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DEC 2 0 S9

Mr. Tony White
1127 State
Emporia, Kr.nsas 66801

Dear Mr. White:
.

This is in response to your letter dated September 6,1979 to Chairman Hendrie
which has been forvarded to me for reply. Your inquiry raised several points
to which I will respond in the order listed in your letter. The enclosure
contains these responses. We are also enclosing the referenced IE inspection
reports which clarify several of the items.

Since preparation of this response we have received your second letter dated
Novecoer 2, 1979. We vill address any new subjects identified in that letter
in a separate reply.

We hope that the enclosed responses to your specific concerns clearly and
ade:;uately state the NRC position. Thank you for your interest in these
matters.

Sincerely,
g t:.,3 sisa8 W -
,m :. ste1Lo / s

-

Victor Stello, Jr.
Director
Office of Inspection

and Enforcement

Enclosures: Distribution:
1. Resynse to letter of 9/6/79 L. V. Gossick, EDO L. N. Underwood, IE
2. Attach =ent A - IE Report No. R. G. Smith, EDO (H11-2056-H06)

EO-482/78-13 T. Rehm, EDO IE Files
3. Attacnment B - IE Report No. V. Stello, IE Central Files

53-482/79-04 D. Thompson, IE EDO Reading
SECY

G. Ertter (EDO-7417)

bec: H. R. Denton Kansas Gas and Electric Company
S. Varga, HRR ATTN: Mr. G. L. Koester
0. Parr, NRR Vice President
M. Licitra, HRR Post Office Box 208
H. D. Thornburg, IE Whchita, KS 67201 1749 001
G. W. Reinmuth, IE
J. P. Murray, ELD Mr. Jay Silberg, Esq.
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Enclosure A

Response to items relative to Wolf Creek facility questioned
by Tony White -in a letter dated September 6,1979

1. Revocation of CP Decision by Sectember 13,1979: You apparently were
referring to the delayed date which the Commission had set to determine
if the Director has exceeded his discretion in denying the requests for
modification, suspension or revocation of the Wolf Creek construction
permit. The staff will issue a supplement to the denial by the end of
January 1980. After that date the Commissioners will determine whether
to formally review the Director's decision.

2. NRC chances in the specifications: You listed six areas which you feel
represent corner-cutting, poor workmanship and failures. You also implied
that the NRC made frequent changes in licensee's specifications. These
subjects are addressed in the following paragraphs.

It should be noted that the NRC does not prepare detailed specifications
for structures for individual licensees nor do we participate in the
design process to the extent that we direct a licensee to make a specific
change to his detailed specifications or design. The NRC requires that a
designer satisfy certain standards and criteria which from several decades
of experience have been shown to be suitable for the design and construc-
tion of a wide variety of structures. The designer in applying these
standards and criteria to specific structures must work out and specify
the details, such as the types of materials to be used, i.e. steel or
concrete or a combination, dimensions, material quality, etc. As you may
know, there could be several combinations of materials and design para-

~

meters used by a designer and still satisfy the overall requirements of
the applicable standards and criteria. Furthermore, concrete and steel
structures are typically designed with margins of strength such that a
weakness in one area can be adequately compensated by other redundant
elements. In view of the lower measured strength of the in place concrete,
the NRC required a reanalysis to be performed to determine whether the in-
place base sat was acceptable or not. While the lower strength concrete
identified in the Wolf Creek base mat gives the appearance that the structure
could be faulty, the reanalysis of the total combined structure, i.e. the
total actual load that would be carried by the base mat and the separate
components of that load supported by the embedded steel and the concrete,
indicated that the base mat will in fact adequately support the loads that
could be placed upon it under all design conditions.

The six specific areas that you listed as areas of concern to you were
discussed in IE reports (Attachment A and B) as follows.

a. Failure to follow mix designs - See IE Report 78-13, Item 3a;

b. Failure to conduct 3-day cement user tests, IE Report 78-13,
Item 3c;
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c. Failure to monitor " laboratory curing room temperatures, IE Report
78-13, Item Se; 79-04, Item 2;.

d. Failure to submit e complete report to the architect-engineer on the
nonconformance, IE Report 78-13, Item 2d;

e. Failure to meet the design strength by over 10%, IE Report 78-13,
Item 2f;

.

f. Testing declared inadequate for only the 90-day breaks representing
an illogical circumstance, IE Report 78-13, Item 4d.

You apparently continue to have a concern about the NRC utilizing the
90-day data based on your belief that the curing, storage, testing and
documentation of those samples is in question because in some cases NRC
inspectors found instances where the exact specification requirements had
not been fully met.

