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SECOND SUPPLEMENTAL MEMORANDUM IN SUPPORT OF INTERVENOR
~ BARBARA STAMIRIS' MOTION TO LITIGATE DOW ISSUES
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On September 23, 1983, this Atomic Safety and Licensing Board

("Licensing Board") granted intervenor Barbara Stamiris leave to
file a supplemental memorandum demonstrating how the Dow documents
and the Dow complaints filed in the Dow Chemical Company's suit
against Consumers Power Company ("Consumers") support two issues
she wishes to litigate in these OM hearings.

Intervenor hereby submits this supplemental memorandum in
support of the following issues:

(1) Consumers used and relied on U.S. Testing test results to
fulfill Nuclear Regulatory Commission ("NRC") requirements when it
knew the test results were invalid, and

(2) Consumers knowingly misrepresented to the NRXC that a
single test boring taken near the diesel generator building indicated
that unmixed cohesive fill had been used, or alternatively, did not
disclose to the NRC that the single test boring demonstrated the use

of random, improperly compacted fill in the area and constituted

evidence of site-wide problems.
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I. BACKGROUND.

Intervenor believes that the allegations of the certified Dow
complaints, standing alone, are sufficient to support litigation
of these two issues as management attitude issues. In the aiterna-
tive, she has argued that these allegations support the admission
of new contentions in these reopened OM hearings.l/

Moreover, as wilil be argued below, certain Dow documents

examined in conjunction with documents already admitted in this re-

cord, make out a prima facie case that Consumers knew of the invalidity

of U.S. Testing results at a much earlier time than they informed the
NRC and that Consumers relied on these test results during this time;
In addition, it is apparent from the allegations of the original
and the first amended Dow complaints that Dow has had experts evaluate
certain documents already admitted before this Licensing Board,
including the Bechtel Report on the "Administration Building Foundation
Settlements, " December 1977, and the test boring taken near the
diesel generator building. Apparently Dow experts believe these
documents indicate site-wide soils problems, contrary to Consumers'
professed evaluation of these same documents. Thus Dow alleges
Consumers fraudulently concealed this information about site-wide
soils settlements problems from the use of random, cohesionless
fill during negotiation of the Dow-Consumers 1978 General Agreements.
Similarly, the allegations make out the case that Consumers concealed
this information from the NRC as well during this critical period

of time, late 1977 and early 1978.

L % The Board has set out the standard for admission of new contentions
in its Memorandum and Order Denying Admission of Mrs. Stamiris'
containment Crack Contention (August 17, 1983).




II. CONSUMERS AND BECHTEL CONTINUED TO RELY ON U.S. TESTING
RESULTS EVEN THOUGH THEY KNEW AS EARLY AS 1977 THAT
THESE RESULTS WERE INVALID.

It is wseful to list the formal and informal reports which
either Bechtel or Consumers reviewed regarding the validity of U.S.
Testing test results, beginning in 1977. First, in a QA audit of
soils work conducted from October 3 - 7, 1977, Consumers' auditors
found serious deficiencies in U.S. Testing results, including failing
tests which were never cleared and tests which were passed using
incorrect data. See Audit Report No. F-77-32, attached and incor-
porated herein as Attachment 1; Board Exhibit 3. A cursory review
of this Audit indicates large variations in test results for percent '
compaction in the same or adjacent areas. Clearly these large varia-
tions should have signaled to Consumers and Bechtel that the test
results were not reliable. 1Id. at 5-6. Mr., Howell testified in
the last set of hearings that since he was on distribution for the
audit report, in the usual course of business he would have received
it. Therefore, it appears Consumers and Bechtel were notified of
serious deficiencies in U.S. Testing results as early as October 1977.

Second, the December 1977 Bechtel Report on the Administration
Building Foundation Settlements ("1977 Bechtel Report") documents
deficient test results such as failing tests which were never cleared.
See 1977 Bechtel Report, attached and incorporated herein as Attach-
ment 2. In addition, the Report's conclusion that backfilled soil
above the elevation of the footings is adequate, id. at 5, is not
substantiated by the U.S. Testing results. For example, according
to Table 2 accompanying the Report, borings at 597.5 and 588.0 foot
elevations show strain and insufficient bearing capacity. Therefore,

the Bechtel Report's conclusions were not supported by the underlying

data.



Third, Bechtel notified U.S. Testing in a letter of February 1,
1978, that "a careful review" of U.S. Testing's data shows the
company "erroneously reported the fill below the Administration
Building to be in conformance with Bechtel Specification(s)."

Bechtel further determined the cause to be U.S. Testing's "repeated
erroneous selection of compaction standards ...." Under these
circumstances Bechtel knew that U.S. Testing was using the same
erroneous compaction standards over the entire site and yet continued
to rely on U.S. Testing. See Bechtel February 1, 1378 Letter,
attached and incorporated herein as Attachment 3.

Finally, the U.S. Testing Bechtel correspondence conducted in
the Fall, 1979 (recently released as Dow documents) show that Bechtel
was directing many U.S. Testing activities on site, including choosing
the locations fcr tests; dispositioning or clearing failing tests;
reviewing and checking all test results; and determining the method
of calculating percent compaction. See September 4, 1979 Bechtel
Letter and Bechtel Report, and October 1, 1979 U.S. Testing Response,
attached and incorporated herein as Attachments 4 and 5, respectively.
In fact, U.S. Testing claims that Bechtel's normal practice during
this period was to disposition failing tests by scanning reports

to look for passing results in the same general area (emphasis added).

See Attachment 5> at 3. It is clear that one of the major faults in
U.S. Testing data is that those tests which clear failing tests are
too distant from the location of the failing tests.

Given Bechtel's intimate involvement in conducting and reviewing
the tests, it is obvious Bechtel knew that many of U.S. Testing re-
sults were invalid. Bechtel's knowledge must necessarily be imputed

to Consumers.



One draws the conclusion frem these documents aiid Dow's
expert evaluation of the 1977 Bechtel Report, as stated in the
Dow Complaints, that Bechtel and Consumers knew that U.S. Testing
results were invalid as early as 1977 and yet continued to rely on
them.

Clearly, Consumers did nothing to inform the NRC of the serious
failings in U.S. Testing results. In fact, from a presentation
Consumers made to the NRC Staff on July 18, 1979, one concludes
that Consumers actively concealed not only the gravity of the problem
but all specifics of the invalid test results and testing procedures
from the NRC. See Portions of Consumers' Presentation to NRC Staff
made on July 18, 1979, attached and incorporated here.n as Attachment
6. The five major gaults documented in the 1979 Bechtel Report are
completely omittei.-/ Consumers states only that an audit of U.S.
Testing found an "administrative problem". See Attachment 6 at 8.

Thus, the newly-released correspondence between U.S. Testing
and Bechtel and Dow's evaluation of the 1977 Bechtel Report highlight
what was suggested earlier in these hearings: Bechtel and Consumers
knew that U.S. Testing results were invalid and relied on them to

fulfill NRC requirements.

2/

=" Bechtel outlined in its 1979 Report the following five major
faults with U.S. Testing reports:

l. Erroneous field density test data;
Incorrect soil identification;
Incorrect (or questionable) laboratory test data;
Cal:ulation errors; and
Irproper or incomplete clearing of failed tests.

UV wN
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IITI. CONSUMERS FAILED TO DISCLOSE TO THE NRC THAT THE
TEST BORING NEAR THE DIESEL GENERATOR BUILDING INDICATED
IMPROPERLY COMPACTED RANDOM FILL AND POTENTIAL SITE-WIDE
PROBLEMS.

On September 29, 1977, Consumers took a soil boring near the
diesel generator building. This boring indicated that improperly
compacted, random fill had been used in that area in violation of
FSAR requirements. Considered togetner with the other information
available to Consumers, this boring showed site-wide problems, or
at least problems outside the Administration Building area. Consumers
failed to report to the NRC that the test boring revealed uncompacted,
random fill or site-wide problems. In fact, Consumers reported the
opposite -- that this and other test borings showed fill was adequate
in locations othrer than the Administration Building.

The log for the diesel generator building boring indicates that
random, uncohesive fill was used in the area. The "Description and
Classification" column of the boring log lists sand, clay and gravel,
clearly random fill. See Boring Log, attached and incorporated
herein as Attachment 7; Stamiris Exhibit 19.

In addition, it cannot be denied that placement of random,
cohesionless £ill in this area was in violation of FSAR requirements.
Contrary to Consumers' statement in its Response to Intervenors'
Motions with Respect to Dow Lawsuit at 13, the job requirements did
not call for random fill. Both the PSAR and the FSAR required co-
hesive fill. 1In 1975 Bechtel Specification C-211 reguired "cohesion-
less" material. At that time Consumers QA Department issued a

nonconformance report QF-66 reguiring Bechtel to conform to FSAR



requirements. (Bechtel in turn issued an SAR Change Notice No. 0097

which stated Bechtel would in the future comply with requirements

in the FSAR.) The FSAR required cohesive material for this area.

However, the NRC determined in its Inspection Report No. 050-329/78-20;
050-330/78-20, Settlement of the Diesel Generator Building (March 22,
1979, "NRC Report 78-20"), that Bechtel continued to use construction
drawings permitting random fill in violation of the FSAR. See NRC
Report 78-20, at 6-8, attached and incorporated herein as Attachment 8.
Therefore, Consumers has known since at least 1975 that construction
requirements called for cohesive, not random, cohesionless, fill in
this area.

Moreover, Dow alleged in its first amended complaint that the
Administration Building Report "confirmed that the serious deficiencies
in the fill were not localized and instead were present throughout the
site ...." Dow First Amendment Complaint, ¢ 12.

It appears that Dow's experts have determined that the 1977
Bechtel Report shows site-wide problems. Among the deficiencies in
the report, as argued in Part II, supra, is its failure to support
the conclusion that fill above elevation 618 is competent scil.

1f one accepts Dow's expert evaluation of the DGB soil boring
and the Bechtel 1977 Report it is clear Consumers knew about site-
wide soils problems in 1977. Not only did Consumers fail to notify
the NRC but Consumers adamantly insisted that the DGB soil boring

and the 1977 Bechtel Report indicated adequately compacted soil

in other areas of the site.
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Don Horn testified before this Licensing Board that the test
borings, including the one taken near the diesel generator building,
showed no soils compaction problems. Tr. at 7960. Similarly,

Mr. Horn stated during a deposition taken on October 22, 1980,

that although some Bechtel personnel believed the problems at the
Administration Building demonstrated the soils settlement problems
were site-wide, the borings indicated to the contrary that the fill
in the areas of the borings was adequate. See Horn Deposition at
219-23, 227, attached and incorporated herein as Attachment 9.
Apparently Dow's experts disagree.

In fact Consumers even today argues that the DGB boring log shows
competent soil. Applicant's Response at 1lJ). Consumers states that
the NRC Staff agrees that the blow counts included in the DGB boring
log demonstrate acceptable soil. Yet applicant's own chief expert
witness, Dr. Peck, has stated in his soils textbook that blow counts
are unreliable indicators of the competence of soil when one is

testing clay. See Peck, Hanson, and Thornburn, Foundation Engineering

(24 ed. 1974) at 114-15. Thus Dow's evaluation of the DGB boring
log accords with Dr. Peck's, at least as Dr. Peck and his colleagues
evaluate soils testing procedures in clay. Dow's expert evaluation
of this boring log and other technical reports may well be critical
to this Liceciusing Board's evaluation of Consumers' honesty and
candor in reporting tc the NRC Midland's soils settlement problems.

1V. THE DOW COMPLAINT AS A WHOLE RAISES DOUBTS ABOUT CONSUMERS'
FULL DISCLOSURE OF SOILS SETTI.EMENT PROBLEMS TO THE NRC.

Dow and its experts certainly reviewed the documents before
this Licensing Board and additional documents concerning soils

scttlement problems at the Midland site prior to filing suit against
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Consumers. Dow seems to have reached completely contrary expert
opinions about several technical reports in evidence before this
Licensing Board. These evaluations go to the heart of the guestion
whether Consumers reported to the NRC the serious and site-wide
nature of the soils settlement problems as soon as it knew of it.

Dow alleges that the DGB soil boring and the 1977 Bechtel Report
indicated as early as 1977 site-wide soils settlement problems and
use of random fill beyond the Administration Building. (Dow is
concerned with Consumers state of knowledge about the soils settle-
ment problems during the negotiation of their 1978 General Agreement.)
In effect, if Consumers knew that these problems were site-wide in
1977 and concealed this information from the NRC it made material
false statements through such omissions. Such material false
statements are certainly more serious than any so far admitted to
exist in the FSAR,

Other documents already omitted in these hearings show that in
1977 Consumers had more knowledge than it acknowledged of site-wide
soils problems and improper fill in areas beyond the Administration
Building. For example, Mr. Horn testified that at least three soil
borings outside the area of the Administration Building were taken.
Tr. at 7976. Yet nowhere in the record have the results of that
third soil boring been disclosed. Further, it appears certain pages
are missing from the 1977 Bechtel Report if one assumes the numbers
are .umbered consecutively with Bates' numbers. Pages numbered SB

13770-71 are omitted from the Report with no explanation.
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Nowhere in the record of these OM hearings has Consumers
represented to this Board or the NRC Staff that it did no other
internal reviews of the soils settlement problems on site after
the failure of the administration building grade beam. Given the
seriousness of the problem it seems improbable that Consumers did
nothing more than take three test borings, and then lost or mislaid
the results of one of them. Therefore, it may be that Dow has
obtained through discovery or other channels other technical reports
supporting its allegations that Consumers knew in 1977 that the soils
settlement problems were site-wide.

Further, it appears that even in July 1979, after Bechtel had
written a comprehensive report on the failure of U.S. Testing,
Consumers did not give this information to the NRC but instead down-
played the significance of U.S. Testing problems. Consumers failed
in 1979 to disclose fully the problems it uncovered, after the NRC
had indicated its overriding interest in soils settlement issues.

It is certainly possible, as the Dow documents and Complaints suggest,
that Consumers did the same in 1977 when it had a greater economic
incentive to conceal such problems.

V. CONCLUSION.

For the foregoing reasons, intervenor Barbara Stamiris submits
that the Do. ~.cuments and Dow complaints support litigation of all

three issues raised in her original motion.

Respectfully submitted,

‘ < (
LYNNEgggmNABEI
Government Accountability Project

for the Institute for Policy Studies
1901 Q Street, N.W.

DATED: October 5, 1983 Washington, D.C. 20009
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I. AUDIT SCOPE

WRBird ®&d) 1% Eggfg 0AE)_October 3-7, 1977
¢ §:§§uel} K\GL_;f/ -y PLANT: Midland UNITL & 2
acking QUALITY ASSURANCE
BliMarguglio PROGRAM SUBJECT OF AUDIT: _Soil Placement
{JFVewggn
Herpion . Records
QA SUBJ FiLE REPORT NO __ F-77-12

ATTACHMENT

>

The purpose of this record review audit is to verify the documentatiu.
associated with the placement of Structural Backfill, North Plant Dike.
West Plant Dike, and Plant Area Fill conforms to the specifications and
to expedite dike turnover.

II.

AUDITORS

*#%*D. A. Blumenthal, CPCo QAE (IESTV) - Team Member
**D. E. Horn, CPCo QAE Civil Supervisor - Team Leader

III.

