualification
Configuration Control Program (Software)

John Lord
Engineering Assurance Program
Electrical Engineering
Engineering Management

Richard Rudis
Design Engineering
Configuration Control Program
Engineering Assurance

Carl Gay
Quality Program
Inspection

William Bezanson
Quality Program
Inspection Planning

Paul Wilson
Quality Program

William Culp
Licensing
Equipment Qualificatin
Fire Protection

Jim Lightner
Health Physics
Emergency Planning

John Cunningham

Quality Assurance/Control
Auditing

Pat Carey
Document Control and Review
As-Built Pocumentation
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15.

16.

17.

18.

19.

20.

21.

22,

23.

Joe Busti
Electrical/Controls
Engineering/Project Management

Craig Lundiny. 3
Quality Assurance/Quality Control
Management

Bill Curtis
Engineering/oesign QA
Training

Mike Gilman
Quality Systems, Programs, and Procedures

Ed Doherghty - EA
Engineering Design Control
Reportability Part 21, S5e
NRC Inspection Practices

Vin Patel
Structural and Pipe Supports
Engineering

Bob Spence - QA/QC
Quality Systems
Inspection Techniques
Management Interface

Fred raery - QA
Management Systems
Quality Systems

Larry Weiss
Management Systems
Engineering - Power

John Kirkebo (Task Coordinator)
Project Engineering
Plant Startup and Operations

Attachment 1
2 of 2
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Attachment 2

1 of 6
o SYSTEMATIC ANALYSTIS CODING TINPUT
& |
I. Document Tdentifier — RIMS (Twelve Characters)
LR
IT. Source of Document Code
NRC
Director of Nuclear Reactor Regulation NRR
(H. R. Denton)
Office of Secretary of Commission SocC
(S. J. Chilk)
Director of Office Inspection and
Enforcement (J. M. Taylor) I&E
Director of PUR licensing-A (H. L. Thompson)
or T. M. Novak) PLC
Project Director of BWR Project Directorate
No. 3 (E. G. Adensam) BUR
Chief, Reactor Projects Branch
(ﬂ (D. M. Verrelli) CPB
\‘ Director of Reactor Projects (R. D. Walker) DRP
Regional Adninistrator (J. N. Grace) RAG
Project Director of PWR Project Directorate
No. 4 (B. J. Youngblood) PUR
Executive Director for Operations
(W. J. Dircks) DFO
Other Nuclear Regulatory Commission ONR
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(. P ‘ 7 SYSTEMATIC ANALYSTS CODING INPUT

’ President and Chief of Executive Officer
(Zack T. Pate)

Treasurer of the Corporaticn and Director
(C. J. Ver Steeg)

(A. S. Howard)

Director, Construction Project Evaluation

\

’ Director, Communications Division
|

’ Division (J. F. Colvin)

Director, Evaluation and Assistance Division
(P. M. Beard)

l Director, International and Supplier Division
(R. S. Smith)

. Director, Radiological Protection and Emergency
(‘ Preparedness Division (P. W. Lyon)

Director, Training and Education Division
(K. A. Strahm) '

Other INPO

Nuclear Liability Insurance

‘ Company: American Nuclear Insurers (ANI)/
| Mutual Atomic Energy Liability
| Underwriters

‘ Individuals: Paul D. Krippner

Joseph A. Bauer
Kurt M. Larson
John Honey

Stanley P. Focht

Contractors

HManagement Analysis Corporation
\ Babcock & Wilcox
| General Electric
y”' tiestinghouse