Curing of all the cast cylinders was initially inside a heated shed near
the base mat placement with the temperatures monitored periodically to
verify compliance to ASTM C-31. These temperatures were not recorded
since the standard does not require a record. After approximately 24
hours the samples were transferred to the curing room. On several occa-
sions the cylinders from the base mat placement and others were in the
curing room where temperatures were recorded which represented values
outside the permitted lower value of 70.4 F. In addition, there was about
an 80-hour period over the New Year's weekend where no record was available
as a result of the recording pen being out of ink. The moisture in the-

curing room was maintained as required. We have reviewed the facts
associated with the curing and storage and have no reason to suspect that
the test cylinders were appreciably affected by the out of tolerance
temperatures. We are also of the opinion that the time of the lost
temperature record was a period when the temperatures were no worse than
the remainder of the temperatures recorded for the period up to March 13,
1978. There were also other test cylinders in the same cor.ditions
including the 28-day cylinders as well as those from other placements.
These others showed no adverse effects. One of our early concerns focused
on the curing room conditions for the period between 28 days and 90 days
after the placement. We could find no evidence to indicate anything
unusual happened to the 90-day cylinders.

With regard to testing we could not substantiate the licensee's claim
that the lower strengths-were due to the errors in the testing. Neither
were we able to find any major problem in documentation which would cast
doubt on the test results.

All of these findings noted above were made in the IE investigation and
each has had to be individually resolved in the total scope of the
resolution of the base mat concrete problem.

.
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- 3. No core borings -taken: There were several reasons why a boring program
was not required by the NRC. First, the.NRC insisted that the licensee
follow the logical steps outlined -in the codes that are being used in the
nuclear construction industry and for Wolf Creek. In essence, these
codes call for the following sequence.of actions.

a. Evaluate molded cylinders. If those do not meet specifications,

b. use the strength that the test data support as the in place strength
and assure that the load-carrying capacity of the structures is not
jeopardized. If this shows a weakness,

c. take core borings and compare to the specification for required core
strengths.

Step b. resulted in the determination that the base mat could sustain all
design conditions for the Wolf Creek site with a concrete strength of
4460 psi in the mat. The 4460 psi value is that independently determined
by the NRC to be the strength of the base mat concrete based on our
calculations from the 90-day test cylinders.

If a core boring program had been required the program proposed by Bechtel
early in the evaluation of the problem would not have been acceptable.
Perhaps as many as 200 borings would have been necessary which would then
pose the problem of how much damage would be caused by such a destructive
test progr w. In addition the following facts were also pertinent in our
consideration of a boring program.

-

It would be highly unlikely that the cores would sample any of the low
strength concrete which might be anywhere in tne 6600 cubic yards of the
base mat. The core samples would have to be taken from the mat interior
which might result in severing reinforcing steel which would result in
additional and perhaps more serious questions. No exact correlation
exists for strength between drilled core samples and molded cylinder
samples. It should be noted that cores tend to give high results. No
exact correlation for age effects i available for converting care
strengths from concrete more than . . ear old to 90-day cylinders strengths.
The acceptance criteria for the concrete were for 90-day strengths.
Therefore, core borings from the actual base mat would have most likely ~
shown erroneous large values. In fact current code acceptance criteria
based on cores would indicate acceptability if the cores averaged 4250
psi. In our judgment, the tests that we performed on the sample test
fragments produced the best determinations possible regarding the ques-
tion of deleterious substances in the in place concrete and any effect on
strength.

4. Suitability of Aggregates: The specification prepared by the architect-
engineering firm for this facility and which is acceptable to the NRC
provided a list of standard tests to be performed that addressed the
specific requirements for aggregates. The tests are defined as
" acceptance tests" for evaluating the sources of aggregates prior to
concrete production. A series of thirteen tests of the American Society
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for Testing and Materials and one standard test of the U.S. Army Corps ofn

Engineers were completed in accordance with the specification for the
fine and coarse aggregates used in the base mat. concrete. The results of
these tests indicated that the materials were acceptable for use as.

- - - ingredients in the production of durable concrete of adequate strength.
. Knowledge of the potential for reactive aggregates was considered in the

source selection. We have no informatior, that indicates that specific
materials tested and used will not perform adequately for the plant.

.

5. Identification of 90-day Cylinder Set: IE inspectors examined the
circumstances surrounding the recovery and identification of cylinders
from a waste area. It was found that the decision to initiate a search
for all recoverable fragments was initiated by Daniel site management
when it was learned that the NRC was questioning the acceptability of the
mat and whether the tests completed on fragments at that time were repre-
sentative of those cylinders exhibiting low 90-day strengths. The recovery
involved a major excavation effort, both in the disposal pit area and in
the adjacent area in which cylinder fragments were used as fill material.
As a result of the recovery an additional lot of approximately forty-eight
90-day break fragments was located, principally under the concrete placed
over this fill material. It was determined that the fragments when
buried had not been considered as significant and were used for fill
material. These fragments were placed in the area on March 13, 1978 and
covered by waste concrete probably the same week. Fragments recovered
and used in subsequent examinations contained the embedded metallic
strips with the identifying marks of the cylinder or carried an external
surface identification. It was concluded that there was no identifiable

- attempt to prejudice the evaluation of the adequacy of the base mat by
selective sempling.