PERSONNEL CONTACTED

**Ben Cheek, Bechtel Lead Civil Quality Control Engineer
*Keith Berk, Bechtel QCE (0C Vault)
*Pa: Guiette, Bechtel QCE (QC Vault)
*Mary Kerridge, Bechtel QC Documentation Clerk
*Jim Miller, Bechtel QC Documentation Lead
" *Tom Lieb, Bechtel QCE (Civil)
wa%*Daryl Osborn, Bechtel Assistant Lead Civil QCE

*John Speltz, U.S. Testing Lab Chief

Iv.

SUMMARY OF AUDIT

A.

C.

A Pre-Audit Conference was held on August 31, 1977 in Ben Cheek's
office with those in attendance as noted 'in Secticas II and III above.
The audit scope was the only item discussed. The audit scope originally
was to observe scil placement, however, due to heavy rains and nmo scil
placement in "Q" areas, the audit scope was changed to that given in
Section I.

The audit was performed on soil reports North Plant Dike MD 72 (5-23-74)
through ¥MD 514 (9-21-74), West Plant Dike MD 25 (9-12-74) through MD 307
(9-27-76), Structural Backfill MDR 611 (10-7-76) through MDR 1121 (8-11-77),
Plant Area Fill MD 1122 (10-7-76) through MD 1854 (8-12-77) and gradation
reports for structural backfill material received February 4, 1977 through
August 31, 1977 to assure failing tests have been cleared by passing tests;
correct optimum moisture contents, maximum and minimum dry lab densities
have been used; the test results were properly evaluated for acceptance;

and test reports could be located in the Quality Control Documentatiecn
Vault using the attached checklist.

The findings associated with this audit are noted in Section V.

*Contacted during Audit »
**Attended Pre-Audit Conference and Post-Audit Conference
k%x%Attended Post-Audit Conference
***Contac:ed du'ln" Audit and a'tended Post-Audit Conference

o Nl
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@) R rree: €).4.3.4 6 18.4.3.6

DATE: October 3-7,

1977

PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Scil Placement
Records

AUDIT REPORT NO F-77-32

L

SUMMARY OF AUDIT (Contd)

D. Future audits will be run the same, when scheduled.

E. A Post-Audit Conference was held on October 11, 1977 in Ben Cheek's
office with those in attendance as noted in Sections II and III above.
The audit findings were presented to those in attendance by D. A.

Blumenthal and D. E. Horn.

findings and recommended corrective actionm.

CLOSED OUT FINDINGS

Finding 1

West Plin;_Dike

Bechtel QC understood and agreed with the

MD-276 and 277 (sampled 9-15-76), 278 (sampled 9-16-76), and 285 (sampled
9-17-76) have NA in the optimum moisture content column.

MD-92 (sampled 5-25-74) shows maximum dry lab density 110.6.

North Plant Dike

-

It should
have been 103.4. ’
MD-93 (sampled 5-25-74) shows maximum dry lab desnity I10.6. It should
have been 103.4.

MD-109 (sampled 5-28-74) shows maximum dry lab demsity 103.4. It should
have been 115.1.
MD-115 (sampled 5-28-74) shows maxisum dry lab demsity 127.2. It should

have been 128.0.

MD-155 (sampled
have been 18.4.

MD-195 (sampled
have been 11.6.

MD-223 (sampled
have been 11.6.

MD-224 (sampled
have been 13.0.

MD-257 (sampled
have been 10.4.
have.been }27.6.

6-4~74) shows optimum moisture content 18.8. It should

6-24-74) shows optimum moisture content 11.0.
6-25-74) shows optimum moisture content 10.3.

6-25-74) shows optimum moisture content 13.5.

It should

It should

It should

/=1i-74) shows optimum moisture content 9.8. It should

This also shows maximum dry lab density 126.8.

It should
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DATE: Uctober 3-7, 1977

PLANT: Midland UNIT 1 & 2

SUBJECT OF AUTIT: Soil Placement
Reczords

AUDIT REPORT NO F-77-32

>

CLOSED OUT FINDINGS P

Finding 1

MD-269 (sampled
have been 116.3.

MD-290 (sampled
have be=2n 128.3.

MD-318 (sampled
have been 13.3.

MD-336 (sampled
have been 20.0.

MD-341 (sampled
have been 15.5.

MD-377 (sampled
been 112.9.

MD-476 (sampled
have been 17 1.

MD-512 (sampled
have been 1059.0.

MDR-919 (sampled 5-25-77) shews maximum dry lab density of 109.3.

have been 125.3.
have bgen 109.3.

North Plant Dike (Contd)

7-12-74) shows maximm dry lab density 116.2. It should
7-16-74) shows maximum dry lab demsity 125.2. It should
7-19-74) shows optimum moisture content 13.0. It should
7-20-74) shows opéimqm moisture content 20.5. It should
7-25-76) shows optimum moisture content 17.0. It should
§-6-74) shows maximum lab dry density iOé. It ;hould have
8-19-74) shows optimum moisture content 17.0. It should
8-28-74) shows maximum lab dry demsity 109.4. This should

Structural Backfill Area

It should
It also shows minimum dry lab density as 90.3. It should

Plant Area Fill

MD-1262 (sampled 4-8-77) gives maximum dry lab demnsity of 117.0. It should

have been 117.1.

MD-1300 (sampled 5-2-77) gives optimum moisture content of 1ll.1. It should

have been 10.4.

MD-1385 (sampled 6-2-77) gives optimum moisture content of 13.5. It should

have been 13.4.
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‘E’ : ' FILE: 1‘;l4.3.6 & 18.4.3.6
> DATE: tictooer 3=7, 1977
PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

e

CLOSED OUT FINDINCS 5

Finding 1
Plant Area Fill (Contd)

MD-1420 (sampled 6-8-77) gives optimum moisture content of 9.8. It should
have been 8.6. It also gives maximum dry lab density of 127.3. It should
have been 132.9.

¥MD-1521 (sampled 6-17-77) gives maximum dry lab density of 117.0. It should
have been 117.1.

Corrective Action Requested: Recalculate the test results using the proper
values and determine the acceptability of the corrected test results.

Corrective Action Taken: The test results were recalculated and corrections \/’
made. The above errors did not change the acceptance of these tests even
though they did change the test results.

Corrective action verified October 25-26, 1977. - 1]

For further corrective action see Sectiom VI "Open Findings" Finding 1.

Finding 2

Specification C-210, Revision 5 Section 12.6.1 states in part, "The water
content during compaction shall not be more than 2 percentage points below
optimum moisture content and shall not be more than 2 percentage points
above optimum moisture content..."

Specification C-210, Revision 5 Section 13.7.1 states, "All cohesive back-
£ill in the plant area and the berm shall be compacted to not less than 95
percent of maximum density as determined by ASTM D 1557, Method D".

Specification C-21C, Revision 5 Section 13.7.2 states in part, "All cohesion-
less backfill in the plant area and the berm shall be compacted to not less
than 80 percent of relative density as determined by ASTM D 2045..."

Contrary to these requirements, the following tests had failing results
and did .not indicate being cleared by passing tests. b//

0

)
=3
(]

Sheet 4



s

CLOSED ouT

FINDINGS

Finding 2 (Contd)

Test No.

MD 1153~
11557
1191~
1194~
1317
1318
1319
1320
1321~
1337~
1388~
1393~
1398
1404 -
1415~
1498~
1509 «

MD 418

MDR 620
625~
629
632
637
663 «
664~
667
673
679
630~
6827
688~
700
701
721/

Date Segnled

10-21-7¢
10-21-7¢
11-03-7¢
11-02-7¢
5~09-77
5-09-77
5~09-77
5-09-77
5-09-77
5=17-77
6-02-77
6-03-77
6-03-77
6-03-77
6~07-77
6-15-77
6-16-77

8~14~74

0-13-7¢
10-12-7¢
10-20-7¢
10-20-7¢6
10-21-7¢
11-11-76
11-11-7¢
11-11-7¢
11-23-7¢
11-23-7¢
11-23-7¢
11-24-7¢
11-24-7¢

1-13-77

1=13-77

3=14~77

DATE:
PLANT:
SUBJECT oF AUDIT:

AUDIT REPORT NO F-77-32

61.62 of Relative
73.5% of Relative
74.6% of Relative
75.4% of Relative

94.0% of Maxi mym Density

88.22 of Maxdimum Density

North Plant Dike

Sttuctural Backfil:

72.3% of Relative
51.52 of Relative
79.2% of Relative
73.5% of Relative
76.32 of Relative
33.02 of Relative
72.3% of Relative
67.5% of Relative
33.92 of Relative
71.82 of Relative
60.02 of Relative
70.6% of Relative
77.12 of Relative
75.02 of Relative
68.1% of Relative
60.0% of Relative

Uctober 3-7, 1977
Midland

Records
Moisture
Actual  Oprimum

Density
Density
Density
Density

18.0% 1S.2%

11.52 15.22

&+ 23 15.22

12.2% 13.2%

12.42 15.2%

9.82 15 2%

1l.1% 13.42

11.22 13.42

10.22 13.42

9.92 13.4%

14.5% 10.02

12.92 15.22

b 20.02

Density
Density
Density
Densicy
Density
Densicy
Density
Density
Densitcy
Density
Density
Density
Density
Density
Density
Densiry

UNIT 1 & 2
Soil Placement

Sheet 5 of 12
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FILE: 4.3.4 & 18.4.3.6
DATE: October 3-7, 1977
PLANT: Midland UNIT 16 2
SUBJECT OF AUDIT: Soil Placement
Records
AUDIT REPORT NO F-77-32
>
V. CLOSED OUT FINDINGS -
Finding 2
Structural Backfill (Contd)
Moisture
Test No. Date Sampled Compaction Actual Optimum
MDR 7347 3-17-77 34.0% of Relative Density
7367 3~-18-77 79.0% of Relative Density
737; 3-18-77 41.9% of Relative Density
738/ 3-18-77 72.4% of Relative Density
739 3-18-77 70.6Z of Relative Density
7407 3-18-77 69.3%2 of Relative Density
74617 3-21-77 77.8% of Relative Density
7447 3-21-77 56.2% .of Relative Density
746 3-21-77 54.9% of Relative Density
157~ 3-23-77 68.7% of Relative Density
767- 3-29-77 54.3% of Relative Density
768« 3-30-77 66.92 of Relative Density "
770« 3-30-77 65.0% of Relative Density
785~ 4-Q7-77 69.32 of Relative Density
799~ 4-12-77 78.82 of Relative Density
826~ 4-19-77 70.4% of Relative Density
843~ 4-28-77 66.8% of Relative Density
845~ 4-29-77 70.4% of Relative Density
854 5-09-77 67.42 of Relative Density
861 5~10-77 76.3% of Relative Density
862 5=10-77 74.0% of Relative Density
889~ 5=13-77 56.5% of Relative Density
914~ 5-24-77 : 9.02 11.8%
922~ 5-26-77 75.7% of Relative Demsity
9257 5-27-77 11.4%  15.22
9387 6-08-77 56.5% of Relative Density
940~ 6-08-77 78.6% of Relative Density
993~ 6-25-77 60.2% of Relative Density
998 ~ 6-25-77 77.4% of Relative Density

Corrective Action Requested: Determine if there are passing tests in the v///
same area to clear these failing tests. ‘

Corrective Action Taken: Test reports Plant Area Fill MD 1317-1320; North
Plant Dike MD 418; and Structural Backfill MDR 620, 629, 632, 637, 673, 679, &
700, 701, 757, 767, 768 and 770 have been cleared by passing tests and Struc-
tural Backfill represented by MDR 854, 861 and 862 was removed.

Corregtive Action Verified October 26, 1977.



VI.

DATE: October 3-7, 1977

PLANT: Midland UNIT 1& 2

SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

-

CLOSED QUT FINDINGS 3

Finding 2 (Contd)

Corrective Action Taken: Test reports Plant Area Fi*l MD 1153, 1155, 1191,
1194, 1321, 1337, 1383, 1393, 1398, 1404, 1415, 1498, 1509 and Structural
Backfill MDR 625, 663, 664, 667, 680, 682, 688, 721, 734, 736-741, 744,

746, 757, 768, 770, 785, 799, 826, 843, 845, 889, 914, 922, 925, 938, 940,
993 and 998 are in & "Non-Q" iven to CPCo Project Manage-

»
ment Or;anization (Fiel for resolution in lert 186FQAZ7.

For further corrective action see Sectien VI "Open Findings" Finding 2.

Finding 3 ' ¥
Relative Density Reports 59 and 61 U;te missing from the QC Vault. u///’ |

’ |
Corrective Action Requested: Obtain copies of these reports and place them
in the QC Vaulc. .

Corrective Action Taken: Cépies have been obtained and placed in the QC
Document Vault.

Corrective action verified October 26, 1977.

OPEN FINDINGS

Finding 1

Specification C-210, Revision § Section 12.6.1 states in part, "The water
content during compaction shall not be more than 2 percentage points below
optimum molsture content and shall not be more than 2 percentage points
above moisture content..."

Specification C-210, Revisipon 5 Sectiom 13.7.1 states, "All cohesive back-
fill in the plant area and the berm shall be cowpacted to not less than 95
percent of maximum density as determingd by ASTM D 1557, Method D".

Specification C-210, Revision 5 Sectiom 13.7.2 states in part, "All cohesion-
less backfill in the plant area and the berm shall be compacted tc not less
than 80 percent of relative density as determined by ASTM D 2049..."

Contrary to these requirements, the following tests had been passed using
incorrect testing data. Using the correct testing data, the tests fail.




DATE: October 3-7, 1977

PLANT: Midland UONIT 1 & 2

SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

VI. OPEN FINDINGS -

Finding 1 (Contd)
North Plant Dike -

MD 290 (sampled 7-16-74) shows optimum moisture content 11.6. It should
be 9.5. Using the correct optimum moisture content of 9.52, the actual
moisture content is 2.2X above optimum moisture content.

MD 360 (sampled 7-31-74) shows optimum moisture content as 21.4. It should
be 15.2. This also shows maximum lab dry density as 103.2. It should be
115.1. Using the currect optimum moisture content of 15.2%, the actual
moisture content is 5.4% above optimum moisture content. Also using the

correct maximum lab dry density of 115.1, the correct percent of maximum
density is 86.4XZ.

be 15.2. Using the correct optimum moisture content of 15.2%, the actual
moisture content is 4.5% above cptimum moisture content.

Structural Backfill

MDR 621 (sampled 10-14-76) shows minimum dry lab density as 94.2. It should
be 112.2. Using the correct minimum dry lab density of 112.24y the correct
percent of relarive demsity is 41.5. - [

Corrective Action Requested:

(1) Determine if there are passing tests in the same area to clear these q///,
failing tests.

(2) TE thesc failing tests cannot be cleared by passing tests in the same
arca, present these findings to Bechtel Project Engineering so Project
Eogineering can determine what additional tests, reviews, etc. are needed
to justify the material these tests represent. Have Project Engineering
justify the material these failing tests represent.

(3) Determine the underlying cause(s) and take corrective action to preclude
repetition.

Corrective Action Taken:

(1) North Plant Dike MD 290 and MD 377 have been identified on Bechtel
NCR /005. North Plant Dike MD 360 and Structural Backfill MDR 621
density problems have been identified on Bechtel NCR 1004.

Corrective action verified October 26, 1977.