o Burns & Roe
L ’ Black & Veatch

Attachment 2

2 of 6

CODE

CEO

TOC

DCD

PED

DEA

DIs

RPE

TED

OIN

ANT

MAC
BAW
GEC
WHC
BAR
BAV




Attachment 2

3 of 6
! r SYSTEMATIC ANALYSTIS CODING INPUT
Basic Property Insurance
® =
CODE
Company: Nuclear Mutual Limited (NML)
(insure BFN and WBN) _ NML,
Individusls: Quentin Jackson
David Scott
Company: American Nuclear Insurers (ANI/
Mutual Atomic Energy
Reinsurance Pool (insure SQN) MER
Marsh and McLennan, Inc. (All
correspondence comes from the
brokers) MMI
Individuals: Tom V. Clark
A. Des Young
Joseph Collins
. HARTFORD STEAM BOILER
<‘ FROM: Authorized Huclear Inservice Supervisor
, unglneerlng Services Division -
Atlanta (Charles A. Ireland) HSB
COUGRESS
U.S. Senate SEN
U.S. House of Representatives REP
III.  IVA Unit
CODE
Corporate CP
Browns Ferry BF
Sequoyah SQ
Yatts RBar B
Bellefonte BL

Other Muclear Facilitices

’ Q (Edgemont, Phipps Bend, etc.) oT
“




. Attachment 2

4 of 6
. \
o v SYSTEMATIC ANALYSIS CODING INPUT
. \ )
IvV. Organization ' CODE
v A

Eng. ' ENG

Const CST

- QA ' QA

Proj. lgmt. PUT

Operations . OPS

Maintenance MTY

Test TST

Procurement PRO

Corporate ‘ COR

V. Activity

<r Design Engineering DESE
‘ Licensing : LISC

Construction CCliST
Inspection Iusp
Testing TEST
Design Verification Engineering DESV
Modification Engineering HODE
Modification Installation MODC
Hanagement System Itplementation dSTH
Operations OPER
laintenance: ' UATY
Chemistry ClitM
RACCCY RADC




Attachment 2

5 of 6
g _ SYSTEMATIC ANALYSIS CODING INPUT '
o .
VI. Cause Identifier . CODE
¥
Regulatory Commitment Non-Compliance ' o1
Technical Requirement Document Inadequate 02
Problem Definition Inadequate B 03
Construction or Modification 04
Work Instructions Inadequate
Human Error ' 0S
Personnel Qualification Inadequate 06
Training Inadequacy 07
Supervision Inadequacy 08
Testing\Inédequacy ' 09
Inspection Inadequacy 10
<‘ Preventative Maintenance Inadequate ) 11
. \ Procedure Compliance Inadequacy . 12."
Procedural Inadequacy 13
Corrective Action - Lack of 14
Lack of Timeliness of Corrective Action 15
Vendor (External Cause) Breakdown 16
Other ' 17
VII. Basic Management Function Challenged
Planning PLN
Staffing STF ' |
Organizatioﬁ ORG
Direction DIR
e ‘ Control CON
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VIII.

IX.

SYSTEMATIC ANALYSIS CODING INPUT

Issue

v
Environmental Equipment Qualification
.Fire Protection Including Appendix R
Quality Technblogy Corporation
Emergency Planning
Maintenance Planning -
Configuration Control Program
Welding
Quality Assurance Program
Licensing
Engineering/Design Control
Personnel Training/Qualification
Quality Control Inspection
Hanagement Control and Oversight

Other

Issue Summarx

Attachment 2
6 of 6

CODE
EEQ
- FPR
QTC
EMP
MTP
cCp
WLD
QAP
LIC
EDC
PER
INS
HCO

OTR

25 Yords or Less - Use exact Quote as much as practicable. Add
pPage number of source document at end (i.e., page 15).
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SYSTEMATIC AMALYSIS INPUT FORM

)

NUMBER: RIMS-["] [ ]

BASIC
| ~ MAMT
RIMS # SOURCE UNIT ORG ACTIVITY CAUSE FUNG - |SSUE
LLI T T T TT T T T I T _
REMARK S
ORIGINATED BY:
DATE
REVIEWED BY:
| DATE
KEYED BY:
REV. 1 DATE
KEY VERIFIED BY: ,
| DATE