6. U.S. Army Coros of Encineers' Tests On One Cylinder Set: The Corps of
Engineers at tne Vicksburg, Mississippi Waterways Experiment Station
examined 40 thin sections petrographically and fragments from 4 cylinders
which represented cylinders frcm which the 40 slides were cut. The
samples were from cylinders cast for test specimer.s for the mat at the
time the mat was placed. A set of cylinders for this particular facility
consisted of 2 cylinders for testing at 7-days, 2 cylinders for testing
at 28-days and 2 cylinders for testing at 90-days. The number of sets
represented in the specimens examined by the Corps of Engineers was 27
out of the total of 66 which represented over 41% of the sets.

7. Proiection of 1000 osi Strength Gain Between 29 and 90 Days: In the
NRC's examination of tne records regarding the qualification of the
design mix it was found that the specifications and procedures which had
been prescribed by the architect engineer were not followed. Nowhere in
the records was found, nor was anyone at the site able to provide, the
documentation that established the fact that 5000 psi was the target
strength that the mix could achieve with the statistical probability upon
which the coce referenced by the licensee was based. With the variability
allowed in the cement cube strengths to qualify the cement it is doubtful
that the mix originally designed by the Kansas State Highway Department
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for 4000 psi at 28 days could achieve = consistent 90 day strengths of 5000
- psi. Therefore, the NRC does not believe there was any reason to even

expect that a 1000 psi gain would be achieved between 28 and 90 days. A,y

.
properly designed 4000 psi mix for.28-days.for which there has been a'*-

.

history of strength. established, should for example, test at 4600 to 4800
psi at 28 days. We believe it noteworthy that the 4460 psi value obtained
from the original 90-day tests is closer to those values than the licensee's
predicted 5000 psi value.

.

8. Supervision by NRC Region IV: The NRC does not directiv supervise any
aspect of nuclear power plant construction. The responsibility for the
supervision of nuclear power plant construction is the licensee's as
defined and authorized under the conditions of the construction permit.
The licensee is responsible for assuring that the facility is built in
accordance with the NRC's rules and regulations. In order to assess the
manner in which the licensee executes the design and construction, the
NRC has developed criteria and guides for judging the acceptability of
nuclear power plant design and construction along with the acceptability
of quality assurance programs. The NRC then reviews the quality assurance
programs of each licensee and its principal contractors to assure that
sufficient management and program control exist in order to provide
reasonable assurance of overall plant safety. The NRC has the further
responsibility of inspecting selected safety-related activities to
determine that the quality assurance programs are being implemented
effectively.

The inspections and investigations which were conducted in connection
with the problem of the base mat concrete were very detailed and thorough
and relied not only on specialists from the NRC, but also on independent
consultants in specialized disciplines. It is our position that this
matter has been far from low-key.

9. Schedule and Coveraoe of NRC Construction Insoections: The schedule and
f requency of NRC inspecticns is not dictated by the month nor is there
any commitment that inspectors complete an inspection at each site on a
monthly basis. The frequency of routine seneduled inspections, that is
excluding the reactive inspections due to incidents, allegations, etc. ,
can best be described as using coordinated with the rate of construction
at the site and the specific areas of tne const uction effort selected
for inspection. Since a portion of the inspection effort is devoted to
evaluation of work performance the inspection s chedule must be tied to
the construction schedule. It is true that tv inspectors, including
Mr. Oberg, were on site from July 9-12, 1979 conducting an investigation
and performing routine inspections. These two efforts are reported in IE
Reports 50-4S2/79-13 and 50-482/79-14. There is no disagreement that an
inspector "on-site a few days each month" has difficulty in monitoring a
work force of 2000 people. This is one of the several reasons for
requiring licensees to have quality assurance programs. The effective-
ness is based on the concept of a pyramid with successive levels of
monitoring. The NRC inspectors do at times sample individual worker
effectiveness from the view point of education, training, work experience
and job performance in order to assess whether the quality assurance

1749 006
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:- program, of the licensee and his. contractors are functioning effectively.
The NRC from the top of the pyramid randomly samples various aspects of
whether all NRC requirements are being met.._.

.--

10.~ Allegation of Worker Sabotage: -The NRC is unaware of any reports or
information relative to worker sabotage associated with concrete construc-
tion. If you have relevant information we would appreciate receiving
that information so that it can be evaluated for possible action.

11. Lowered Earthouake Factor: The question of ground acceleration values
associated witn the reanalyses of the base mat does not result in a
lowering of the " earthquake factor" for the site to which you referred.
Two independent calculations were made based on different assumptions.
One set of assumptions was based on representing the soil and the structure
in a comprehensive and detailed manner and performing a specialized
analysis. The other set of assumptions was made in a conservative manner
so as to provide a relatively simple analysis method. Both calculations
demonstrated that the base mat, as built, can resist the design site-
related seismic acceleration values within the allowable stress, strain
and deformation limits. This is necessary and sufficient to satisfy NRC
seismic requirements.

12. Warranties: The question of warranties and relief of the licensee from
costs associated with errors etc. is not within the jurisdiction of the
NRC.

.
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