North Plant Dike MD 360 moisture problem has been identified on revised

MD 377 (sampled 8-6-76) shows optimum moisture content as 18.0. It should
NCR 1005.



VI.

& ek FILE: €).4.3.4 & 18.4.3.6
. DATE: vctober 3-7, 1977
PLANT: Midland UNIT 16& 2
SUBJECT OF AUDIT: Seil Placement
Records

-

AUDIT REPORT NO F-77-32

>

OPEN FINDINGS -

Finding 1 (Contd)

NCR QF-199 has been written to resolve the corrective action still open.

Finding 2

Specification C-210, Revision 5 Section 12.6.1 states in part, "The water
content during compaction shall not be mcre than 2 percentage points below
optimum moisture content and shall not be more than 2 percentage points above
optimum moisture content..."

Specification C-210, Revision 5 Sectiom 13.7.1 states, "All cohesive backfill
inu the plant area and the berm sﬁhl% be compacted to not less than 95 percent
of maximum density as determined by ASTM D 1557, Method D".

Specification C-210, Revision 5 Section 13.7.2 states in part, "All cohesion-
less backfill in the plant area and the berm shall be compacted to not less
than 80 percent of relative density as determined by ASTM D 2049".

Cdntrary to these requirements, the fblloéiaz tests had faiiing results and
did not indicate being cleared by passing tests or had been marked passing.

North Plant Dike

MD 142 (sampled 5-30-74) shows optimum moisture content 8.0, moisture comtent
10.3. This test failed but it is shown as passing.

MD 143 (sampled 5-30-74) shows optimum moisture content 13.8, moisture content
11.4. This failed but it is shown as passing.

West Plant Dike

D 227 (sampled 10-6-75) failed moisture but has not been cleared.

Plant Area Fill

Moisture
Test No. Date Sampled Compaction Actual Optimum
MD 1311 5-03-77 61.62 of Relative Density
1326 5-10-77 18.5% 15.2%
1328 5-10-77 o 12.2%2 15.2%
1412 6=-07-77 10.42 15.2%



DATE: October 3-7, 1977
PLANT: Midland UNIT 1 & 2
SUBJECT OF AUDIT: Soil Placement

Records
AUDIT REPORT NO F-77-32 -
OPEN FINDINGS -
Finding 2 (Contd)
Structural Backfill
Moisture

Test No. Date Sampled Compaction Actual Optimum
MDR 621 10-14-76 78.0% of Relative Density

671 11-12-76 74.8% of Relative Density

672 11-23-76 75.4% of Relative Denmsity

685 11-24-76 56.2% of Relative Density

686 11-24-76 70.9Z of Relative Density

691 t1=24-76 62.0% of Relative Density

Corrective Action Requested:

(1) Determine if there are passing tests in the same area to clear these
failing tests.

(2) 1If these failing tests cannot be cleared by passing tests in the same
area, present these findings to Bechtel Project Engineering sc Project
Engineering can determine what additional tests, reviews, etc. are
needed to justify the material these tests represent. Have Project
Engineering justify the material these failing tests represent.

(3) Determine the underlying cause(s) and take corrective action to pre-
clude repetition.

Corrective Action Taken:

(1) Bechtel QC has determined that none of the above have passing tests in
the same area to clear the failing tests. : ‘

(2) North Plant Dike MD 142 and MD 143, West Plant Dike MD 227 and Plant
Arez Fill MD 1326, 1328 and 1412 have been identified on Bechtel NCR
1005. Structural Backfill MDR 621, 671, 672, 685, and 686 have been
identified on Bechtel NCR 1004.

(3) Corrective action has been takenr as of the last of July, 1977 by Bechcel
Y-S5 TestIng to more adequately clear failing tests. Therefore,
the corrective action to preclude repetition for not clearing failing

“tests need not be addressed. o

Corrective action verified October 26, 1977
Plant Area Fill MD 1311 has been identified on revised NCR 1004,
Corrective action verified November 1, 1977.

NCR QF-199 has been written to resolve the corrective action still open.



. - DATE: tober -7, 1977 .
. PLANT: Midland UNIT 1 & 2

SURJECT OF AUDIT: Sv:il Placement
Records

AUDIT REPORT NO F-77-32

>

VI. OPEN FINDINGS (Contd) -

Finding 3

Specification C-211 Revision 3 Section 5.6.2 sctates in part, "Material de-
livered to the jobsite for use as structural backfill shall be visually in-
spected, and tested in accordance with ASTM C-136..." .

ASTM C136-71 Section 4.2 states in part, "In no case, however, shall the frac-
ticon retained on_any sieve at the completion of the sieving operation weigh
more than 4g/in.2 of sieving surface.

Note 2 - This amounts to 200g for the usual 8 in. (203-mm) diameter sieve'".

To preclude repetition tc NCR QF-152 (the same deficiency as this), U.S.
Testing developed a new gradation form that has check points that include
documenting that the 200 gram material limit on any individual 8 inch sieve
has not been exceeded. In addition, a training session was held on February
21, 1977.

Project Quality Control Instruction No. SC-1.05 "Material Testing Services
and Concrete Production” Rev. 3 Section 2.7.2 Reports, Item A states, "Perform

a daily review of the subcontractor's jobsite inspection and test reports
for acceptability, completeness, and the laboratory chief's signature for
concrete, steel, and soils. Sign and date on the report verifying the acceptable
status", "

Contrary to these requirements:

Structural Backfill Date Sampled = Amount Retained
Log Number
G- 270 1-13-77 #40 Sieve - 225.2g
0364 4=27-77 #10 Sieve - 217.1g
0417 5-11-77 #10 Sieve - 221.4g
0431 5-16-77 #10 Sieve - 260.1g
0451 5-18-77 #10 Sieve - 211.7g
0505 6-02-77 #200 Sieve - 228.0g
0704 7-18-77 #10 Sieve - 249.5g

Corrective Action Requested:

1) Present thesc findings to Bechtel Project Engineering and ob:ain engineer-
ing rationale from Bechtel Project Engineering as to the acceptability
of the material these tests represent.

(2) Evidently the corrective action taken in NCR QF-152 was not adequate.

Determine the underlying cause(s) and take further corrective zction
to precludc repetition.

Sheet 11 of 10
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ATTACHMENT 2

BECETTEL ASSOCIATES PROFESSIONAL CORPURATION
MIDLAND PLANT UNITS 1 & 2

JOB 7220

ADMINISTRATION BUILDING
FOUNDATION SETTLEMENTS

ALONG COLUMN LINE 0.4

< 43 ,”/4
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Prepared by: i
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72 /T ~_ GEOTECHNICAL SERVICES
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Early 4= Sestezber, 1977, we were requested by project engineering to
assist in reviewizg conditions surrounding focting gettlements during
construction of the Midland Preject Adnizistration BPuilding. The founda-
tion location plan for this building is shcun-in Figure 1. The affected

foundations are thos; along Column Line 0.4,

The follow’nog data are presented to enable csns:tuction and engineering

13 evaluating the settlement of these footings.

BACKGROLYD

The original ground at the Midland site was at approximately Elevation €08
in the vicinity of the administrarion building. After ground surface prep-
aration, plant nrca £111 was placed to approxirarcely Elevatica 634. Aa
excavation vas later nmade to about Elevz:ion 610 to accormodate cunstTuc—
tion of the stean tugnel. Figure 2 shows a cross-secticn of the tunnel

;né the approxicate excavation scheme. After construction of the tunnel,
the west side of the tunnel encavation was backfilled to approxizate
Elevatior €20 to comstruct tts foundations along Column Line 0.4 of the
adninistration puilding. After foundation constructionm, the rezaizder of

the excavation vwas backfilled with sand to grade as shown in Figure 2.

During the enrly part of Septerber, Ceotech was pade aware of settlenents

along the Colu=n tine 0.4. The settlement data are given in Table 1.

FIELD OBSERVATIONS =~ [ = .7 .7- R T e

4 Durizﬂuthc veek of Septe_ber 19-23. 1977, several site reviews were made ;_

by gng‘ncet.ng. censtruction, and Ceotech personnel.’ Tﬁiselibok'piéce pefore

- 4" =g & N e epie B & s eochplps B Wim e - - wrm. - o amive ® - s I -
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and after the removal of the subject footings.

Upon removal of Column PA 0.4, it was noted that the soil unde and

adjacent.to it was soft. This was confirmed by pushing a 3/u"

steel

bar with little effort approximately two feet into the ground by walking
on the scil ané poting its sSpongy characteristice, and

shovel with

Tasts taken at T e in and adjacent tO PA 0.4 included moisture con~

tent, density, i unconfined compression. These tests also were taken

€1eld observarions, it was

the conditions along

n was that all

On :c,.~\.;\f.
LN 0.4 and Fl At footirg Lil 0.4,

and shelby tubes (ST) were taken. At

tests wvere t ken.

-
1Y
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samples for proctor testing were also taken as shown in log of holes,

L, LB, and ETA.

The boring logs are shown on Figures 3 through 7.

TESTING PROGRAM
Shelby tubes taken £rom Boring LN were subcitted to U. S. Testing

Laboratory for unconfined compressive (ests.

Samples taken at ¢oundations PA 0.4 2nd L 0.4 were also taken by T. S.
Testing pcrsonncl aad gnconfined cozpression tests vere made. Results of

testing are givea in Table 2.

It was also decided to run Proctor rests on the sacples taken directly
under and adjzcent té footings in order to deternine the standard to be
- ”~

used in calculating the in situ percent conmpaction. These results are

found in Figures 8, 9, and 10.

The Proctor curve ig Figure 8 was used to calculate the in situ percent
compaction using the in situ dry density data reported by the Field. Tﬁis
4nformation is cozpared in Figure 8 with the percent cozmpaction previously
reported. This comparison sﬁous that the percent corpaction was in all

cases lower zhan that previcusly deternined.

In order to §1lustrate the effect of a reduced percent corpaction on the
strength of soil, the data of california Bearing patio (CDR) tests previously
sade on three identical sacples of the Midland soils are presented in Figure

11. The sazples were compacted at three levels of compaction effort, which
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resulted in compactive energies of 56,000 It-lblft’. 20,000 f:-lbltt’. and
12,400 !t-lblft’. rcspcctivcly. It is seen that the pressure values for
a penetration of 0.1" at the paximm dry density reduced from 4.5 psi to
5 psi by reducing the coz=pactive &nergy frca 56,000 ft-lblf: to 12,400

fe-1b/fc".

CONCLUSION

_Based on available data the material under ard adjacent to the subject

footings, (Elevation 618-622) had izsufficien: bearing capacity to support

the foundations.

The backfilled other than the soil in question (below £18) appears adequate

and this conclusicn is supported by SFI borings and compression tests.




Lo b e i B Lase o»w.w.du-wu:houu.a.&-u
.

Admipistration Building
Bolts for Col. Line 0.4

Anchor

Top Bolt Elev.
Per Dwg. 901, Rev. -

634' - 2-1/2"

Sec. D

The Columns and Crade Beam
For Column Line 0.4 Shows
Settlement Per As Built

Elevations Taken 8-23-77

]

.J'..“J‘-a":!"-a"u?‘ '.‘-'\

[

Elevation Settlerent (fe)

634.10
634.03
634.01
634.05
634.02
633.93
633.93
633.92

0.11
0.17
0.20
0.16
0.19
0.28
0.28

0.29

- - -
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ADMINTSTRATION BUILDING

MIDLAMD UNITS 1 & 2

INCONFINFD COMPRISSION TRSTS

Tabie «

CXCAVATION

- : sample *Unconfined Compression #*Allowable Putount
~"°. ample Location Elevation _u,ss;::ng.th" ‘B:’nr:nu :al:o Scrain Remarks
. q bn Per Sq Ft
1 PA - .04 622.0 730 625 20.0
2 PA - .04 621.0 487 420 2.0
A PA - .04 612.0 1904 1709 . 6.7
B PA - .04 611.0 633 546 20.0
3 - .04 622.0 2.4 788 12.0
4 IN - .04 621.0 2081 1792 5.0
ST-1 Boring LN 617.5 4241 3553 10.3
ST-2 Boring LW 615.5 2145 1049 20.0
ST-3 Boring LN 603.0 5945 5123 9.1
ST-4 Boring LN 597.5 3137 2704 20.0
ST-5 poring LN 508.0 2077 2423 20.0

» ANETIASTM D 2166-66

(72) #1/3 x 5.14 x 1/2

x Unconfined Conp

Girenpth
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7 Compaction

Yo Ya(f) Vel
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ding optizum water content
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Dry Nensity (pe f)

EXATLE OF 1320 SOCLS

CoIDANISON OF 3 DIFFERIDT STAIMARDS

>
g

e TR L B Q_:hn. KTk |

UR/ ¥ 154 1} Vater Content prtaenl by
Optisum Maxioum Load at :
later Content Dry Censity 0.1" Penetzrcicn
12.7(%) 124.5(pef) 94.5 (psi)
14.0(7) 117.0(pcf) ~ 57.2 (>SB 13763
15.0(%)

112.3(pef) S (psi)



/SITY TESTS - NUCLEAR MZTHOD e ;( =5
. MIDLAND .POWER ?Cl\r 7220 .DATE: ‘Z/ZZ/?l P e —

Cuslity Contral = =
Carstzzlion Supermor
brssipliany, -

/ /

— = ——— I e —
DENSITY MOISTURE
COUNT ONE | COUNT ONE
COUNT TwO COUNT TWO
COUNT THREE COUNT THREE
COUNT FOUR ) COUNT FOUR A
| TOTAL TOTAL
| AVERAGE COUNT N2 AVERAGE COUNT g0
AREA: 9 ADMEN. 2LuD,
TEST NUMBER B
DATE OF TEST Glx/z2 /72 §/22/p
STATION OR LOCATION: 0.4 Pa 0.4 f’p
OFFSET FROM CENTERLINE E.€0GE | W.E56E
A FotTiNS CETNCTIAX.
ELEVATION ' L L13 L 13.0 "
DEPTH OF TEST 6" g 6" 6" 6"
ZONE NUMBER " f :
DENSITY COUNT YLO 423 |
COUNT RATIO (DENSITY) IR0 | %93 |
WET DENSITY /Fed 135 & | I44.45
TOTAL DENSITY DRY £/Ft° 118 (226 |
' ‘ | |
| MOISTURE COUNT 336 | 290 |
COUNT RATIO (MOISTLRE) RJILE ,72C |
MOISTURE FROM MANUAL CHART#/FrJd 9 & 17.6 |
MOISTURE o LE- I 13.3 l |
S o — :l__ ?__t______l___ ‘ ! ! I
PROCTOR CURVE NUMBER BliP =270\ By ~T4G
HAXIM \1 DENSITY #/Fc? 1S4 | 1273
OPII { MOISTURE % [ 1.1 0,0
% DENS!TY REQUIRED 05% 987 Qs | 03% =%
MOISTURE TOLERANCE REQUIRED
% FIELD DENSITY q-,g Jo ). |
P= PASS F=FAILURC E-M| E_M | '
RETEST ,vv 550 I |
[ARzA OF TEST [ Privr | Pt |
axs: (A FO CAUGE NO. 2937 |
OULY
' -~ — l
SERRY  moRRIS NoTiFIEQ OF ReswYS 9/2%/77 @ 1000 3y ?S
@ '\\ CHEC htat 3l __é-—-—/
\%{ -
TEST ApPROVED BY  SPB 13772