January 16, 1986

£ Iuswyodeagy



SQURCE
NUCLEAR LIABICITY INSURANCE
BURNS & ROE

BABCOCK & wlLCOx

BASIC PROPERITY INSURANCE
CONGHRESS

GENERAL ELECIRIC

HAKTFORD STEAN BOILER

InPO

MANAGEMENT ANALYSIS CORP
HUCLEAR KLGULATORY COMMISSION
WESTINGHOUSE

UNITT

BROWNS FERRY

BELLEFONTE

CORPORATC

OTHEHR NUCLEAR FACILITIES
SEQuUyaAn

WATTS BAR

UKkG
CORPORATE
CONTRUCTION
ENGINECRING
HAINTCHANCE
OFERATIONS

PROJECT MANAGENENT
PROCUREMENT
QUALITY ASSURANCE
rest

ACTIVITY
CHEMISTRY

CUNSTRUCTION

DESIGN ENGINEERING

DESTGHN VEHIFICATION ENGINEERING
IHNSPECTION

LICENSING

MAINTENANCE

MODIFICATION INSTALLATION
MODIFICATION ENGINEERING
MANAGEMENT SYSTgEn IMPLEMENTATION

SYSTEHATIC ANALYSIS INPUT FQRM

SUIMILARY ANALYSIS
COUNT
é
1
12
4
15
4
1
85
33
1073
6
TOTAL 1300

count

406

113

154

13

274

360

T0TAL 1320

COUNTY
249
47
153
69
190
[:R!]

2

80
19
TOTAL 896

COuUNT

8
70
116
28
12
71
926
22
28
163

PERCENT OF TOTAL

o
Duu\:DDO\OF—DO

PERCENT OF TOTAL

31
9
12
1
21
27

PERCENT OF TOTAL

28
5
17
8
21
10
0
9
2

PERCENT OF
1
7

12
3
7
7
10
2
3
16

TOTAL

13:05 FRIDAY,

FEBRUARY 14,

1

b 3usuyoerqy



SYSTEHATIC AHALYS]S

InPUT

SUMMARY ANALYSIS

ACTIvITY

OPERATIAONS

RADCON
TESTING
TOTAL
CAUSE
REGULATORY COMMITHMENT NON-COMPLIANCE
TECH. REQUIREHMENT DOCUMENT INADEQUATE
PROBILEM DEFINITION IMADEQUATE
CONST. OR wMOD. WORK INSIRS. INADEQUATE
HUMAN EHRUK
PERSONNEL QUALIFICATION INADEQUATE
TRAINING INADEQUACY
SUPERVISION INADEQUACY
TESTING INADEQUACY
INSPECTION INADEQUACY
PREVENTATIVE HAINTENANCE INADEQUATE
PROCEDURE COMPLIANCE INADEQUACY
PROCEDURAL INALEQUACY
CORWECTIVE ACTION - LACK OF
LACK OF TINELINESS OF CokuECTIVE ACTION
VENDUR (EXTERHAL CAUSE) BHEAKDOWN
OTutk
TOTAL
BMF
CONTHOL
DIKECTION
ORGANIZATION
PLANNING
STAFFING
TUTAL
Issut

CONFIGURATION CONTROL PRUOGRAM
ENGINEERING/DBESIGN CONTROL
ENVIHONHENT AL EQUIPHENT QUALIFICATION
EMERGENCY PLANN]ING

FIKE PROTECTION ITNCLUDING APPENDI it
OC INSPECTIOGN

LICENSING

MANAGEMENT CONTROL AND QVERSIGHT “
HAINTENANCE PLANNING
ODTHER

COUNT

222
37
55

988

COUNT
120
84
13
27
17
17
83
134
19
43
20
184
161
60
63

(X3
1154

COUNT
507
128

45
214
[
958

COUNT
36
117
11
51
43
63
78
90
86
15

FORM 13:05 FRIDAY, FEBRUARY 14,

PLRCENT OF TOTAL

[ K

PERCENT OF TOTAL
10

[

—
O\D\rwosmNbNN\nh-n-no—\a

PERCENT OF TOTAL
53
13
5
22
7

PERCENT OF TOTAL
4
13

—
NQD\O\JV’QF‘

b 2uswudeyqy



Issut

PERSONNEL IRAINING/OUALXFICAT]DN

QUALLITY
QUALITY
WELDING

ALSURANCE
TECHNOLOGY

PROGRAM
CORPORATION

SYSTEMATIC ANALYSIS INPUT FORH

13:05 FRIDAY, FEBRUARY 14,

SUMHMAKY ANALYSIS

TGTAL

countr PERCENT OF 10TAL
16 8

173 19 .
42 5
10 1

697

1986

b qUsWYD2IIY



Attachment 5
1l of 9

Follows is a brief explanation of the figures 1 through 8 reflecting the

data base analysis encoding in chart form,

Y S
Figure 1 simply shows the Precentage of issues/concerns assigned to

identified organizations.