4718177

M MET=-203



JENSITY TESTS - NUCL7IR METHOD ° ¢ Ve -. ."\.E;;///’_ -
e

- - ~ - . \. . - '_-‘,:‘ °”""’c=’ﬁ“
JECT: IdLAND rouIR 0t 7220 DATE: _ 121‘4477 | iy

Conitrizlion Suservise

Bt galln

_mrrsmmm———— - = — ——— T T i
DENSITY . MOISTURE
COUNT ONE | ~32 COUNT ONE 430
COvUnL g o 21 COUNT TW0 £/ 28
COUL:_FOLR 429 COUNT_Fout b &3
TOLAL [7é6 o _ TOTAL /737
AVERACE COUNT g7« | AVERAGE COUNT 433
AREA: )
TEST NLMBER |
DATE OF LEST L U72
STATION OR LOCATION 2“,‘ir 3‘5‘: ¥ ’ Nk 0.4 Mp ©.4 PA 0.4
1 N N ™ DcF D M4 .
OFFSET FROM CENTERLINE adn %a._g’; Amakar obp.
ELEVATION : 622 ©027Z QZZ j??_._
DEPTH OF TEST 6" 6" 6" 6" 3L
ZONE NUMBER i l | )
| |
DENSITY COUNT 2 29 v d Lo 478 oAl
COUNT RATIO (DENSITY) . 226 .04 1 [.106 [.035
WET DENSITY #/Fes /30 Q1 390! 13701 (415
TOTAL DENSITY DRY #[Fe2 0851 1zl 4251 1207
| | | |
MOISTURE COUNT 38| 338 | 350 353 |
COUNT RATI1O (MOISILRE) 88N | 181 LECcA | g5 |
MOISTURE FROM MAMUAL CHART:/Fed| 2/.5 | /88 1945 | /58 |
MOISIURE o 19.5 1511 sé. b | /4.2
| | | ' 1
PROCTOR CURVE NUMAHZR 8mP-2 18| 812270 3P~ 2l T| B 2izl
NS RINE DENSITY #/Fe2 1t7.0 129 L1 123 9' 1229 |
OPTiLUM MOTSTURE % (5.2 \ 1.1 /1.8 1B
7, n,_r.sm REQUIEED 957 65 Q3% a5 03
MOTSTURE TOLURANCE REQUIRED ~25 | = 2 rj% .z
% F!ilD DENSITY 22.2 57 | 748 | IR.2
= PASNS F=FAILURE =MDl ~Z-M =MD | /M
RETEST o | KMo | e )
"TAKEA OF TEST F’L/IUT &F‘/»"[PA[M/// | 24T
\RKS: CAUGE NO." L Q32 5B 1373
INFO  OWLY
REMNVELD

; - eo il
QSN >

TESTED BY o c};gg;{gﬁpﬁ‘f V'_‘fjiz_

ORM MET-30 4 /18/77
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TABLE NO. 1

-

o

Summary of Compacted Fill Density Test Data

for

Adainistration Building Original Fill

(Tests Grouped by General Area and Date of Test)

DATE TESTED IN-PLACE | MAX. LAB. p 4
TAXEN BY LOCATION ELEV. | DRY DENS. | DRY DENS. | COMP. REMARKS
5-23-77 M 2' N. of N. Steam | 614.5 133.1 132.9 100.2 | Pass
Tunnel Wall - 25'
i W. of Turb. #1 iis I
5~24~77 Si 2' N. of Steam 614.6 125.7 123.9 101.5 | Fail - Moisture
Tunnel Wall - 50' (Too Dry - 9%)
W. of Turb. {1
6~ 3-77 RS 4' N. of N. Wall 621.5 111.0 116.0 95.7 | Pass
Steam Tunnel - 15'
W, of 1.0
6~ 3-77 RS 5' N. of N. Wall 623.0 115.7 121.0 95.6 | Fail - Moisture
Steam Tunnel - 24' (Too Dry - 10.2%)
W. of 1.0
5-27-77 SM 10" N. of Steam 615.5 114.2 117.0 97.6 | Pass
Tunnel - &' E. of
E. Side .
6~ 8-77 BS 8' E. of E. Steam | 622.0 17,7 123.9 95.0 | Pass
BT Tunnel - 24' N. of
1 ! N. Steam Tunnel
6-13-77 BC (8' S. Eg line -~ 4' | 617.0 115.2 127.3 90.5 | Fail - Comp.
E. of E. Stean
Tunnel Wall
0-15-77 RS 8' S. of Hy line- 617.0 118.2 117.0 101.0 | Pass - Petec*
L' E, of E. Stean Clears 1469, 1438
Tunnel Wall
6-15-77 RS 8' S. of Hk line 617.0 112.2 127.3 88.2 | Fail - Comp.
8' E. of E. Steam -
R Vall
6-15-77 BT 8' E. of E. Steam | 618.0 113.0 127.3 88.3 | Fail - Comp.
Tunnel Wall - 46'
N. of N. Steam
e Tunnel Wall
6-16-77 ET 5' E. of E. Stean | 620.0 119.7 123.9 96.6 | Pass
Tunnel w211 - 60'
N. of N. Wall
6-16-77 BT 8' E. of E. Steam | 618.0 124.0 127.3 97.4 | Pass - Retest
Tunnel Wall - 48' Clears 1491
N. of N. Wall
6-15-77 BT 38' W. of 1.0 - 5' | 626.0 116.2 137.3 91.3 | Fail - Comp.
N. of N. Steam
Tunnel Wall
6-16-77 BT 38' W. of 1.0 - 5' 1626.0 122.7 127.3 96.4 | Fail - Moisture
N. of N. Wall
6-16-77 BT 38' W. of 1.0 - 5' | 626.0 3287 127.3 S6.4 | Pass - Retest
N. of N. Wall -S Clears 1492, 1518
B 13775



/’ = () TABLE NO. 2 &)
// Suzmary of Test Data and Results
for

Fill Belew Original Beam at 0.4 Line

Administration Building (All Tests by U. S. Testing)

ELEVATION TEST RESULTS TEST RESULTS TEST RESULTS NOTE

DESCRIPTION OF TEST OF TEST AT COLUMN HT AT COLUMN Ly AT COLIMN Py CODE
Initial Cormpacted 617' ¥ In-Place Dry In-Place Dry In-Place Dry A
Fill Density Test Density = Density = Density =

118 1b./fe.3 119.7 1b./ft.3  114.2 1b./fe.3

Test No. .494 Test No. 1517 Test No. 1362
Proctor Selected by 617' ¢ BMP - 278 BMP - 262 BMP - 278
U.S.T. Technician Max. Lab. Dry Max. Lab. Dry Max. Lab. Dry
for Item No. 1 Tests Density = Density = Density =

117 1b./fe.3 123.9 1b./ft.3 117 1b./fe.3
In-<Place Proctor €17' ¢ BMP - 300 BMP - 299 BMP - 208
After Beam Removzl Max. Lab. Dry Max. Lab. Dry Max. Lab. Dry

Density = Density = Density =

132.2 1b./f£t.3  133.1 1b./ft.3  130.5 1b./ft.3
Reported 2 617' ¥ 1012 96% 97.62 B
Compaction .
% Comnaction Using 617' ¥ 89.3% 89.97 8§7.52 C
In-Place Proctor ”
Compacted Fill Den- 617' ¥ *Dry Density = !p & 0.4 Dry Dry Deasity =
sity Tested After 119.7 1b./ft.3 Density = 108.5 1b./ft.3
Beanm Renmoval 117.5 1b./fe.3
2 Compaction Using 3rs 90.5% 88.3% 83.1%
In-Place Proctor &
Dry Density Talien
After Bean Removal

rerage of Three Tests at This Location
SB 1377¢

‘¢ Code:

A. Test Results do not include failing tests which were cleared by retest

B. Reported % Clompaction during initial fill compaction

C. Actual I Compaction calculated using Item No. 1 tests divided by Ttem YNo. 3
proctor information

D. Tests taken after footing removal were not numbered by U.S.T., and were submitted

for information only to Bechtel.

Copies of reports are included as Attachment Mo, 1
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ta

To

Subject

Copies to

Becntel Associates Professional Corporation

Inter-office Memorandum

S. 5. Afif4 Date
¥{dland Units 1 & 2-Job 7220-001 From
Trip Report

ot
S. L. Blue At

E. H. Burke/W. R. Ferris
R. L. CastleberTy
J. Newgen

G. Tuveson
1310, 3120

15 November 1977
J. 0. Wanzeck

Geotechnical Services

Ann Arbor 10(D) SRE C En V E D

NOV 1 71877

2 A

Y. oNtvrn

Fogi CORP.
~~C08579.....0BGL. ..

This memo transmits my trip report to the above site on November 8,

1977.

Jou/lag
Attachnoent

-

. 0. Wanzeck
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DATE:

LOCATION:

SUBJECT:

ATTEIDEES:

OBSERVATIONS:

Midland Units 1 & 2
Bechtel Job 7220-0N1

TRIP REPORT

Novezber 8, 1977

Midland Project
Midland, Michigan

Observe Adnministration Building Foundation Load
Test at PA-09 and PA-06.

Field Engineers Bechtel
Jim Kelleher J. 0. Wanzeck, Ceotech~Soils

Dave Billings

Load set-up was adequate for the test being conducted. Testing procedure
followed ASTM recommendations. Very little settlement noted as final load

was applied.

I requested the field to transmit final data to the Ann

Arbor office for evaluation.

Jow/lag

SB 137€0
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Midland. Michigan 42640

NT PROJECT -
lg-.AWCHlGAN February 1, 1978

4 by £x 3 ni)
115 Park Avenue 7 " e (/0 . 96)

Hoboken, New Jersey 07030

ADLAND
1a1DLAN

Attention: Mr, D. Edley

Job 7220 Midland Project

Subcontract 7220-C-2C8
ATTACHMENT 3 : Failure of Fill Supporting
Adnministration Building

PP

Beam at Column Line 0.4 |--= pery g

. C-208-p-286 ~e e oD Ny —

: —

. - N e ~P." P pevmm—

Refercnce: Telex Number C-208-B-283 Dated December 30, 1977 From J. F. N 3551‘“1377::-

"Dear Mr. Edley: : . , ::::;:f;g;;&ii

Pursuant to the referenced Teléx, ve have conducted an evaluation of the su;;ettf_;,—:T--

ot i

failure condition. Our engineering analysis has deternined thot the failurless e

caused by insufficient compaction of the fill which was placed in May and J&ne:::fvff‘-'3

of 1977. A careful review of the test data provided by U. 5. Testing Cormany in- P =
dicates that this fill wa

S erroneously reported to be in conformance with Rehlte i
Specification requirements by U. S. Testing Company. This conclusicn is suplonted——"

by the following facts, XiEE;:ZEZ:;E
1. A surmary of fifteen (15) com

pacted fill density tests talen by U. S. Testing
to evaluate the sutject £ill as 4t vas compacted is provided in Tablz 1. The

location of cach test is plotted in Figure 1. Althouzh several initial tests
indicate test failure due to insufficient comnaction, each failure is properly
clearcd by a passing test at or mear the location of the faiiure.

2, Maxinum lIaboratory dry density values (from Bechtel Yodified Proctor Tests)
used as the standavds for evaluatinng acceptability of fill compaction werc
sclected by U. S. Testing Lab Techuniciaas. In a Jobsite nectine with F.
Teague and B. Check of Bechitel, J. Speltz of U, S. Testing stated that the
testing techaician uses a visual comnarison between soil characteristics
(vrimarily color) of the in-place sarmple and bottled sarples of material
vith konoun naxivum laboratory dry density, to sclect the appropriate stan-
dard. Visual examination by Bechtel soils enfinecers of the subject fill
during the subseauent grade bean removal indicated the material vas uniforn
in appearance vith minieal variation in soil characterietics (color and
prlasticity) over the full extent of che €£il11 placcrent.



,+ D. Edley Bechtel FPower Lorporartion

. * gcbruary 1, 1973 (g
Face Two

- 3. The value of maxirun laboratory dry density selected for comparison of the
in-place dry densities in the subject fill varies betueen 132.9 1b./ft.3 and
116.0 1b./ft.3. This variation includes nost of the full ranne of ma:inum
laboratory density standards vhich represent significantly differinp soil =
characteristics of the clay soils in use on this project. A graph of the
maximum laboratory dry density plotted with the corresponding in-place dry
density for each test is piven in Fisure {2. lote that for three compacted
fill density tests (1469, 1494 and 1493) taken within a few feet of each
other and at the same elevation, two significantly different maximum labora-
tory densities were used as the compaction standard by the sane U. S. Testing
technician.

4. Testing during removal of the subject fill wrs conducted by U. S. Testing in
accordance with Bechtel direction and Specification 7220-C-208 requircments.
A sumnary of test data and results is given in Table #2. The results of con-
pacted fill density tests taken during subject fill re-oval confirm dry den-
sity values taken during initial fill. Bechtel modified proctor tests taken
during fill removal in three locations (one at the norih and south edses of
the fill and one approxzinately in the center) confirm that the maxinum labo-
ratory dry density was uniform as the appearance of the material indicated.
In addition, the subsequent testing indicates the value of maxinum laboratory
dry density was between 130.5 1b./ft.3 and 133.1 1b./ft.3. From these test
results it is apparent that the lower maximun laboratory dry density standards
selected during the original fill testing were not appropriate. As shown in
Table #2, this error resulted in actual compaction in the ‘ranne of 83.1% to
90.5% of optimun for three arcas of the subject £ill, 2 substantial deviation
from the 95X of optimum compaction required by Smecification 7220-C-203.

In conclusion, the U. S. Testing' Company failure to report deviations from specified
compaction requirenents which was the result of rereated erroncous selection of com-
paction standards,by U. S. Testing Company c-plovees renresents a violation of the
Specification 7220-C-203,/Section 1I, requirementsgand U. S. Testing Company is
thercfore liable for costk associated with the subseouent failure of the fill. Such
costs include but are noy limited to the cost of removal and invastisation of the
orizinal becam and its supporting fill in addition to all replacenent costs which
anounts to a total of $iB%,6060.00. An outline itemizins these costs is provided

as Attachreat {2 of thid letter.

Ve trust U. S. Testing Lompany, Inc. will fulfill its contractual obligaticns with
respect to this matter fin a tirely manner.

Very truly yours,

A4

JFN/CRC/IB/d]s

Attachuents

cc: P. A, Bechtel
T. C. Cooke
R. Hermeston
P. A: Partinez
J. Spelcz




Sur.Gty of Compacted Fill Density ngf'nata

for

Administration Building Original Fi11

(Tests Crouped by Ceneral Area and Date of Test)

- SEST DATE TESTED IN-PLACE | MAX. LAB. z
NO. TAKEW BY LOCATION ELEV. | DRY DENS. | DRY DLUS. | corp. - REMARKS
11 | 5-23-77 SM 2' N. of N. Steam | 614.5 133.1 132.9 100.2 | Pass
Tunnel Wall - 25°' ' 3
; V. of Turb. #1
914 | 5-24-77 Sil 2' N. of Steam 614.6 125.7 123.9 101.5 | Fail - Moisture
Tunnel Wall - 50°' (Too Dry - 9%)
W. of Turb. f1
-1403 1 6~ 3-77| RS |4" N. of N. Wall | 621.5; 111.0 116.0 95.7 | Pass
Steam Tunnel - 15°'
V. of 1.0
1404 | 6- 3-77 RS 5' N. of N. Wall 623.0 115.7 121.0 95.6 | Fail - Moisture
Steam Tunnel ~ 24° (Too Dry - 10.2
/1. of 1.0 :
1362 { 5-27-77 SM 10" N. of Steam 615.5 114.2 117.0 97.6 | rass
Tunnel - 4' E. of
E. Side
1422 | 6- 8-77 BS 8' E. of E. Steam 622.0 I3%.7 123.9 95.0 | Pass
BT Tunnel -~ 24' N. of
RS SR H. Steam Tunnel ' R
1465 | 6-13-77 LG 6' S, Hy line ~4']617.0 115.2 127.3 90.5 | Fail - Conp.
E. of E. Steam :
B Tunnel 1 Vall ¢
1494 | 6-15-77 RS 8' S. of Hi line 617.90 118.2 117.0 101.0 | Pass - Retest
4' E. of E. Stean | ' Clears 1469, 14¢
Tunnel %all b nE
1498 | 6-15-77 RS 8''S. of Nk line 617.0 112.2 127.3 88.2 | Fail - Comp.
8' E. of E. Stean '
L~ | A Jean :
1491 | 6-15-77 BT §' E. of E. Steam | 613.0 113.0 127.3 68.3 | Fail - Comp.
Tunnel Hall - 46'
N. of N. Steam
AN 3 Tunnel Uall L _ st o
1517 ~-16-77 LT 5' E. of L. Stean 620.0 119.7 123.9 96.6 | Pass
Tunnel %all - 60!
U I R R T G SRNE SRR SRl s PR TR T
1519 ¢ 6-16-77 | BT &' K. of E. Steam |618.0] 1220 127.3 97.4 | Pass - Retest
Tunnel Wall - 48! Clcars 1491
. N, of N.Wall |
1492 | 6-15-77 BT 38" W. of 1.0 - 5" 1626.0 116.2 127.3 91.3 | Tail - Comp.
N. of N. Steam
TRET E —.]Tunuel Wall | R T
1518 | 6-16-77 | &T 38T W, of 1. .0 - 5" 626.0 122.7 127.3 96.4 | Fail - Moisture
S S oM. of M. wand P RSN PR AR ROl
1520 1 6-16-77 BT 38" W. of . 1.0 = 5% 26.0 122.7 127.3 96.4 | Pass - Retest
N. cf N. ¥all Clears 1492, 151




TARLE X0. 2

'f & .(ﬂ-
summary of Test Data a=d Resul th-

for
Fill Below Oripinal Beam at 0.4 Line
Adninistration Building (All Tests by U. S. Testinn)

ELEVATION TEST RESULTS TEST RESULTS TEST RESULTS
DESCRIPTION OF TEST OF TEST AT COoLLMN ¢ AT COLIMN Ly AT COLUMN Pp

- ————————— —

Initial Compacted 617' * In-Place Dry In-Place Dry In-Place Dry
Fill Density Test Density Density = Density = .
119.7 1b./fe.3  114.2 1b./¢¢.3

Test No. 1517 Test No. 1362

Proctor Selected by " BMP - 278 BMP - 262 BMP - 278
U.S.T. Technician Max. Lab. Dry Max. Lab. Dry Max. Lab. Dry
for Item No. 1 Tests Density = Density = Density =

: 117 1b./ft.3 123.9 1b./ft.3 117 1b./ft.3

In-Place Proctor BMP - 300 EMP - 299 BMP -~ 293

After Beam Removal Max. Lab. Dry Hax. Lab. Dry Max. Lab. Dry
Density = Density = Density =
132.2 1b./£e.3 1331 1b./ft.3 130.5 1b./fe.3

Reported Z - 1017 96% 97.6%
Compaction

89.3% <97 87.5%
In- vlace Proctor

Coupacted Fill Den- : *Dry Density = Mp & 0.4 Dry Density =
sity Tested After 119.7 1b./ft.3 Density 108.5 1b./ft.3
Beam Renmoval 117.5 1b.

Z Compaction Using 20.52 83.3% 83.17%

In-rlace Proctor &

Dry Density Talen

After Bean Reioval

*Averase of Three Tests at This Location

Note Code:
A. Test Resylts do not include failing tests which wvere cleared by retest
Reported Z Compaction during initial fill corp:

Actual Z Compactlon calculat
proctor information

Tests talen after footine re
for in ] o Dechtel.
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0004101
ATTACHMENT 4 Post Office Box 2167 @
Midland, Michigan 48640

.‘\,

September 4, 1979

U. S. Testing Company, Inc.
1415 Park Avenue
Hoboken, NJ 07030

Attention: M. Anselmo

o Job 7220 Midland Ppoject
Subcontract 722
Geotech Review of U. S.
Testing Field and Laboratory
Tests on Sofis
C-208-B-405

-~

Dear Mr. Anselmo:

Attached we are transmitting a copy of a Bechtel report, “"Review of
U. S. Testing Field and Laboratory Tests on Soils" dated July, 1979
for your review and comments.

We are requesting that U. S. Testing respond to the findings; namely
those summarized in Section 8.

Your response and comments are requested by September 24, 1979.
' Very truly yours,

L E ﬁéL(JZ{Z
) Site Manager

£ ne T JF%/JdL/DLP/km

......
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ST attachments
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MIDLAND UNITS 1 & 2
JOB NO. 7220
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REVIEW OF U.S. TESTING
FIELD AND LABORATORY CONSTRUCTION
TEST DATA ON SOILS USED AS FILL
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PAGE
1. Use of Laboratory Test Compaction Curves 1l
2. Questionable Retests . 2
3. Theoretically Iupossible Test Resul:s 2
4. Repeated use of Questionazble Laboratory Test Data 3
S. Llicits of Accuracy and Acceptzbility for Test Data 3
6. Accuracy of Test !:qui:pwant 5
7. Relative Density Tests 5
8. .  Summary 6

TAELE A - Listing of all clessificztions referenced in Plant Area
Fill Soil Test Records which were used for 20 or more
Field Density Tests.

TABLE B - Notes on Questionzble Clearing of Pailed Tests

TABLE C - Notes Relative to Questiozzble Test Data

FIGURE 1 - Moisture Density for BMP 278 - All Tests

FIGURE 2 - Moisture Density for BMP 278 - Passing Tests Only

|:L. IR H

l.

FIGURE 3 - Moisture Demsity for BMP 27€ - Nuclear Denscometor

|
|

e e ———

=== FIGURE 4 - Moisture Density for BM? 278 - SaxiCone Tests

= * FIGURE 5 - Moisture Density for BX? 278 - Nuclear Demsity Passing Test
by e

S— FIGURE 6 - Moisture Density for B)? 278 - Saad Cone Passing Tests

= FIGURE 7 - Window of Acceptability for Test Results

FICURE B - U. S. Testing Co. Procter Yethoed Corparisons
FIGTRE 9 - Moisture Demsity for BMP 272 - Adjusted Moisture Content

FIGURE 10 - Comparison of Wet znd Dry Relative Density

SR155298
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This review of the quality control tests of the earth f£ill at the Midland Sit
was made as a result of settlement of the fill supported diesel generator
building in excess of that predicted. Soil sacples obtained in borings indic
that soil conditions beneath the plant structures are not compatible with the
quality of f£ill that could be expected based on the results of the control te
made by U. S. Testing Company. All £ill vas accepted as it vas being placed
based on the results of the field tests pezformed by U. S. Testing Company.

The review showed many discrepancies in the test results as outliped in the
following-paragraphs. Review comments are based on the requirements of the
technical specifications for f£ill placement and to subcontract entered iato
by U. S. Testing Company. .

1. DUse of Laboratory Test Compaction Curves

Table 9-1 of specification 7220-C-208, Page 14B required onme field demsi:
and moisture content test be taken for each 500 cubic yards of £111 place
It also required one compaction, grain size, and specific gravity for eac
10,000 cubic yards of material. This gives a ratio of 20 field demsity
tests to 1 laboratory compaction test. Although 20:1 is not a strict UPE
limit, 4t is a guideline; should density tests be teken more frequently
than one per 500 cubic yards of f£i1l the ratio could be hizher. The
actual rztio is shown in Table A attached. In fact, some of the laboratc
coxpaction tests were used to deternine percent compaction for several
hundred field density tests taken over a period exceeding two years. Eve
though no time requirements for the period of use of laboratory tests are
specified, it is unlikely that any borrow source in this area would be o!
such uniform character that such extended use of a compaction curve, trul
representative of a large quantity of materizl, would be applicable. Lis
below are selected laboratory test data results indicating the wide range
soil properties that werereported. Such a wide range is typical for soil
of the kind used in the fillymeking prediction of maximur density, basec
on visual inspection,extremely difficult 4f not impossible without testir

MIN. DENRSITY MAX. DENSITY OPT. MOCISTURE
TEST ~ (1bs/Ft3) (1bs/£t3) {percent)

- #BMF 269 127.3 10
*BMP278 117.0 i & W
*EMP279 140.8 3.7

*RED24 100.9 119.2

**RD55 90.2 105.7

®*4RDEL 109.3 125.3

*BMP refers- to proctor type test.
*2FD refers to relative density test run by dry method.

, SR155299
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Questionable Retests

A field density test that fails to meet requirecents of the specifi-

cation should have been reported to Bechtel who then would have requ
revorking of the esrea and retesting.

Of the 668 "failing" tests which were marked "cleared" by another te
in over 10Z (72 tests) of the results, the clearing of the "failed"
density test was 2pparently resolved by merely using another laborzt
compaction curve with either lower maximum density, which resulted i
in the percent compaction being increased sufficiently, or different
optimum moisture content which caused the £fil1l to meet the requireme
‘o the specification. The possibility exists that soil was removed
after a "failing" test and replaced by different material, but the
records do not indicate this and it is not possible from the record
to deternine if 2 pew density test was made. In other cases, tests
labeled "failed" were incorrectly cleared though the same laboratory
standard was referenced. For example, in some cases retests to clez
a "failed" test were mot taken in the same area or at the epproximat
sane elevation. More than 40 retests were over 20 feet fronm the "f:
test location (as recorded in the test reports) and some were over 2
feet from the original test location. In general, if after a "faili
test the whole areaz is reworked, the density test location is mot to
critical assuning that the correct ladboratory compaction curve is us
for comparison. BHowever, in the plant fill,work areas were relative
small, and soil characteristics showed considerable variation pecess
ting retesting in the immediate vicinity of the "faili-g" test. Ret

_should be taken in the lift or soil layer that has been reworked. £

most 50 retests were taken at different elevations, some up to 10 £t
frou the "failed" test. It should be noted that Bechtel £ield persc
g2ve the locations for retesting. This was not a U. S. Testing res:

-sibility. Two retests were dated prior to the time the original tes

“tailed". Over 130 "failing" tests were mzrked 2s ("non Q") and ner
recorded cleared, as they were outside the saftey related area.

Table B is a compilation of notes relative to questionable clearing
failed tests.

Theoretically Impossible Test Results

Soils cannot be more than 100 percent saturzted; therefore, all fiel
density test data points, when plotted as dry density versus moistu:
content, must be below the zero air voids curve as defined by the st
eravity of the materizl. Specifications do not require exarmination
the zero air voids curve, but it is considered corron practice relat
to compaction plots. There are numerous cases in the U. S. Testing
Compary data where points plot zbove the zero air voids curve. Fig:
attached shows a typical laboratory compaction test curve with fielc
test results plotted on it. Many of the field test results are to
deternine percent compaction plot zbove the zero air voids curve.
Provided the specific gravity is correct this is not possible so the
all such points must represent erroneous data.

SR158300



‘that a large nunber of test revults plot above the zero air v
curve tends to make all test results questiomable.

Also, referring to Figure 1 it would appear that soil density varied

widely. Specifications czlled for cozpactive effort results as define
by ASTM D 1557 which 4is 56,255 ft-1b/f¢3 energy. This was modified to
leboratory test compactive effort of about 20,000 ft-1bs/ft3 energy, o.
referred to as Bechtel Modified Proctor (BMP). Lzboratory compaction

test curves should be related to the same effort ss that called for in
the field for use in comparing with field density tests to detercine

percent compaction. According to plots of field data shown on Figure
density varied from about 108 1b/£t3 to about 130 1b/ft3. It is doubt.
that the soil classification or other properties would be similar for
a‘vide variation in density. It is noted that 100 percent of modified
Proctor (ASTM D 1557) which is difficult to ocbtain, 4s rated at 56,255
£t-1b/ft> energy. The curve plotted on Figure 1 is at about 20,000 ft-
energy. For comparative purposes it was deternined b! U. S. Testing 4
that 100 percent of specified effort (20,000 fr-1b/ft ) is approximate:

equal t033§ percent of the maximun density as determined by ASTM D 155°
ft-1b/£t”) Reference Figure 6.

4. Repeated use of Questionadble Lazboratory Test Data

Some laboratory compaction te;t data were used repeatedly even though ¢
continued to show suspect field test results. This could be d{ndicati
of questionable laboratory deta or the fact that soil was pot being pl:
or cozpacted according to specifications. Either case is 2 cause for
concern. .

Several specific gravity calculations are in error, such as for BMP 27!
and 274. 1In the case of BMP 273, the zero air voids curve passes thro:
the laboratory compaction curve. In another example, B¥P 297, the labe
compaction curve is invalid due to celculation errors, yet was referexn:
by field density tests 22 times. )

Teble C is a compiletion of notes relative to guestionzble test data.

5. Limits of Accuracy and Acceptability for Test Data

Figures 1 through 7 attached will be referenced in discussing limits of
accuracy of acceptability for field test results as compared to labora:
test datg. The figures show plots of compaction data for BMP 278 whict
are typical of all test results.

Specified laboratory compactive effort was 20,000 ft-lbs/ft3 agd field
cozpaction effort was originally specified at 56,255 ft-1bs/ft” but was
changed by Revision 5, dated 7/8/75, specification 7220-(-210, Section
13.7, Page 57 to also be equal to about 20,000 ft-lbs/fr~. '

SR1:8301



The specified 20,000 ft-lbs/£t3 effort establishes 2 compaction curve
relating moisture and density for a specific soil. Moisture was specifi
for field placed £ill to be within + 2 percent of cptimum moisture as
deternined by this effort. Density was specified to be greater than 95
percent of the maximum density. As compactive effort is increased inm
the laboratory test, maximun density will be increzsel end optizun
moisture content will Aecrease. This chazge can only occur in the field
te the extent that the field moisture content will pernit it. Once fiel:
compaction is such that the £ill density is significantly higher than
about 105 percent of maximug, the specified tolerance from optizup
moisture content in the laboratory compaction test mey no longer be
applicable for field control. A + 2 percent numerical value of moisture
content acceptable at the specified compactive effort would be too vet
at a higher effort since the zero air voids curve defimes the absolute
maxirun that can be achieved, indicating that higher densities for that
so0il are izpossible. Therefore, if the record shows high densities for
such material, the data 2re iz error. This was apparently overlooked.