Figure 2'shows the percentage of issues/concerns identified by unit

Figure 3 depicts the breakdown of identified issues/concerns by .

activity for Tva operating plants.

Figure 4 presents the identification of issue/concerns relative to

activity for TVA plants under construction.

Figure 5 addresses the identification of issues/concerns by cause

for TVA Operating plants.

- Figure 6 addresses the identification of issues/concerns by cause

for TVA plants under construction.

The assignment of identified issues/concerns by management function

is depicted by Figure 7. The rigure reflects input from the overal}

data base.

The furmary of issues/concerns is presented by Figure 8.
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IDENTIFYING ISSUES/CONCERNS BY ORGANIZATION

CONSTRUCTION

47
6.2% \
ENGINEERING coRroRATE |
163
, \ 249
17.1% S 57 5% TEST
i v'\l_’_-:*::'_“l”'_‘;.“— '_ ., <~ 18
, \ 2.0%
MAINTENANCE QUALITY
o5 > ASSURANCE
77% 8.9%
OPERATIONS PROCUREMENT
| 2
gg% 0.2%
PROJECT
MANAGEMENT
8

9.8%

Figure 1

6 30 ¢
¢ Juawyoealy



IDENTIFYING ISSUES/CONCERNS BY UNIT

BELLEFONTE
13
8.8%
CORPORATE
164
n7%
OTHER NUCLEAR
FACILITIES
13
1.0%
SEQUOYAH
275
20.8%

Figure 2

\

6 30 ¢
G 3uBwyde3ly



IDENTIFYING ISSUES/CONCERNS BY ACTIVITY
TVA OPERATING PLANTS

RADCON
LU 30
e L 63%
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IDENTIFYING ISSUES/CONCERNS BY ACTIVITY
TVA PLANTS UNDER CONSTRUCTION
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IDENTIFYING ISSUES/CONCERNS BY CAUSE
TVA OPERATING PLANTS
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IDENTIFYING ISSUES/CONCERNS BY CAUSE
TVA PLANTS UNDER CONSTRUCTION
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Lack of Management direction / control / involvement
Lack of Management program monitoring '
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Lack of QA overview / action
Weak QA program
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Lines of quthority '

Identification of responsibilities

Management responsibilities / authority
fragmented, unclear
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Ppocedure noncompliance
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Adequacy of preventive action
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Procedure adequacy
Procedural system
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Attachment 6
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Change control
Design control
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Ops maintenance eftectiveness
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followup
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UNITED STATES GOVERNMENT

Memorandum

J. A. Crittenden, Chief, Procurement EQaluation Branch, LP 4N 104A-C

. November 19, 1985 o | ..

ANNUAL ASSESSMENT OF THE OFFICE OF ENGINEERING (OE) QUALITY ASSURANCE
PROGRAM - FISCAL YEAR 1985

The attached report (attachment 1) is for your information and use in
preparing the annual assessment of the overall TVA Quality Assurance
Program. The report was prepared based on information gathered from sources
jdentified in the report and represents PEB's assessment of quality-related
activities of OE during FY 85.

Recommendations are included in attachment 2 for correcting the significant
problem areas identified in the report. If effectively implemented, we
believe these recommendations will lead to improvements in OE's quality
assurance program.

i

<7J. A. Crittenden

N~

Attachments:
cc (Attachments):
NUC PR RIMS, LP 4S 132D-C

Buv UJ.S. Savines Bonds Regularly on the Payroll Savings Plan