Plots of field data for compaction test 2MP 278 are shown on Figures 1
through 6. The title of each figure gives the assurptions made in
plotting data for the figure. In comparing figures 3 and 4 it is seen
that a majority of field tests were pade using the nuclear device. The
two test results shown on Figure 4 for the sand cone method indicates on.
test result on each side of the zero air voids curve. The ene falling
above the zero air voids curve (shown on Figure 4) is designated by

U. S. Testing Company a&s the only passing sand conme test (shown on Figur

For a field test result to be valid as well as "Passing" it must fall wi
in 2 well defined sre2 on the plot conteining the laboratory compaction
curve. Thie area or window of acceptability is showt for a hypothetical
compaction curve on Figure 7a that would peet requirements of Specificat
. 7220-C-21C. It 4s defined by horizontal lines at 95 percent and 105 per
of specified density, vertical lines through # 2 percent of optimm
moisture content, and a line parallel to the zero wvoids line indicating
saturation about helf way between the co=paction curve and 100 percent
saturation (zero air veids curve). Tbe practical upper limit of 105
percent of specified dezsity is not cdefined in the specifications., It
vas arbitrarily chosen as nucbers greater than this give increasingly
invalid comparisons between field test results and the specified leborat
compaction test curve. Therefore, 4f all data points fall within the
defined window there would be no reason to assume that they 2re wrong.
However, when many data points fall outside the designated arez there is
something wrong with the information and then all data points become sus
A review ©f all datz indicates that about 25 percent of the cohesive sci
test results fall within this area.

Figure 7B shows an evea where field test results would be acceptable,

in theory even though not in strict accordance with the specifications.
Figure 7B was arrived at by expanding Figure 7a to include tes: rssults
up to 2 compactive effort related to ASTM D 1557 (55,255 ft-1b/ft”) whic
is considered to be a practical upper li=it. About 40 percent of all
cohesive soil test results wvould plot in this arez.

SRH1.4302
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6.

7.

Accuracy of Test Equiprment

Alwost all (over 95I) field density tests on cohesive soils were mac
using the Nuclear Density device. Specification 7220-C-210 section
12.4.2 page 42 indicates this to be acceptable for moisture content
deternination provided that the results are corpatible with those
obtained by ASTM D 2216. Similarly, section 12.4.4 says density det
mined by the nuclear device is acceptzble vwhen results are compatibl
with density as determined by ASTM D 1556.

An a letter from U. S. Testing to Bechtel (dated May 30, 1974), the
average deviztion of the nuclear device fium oven-dry moistures was
+.127 for a set of 30 tests. Bowever, the standard ervor of estimag

+ 1.87 for the data with the range of diffsrences being from - 3.27 tc

+3.92. Thus, accuracy of the nuclear device is questionable, and cc
translate into errors of sbout + 4 pef in the dry density calculatic
(It should be noted that errors in the moisture content tend to shif
the position of test results on a moisture density plot aspproximatel
parallel to the zero air voids curve, assuming the in-place wet dens
is correct, and thus do not explain the large pumber of points which
plot outside the zero air voids. Compare Figures 1 and 9).

Ko reliable correlation between sand cone and puclear density tests
were carried out therefore there is no basis for determining if U. S
Testing would have performed better using the sand cone procedure.

Eovever,it is clear that a larpe nuzber of the puclear density tests
are wrong. This can be explained by considerinrg the wet unit weight
may have been wrong or both the moisture content and wnit veight may
have been wrong. A reliable correlaticn with properly conducted san

.cone tests should have revealed this, but it was not apparently dome.

Pelztive Density Tests

Cases were noted where densities in mzterial classified on the data

sheet as zone 3 (sand) were compared to the maydmum densities in pro
type tests and other cases where densities in cl=y soils were compar
the maxiuum density in relative density tests. An error must exist

the record in such cases either iz thc classification of the scil on
data sheet or in comparing field test results to inappropriate labor
test data. In general, it sppears that relative density tests were

in controlling density of sand fill. There were a2 significant pusde
arithmetic errors on calculation sheets even though there are signzt
on the sheets irdicating they had been checked. Over 100 errors wer
found in celculations, of relative density from 8/15/79 through 12/7
(oot all of these errors change the azcceptability of the test resul:

SB15€30U3
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ASTM D 2049 section 7.1.2 Wet Method states: "Note 2 - While the dry
method is preferred from the standpoint of securing results in a shorter
period of time, the highest maxioum density is obtained for some soils ir
a saturated state. At the beginning cf a laboratory test program, or
wvhen & radical change of materials occurs, the maximum density test shoul:
be performed on both wet and dry soil to determine which method results
in the higher maximum density. If the wet method produces higher maxinur
densities (in excess of one percent) it shall be followed in succeeding
tests." An example of wet and dry relative cemsity is shown on Figure 10.
U. S. Testing Company apparently did nmot do this frequently enough, or on
& broad enough range of non-cohesive soil types. As a consequence many
field ‘density test results exceed 100 percent of maximum dry laberatory
relative density. As an example, for laboratory test RD55 a total of

566 field tests were made. Of this total, 364 tests were greater than
100 percent compaction. The bighest relative density found was 142.2
percent with the majority of tests over 100 percent falling in the range
of 100 percent to about 130 perceat. Since the difference in maxicum
density between wet and dry methods is sbout 4 to 5 1bs/c. ft. (based on

recent data) any test result greater than about 115 percent (based on the
dry method) is suspect.

Even if the wet laboratory test method data were available for all sands,
it appears an unacceptably high number of field test results would"
greatly exceed 105 percent relative density even based on the wet maxir—

Summary

In sumnary, there are five major faults contained in the Midland Compacte
Fill Density Test Reports as follows:

- -

1. ecrroneous field density test data.

2. 4igcorrect soil identification

3. incorrect (or questionasble) laboratory test data.
4. calculation errors

5. d4mproper or incomplete clearing of "failed" tests.

Itens 4 and 5 represent existing faults in the data vhich could be
corrected. However, as a result of iteus 1 through 3, there is no
rational means of determining which test results 2re valid and which

are not. Since more than one half of the test results for relative densi
and perrent compaction fell outside the possible theoretical comparison
limits, it must be concluded that these test results are suspect and
should not be used alone for acceptance of plant srea fill. Therefore,
other mearns of testing bave been established and employed to deterrine
if the £ill 4in any given area is acceptable.

Also in item &4 it should be noted that on many occassions the inplace
density was divided by the maximu= dessity fron the relative density
test to get percent cocpaction, these tests were also used to clezr
other pricing tests.

SR155304



“ TABLE A 0004200
Listing of All Classifications Referenced in Plant Area Fill Soil
Test Records Which were Used for 20 or More Field Density Tests
Classification’ No. of Tests

-B200 \ S0
B251 31
. B252 22
B254 . 42
B255 57
B260 68
B261 36
B262 165
- B269S 227
. B270 226
B271 141
B274 37
B276 ¢ 21
B277 158
B278 82
B297 22

RC15 20 e
RO16 61
RO24 248
* RO30 54
= RO35 59
f RO38 39
- RO39 28
= S RD4O 35
: " RO41 69
= = RO42 103
= RO43 48
= - RO&44 71
== RO45 43
— RD49 , 63
p—r——— RO54 118
S ROSS 566
—_— ROS59 65
e . RO61 589
== RO63 42
== RO65 59

Pe————r

|

I

-

|

Wote: Spec. 7220-C-208 gives a ratio of approximately 20 field
tests to each laboratory test.
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TABLE B
0004201

Notes on Questionable Clearing of Failed Tests

1.

10.

"

12.

13.

14.

Test number M 245 fails due to high moisture. Cleared by D
wvhich references a proctor with higher optimm moisture content
(OMC) such that the +27 of optimun requirement is met.

MD . 205 fails with coisture content 62 above the 0MC. Cleared b
MD. 215, which references 2 relative ceasity lab standard, ani i

itself still 67 away fron the OMC of the proctor referenced by Y

MD . 223 fails because of high moisture. Cleared by M0 228 whic
has actually a higher moicture content and lower density, but re
8 different proctor; the retest passes and clears the failure.

Both MD. 844 and 886 fail because of high moisture and low dexnsi
They are cleared by *D . €88 which references a mew procter with
lower mavimum density and higher OMC than the first.

MD 251 fails due to moisture being too high. Cleared by ¥D 2¢
which uses a higher OMC procter. .
¢

¥D 668 clears MDR 634, but the two tests show mo cor:espéndencc
location, moisture, density, or lab standard. .

MD 771 failed, being too dry. Cleared by MD 782, vhich has al
identical moisture content and dry demsity but uscs a pew BMP wo
lover optimum moisture.

¥D. 2384 clears MD 2342, referencing .a different proctor with :
OMC which fits the in-situ conditions. However, the dry denmsit;
of MD. 2384 is way too high to fit the original soil classifica:
and in eaddition, it falls outside of the zero air veids curve £«
the classification wvhich it has been changed to.

MD 556 clears MD 554 by using & BMP with lower moisture regqul
The field denmsities ¢iffer by 24 pcf 2nd would seem to be diffe
material. ‘

MD . 558 clears MD 555 but lLas too high 2 density to be the sz
as MD 555. It alsc uses a different proctor.

VD 566 and 568, clessified as BMP 262 cohesive soils, are clez

by MD . 569 which is classified as PD 33 and has totally differe
soil properties thaz the two failures.

MD 1317, 18, 19 acé 20 fail and are 21l cleared by XD 1477 e
over 5 weeks later. There is poor correspondence ir the soil p
and the proctor is cifferent from feiling to passing test.

MD 2965 clears }¥D 2963 with a éifferent proctor through the ™
results would have beer passicg with the criginal BXZ.

¥D 1388, classified as BMP 278, is cleared by M 1461, €1855%
as RD 55.

SRILSANK
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15.

16.

17.

18.
19.
20.
21.

22.
23.
24.

25.

- AT N

MD . 170, classified as RD 24 is cleared by M 173, classified as
BMP 234.

MDR 287 fails with a relative density of 777. Cleared by MDR 291
vhich has .1 pcf lower density but arbitrerily rounds up the rela:
density to BOZ; it passes end clears the failure.

In all of the following field density tests on sand, the passing
test has spproximately the same or lower density then the failure:
but references a lower zmaxinmuz density RD lab standard:

MDR 343 clears MDR 339

MDR 514 clears MDR 507

MDR 513 clears MDR 508

MDR 515  ciears MDR 509

MDR 516 clears MDR 510 .
MDR 522A clears MDR 521 .
MDR 558 clears MDR 556, 557

MDR 4B0 clears MDR 473

MDR 555 clears MDR 525, 527, 534
MDR 533 clears MDR 526, 530, 531

. 2384 clears MD 2342, but is at 7' lower elevation.

123 clears MD. 122, but is at 10.5' lower elevation.

B 8§ B

- 149 clears MD 142, dut is at 10' higher elevation.

MD. 1694 clears MD. 1693 but 4is 43' awvay from the site of the fir
tast.

MC 3114 clears MD 3102, but the two.tests are 68' apart.
¥D 186 clears M0 183 though it is 110' away.

MD 1209 clears MD' 1207 and D 1205, yet is 183 ft. avay fron t
failures.

¥D 1097, dated Augus: 4, 1977, cleared by }T 1048 dated July 1€

Note: This table gives typical observations and is not meant to be &
inclusive.
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TABLE C

Notes on Questionable Test Data

1.

8.

Note:

The first field density test to reference RD 24 (5/75) has a rel:
density of 170.6Z. The standard continued to be used, however,
relative densities greater than 1002 occuring repeatedly.

Similarly for RD 30, the first two tests (9/75) bave 1147 and 12°
relative densities, yet the stazdard was used for 10 months, 54
tests, with 527 of the results over 100%.

During the first two weeks of use (7/76), RD 41 was referenced 2°
times with 12 tests over 100Z relative density (6 tests over 110;

and 3 over 120Z). The standard was used for § months, however,
over 402 of the results over 100Z. .

The first test using RD 55 (8/76) has a relative dersity of 1107
with the field test being made the same day as the standard and,
thus, assumedly the same material. These results would throw
doubt on the lab standard, yet it was used for two full years anc
566 tests, with 642 of the results over 100I relative density.

(

Even high density structural backfill standards such as RD 61
(maxizum density of 125.3 pef), used 593 times, show over 252 of
the tests having greater than 100Z relative densityv.

The first seven tests referencing BMP 269 (scattered over a two :
period around 7/76) all fall outside the zero air voids curve.
classification was used for 1 1/2 years, referenced 227 times.

The first two tests referencing BMP 270 (7/76) fall 6 pcf above °
zero air voids curve. Continued use of this proctor for over 2 -
resulted in 226 tests with 82 outside the theoretical maximum.

For the first month (4/77) all BMP 278 tests fell on or outside
zero alr voids curve. For the mext month, over balf the tests ¢:
the same, or have greater than 1052 compaction. The standard wa:
used over half a year, with 43 out of a total of B2 tests outsid:
the zero air voids curve.

This table gives typical observations and is not meant to be :
dnclusive.

SR17:€308
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FIGURE 7: WINDOWS OF.ACCEPTABILITY (A) BASED ON BMP
SPECIFICATION (B) REGARDLESS OF EXACT WORD.ING OF
SPECIFICATION
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. UNITED STATES TESTING CO.,INC.
Craph Representation of Three .

Proctor Method Coxmparisons

June 13, 1974
By: Peter Wang

Note: ( ) added b
Sechtel

P 16 /8 20
APOIS Tl CO?Fere =4

FICURE -8
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NOTE:

/0 g

RELATIVE DENSITY, (%)

VALUES FOR DRY DENSITY ARE TYPICAL OF A RANDOM FILL SAND.
ANY TESTS SHOWING MORE THAN 117% RELATIVE DENSITY WOULD

BE SUSPECT IN THIS EXAMPLE. STRUCTURAL SANDS TEND TO SHOW
ONLY 20R 3 PCF INCREASE IN MAXIMUM DENSITY AND THUS RESULTS
A1 mUCH LOWER R.:LATIVE DENSITY WOULD BE SUSPECT, SAY 105 - 110

ERCENT
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FiGURE 10
CHANGE IN RELATIVE DENSITY SCALE FROM DRY TO WET METHODS_
OF OBTAINING MAXIMUM DENSITY, BASED ON RECENT LAB RESULTS
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File: C-208-222/1015.900
October 1, 1979

ATTACHMENT 5

IR G ERNW T

Bechtel Power Corporation - S 4 IR - S 1y

P. 0. Box 2167 e\ &1
Midland, Michigan 48640 oo jer2

(.\/Atterm'on: Mr. J. F. Newgen o e

Subject: Midland Project Job 7220 <. _:?_,_ AV

Subcontract 7220-C-208
U.S. Testing's Response to “"Geotech Review
of U.S. Testing Field and Laboratory Tests
on Soils

Dear Mr. Newgen:

Please find attached United States Testing's response to
the Bechtel report "Review of U. S. Testing Field and Labora-
tory Tests on Soils" dated July 1979.

You requested that we respond solely to the summary con-
tained in Section 8, however, we feel it is necessary to re-
spond to all the sections, which in itself details Section 8.

Our response appendices the Bechtel report in so far that
it closely follows its logic, answeiring questions or making
statements on each particular point. This U. S. Testing report
is not meant to point fingers in any direction but only to
indicate, to Bechtel, some of the problems and concerns we
faced.

If you have any questions, do not hesitate to contact me.
Very truly yours,
UNITED STATES TESTING COMPANY, INC.

M. Anselmo
Project Engineer
SB1OS134
MA:ho Bl .
Attachments

UL TR ANSPEFLRTC AR FOB THE EXZouS sL USE OF THE CLIENT TO WHOMN THEY ARF ADDPESSED AND THEY ARD THE NAWL OF THE UNITED STATES TESTING
LM ANY IND DR 75 SEA.S  # INSIGNIA APL NOT T BE USED UNCER ANY CIRCUMSTANCES IN ACVEATISING T2 TME GENERAL PUBLIC AND MAY NOT BE USED IN
ANY ("= ® MANKRER m 'r%.7 LB PRICE wRITTES APPROVAL SAMPLES NCT DESTROYED IN TESTING ARERETAINED 4 MAX WM CF THIRTY DAYS



Note:

UNITED STATES TESTING COMPANY'S

Response to the Bechtel Report

4

“Review of U. S. Testing Field
and Laboratory Construction
Test Data on Soils Uses as Fill"

Midland Units | & 2
Job No. 7220

This U. S. Testing report must be read in
connection with the Bechtel report in so
far that it will provide clarification
and rebut statements contained therein.

SB1055135
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Use of Laboratory Test Compaction Curves

This section of the Bechtel report is concerned with the implied ratio of
Field Density Tests to Laboratory Compaction Tests (Ratio 20:1) given in
Table 9-1 of Specification 7220-C-208 and the period of time lapse between

Laboratory Tests vs. Field Tests.

It is the position of U. S. Testing that Bechtel was then and is now
responcible for the monitoring, determining and communicating with U. S.
Testing on the fill yardage for use in perfogming Lab Density Tests. In
fact, there were more Lab Density Tests performed by U. S. Testing Tech-
nicians (who were double checking results) than directed by Bechtel. It
should also be noted that, in most cases, our only Bechtel interface in

the field was a labor foreman.

The testing of soil will yield the same densities no matter what time lapse
has expired between original testing and subsequent re-tests as iong as the
material re-tested is representative of the original tests and the test
method has not changed. The actual volume of soil that may be represented
by any one compaction curve has not been nor can it now be determined. In
addition, Bechtel did not control excavated material as required by their
specifications and drawings (documented in report on Admin. Bldg.) and it
would be likely that any given cubic yard of soil was not only placed several
times but tested several times, i.e., tﬁe same proctor values would be

employed each time a yard of that particular soil was placed.

SB155136
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Visual proctor selection was many (imes backed-up by pounding @ new proctor,
in fact, most proctors on the job were generated in this manner as opposed

to Bechtel maintaining a frequency list.

During the original submittal of U. S. Testing QA Manual, Bechtel (Project
Engineering & Subcontracts) removed the provisions for performing one-pcint

proctor tests for each Field Density Test.

Questionable Retests

’
I

The statement "A Field Density Test that faifs to meet requirements of the
specification should have been reported to Bechtel..." is incorrect. A}l
failing test results were reported to either Q.C. or our fieid interface.
However, it has become apparent that our field interface may not have been
responsible for making these decisions. Any test U. S. Testing dispositioned
as "clearing" was done so at the direction of Bechtel. The ciearing of failing
tests still is a Bechtel responsibility and on the occasions where U. S. Testing
rioted clearing tests, the report was a mode of conveying information from our
interface. The Rechtel Report mentions three (3) cases where failing tests
were cleared, one was "apparently resolved by merely using another Laboratory
Compaction Curve...", another "tests labeled 'failed' were incorrectly cleared
though the same laboratory standard was referenced.", and the third "two

retests were dated prior to the time the original test failure." In fact,

SB1558137



these 'clearings' were the action of Bechtel employees who were also in the
habit of marking up U. S. Testing reports. It appears that the standard

Bechtel procedure for the dispositioning of failures was to scan reports

looking for pass}ﬁg results in the same general area. The direction of U. S.

Testing to a test area and provisions for test locations is the responsibility
of Bechtel, on those occasions where the Bechtel interface could not relate
specific locations the suggestion may have been made by U. §. Testing

personnel.

¢
We agree witl the Bechtel assumption that it was possible to encounter

different soil" in the same iocation, however, it is more likely that the
different soils were encountered as a result of the non-control of excavated
materials as opposed to the removal and replacement subseguent to a test

failure.

U. S. Testing responsibility on this project is to perform testing not control
its placement, and in fact, U. S. Testing was excluded from being involved

in placement control.

Theoretically Impossible Test Results

Any given soil has individual components that cover a broad spectrum of
specific gravity values. The major factor contributing to specific gravity
values determined by the test method Bechtel requested (ASTM-D854) results
from a 25 gram sample and thus the specific gravity values resulting there

from should be interpreted with that in mind. The application of the likely
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band of specific gravity values represented in the Bechte! report figure 1

results in 2 49 percent reduction of theoretically impossible results. The

remainder of these test points falling above zero-voids line will be discussed
in Section 6. However, specific gravity values from 2.57 to 2.82 for soil

fractions are documented for material on this project.

The comment regarding the doubtfullness of the variation of soil properties is
likely to be discounted by an examination of the data of the current soils

evaluation program.

4. Repeated use of Questionable Laboratory Test Data

Although"...the fact that soil was not being placed or compacted according to
specifications” was a major cause for concern. It is evident that another area
of concern existed. Er.ors in calculations went unnoticed thru a good checking
system. It is untrortunate that Bechtel's checking system simultaneously

experienced difficulty.

§. Limits of Accuracy and Acceptability for Test Data

Although Bechicl s.ciements conclude that only 25 to 40 percent of all clay
tests represent compliance to specification, it should not be construed to
represent the percentage of valid test data. The envelop of reasonably
encountered test values would encompass the vast majority of test data. It
has been demcnstratecd that the nominal scattering of dats that may not heve
been anticipated was well within the statical variance that would be applied
to this data.

SB155139
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Accuracy of Test Equipment

The average deviation of the nuclear device from oven-dry moistures was
+.12 2 for a set of 30 tests. The range of differences was approximately
from -3 % to+4 % It was the assumption of U. §. Testing that Bechte)

Engineering was appropriately applying this data to placement tests.

Contrary to the assumption regarding figure 9 with its "impossibly high
dry densities” current test data closely resembles this graphical repre-

sentation.

4
The use of the nuclear device was employed at the consent of Bechtel to

facilitate production.

7. Relative Density Tests

Some of the specification 7220-C-210 zone numbers are an area of concern
because of the overlapbing soil classifications, f.e., clay could be either
zone 1 or 2. The inherent nomenclatural difficulties that plagued the
Bechtel Organization in providing data was not addressed in the limited
potential problem areas. A re-evaluation of test data, with this third

concern in mind, would probably change Bechtel conclusions.

Regarding calculation errors of relative densities and assuming the
validity of these errcrs, it is again unfortunate that our checking systems
broke-down.

SB158110
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The re-evaluation of meximum density by the wet method wes in response to

@ relatively recent innovation of Bechtel assigning a geotechnical engineer
to oversee the soils operation, here-to-fore there have been no “radical
changes” or Bechte] material controls that would serve to flag the need for
maximum density method re-determinations. Subsequent to this, the comparison
of maximum density methods have been done routinely by U. §. Testing in
response to material changes that were identifiable by newly instituted
material controls and routine communication with assigned geotechnical
representatives. These current comparisons hqye yielded maximum density
variations that result in relative cdensity changec from minimal to 20 %.
The acceptability of high relative censity results should have been

evaluated as part of Bechtel process control that did not exist.

Summary
The Bechtel request that U. S. Testing respond to items 1 thru 5 has been

detailed in this report.

The closing remarks of the Bechtel report makes the statement that"...on many
occasions the inplace density was divided by the maximum density from the
relative density test to get percent compaction...” is true. However, the
report fails to mention that this method of calculation was a specific Bechtel

directive.

SB1568141




In conclusion, the problems and concerns attributed to U. S. Testing results

from a lack of proper soil identification and material quantities normally
covered in inspection and placement responsibilities, none of which are
contractually the responsibility of the U. S. Testings scope of operations.
We are the testing arm of Bechtel. Our function is the reporting of data

not its evaluation.

SB155142
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This letter, os vare Meferences l.a. Lurough g., 18 e Interis 50.55(e)
nm-umcmmmmmmmmuxq.

Future 50.55(e) reports will discuss the following 1 more detel’:
&, Mesults of fwrther izvest

mm“,mmmmmmmmm
t-n-nmu.-mom-nlmmum.

Desion bases to omply with the intent of the dret Btenderd Meview
Pl on Dewetaring.

€. A Quality Asswence Plau for ixplamenting the parmsnent site dewstaring
ystam.

Ancther isterin repc ¢ will be sest om or before September 7, 1979
EXX /B fGSx

Bclosure: Presentation Mede at July 18, 1979 Meeting Witk NBC ot Bethesda.

CC: Directar, Office of Inspection & “nforcement
Att: Rr V'ctor Btello, USNRC (15)

Director, O ice of Maregemere
Isforestios axd Prograa Comtrol, USERC (1)

Director of Muclear Besctor Regulsticm
Att Mr Doweunic Veassallo, Acting Director

Divisicn of Project Manegement, US KRC
Washington, IC 20555
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1.0 CASE DVISTRATRS
The Lavestigation jato the ceuse of lasulficiert Compacticn of plast ;
eres f1l \as made oy Bechtel ceing & prodlem soalyeis *echniqes :;
inowe es the Kepler-Tregoe (E-T) method. This spprosch loval-ed e ‘
following etepe end is shows on Plgures 61 through T1.

o e

(1) ldemtify deviation, ia this case Losufficiectly y
compacted plast ares fill. 3
(2) Develop criteria for determining ia which plast i
ares Fill the deviatics exiets. o N
(3) Idsotify alstinctioas sad changes whics wight B
Bave coused the deviatiom considering toe S
sublect of the devistion, wiare it occurred, o
time factors, and the extent.
() Develom List of possible cauces ueing all .
ciitincilons and chenges
(5) Test possible cacses for most probabdls causes .
It siould be noted that althougs all arees were included in the
iovestigation where deviations were identified by the scils in- A
vertimation, some deviations were thought to be iasufficliest to pe
require corrective s:tions. ™o examples of such aress are the el
Boretes werer tank ares aad the awxiliary building railr-ad bay ' 23
& Wese arves tos compacted fill (s sdequate despite some {
indicetions of Loculized insufficiently comg.:-ted sateria. . o

Seventeen Aisti.L:ti>as or changes were found to have dccurred wich o
eMLL Bovs Voo jossitle ceuses and these have all been evalusted. y

Specifications, firet {dentifled us & PoOssidla cause, were not included
o the sost probable cause 1L.s* becsuse ‘t was felt Pon eveuluatioe
that variances from the PSAR and FSAP and ‘he various relatively
Riaor inconsistencies could oot have beern & cause of the problem
under isvestigation. The luvestigeation (s still wmder way into

solls “esting aetnods, eQuipment, resulls, retests, reviewvs, and
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ol tions, cm.“ame“mnWh&..o.

e Mive

et probeble ceuses remmising efter vRlamting the sossidis

couses are, poc Secessarily (s order of Laportsace:

(1)

(2)

(1)

Personnel

of qualirf.

perscone |
ecd trein

Lift txickness/ocmpective affort. Becent tests

heve showe thet Lift thicknesses L4 some apees
Sxcesded be cRpedility of eguipment being woed,
verifylag et equipmot wes bot sdeguetaly

qulifisd (o all ceses.

Compection equipment/jumlificaticn. Same comumsts

s Tor (1) epply.

Tes? prcedures and results. This lacladed repre-
fertativensss of tests, procedures for S=Sorisas witd
flandard proctor specimsns, pyrocedures for Takiag soll
tests within @ 1ift, calculstion of relative dams 'Ly,
Sl use ol nuclear dens imeter.

[napection procedures. This included the ese of ¢
bdve liasce TyDe progrem 1p the power block ares

for +. lesst part of the time.

Relisnce oo test results. This locluded Sougtruction’s
rifance or test results for quelificetioe of gl peent
dzﬂumwautwlmumdmwnw&n-
struction and Quality Control personnel

wers 20t locladed a5 & wowt prodeble muse dDecsuse & review
ations and wxgerience of both Bechtel and U. S Testing
had atown presesce of sufficient education, experiesnce,

LOg L0 omrT; At the tasks esrigned
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Poss'ble Cauess Per X-T Amelyein

. BReview /Bvalustion «

f. Purson el

Inspection Procedures end
Rellance on Teet Resulits

8. Differsnt Inspoction Methods

b, Placement Methode

2 /iB/T9

u"

Corgective Ackiey

All material represeated by fatling teste 1s Lo be re-wvorked
until the speciited density asd/or woisture 19 obtalned. No
wererial will be placed on any kmown fatling satacrield wati)
ssrisfactory tests are abtatined.

Bi¢ ltem ¢ above.

Ar neite geuv.wchnioal sofls wWginesr and & part-time Ges-Tooh
S0 4 sngineer ha'e besn added at the site. The onsite geo-
technioal solles engineer coordinates with eraft superinten-
dents and motifies QC of welected areas to be backfilled,
monitors subgrads qual ity and preparatioa, calling for testing
&8 required. He evaluates siss of fill ares to deternine
testing frequency, monitors material asd 147t thiokness
viecement, Calls for tests in borrov areas for oohesiva 2411,
Monitors compaction process iscluding misture contrmoi for
clay. Calle for tests st proper frequoncy and desigmates
loostion. Works vith ciuflt superintendents snd OC 0 obtain
effoctive remediai action on falling teots, The geotechniocal

solls engineer provides overviev and ioputs technienl aswin-
tance a8 required

The Project Quaiity Control Imstruction has been revised to

inciude & daily s0il placement report which is weed for anch

Ares vhere solils work e baing verformed. Thiae report inciwdae

skatch showing areas of soil placement, identification of e lpe

went being used, (dentificativa of supporting personnel, records

ing lift thickness mscourements which are representativy of the

fi11 beinmg placed, compactive eflore wsed, locction by grid

coordinates and slevation of sll tests tohen snd testing Tl
frequancies, types of meterial placed (cobesive/cohesionless). ity
A Qualicy Comtrol Zagineer will be assigned 1002 of his time te

scll placement. Consumers Power Compeny will perforn owver-

{nspection on & sampling basis of the scfl placemsnts. e
Aleo sae ltem 2.1, above,

fsa ltem } shove,
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Deficiemcy Descriptiom

{Iteme of Concern)

lacotract soil teet results.

Insdequate subcomirasctor test
procedures.

inadequate corrective action
for repetitive conditions

CoTes: salef et

Discussion jieme
Located om
Page We

(Item)

I - 17-20
cCepP (M), (M

I - 17-20
CaD (&), B (%)

22
C&D (1)

T/8/7

Actiiom Statws

8. The Froject Quality Contrel Inetrwet fon c-1.82
has boen rovised from surveillsces to Foapame t ten
of the testing operstion.

». The in-depth roview of sodl tost resulits fs seill
in process.

€. Ceomaric Corvective Action ~ The fn-dopth sudis of
US Testing hes been completed. Twe [ind inge weun
s reswit of rils swdit, Ouoe, edninistrative
problem by US Tostiang, the other by Bechtal Sub-
contracts. These awdit fiadings il be closed
prior te motil placemsnt.

4. Cemaric Covvactive Actiom - PCI's heve besn
reviewsd for adequacy of decumentstion csllewts
snd are baing resolved.

. Comewmers Powor Compeny will iuplensst s sver-
inspaction of U8 Testing sctivitias in the sedls
sTea .

[. Bechtel bas directed PS Testing ts check all
flald demaity tests for cobanive sntevial spedned
& sevo-sir-volds curve. Any fieid test resulis
“hich pleis e or te the right of the sers-eir-
volds curve shall be regarded o0 snepect smd
couse for re-tast.

8. Bachiel Ceo-Tech hae reo-emphaeised 1o W8 Teot ing
the lmportance of teking sccursts fests.

8. Cameric Corrective Actiom - An in-dapth sudiz of
US Teeting has been comploted wiils mo P s Lema
found i the stea of the tast procedures.

o, An in-depth review of the Bechial Trend Progras
Data hee besn performed by Sechtel Q4 M g
vith ao items fadicering trende foumd.
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ATTACHMENT 8

mati wue sssuance of tne noncomformance report, No. 1482, on August 18,
1578, CPCo was alsc informed of this condition. On or about Augus: 21,
1978, the XRC Resicent Inspector was orally informed of the matter >v
CPCo. It was indicated at that time that although CPCo regarded tte
matter as serious, thev did not consider it to be reportable under

10 CFR 50.55(e).

Construction on the DGB was placed on hold on August 23, 1978 and &
tes: boring program was initiated on August 25, 1978. After prelic-
inary evaluation of scil bdoring data, & Managezent Corrective Astice
Report (MCAF), No. 24, was Issued by Bechtel on Septerber 7, 1¢7E,

The MCAF stated that based cn a preliminary evaluatior c¢f tre cata,
the maiter was reportadble under 10 CFR 50.55(e), 1, iii ané Pegicn I11
was so notified by telephone on that date.

The telephone notification was subsequently followed up by & lester
cdated September 29, 1978, frorm CPCo enclosing a copy of MCA® 24 ané
Interir RPeport ] prepared by Bechtel.

On the basis of the above, it is concluded that in this instance :re
licensee corplied with the reporting requirecents of 10 CFR 50.33(e).

Review of PSAR'FSAF Commitments on Compacted Fill Mater:ial

In a previous XRC Inspection Repert, No. 329/78-12; 339 TE-.2, o=
apparent inconsistency was identified between FSAR Tatle 2.5-14

(Summary of Foundations Supporting Seismic Category 1 and II S:ructures),
Table 2.5-9 (Minirur Compaction Criteria) and the site cons:iruction
¢rawing C-453 (Class 1 Fill Material Areas) regarding the tvpe c¢f four-
dation material to be used for plant area fill. Tatle 2.5-14 identifies
the supporting scil materials for the Auxiliary Building D, E, F, and

G, Radwaste Building, Diesel Generator Building and Borzteld Water

Storage Tanks to be "controlled compacted cohesive fill." Table 2.5-¢
also indicates the scil tvpe for "support of structures’ to be clav.
Contrary to these FSAR commitments, drawing C-45 indicates Zone 2

(random fill) material, defined in Table 2.5-10 as "anv material free

of humus, organic or other deleterious material," is to be used with "nc¢
restrintions on gradation.” Boring samples substantiatec that Zcne 2
(random £fill) meterial was in fact used. o

During this investigation a review of documentation showed that the
cormitment to use cohesive soils was also made in response to PSAR
question 5.1.1]1 and subritted in PSAR Arendment 6, datec December 12,
1969, which states, '"Soils above Elevation 605 will be cohesive soils
in an engineered backfill." This response alsc indicated that cer:zair
class ] components such as, erergencv diesel generators, borated wvater
storage tanks ancd associated piping and electrical conduit would be
founded on this matrerial.



CPCo cuality assurance issued a nonconformance report QF-66, dated
October 10, 1975, vhich stated that contrary to the PSAR statement
(quctec above) Specification C-21]1 beinp implemented at the site
required cchesionless (sard) raterial to be used within 3 feet of the
walls of the plant areaz structures. The corrective action taken was
for Bechtel to issue SAR Change Notice No. 0097 which stated, “The TSa°F
will clarify the ure of cchesive and cohesionless soils for suppor: cof
Class ] structures.” As roteé above, the FSAR tables 2.5-14 and 2.3-9
once again stated that cohesive (clay) material was used for suppor: of
structures while the construrtion draving continued to perrmit the use
of randor f4l] matericl.

Tais investigaticor included efforts to ascertain whether procecdures

were estabiished and i=;lemented for the preparation, control and review

of the technical criteria set forth in the safety analvsis repert (SAR).

This incluiec the role of both Bechtel and CPCo in the review of the

SAR. Bech:el had es:zblished control of the SAR in procedure MED

4.22 (Preperation and Ccn:rol of Safety Analvsis. Report Revision 1,

datec June 20, 1974). The SAR preparation and review flow chart recuires

the Engineerinz Grou- Supervisor (EGS) to review the originator's draft
for technizal accuracy an compliance with the standard format guide.

Records indicazed tha: Section 2.5.4 was originatel by the Bechtel Cecftecr
rour on January 3, 1¢77. It was reviewed and approved for technical

ascuracy v ar engiresr in the civil project group on April 29, 1977,

N> technical fnaccurazies were noted in the documentation. The Civil

EGS advisel that he did not perscrally review Section 2.5.4.

The cesizratel engireer s:ateld that in his revies oI the section he
was pricarily concerned with the Auxiliary Building not the Diesel
Generaser 3uilding. Fe saié the review cf FSAR material was perfcrrel
bv mexders of a group set up for this purpese. Not all of the contert
was checke? since the: ve.ied tc some extent or the originater. The
auther of Section 2.3.4 said he was not aware that changes regarding
£il] materiel had occurred since the preparation of the PSAR. It was

scertained that Field Ergineering did not review the FSAR prior to
ite submittal.

A partial review cof the FSAR revealed that although Figure 2.5-4E
indicates anticipated settlerent of the Diesel Generator fuilding
during the life of the plant to be on the order of 3 inches. Secticn
3.6.5.5 (Structural Azceptance Criteria) contains the following state-
ment: '"Settlements on shallow spread footings fourded on compactied
fills are estimated to be on the order of 1/2" or less.”

Section 3.8 was prepared by Psoject Engineerinp. GCeotech, who preparec
Section 2.5, said thew were unawire of the presence of the statement
regarcing 1/2" sertlement in Section 3.8. The originator of Section 3.8



P

said that the above statement was taken fror the Dames and Moore repor:
subnmitted as part of the PSAR. Since the PSAR dic not show any change
in this regard, he assured the statement was vali¢ for inclusion in the
FSAR. He said there was no other basis to support this statement.

CPCc also has an established procedure for the review and final approvel
of the SAR by procedure MPPM-13 dated June 23, 1976. Section 5.6 states
that "CFCc shall approve all final draft sections of the FSAR pricr to
final printing." Discussion with the respensidle licensee represe-ca-
tives for review of Section 2.5.4 indicated that a limited amount c¢f
cross-reference verification of technical centen: of the FSAR is
performed bv CPCe.

The CPCc Project Engineer in Jackson stated that the review of dravings
nd specifications was an owner's preference kind of thing. Nc atiecp:
was made to review all drawings and specifications since they did not
ave the rarpower or expertise for that tvpe of review. The staff
engineers of the varicus disciplines were as.ed tc incdicate the Cravirzs
oc¢ srecificaticns thev wanted te review.

Regarding the review cf the FSAR, he said that he had prepared a
memorandur to the staff engineers stating the procedure that would be
fcilowed in perfermir: the review. An exarinstion of this merec, dazed
July 2B, 1976, showed that prime reviewers would perforw a technical
review, resclve comments made by other reviewers ané perforr the CPCec
licensing review tc assure compliance with required FSAR format and

content.

As portions of the TSAR vere received from Bechtel, CPCo sent comments
tc Bechtel. Following this review, meetings between Bechtel and CP(c
were held to clearup any unrescolved matters before each section was
released for printing. A review of the files at CPCo relating to

" Secticn 2.5 and 3.8 showed that nu comments were made concerning the -
above inconsistent and incorrect content. The apparent inconsistent
and incorrect statements were not identified during the review of the
FSAPR prior to subrmittal and the review procedures did not provide anv
mechanisr to identifv apparent inconsistencies between sections of the
FSAK.

Based on the above, measures did not assure that design basis inclucecd

in design drawings and specifications were translated into the license
applicaticon which resulted as an inconsistency between the design dravings
ané the FSAR. This is considered an item of noncompliance with 10 CFR 50,
Appendix B, Criterion I1I as identified in Appendix A. (329/78-20-Cl;
330/78-20-01) -
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c dhat vas 12?
A “ased or that document, it was the selection of
procters.
“Re. ZAMARIN: That dccument is cefeccing
Exhikis 3.
2Y %%, FRTCNs (Eesurming)
~ The szlecticn cf erccneous precors.
2 Yes.
o By D.fs Testing?
B Yes.
< tnd somecne at fechtel thought that this prollen
vas rore videspgread than Just 2t the 2érma.istratlicn durilding?
A Yes.
C “hc ves that?
: I don't recall. I ¥mov Zechtel took sction on
¢hat., I don't know whe wizhin Bechtel tock the actlion.
¢ *hat action ¢id “echtel take?
’ They tock korings in other locaticns.
G shat was the purrose of tha:?
2 Te deserrine if there vas a proldler with
irsuffic;en' corpaction cf material.
» Tié they ¢gest s result?
L ‘es.
L "hat vas that cesult?
: tdezuate results.
ALDERSON REPORTING COMPANY, INC
400 VIRGINIA AVE. S W.. WASHINGTON ©.C 2002¢ (202 584.234%
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21
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compaction

borings.
v
2
duiléing.
duilding,
building.

they tcok

ycu as to

L8 ]
LN}
o

lédecyuete results. what does that mean?
Thet there vasn'’t & prcrler with insufficiens

of backfil)l in those areas vhere they took

"here did they take derinsgs?
T=ey tock sone around the adrinistration
They tcok one soush cf 2he cdiesel generator

anéd T re.ieve they tcok one Lty the chlorination

So, other than arcun?d the edrinistretion building,
t¥O Sorings.,
-

Te the Hest of =y recollection, that is correct.

You say one is souvth ©f the clese . gererator

itprrexicately 2C feet.

“he cther cne, vhere vas the other dcring to2ken?
T*he chlorinstion duilding.

Do you ir your professicnal Zudgrment believe the
thecse tvwe dorings thece, veuld that have satisfied
vhester this prodlem was an isclated j;rocblen?

4F. ZAYEFrIN: VYou mean his Jr as oppcsed to 2

geoctechnical engineer, which he is net?

v

21

« PARTONs In his expec-tise. L°C Yot want tc go

ALDERSON REPORTING COMPANY. INC

ACC VIRGINIA AVE. S W WASKINGTOA D C. 20024 1202' £54.2348



221
\ 1 pack? =e have spent a lot cf <ime on what his exrertise is.

2 v

]

s 2AMMTIN: Yot are asking hir whet agrears to

iy

3 211l for the expe-tise of an geotechnicel engineer, which he

4 is not.

5 YR, FATON: We spent a lot cf time cn his
* 6 exrertise. We will dc it 2g2in. Jo you want tc dc it again?
7 ¥e, ZRYABRIN:; I ion't know wvhethers ycu are asking
-
8 hiv for 2 la2y opinion or =--
9 MR, PATON: I arm asking hir for zn cpinicn By his
10 excertise.
1 M2, ZRA¥YAEIN: I odject to the fcrx of the guesticn,
12 3, ZPTON: Dc you want me to ¢o back and ask hir
12 wyhaes hie expertise is again?
14 wE, ZAVAERIM: NKo. I know what it is.
15 YE, PATON: nwhat is the obiecticrn, then?
1€ VP, 2AYARIN: The guestion that you azsked would
17 appear tc go toward gectechnical engineering expertilise.
18 Y2. PAT™OK; I didn't ask hir that. I saic within
19 your expertise. %Ye is either arn expert in scre area oOr he
X 20 :e not. I askeé him within your expersise. I sssure he

2! gknows his ovwn expertice.

ve -

'Ee LAYR2EIN: Fe can answvers ite 1 have an

&

23 orjection tec the fcors of the guesticn.

24 YR, PATCN: I h:ve nc idea wvhat the
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22
Nouled ysu pleese rereac the guesticn?
(The pending guesticrn vas read by the reporter.)
X ¥T. ZAMARRIN: You can ansver sulect to the
otjection, 1f you can.
TEZ WITNESS: I anm nct a gectechnical scils

encineer. - rely on their expertise and prciect engineers’

expertise in that area. I can't ansver that guestior.
ey ve, PATON: (Sesuming)
< Diéd yvyou ever hear anycne at Consurmers discuss, tO

2

your knowledge, the adeguacy cf those *vec tests tc determine

vhether the prcller at the acdministraticn tuildinc was an
iscizted protien?
) Cotisz I have tha: reacd dack, plezxse?

(The pencing guestion vas read »y the regzcrter.)
« ZA¥2PIN: I otsect to the ferm. I think he
ta_AeC about nore than twe tests. You were talking alout
the one >y the chlorination ard cne >y the Clecsl Jenerator
building?

WP, P)T0ON: I was specifically ceferzing to
vho+her all the “ests were =2ken, If you want me to repeat
th: guesticr, I will., I will state for the reccri that my
guestion is couched in terms of wvhether all the tests that
you penticred or all the torings that you renticred vere

adequete.
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wie FATCN: (Fesuming)

nho 4.2 yeou hea: discuss <his st fect?
- don't recell specific recrile.
was trere cliscussion Dy more thar ons rerson?

I bellesve *“ere wvere various Ziscussions.,

- = e :
-hes: would have deern afzter the Ziesel generatss

prol.er, whan ve ¢ bdack ani lock as the validicy

-€.1 Us wihat thcse steterents weze, ufless vou
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-t appeecs evident frcr the restlis of +he Ciese
S502212.n7 se<tlement that shey vere nct encuch.
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S0 veu have an orinicn a

Jetseen the setilement orcoiie

3 ]
m
ot
o

r
™

SC ¥Y2u have an opiniorn 20w, dase2 on
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27
Pcver that hes scme responsibility for that sree? In cther
vords, Consusers doesn't Jjust turn this cver to Pechtel and
say they ¢éon't want tc hezr any mcra. There rust de sonre
cortact ®man or liaiscn man or somedoly that Fechtel reports

to for this inforaation.

] Yes.
¢ ®ho is that?
A They wouléd report it tc Tom Ccoke, or they might

heve repcorted it 2c Ton Sibbeld.

C Okay. 2id you ever hesr -- what is the other
gentleman's narme?

R Don Sidlald.

¢ ?id you eve:r hes: Tor CTccke or Don Sikballd make

ary cospent atocut the result thaz %echte) obtained fror

A Yes,
G “hat comment was that?
F =%a: they vere aleguate. Con Sidbald tecld me that

they wvere sdeguate, the results vere acdecuzte.

i2 ne express tc you any misgivings or gissieclsy

«)

gbsut tech+el's conclusion?

A No, nct that I can zecz2ll.

)
<

ve, ¥orn, I want to ask a guestion abcut: Irlterion

T
-

16 of 10 CF:, Part 8C, Rppendix E, and I want tc == can

have the book, please? I want t0 as< you this Juesticn
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